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Pre fac,

This thesis represents ono in a serins of theses on the

esi.imation of Weibull loetitn and scale parameters. The primary

objoctive was to tabulate coefficients for a cn ' tional estimztor

for the location parameter. Howvver, it was foorud that by including

the coefficients for the scale parameter estimator, one could eliminate

the need for reference to previously compiled tables for simltaneous

estimators.

The aitimation technique, while applied only to the eibull

distrIbution here. is presented in general form and can easily be

applied to many continuous density functions. The theoretical

development is presented in complete detail.

I would llke to express my indebtedness to ny thesis advisor

and sponsor. Professor Albert H. Moors, for his guidanee and en-

courarement in both the formlation and rolution of the estimation

problen. His Insight into the concepts involved enabled me to

present a clear, thorough defelopient of the estimation technique.
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Abstract

In -ecent Ya,-5 much attention has been riven to the use of order

stattstics in thoN estAmation of pa-ameters of contirruou- probailitv

densitY !'unctions. 7n this thesis the method o" leAst- quares is ,isd

to rind minimum-vartance, linear, unbiased, conditional estimators 'or

the location and scale parameters of the Wsibull probability

density function, based on selected order statistics. The shape

paramter is amsumed to be known. The equations for the estimators are

dorived in detail. It is shown that the least-squares simultanecous

e3timators can be obtained directly from the ta*'led coefficients for

the pair of conditional estimators. The result, are presented as a

table of coefficients to be used In a linear combination o? f

order statistics sei,-ctd from the -- smallest values of an ordered

sampl o' st- I'l . The coe1ficientv were tabulated for the

estimator with the smallest variance for specified values of A

I . , arc shape parameter. Tables are provided for sample

sties fl -2 to 13 and for eleven values of shap- parameter:

O. 5(0.2)2. ( . )4. I.
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L&jT- ;Qlj'k4 . a: NUI TIOkL

ESIMATION OF TRY LCATION PA*5tME7TE:

OF WE-'UI.L PO1)JLATICIN3

1. i t roju ct i on

Haekgrcurd

Works on order statistics date back as far as the eighteenth
century. One of the earliest WORKs in modern times was written by

Pearson in 1902 (Ref 10). Nore recently Wilks made an important

contribution by asse,')t,1r much of the theory of order statistics in

one place (Pef 13). However, much york on the use of order statistics

has benn accomplished thrmgh the efforts of Prcfessor A. H. Mocre of

thm Air Force Institute of Technology (AFIT) and Dr. H. L. Harter of

tho U. S. Air Force Aerospace 'esearch Laboratory. The present work

is on- in a series of studins by AFIT thesis students based on the us#-

of order statistics In tho estimation of the parameters c- Imnortant

probability distriboutions.

There arm two important reasons for usirw order statistics in

parameter estimation. First, in many estimation problems, such as life

testinR of indhistrial products, the data naturally occur in ordered

form. Note that order here is taken to mean order in size rather

than orde- of occurrence. The natural order in life testiim refers

to the fact that the smallest failure time occurs first. 'he second

reason for the use of order stattsties in estimation is that tho eth-

ods apply to censored simples as well as uncensored samples.

1
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Ile distribution #-f interest in this work is that develop-6d by

Welbsi!l to predict the fatigue life of s*lid materials (--iefs 4. 16).

Waibull has also Minted out that his dis tributi.on fits 9-,ich di-

voraifted distributions as the yiemld stren<th In a bofere s teel, the

site, of f'ly vsh. thom fiber atrerth of indian cotton. JU,1 the Ureot,0t

of beans of Phs~olua Vul arua (Ref '15:2196). More recently th-

R ~ Welbull distribution has been applied to the analysis of failure data

in tht% electronic components ( ef 1;16).

In an,'alyses of failure of mechanical and electronic parts the

zus.-aneed life is represented by the location parameter of the

WelbulU distribution. Thusa. anu otim.ate of the location p: rsmter.

in acme applications. is an efftinAte of the g-uaranteL-d life of' the

component.

Dhe th-ee parsnetor Weibull probability density fn-ction (pdf) is

given try

C < I

-AI

§ 2~~AT/ I. j.

where di the oction pateraet t i the scale or dispersion

parant,,r, and K is the@ sape parameter.

The pu rpose of this thesis was to tabulate coefficiont& for

leant-Squals line-cr, unbl ;s-, "rnditional extimtor of thb location

parawter of the Wetbull pdf by the ufe of ielef 't-id order statistics

The estimtor is conditiio s n the knoleRe of the scale paraeter.

els o fy ahth fbr sre~t o Idin oton a'Itfe re~2



tV A

a-nd the shape parametmr t\.The estimator Is 11nnar in that .Ir

i t i a of the' torn

Who re is an etlz'rstor for th', location paraimeter

thM ,' arp the ordfered siample -falues (order srtatistics); and

th# - arA the tabilcted coeffPcints. The sum'mation 13s tak'n over

the selected samiple values, as definea below.

The prime advartnie to the ums- of the nothod of 1rast-squares in

etis'Atiflg Weitv-.All pararietmirs Is thaT it li-&ds to an unbiased

estAjnator. Harter and Moore (F'fs a,. 9. and 30) &rid Cohen (FPI 3

hay'- developid maiinx--likfiood1 estirdatort for the par&ameters of

Welbufl populations. Some earlier wrrka in this are& aro4 cite-d by

Hartei arnd M~oore (ref 10). fowv-, thnsA e~stimatnrs arel biasei. alvi.

in some cases a-e comi~tatianally mcre complicated than tho least-

sf is.rps line&-, .bisrsed otstim~tcjrs, Thi., in applications where

er'tlmators. eve ,thougn the forver may have a larger m~ean amquare

Definitions and ksmmptions

LIPfore proceeding fu~rther, some definitions aty3 limitations

Ar-e in order.

Dtf titcet +., cnc*pt of nrder atatiastics.

conipie- a random, saopie of sitm f fron a continuouis population.

Let t'v samplors bo ordered ccoording' to ajzo !ron thf! qrmaTlest to
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the largest, and denote the ordered sanples U, L., z. U

,h rt smallest value, Ur , is oall.d the I " order statistic.

It is a true statistic and has a density funatiot which i, tn

general, different from that of the parent poplation. The dixtri-

butions of the order statistics are derived in Section Il.

Extimators can be based on the entire ordered sample or on sme

part of the maple. Estimators based on the entire sample are re-

ferred to in this paper as n -order-statistic estlaatoras these

based on a censored sample are called m -order-tatiutic estimators.

For the purposes of this paper, a censored sample in the subsect of the

smallest rn sample values out of the n values. An estimator

based on sooe values from a censored sample of size m ( r( rn,

1 said to be based on t.'lected order statistics. It is alternatively

rei'ee to as an J-order-statistic estimator.

Cenugred samples occnr frequently in life testing since length of

timo or unit cost can make testing until all iteus on test have failed

too expensive. The advantaee in the use of selected order Statistics

for estimation is that a small nmber of appropriately selected

samples may yieind an estimator only Ulhtl.y less efficient the one

based on the entire censored sample.

Algamtions. The underlvin assumption in this thesis is that it

is bkown, either from pilor experience or theoreti&l considerations,

titat the Weibmll pdf adequ-tely models the population under oonrid-

oration. As pointed out above, there are may cases in which it is

kn that the Weibull pdf is applioabla, so that this assumption is

not too rewtrictive. It is further asmea that the scale and shape

parsmeters are known. Prowvous AFIT theses have oonsidered the
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problems of estimatim C and ( sivultaneousIT (&ef 13). and

of estimating ( with C, known (Ref 2). If b\ is not known.

there are techniques for estimatirw it (9ef 6).

The coefficierts for the conditional estimation of E were

recalculated because it was found that knowledee of the con itional

estimators for C an-A e makes tabulation of simultaneous

estimation 00". "cients unnecessary (see Section IV).

The thesis was limited to samples of site n =2 to 13 and to

eleven values of shape parameter, K : 0.5(0.25)2,0(0.5)4.0.

(This notation means from 0.5 to 2.0 in steps of 0.25 and from 2.0

to 4.0 in steps of 0.5).

The remainder of the thesis is devoted to a discussion of the

Welbull pd"; the development of the distribuitions of order statistics:

th- derivation of the least-souares estimators for the location and

scalp parammt -s: and. finally a description of the use of the

tables. Appendix A in this volump cortains tables of the coefficients

of estimation of C and 6 for sample sizes 2 to 10; Appendix

B, in the Supplementary Volume. contains tables of the coefficients

of estimation for sampl aites 11 to 13.
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II. M &I l Distri~tion

The Woibull pdf, given by Eq(l) is repeated below:

0 X<O

where C is the location parameter. e is the xcale parameter, and

K ia the shape parameter. The Weibnll cumulative dietribution

function (cdf) is riven by

S 0 X C (2)

Weibull Momenta

The moment about the origin of a probability density

function is defined by the relation

I--E (X"') =j ( ,:;)d )

where the function E L 9 (x)] is the expected value of the

f unction 9 (X) .Here an uoper case letter refers to a random~

variable and a lower came letter refers to the value of the random

variable,

The Weibull moments from 4(3) are

6
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F(X r) xC{ e-( s Kx (4)
L

In Pvaluating thm integral of Eq(4) it is easier to work with the new

rano variable 22 (X-C)i' . E)e - c ,7 C

the r r moment of Y, is given by

)rr

Fo- a particular value of , , the epro.asion (J - Ci)

can be expanded by the bin"-lal theorem. If the moments of ar^

known, E(Xr) then easily tound with the aid of the relations

a (I C r 1 5t (6)

The pdf of i ivon by (Ref 5:132):

Fr m q(l), a(Z) iufound to be

((9)

? ~
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Nov from E4(3):

To evaluate this interral, lot w- Z Then Z J K an

di?:LJ LKr ; E4(10) bec es

C)V(2r) (11).,,- .-
0

This intezral can be reco~nized as the gama function, so that:

S = I <-t r (2)

The expected value or mean of the Weibul! pdf is now sjen to be

orE(X) c. - (t )

The variance is defined as

It can be shown (Ref 5:95) t:.,t the variance is also given by

Va r (x) r(X2)* (15)

Wth the aid of Eq(7) we find that the Wilnll variance is expressed

I8
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by

Vd r(X) 8zVarZ 02'' ~ ' 36

Th* higher moments ar founid in a similar manner.
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III. Order Statistics

Let X., XI) *, be a randm sample of size n from a

contimous distribution with pdf f CX) and cdf -C )

If these maples are arranged in order of Increasing manitude, ad

denoted U U , u., Un , then the th smUallest value,

Ur , is oalled the Cth order statistic. In this section,

the distributions of the order statistics are derived in a peneral

form. The distributions of the Weibuli order statistics and some of

their moments are derived from these general expressions.

Distributions of Order Statistics

Let the real line be divided into three parts: - cO to U r

LAr to Ur t E , and ~r E to tCX) . For a sample of size

n the probability that I'- I values fall in the first

interval, one falls in the second, and n - r fall in the third is

Riven by the multinomial law as

(n - .u,-r a e

fx(d-jj t xr- j (17

Acoerdinrg to the law of the mean, there exists a such that

LU, +--

Then in the limit as C -- * 0 , the probability density function of

Ur , the rth order tatitic becomes (Ref 5:205):

10



'3 AW/MAT/6a&.

£(Ur) (n-r)i(r,)I L- }d )c rj u.)) ]f QAJ ,-<u< (19)

In terms of the cumulative density function. F x)

(nr>(rU)!u,) FF(u) )- 0- (<0)

A similar procedure leads to the following expression for the joint

distribution of Ur and U ,r <

n I

l U ([F(u,) F(u.) - F(U,)

(r. I,)-:) (r) < LA <U< jn (1

Hibull Order Statistics

The Wibuil cdf and pdf can now be substituted into t4(ZO) to

give an expression for the distributions of the Welibull order

statistics. Eqs(1) and (2) give the Weibull pdf and cdf as

E0 xC
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F - ( (2)

LO

q(20) for the Ws utball pdf now beaomes

- ' C  ( ()22

Ttw jot nt density is

(,,,) (r-i)I(:-r-,)l (-5)' I- e' --_7 r

(U, -C)K U -

2 ,I*if. .- r \ t_ "  , ,KY.

( ) ( .)* (&. ) - . ,expVL,=21(- ) II

0 < r- <U2 <.0 (23)

So far, the distributions of the eibull order statistics

have been derived using the three parameter Weibull pdf. In the

parameter estimation technique discussed in the followirw section, use

is made of standardized order statistics. Therefore the remainder of

the derivations in this section will be limited to the distributions

an somnts of the standardised order statistics. It should be noted

12
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that there is no loss of generality in tbi8 technique.

If the substitution 4 (,Y c )/, C is made in the Weibull

pdf, the rasultinp density function ii Welibull with C 0 and

I From E(9):

7 > 0 (9)

where the parameter K is asuged known. The odf is now given by

K>

(24j)
, Z-o

qs(20) and (21) can be exprebsed in terms of ordered samples from a

random sample of the standardised variate ' :.

t B -( r< -tv < X (25)

9(tr,t,) b2  -C -tK r -tr - ]
K2 ) .(tr K +t)',~~~~ ,< t~ ot,< o (26)

where tr and t5 are ordered on , and 5 'z

are constant. given by

13



I5,

n 
2

, (r-, (n-r ) (27)

: -- r - - (28)

FiAlly. by applyir the binowia) theorem, bqs(25) and (26) can be

simplified -

9(tr' B , . r I )-  ,tK I r (29,
r .1 :0L t

9 (t 1  3z B J t t~7 5 .~~ * ) [ Y$ I

-.tLs-rti.-j ) -t3 (n-5 .ij i)1)(0
t, K (5d} J ,Cn-5tJt1 O<tv -,t <oo (30)

Moments Le Weibal] Order Statistic s

The moments of the ataadardised Weibull order statistics oi

interest in this thesis are the mean and variance of the r .

order statistic, a"d the covariance of the t a n t

order statistics.

The m t moments about the oririn of the gtandardized order

statistics are given by

1.4
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0

8ibstitution of the expression in E(29) for 'J (t ) resuits in

the followin :

E rT. Ktr (32)

0

When the Integration is perfcer-ed amJ the reemltirw expression is

simplife. the expresuion for the mmlo.ent is reduced to:

5,'f'Q L 7 /

The mean and variance of the Weimll order statistics are found from

Fq(33) to be

T I-z -(- r7,'
S -" ' F,' /.'J-yTr-,  \ /ir''- '1 (_u

and,, Vdr(l =  ( ', i)x _ (r -.. n- '- ) 1

ani t

The derivation of the covariance of the f" and S order

15
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statistis is aore complicated than the above noments. The co-

v&ri"uo* it given by the expression

this express'ion becomes

E(Wr 5 ): =11 ' , -- (-)(r-r)($-r')

r t F T) n dr tsj (3)

The solution to this integral is given by Liebloin (Rot 11:332) as:

~O j
0

where s of the s e sthe constant Eq(26). The function

3.6
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where p =

and b p is the incomplete Beta function.

Values for E(T, ) . Var (T,) , am Coy(TrT)

have been computed by Clark (Ref 2) and improved upon by Musaon (Ref 13)

for sample vises of n -2 to 15. The computed values were used to

compute the estimators derived in the next section.

17
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IV. Method of Least-Squares

In this section the method of least-squares estimation fer the

location and scale parameter of a continuous distribution as

presented by Lloyd (Ref 12:20) to developed. The objective of this

paper was to table coefficients for a linear. unbiased, conditional

estimator for the Location parameter. However, it is interesting to

use the method of least-squares to first develop sluiltaneus

estimators for the location and soale parameters, and, then to

proceed to the development of conditional estimators for both

parameters. It is shown that the simultaneous estimators can be

obtained from the pair of conditional estimators. The significance

of this reralt is that it is not necessary to table coefficients for

both simultaneous and conditional estimators: only the coefflcients

for the conditional case are needad to Ret both the conditional and

simultaneous estimators. Finally. it is shown that the estimators

are unbiased; a"d the Gaursa-arkboff theorem (ef ?:260) guaranteee

that in the class of unbiased, lines- ectimators, the least-squares

estimator has minixin variance.

Siultaneous atiiutere -

Consider the three parameter Weibull density given by Fq(l)

with K known. rt b Xa , X b a random sample of aims 11

from a Wibll population, Lit U -a, .-, Un deno4,0 the sample

values after orderinK, so that u, e- U ' Un .* (Since the

density fun Aon under consideration is continuous, the oquality

signs may be dropped). If the substitution Z (X- C)1 is made.

the pdf of the random variable Z will be parameter free. as

18
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shown in Eq (9). IoW. if tr (U,-C)/e the values r are

ordered samples from the distribution of , . Before prooaedir

further. some definitions are made.

IAt

a 7= E(Tr)

Vdrr (0)

= o Co,,(r, T,)

S " a column vector of the ordered observations

1 ". 1 a column v(4ctor of ones

CkL,

J( " a column vector of the expectations of thm
standardised order statiatios

an x 2 9matrix

19
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/ A J j LJ an x matrix of the co-

V variances of the Itandardised
order statistics

.fl= V-1 the inverse of V

(Cs a column vector of the parameters tobe estimated

() a column vector of the estimators

In terms of the notation of Fq(40O). the expected values of the

ordered observations are

El ) = C +(41)

This equation expresses the linear regression of Ur on Tr

The method of least-equares applied to the estimation of the regression

coefficients C and e yields unbiaeod, linear estimators with

miniim= variance. In matrix notation:

E(U)-A (42)

an CoV(U) ezv (41)

20
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The least-squares normal equations have been developed in

matrix notation by Guest (Ref 7:251). In order to motivate the form

of the equations. consider the following arfument. Let r, be the L~

residual; that is.

L L L - (44)

whero A, C and Az. e . The least-squares principle calls for

minimizing the quantity

vhere the C) are veihtinR factors. According to the lauss-

Markhoff theorem, the weiehts 0-), w - where the Z/, are dcfined

by Fq(40). leads to minimum variance estimators. The generalization

of the least-squares principle and the Gauss-Markhoff theorem to a

matrix equation for tho residuals.

F U-At (5

requires minimisation of the expression

R... R (U- (U -A 46

where the notation ( indicates the matrix transpose.

If the factors in Eq(46) are multiplied out, derivatives taken

with respect to the estimators, and the differentials regrouped as

column vectors, the resulting equation is

21



OAW/PiATH/68-1

(Ry.R) t-A %U r A (47)

The normal equation is found by setting the partial derivative equal

to zero:

Alo Th A flIJ (48)

whieh reduces to:

(iT a) + CjTs, ) (49)a o

The solutions of these equatior for C and & are

_ (f'Tn U)Da (S TrU) B,

V(E) (5-2 ) .aU) ba (52)
PB, IOz - L2

,he B- . B - ch ,a D. r6[ . Th. unbiased

property of the estimators is shown by taking the eipected values of

both sides of Eq(48):

(ATSI A) E( hzav ,

sit E (1-) A T so that

2
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(A r(I 2A) E( =Ar-aA ( (54)

or E (() (55)

From Eq(48) it can also be seen that

i = (A -n A) I'r2 U (56)

The eovariance matrix of the estiators is

-E {(An A)-'ArfU- j - [(Aq A)Ar_._ j

or Cov( ) \'AT.l] U) A7)

From Eq('i3):

CoV(u) v =&.fsi'

Since (Ar-A) is symetric:

[(J A )"AY = (A. flA)-',

The covariance matrix V is also symmetric, so that

A (59

23
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Hiene,

or Cov (( r) A ' A) E (60)

The element. or (A 2AY are the ooT ficients in Eu(149) and (50).

and thW are soalars. Lot B, , ,and DA be defined as before.

Also definet

P , D (61)

Then,

Co (1) e p-,

The determinant of P is riven by

IN = B,Dt-eBt (62)

Finally, Eq(60) can be rewritten%

Thus, the variancesid ovarianmes of the etimator aire known up to

the f ater G .

ajd~tgna Eltimators

If either C or e in known, the normal equations for the

24
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stimators simplify somewhat. In the followir discussion the symbol

"/ denotes the conditional estimator for the location parameter

when the scale parameter is known; similarly, /C denotes the

scale estimator when the location parameter is known.

From E)I(47) it can be seen that

-(p p R,,=-2(.fu).Z± (Y2i)c (rT2 ) (64)

Hence the normhl equation for - / is:

(fc~>ce ~f~) ffU (65)

The expression for the conditional location estimator is, then:

iic U - (3 -1, C) (6o)

or U -_ _ e (E?)

B,

where B. and 52 are defined as in FW(N2).

The ,mxpe ed value of c is

IqL/s E-,)-ab (68)

ButA ~C t 0 (69)

25
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Hne, E1(Cl) ( C±ti 60 6 BHones, B, (0

3iner then

E (i/e) C (71)

and the estimator e is an unbiase estimator for C

The expression for the variance of O/e in

The re.4ilt of carryiW out the indicated operation in W(2) is

If the derivative of R1. wi vth respect to e is set equal to

smro, the resultir expression is the normal equation for e i :

( u ) ) ic -Th u (7 )

The expected value of 5/C is

-) DX

D2

2'6



G AWMATH/68-1

or = 6 (76)

Thp result of evaluating tho expression for the variance of e IC o

Simultaneous Fstirnators from the Conditional Latimators

The similarity between Eos(9) and (50) and Fqs(65) and (74)

su. gasts that the expressions for the conditional estimators could be

used to determin- the simultaneous estimators. Note that although the

expressions are simllar, they are not quito tho same, since C # C i

and $ (31/C . Conside.r an iteration process where the known

values of e and C are replaced b i/C and C respectively

in iqs(65) and (74). if the iteration is allowed to go to nompletion

and if thp limiting values of the iterated e~timators are denoted ol

and 9/C , then Fqs(65) and (74) become, respoectivly:

(iY~)~j T (78)

Thus,. the limiting estimators are identical with the simultaneous

estitators-- 0/S C and el - e
The expressions for obtaining the siemltaneous estimators wih

the coefficient3 for the conditonal estimators are derived at the end

of the discussion on the use of the tables in the next section.
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V. Tabulation of the FatimAtion Coefficients

The method of tabulating the coefficients for estimation and

the use of the tables are discussed in this section.

Method of Tabulation

The expressions developed in the last section were derived using

all n c.1 the ordered observations in the ample. However, it can

be asen that the equations apply equally viIi if the elements of the

matrices correspond to the smallest rn out oi n observations

(mMin n) or some I obaervations selected from the m (1,'m- n )

Further, the expressions for the estimators in Eqs(68) and (79)

can be seprated into a set of coefficients which depend only on the

seans, variances, and oovar±.anoes of the standardised order statistics,

and the vector of ordered observations. Thus, the conditional

estimator for C- has the form

Z- q, u, - A (8o)

where the ri are the elements of the matrix BPh/,, A -

and where the sauation extends over the selected observations.

Similarly, the conditional estimator for e has the for.

6/C iA.(u,,-c) (8-"

where the / are the elements of the matrix (V'iQ )/ 2

Again the smuation extends over the i selected values.

The expressiona for the constants an , ad A in Eqs(80)
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and (0l) werm prorramsed for the Wright-Patterson IfM 7094 digital

computer. The constants ve-e calculated for values of n .2 to 13.

values of mri I to n , and values of I I to M . Calculations

were repaated for eleven values of the shape parameter, K'

0.(0.25)2.0(0.5)4.0. Thus the table contains n -order.

m -order and X -order statistic estimation coeffioients for each

value of .

For each value of , only the coefficients for the most

efficient estimators were tabulated. Efficiency as used here is de-

fined by

variance of m -order estimatorFfvf () ariance of ,P -order estimator

Notp from Eqs(?3) and (77) that the efficiency--a ratio of the

variances of the estimators--is independent of the value of e

even though the variances are functions of c9

Use of the Tables

Format of the Tables. The coefficients for estimators of CG

and t/C are tabulated in the appendixes. The tables are arrant-

ed according to the value of the shape parameter, 1 . The first

three columns specify the complete sample size. f , the censored

sample size, m . and the number of observations to be used for the

estimator, J . As pointed out earlier, the coefficients tabled for

a particular value of , are those which rive the estimator with the

hiehmst efficiency relative to an estimator based on all rn obser-

vations. The entries in the columns labled I. columns four and six,

determine which of the ordered observations are to be multiplied by the

coefficients. Columns five and seven contain the estimation co-
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efficlents for estimators of C/e and G/C respectively. Below

each set of coefficients, there are four quantities: BIAS C09.4 is
Athe constant i in Fq(80); the entries VAR COEFF are variance

coefficients, that in Var(/E)/ e' and Var (CiC)/ e' , of the

estimators; the 6?FICIENCY is the relative efficiency of the

I -order estimator to the M -order estimator. When Oz M

the efficiency of the m -order estimator relative to the

n -order estimator is ziven in the entry EFF(M/N).

C ogptational Procedure. The procedure for *oupatig estimrtors

for cIe and e/C is as follews:

(1) Find the section of the table which applies to the known

value of shape parameter. K . The shape parameter is

specified at the top of each page.

(2) FId the entry corresponding to the specific values of

omplete sample size, f , censored sample ite. M

and =mzber of observations selected. 'I

(3) To estimate C . multipl, the coefficient in column five

by the observed order statistics ceorrespondin to the

?mmbor in colun four. epeat the process for all x co-

effiaients, ad add the results. This result is a biased

estimate for C . o aultiply the bias correction by

the kow value of E and subtract the result frm the

biased estimate. The resulting value is the unbiased.

linear estimator for the location parameter, C

(4) To estimate E . multiply the coefficient in colun 7 by

the quantity (U -C) , where C is the known location

parameter, and U is the ordered observation correspond-
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ing to the number in column 6. Repeat this procedure for

all ; coefficients and add the results. The sum is the

unbiased, linear estimator of the scale parameter, e
(5) The variances and efficiences of the estimators are Iiven

immediately after the coefficients.

Sample Calculation

The following calculation illustrates the use of the tables.

Sppose it is desired to find an estimator for C when

K m 2. O,E m5 , r -= and , 3

Thm appropriate entry from the table is:

5 4 3 1 0.586689 2 0.4o 559

2 0.204547 3 0".1.7390
4 0.208764 4 0b156J9

BIAS CORR 0.589966
VAR COEFF 0&035064 0.064732
EFFICIENCY 99.21 99.54

For the purposes of illustration, suppose the ordered observations are

U, 2. U 2 5z:. . and LA4  10. . Then the estimator,

Cie .i.

?.(0.586689) +5.(O."'0-.547)

+ 10. (0.2 08 7 6 't) - 5.(0.589966)

1 333 923

The variance of the estimator is

Var(E/e) =(5)Z(0 035506 0):O.870000

The efficiency relative to the rTi -order estimator is read directXy

99. 21 .

31
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Siuultanms Estimators

II

It Wa shown in Section IV that simultaneous estimators could

be comuted with the coefficients for the pair of conditional estima-

tors. Note that in the proof given at that time it was assumed that

both ie and IC were based on th,5 "sa ordered observations.

Thu the expressions derived below apply to -order estimators

only when the conditional estimators for C and e) are based on

the s"mo ordered obmervations. This difficulty does niot &rise in the

* -or n1 -order-fsttlstio estimators.

If, in Eq(80). the value I C in substituted for the known

valne of E).w Ia n Fq (81) C i areplaced by C/ the

* estimators beams:

u

and lc =21 A(u~ L~e)(83)

.an

where the rt and arae th. tabled co ef icients for conditional

estimation of C and 9 , respectively. If the iteration

poess Implied here is allowed to go to completion, H(82) becomes:

Zq~U -AIA~ ~AZ ~(84) ol

vaor u, A u a81 , +o b A Z , -h
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since it was shown in Section IV that E4e= * E(83) can now bm

rewritten:

G ~ AL.Ut C A (85)

Nov. let k, Zqiu, .kx-: ~u, and k Z Then

z1 A

k, - A k2  + A k3

or k, - A k, 86or (86)

1 - A k5

The expression for 0 becomes:

kz - k3 1 A k

or k2 k. K5 (87)

In terms of the coefficlents for the conditional estimators and the

ordered observations, the simultaneous estimators can now be written:

C - A (88)

(89)
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From Eq(63) the variances of c and are

Var ( ) - D

Var (6) 
- B, D2- 52

Also. frem Eqs(73) and (77):

Var(C/e) (73)

Var(e)]C) e(7

Fil. A = B2

1Ath the aid of these relationships, the variances of tne simul-

taneois estimators can be expressed in terms of the variances of the

conditional estimators. The resulting expressions are:

Vdr(() - Var 2 (-I r(90)

Vd r(J/8) A2 Vdr(5/C)

Va r(6) Vdr (6,/0) Va (C)IC (1
Var(_ O) - A2Var(OC) (91)

c of the Tables

The accuracy of the tables ua cheocked by ooaparing coefficients

for simultaneous estimators derived from the tabled conditional

estimation coefficients, with the coefficients obtained for simul-

taneous estimators by Musson (Fef 13). No discrepancies appeared
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As a further check, the coefficients for the conditional estimation

of E were compared with those tabled by Clark (Ref 2). The

entries wre identical with Clark's in every case checkod. The

accuracy of those calculations is discussed briefly by Musson

(Ref 13:15).

35
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VI. Sammary and Conclusions

In this section, the paper is rsmari ed briefly, and some con-

clusions are drawn about the value of the estimators.

The purpose of this thesis was to tabulate coeffiients for a

conditional, linear, unbiased estimator of the location parameter of

the Weibou probability density function by the use of selected

order statistics.

In the introduction some background on the use of order statis-

tics and on the Wibull distribution was presented. The assumptions

and limitations of the method of estimation were disoussed. This in-

formation was followed by a brief treatment of the Wibull proba-

bility density function and some of the important moments of that

density function.

Expressions for the distributions of tha Wibull order statis-

tics, and for the expected values, variance, and covariances of

standardised Weibull order statistics were derived ir, detail. In

Section IV, the method of least-squares linear, unbiased estimation

ws developed in a general form. Expressions were derived for

both simultaneous and conditional ectimators of C and E)

Thro ghout the discussion it was assumed that the shape parameter,

K was known. It was shown that knowledxe of the coefficients

of estimation for conditional estimators contained sufficient In-

forimation for computing both conditional and simultaneous

estimators.

The method of calculatinr the coefficients and the procedure for
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using the tables in the appendixes were described in full detail. A

brief statement on the accuracy of the tabulated coeffioents was

made.

Conclusions

The method of estimation presented here leads to a fairly

simple and accmate method of calculating estimates of the location

and scale parameters for the Weibull distributions for sample sises

up to fn = 13 . T7he linearity of the estimators, along with the

table of coefficients, makes the computation of estimators amenable to

both manual and digital computer techniques. However, for sample

sizes much larger than n -13 , difficulty is encountered in two

areas. First. the accurate calculation of the €ovariances of the

standardised order statistics rapidly increases in difficulty with

incrasing n . Ad, second, the calculation of the estimation

coefficients becomes increasingly more time consuming because of both

the number of cases to be considered 1nd the necessity of inverting

lare matrices numerically.

Finally. the method presented in Section IV was very general,

and applies to many other continuous probability distributions in

addition to the Weibull distribution.
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TABLE I

CUEFF!CIENTS FlR ESTIMATION CF
LOCATInk ANC SCALE PARAMETEPS OF A

WEIJLL PCPLLATICN FROM L-OROER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETFR a 0.50

M N L I LOCATION I SCALE

2 2 2 1 1.032258 I 0.57el25
2 -0.032258 2 0.203125

BIAS CORR 0.403226
VAN CCEFr 1.2114,Z 2.359375

EFFICISNCY 100.0c lo0.co
EFFIN/N) l0.00 100.CO

2 2 1 1 1.000000 2 0.285714
H1Is COPR 0.500000
VAR CCEFF 1.250000 2.795918
EFFICIENCY 97.42 84. Y

1 1 1.000000 1 2.00C0C0

BIAS COAR 0. 500riCO
VAK CCEFF 1.250000 5.00cOCC
EFFICI:ZNCY 100.00 100.cO
EFF ( /I ) 97.42 47.19

3 1.C62301 1 0.558988

2 -0.057197 2 C.297T34

3 -0.005112 3 0.11H'C1
RIaS Ct.QR 0.151554
VA-. CCEFF 0.23b164 1.52C335

EFFICVI ZNCY 100.00 100.00

EFF(M/N) 100.00 100.)CO

3 3 2 1 1.065944 2 0.391110

2 -0.065844 3 O.1242S5
BIAS CORR 0. [6735 1
VAR CUEFF O.21711) 1.582451

EFFICIENCY 99 5p 96.C7

3 3 1 1 I.G0J000 3 0.211765
BIAS CCPR 0.222222

VAR CCFFF 0.246914 2.04C277

EFFICI [NCY 95 9, 74.5?

3 2 2 1 1.065944 1 0.894578

-0.065q44 2 0.759036

VA CCEIV 0-237151 2.343374
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TABLE I

COEFFICIENTS FnR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL POPULATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER - 0.50

L I LOCATION SCALE

EFFICIENCY 100.00 100.00
EFFIM/NI 99.5n 64.88

3 2 1 1 1.000000 2 0.947368
BIAS CORR 0.222222

VAN COEFF 0.246914 2.506425
EFFICIENCY 46.05 93.48

3 1 1 1 1.000000 1 4.5000C0
BIAS CORR 0.2?2222
VAR COEFF 0.246q14 5.000000
EFFICIENCY 100.00 100.00
EFF(M/N) 95.6, 30.41

4 4 4 1 1.079024 1 0.538678
2 -0.065972 2 0.317218
3 -0.011709 3 0.188085
4 -0.001144 4 0.081410

BIPhS CORR 0.074527
VAR COEFF 0.073849 1.115097
EFFICIENCY 130.00 100.00
EFFIM/N) 130.00 100.00

4 4 3 1 1.080014 2 0.422R71
? -0*066704 3 0.191614
3 -0.03801 4 0.082695

SIAS CORR 0,078924
VAR COEFF 0.07392A 1.131494
EFFICIENCY 99.89 98.55

4 4 1 1.047097 3 0.303385
2 -0.087097 4 0.089423

81S CORR 0.091129
VMj rnrFF 0.074496 1.214765
EFFICIE4CY 49.13 9,80

14 1.000)00 4 0,173494
BIAS COlRR 0.125000
VAK CUEFF 0.078125 1.651566
EFFICIENCY 44.53 67.52

42



;AW/MATH/63-1

TABLE I

CL)EFFICIENTS F3R FSTIMATION dIF
LOCATION AND SCALE PARAMETERS rF A

WEIBULL POPULATION F4OM L-OROER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

M LI LO:ATIIN I SCALE

4 3 3 1 1.080014 1 0.742880
2 -0.066204 2 0.442504
3 -0.013809 3 0.425578

814S CnRR 0.018924

VAR COEFF 0.07392R 1.509001
EFFICIENCY 100.00 100.00
EFFIM/N) 99.8g 73.90

4 3 2 1 1.087097 2 0.591828
2 -0.08709i 3 0.435673

BIAS COlRR 0.091129
VAR COMFF 0.074496 1.540373
EFFICIENCY 99.24 97.q6

4 3 1 1 .nO0000 3 0.626087

BIAS CO)RR 0.125000

VAR COEFF 0.078125 1.708q60
EFFICIENCY ?4.63 88.30

2 1 1.087097 1 1.208861
2 -0.097097 2 1.65ld9

BIPS C;JRR 0.09112q
VAK CtJEFF 0.074496 2.338608

EFFICIENCY I 0,00 100.00
EFF(M/N) ;9.13 47.68

4 2 1 1 1.000001 2 1.945946
HIAS CORR 0.125000
VAR C'OFFF 0.078125 2.422936
EFFICIENCY 35.35 96,52

4 1 1 1 1.000000 1 8.000000
L3IAS CnRR 0.125000
VAR CUEFF 0.078125 5.000000

EFFICIENCY 130.00 100.00
EFFiM/Nl )4.53 22.30

5 1 1.099115 1 0.522047
2 -0.069831 2 0.322465
3 -).015322 3 0.209647

-0.00!491 4 0.132812
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TABLE I

COEFFICIENTS F]R ESTIMATION O)F
LOCATInN AND SCALE PARAMETERS OF A

WEIBULL PUPULATIO4 FOM L-OROER STATISTICS
(SAMPLE SIZES 2 TO 10

SitAPE PARAMETER s 0.50

N M L I LO:ATInN I SCALE

5 -0,000470 5 0.060808
BIAS CORR 0.042650
VAR COEFF 0.030006 0.878133

EFFICIENCY 100.00 100.00

EFF(M/N) 130.00 100.00

5 5 4 1 1,089464 2 0.437202
2 -0.069A96 3 0.211780
3 -0.015371 4 0.133872
4 -0.004197 5 0.06124L

BIAS CORR 0.044266
VAR COEFF 0.030017 0.884066

EFFICIENCY 99.96 99.33

5 5 1 1.04154 2 0.6741C5

2 -0.070283 4 0.177118
3 -0.021265 5 0.062987

BIAS CORR 0.048297
VAR COEFF 0.030082 0.906449

EFFICIENCY 99.75 96.8

5 5 2 1 1.101186 3 0.547713

2 -0.101186 5 0.081908
BIAS CORR 0.057233
VAA CUEFF 0.030381 0.974832

EFFICIENCY 38.77 90.08

5 L 1 1.000000 4 0.473809

BIAS CORR 0.080000
VA Zu-FF 0.032000 1.318297
EFFICIENCY )3.77 66.61

5 4 4 1 1.019464 1 0.665594

2 -0.069091' 2 0.413611

3 -0.01571 3 0.271344
4 -0.004lq7 4 0.282456

11AS CORR 0.044266
vAR COEFF 0.030017 1.107347

EFFICIENCY 100.00 lO0.CO

EFF(M/N) 79.96 79. 0
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TABLE I

COEFFICIENTS F3Q ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF &

WEIBULL POPULATION F104 L-RDER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PkRAMETIR a 0.50

M L I LO:ATION I SCALE

3 1 1.091S48 2 0.5604q3
-0,070283 3 0.27462)

3 -0.021265 4 0.285171
8IAS CjqR 0.048297
VAR COEFF 0.030082 1.117310
EFFICIENCY 49.78 94.13

4 2 1 1.131186 2 0.874121
2 -0.101186 4 0.347173

lIAS CORR 0.057233
VAR COEFF 0.030391 1.154971
EFFICIENCY ?8.83 95.89

4 1 1 1.000000 4 0.473904
314S CIRR 0.040000
VA. COEFF 3.032000 1.318297
E;FICIENCY 43.83 84,00

5 3 3 1 1.011543 1 O.q28982
2 -3.07D283 2 0.583764
3 -0s021265 3 0.103788

BIAS CORR 0,048297
VAR COEFF 0.030082 1.50513,,
EFFICIENCY 100.00 lOo.CO
EFF(M/N) 99.75 58.34

5 3 1 1 1.101186 2 0.791845
2 -0.101186 0.916qC9

BIAS C(JRR 0.057233
vh* CCEFF 0.030381 1.524031

EFFICIENCY 99.01 98.76

3 1 1 1.000000 3 1.208865
BIAS CORR 0.080000
VAR CCEFF 0.032000 1.6116C6

EFFICIFNCY 94.00 q3.39

5 2 2 1 1.101186 1 1.522373
2 -0.101186 2 2.H7S378

BIAS CORR 0.057233
VAR CCEFF 0.030381 2.336576
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TABLE I

COEFFICIENTS FOR ESTIMATIrnN CF
LOCATION ANO SCALE PARAMETERS CF A

WEiBULL PCPLULATICN FROM L-ORCER STUTISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER m 0.50

N M L I LOCATION I SCALE

EFFICIENCY 100.00 lO.,CO
EFF( M/f) 98.77 37.58

5 2 1 1 1.0000Cc 2 3.27e6eg
BIAS CORR O.OCoCo
VAR CCEFF 0.0320C0 2.387799
EFFICIENCY 94.94 q7.85

5 1 11OCO0I 12.50COCC
BIAS CORR 0.OO000
VAR CCEFF 0.C320C 5.00COCO
EFFICIENCY 100.00 100.CO
EFF(M/N) 93.77 1756

6 6 1 1.095744 1 0.50E664
2 -0.071819 2 0.324t1C
1 -0.017497 3 0.21913

4 -0.004919 4 C.151b53
5 -0.001311 5 0.10C524
6 -0.0C0198 6 0,0479qq

BIAS CORR 0.026907
VAR CCEFF 0.014387 0.723250

EFFICIENCY 100.00 10G.CC
EFFI/N) IOC.00 IO0.CC

6 6 5 1 1.0958A9 2 0.',44219
2 -C.C71942 3 0.22133e
3 -0.017512 4 C.152378

4 -0.004935 s C.10C934
5 -O.OC1600 p 0.048l9

BIAS CORR C.02761g

VAR CCEFF 0.01438' 0.72SR.9
EFFICIENCY 99.99 q9.64

6 4 1 1.096653 0.656964
2 -0.071964 4 0.207077
3 -0.017;91 s 0.102241

4 -C.C07098 e 0.04e716
I31AS CORR C.029272
VAR CCEFF 0.0144CO 0.733349
EFFICIENCY 99.91 98.t2
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,$AW/MATH/6e- 1

TABLE I

COEFFICIENIS FOR ESTIMATION OF
LOCATIOn ANC SCALE PARAMETERS rF A

WEIBULL PCPLLATICN FRCO L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER , 0.50

N M L I LOCATIOlN I SCALE

6 6 3 1 1.09960e 0.53170
2 -0.072434 0.135515
3 -0.027174 6 0.05C075

BIAS CORA 0.032560
VAR CCEFF 0.014443 0.751812
EFFICIENCY 99.61 96.20

6 6 2 1.111111 4 0.,44464C8
2 -0.111111 f C.C656C6

BIAS CURR 0.039259
VAR CCLFF 0.C146Cq 0.812935
EFFICIEN-CY 98.48 88.97

6 1 1 1.OCCOCO 0.385522
BIAS CGRR 0.055556
VAR CCEFF 0.015432 1.C8t4C7
EFFICIENCY 93.21 66.57

I 1.095889 1 C.61RC59
2 -0.071P9'2 2 0.39475C

3 -0.011512 3 0.269C0
4, -0.0C4')35 4 0.187262
5 -0.0C16.0C 0.205979

BIAS CORR 0.027619
VAR CCEFF O.C I4?i89 0.87264e

EFFICI KCY 100.00 100.CC
EFF(W/N) 99*.91 82.83

6 5 4 1 1.096653 0.541130
2 -0.071964 3 0,27C964
3 -0.017591 4 C.18F3C5
4 -0.0C7C98 C C.2CE9%9

BIAS CRR 0.029272
VAR CCEFF O.C14400 0.87E5C3
EFFICIENCY 99.92 99.56

6 5 3 1 1.0996C8 2 0.803554
2 -0.072434 4 0.255928
3 -0.027174 0 0.21CC13

BIAS CCRR 0.03256q
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 101

51APE PARAMETER - 0.50

N L I LOCATION I SCWL'

VAR CCEFF 0oCI4443 0.887751

EFFICIENCY 99961 98.30

6 5 2 1 1.111111 0.662CCC
2 -0.111111 0.255220

BIS CURR 0.039259
Vm CCEFF O.014609 0491t023

EFFICIENCY 98,4q 95.26

5 1 1 1.00OOCo 0.385522
BIAS CCAR 0.C55556
VAR CCEFF 0.015432 1.0864C1

EFFICIENCY 93.24 8C.32

6 4 4 1 1.C96653 I 0.7948e8

2 -0.c71964 2 0.51C4C9
3 -0.017591 3 0.3512C2
4 -0.007Cq9 4 C.58E62C

BIAS CCRR 0.079272
VAR CCUFF 0.0144C0 1.104449

EFFICIENCY lOC.00 lOC.CO
EFF(M/N) 99,91 65.49

6 4 3 1 ll.Cqg9C8 2 0.69;635
2 -0.072434 3 0.354225
3 -0.027174 4 0.592424

BIAS CORR 0.032568
VAR CCEFF 0.014443 1.UCe
EFFICIENCY 99.70 99o45

6 4 2 1 1.111111 2 1.041329
2 -0.111111 is 0.68sC5s

BIAS CORR 0.03925q

VA' CCEFF 0.0146C9 1.13C15

EFFICIENCY 98.57 97.73

6 4 1 1 1.OOCOoo 4 C.874211
BIAS CORR 0.055556
VAR CCEFF 0.015432 1.21qtt5

EFFICIENCY 93.31 9C.55
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIOC ANC SCALE PARAMETERS CF A

wE1BULL PCPLLATICN FROU L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

N M L I LOCATION I SCALE

6 3 3 1 1.09q6C8 1 l.115753
2 -0.072434 2 0.7235e2
3 -0.C27174 3 1.55C643

BIAS CCRR 0.032568
VAR CCEFF 0.014443 1. 50331
EFFICIENCY 100.00, IOC.CO
EFF(M/N) 99.61 48.11

62 1 l1.llll 2 0.991825
2 -0.111111 1 5 C

sbS CORR 0.039259
VA4 CCEFF 0.014ACg 1.51!946
EFFICIENCY 98.86 99.17

1 1 1.OCOCOcc 1.95E651
BIAS ClRR 0.0C5556
VAR CCEFF 0.015432 1.5667
EFFICIENCY 93.5Q 95,77

2 1 .1111 32 1.83!526
2 -0.111111 2 4.44C7 C

BIAS CRR 0.039259
V..R CCEFF rv.G146C9 .3 3 5 2
EFF ICI ENCY 100.0 10 OC. C0

E4F F N) 98 C48 3C,C,;7

2 1 1.0COCO 2. 5
BIAS CCRR 0. c5 595 6
VAR CCEFF 0.015432 2.36€qee3
EFFICIENCY 94.67 98.55

BIAS COR R O.0555 6
VIR CCEFF 0.01543.2 5,0CCOCC
EFF ICI|ENCY 10C.00 lOC0c
EFFIM/N) 93.23 14.46

77 7. 1, I 00 ,89 1 O. 4977 5'
2 -0.002956 2 C. 323664
3 -0).018q23 3 C.225526
4 .-C.CCS9C4 4 C.162018
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GAW/MATH/6-l

TABLE I

COEFFICIENTS FOlR ESTIMATION CF
LOCATInK ANC SCALE PARAMEiERS CF A

WEIBULL PCPLLATICN FROM L-RCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

M L I LOCATION I SCALE

5 -0.0Clq36 S .Ii4CC
6 -O.C00575 C 0.07q758
7 -O.CCCC55 7 0.03q356

BIAS CORR 0.01817
VAR CCEFF 0.007732 C.61'4334

EFFICIENCY i0c.00 lOC.CC

EFF(4'/N) 100,00 1OC.CO

7 7 6 1 1.ICC4'7 2 0.447646
2 -0.C72966 3 0.22656C
3 -0.018929 4 C.162533
4 -0.00591C 0li167C5

5 -C.CC1942 c: .C7 ; .4 ,9
6 -0. C00711 7 C.C3S443

BIAS CCRR 0.018631
VAR CCEFF 0Q0C7732 O.6W5645

EFFICIENCY 99.91 99*79

7 7 5 1 1.1C07P3 2 0.64766C

2 -0.073C12 4 0.225121
3 -0.019157 0.117943

4 -0.005935 C C.08C427

5 -0.002880 1 0.13g658
HIAS CURR 0.619312

VAR CCEFF 0.007735 0.618816
EFFICIENCY 99.96 99.29

7 7 4 1 1.101703 2 0.53799C

2 -0.073141 5 C.16C390
3 -0.024186 f 0,081564

5 -O.C04375 7 C.C4CL57
BIAS CORR 0,019653
VAR CCEFF 0.007742 0.62614C

EFFICIENCY 99.f7 98.11

7 3 1 1.10483q , 0.447663

2 -0.0e9912 f O.CSOC9
4 -0.014927 7 0.041523

BIAS CriRr 0.021289
VAR CCEFF 0.007766 0.645635

EFFICIENCY q9.56 95.15
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GAW/MATH/bE- 1

TABLE I

COEFFICIENTS FOR ESTIMATION (.F
LUCATILN ANC SCALE PARAMETERS CF A

WEIHULL PCPLLATICN FRCw' L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMPTER a 0.50

M L I LOCATION SCAL 

7~1 7 2 1 i184c3 c
2 -0. 118453 " .C ,?81

BIAS CORR 0.028')q5
VA. CCEFF 0.CC 7R6-) 0.7C2CC
EFFICIENCY 98.26i 87.II

7 1 1 I.CCCCCC C.32717?
BIAS CCkR O.C40916
vp - C".wF 0. 0 8 3 0.932542
tF1- I!ENCY 92. P 65.e8

6 b I.10047 1 C.5e-528
2 -0,C72q66 2 C.381245
3 -.O. 18929 0.2 t62?1
'4 -0.Cc 591 q. 0.192027

-C.C09lg42 C.1316
6 -O.C00711 C.!5q47q

BIAS CCRR O.0[8531

VAR CC F F O. C, 773 2 3.71?17
EFFICIENCY loc.Im 10 c 3
E F M N q.9 R5.42

6 5i 1. 5Co73 O.5272"q5
2 -0.073012 3 0.2675!2
3 --0.018957 4 0.192715

'4 -O.CC59'5 0.13;5e6
5 -O.0C2P80 t 0.15q9C6

P,IAS CCpR 0.C19312
VAk CCFF O.CC7715 0.721C31
EFFICIENCY 94.q7 q9.75

7 6 4 1 I.IC17 3 0.764245
2 -0.C73143 4 0.2668S6
3 -0.0241e6 5 C.I'4C724
5 -v.C04375 f C.16C9qC

8I S CCPR 0.019653
VAw CCFF ). 0 0 '?2 0. 72?45@
EFFICIENCY 99. BR9co.14

7 6 3 1.104831 0.637519
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GAW/MATH/68- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FRCM L-CROER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER w O.5U

M L I LOCATION I SCALE

2 -0.089912 0,192C35
4 .0.014927 t 0.163543

BIAS CORR 0.o021?89
VAR CCLFF 0.0,C7766 0.73!740
EFFICIENCY 99.57 97975

6 2 1 1.118453 4 0,536275
2 -0.118453 4 C,?oCOC9

BIAS CCIPR C.028545
VAR CCEFF 01001869 C.761585
EFFICIlth.Y 98o26 94,1Q

7 1 1 1,000nCo t 0.327977
BIAS CCRR 0.O40816
VAR CCEFF 0,000330 0,932542

EFFICtILCY 92.81 77.12

5 5 1.100783 1 0.7161 3
2 -0,073012 2 0.467632
3 -0,0b1 57 3 0.3281C6
4 -0,C', 935 4 0.238h4
5 -0,0C218C 0.s.228C1

VAN CL.FF 0,007735 0.b7C458
FFFICIECV 100.00 100,CO
Wi P/ 'N ) 149,96 70, 50

7 5 1 1.1017C0 2 0.64649
2 -0.073143 i 0.329926
3 -0@024186 A 0,239688
5 -0,004175 5 04424,241

BIAS CORR 0,019651
VAR CCFFF 0,007742 0,013174
EFFICIENCY 99.91 990t9

7 0 3 1 1.104839 2 0.94C3C1
2 -0.089912 A 0,331YC,
'a -09014,927 'j.428032

bIAS COPP 0,021289

VAR CCEFF OC07766 0, 71%16
EF-ICILNCY 99.60 98.93
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GAW/MATH'68- 1

TABLE I

COEFFICIENTS FOR E.TsMATION CF
LOCATICK ANC SCALE PiWAMETERS CF A

WEIFIULL PCPLLATICN FRCM --CROER STATISTICS
(SAMPLE SIZES 2 TO 10)

S14AP1E PARAMETER a 0.50

N M L I LOCAT inN I SCALE

7 5 21 1.118453 i 0.79C,'c3
2 --0. 11A5 0.4,9743?

BIAS CCAA 0.rC28595
VA4 CCCFF Os007A69 0.89574,2
EFFICIL'tNCY 98.29 97.18

7 5 11 1.000000 0.686iJ0
BIlAS CORR 09040816j
VAR CCEFF 0.00833C 0.985629
EFFICIENCY 92.86 07.56

7 4 4 1 1loIQ1C2 I 0#9250C7
2 -0.073171 2 0O,6 071 f I
3 -0.C19052 3 0,42q594

4 -O.00qh79 4 0.997036
v!ia$ CCRA C'. 0?0771
VAN4 CCEFF 0.00771,3 1, 1030Ce
CFIUICIEIKCY 100.00 100.CC

E'.( / 9.I85 55.70

7 4 1 1.1C4839 2 0#83S236
2 -0. C8912 2 042q
4 -0,014q2? 4 L.O0l61 I

AlAS CODA O.C212p9
VAk' CU[FF 0.007766 1.107543
EFrICIEKCy 99.71 9915q

1 4 2 1 1 ,1 IR453 2 1.02274,22
2 'Ooll8451 1, 1.131535

IJIAS CORR 0. 0285s
VAk CCEFF C.CC7F169 lollql!6
EFFICIENCY 99.40 9 8.6

7 4 1 1 1.OCCOCO 4 1,3744!3
R IAA 0 P.1 0OC40916
VAk CCEFF 0.00833c 1.17t322
EFFICILKCY 92.96 93.77

7 3 1 1 1.105541 1 1*302RC9
-1)60736e8 2 0.862659
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANtU SCALE PARAMETERS CF A

WEIBULL PCPLI I.TICN FROM L-OR.ER STATISTICS

(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER a 0.50

h M L I LOCATION I SCA .

3 -0.031A53 2-5175-

BIAS CORR 0,023435
VAR CCEFF 0.0C771 1.50234.

EFFICIENCY 100.00 .0C.CO

EFF0'/N) 99.49 %C109

7 3 2 1 1.1184.53 2 1.~144
2 -0.118453 23817q5

BIAS CORP 0o02n3595
VAR CCEFF O.CO"'R69 L.511353

EFFICILKCY 98.75 1,9*40

7 3 1 1 1.0COOCO 2,97521?

BIAS CORR 0.04016
VAR CCEFF O.0C8330 1o547753

EFFICIUNCY 93.2q 97.C7

7 2 2 1 I.I.33 I 2.148482

2 -0°816451 2 6.335863

BIAS CORR 0.028595
VAR CCEFF 0.00769 2.334715

EFFICItKCY 100.00 100.CO

EFF(P/N) 98°21 26.3L

7 2 1 1 1,Cooooo 6.944AP2

BIAS COR14 0.040916

VAN CCE r : 0.00813C 2.359539

EFFICiE'CY 94,47 qaoq6

71 1 1,0000CO 1 24.50COCC

BIAS CLueR 0,040916

VAR CCEFF 0.0C8J33C 5,OOCOCC

EFFICIENCY 100.00 IOCCO

EFFIP/N) 92.82 12.29

a a 1 1.10307 1 0.4887C8

2 -0.073655 2 C.322529

3 -0.019920 i 0.22eM22

4 -0,C06617 4 0.1684q2

5 -0,0024C5 0.129837

6 -0.000877 6 0.093141
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,'W/M6TH/6.. 1

TAB.E I

CCEFFICIENTS FOP ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 0.50

-N M L I LOCATIr)N I SCALE

7 -C0002e3 I C.06E467

8 -O.Oc:oso e 0.033177

SIAS CORR 0.C12q16
VAI CCEFF 0.004517 0.533674

EFFICIENCY 100.00 100.CO
EFF ( HN lOC.00 l0.CO

8 8 7 1 l.1C3R42 2 0.449164
2 -0.073660 3 0,229619
3 -0.C,9q22 4 0.16MA83
4 -0.0C6619 0.126066
5 -0.0024C7 f 0.0932pq

6 -G.CCOq80 7 0.065562
--0.000151 p 0.C33223

BIAS CGPs 0.013110
VAR CCEfF 0.004517 0.5343q9
EFFICIENCY lOC .00 99.e

i8 l.C39g7 2 0.641142

2 -0.C73680 4 0.237032
3 -0.01(934 0.1266 37
4 -O.CC'629 f 0.093635

5 ,-0.003218 1 0.06577e
7 -C.CC0536 e 0,C33324

BIAS Cuofk 0.0 13248
VAR CCEFF 0.004518 0.5359gC

EFFICIENCY 99.98 99. .- 7

8 1 1. IC425 C. 542358

2 -0.073723 U *.17t146
3 -O.C19959 t 0.09449?
4 -0.008679 7 0.066269
6 .-0.00196' p 0.033555

BIAS CCPR 0.C 136t6
VAP CC.FF 0.004519 0.53q5C7

EFFICIENCY 99.95 q8,92

d 8 4, I 1.10532C 3 C.5524e6
2 -0.073852 5 0,267211
3 -0.025445 1 0.087030

5 -0,0C6022 f C.034123
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GAW/MATH/6e-I

TABLE I

COEFFICIENTS FOP ESTIMATION CF

LOCATION AND SCALE PARAMETERS Co A

WEIHULL PCPLLATICN FRCP L-ORCER STATISTICS

,SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

N M L I LOCATION I SCALE

BIAS CORR O.04440
VAR CCEFF 0.C04523 C.547436

EFFICIEINCY 99.85 97,49

8 8 3 1 1.1C8&19 4 C.61726C

2 -0.09073 7 0 .C65'.5

4 -0.017882 e 0.035538

BIAS CCRR o.i5qC9

VAR CCEFF O.C04538 0.56e213

EFFICIENCY 99.53 93.2

8 2 1 1.05795 I 0.32S43C

3 -0.057995 e 0.041117

BIAS CLIPR 0.018412

VAk CCEFF 0.CC4602 0.621387

EFFICIENCY 9B.14

e 8 1 1 1.OCCCCO I 0.2874e4

BIAS CORR O.C31250
VAR CCtFF 0.C04883 0.82274C

EFFICIENCY 92.50 64.e7

8 7 7 1 1.1C3A42 I C.5616E4

2 -0.073660 2 0.37C9 C

3 -O.01Q922 ? 0.263530

4 -0.006619 4 0•.194446

5 -0.002407 0.145763

6 -0.00ooeo O.1Oe775

7 -0.0C0153 7 Oel2e6e4

BIAS CORR O.C1311.

VAR CCEFF .C04SJ7 0.611269

EFFICIENCY 100.00 100.CO

EFF(M/N) 100,00 87.31

a 7 6 1 1.103q97 2 0.516644

2 -0.073680 ? 0.2645C2

3 -0.C19934 4 0.194936

4 -0.006629 s 0.1460!9
5 -0.003218 t 0.I0e970

7 -o.CC0536 I 0.128895

BIAS CORR 0.01324A
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GAW/MATH/6E- 1

TABLE I

COEFFICIENTS FOR 'STIMAT!ON CF

LOCATICK AND SCALE PARAMETERS CF A
WEIBULL PCPLLAT,-N FRCM L-ORCER STATISTICS

(SAMPLE SIZES 2 7J 101

SHAPE PARAMETER a 0.50

M L I LOCAT ION SCALE

VAR CCEFF 0.004518 0,,612227

EFFICI -KCY 99.9R 99.8'

8C I 4325 0.738125

2 -. 0C73723 4 0.27357
3 -0.019958 0.146787
4 -0.008679 f 0.109424
6 -0,CC1966 7 0,12q3t6

BIAS CORR 0.013666
VAR CCEFF 0.00451q 0.6143C0
EFFICIENCY 99.95 gg.!1

4 1 1.105320 0.625745
2 .-0.073852 0 0.20417e
3 -^1,025445 0 . IIC4 6 7
5 -0.C06022 7 C,13C441

BIAS CORR 0,C14440
VAR CCEFF 0.CC4523 0.6190le
EFFICIENCY 99.86 gb.75

7 1 1. 1C8619 3 0.63q2e4
2 -0.C90731 0.3115gq
4 -0.017q82 7 0.156073

BIAS CCRR 0.0158C

VAa CC:FF 0.GC453R 0.6299CC

EFFICIENCY 99.54 97.C4

8 7 1 1.057995 C,4536q4
3 -0.057995 7 0.163746

BIAS CORR 0.018412
VAR CCEFF 0.004602 0.658079
EFFICIENCY 98.14 92.e9

7 1 1 1.000000 7 0.287484
BIAS CORR 0.011250
VAR CCEFF 0.004A8 0,82274C

EFFICIENCY 92.51 74.30

8 6 6 1. 1.103998 1 C.664128
2 -0.073680 2 C.43q4C3
3 -0.019934 3 0.312942
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GAW/M ATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANC SCALE PARAMEYERS CF A

WEIBULL PCPLLATICN FRO4 L-ORCER STATISTICS

ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER w 0.50

N L I LOCATION I SCALE

4 -0.006629 0.231891

5 -. O0C2417 l 'J lf 4
6 -0.001378 - 6 3212w

BIAS CCRR O.C13517

VAR CCEFF 0.004518 C.7117527

EFFICIENCY 100.00 O0.CO

EFF(M/N) 99.98 74.38

8 6 5 1 1.104325 2 0.611RC6

2 -0.073723 ? 0.3141e8

3 -O.C19958 4 0.232544

4 -0.008679 5 0.175592

6 -0.001966 f 0.323946

BIAS CORR 0.CI3666
VAR CCtFF 0.004519 0.718866

EFFICIENCY 99.97 99.e"

a 6 1 1.105320 0.6754e5

2 -0.073852 0.326172

3 -0.C25445 0.176585

5 -O.CC6022 6 0.32t419

BIAS CORR 0.014440

VAN CCcFF O.004523 0.721192

EFFICIENCY 99.87 99.41

6 6 3 1 1.108619 ? 0.745077

2 -0.090738 t 0.245490

4 -0.017882 6 0.32e7Sq

BIAS CORR O.05809

VAR CCEFF 0.004538 0.728476

EFFICIENCY 99.55 98.50

8 6 2 1 1.051995 4 0.638q4

3 -0.057995 e 0,384195

RIAS CORR 0.018412

VAR CCEFF 0.004602 0.745096

EFFICIENCY 98.16 96.30

d 6 1 1.0OOOCO 0.567SE8

BIAS CURR 0.031250

VAR CCEFF 0.004883 0.838485
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-GAW/MbTis/6e- I

TABLE I

CCEFFICIEiNI FOR ESTIMATION Cf
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROIA L-ORCER STATISTICS
SAMPLE SIZES 2 TO 101

SHAPE PARAMPTER u 3.5

N M LOCATION I SCALE

EFFICIenCY 92.52 85,57

8 5 5 1 1.104487 1 0.814962 i
2 -0.073744 2 C.54Cqg
3 -0.01997C 3 0,386q3

-G.C0665Q 9 0.28E7ei
5 -0.0C4115 S 0.708612

BIAS CCRR 0.014246
VAR CCtFF 0.004520 0.869314
EFFICIENCY 1OC.00 lOcCO
EFF(M/N) 79.q3 61.39

b 5 4 1 1.105320 2 0.7527C3
2 -0.C73852 3 0.38P6Z5
3 -O.C25445 0.28q7?C
5 -0.006022 C 0.71C424

BIAS CORR 0. Cl'44C
VAR CCEFF 0.004523 0.871332
EFFICIEKCY 99.92 99*77

d 1 1.1CA619 2 1.07Sg l
2 -0,090738 4 0.405982
4 -0.0178e2 5 0.7146f4

BIAS CORR O. C15BCq
VAR CCEFF 0.004938 0.875R14
EFFICIENCY 19.60 99.26

51 .057999 0.925077
3 -0.057995 0.807748

BIAS CCRP 0.018412
VAR CCEFF 0.CC4602 0,8861C6
EFFICItKCY 98.21 98.13

5 1 1 i.OOcooo 1.0501
BIAS CORR 0.C31250
VAR CC=FF O.00488 0.946436
EFFICICY 92.57 91.85

8 4 4 1 1.105901 1 1.055516
2 -0.073928 2 0.7C382'j
3 -0.020073 3 0.5072C7
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:$AW/MATHi 6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FR2V L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 103

SHAPE OARAMETER - 0.50

N M L I LOCATION I SCALE

4 -0.011Rq 4 1.50667C

BIAS CORR 0.015494
VAR CCEFF 0.004526 1.102177

EFFICIENCY 100.00 100.Co

EFF(V/N) 9.8A0 48.42

8 4 3 1 1.108619 2 0.971027
2 -0.090738 - 0.509824

4 -0.017882 4 1.511927
BIAS Cr2RR 0.015C9

VAR CLEFF O.0C4 38 1.105564

EFFICIENCY 99.74 q.eq

8 4 2 1 1.0579g5 2 1.41C970
3 -C.057995 4 1.674313

BIAS CCRR 0.018412
VAF CCEFF 0.004602 1.1132q2

EFFICIENCY 98.34 9g.co

4 1 1 i.CCCCO 4 1.9746C1

BIAS CURR 0.031250
VAR CCEFF 0.004883 1.153170

EFFICIENCY 92.69 95.5B

d 3 1 1.110086 1 1.49C011

2 -0.074475 2 1.0013C3
3 -0.035612 3 3.344963

BIAS CORR 0.017667

VAR CCEFF 0.004544 1.501735

EFFICIENCY 100.00 100.CO
EFF(M/N) 99.39 35.54

2 1 1.C57995 2 1.391815

3 -0.05795 3 3.36467C
BIAS CARM 0.C18412

VAR CCEFF 0.004602 1.50e494

EFFICIENCY 98.74 q9. 5

3 1 1 1.000000 3 3.958485

BIAS CCPR 0.031250
VAR CCEFF 0.0C4881 1.5347SS

6C



GAW/MbTH/6e- 1

TABLE I

COEFFICIENIS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FRCW L-CRCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

M L I LOCATION I SCALE

EFFICIENCY 93.07 9?*F5

2 2 1 1.124C95 1 2.461318
2 -0,124096 2 R.564470

BIAS CcRR 0,C21753
VAR CCEFF 0.004606 2.334527
EFFICIEhCY 100.00 lOC.00
EFF(U/N) 98.07 22.e6

2 1 1 1.0000CO 2 9.2781C?
RIAS CORR 0.031250
VAR CCEFF O.CC48E3 2.353034
EFFICILNCY 94.33 99.21

S1 1 I.OCCOCO 1 32.00CoCc
- *. ~BIAS CORR 0.C125c

VAk CCEFF 0,004983 5.coCCCO
EFFICIENCY 100.00 O0o.Cc
EFF (P/N) 92.50 1Cot 7

9 9 1 1.IC6419 I 0'.81C81
2 -O.C74.C9 2 0.321.124
3 -0.02065C 0.23C833
4 -0.0C7154 4 0.172834
5 -0.002767 s 0.132131
6 -0.011118 f 0.1015CI
7 -O.OC0441 7 0.076956
8 -'0.0001"12 E C.055126
9 -0,000028 s 0.02e5e3

BIAS CORR C.C(09543
VAR CCEFF 0.002812 C,671550
EFFICIENCY 100.0(i lO0.CO
EFF(M/N) 100.00 1OO.co

99 8 1 1.106438 2 0.44961?
2 -0.074111 2 0.231478
3 -0.020651 4 C,11314i

4 -0.0C7155 S 0.132310
5 -0.002768 f C.101617
6 -C.001119 " 0.0735
7 -0.0C0443 . 0.C551pC

61p
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TAKIE I

CuEFF1CliNIS FUR M3IMATION GF
LOLAYII)1 AND SILALC PARAMETERS rf A

WEIBULL PLPILATICN Frm t-C~tCE STATISTICS
(SAOOPLE WStt 2 70 10)

~ih(PAe4AILTtR a 0,50

m L IM A LAI I ON I SCLV

Il RR*.Lc)9 O'C2859C

VAR GLIP (d.002412 0.472021

I 1.IC.u"'10 2 )tq1
2 -U@074110 0.4!
1 RR.C20I't 0 113 ? 7?2
4 ..(.CC7150 t 0.10ITC

t 0.00077? 1 0 0 7 71 C
4 0.colsiq 1 0 G 1? F9
* w0.0007pq q 0U I p6 4

VAoi CLOI 0000?AnI7*12

6 -09007166 U1C011MC6
-U.OUIICO ca I1 j,

h Do b101f I

1 -0.c074161

-U o r R i (.flt

A C060 I0161)
VAR LCtLU 0.OUA114 0.4714P@'

9 4 1 1 .I0H Oh 0 ,47 P.7 1
2 -us.3 f412 1 c, ?16910

-Ul oZ94C
131AS CORP 0.01M5~
VA.4 CLilf U.U'Jim I CoW1s4)



OAW/M aTii/6e.- 1

TABLE I

COEFFIC1INS FOR ESTIMATION CF
LUCA71rK ANC SCALE PARAMETE~RS CF A

WEIBULL PCPLLATICN FROO L-flRCER ST67 ISTICS
ISAMPLE SIZES 2 Trl 101

SHAPE PARAMETFR a 0.50

1% M L I I.0CATI(). I SCALE

EFFICI'NCY 99.81 97.13

9 9 3 1 1.111606 '4 0.63C644,
2 -O.O*0 912 69 1 0.199570j
4 -0.C?0137 s C.0370e7

lIIAS CLRR 0.012?01
V4~' CUFF 0.CC2926 C.50's5q6
EFf lClrfCY 149.50 q93 .46

4 9 2 1 1*06V'84 4 C.482629
3 -0.062()8R 9 0.045621

UIAS Ci;PR O.CI43C4
vAR CCEF O.CC2866 0.552673

SI 9 11 1.0orfCO 7 0,'486399
8RI'S "jpp 0.024691
VAI4 CC0FF 0,003041 0.731556
EI4ICltKCY 92 .25 64.46

1 Is I .C6438 1 0.543352
2 -0.074111 0.3620e
3 -0.020651 ? .261047
4 -C.CC7154 C4 C.19 S6 F
5 -0.002769 0.91O7
6 -00 01119 C .115 54 5
7 -0.0t,,0443 7 0.8eeg

MISCO8 -0.CCol91 e 0.107012
HIAS O~k OC09653

VAR CCEFF 0.002812 0.531280
EFvICI[ENCY 100.00 l00.co
LF I PO/N) 100.00 88. 76

9 01 1.106510 2 0.50e0f7
2 -O.C74120 3 0.2618c5
3 -U9070656 4 0.196056
4 -0.007158 0 0.15 c IC8

5 '-.0C2772 6 0.115691
6 -0.001519l 7 0.00827C
8 -0.0C0?e5 8 0.101712 7

B I AS C('Rk 'C09726
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GAW/MATH/6e-I

TABLE I

tOEFFICIEN7S FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIDULL PCPLLATICN FRCP 1.-ORCER STATISTICS
(SAMPLE SIZES 2 TC 10)

S..APE PARAMETER a 0.50

K M L I LOCATION I SCALE

VAR CCEFF 0.002R12 0.531830
EFFICIENCY 99.9 qg.o

9 i 1.106655 2 0.71891
2 -0.074138 4 0.277778
3 -0.020665 S C.15C611
4 -0.007166 C.1160Ce
5 -0.0037C0 1 C.0884e3
7 -0.0C0986 e 0.107161

BIAS CORR O. 0C957
VAR CCEFF 0.002A13 0.532922
LFFICI KCY 99.4 99.69

9 a 5 1 1.107053 2 0.723832
2 -0.074186 4 0.,39817
3 -0.020691 f 0.16Cb61
4 -0.CC9375 7 0.08@4
6 -0.OC201 e 0.107487

BIAS 0 O10369
VAk CCEFF 0.0C2814 0.535275
EFFICIENCY 99.94 99o25

9 a 4 1 1 .C8 159 0.624510
2 -0.C74321 5 0.311C95
3 -0.026364 7 0.12C729
5 -0.007474 E 0.10e829

BIAS CORP 0.C11055
VAR CCEFF O.002817 0.53q4CC
EFFICIENCY 99.83 98.49

8 3 1 1.1116C6 4 0.543785
2 -0.09126q 6 0.2486C0
4 -0.020337 E 0,13C2C8

BIAS CORP O.C12Z03
VAR CCEFF 0.002'26 0.545436
EFFICIENCY q9.51 q6.70

9 8 2 1 1.062088 0 0.607111
3 -0.062n88 e 0.152371

BIAS CCRR 0.0143C4
VAR CCEFF O.OC2866 0.5747e5
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GAW/MATH/60- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATIUN ANC SCALE PARAMETERS (JF A
WEItULL PCPLLATICN FROM L-CRCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

N M L I LOCATION I SCALE

EFFICIE-NCY 9P.13 92.'.3

9 a I 1.OCOOOc 7 00486399
BIAS CCRR 0.024.691
VAR CCEFF 0.003049 0.731556

7 -0.007l19 1 0.22674

5 -0.CC2772 S 0.174533
6 -0.001123 6 0.1355C2
7 -0.000687 7 0.25144

BIAS CCRR O.CC9P84
VAR CCEFF 0.CC2812 0.60;935

EFFICIENCY 100.00 1OC.Co
EFF(M/N) 99.qq 77.32

7 6 1 1. 106659 2 C.5869C5
2 -0.074138 i 0.302995
3 -0.C206.5 4 C.227443

4 -0.CC7166 S C.174918
5 -0.0037C0 f G.135695
7 -0.000986 1 0.258473

BIAS CCRR 0.0C9957
VAR CCEFF 0.002813 0.61C668
EFFICIENCY 99.q9 99.e8

5 1 1. IC70S3 2 0.831297
2 -0.074186 4 0.322133
3 -0.020691 0 0.175464
4 -O.0C9375 6 0.136112
6 -0.002801 7 0.259148

BIAS CORR 0.01016q
VAP CCEFF 0.0C2H14 0.612132
EFFICIENCY 99.95 99,4

9 7 1 1.108159 2 0.8375e3
2 -0.074321 i 0.463513
3 -0.026364 6 0.188524

i6



GAW/MTH/6e-i

TABLE I

COEFFICIENf' FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

N M L I LOCATInN I SCALE

5 -0.C07474 I 0.26C72C
BIAS CCAR 0.0110r55
VAR CCEFF 0.002917 0.615328
EFFICIENCY 99.84 99.12

9 7 3 1 1.1116C6 3 0.7246e8
2 -0.091269 0.3637@t
4 -0.C2C337 7 0.2997S4

BIAS CORR 0.C122C3
VAR CCEFF 0.002826 0.62Cq97
EFFICIENCY 9q.51 98.22

9 7 2 1 1.C62088 , C.8075C3
3 -0.C02088 I 0.3395!3

BIAS CORR 0.0143C4
VAR CCEFF 0.002866 0.637761
EFFICIENCY 98.14 95.64

9 7 1 1 CO00000 7 0.486399
BIAS CORR 0.024691
VAR CCEFF 0.003048 0.731556
EFFICIENCY 92.26 83.38

9 6 6 1 1.106757 1 0.7433eL
2 -0.C74150 2 0.49741C
3 -0.C20672 i 0.35;690
4 -0.C071,71 0.271353
5 -0.002784 £ 0.21C014
6 -0.001979 0.537028

BIAS CORR 0.010283
VAR CCEFF 0.002R13 C.7L66C9
EFFICIENCY 100.00 100.CO
EFF(I/N) 99.97 65.e8

9 6 5 1 1.1C7053 2 0.69682e
2 -0.074186 3 0.36C876
3 -0.020691 4 0.271975
4 -0.009315 5 0.21C4 6
6 -0.OOZRCI t 0.5378t4

BIAS CORR 0.01C369
VAk CCEFF 0.002R14 0.7171639
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GAW/MA TH/6e.- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
(SbMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 0.50

N M L I LOCATIN I SCALE

EFFICIE.CY 99.97 99.P6

6 4 1 1.1C8159 2 0,98e395

2 -0.C74321 4 C.384949
3 -0.026364 t C.211286
5 -.0.007474 C.53G614

BIAS CORR 0.011055
VAR CCZFF 0.002R17 0.71717
EFFICIZ'KCY 99.87 qg.57

9 6 31 1.1116C6 2 C.97122
2 -0.C91269 4 C.555863
4 -0.020337 e 0.605754

61AS CCRR 0.012?C3
VAR CC7FF 0.CC2P26 0.724357
EFFICIENCY 99.54 98.;3

6 2 1 1,062088 4 0.7455CS
3 -0.06208R 6 C.6165C2

BIAS CnRR 0,0143C4
VAk CCEFF 0.002866 C.735736
EFFICIENCY 9R.16 97.4C

9 6 1 1 i.C0CoCc 0.854741
BIaS Cn.RR 0.C246(9
VAR CCEFF 0.003048 C.7959 7
EFFICIENCY 92.28 90.C3

5 5 1 . I.C7184 1 0.914164
2 -0,074?27 2 0.614071
3 -0.020713 ? 0.445453
4 -O.0C72C4 4 C.33e158
5 -0.005244 1 1.062394

BIAS CORR 0.010934
VAR CCEFF 0.002815 0.86E63C
EFFICI:NCY 100.00 1O0.CO
U-(M/N 99.91 54.29

9 5 4 1 1.1C815q 2 0.85E9ss
2 -0.074321 3 0.447076
3 -0.C26364 4 G.339051
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WEIGULL PCPLLATICN FRCM L-r)RCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PhRAMETER - 0.50

N m L I LOCATION I SCALE

5 -0.007474 t I.C645C9
BIAS CORR 0.011055
VAR CCEFF O.0C2RI7 0.67C1Ee

EFFICIENCY 9q.93 990P2

9 5 3 1 1.111606 2 l.21144
2 -0.C91269 4 0.47S3SC
4 -0.C20137 5 IC69046

BIAS CORR 0.012203
VAR CCEFF 0.0C2R26 0.8733eC
EFFICIENCY 99.60 99.46

1 1.062088 1.0615eg
3 -0.062088 5 l.IP4565

BIAS CORR 0.0141C4
VAR CCEFF 0.002866 0.88C679

EFFICIENCY 98,)2 98.63
9 5 1 1 1.0000CC t 1.487812

BIAS CORR 0.02461
VAR CCEFF 0.0C304t C.923CC3

EFFICIENCY 92.34 94.11

9 4 4 1 1.IC9047 I 1.18624C
2 -0.074429 2 O.UCC415
3 -0.C2OR22 ? C.584353
4 -0.013796 4 2.117041

BIAS CCRR 0.011997
VAR CCEFF 0.002RIg 1.101651
EFFICUNCY 100.00 IOC.CO
EFF(M/N) 99,.75 42,el

9 4 3 1 1.111606 2 1.1L89CQ
2 -0.091269 3 0.586819

4 -0.C20337 4 2.1227Se
BIAS CORR 0.012203
VAR CCEFF 0.C02R26 1.104277
EFFICIENCY 99.76 99.76

9 4 2 1 1.C6208 1.59634C
3 -0.062088 4 2.317240
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GAW/MtTH/6e,.1

TABLE I

CCEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS (F A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 Tfl 0)

SHAPE PAPAMETeR - 0.50

N t L I LOCATION I SCALE

BIAS CCR O.0 143C4
VAR UCEFF 0.002V66 1.10 7e3
EFFICIENCY 98.37 99.27

9 4 1 1 1.0000CC 4 2.6746q7
CIAS CCRR O.C?4691
VAR CCEFF 0.003049 1.139264
EFFICIE.NCY 92.48 96.70

9 3 3 1 1.113677 1 1.677297
2 -0.074994 2 1.135673
3 -0.038602 2 4.4979l

BIAS CORP 0.013793
VAR CCEFF O.00832 1.501338
EFFICIENCY OC.o00 lO0.CO
EFF( M/N) 99.31 31.41

3 2 1 1.062088 2 1.591823
3 -0.062088 3 4.514 339

BIAS CCRP O.C 143C4
VAR CCEFF 0.C02866 1.50E5;3
EFFICIEKCY 98.81 99.65

3 1 1 1.CcoOco 3 5.20e448
BIAS CORR 0.C/4691
VA! CCEFF O.CC3048 1.52t5C1
EFFICIENCY 12.90 98.35

2 2 1 1.128562 1 2.774075
2 -0.12A562 2 11.12f540

BIAS COPRP 0.C171C3
VAk CCFFF 0.002872 2.334267
EFFICILNCY 100.00 lO0.CO
EFF(P/N) 97.92 2C.2C

9 2 1 1 l.COUcCO 2 11.9447CI
BIAS CCRR 3.024691
VAR CCEFF v.OC3048 2.34E6eC
EFFICIENCY 94.21 99.39

9 1 1 1 1.OCCOCO I 40.50CCC2

6



GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBuLL PCPLLATICN FRON L-ORCER SThTISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

M L I LOCATION I SCALE

BIAS CORR 0.C2469)
VAR CCEFF O.CC3048 5.0OCccc
EFFICIENCY 100.00 lOC.Co
EFF(M/N) 92.25 9.43

Ic 10 10 1 1.108474 1 0.474559
2 -0.074416 i 0.319639
3 -0.0212C5 2 0.232079
4 -O.CC?57C 4 0,17580e
5 -0. ")r)054 0.1366C6
6 -0.001312 0.107314
7 -0.00CC73 1 0.084222
8 -0.000240 e 0.06493C
9 -0.000087 9 0.0473!0

10 -0.OCOOl7 IC 0.025OCl
BIAS CORR 0.C07269
VAR CCEFF O.OC841 0.422357
EFFICIUKCY 100.00 loo.CO
EFF P/N) 100.00 1O0.CO

10 10 9 1 1.108485 2 0.449456
2 -0.071,17 ? 0.23261 -

3 -0.C21/06 4 0.17613e
4 -0.CO7571 0.13675C
5 -0.003054 k 0.1074C8
6 -O.CO11l? 7 0.0842P7

7 -0.CCO573 e 0.064975
8 -0.000241 q 0.047383
9 -0.000111 I 0.02!017

BIAS CORR O.CC 7"36
VAR CCEFF O.0CIR41 0.422628

EFFiCIENCY 100.00 99.94

iC 10 8 1 1.1C8521 2 0.631549
2 -0.074421 4 0.251362
3 -0.021208 S 0.13706,2
4 -0.C07573 6 O.lC76CC
5 -0.003056 7 0.084416
6 -0.0C1314 p 0.C65065
7 -0.000788 q 0.047443
9 -0.C00163 IC C.C25048

7C



•3AW/Ma ATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A I

WEIBULL PCPLLATICN FRCP L-ORCER STATISTICS
(SLPLE SIZES 2 Tr) 10)

SHAPE PARAMETER a 0.50

N M L I LOCATinN I SCALE

bIAS CCR .CC7177
VAR CCEFF 0.001841 0.423133
EFFiCIL CY 100.00 99.82

LC 10 7 i , .iC859 2 0.6340P7
2 -0.07442q 4 0.355723
3 -0.021212 f 0.151346
4 -0.CC7576 I C.0846S5
5 -0.C0c305q e 0.06574
6 -O,001780 0.C47564
8 -O.CCO537 iC C.02-IC7

BiAS CCRR O.CC7516

v CCLFF 0.001041 0.424093
EF F IC I KC Y 99.99 g.59

iC 10 6 1 1.108779 3 0.552235
• 7-OC 14451 5 0.27'292
-0.021223 C.117526

4 -O.C07584 F O.0657C
5 -0.04079 s 0.047773
7 -0.CC1442 IC 0.025210

[IAS Crpq 0.C07751
VAk CCEFF 0.00141 0.425T41
EFFICIL\CY 99.97 99.20

10 10 5 1 1.ICQ242 3 C.1C787
2 -0.0745C4 6 0,761887
3 -0.021251 E 0.08v3C5
4 -0.009914 C.04E252
6 -0.003571 iC 0.025437

BIAS CURR 0.008133
VAR CCEFF 0.001842 0.429125
EFFICIENCY 99.93 98o38

10 10 4 1 1.110446 4 0.613320
2 -0.074641 1 0.2092P9
3 -0.027061 9 0.063412
5 -0.008742 IC 0.025863

B, CORR 0.008732
VAR CCEFF 0.001844 C.435743
EFFICIENCY 99.81 96.S3
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GAW/MATH/60- 1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATiON ANO SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-OADER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

N N L I LC AT IrN I SCALE

10 iC 3 1 1.114024 0 0.545394
2 -0.091626 E 0.16S278
4 -0.C223S7 iC 0.0325C0

BIAS CCRA O.OOq7C4
VAR CCEFF OOCB51 0.452546
EFFICIENCY q9.47 93.33

10 10 2 1 1.065422 " 0,4263C9
3 -0.065422 IC 0.04C265

BIAS CORK .C .1434
VAR CCEFF 0,001876 n.498655
EFFICIENCY 98.11 84.70

ic 10 I1 1.OCCOCC e 0.2703
BIAS C{IRR 0.0200C,
VAR CCEFF 0.OC20CO 0.651857
EFFICIFCY 92.09 64o79

10 9 9 1 1.108485 1 0.52e755
2 -0,C74417 2 0.3527C
3 -0.C212C6 ? 0,2588C3
4 -0.007',71 A 0.19t2e2
5 -0.C03054 t 0.152614
6 -0.CC1312 4 0.I2CIC7
7 -0.00051 7 0.094577
8 -0.000241 E 00734.0
9 -O.COOll 5 0.091052

BIAS CCRR 0,CC7336
VAR CCEFF 0.001841 0.469676
EFFICIENCY 100.00 100.CO
EFFIM/N) 100.00 89.3

IC 9 1 1L108521 2 0.50C950
2 -0.074421 3 0.259421
3 -0.021208 4 C.196577
4 -OOC7573 S 0.152786
5 -0.003056 f 0.12C220
6 -0.01314 7 0.094656
7 -0.U7OT88 8 0.0735C7
9 -0.000163 s 0.091120
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FROM L-ORCER STATISTICS

(SPVPLE SIZES 2 TO 10)

StiAPE PARAMETER - 0.50

N M L I LOCATION I SCALE

BIAS CfORR 0.CO7377
VAR CCEFF 0.001841 0.47C013
EFFICIENCY 100.00 99.S3

iC 9 7 1 1.108593 2 0.704126

2 -0.074429 0.28C5C9
3 -0.021212 t C.153156
4 -0.0C7571 6 0.120452

5 -O.OO305q 7 0.094814
6 -0.OC17B0 E 0.073619
8 -0.0C0537 9 0.091248

BIAS CORR 0.007516
VAP CCEFF 0.0C1941 0.47C641

EFFICIENCY 99.99 99.79

9 6 1 1.1C8779 2 0.707155
2 -0.C74451 4 C.397234
3 -0.021223 f 0.16S3e2
4 -0.C075F4 7 C.095153
5 -0.0C4079 f C.073847
7 -0.CC1442 s O.C014q9

BIAS Cn9R 0.007753
VAR CCFF 0.001R41 0.471839

EFFICIENCY 99*97 99.54

IC 9 1 1.10q242 3 C.616418

2 -0.074504 t 0.312422

3 -0.021251 7 0.1319ei
4 -0.0C9914 e 0.074245
6 -0.003571 9 0.091933

BIAS CORR 0.008133
VAlt CCEFF 0.001842 0.4739CI

EFFICIENCY 99.93 99.11

IL 9 1 1.110446 3 0.7912eC
2 -0.074643 6 0.293772
3 -0.027061 E 0.101039
5 -0.C08742 s C.092917

BIAS CCAR O.0C87??
VAR CCEFF 0.001844 C.478410

EFFICIENCY 99.81 98.17
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I Ls.W/M ATH/6"- I
TABILE 1

COEFFICIENTS FOR ESTIMATION CF
LGLATIUKt ANC SCALE PARAMETERS CF A

WFIDULL PCPLLATI(N FACM L-ORCEP STATISTICS
ISAMPLE SIZES 2 TO) 101

SHAPE PARAMETER w 0.50

N m L I ilOC~y IflN I SCALE

IC 9 1 1 ,1?4O&7?
2 -0.041626 7 0623(237
4 -0.0223ft7 9 o.11c983

BIAS C'"~A 000097C.
VAR cctFr o0.c0l1 0~j
EFHCIEKCY 9q.,4A 96.3?

ic 9 21 1.01 427 062!q
3 -O.C6$4? 06130Ue

DIAS coo"' 0,CII1434
VAN4 CCEFF 0.0CIM76 C05117#9
EFFICILCiCY 95,.11 91.77

t0 9 1 1 1.~c0c0o 0,4770l37
BIAS C(,014 0.02U000
VA4 CILV*f 0.C(71cc O61~

IC 13 1 I.l ,0530 I 09S
2 -0e074422 U04C'06
3 -0.c?I?04 7 os2Q)EIC9

4 -U6O0?771 0122315)
-U.CC)096 00173800

-CJ.tpiii~ 4 .117 14 1
7 -. coclorl 7 '.1P662

a1 -0.0rolIt 0,212744
bIh$ LooUp 0. 007477
VAO CCfFr V.0C1A4l Oo5)C?C6
EMCIL~(A 100.00 100.CO
LE P/N) '49. W 7ya

aC 1* 71100591 2 05tt
z -0, 014 4 21 3 0,2945399

-00711 4
- .),C() 0 7 5 71 4sl5
-0 0 0 30 3'j 0 137 4 e6

6 -O.0017ac I 1ce(
5 Liouc 1 0.122

OIAIJ CLUA 0.007,16
VAR CLI-If UolCI.41 00$339

7"



,AW/MATH/6E-I

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATICK ANC SCALE PAR METERS VF A

WLIBULL PCPLLATICN FROP' L-CPCER STATISTICS

(SAMPLE SIZES 2 TOl 101

SHAPE PARAMETER L 0.50

N M L I LOCAT IlN I SCALE

EFF I C I E\ZY 99,99 99.92

1L I 1.10877q 2 O.798ql3

2 -0.074451 4 0,318865
3 -O.C21223 5 0,174556

-0.C07584 6 0.137777
-0.004079 7 0 .10 q 166

7 -0.0(,1442 E 0.213275
HIAS CGRR O.CC7753

VA;P CCEFF O.C 41 0.531449

EFFICIENCY 99.98 q9.77

C U 1 1.10972 0.8C266E4

2 -0,074c,04 4 C.452371

3 -0.C21251 f 0.19362C
4 -O.C09914 7 U. lO, 3e
6 -o.0C 3rl7I P 0.213974

[1IAS CURR 0.008133
VAi CCIFF O.C'1842 C.533CC6
FqF ICIqLY 99.93 99.47

IC '. 1 1.110446 C.70C 1C9

2 -0.074643 t 0.356672
3 -0.C?7061 7 0,151343

5 -0,0C8742 8 C.2151e7

1514S CORR 0.00H732
VAk CC;FF 0.001844 0.5356q1
UFF ICIJNCY 9q182 98.q'i

I0 I I .14n2 4 3 C.9014E3
2 -0.091626 6 C.337048

4 -0.0223q7 f 0.24 146
(iIAS C(AR 0.0097C4
VAN CCEFF 0.0 n185I C.541 9

EFFICIENCY 99,48 97.6)

8 2 1 I.C65422 S 0.S7S23

3 -0.0 542e" p 0.28114C

BIAS CLRR 0.011434
VAt CC !FF 0.00181L C.5571FI
Eff ICI CY 9. 11 95.16

7 9



GAW/MATH/6e-1

TABLE I

CUEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

N M L I LOCATION I SCALE

ic 8 1 1 1.0000CC 0.427037
BIAS CORR 0.0200C0
VAR CCEFF 0.0020C0 0.651857

EFFICIENCY 92.05 81.34

ic 7 7 1 1.108656 1 0.693035
2 -0.074437 2 0.467846
3 -0.021216 3 0.34C754
4 -0.007579 4 0.259423
5 -0.CC3061 5 C.2028eC
6 -0.OC1120 6 0.161101
7 -0.001044 7 0.425534

BIAS CCRR 0.0077C8
VAR CCEFF 0.OClA41 C.60leg-
EFFICIENCY 100.00 lOc.CO
EFF(IP/t) 9q.98 69.33

Ic 7 6 1 1.108779 0.657632
2 -0.074451 3 0.341645
3 -0.021223 4 0.259972
4 -0.CC7584 5 0.203155
5 -0.00407) 6 0.161369
7 -0.001442 1 0.4259t7

BIAS CCRR 0.007753
VAR CCEFF C. CC14 1 0.60t68
EFFICIENCY 99.99 99.9c

10 7 5 1 1.1C9242 2 0.925620
2 -0.074504 4 0.37C516
3 -0.021251 5 0.203731
4 -0.009914 f 0.161753
6 -0.CC3573 7 0.426RC3

BIAS CORR 0.008133
VAR CCEFF 0.001842 0.61C858
EFFICIENCY 99.q4 99.73

10 7 4 1 1.110446 2 0.93C4e5
2 -0.074643 4 0.5263?4
3 -0.C27061 6 092Z7C59
5 -0.008742 1 C.428524

76t



GAW/MT H/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIO2N ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS

(SAMPLE SIZES 2 10 10J)

SHhPE PARAMETER a 0.50

N M L I LOCATInN I SCALE

BIAS CORR 0.008732
VAR CCEFF 0.001844 0.61298e
EFFICIENCY 99.83 99.38

10 7 1 1.114024 0.814165
2 -0.091626 C.4173 C
4 -O.C22397 7 0.48C3C7

BIAS CCRR O.C097C4
VAR CLEFF O.C0151 C.616653
EFFICIENCY 99.49 98.71

1C 2 1 1,C6542? 4 0.903667
3 -0.065422 1 0.5326e2

BIAS CCRR 0.011434
VAR CCEFF O.0CI76 0.627917
EFFICIENCY 98.12 q7.C2

I 7 1 1 l.COcCCO I 0.7199C5
BIAS CORR O.0?COCC
VAR CCEFF 0.0C20CC0 0.68S99
EFFICIENCY 92.06 88.29

ic 6 b 1 1.108968 1 0.822968
2 -0.074473 2 0.556578
3 -0.C21234 3 0.4Ce413
4 -0.CC7593 4 C.3lC53q
5 -0.003074 0.244188
6 -0.002594 6 0.797C6

BIAS CORR 0.008077

VA4 CCEFF 0.001842 0.716044

EFFICIENCY 100.00 lO0.CO
EFF(M/N) 9g.qS 58.S8

ic 6 1 1.109242 2 0.782096
2 -0.074504 3 0.4075!C
3 -0.C21751 4 0.311135
4 -O.CO9914 0.244564
6 -0.003571 6 C.80C7CI

BIAS CORR 0.008133
VAR CCEFF 0.001842 0.716861
EFFICIENCY 99.97 99.e9
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TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

N M L I LOCATION I SCALE

IC 6 4 1 lelL0446 2 1.102193
2 -0,074643 4 0.443364

-0.027061 0.24S356
5 -O.OORT42 6 0.8026!6

BIAS CCRR 0.009732
VAR CCEFF 0.001R44 0,718412
EFFICIENCY 99.B6 99.67

10 6 3 1 1.114024 2 I.106914
2 -0.091626 4 0.63.447
4 -0.0223(7 f O.844P2

BIAS CCAR O.0097C4
VAR CCLFF 0.001851 0.7214q3
EFFICIENCY q.52 99.24

ic 6 2 1 1.C65422 4 0.8538C7
3 -0.065422 6 0.89t617

BIAS CORR 0.011434
VAR CCEFF 0.0(C176 0.73C2C9
EFFICIENCY 98.r -)8.C6

L( 6 1 1 1.0000CC f 1.18E7CC
BIAS CCRR 0.0200CC
VAR CCEFF 0.C020CC 0.772659
EFFICIENCY 92.09 92.17

IC 5 5 1 1.1C9721 1 1.0135e4
2 -0.074560 2 0.687190
3 -0.02179 ? C.503849
4 -0.CC7626 4 0.3870e3
5 -0.006255 1 1.483660

BIAS CUJRR O.OC8653
VAR CCEFF 0.001843 o.86eie5

EFFICIENCY IOC.00 lO0.CO
EFF('/N) 99.88 48,65

10 5 1 1.110446 2 0.565423
2 -0.074643 3 0.50539q
3 ,-0,027061 4 0.3879 3
5 -0.000742 5 1.486023
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GAWIMATH/6e-I

TABLE I

CCEFFICIENTS FOR ESTIMATION CF

LUCATION ANC SCALE PARAMETERS CF A
WEiBULL PCPLLATICN FRCP L-ORCER STATISTICS

ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.50

N M L I LOCATION I SCALE

Ba-S ClRP 0.C08732
VAR CCEFF O.CC1044 0.86S425
EFFICIENCY 99.13 999e6

IC 5 3 1 1.114024 2 1.363161
2 -0.C91626 4 :1.552238
4 -0.02217 t 1.49C768

BIAS CCPR 0*0097C4
VAR CCEFF 0.CC185I 0.871912
EFFICIENCY 99.59 99,5

IL 5 2 I I.C65422 2 1.199347
3 -0.065422 1.62El65

BIAS CORR 0.011434

VAR CCEFF 0,001R76 0.8772E7
EFFICIENCY 98.22 9eq6

It. 5 1 1 1.00COC 1.9880f7
BIAS COPP 0.0200CC
VAR CCEFF O.CC20CC C.9Ce?33
EFFICIENCY 92.16 95.54

IC 4 4 1 1o111587 I 1.317C8e
2 -0.074775 2 0.896445
3 -0.0213ql i 0.661IS5
4 -0.015421 4 2.827Rg6

BIAS CGYR O.CC9561
VAR CCEFF 0,0'1R846 1.I1297

EFFICIENCY 100.00 l0.CO
EFF(P/N) 99.70 38.35

I 4 3 1 1.114024 1.258839
2 -0.091626 3 0.66i6
4 -0.022397 4 2.834C57

BIAS CORR 0.009704
VAR CLEFF 0.001851 133q

EFFICIENCY 99.77 99"1

ic 4 2 1 1.065422 2 1.76i7EI
3 -0.065422 4 3.06C2!1

BIAS CORR 0.011434
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GAW/MhTH/6E-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCAT|OK ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER - 0.50

N M L I LOCATICN I SCALE

VAR CCEFF 0.001R76 1.107511
EFFICIENCY 98.40 99.44

LQ 4 1 1 1. OOCOCO 4 3,47476
BIAS CCRR O.C2CCCC
VAR CCEFF u.002000 1.13C226
EFFICIENCY 92.32 q7.44

1c 3 3 1 1.116583 1 1.864638
2 -0.075'52 2 1.277853
3 -0.041231 2 5.811539

BIAS CORR O.C11066
VAN CCEFF C.00'R55 1.501064
EFFICIENCY 100.30 lOc.Co
EFF(P/N) q9.23 28.14

L 3 2 1 1.065422 2 1.791833
3 -0.065422 3 5.83C7 5

BIAS CORR 0.011434
VAR CCEFF 0.001R76 1505266
EFFICIENCY 98.87 99.72

c 3 1 1 1.CCCOCC 2 6.6250E9
BIAS CORR 0.0200CO
VAR CCEFF O.OC2CCC 1.52C863
EFFICIENCY 92.76 98.70

iL 2 2 1 1.132185 1 3.086779
2 -0.132185 2 14.02203?

BIAS CORR 0.C13759
VAR CCEFF O.OOIRB1 2.334083
EFFICIENCY 100.00 lOC.CO
EFF(M/N) 97.79 18.10

0 2 1 1 1.0000CO 2 14.944650
BIAS CVRR 0.0200CC
VAR CCEFF O.C02OCC 2.345624
EFFICIENCY 94.13 99.51

IC I 1 1 1.O000CO 1 50.OCCOCI
BIAS CCOR 0.02000

8C



GAW/MATH/c. e- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATICIK ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO) 10)

SHAPE PARAMETER a 0.50

M L I LOCATOin' I SCALE

VAR CCEFF O.CO20CC 5.COCCCC
EFI-ICIENCY IOC.OO O0.CO
FFFIP/N? 92.05 8.45
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GAW/MaTH/6e- 1

TAIBLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIOh ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRC'v L-ORCER STATISTICS
(SAPPLE SIZES 2 TO 10)

Si4APE PARAMETER z 0.75

N M L I LUJCATIn I SCALE

2 2 2 1 1.014256 1 0.563?g8
2 -0.014256 2 0,3842?2

BIAS CCPR 0.4233C5
VAR CCCFF 0.4C4952 C.qC71fe

EFFICIENCY 100.00 lO0.CO
EFF ( M /N 1O0 • .0 1oC.CO

2 2 1 l 1.0000CO 0.523897
BIAS CORR 0.4725C6
VAR CCEFF 0.408621 l.C2qOCq

EFFICIEKCY 99.10 R8.16

2 1 1 1 I.OOCOCO 1 2,11f377

sIaS C(-R 0.412906
VAR CCEFF O.4C86h21 1.83C234

EFFICIENCY 100, O loC. Co

EFF(P/N) qq.10 49.'l

3 3 3 1 1.0c4729 1 0.4271C6
2 -0O.45446 2 0.3349S3
3 -O.C09283 ? C.24 36 '4

BI S CCRR .22 82?79
VAR CCEFF C.1"05631 0.601T79
EFFICIENCY lo0.C.0 1OC.CO
EFFU4P/f!) IOC.00 1OC.CO

3 3 2 1 1.05-6734 2 0.4,e'f
2 -0.C9)6734 . 0,2515f7

tIAS CORR 0.241596
VAl CCEFF 0.136927 0.62C624

EFFICILCY qq.7Q 97.CO

3 1 1 1.000000 3 .,4115;3
SIAS CORR 0.275181
VAR CCEFF O.138r94 0,754278

EFFICIENCY 98.59 7q.el

3 2 2 1 1.056734 1 0,653650
2 -0.056734 2 C.9457t9

BIAS CORR 0.241596
VA4 CCEFF 0. 116927 0.90 E48 e
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(ShPFPLE SIZES 2 TO 10)

SHAPE PARAMETER m O.T5

N M L I LOCATION I SCALE

EFFICIENCY lOC.00 ICc.co
EFf(P/N) 99,79 66.41

3 2 1 1 1.000n0C 2 1.15l317
BIAS CORR 0.275181
VAR CC7FF 0.138594 C.95C423
EFFICIENCY 98.80 95.31

3 1 1.00000 3*633971
BIAS CORR 0.275181
VAR CCEFF 0.138594 1.83C233

EFFICIENCY lOC.O IOC.CO
EFF(I/N) 98.59 32.*F

4 4 I 1.065415 1 0.349549
2 -0. C47C,? 2 0.282828
3 -0.014686 ? C.234313
4 -0.CC3631 4 0.1767C6

tI AS CORR 0.146;5?
VAW CCUFF 0.063?31 0.45CLe2
EFFICIENCY ;uC.cn lOC.CO
EFF(P/N) 100.00 IOC.CO

4 4 3 1 1.066167 2 C.3866C3

2 -0.047204 2 0.2373e3
3 -0.0186? 4 0.17e826

BIAS CORR 0.151836
VAR CCEFF 0.O63278 C.455425
EFFICIL&CY 99.92 98.85

4 4 2 1 1.064392 3 C.38588
2 -0.C69*2 4 0.189542

BIAS CORR 0.1!318C
VAR CCEFF 0.063488 0.4S,57

EFFICIENCY 99.59 93.4R

4 4 1 1 1.0000Co 4 0.352022
BIAS CORR 0.187514
VAR CCcFF 0.C64154 0.612A42
EFFICIENCY 98.25 73.46

!8



GAW/MATH/6e- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRON L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

Si4APE PARAMETER - 0.75

N M L I L0C Tlr:N I SCALE

4 3 3 1 )..066167 1 0.47C5e1
2 -0.0472C4 i 0.382540
3 -C.C18962 3 0.59Cj41

BIAS CCRR 0.151836

VAR CCEFF 0.063278 0.6014ql
EFFICIENCY loC.00 100.co
EFF(M/N) 99.92 74.84

4 3 2 1 1.09g'2 2 0.524448
2 -C.C69392 ? 0.60C063

BIAS CORR 0.16318C
VAR CCSFF 0.063488 C.611033
EFFICIENCY 99.67 98.44

4 3 1 1 1.000000 3 0.836032
BIAS CCRR 0.187514

VAR CCEFF 0.C64354 C.66C2C9
EFFICIENCY 98.3q 91. 11

4 2 2 1 1.069392 1 0,7233C8
2 -0.069392 1 *.6C609l

1IAS CCRR 0.L6318C

VAR CCtFF 0.06348R 0.9062q1
EFFICIENCY 1OC.00 1OC.CC
EFF(P/N) 99.s9 49.67

4 2 1 1 1. OCOOO 2 1.setC6
BIAS CC- 0.1A7514
VAR CCEfr 0.064354 0.929040
EFFICI iCY 98.65 q7. S

4 1 1 1 1.O000CO I 5.332q37

BIAS CORR 0.187SI4
VAR CCEFF 0.064154 1.83C234

EFFICIENCY 100.00 1OO.CO
EFFIFP/N) 98.2r 24.60

5 5 5 1 1.071787 1 0.29SC46
2 -0.047229 2 0.245812
3 -0.016537 3 0.209316
4 -0.00b272 4 0.17e635
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(iAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LUCATION ANC SCALE PARAMETERS CF A
wEIOULL PCPLLATICN FROM L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER n 0.75

N M L I LOCATInN I SCALE

5 -0.C01749 C.137310
BIAS CORR 0o1C3643
VA4 CCEFF 0.034792 0.359435
EFFICIEnCY Ioc.0A l0°.CO
EFF(W/N) IoC.00 lOCeCO

5 1 1.072129 2 C.341658
2 -0.047264 2 0.21C7?6
3 -0.01657C 4 0.17S7C5

4 -0.008296 0.1387C1
BIAS CORR 0.106227
VAR CCFFF 0.034SC4 0.361434
EFFICIcNCY 99.97 99945

5 3 1 1.073264 2 0.52C812
2 -0.C60663 4 0.23e371
4 -0.012601 0.14141

BIAS C('RR 0.1C7763
VAR CCtFF 0.C34R44 0.367qE6

FFCICISKCY 99.HS 97.68

2 1 1.C40524 0.552332
3 -0.040S24 0.17S7C2

BIAS CUR 0,113509
VAR CCEFF 0.034q70 0.388518
EFFICIcKCY 99.49 9Z. L

51 1OCOOCO 4 C,6769q7
BIAS CORR 0.11125e
VAR CCEFF 0.C35493 C*51 C!7
EFFICICKCY 98.02 67

4 4 1 1.072129 1 U 37!819
2 -O.C47264 2 0,309514
3 -0.016570 3 0.2646Cci
4 -0.0002;6 0.42?0!e

BIAS CORR 0.C6727
VAA CCEFF 0.034R04 0.449R44
EFf-ICIEKCY 100.00 lO0.CO
EF iMIN) qq.97 79,qO
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rAt'LF I

COEFFICILNIS FOR ESTMATION CF
OCATION LNC SCALL PARAMETERS C'F A

WE IBULL PCPLLAT ICN FRC" L-CRCER STAY IST ICS
1(,APPLE SIZES ? TO 101

S1'I'PE PARAMFTFR - 0.75

N m L I L(JCATInF\ I SCALF

5 4 3 1 I.C73?6. O.'3C5S7
2 -0.060E66 3 0.2667ql
4 -u. G1260 1 4 0 .42 tI S

VA'P CC Ff O.C34A44 O.453OC5
tFfHCI'.NCY qg.R') q9,30

5 4. 2 1 I.040"?24 2 0.66C74C
I -u.0401)24 4 0.5C6775

I IAs C LM1R 0. 11 lVC9
VAP CLEFF 0 .034Q70 C.4625f.1
EFkIC1 KLY 9#797.C4

5 4 1 1.0CC(oco 4 .7 1
lilIAs C(,QN .19 5
VAR~ CUF~F 0.035441 C.515C 7
EFr-ICIEPKCy 4h( A7. ?4

3 1 1 .C 73 3qA 1 0.507477
2 -0.047411 2 C.41q?18

-U.01)qaqC.99?496
BIAS CCPR 0.l1113C6
VAP CL I- U. 034H4 0,601125
EE-ICIENLY 10 0 On 0 O. c

5 3 2 1 1.0l401,24 2 0.58473C
3 -0.U040ri2'i 1.0036t4

VAR CLEFF 0,014.970 0.6071C3

5 3 1 1 .Ccooco 1.2'JC4C6
BIAS CUAR 0.1105
VAk~ CLFFF 0.O()I')49i C.632 731

Ef2 ~ c 98 1.in9 5 0.8C

2 -0. 0 7 7101 2 2 341At9
UA CIlPR 0.1 ?Qlibf

YAP LLLFA U.0349b', 0.9062C8



(;AW/MaTH/68". I

TABLE I

COEFFICIENTS FnR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WEIHULL PCPLLATICN FROM L-ORCER STbTISTICS
(SAMPLE SIZES 2 TO 10)

SH6PE PARAMETER a 0.75

m L I LOCATION I SCALE

EFFICIENCY 100.00 1OC.CO
LFt ( P/N) q9. 44 39. t6

5 1 1 1.0000CO 2.627861
BIAS CORR 0.139258
VAR CCEFF 0.035493 0. 9 1
EFFICILnCY 98.57 98.50

1 I.COOOCO 1 7, 18C915
BIAS CCAR 0.1.?9258
VAR CCtFF O.C35493 1.83C233
EFFICIPEKCY 100.0 n 100.CO
EFF(M/N) 98.02 19.64

6 6 6 1 1.075963 1 0.263225
2 --0.04 70C3 2 0.218494
3 -0.017399q . 0.18@635
4 -C.CC7427 4 0.165134
5 -0.003172 5 0,1436C2
6 -0.C00963 6 0.11?74 1

91AS C(;R O.C 77969
VAk CCEFF 0.021359 O.2qqCq9
EFFICIiNCY 1OC.On 100.CG
EFF ( P/N) 10C. 00 100. CO

6 5 1 1.076141 2 0.3C7 354
2 -0.047018 ? 0.1894C7
3 -0.C17410 4 0.165?Ce
4 -0.001440 0.144066
5 -0.0C4?74 6 0.1130'2

BIAS CPRR 0.079411
VAP CCEFF 0 C21361 C.30C016
EFFICIENCY 114.98 qg.69

6 4 1 1.C76564 2 0.45C326
2 -0.047062 4 0.2264ql
3 -0. C23261 C. 145 279
5 -0.CC6241 6 O113 9e 3

hl 4 C(;'R 0.CAOIC7
VA'4 CCEFF 0.0?1171 C.302311,
EFFICIFKCY 99,94 98,q4

P7



GAW/MATH/6e-- I

TABLE I

LOEFFICIENTS F")P ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FQOP L-CRCER ST&TISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.75

K M L I LOCATFrN I SCALE

6 6 3 1 1.077652 i 0.46e378
2 -0.c9961 0.193065

-0.017686 f C.1163C5
(BkAS COQR O.OP2873
VAR CCEFF C.C213;4 C.30E236
EFFICIENCY 99.83 97.C4

6 6 2 1 1.C47083 4 O.48q6C6
3 -C.C47P83 6 0.14891C

BIAS CCRR 0.087860

VAR CCEFF 0.021471 0.327379
EFFICIEICY 99.47 91.36

6 1 1 1.OCOOCO C.58C618
BIAS CCRR 0.109206
VAR CCEFF 0.C21827 C042775C
EFFICILNCY 97.. 8' 69.92

6 5 5 I.C7611 i 0.31f912
2 -0.04701A 2 0.2633C3
3 -*.01741C ? 0.2277C4

'4 -0.0C7440 4 0.20C034
5 -0.CC4274 5 C.3272e3

BIAS CCRR 0.079411
VAR CCEFF 0.C21363 0.35q194
EFFICIEKCY loC.00 lOCo.CO
EFF(P/N) 99.98 93.27

6 5 4 1 1.C76564 2 0.37C523
2 -0.C47062 3 O.22e7el
3 -0.023261 4 0.20C857
5 -0.006241 0.32e530

BIAS CORR 0.080IC7
VAk CCEFF 0.021371 0.36C524

EFFICIFKCY 9909. 96 .f 3

6 5 1 1.077652 2 C.5441CI
2 -0.059965 4 C.274731
4 -0.C17h86 5 0.331 158

BIAS CLRR 0.082873

8p



GAW/MATH/6e-i

TABLE I

COEFFICIENTS FoR ESTIMATION CF
LJCATICN ANC SCALE PARAMETERS CF A

WEIHULL PCPLLATICN FRCW L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 0.75

N M L I LOCATInN I SCALE

VAR CCEFF 0o0213S4 0.363i77
EFFICIENCY 99.85 98.71

5 2 1 1.047o83 ? 0.56C366
3 -0.0470e3 0.39464C

BIAS CF.R 0.087860
VA: CC[FF 0.021473 0.372614

EFFICIENCY 9q.48 q6.40

6 5 1 1 1.OCOOCO C.58C618
BIAS CURR 0.109206
VAR CCEFF 0.C21827 C.4277!C
CFFICIENCY 97.87 83.97

6 4 4 1 1.076739 1 0.39goe5

2 -O.C47072 2 0.3322!7
3 -0.017451 ? 0.288330
4 -0.012211 4 0.7074C6

BIAS CCpR 0.08208P
VAR CCEFF 0.021375 0.449717
EFFICIcnCY 100.00 lOC.CO
EFHIM/N) 9q.9- 66.!!

6 4 1 1.077652 e 0.467743
2 -0.059969 i 0.28980
4 -0,017686 4 0.ICHeI

BIAS CORR 0.082971
VAR CCEFF 0.021194 0.451829

EFFICIENCY 9Q.91 99.53

6 4 2 1 1.047083 2 0.6gq548
3 -0.047083 4 0.81l11C

BIAS CCRR 0.087860

VAR CCEFF 0.C21473 0.45723C

EFFICIENCY 99.54 98.36

4 1 i.CCCOCOC 1.0134!3
81'S CUAR 0.109206
VAk CCEFF 0.02182? 0.485736
EFFICIENCY 97.93 92. 8

89



GAW/MATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETFRS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 0.75

N M L I LOCAIIfN I SCALE

6 3 3 1 1.078163 1 0,53S73
2 -0.047234 2 0.45C986
1 -0.031129 2 1.44C6@0

BIAS CCRR 0.096S76
VAR CCEFF O.0214C9 0.601247

EFFICIENCY 100.0n) IOC.CO

EFF(PI/N) 99.77 49.75

6 3 2 1 1.047081 2 0.635329

3 -0.047083 ? 1.45C5E3

BIAS CCRR O.0"AP
VAR CCEFF C.C21473 0.605117

EFFICIENCY q9.70 99.36

6 3 1 1 i.CCCOCC ? 1.,777546
BIAS CORR 0.109206

VAR CCEFF 0.021R27 0.62C8BF

EFFICIEKCY 98.0R 96.E4

6 2 2 1 1.0R2P74 1 0.C32070

2 -O.0P2874 2 3.14C143

BIAS CCRR 0.C94262
VAR CCEFF 0.0215C4 0.061n65

EFFICIENCY 100.00 oC.C o

EFF(I-/N) 99.31 33.C1

6 2 1 1 1.OOCOCO 3.453936

BIAS CURR O.IC92C6
VAR CCEFF 0.021827 C.9153 :6

EFFICIENCY 98.52 98,sg

6 1 1 1 1.000000 1 9.157013

BIAS CORR O.IC9206
VAR CCEFF 0.021827 1.83C233

EFFICIENCY 100.00 lOC.CO

EFF(P/N) 97.86 16.34

7 7 7 1 1.078R38 I 0.236321

2 -0.046699 C.1974ee
3 -0.C17854 2 0.171q51

-0.008075 4 0,152456

90



(AW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIflN ANC S(,ALE PARAMETERS CF A

wElhULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES ? TC 10)

SHAPE PARAMETER a 0.75

m L I LOCATIOnK I SCALE

5 -0.00379 0.1358C8
6 -0.0017SB f 0.119654
7 -0.000582 7 C.095137

BIAS C(PR 0.C61228
VAq CCEFF 0.0141,s1 0.256090
EFFICIENCY IOC.O0 100.C0
EFF(M/N) 10.O0 lO0.CO

7 7 6 1 1.07899C 2 C.28C256
2 -0.0467C6 ? 0.172422
3 -0.C17959 4 0.1527'8
4 -o.o0o08C 0.136084
5 -0.C03RB6 f 0.1198e6
6 -0.C02459 7 0.09!.316

BIAS CCRR 0.0621C9
VAR CCEFF 0.014147 0.254567
EFFICIENCY 99.9c 99.e1

7 7 5 1 1.079181 2 C.40197C
2 "-0.046723 4 0.212869
3 -0.017R72 C 0.1366S9
4 -0.011087 6 0.12C389
6 -0.003499 C.0956c9

BIAS CGRR 0.062479
VAR CCEFF 0.C141',' 0.257576
EFFICIENCY 9g.97 99.42

7 7 1 1.079645 0.41q673
2 -0.046762 5 0.1873C9
3 -0.02369q 6 0.121630
5 -0.CC9184 1 0.096642

BIAS CCRR O.C64046
VAR CCEFF 0.014151 0.26C056
EFFICIENCY 99.91 98.47

7 7 1 1.080R77 4 0.43C477
2 -0.059315 f 0.1626C7
4 -0.021562 7 0.099142

BIAS CCRR 0.06664C
VAQ CC[FF 0.014168 0.266575
EFFICIENCY 99.81 96.C7

91
_ g



GAW/MATH/68-1

TABLE I

(,EFFICIENTS FOR FSTIMATION CF
LOCATIflN ANC SCALE PARAMETERS UF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETCR a 0.75

N M L I LOCATInN I SCALE

1 2 1 1.05 1834 5 0,444730
3 -0.C51934 7 0.127646

BIAS CORR 0.070928
VAR CCEFF 0.C14221 0.284935
EFFICISI-CY 99.44 89. i

7 1 1 1.O000CO 0.5154e2
BIAS CCRR 0.088q17
VAR CCEFF 0.C1447C 0.36S264
EFFICIENCY 97.72 69.35

6 6 1 1.07899C I 0.2763C1
2 -0.C46706 0.231022
3 -0.017859 ? 0.201311
4 -0.008080 4 0.1776C"

5 -0.CC3886 0.15G742
6 -0.00245q 6 0.265658

BIAS CURR 0,0621C9
VAR CCEFF 0.C14142 0.29892C
EFFICIEKCY lOC.00 loC.CO
LFF(M/N) 9g. 9 85.f7

7 6 5 1 1.079111 2 .32789A1
2 -0.046723 0,201977
3 -0.017e72 4 0.179218
4 -0.011087 5 0.16C117
6 -C.C03499 6 0.2662!1

BIAS CORR 0.062479
VAR CCEFF 0.014145 0.299573
EFFICIEKCY 99.98 99.78

6 4 1 1.079645 2 0.47C76C
2 -0.C46762 4 0.241741
3 -0.C?36;9 5 Oo.I6C951

5 -0.009184 C 0.267529
BIAS CCRR 0.064046
VAk CCEFF C.014151 0,30C957
EFFICIECY 99.94 99.32

7 6 3 1 1.0ROA77 3 0.492710

q2



GAW/MATH/6E- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETEPS CF A

WEIGULL PCPLLATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 Tn 10)

SHAPE PARAMFT=R m 0.75

N M L I LOCATInN I SCALE

2 -0.C59315 t 0.22C732
, -0.C21562 6 0.27C69C

flIAS CORR 0.06664C
VAk CCEFF 0.014168 0,304372
EFFICIENCY 99,82 98,21

7 6 2 1 1.051834 4 0.50F467
3 -0.051834 f 0.3237e3

BIAS CORR 0.070928

VAR CCEFF 0.014?21 0.313427
EFFICIENCY 99 .4 95,.37

6 1 1 1.000000 t 0.515482
BIAS ClRR 0.088ql7
VAR CCEFF 0.014470 C. 361264
EFFICIENCY 97. 73 BC.s5

5 1 1.0 79C8 1 0. 333144
2 -0.046730 2 0.27e827
3 -O.CI 77 ? 0.243413
4 -0,OC8098 4 0.216773
5 -0.0C6603 C.5443C?

BIAS CORR 0.06368C
VA4 CCEFF 0.014147 0.359Oq?
EFFICIENCY 100.00 lO0.CO

99Fl- ( ON 99.96 71.32

5 4 1 1.079645 2 0.395814
2 -0.046762 3 0.2442eg
3 -0.C23699 4 0.21742e
5 -0.0091l94 0.545794

BIAS C0R 0.064046
VAR CCEFF 0.014151 0.36C046
EFFICIENCY 99.97 9.74

3 1 1.080877 2 C.5692C4
2 -0.C99315 4 C.3C47
4 -0.021562 t 0.54q046

AIAS CCRR 0,06664C
VAR CCEFF 0.014168 0.362074

EFF ICIEKCY 99.8 99 q .18

g 3



GAW/MA THS:e- I

TABI L I

COEFFICIENTS FOR STIMATION CF
LOCATION ANG SCALE PARAMETERS CFA

WEIBULL PCPLLATICN FRCM L-ORDER STATISTICS
(SAMPLE SIZES 2 TfC 101

SHAPE PARAMETcR - 0.75

M L I LOCATION I SCALE

7 5 2 1 1.05 A3B4 2.59eiel
3 -0.09IR34 0.627IF9

OIAS CCRR 0,070929
VAR CC FF 0.014721 0.367Cq8
EFFICIENCY 99.48 97.e2

5 1 1 i.cco00 0.84877
BIAS CURR 0.080917
VAX CCEFF 0.014470 C.397911

EFFICIENCY 97.76 90.25

7 4 4 1 1.080093 1 0.4199e5
2 -0.C46716 2 0.35223C
3 -0.017Q29 C 0.30835L
4 -0.C15?3 4 1.021l94

BIAS CCR O.C6b173
VAR CCCFF C.014157 0,44q654
EFFICIENCY l0O.o IOC.CO
EFFIY/N) 99.8p 56.q5

7 4 3 1 1.0 0A77 2 0.50C070

2 -0.059315 ? 0.30q655
4 -0.021562 4 1.0247S4t

BIAS CORR 0.066640
VAR CCEFF 0.014168 0.451164
EFFICIENCY 99.92 99.67

7 4 2 1 1.051834 2 0.721013
3 -0.051A24 4 i.13q612

HIAS CCRR 0.07092P
VAR CCEFF 0.014221 0.454428

EFFICIENCY 99*.9 98.q5

7 1 1 l.OOCCO 4 1.36727S
BIAS CCRR 0.08917
VAR CCEFF 0.014470 0.47272C

EFFICIENCY 97.84 95.12

7 3 3 1 1.081077 1 0.5605e8
2 -0.046964 2 C.47E3Cl

94



,AW/M A TH/6e- L

TABLE I

COEFFICIENTS FOR ESTIMATION UF
LOCATInN ANC SCALE PARAMETERS CF A

WEI ULL PCPLLATICN FRCN L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER . 0.75

M L I LOCATION I SCALE

3 -0.0o35014 2 1.924418
BIAS CORR 0.C7OC95
VAR CCEFF 0.014181 0.6012C5
EFFICIENCY 100.00 lO0.CO
EFF(P/) 99.70 42.60

7 3 2 1 l.0 1R34 2 0.67S297
3 -0.051834 ? 1.93?9Ce

BIAS CCRR 0.070928
VAR CCEFF 0.014221 0.603915
EFFICIENCY 99.73 99.54

7 3 1 1 1.OCCCCC 3 2.293743
BIA S CORR 0.088q17
VAi4 CCEFF 0.014470 0.614665
EFF ICIENCY 9H.02 97.eL

7 2 2 1 1.096867 1 0.877112
2 -0.C96867 2 3.99242C

61AS CCRR 0.C76579
VAR CCEFF 0.014?50 0.9C6140
EFFICIENCY 100.00 lOC.CO
EFF(M/N) 99.23 28.26

£ 2 1 1 1.00o0Co 2 4.33C126
BIAS CCRR 0.088917
VAR CCEFF O.C1447C 0.912752
EFFICIENCY 98.48 q9.28

I %-%jvv l.1 1,2414;4
BIAS CORR 0.088917
VAR rCEFF 0.014470 1.83C233
EFFIC'EKCY 100.00 100.CO
EFF(M/N) 97.72 13.q9

1 1.081039 1 0.215269
2 -0.046397 2 O.IBC7e9
3 -0.018il5 2 0.158328
4 -O.O8481 4 0.141478
5 -0.0C4414 5 0.127555
6 -0.0C2249 6 0.115C3

rG



GAW/MATH/6e-l

TABLE

COEFFICIENTS FOR TIMATION CF

LOCATION C ARAMETER CF A

WEIBULL PCPL..T ?,. L-ORCER STATISTICS

(SMFPL ZES 2 TO 10)

Si'APL- AMETER a 0.75

N M L I LOCATIrN I SCALE

7 -O.GCIIC6 I O.IC23C9

a .O.OC0377 e 0.082165

BIAS CRp 1.04q6

VAR CCEFF 00 C.223e5

EFFICIENCY .O0.CO
EFFCM/N) 1Oo.CO

8 8 7 1 1.C81IC2 2 C.25e265

2 -0.0464CI 3 0.15e64C

3 -0.01H117 4 0.1416S9
4 -0.008483 5 0.l2172q

6 -O.0C??53 7 O.1C24!1

7 -0.001531 E 0.082265

HIAS CCRR 0.C502CI
VAR CCEFF O.0C9A4 0.224157

EFFICIENCY 99.99 99.E8

d a 6 1 1.01,100 2 0.365536

2 -0.C464C8 4 0.1999t1

3 -O.CI8123 o.12e077

4 -O.CC8488 d C.115445

5 -0.006041 1 C.iO26el

-O.0C2140 z C.C87456

BIAS CORP 0,50418

VAA CCEFF O.O09gR5 0.224670

EFFICIENCY 99.9 q9.5

S5 L.CC1439 3 O.384IG

2 -.0.046426 5 U.17e928

3 -0.018133 k C.1l6145

4 -0.011552 7 0.1032P2

6 -0.005327 e 0.082922

BIAS CnPR 0.0513q4
VAR CCE)-F 0.oCC9R,8 0.22592C

EFFICIENCY 99.96 99.10

8 4 1 1.0820CC 3 0.38r0'C
2 -0.046461 - 0.27C732

3 -0.023935 1 0.136090

5 -0.0115q7 E 0.083RE5



GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LUC4TION ANC SCALE PARAMETERS CF A

WEIBLJLL PCPLLATILN FROM L-ORCER ST-ATISTICS
(S.PMFLE SIZES 2 TO 10)

S1'APE PARAMETER *0.75

N M L I LOCATInN I SCALE

BIAS COlRR 0.052938
VAR CCLFF 0.0C99Ci 0.22e4C6
EFFICIENCY 99.91 98oC2

B1 1.083342 4 0.525333
2 -0.058751 1 C.t644
4 -0.024591 E C.0865C0

BIAS CORP 0.0552f6
VAk CCEFF 0.009916 0.2333CI
EFFICIL7NCY 9 . ?A 95.15

d $ 2 1 1055428 3 0.567274
3 -0.C55428 e 09125474

BIAS CORR 0.059003
VAR CCEFF o600oqsl 0.2527e8
-FUICILPNCY 99.40 88.57

8 8 1oooc 1 .70C 0.46'eZ~e
(HIAS Cr;QR 0.074415
VAR CCEFF 0.010135 0.327224
EFVICIEN.CY 97.62 68.42

0 7 7 1 1 *C 911 C2 1 0O,.24 fJ 8
2 -0.C46401 0.2069e1
3 -0.018117 ? 0.1811fil

4 -0s008483 4 00162170
5 -0.0C4316 3 0,14642C
6 - 0 -0 0 ?3 0. 1323ro;I
7 -000011$31 7 0.222885

UIAS CCRR 0.050201
VAN CUFF O.0C98;4 0.255953
EFl ICIEtCY 100.Om l0c.co
EFFIO/N) 99.99 87.47

tj 7 6 1 100'I1?00 2 0.2957 9
2 -0.0464CR 0,.18175C
1 -0.01812 3 4 0.1614 3
4 -0.CC6488 0a 014664$,
5 -0.006041 IL 0 a132 5 eY
7 -0.002140 7 012232CC

B1'j CCRR 0,C50418

y I



GAW/MATH/6e- L

TAW F I

LOEFFICIEN7S FOP ESTIMATinN CF
LUC A TI tN A14C SC AL ( PAR AME TE qS C.F A

wEltiLILL PCPLLA71CN FROm 1-ORCER STAIISTICS
1Sh1'PLE SlIFS ' IC 101

SHAPE P*RAMFICR a 0.75

N m L I L M A T I(IN I SCA L E

VAR4 ccuFF 0.00q995 C.25e3c9
tfUICIiNCY 99 0qq 99,e6

I 1 .OHi14)" 2 0141 1A9
2 D*442 0022;2tC

3 -0.01A1331 0.1A7095
4 -0.01111,52 0.1324tO
6 - U.(CC',27 7 0 .?2 2 !4cZ

VA", CL I 1 0,00M'i 0.2569lpZ

0 7 41 1 -c IOC 21c 0 4 C
2 -U,04.6464 0.205470
1 -0.0? )135 0 .13 1 m e5

VAS. CLUt I UOf )fYG CaWP626

E I I Ly4.,)14

Of *0 1 ? ' I

VAI' (I I (j 0 c~'i W 1t 0.2 & 1) 4
tH~tIUY 9D.1 91.7?

u 7 1 1.Ut'.? 4 0.60-411
-0 -U.O%' q 0. 3C4fli

vh" ClL F1 'n.AIll101 1

t I C I I .COO 7LV yi,4 4

7 -o.'.f.I) 2 0.247410



'IAW/MATH/68- L

TABLE I

COEFFICIENTS FOR ESTIMATION rF
l.OCATIrK ANC SCALE PARAMETERS CF A

WEIfiULL PCPLLATICN FROM L-O]RCER STATISTICS
(SAMPLE SIZES 2 TC 10)

SIAPE PARAMETER a 0.79

N 1 L I LOCATIr)N I SCALE

4 -0.C8491 4 0.19C417
5 -0.004,325 0,172342
6 -0.003932 f 0.439866

BIAS CCRR 0.C51196
VAA CC:FF 0.009R96 0.298844
EFFICIENCY 100.00 1oo.CO
EF1N( M1) 99.19 74,92

8 6 5 1 1.081 4 39 2 0.34t366
2 -0.046426 i 0.213072
3 .-0.01A113 4 O, I9C7q55
4 -0, C11'52 0,172649
6 -0.035327 f C.44C6C4

VAR CCLFF c.CC9mqq 0.2Q3)
EFFICIENCY 99,Q9 99,P4

6 41 1.0120CO 2 C.49C837
2 -0,04646q , 0.269265
3 -0.o? 39 3', 0.17!7!8
R) -0.C1'97 I C.44?02

VA4 CCFf 0.Cf91C7 0.30C?.57
I. I [I NCY 99.9, 99.

ti 6 1 1.0143147 0 0.5177P6
2 -0. 0 87'1 0.?4212
4 ..00V.9 E 0.4A4'4i

I 1 AS C (JNu 0.C )5?F6
VA-4 CCLFf 000991& 0 . 10?7 1
[f ! I I It Ny 99 0 14 o 9U 7 I"

ci 6 21 1 ,C 542N '4 t5
1 -0055421 O

lIAS R(.W O, 0 9fo q
VAW CLLIP 010C9'95i 0. )COI'0
f1 ICI{CY 91,41 '.c I

b b I IOCOOCO O.7193?
1t A' L(.PH 0,014411
VAt W 1, 1 V 1,'I01 1,,OI ',



GAW/MATH/68- I

TABLE I

COEFFICIENTS FfR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STAIISTICS
(SAIPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.75

N m L I LnCATInK I SCALE

EFFICIENCY 97.64 88..C3

1 l.OA1713 I 0o346016
2 -0.046443 3 0.292,P3
3 -0.018146 3 0,2572.5
4 -0.008511 4 0.23C)20
5 -O.0OC613 0.782821

BIAS CORR 0.05?715
VAR CCcFF OoCqqCo 0.359045
EFFICIENCY 100.00 1O0,Co
EFF(IO/N 99,94 62.36

o4 1 ,OzcCO 2 C.4183!7
2 -0.C464C8 0,2579f9
3 -0.023935 4 0.231458
5 -0. Cl17 0.784429

BIAS CCRR O.C"?Q3R
VA1 f CCff 0.CCg99C 0359157
EFl ICIENCY 99,97 90

U 3 1 1.C83342 2 0.5936f9
2 -0.05751 , 0.3266e5
4 -0.0?4591 0.7875!7

hI AS C(ik 0.0oi56
VA," UA. 1r 0.GC'J! 6 0.3U 113]

flFICIIINCY 99.849,4

? 5 2 1 - .C55428 0
I -0.C'']4? 8 0.877119;

1IAS CrLR 0.059001
VAN LEM 0,009951 0l.3644C
EfFICILKCY 99,49 96.5?

U S I LO000O I • 000o6

VAR CLttI 0.010115 0.3043PC
UIICltCY 971.6i 9).41

I I. Unil~' I O.qI',UL
4 4 0 %st

1 -0.0161 5 1 .I7 16 7

I (d



GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WE[HULL PCPLLATICN FROM L-ORCER STATISTICS
(SAM"PLE SIZES 2 TO 10)

SI'APE PARAMETcR - 0.75

N M L I LOCATION I SCALE

4 -0.017q32 4 1.3596e2
BIAS CCAR 0.054981
VAR CCEFF C.cogqc9 O,44,617
EFFICIENCY 100.00 l00.CO
El (V/N) q,985 49.79

4 3 1 1.0A3342 2 o.52e852
2 -0.058751 ? 0.32t62
4 -0.024591 4 1.3632e7

B[IAS C.RR 0.C552E6
VA9 CCEFF O.OC9q|6 G.45C750
EFFICICNCY 99,9" 99.75

4 1 1.055429 2 0.751848
3 -0.C5542R 4 1,48q817

BIAS CCA O.C590C

VAk CCEFF .0Cqq53 0.452931
EFf ICIENCY 99.56 99.27

4 1 1 1.CCC0Cc 1.73e7Tf
RI AS CURR 0.074415
VA4 C .FF 0.010135 0,46 724

LFf ICIENCY 97,77 96.!4

u 3 3 1 1.C84724 1 :J.594758
-0.046685 2 0.502737

3 -0.038039 3 2.43,8r#6
BIAS CURR 0.05A42?
VA6 CFEFF 0009929 0.60117q
c[fICILKCY 100.00 Ioo.CO
EFF(k/N) 99.65 37.24

b 3 1 1.055428 2 097184C7
3 -0.055428 1 2.44e;44

1AS CrPR 0.09003
VAk CCIFF 0.009953 0.603260

9EI IcI h.Y 9. ' 99.f6

11 1. C 0000000 2,)706
I IAS LGAR 0.07441%
VA. CCLUF 0.010135 0061CM

1(J



GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
[SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 0.75

N M L I LOCATION I SCALE

EFFICIENCY 97.96 96.39

1 1.0899CO I 0.917q!3
2 -0.0899C0 2 4.89261Q

BIAS CORR 0.063qe5
VAR CC FF 0. 009978 0.906124

EFFICIENCY 100.00 loC.CO
EFF(II/N) 99.16 24.71

8 2 1 1 1.OCOOCO 2 5.251326
BIAS CORR 0.074415
VAR CCEFF 0.010135 0.911S02
EFFICIENCY 98.45 99.45

1 i.CCOOCO 1 13.43e 15
BIAS CORR 0.C74415
VAR COEFF 0.C10139 1.83C233
EFFICIENCY 100.00 100.CO
EFF(P/N) 97.6? 12.23

9 9 9 1 1.082680 1 0.1982e1
2 -0.0461 lq£ 0.1671!e
3 -0.C1827C 3 0.147013
4 -0.008751 4 0.132071

5 -0.0046C 5 0.111956
6 -0.002546 6 0.1094C6
7 -O.CC14CI 7 0.099518
8 -0.000725 e 0.08q199
9 -0.0C0257 0.072224

BIAS CORR 0.C41204
VAR CCEFF 0.007221 0.19887C

EFFICIENCY 100.00 Ioc.co
EFF(Y/Nl 100.00 1O0.CO

9 9 8 1 1.082721 2 0.24C27

2 -0.046122 ? 0.1472713
3 -0.01271 4 0,132216
4 -0.0O075R 0.12CoT0
5 -0.004602 f oeloq5Ce
6 -0,CC2550 1 0.0996PC4
7 -0*CCI4C5 e 0.08976

IC?



GAW/MATH/6e- I

TABLE I

COEFFICIEN7S FOR ESTIMATION OF
LOCATIOK ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCW L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETFR a 0.75

N M L I LOCATIFN I SCALE

8 -0.0C1013 q 0.0722e5
BIAS CO9R 0.04160
VAR CCEFF 0.007221 o.19o6
EFFICIENCY 100.CO 99.92

9 9 7 1 1.082777 2 0.33e646
2 -0.046126 4 0.18e3C9
3 -0.C18273 t 0,12C277
4 -0.008760 f 0.10969
5 -0.0046C4 7 0,099754
6 -0.003617 e 0.089410
8 -0.CC1396 q 0.0723qC

BIAS CORR 0.041740
VAR CCEFF 0.007221 0.199324
EFFICIENCY q.q 99.77

9 9 6 1 1.0829C5 2 0.3378SI
2 -0.046137 4 0,269658
3 -C.CI8278 C C.152717
4 -0.01A44 7 C.10C087
6 -0.005248 e 0.08q6S7
8 -0.0C1397 0.072612

BIAS CORR 0.041A60
VAR CCEFF 0.00772? 0.19q923

EFFICIENCY 99.98 g9.47

9 9 1 1.083167 ? 0.35852C
2 -0.046153 0.248424
3 -0.C24021 7 0.135f6l
5 -0.00q648 e 0.09C221

7 -0.003345 q 0.073023
BIAS CCRR 0.042933
VAR CCEFF 0.C07224 0.201025
EFFICIENCY 99.q5 98.93

9 9 4 1 l.03836 2 0.4645C2
2 -0.046207 t 0.271154
3 -0.028635 0 0.9IqII)
6 -0.008q94 0 O.07?9qg

BIAS CORR U.043799

VA 4 CCFF 0.007229 0.2036CI

I C)



GAW/MATHI/68- 1

TAHLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCV L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 1O

5:',APF PARAMETER = 0.75

N L I LOCAT IO I SCALE

EFFICIENCY 99.89 97.E8

3 1 1.0 52e6 £4 0.48S025
2 -C.C58268 I 0.257965
4 -0.027018 q 0.o01729

BIAS CORR 0.046945
VAR CCEFF 0.OC7?39 0.2096e3
EFFICIENCY 99.75 94 . 4

9 9 2 1 1.058241 f 0.521(129
3 -0.C58241 ) C.11C9l2

BIAS CORR 0.050201
VAR CCEFF 0.007266 0.2254C3
EFFICIENCY 9q,37 88.C3

9 9 1 I.CCOOCc 0.432199
BIAS CORR 0.063600
VAR CCFFF 0.CC7403 0.295463
EFFICIENCY 97.54 67.31

9 8 8 1 1.022721 1 0.2232q8
2 -0.C46122 0.188295
3 -0.01F1271 i 0.165631
4 -0.CO875R 4 C.1488e5
5 -0,004602 5 0.135259
6 -0.002550 6 C.12?570
7 -0.0014C5 1 C.112699
8 -0.001011 e O.l9so

BIAS CORR 0. 041603
VAR COEFF 0.007221 0.223778

EFFICIENCY 100.00 1OO.CO
EFF(PI/N 1OC.00 88.E7

9 8 7 1 1.0R2777 2 0.27C3@7
2 -0.046126 " 0.165896
3 -0.01H273 4 0.14S075
4 -0.008760 0 1.35442
5 -0.004604 0,12!6q8
6 -0.003617 1 0.1128C9

8 -0.001396 8 O.ql743
BIAS CORR 0.041740

104



3AW/MbTH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIOrN ANC SCALE PARAMETERS CF A

WHBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAmPLE SIZES 2 TO 10)

SHAPE PARAMETER = 0.75

N M L I LOCATION I SCALE

VAR CCLFF 0.0C7221 0.223ge9

EFFICIENCY 99.99 99.91

9 8 6 1 1.0829C5 2 0.37'323
2 -0.046137 4 0.2123C7
3 -0,018270 0o13t7CI
4 -0. C11A44 f 0.12396
6 -0.005248 7 0.112999
8 -0.001497 E 0.1920U3

BIAS CCRR 0* , 186C

VAR CCEFF 0.00722? 0.224354

EFFICIENCY 99.9A 99.74

R 5 1 !.G83167 2 0.38C876
2 -0.046153 4 0.3042C7

3 -0.C24021 C. 1724C
5 -0.009648 7 C.113472
7 -0.003345 8 0.192743

_IAS CCRR 0,042533

VA CCEFI 0.007224 C.22 116
f i I r ,CNCY 99.96 99.41

9 8 1 1.083836 3 C.404521

2 -O.0467C7 C.28C6P8

3 -0.028635 7 0.154760
6 -0.008qq4 e 0.19?9q4

bIAS CORR 0.04379q

VAR CCEFF C.0C722q 0.226523

EFFICIEcCY 99.89 q8.79

B 3 1 1.0852e6 2 C.525133

2 -0.058269 f 0.307126
4 -0.027018 f o.22P3e8

BIAS CORR 0.C4694;

VAk CCEFF 0.CC7239 C.22S832

EFFICIENCY 99.76 97.37

a I 1.C58241 C.554E2

3 -0.058241 f 0.263224
BIAS CURR 0.050?01

VAR CC[FF 0.007266 O.23 1?1

Ict



GAW/MATH/68-I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIOK ANC SCALE PARAMETERS CF A

WEIPULL PCPLLATICN FRCM L-ORCER STa1ISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER x 0.75

N M L I LOCATInN I SCALE

EFFICIENCY 99.38 q3.P9

1 1.000000 0,432199
BIAS CORR 0.0636C0BvAS CCORR 0,0636C0l .294

EFFICIENCY 97.54 75.74

q 7 71 . 78 71 C 2 5 S
2 -C.046129 0,215715
1 -0.01R776 - 1 18 q A9
4 -0.008761 4 0.17C770
5 -0.C'.6C7 0.15 511
6 -0.oC2?55 6 0.1423C8
7 -0.002510 7 0.367678

BIAS COAR 0.042270
VAR CCEFF 0,0C7222 0,255893
EFFICIENCY 100.00 OC.CO

99.99 77.72

9 7 6 1 1.082ql4 2 0.30SBCC
2 -0.046133 3 0.19C319
3 -0.018280 4 0.171012
4 -0.008764 5 C.1556SE
5 -0.006196 f 0.142476
7 -0.003141 7 0.36Eoe3

BIAS CORR 0,C42389
VAR CCFFF 0.007222 0.25616q
EFFICIENCY 99.99 qgeq

9 7 5 1 1.083167 2 C.434aeC
2 -0.046153 4 0.243613
3 -0.024021 0.156034

5 -0.009644 0.1427P5
7 -0.CC3345 7 0.36e79C

BIAS CORR 0.042533
VAR CCEFF 0.007224 0.256650
EFFICIENCY 99.97 99,71

7 4 1 1.083836 2 0.4363q3
2 -0.046207 4 0.3494f6
3 -0.028635 f 0.19e777

IG6
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&AW/MATH/6E- I

TABLE I

COEFFICItNTS FOR ESTIMATION CF
LOCATIQN ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETFR a 0.75

M L I LOCATInN I SCALE

6 -O.0OC894 I 0.37C318
BIAS CORR 0.043799
VAR CCEFF 0.007229 0.257659
EFFICIENCY 99.90 99.?1

9 7 3 1 1.O852F6 ? 0.464683
2 -0.058268 5 0.323294
4 -0.027019 1 0.41q34

BIAS CORR 0.046q45
VAR CCEFF 0.007239 0.259522
EFFICIENCY 99.77 98.60

9 7 2 1 1.05P241 0.616019
3 -0.058241 7 O.4q6f3

BIAS CCRR 0.0502C1

VAR CC[rF 0.CC7266 0.265069
-FFICIEICY 99.39 96.-4

7 1 1 1.CCOOCO 1 0.661128
hIAS C0R 0. 06 360C
VAk CC:FF 0.0074C3 0.2q7715
EFFICIENCY 9755 5.95

b 6 1 1.OR3089 I 0.29q5C2
2 -0.046146 2 0.25261.
3 -0.018285 3 0.222636
4 -0.008771 4 0.20C753
5 -0.004616 t 0.1829es
6 -0.005272 6 0.63C637

BIaS CORR 0.043260
VAR CCEFF 0.007224 0.2988C3

EFFICIENCY 100.00 100.Co
EFF(P/N) 99,96 66.56

9 6 5 1 1.083217 2 0.3632C I
2 -0.046157 ? 0.223065
3 -O.C18290 , C.201075
4 -0.IIR6? 5 0.183238
6 -0.0069CR 4 0.631463

BIAS CORR 0.043383
VAR CCEFF 0.007224 0.21qe2

IC?



GAW/Mh TH/6e- I

TABL E I

COJEFFICIENTS FOR ESrIMATION CF

W.CATID~t. ANC SCALE PAFiMETERS OF A

WEIBULL PCPLLATICN FRflM L-flROER STATISTICS

(SAMPLE S I F.S 2 'TO 10)

SHAPE P6RAMETFR x 0.75

m L I LOCATIOlN I SCALE

EFFICIEN\CY 9'9.99 99.87

q 6 40 1 .083836 2 o.soq918

2 -0.046207? 0*286263

3 -00029615 0,183694

b -0.0oaqq4 0.632426

BIAS cop- 0 .0437qq
VAR cr O.CC7229 02S4

EFFICI'NCY 99.3 9qt

(: 6 3 1 .8?60521

BIS CP -0.027018 G .7oI?e6

VAR CCZFF O.CC723q C*301~2

EFFICIEN~CY 9 9 .7 qq91

q 6 2 1 1.058?41 0,7C2566
3 -0*058?41 0Cbeq

BIAS CPAR O.05%)?Cl
VAR CCEFF 0,007266 0.309,229

EFFICIEN~CY 99.41

9 b I .OCCoCO C.96e3e4

bI S CIPA. 0.C63600
VAR CCEFF 0.0074LI 0.3257?C

EF.iCIENCY 97.57917

9 5 1 I .0836C1 1 C.3617q8
2 -0.04,6179 2 C.309,49

3 -0.0183C9 O .26q7P5

4 -o.0oa7qO '4 0.243325

5 q.0,010322 I.C3S'.I6

BIAS CCRR 0.044685

VAR~ CCEFF 0.0C7227 0.35q014

EFFICIENCY Ioc.oo 100.CO
'55.*39

5 41 1.083R55 0 .43E721
2 -0.0'.61qg 002TC318

3 -0.024067 '6 .24?lez

10I



GAWiMATH/6e- 1

TAIPLE I

COEFFICIENTS FOlR ESTIMATION CF
LOCATION &NC SCALE PARAMETERS CF- A

WEIJULL PCPLLATICN FROP L-OROER STalISTICS
iSAM'PLE SIZES 2 70 101

SliAPE PARAMETER x0.75

K m L I LOCATInN I SCALE

5 -O.013584 1.041077
B I A5S CORR 0,044832
VA'k CCEFF 0.CC7?2q 0.35q568
EFFICIENCY 9909A 99.05

5 3 1 1904j52f6 0.616721
2 -0.058268 4 0.347210
4 -0.027014 I.C44044

DIAS CORP C.046945
VAk CEEff 0.,IC72)q 0.36C538
FFFICIH.Kc, 910 4 q9*504

4 5 21 1.050741 1 Co6570P2
3 -0.C5'4?41 1.142?518

IIAS CUAR 0. 0507C 1
WA CLEFF O.0C7?66 0.362725

9 5 1 1 1.OCOnCO L.41!60'1
filAS C('Rk 0.061600
VA.4 LU!-! 0.0fGT4C) 0*37C97C

(F!II~~v 91.6? 95.24

49 4 I 1.0"41144 1 C.4564e9
2 -0, U46?t6 2 0 3865i3

00 M,3 0.341623
4 -0.020031 4 1. 719648

nI A S C 1114 0,046732
VAR~ CLI !F 0.007234 0.449594

LUII /1 99.,3I 44.23

q 4 3 1 1,01'5?86 2 0.5549'q
2 -0005"~26q 0.3425it
4 -O.C2701') 4 1.7232C1

iiI A, CUjPP 040'.6Q.5
VAR CCLM- 0.007231 0.450475

tI I IICY 914 1 '. 9 e

4 1 1.050241 2 0.781256
3 -0. 0 98 ?4 1 .69c

10
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TALi t I

LuLATIuIh AN1 SCALF PARAMt1CN (F A
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GAW/MA TI/601

TABLE I

COEFFICIEN15 FOP ESTIMATION CF
LOCAIeJIh ANC SCALr- P'.mAMFTERS CF A

WEI IULL PLPL A I ICN 101 L-011LER S IA IIST ICS
I AMPlif SIZE% 2 If) 101

$1, A (L P AR1A I-K I' .i

h I I11~ 1(. SAL(

MrI~trt' I0.1941

100 0 orVJ)

m ~ ' j ( W ~ t11 1 ( ' I t P .
1 -0 U-C ~'e C'. 014i

VA t At tjC~A 444-01

I J I II 1 ~ qA;I '1
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W ( .(( 46 c11 I U . 4 r IC I
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;AW/MATti/62- 1

TABLE I

COEFFICIENTS FOR E.TIMATION CF
LUCATIO, ANC SCALE PARAMETERS OF A

WO !IULL P[PLLATICN FRCM L-ORCER STAI STICS
(SAM'PLE SI1[. 7 TO 10)

SHA't PARAMF1 7 ; o.T

L4 L I LOLAI flN I SCALE

I L J I I., 67 14 O 49C 164
L -O.C6 &6 7 O.,6 761
"0 -0,0 ?'l O% 0O0c

M I A. (104(. 0 :C Ir 7, 0 I I

VA l lIl r ('. A 7 , 1

I ,.L 70L4 I £ 9 T I I I
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GAW/MATH/6e- 1

TAHLE I

CUEFFICI-NTS FOR ESTIMATION CF
LOCATICth ANC $CAL. PARAMETERS CF A

WEIHULL PLI'LLATICr4 FROM t-ORDER STATISTICS
(SAPPL. 1F$ ? '0 10)

5tAl'i fARAM[T E1 4 0.75

I LOCATIFIN I SCAi E

Ic tl (if 9(00

I LI 6o1,O41') 09,UI491
I - . (| 4 11. Os II 4FI(

i ~~ -0;l & , 142 14/

4 -U(/ o I .;r, t 0,111,€1?
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LAW/MA TH/6e- 1

TABLE I

C.OEFFICIENTS FOR ESTIMATION OF
LUCATIOn ANC SCALE PARAMETERS CF A

kEII:ULL PCPLLATICN FROM L-ORCFR STAIISTICS
ISAPAPLE SIZES 2 V') 101

SHAiW PAHAMrTFA i 0.75

h M L I LOCATInt, I SCALE

I ,1.0C0CU 0.602212

VAI ,  CL HfI 0f C05,140 o. ?663)64
f I ICItPCY Q 7.107 n 9 9

IC 7 7 1 |.064?)? l .64I

2 -), 0,' t, ,2 0.f21647
4 -O. OlnlAl 1 o 19hill

6 -0.00C?ti? £ O. | t64*
1 -0,0('1111 of c.?1 64S -0.(601410 l Ct!I

ll h' Li tell UIL 16111
Wt,, CL ftL O. 00N44'#

/il I Ic I( h*, v, r u . ()(, I 0

.I t, i, 1 . 4il t. .', 1

LI Of0 c I I Nt o t ' II 1 1 N it 111, =.Ue.tnnh1 1 O. I'eIiIl

I ,, jjfI lhIL i G t 4 U
4. -0,Oni'II . 0".%0-Iflt

out 0011 1 4 i 0 1t tI s

Iri l/I LV V . . ' '.

Up~ (1110 VOIU%4.0'

t,1 IO 4 / 1 -0
r1. t Ou ,0,f.6 h .1

V A fI 4,Ai 4 1

I II iL ti I y, I 4 It

to 1 6 . r %t I I
: |U4. *oI iI Ii il(..ki!li

16 tij ONl ( o1 1
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GAW/MATH/6e-I

TAiL L I

COEFFICIENTS FOR ESTIMAIION CF

LOCATII% ANC SCALF PARAMETERS CF A
WLIBULL PCPLLATICN FROM [-ORCER STATISTICS

(ShMPLE SIZrS ? TO 10)

bH*PC PARAMFT[IR - 0. 'i

m L I LOCATIPFI I SCALE

4I AS CIRRR 0.036776
VAI4 CLE- O.C54 4 0.257116

7 S I I I. ',,i.7I1 ' O , I1?8C|~~~~~~ (, - !. 71 ,4 C

-O.o0,&kmf, 0. )W 70
t)I A'C- -01 0T 1'4 1 0. 72

VAH Cciii O.C0 . 1 I ! I
[II ICII'G, q,,, t.,

SI I . (1,O1cI 4 0661b 419
1 -0. -OhO I 1

, A. c( No (J. U4 I, 7I
VA CI II 0.O614 4 W 114

VA- L. I t o. r( ," .4 ~) Q. ?l 11

I I I LtLV 9 '. 41* u 0 1 I

IL 4. 4. 1 1,Un.%Y) I , On. lle

%, -0. Of ? . 1

-~0 itt 't 'cft

A, IO )loll u , u ,I,; '
*1O* CII u h uI 4

VA". ((tf u,(i-me.'f 07?411111
t 1 I IUfL .I f 0

L f-O,'A,'UI 0,11l %V

A. -0,,t/lI q lj {

I L , ~u " 41 41 , .11 r 10 4

It i A u n I. 1 i
VAN uuttit IOL'I' O, 'P7fe

VA L I I Clow ')?II 0 4 0 1  10
LI I I L I I K L. VI T#9I. 4f



1AWMA TH/6e- 1

TABLE I

COEFFICICNTS FOR ESTIMATION CF
LOCA T I(:K ANC SCALE PARAMETERS OF A

WEIIVJLL 3LPLLATICN FROM L-CR£ER STATISTICS
ISAMPLE SIZFS 2 TO 10)

S'APE PARAMETER a 0.75

S M L I LOCATION I SCALE

IC 6 1 1.005213 2 O.s2eiII
2 -0.0496Q1 4 0.301476
3 -0.02064f1 0,192029
6 -O.010'C9E 0.37732

131AS COPlR 0.0 761t
VAP c(.. I 0.O1('4s 0.99571
h1-I I CI[t NCY I)k ,,ilk q( 9 . !

I 1 1 Isq6714 Oo. 3Cu16
7 - U. 06 .oo 6 44 0.41ef a
I} -b O a0 012q 1 00,91 'illf

VA-4 (. 91C0540 09)0(50
It9 ICI ,,# 994 4

I f . 0 77 11#?1
it 1 0(O (I t l ,|

VAil LCI IC Cc14t4 G ,. t:I
II IL.I, Y 9 '1. 4(,I '

rl ' ( , fJOd. (. O| , I J'JCi

41 -U. 1U'*'fl

I I I,1, 1

U Iw I hl I , 11

, ,,(,(}4 tml o,i Ie'(

1 -0. 0 1,410, ot O.)4 1t4 - O, a £ 0 I#' t 1, 11 1 1 1

IIIl , 6 1111= % 1
VA#, C L I 1 00G .)4 r'4 (,IP 4

iI (. I 1 L 10(. I~ U, fj ar

Ill~~~4 ?fit) [ii ' .I

i -0.014i41, 0 ! 4117 i
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GAW/MATH/68-1

TAB~LE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCAIF PARAMETERS CF A

WEIBULL PCPLLATICN FRCP' L-nRCER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETEk a 0*75

N 4 1 L LUCATION I SCALE~

BIAS CORR 0.018683
VAN CLEFF O&CO5455 0.)59437

10 5 3 2 09WO043 O.3~~
7 -0*0665Mb ~ 4 0.365491

BIAS CORA0OC9
VAP4 CC~ff 09OOt46j O.IM6

IC~~ 6 2 6 .EO0
-0.06O' cl 1.422185

PIA$ rP 0.04 1471
VAR WCil Ue0C#4R4 0.)16111(9

I L 9 11 0rocco I I71cE
I1IA$ LI(RM (.C10(I5
VAN CMIP 0.)724)1

) -0.*046061. 0a40W6t~

VAN EC01r 0600146f)

IC 4 1 I, %,jlh't , 10"44
7 -0.C%?n54 clIN

WU.LtY 410.44 440

hIA$ U1104 0@041411



C, A W/M 6T1/68- I

T AOL[ I

LUEFICIENIS FO)R EBTI'ATION (GF
LOCAILN ANC SCAiF PARAMETERS CF A

wEI MILI- tflLLAr !c4 FPCII t-ORCER STillIST IrS
I ShPdPLE S ~IrS ? rC 101

SI'AP( PAPAmrTFR - 0,7%

L I LUCAT 111h SCALE

VA"i CL'-fU 0. fci4'4 0.41,1451
U IICIPIC - .5 v '

Ic 4 1 1 1 cf.,ic c do 215 15M

:' L L t I o.aU6 S5140

r" " F 10i'r 1 06!? 10

V,. Cf C 0 0 1 C
if I-.LC If 3. i ofcrI

lilY.~ Y 7Ar(iGql7

I~~ I S cc(

0.~C C; 4 1403

.0,14,"101 1 0199C 35

pI .. t)'' . 1.41 1

FI( I I h L 1oc 0oll I Duscc

F' (~'.I 9D. 0,147'.

VA" C I Ib 09 c ,(ci I

VI I I O)OC I L Y 4712

Vi 1 1 L FA~l



GAW/MATH/6e-1

TA13LE I

COEFFICIENTS FOR ESTIMATION (:F
LOCATI|N ANC SCALE PARAMETERS CF A

'.IBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPF PARAMETER a O.71

N m L I LOCATIOt, I SCALI

VAN c.CEF f-  0.003590 -. 83CZ33
EFFICICKCv 100.00 lOC.CO
EFF(P/N) 97,47,
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CiAW/MATH/6e-1

.,OEFFICIENYS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

~IEIRULL PCPtLLATICN FRCP' L-flRCEQ ST.5TISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMFTFR a 1.00

N M L I LOCATION I SCALE

2 2 2 1 1.OOCOCO 1 O.5OCOCO
2 -0. 2 015CCOCC

BIAS CrRA 0.5COCCC
',A,4 CUiF ,O2KC0CCC 0.5ococO

[1'IcItKCy loC.0m loc.co

EFI4U/I 10c.co loc.co

7 2 L .UCCCCL 0.66tbt?

VA4 CC-.FF C.?5crcc 0.555556

EFFICVINCY 100 .0 on ctC

L I .CCCocc I 2.OOCOCC
0~I A S L Q 0.5COmCO
VAi CLLFf 0.?7O(rCC 1.0OCOCC
C fF I C I CY oc .00 100.CO
ErI uN) 0c .00 'ic.co

3 3 1 1.CCCCCO I c .3 '3 1"
2 0. 2 0 .33 3 1)
1 -0. - 0331

(sIIA') C 0,
VA~j CUIFF 0. 1 1111 0 . 3 3!3 ?3

EFl ICIEKCV IOC.O0 Ioc.CO

3 3 2 1 1.CCoccc 2 0.,4 4 7 f8
1 -0. i 0. 34 2 1C I

JIIAS CFAR 0,313333
VA'4 CCUFF 0.111111 0.3 4 2 1C 5
f.IFIC'IL%CY 1oc .00974

3 3 1 1 1.00OCOC 0,~5445
H IAS COR~R 0.31M3
VAIo CCL.FF 0.111111 O040495
LflICI'KCY 100.00 R~2.31

3 21 1.0ccCOC I C.socccc

2 -0. 2 .cococo

B~IAS C('RQ 0. 3 3 Yk 3
VA., CCLFF 0.111111 O.5CCeCC
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GAW/MATH/6E-1

TAULE I

COEFI ICIE9YTS FOR ESTIMx' ION CF
LOCATION ANC SCALE PARAMEY'ERS CF A

WEIBULL PCPLULATICN FROl' L-CRCER STATISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER w 1.00

N M L I LoCATInN I SCALE

EFFI:IEKCY loc.ofl 100.co
EFF(I'/N) 1o0.(1061..L

3 2 11 1.C0000o 1.20CO'6
IsIJA S tR 0. 133133
VAR Ci-;iFF 0.111111 0 .52C or
EFHCi.;KCY 100.00 96.15

I 1.CCCOCC 1 3oCCCCCC
t I 4S C JRF 0. 333133
VA4 CCtFF 0..111111 1.O0ocoC
EFIICI.NCY Ioc.(jO 10C.Co
EFFIPV/N) 100.00 3303

44 4 1 1.0000CC 1 O.25C0C.
2 0. 2 0.25CCCC
*1 0. ? C.25COCO
4 -0. 0.?5COCO

DIAS COPA 0.250000
VAR CC-F ~ 0-06?500 O.?SCOCO
EFFICIEP'C" 100.00 100.CO

4 4 3 1 1.OCOOCO 2 C.343434
2 0. 2 0,252525
3 -0. 0.252525

BIAS CORR 0.2500CC
VA#4 CL-.FV O.C625C0 0.252525
E F FIC IIK C Y 100.00 990o

4 4 2 1 1. oconCo 3 0,413043
2 0. 4 0. 265 217

BIIAS C1RP 0.2500CC
VAk CC[FF 0.06750C 0.265211
EfuIChkNCY 100.00 94.26

'4 4 1 1 1.0000CC 4 0.48COCC
tIAS CrRR 0.?50000
VAR4 CLFF 0. 362r,00 o.32eoc0
EFFICIE~ry 100.0) 76.22
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SAW/M.5TH/6e- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATICI\ A!,C SCALE PARAMETERS CF A

WEIRULL PCPLLA)ICN FROP L-ORCER STATISTICS
(SAMPLE SIZES 2 70 10)

SHAPE DARAMETER -1.00

N M L. I LUCATIrN I SCALE

4 3 3 1 1.cCcoCC 1 0.333333
2 0. 2 0,333333
3 0.. 0 C.666 t 7

BIAS CfCPR 0. 25C0CC
VAk' CC FF G-.062500 0.333333
EFFICIENCY 100.00) 100.CO

E (/)100.00 75.CO

4 3 2 1 I.CCOOCO 0.4594E0
2 0. i 0,675676

BIAS CCPR 0.25COCO
VAR CCLFF 0.06?5CC 0.337838
EFF-ICIENCY 100.009A t?

4 3 1 1 .,;Ct2cc ? 0.923077
BIAS (PRR 0.?ECOCC
VAP CLLFF O.C,525CC 0.36Cq47
EFf ICIENCY 10cOr) 003

14 2 2 1 1.Occoco 0.5CCOCO
2 0. 2 1.clococc

fIIAS CU!RR 0.?2'0OCC
VA4 CC.,FF 0.0621;C0l C, .)OCO
EFFICUkNCY 100.00 loo co

1o0.0r) 5c .CO

4 2 L 1 1.00000c 2 1.7 14786
BIAS CCPR 0.2500CO
VAR CCEFF O.C625CO 0 5 1C 2C 4
EFFICI;'NCY 100 .On 98. CC

4 1 1 1 1. OCOOCO I 4.CCCCCO
BIAS CORR 0. 2 9CCCC
VAR CL'FF 0.0,29;CC 1.cccoco
EFFICIENCY 100.ofC loc.co

EFftIN10 c.00o 25.Co

5 5 1 1.000co I 0.2CCOCO
2 0. i .2orocc
3 -0. 3 0. 20 (0cc
4 0. 4 0.2(coco
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(.AW/MATH/6e-1

TABL E I

COEFFICIENTS FLP ESTIMATION CF
LOCATICK ANC SCALE PARAMETERS CE A

WEIBI'LL PCPLLATI4'N FRCM L-ORCER STATISTICS
(SlMPLE SIZES 2 TO 10)

SHAPE PkRAMETFR a 1.00

N M L I LOCATION I SCALE

5 -0. 0.?CCOCC
BIAS CCRR 0.2000CC
VAR CCEFF 0.C400CO C*2CCOCC
EFFIC[J'.CY 100.00 IocoCO
EFF(fP/N) 100.00 100.CO

5 5 4 1 1.CCCOCC 2 0.27q412
3 0. 2 .zccqec
4 -0. 4 0.20CqeC
5 .* 0.20CqeC

BIAS CCRR #C-COOO
VAR CCEFF 0.C4oochc 0.20C~eC
EFFICIEKCY 1oc.00 99.!l

5 5 3 1 I.CCCOCO 2 0.425125
2 0. 4 C.26t44e
3 -0. 0.204136

BIAS COR 0.2CCrCC
VAR CCEFF 0.0400CC 0.204136
EFFICILNC 100.00 97,q7

5 5 2 1 1.cco( CC 0.527997
4 0. 0.25t818

BIAS CCRR 0.2COCC
VAR CCc.-FF 0.0400C0 0.21415I
EFFICIENCY Ioc.0o( 9)45

5 5 1 1 1.CCCOCC 0.437156
BIAS CORR 0.2000CC
VAR CCFFF 0.040CCO C.28C729
EFFICIENCY 1OC.00 71.24

5 4 4 1 1.OCOCCO I 0.Z5COCC
2 0. 2 0.25(CCC
3 -0 0.25CCCO
4 -0. 4 0.50COCO

61AS CORR 0.2C0oco
VAR CCE1FF 0.040CCO C.2scocc
EFFICI=ENCY loo.L', l00.co
FFF(FP/N) 100.00 8c.co
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;AW/M A T/5e- 1

TABLE I

COEFFICIENTS FR ESTIMATION CF
LOCATION ANC SCALE PO.RAMETERS CF A

W:iSULL PCPLLATIC . FROM L-rPCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PLRAMETFR - 1.00

N M L I LOCATION I SCALE

5 4 3 1 1.00coCC i 0. 34q6;3
2 0. 3 0.251534
1 -0. 4 0.503067

BIAS CORR 0.2000C0
VAR CCEFF 0.0400C0 0.!51534

EFFICIENCY 100.00 99.39

4 1 1.OOCOCO 2 0.534168
4 0. 4 0.591915

B IAS L-)VR 0.2CO000
VAR LCVFF 0.0400CC 0.2564q?
EFFILIENCY 100.00 97.47

5 4 1 1.0CO0oo A C.779221
BIAS CrRR C.2COCCO
VAR CCEFF O.040OCC 0.2814 8
EFFICIENCY 100.00 .pi

3 1 1.OCCOCC I 0.3333 3
2 0. 2 0.333333
3 -0. ? I.CCCOCC

BIAS CORR 0.2COOCC
VAR CCEFF O.C4CCCC C.333333
EFFICIENCY 100.00 l00.CO
E F( /N 100.00 bC.CO

5 3 2 1 1.ccccc2 0.467213
2 -0. i I.ooe1q7

BIAS CORR C.2COOCC
VAP CCErF 0.C4C0CC 0.336066
EFFICIENCY 100.00 99.19

3 1 1 1.00Co C 3 1.2765-5
BIAS CORR 0. 2000CC
VAR CCEFF 0.0400CC 0.34e121
'ZFFICIECY 100.00 95.75

5 2 2 1 1.COcOCO I 0.5OCOCC
2 -0. 2 2.OCOCO

BIAS CORR 0.200000
VAR CCFF O.C400CC 0.50COCC
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GAW/MITH,'6e-I

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

StiAPE PARAMETER = 1.00

M L I LOCAIION I rCALZ

EFFICIENCY lOC.00 3OC.c"

EFF(P/N) 00.00

5 Z 1.0000CC 2.22.
BIAS CORR 0.20COCC
VAR CCEFF 0.04000C C.5061|).

EFFICIENCY lO.On 98.78

5 1 1.C0o000 5.OOCCCc
BIAS CCRR 0.2COOCO
VAR CCEFF O.040nC0 i.COCOCC
EFFICIENCY lOC.O l0C.O
EFF(M/N) 100.00 20.CO

6 6 6 1 i.OCCCCC 0o166667
2 0. 2 0.166667
3 0. ? 0.16E6?
4 0. 4 0.16t667

5 -0. 0.16666?
6 -0. f C.166667

BIAS CCRR 0,166667
VAk CCEFF 0.C27778 C,166667

EFFICIENCY 100000 l0.CO

EFF(P/N) 100.00 O0.CO

6 6 5 1 1.CCC('CO 0.235616
2 0. 1 0.167123

0 0. 4 C.167123
0. - 0.1671L23

5 -0. 6 0.167123
bIAS CORR 0.166667
VAk CCEFF 0.027778 0.167123
EFFICIENCY lOC.00 99.73

lb 6 4 1 1.0000CO 2 0.344881
2 0. 4 0.228817
3 0. 5 0.168248

4 -0. 0 0.16824B

BIAS CCRR 0,166667
VAR CCEFF 0C27778 0.168248

EFFICIENCY 100.00 9qC6
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GAW/MATH/6E-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANO SCALE PARAMETERS CF A

WEIBULL PCPU-LATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 70 10 ,

SHAPE PARAMETER - 1.00

M L I LOCATioN I SCALE

6 3 1 1.00COCC 2 0.415228
2 0. 0.223841
3 -0. 0.171173

BI 4S CORR 0. It6667
VAR CCEFF 0.027778 0.171173

EFFICHNCY IOC.00 9.37

6 1 1.0CCOCO 4 0.493892
2 .- 0. f 0.21t6!4

BIAS CORR 0.166667
VAk CCEFF 0.027778 0.18C545
EFFICIENCY 100.0n 92.31

6 1 1 .CCOOCO 0.68S655
0I AS CC)RR 0. 166667
VAR CCEFF 0.027774 0.233716
EFFICIENCY 1OC•O) 71.31 

S 5 1 ,00OC 1 0.2CCOCC
2 0. 2 0.2CCCCC
3 0. 3 0.20COCO
4 0. 4 0.2CCOCC
5 -0." 0.40COCC

BIAS CO]RR 0:166667

VAR CC-FF 0.027779 0.20COCO
EFFICIENCY O.00 lO0.CO
EFF(P/N) lOC.OC 83.33

5 4 1 1.0000Cc 0.282895

2 0. C C.20C650
3 0. 4 .20C658
4 -0. 5 0.401316

BIAS CCRR 0.166667
VAR CCEFF O.C27778 C.20C658

EFFICIENCY 100.00 99.67

6 5 3 1 1.OCCOCO 0.414644

2 0. 4 0.2751C3
3 -0. 0.404563

BIAS CCRR 0. 166667
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GAW/MATH/6e-I

rTALE I

CCEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETFRS CF A

WEIBULL PCPLLATICN FRCPO L,-nRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SIhPE PARAMETFR - 1.00

N m L I LOCATINK I SCALE

VAR CCEFF 0.027773 0.2C22el
EFFICIENCY 100.00 96oe7

6 5 2 1 1.00COC 3 0.5OC982
2 -0. 5 0.4765q4

BIAS COnR 0.166667
VAR CCEFF 0.027779 0.206524
EFFICIENCY 100.00 96. 4

6 5 1 1 I.CCCoCC 0.685655

BIAS CORR 0.166661

VAR CCEFF 0.027778 0.23!716

EFFICIFNCY 1OC.00 851!7

6 4 4 1 1.OCOCCO 1 0.25COCc
2 0. 2 0.25COCC
3 0. 3 0.25CCCC
4 -0. 4 0,75COCC

BIAS CCAR 0.166667
VAR CCEFF C.C27778 0.25C0CC
EFFICIENCY 100.00 100Co
EFF(M/N) 10C.0n 66.67

6 4 1 1 1.CCCOCC 2 0.353)10
2 0. 3 0.251029

3 -0. 4 0.7530e6
BIAS CCRR 0.166667

VAR CCEFF 0.027"76 0.251024
EFFICIENCY IOC.0O qg9,

6 4 2 1 i.CCCOCO 0.51q787
2 -0. 4 0.852012

BIAS CCRR 0.166667
VAR CCEFF 0,027778 0.253575
EFFICIENCY 100.00 98.Sq

6 4 1 1 1.0000C0 4 1.052632
BIAS CCRR 0.166667
VAR CCEFF 0.027778 0.267467
EFFICIENCY 100.00 93.47
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GAW/t, ATH/6e- I

TABLE I

COEFFICIENTS FOR ESTIMATT'I4 CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPULATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10

SHAPE PARAMETER - 1.00

N M L I LOCATION I SCALE

6 3 1 1.0COcoC 1 0.333333
2 0. 2 0.333333
3 -0. i 1.333333

BIAS CORR 0.1666#7
VAR CCEFF 0.02771A 0.333333
EFFICIENCY IOC.00 lOO.CO
EFF(M/N) 100.00 -50.Co

6 3 2 1 11. 00COC 0 .-472528

2 -0. i 1.34C6'9
BIAS C[]RR 0.166667
VAR CCEFF 0.02777q C.335165
EFFICIEICY 100.00) 99.45

6 3 1 1 1.0COOCo 3 1.621622
BIAS CORP O.166667
VAR CCEFF 0.02777A 0.342586
EFFICIENCY lOC.00 97.30

6 2 2 1 . 1.0rOOC 1 0.5OCOCC
2 -0. 2 2.50COCo

KIAS CORR 0..66667
VAR ,.CLFF 0.02777P 0.5OCOCC
EFFICJFNCY 0C .Or 000.CO
EF F ( K / N 100.0 33.33

6 2 1 1 i.OOOOCo z 2.727273
1IAS CORR 0.166667
VAR CCEFF 0.02777q 0.504132
EFFICIENCY IOC.co 99.18

1 1.OCCOCO 1 6.OOCOCC
BIAS CORR 0. 166661
VAR CCEFF 0.027776 1. OOCOCO
EFFICINCY 100.00 oc.CO
EFF iViN) 100.00 16.67

7 7 1 1 1.0000CO 1 0.142857
2 C. C.1428!7
3 0. 3 0.1428!7

0 0. A 0.142q57
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GAW/MA TH/601

TABLE I

CCEFF1CILNIS FOP' EST1tATION CF
LOICATION~ ANC SCALC pAst&METEPS rF A

WE1BULL PLILLATICN tRr'm I-O7IrFA STATISTICS
I',AMPLE SIMl 2 IC 101

SAipq FARAMFI[P - 1.00

P4 L I LOC ATI rlN S CALE

6 -0. 6.A8
T 0. 1 0.A7

VAN4 CcFrl 0.0?04ch 0
VVII'CY 10040
cfIi (Ip/N) 100000 loosto

7 6 1 1.0C00Cc C2O)c
2 0. 0 oi

-0. 0. 14 c 9
0. e l o.~loq@

7 Q . 1 0, 1430O~

VAR~ CLL1 oU/AACA .')9

UfIC~t~CY 10.0099iu

2 0.
1 0. 0.'J.

A' 0. 7 1

VAi4 C~tl ( ' f
LIIIULPLY 100.0f%

Of 00.t 0
0 0 0. 14b45

-06 ~ 7'P 0.117145

VAN CLMI O.C1OACM ,1441

7 7 )1 I..ooo0c'J 0.4041767
I U. C 0.1901
4 10 0 O. 14 pI I

fOIA' (CAJRUIbl
VAN C'.10.2Alf.'.~l
LU-IICIPCY 100.0f)

I1



r AW/ MATtl/ 6 E-1

TABLE I

i.CEFFICIENTS F0R ESTIMATION C~F

LOCATION AND SCALE PARAMETERS CF A
wEIOjULL PCPLLATICN FROM 1-CRCER STAT1STICS

1(6AMPLE SIZES 2 TO 10)

S~bPE P6PAMETER a 1.00

I. m L I LOCAT IOnt S' ALE

7 7 2 1 1.ocoCo 0.467528
5 0. 0 .18e 6 1

R 14S CO)RR 0. 142A57
VAC CLLFF 0.0204.C9 0.157le2

E F IC I EKC Y 100.0C 9c. e9

7 7 1 1 1.0CCOCC 0.6278C3
IiIAS CCPR 0, 142AGI7
VAK CCEFF 0.C2O4CP C.201u18

EFfICILKCY loV..00 70*82

? o 1.ccn'CCO 0.16t66

2 Is 2 0.166667
1 0. 0 0.16C66 7

4 0. C A C~6f6f 7
'5 -0. C. 166667

1 0. f 0.33?333
41 AS CORR Us 142A57
iA4 CCEFF 0.C2O4CA C.16t6L7

EfoICILKCY 100.00 loC.c.1

I (d/,)100.00 85.7 1

7 6 1 1.CCCCCC 2 Co237721

2 0. - .16 q
3 0. 4 C. 16t954

4 0. - 0,166954
'5 -0. 6 0.333988

1314 S C( RR 0. 142857
VA'4 CEFF 0.CZO4CH 0.1669q4~

(4IICIFNCY lOC.0

7 6 1 1.0000cl 2 0.34C935

2 0. CA Z3 3112
3 0. C.,,7677

5 -0. C. 0335 35
fildIs CCP'R Us 142457
VA' LCIFF O.OL-C4C8 0.167671
EF I1:1iNCY 100.00 9.f

7 b 1 1.000(00 0.4Crv52S



GAW/MATH/6e- 1

IABLE I

COEFFICIENI!i FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-CRCEP STATISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PhRAMETER - 1.00

N M L I LOCATION I SCALE

3 0. t 0,23C354

4 -0. t 0.338757

BIAS CORR 0.142857
VAR CCEFF 0.0204C8 O, 6q378
EFF IC IENCY lOc. 00 q8,40

7 2 1 1.OCOOCO 4 0.475 144 !
5 O, 0.401t~23q

BIAS CORR 0.142R57

VAR CCEFF 0.0204C8 0,17381C

EFFICIENCY 100.00 95.Pb

7 6 1 .OCOOCO O.6278C3

BIAS CCRR 0.142R57

VAR CCEFF 0.0204CR 0.20110

EFFICIENCY 100.00 82.62

7 1 1.OCOOCO I 0.20COCC

2 0. 2 0.0occcc
3 0. 2 0.2OCO

4 0. 4 0.20COCC
5 -0. t O.eococC

,1IAS CORP 0.142A57 0 C

VAR CCEFF 0.0204CA 0,0COCO

EFFICIE&CY 100.00 00.C()

EFF(P/Nj 10C.00 11~

7 5 41 1.OCOCC 2 0.285317

2 0. i 0.20C472

3 0. 4 0.20C472

5 -0. 0.601415

BIAS CORR 0. 142857

VAR CCEFF 0.02040A C.2CC472

EFFICIEChY 100.00 q9.76

5 3 1 1.OCCCoo 2 0.40q619

3 0. 4 0.28C074

4 -0. 0.604370

BIAS CORR 0.142857
VAR CCEFF 0.0204&C 0,2014l7 - "

EFFICIENCY 100.00 99.2B
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TABLE I

C(EFFICI&NTS FOR ESTIMATION CF
LOCATION ANC SCALE P6RAMETERS GF A

WEIBULL PCPlLATICN FROM L-ORDER STATISTICS
(VAMPLE SIZES 2 TO 10)

SHAPE PhRAMETER = 1.00

N m L I LOCATION SCALE

7 5 2 1 1.GO00CO 3 0.493039
5 0. 0.t85163

BIAS CORR 0 ' ' ,q c 7
VAk CCEFF 0.0204C8 C.203917
EFFICIENCY 100.00 98.C8

7 5 1 1 I.CCCOCC 0.915033
BIAS CORR 0.142857
VAR CCEFF 0.0204C8 0.21qlq9
EFFICIENCY 100.00 91.24

4 4 1 1.OCOOCO 1 0.25C0C0
2 0. 2 C.25COC0
3 0. 3 0.25COCC
4 -0. 4 1.OOCOCO

BIAS CCRR 0.142P57
VAR CCEFF 0.C204C9 0.25COCC
EFFICiFKCY 100.00 O00.CO
EFF{C /N) lOC.O0 57.14

7 4 1 1.OCCCCO i 0.356932
3 0. i 0.25C737

4 -0. 4 1.O029 O
BIAS CC)PR .I:428 7
VAR CCEFF 0.0204CA 0.25C737
EFF!CIEKCY 100.00 99.71

4 2 1 1.CCOOCO 2 0.512958
2 0. 4 1.107572

BIAS CORR 0.142857
VAR CCEFF 0.0204C8 0.2522ec

EFFICIENCY 100.00 99.10

7 4 1 1.OCOOCC 4 1.316614
BIAS CCRR 0.142R57
VA4 CCEFF 0.0204C8 0.261210
EFFICIENCY 100.00 95.71

7 3 3 1 1.CCOOCO 1 0.333333
2 0. 2 0.333333
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TABLE I

COEFFICIENTS FOP ESTIMATION CF

LOCATION ANC SCALE PARAMFTERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STA7ISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER 1 1.00

N M L I LOCATION I SCAL=-

3 -0. 2 1.66.66t7
RIA, CrpR 0.142P57

VAR CCEFF 0.C204CP 0.333333

EFFICIENCY 100.00 100.CO

F FF ( /N) 100.00 42.86

7 3 2 1 1.CCCOCO 2 0.476378

2 0. 3 1.673228

BIAS CCRR 0.142R57
VAR CCEFF 0.C2C4C9 C.334646
EFFICIENCY 100.00 99.61

7 3 1 1 1.CCCOCO ? 1.9E2617

BIAS CCPR 0. 142P57

VAfR CCEFF 0.0204CS C.33S6e0

EFFICIENCY 10C.0 98.13

7 2 2 1 1.000000 1 0.50CCCC

2 0. 2 3.COCOCC

BIAS CORR 0. 142957

VAR CCEFF O.C?04C8 C.50COCC
EFFICIENCY 100.00 lO0.Co
EFF ( V/N) 100.00 28. ' ?

2 1 1 1.0000co 3.23C769

BIAS CCRR 0. 14295
VAR CCEFF 0.0204C9 0.50215'9

EFFICIENCY IOC.00 99.41

7 1 1 1 1.0C0CC I 7.OOCOCC
BIAS CORR 0. 142-57
VAR CCEFF 0.0204CR 1.oCOCC

EFFICIEC', 100.00 IOC.Co

EFF(w/N) 10C.00 14.2'1

8 8 1 1.0 00C0 II C.1250C0

2 0. 2 C.1250CC
3 -0. 3 0.125CCC

4 0. 4 0.1250CC
5 -0. 5 0.1250C0

6 -0. f 0.12-0CC

1 36
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIIN ANC SCALE PARAMETERS CF A

wEIIBULL PCPLLATICN FRCM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PaRAMETEP = 1.00

m I LOCATION I SCALE

7 0. 7 0.125o0CC
8 0. e 0.12SOCC

BIAS CORR 0.1250CO
VAR CC1FF 0.015625 0. 1250C0
EFFICIEN CY lOC.00 TOO.Cc
EPPI.I/N) 100.00lo~c

S 7 1 1.COnOCC , 0.17S4C2

2 0. 3 0.125138
3 -0. 4 0.125138
4 0. C 0.125138
5 -0. f 0.125138
6 -0. 7 0.1251?8
7 0. p 0.12 138

BIAS CCRR 0. 1250CC
VA.R CCEFF 0.C15625 0.125130
EFFICIENCY 100.00 99.eq

8. 1.CCOCO 2 0.253775
2 0. 4 0.1t6787
3 -0. 5 0.125 3q6
4 0. f 0.12!3 qt

5 -0. 1 C.12 5 1q6
6 0.f 0.125 396

BIAS CC'RR 0.1250CC
VAQ CC:FF 0.C15625 0.125396
EFFICIEN\CY loc.00 99.61

9 5 1 l.COO)CO 2 0.255054
2 0. 4 0.25e336
1 -0. t 0.171398
4 0. " 0.12 t028
5 -0. 8 0.12#:028

BIAS CORR 0. 1250CC
VAR CCEFF 0.01562r 0.126028
EFrICI;_NCY 100.00 99.1a

8 1 1.COCOo 0.307994
2 0. 5 0.2650317
3 -0. 7 0.16t424
4 0. P C. 1272 E5
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TABLE I

CLIEFFICIENIS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM -ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

ShAPE PARAMF.TER = 1.00

N L I LOCATInN I SCALE

BIAS CCPR 0. 1250CC

VAR CCEFF O.C15625 O.L2 265

EFFICIENCY 100.00 '8.22

8 3 1 1.000oo 4 0.464763
2 0. 1 C.2016C8
3 0. C .13C718

BIAS CORR 0. 1250CC

VAk CCEFF 0.015625 0.1C738

EFFICI ENCY 1O0.00 qs.tl

8 2 1 1.COCOCO 0.553625
2 0. 8 0.187760

BIAS CCOR 0.1250CC
VAR CCEFF 0.CI5625 0.13£ £8
EFFICIENCY 100.00 89.6?

8 1 1.0CO0CC 7 0.582121

BIAS CORR 0.125000
VAR CCLFF 0.C15625 0.178725
EFFICIENCY 100.00 69.94

7 7 1 1.0000CC I 0.14257
2 0. 2 0.142857
3 -0. ? 0.142857
4 0. 4 0.142857
s -0. 5 0.142857
6 -0. f 0.142857
7 0. 1 0.285714

BIAS CORR 0.1250CC

VAR CLEFF 0.015625 0.142851

EFFICIENCY 100.00 O0.CO
EFF(M/N) 100.00 87.50

8 7 6 1 1.0coOCO 2 C.2050f3
2 0. ? 0.143038
3 -0. 4 0.143038
4 0. 5 0.143338
5 -0. f 0.143038
6 0. 1 0.286076

SIAS CORR 0. 1250C0

138



AW/M ATH/68-1

TABLE I

CCEFFICIENTS FOR ESTIMATION CF

LOCATICK ANC SCALE P4RAMETERS CF A

WEIRULL PCPLLATICN FROM L-ORCER STATISTICS
(SaMPLE SIZES 2 TC 10)

SHAPE PARAMETER = 1.00

M L I LOC1TION I SCALE

VAR CCEFF 0.015625 0.143038

EFFICIENCY IOC.OO 99.87

8 7 5 1 1.CCCO0 0.2qCl6

2 0. 4 0.202134

3 -0. 0.141374

4 0. 4 0.143374
5 -0. 1 0.286748

BIAS CORR 0.1250CC

VAR CCEFF 0.C15625 C.143374

EFFICiL.\CY 100.00 99,64

7 4 1 1.0CCOCC 2 0.291R33

2 0. 4 0.2955pq

3 -0. 6 0.196114

4 0. 7 0.2804C2

HAS CCRR 0.1250CC
VAR CCEFF 0.C15625 0.1442CI

EFFICIENCY 100.00 99.C7

1 1.CCCOCO 2 0.3527q2

2 0. - 0.303&85

3 0. 1 C.32l16

BIAS CCGR 0.1250CO
VAk CCEFF 0.015625 0.145824
EFFICIENCY 100.00 q7;7

a 7 2 1 i.cOCOCc 4 0.534664

2 0. 1 0.384632

BIAS CORR 0.1i50Co
VAR CCFFF O.C15625 C.15C4Cl
EFFICIENCY 100.00 q4.98

8 7 1 1 I.CcoCO 1 0.582121

BIAS CnRR 0.1250CC

VAR CCEFF 0.015625 0.17e725

EVFICIENCY 100.00 79.93

6 6 1 I.CCOOcO 1 0.16666'
2 0. 2 0.166667

3 -0. 3 0.16f67
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS (F A

WE1eULL .ICPLLATICN FRCM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETFR z 1.00

N L I LOCATInN I SCALE

4 . 4 0.16666?
5 -C. C,16t667
6 0. 4 0.50COCc

BIAS CORR 0.1250C0
VAR CCEFF O.015625 0.1666 7
FFFICIENCY OC.00 lOC.Co
EFF(V/N) ]OC.O 75.C0

8 6 5 1 i.CCCOCO 2 0.239291
2 0. ? 0.166913
3 -0. 4 O,.66913

0. K 0.166913
-0. 6 0.5CC73q

BIAS CORR 0.125000
VAR CC7FF 0.015625 0.166913
EFFICIENCY 100.00 99.P5

6 4 1 l.COCOCO 2 0.338124
2 0. 4 0.2359E5
3 -0. C .167 1
4 0. 6 0.502112

PIAS CCQR 0.1250cO
VAR CCEFF 0.C15625 C,167371
EFFICI=NCY lOC.00 99.58

6 3 1 1.0000CO 2 0.3410CI
2 0. 4 0.3453S5
3 0. t 0e566156

BIAS CORR 0.1250C0
VAR CCEFF 0.015625 0.16e4q9
EFFk'IEKCY lOC.CO 98.91

6 2 1 1.OCOCCO 4 0.471414
2 0. 6 0.575CC

bIAS CORR 0.12500C
VAR CCEFF 0.015625 0.1712eC
EFFICIENCY 100.00 97.11

6 1 1 1.000OCO e 0.021114
BIAS CORR C.1250CC
VAR CCEFF 0.C15629 0.187046
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TABLE I

CUEFFICIENTS FOR ESTIMATION CF
LOCATIOK ANC SCALE PARAMETERS CF A

WE I ULL PCPLLAT IEN FRCP L-CRCER STATI1ST ICS
(SAMPLE SIZES 2 TO 10)

SH'APE PARAMETER v1.00

N M L I LOCATIflN I SCALE

EFFICILNCY 100.0r, 8Q.1O

8 5 3 1 1.0000rcc I 0.20CO
2 0. 2 O.2CCOCC

3 -'0. i 0.2CCCCC
o . 4 0.2OCOCC

5 -0. o.6ccocc
BIAS CORR 0.1250CC
VAk CCEFF C.C15625 0.20CCC
EFFICIENCY 10C.00 100.CO
cFF(I"/%) Ioc.O0 62.50)

8 5 4. 1 .CCCCCO 2 0.287234
2 0. 3 C.2CC355
3 -0. A .2CC3 !
4 0. 0.801418

BIAS CORPR 0.1250C0
VAR CCEFF 0.015625 C.2CC355
EFFICIFNCY 10C.00l9OE

5 t1 1.Ocoocc 0.4.06912
2 0. 4 0.28?38
3 0. C.eo4059

BIAS CORR 0. 12 50C C
VAR CCPFF 0.C15&?9 C,201015
EFF~ICIENCY 100.00995

b 5 2 1 1.0000CC 3 .4qC2e2
2 0. 0.8857CC

BIAS CCRR 0.1250CCC
VAR CCEFF 0.015625 0.2026!4
EFFICIENCY 100.00 98,69

5 5 1 1 .COO(OOO 1.13C552
8IAS CORR 0. 12 5nC C
VAR~ CCEFF 0.015625 0.21257C
EFFICIENCY l0C.00 94.C9

4 4 1 1.000000 I O.25C0C0
2 0. 2 0. 25 C0 k'C
3 -0. ? 0.25C0C0
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TA91LE I

COEFFICIENTS FOR ESTIMATION CF
LOCATICK ANC SCALE PARAMETERS CF A

WEIBULL PCPLLAT!CN FRCP L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMWTER - 1.00

m L I LOCATIlN I SCALE

4 0. 4 1.25CCCC
PIAS CORR 0 .25000
VAR CCEFF C 0|5,25 0.25COCC
EFFICIENCY 100.00 lOC.Co
ZFF(M/N 100.00 50.Co

4 1 1.00orco O.3592C2
2 0. 3 0.25C554
3 0. 1 1.252772

BIAS CURR 0.12500C
VAt CCEFF O.C15625 C.25C554
EFFICIENCY IoC.C0 99.7A

4 2 1 I.COccO 2 0.5cqll
2 0. 4 1.361048

BIAS CORR 0.125000
VAR CCEFF O.C15625 0.2515e8
EFFICIENCY lOC.00 99.37

8 4 1 1 1.ocooc o 1.575985
BIAS CCPR 0.125OCC
VAR CCEFF O. C15625 0.257p3e

EFFICIENCY 100.00 96.S6

3 3 1 1.ocCOOc 1 0.333333
2 0. 2 0.333333
3 0. - 2.Co00CC

BIAS CCAR 0.1250CC
VAr CCEFF 0.C15625 0.333333

EFFICIENCY 100.00 1O0.Co
EFF(/N) 100.00 37.50

3 2 1 I.CCCOCC 2 0.47929C
2 0. 3 2.005117

BIAS CCRR 0.1250CC
VAR CCEFF O.C15625 0.334320
EFICIEKCf 100.0c0 99.71

3 1 1 1.00COC0 2.30137C
BIAS CCRR 0.1250O0
VAk CCEFF 0.015625 0.337962
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LCCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCW L-CRCER STAYISTICS

(SAMPLE SIZES 2 7C 10)

SHAPE PARAMETeR a 1.00

N M L I LOCATInN I SCALE

EFFICIENCY 100,00 98.63

2 2 1 I.CCOOC0 1 0.5OCoCC
2 0. 2 3.5CCCCC

BIAS CURR 0. 12r)CC
VAk CCEFF 0.01962r 0.50COCC
EFFICIENCY lOC.00 10,CCC
EFF1M/0) 10.00 25.C0

2 1 1 1.0CCOCo 2 3.73133
BIA. CCRR 0.1250CC
VAk CCEFF 0.015625 0.502222
EFFICIEACY !00.00 99.56

1 1 I.CCCOoC I .0CCCCC
BIAS CCjRR 0.12?CCC
VAR CCEFF 001562 1.OOcOCC
EFFICIENCY 100C0 O0,.CO
EFF(V/N) 10O.0n 12.50

1 1 1.CCOOCO I C.L1111
2 0. 2 0.111111
3 -0. 0. L11111
4 -0. 4 C. IIIII
5 0. C.111111
6 -C. 6 C.IIIIII
7 C). 7 G l l
S -0. F 0.111111

9 0. c 0.111111
HIAS COPR G. 111111
VAR CCEFF 0.01234 0.111111

FFFICIENCY lOC.0O IOC.Co
EFF(/N) 100.0 10I0.CO

9 9 8 1 1.uC0oCo 2 0.16C276
3 u. 2 0.111lq6

4 -0. 4 0.111 q6
5 0. G.1111q6
6 0. f 0.111156
7 -0. 7 0.1111q6
8 0. e 0.11116
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TAM tE I

(.OEFFICIENIS (rR ESYIMATIfnP cr
LoCAIION' ANC SCALE PAAfkMSTFRS UF 4

WEIbULLL PLPLLATICN FRO" L-CRCFR %Tfi7I51CS
l'4OPLE SIZES k Tr 10)

ShhPVE PAPAMFIllj a L.GO

m L I LOCATION ~ I SCALE

b I A LCP-0.111

V~k CCrFf 0.012146 C.1f11c;6

[V ICIL'(Y Mean qcri

9 9 7 1 1.0occcc 2 Oo2246?1
A C C. I 1P~.cf

0. f C o I1 1 4

7 - (. 7 C. I 1 44?

Q -00 4
IIA' 0,I~ .111111

VA'W CL' fI G.C1146 (.1 '2

111 1 1 c yCOC ov4o

-0. 1 f,111h'

10IAS CIPli 0,11111 1

1 1.Occccc 0, 2 1102
I U. O.?1 c 1C
4 *(d 7 15I26CC

VA.' CLW O).CI?'6 Co11/?L6
El I M l NLY In c or) 9106cl

1~0 ? 71 124C

0 -.

VA-' LLL11 O.CM46 OW41ol
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TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FRCW L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER a 1.00

N M L I LOCATION I SCALE

EFFCIEICY 100.00 97.90

S ".CCCOCO 3 0.407551

2 0. 1 0,287479
4 -0, C ,39PC

BIAS CORR .1lllll
VAR CCEFF .C12346 C.116525

EFFICIFtCY 10e,.O) 95.-5

2 1 1.COOOCO O.527062
2 -0 0,1679qC

BIAS CCRA 0.111l1l1

VAR4 CCEFF O.C12146 C-12472C
EFFICIENCY 100.00 R9.C9

S9 I.COCccc 0.546756
UIAS CORR 0.111111

VAR CCEFF O.C?1?46 C.1613fC
EFF ICKN7CY 10c.Co 68.P6

1 1.0OCOCC 1 C.12,OC0
2 0. 2 0.12tOC0
3 -0. o ,125CCC
4 -0. 4 0.125CCO
5 0. o.12tOCC
6 -0, 0 ,12-OCC
7 0. 7 0 -1 , C C
8 -0. F 0.25CCC.,

BIAS CCRR 0.111111
VAk CCEFF O.Ct2146 0.)2-0CC

EFFICIENCY 100.00 100.C(,
E FF p 10eI) lOt,.on , q

7 1 1. COCOrCr e  2 0. I8C 32e
3 0. - 0. 121 1C8
4 -0. O. 12 .1Ce
5 0. .0,12.1C8
6 0. 0 .12 IC8
7 -0. 7 O. 121 t8
8 0. 0 25C2 1

plAS CCAR 0.111111

145
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TABLEI

CUEFFICIENTS FOR cESTIMAHION 1,F

LQCATi0N ANC SCALE PAFIAMETERS (-F A

iEItULL P(PLLATICN FRCO L-ORCER 
STATISTICS

(SbP'PLE SIMtS 2 TO 101

SHAPE PORAMETER - 1.00

m L I LOC 6T ION I SC ALE

VAR CC FF O.C121A6 q.1c

EFFIC1;:NCY 100.00 oq

q 81 1.0cccclc 2 0.252e~l

2 0. A C ,17 E 357

3 -0. V. C159

'4 0. 0 C. 12 q 2

7 0. 7 0. 2 52q 2

SIAS CORIA 0. 111111
VAFk CC-iFF 0.012146 C. 12%2

EFI-ICI KCY 10C.Go y1

8 51 1.OCCOcO 2 C.25?5qt

1 0. 4 C2!1

'4 -0l. E 0.174721

5 Cie7 CA. 676

b -O F). C.251353

BIAS CCRR 0.1111110.27
VA4 OCFF O.Cl;?3 46 0.q24bt

EFFICIEN'CY 10c .cr)(q.i

I j~ccrcc ? 0.3CE3CI

3 -0. 02q7

5 0. 7 C .I II Ap

t) -0. E 0.252714

614S CCPR 0.111111 cO.t3e7

VAk CU~FF O.C12146 91;
EFFICIENCY 10c.cr)

8 3 1 0.OCC o3q6 l

2 0. C3 1 C 7 4

B4 -0. op 0. 25455

VAR CCEFF 0.123'4E .1e

EFPICIECY 100.00 9.

8 2 1 .CCO- 0.511036
2 -0. f C. 33F41 Y

bI AS CCAR 0.111111
VdA' CCZ-FF 0.012346 0.132330
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GAW/MATi/6@- 1

TABLE I

COEFFICIENTS FOR ESTIMATION LF
LUCATION AN[ SCALE PARAMETERS CF A

WEICULL PCPLLATICN FRC0 L-nRDER STATISTICS
(SAMPLE SIZES 2 Tn 101

SHAPE P6RAMFTER - 1.00

M L I LOCATInN I SCALE

EFF-ICIENCY 10C.00 94.46

1 1.0Cccco F 0.546756
BIAS CORR 0.111111
V K CC:FF 0.013246 0.16136C
EFFICIENCY 1O0.00 77.47

7 7 1 1.CCCCCc | O.142857
2 0. 2 0.1428c7
3 -0. ? 0. 1428'7
4 -0. 4 0. 1428-?
5 0. - 0.142Rg?
6 -0. I 0,1428!7
7 -0. 1 C. 42E571

FIIAS COOP 0.111111

VAK CCEFF 0.012346 0.1428 7

EFFICIEICY 100.00 IOC.CO
EF (MN) lOC .on 77. " 3

7 0 1 I.oCC 0.206114

3 0. 0.1429qe
4 -0. 4 C.1429;8
5 0. 0.142198

6 0. 6 0. 1429q8
7 -0. 7 0.42e9S4

RI&S CORR 0.111111I

VAR CCEFF 0.012146 0.1429G8

EFFICIEFECY 100.00 99.1;

7 5 1 1.0cOCCC 2 0.28q0?5
3 0. 4 0.2C3_C5

4 -0. 0. 143239
5 0. k C. 1412?9
6 -0. 7 0.429717

BIAS CORR 0.111111
VAk CCEFF C.C12346 0.143239

EFFICIENCY l00•00 99.73

7 4 1 1.OCOOCO c.29C04e
3 -0. 4 0.2922t7
5 0. f C.19 9'65
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GAW/MATH/6861

TABLE I

CCEFFICIENIS FOR ESTIMATION CF

LOCATICN ANC SCALE PARAMETERS CF A

WEIHULL PCPLLATICN FRO m L-ORCER STATISTICS

fSAPPLE SIZES 2 TO 10)

SHAPE PARAMET R x 1.00

M L I LOCATIOfN I SCAL E

6 -0. 7 0.431224

BIAS CCPR 0.111111

VAR CCEFF o.C123" C.143741

EFFICIENCY 10C.00 9938

7 1 1.OCCCCC 2 0.35C614

2 0. 0 1"2qf5 4

4 -0. 7 0.486091

PI S CCRR 0.111111

VA, CCFF O.C12"46 C.14672

EFFICIENCY OC.0 98.75

7 1 1.OCCCCC 4 0.51572,

2 -0. 1 C.54C723

BIAS CrPR 0.111111

VAR CCLFF 0.012346 0.147453

EFFICIENCY lOC.o0 96.Fi

7 I.COCcOO 7 0.752463

BIAS CCRR 0.111111

VAK CCEFF 0.C12346 C.1b4C67

EFFICIENCY 100.00 81.C7

6 6 1 1.0COCCC I . 16 t6f

2 0. 0.16E667

3 -0. c.166667
4 -0. 4 C.16(tAE7

5 C. - 0.16E667

~~I ~ 6 CC-0..666
t614S CCRR 0. 111111

VA' CCEFF 0.C12346 C.166667

EFFICIENCY 1OC.CO li0C.CO

EFF(PW/N) lOC.00 66.67

9 6 5 1 t.0C0CC 2 C.24C5C6

3 0. - 0.166A8

4 -0. 4 C .16 68 %

5 0. t C .16 68 .

6 -0. 6 C.667434

BIAS CORR 0. I111l

VAk CCEFF 0 q121'6 C.16E685
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UAWIMATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEItULL PCPLLATICN FROM L-ORCER STATISTICS

(SAwrLE SIZES 2 Tn 10)

SHAPE PARAMET:R u 1.00

N m L I LOCAT IN I SCALE

EFFICIENCY 100.00 99.,9

6 4 1 1.CCCrCC 2 0.337358

3 -0. A C.2- 7995

5 0. .16'f P7
6 -0. 0.66E--"7

BIAS CORR 0.111111
VAR CCEFF 0.012146 0.1671e7

EFFICIENCY 100.00 991 9

6 3 1 l.CCOcc00 0.33e739
2 0.4 C.341330

4 -0. f C.369 5
BIAS CORR 0.111111

VAR CCEFF 0.012146 0.167071

EFFICIENCY 100.00 9q,29

6 2 1 i.CCOCo 3 0.526511
2 -0. 0.803978

BIAS C(RR 0.111111
VAR CCEFF 0.C12346 0.161;9134

EFFICIENCY 100.00 98.13

9 6 1 1 I.CCCCCC t .OC43e4
BIAS CORR 0.111111
VAR CCEFF 0.012346 0.18C227

EFFICIENCY lOC.00 92.48

9 5 1 I.OCCOC 1 0.2CCOCo
2 0. 2 O.klCOCC
3 -0. 3 C.2 -COCC
4 -0. 4 0.20COCo
5 0. 5 i.OOCOCC

BIAS CORR 0.111111
VAR CCEFF 0.C 12346 0.20COCC

EFFICIENCY 100.00 lOC.CO
FFF(w/N) 100. 00 55.5.

4 5 1 1.000CC 2 0.28e67I

3 0. 3 0.20C276
4 -0. 4 0.20C276
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GAW/MATH/6e- I

TABLE

rOEFFICILNYS FOP FST!MaT ION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRfOM L-CRCER STATISTICS
(SAMPLE SIZES 2 Tfl 10)

SHAPE PARhMETER - 1.00

N M L I LOCATIN~ SCALE

5 0. 1 .CO 1 p I
tA1AS CORR 0.111111
VAR C2tFF 0*0121-46 0.20CZ76
EFFICIENCY 10C.otl 99.e6

9 5 3 1 1.CCCOCC Cs4050@2
2 0. '4 0.285772
4 -0. l.C34

BIAS CORR 0.111111
VAR CCrEFF O.CI2146 0.2CC749
EFFICIENCY lQc.co9961

5 2 1 ).Cccccc 0 .4 8 3 F1
2 -0. I.C92'412

BIAS Cf'-RR 0.111111
VAR~ CCEFF C.C12144, C.2019i1
EFFICIC.NCY 1oc cil94C

9 5 1 1 1.CCCo-Co 1.341139~

VAk CCEFF O.C12146 C.2C8926
EFFICIENCY 100.00 53

.4 4 4 1 1.CCCOCO1 0.25COCC
2 0. 2 C.25COCC

3 -0. - 0.25COec
4 0c. ' 1.50CZcc

BIAS CORR .111
VAR CCEFF 0,012146 0.25COCC
EFFICIENCY I.OC.00 IoC.Co
EFF(M/N) 100.00 44,44

9 4 3 1 1.OccoC 2 0,36C4E7
2 0. C C. 25CA 2
'4 -0. '4 1.5025Ahl

BI4S CORR 0.113.111
VAR CCEFF O.C12346 C.25C432
EFFICIZENCY 100.00 99.P3

14 4 2 1 1.0CCOCC 2 C.506821
2 -0. 4 1-6134C9

1.1



5AW/MATH/6e -1

TABLE I

COEFFICIENTS FOR ESTIMATION C F
LOCATION ANC SCALE PARAMETERS CF A

IEIMULL PCPLLATICN FRCW L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETFR a 1.00

N M I LOCATIPN I SCALE

BIAS CCPR 0. llll
VAR CC!FF 0O,12346 0,251172
EFFICI .KCY 100 on 9.53

I I.CCCoCC 4 I.F32727
(14S CURR 0.111111
VAR CCEFF 0.012346 C.25BC2
FFFICI NCY IOC.0C 97.73

3 1 1 1.O0(c'Co 1 0.33?333
2 0. 2 0.333333
3 -0. 3 2. 333 3.3

BIAS CFrRR 0.111111
VAR CCFF 0.0121 4t C.333113
EFFICIENCY 100.00 I0C.C0
EFF (M/N) 100.00 33.33

3 1 1.0CCOCC 2 0.4815f7
2 -0. 2.33e71C

BIAS CrRR 0.111111

VAR CCEFF 0,0 12146 C.334 1CI
EFFICIENCY 1OC.O 99.77

9 3 1 1 i.CCCOCC 3 2.63P7A3
3 . s CURR O.111111

VA CCEFF 0.C12346 0.33tH6C
EFFIC17KCY 100.00 98.95

2 2 1 1.OCCoCO 1 0.5COCCC

2 -0. 4.cCCOCC
BIAS CORR 0.11111!
VAR CCEFF 0.012346 0.5OCOCC
EFFIC17KCY 1OC.CO 100,CC
EFF(M/) 100.00 22.22

2 1 1 .OCCOCO i 4.2352S4
BIAS COAR 0.111111
VA , CC.FF 0.012 4 C50173C
EFFICI EKCY 100.00 99.(6

1 1.C00Co I q.CoCOCC
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GAW/M ATHt/6e- I

TAfRLE I

CQEFFICI NIS F9JR ESTIMATION C'F
LOCATION~ ANC SCALE PARAMETERS CF A

WE16~ULL PCPLLATICN FRCM t..CRCER STATISTICS
0,AMPLE SIZES 2 TC 10)

S-HPE PARAMETER a 1.(0

N M L I LOCATInh? I SCAL=-

BIAS CORR 0.111111
VAR CCIFFF O,ClItF4 1.CoC0C
EFFICIEN'CY Ioc.C,0 100.CO
CFF(M'/N) loc.0o 11.11

iC 10 10 1 i.o0COC 1 o.1ococc
2 0. 2 0 .1c cC C
3 0. i 0.10c('c C

0. .C10 C c C
0. c .1c cC

7 -0. 7 C.1CCOCC
8 C0. A 0.lOCOCC
9 -0. 0. ICcccc

-0. 0Ic 0 .X1C 0c
3IA CCAR 0.1000Co
VA4( CCEFF 0.010C O.Ic0 0c C cCC
EFFICIEN\CY ircC.ro lot..c0
EFFCM/N) 10C.00 1OC.Co

IC 10 91 1.CcCrccCC 0.144231
2 0. 0. 10CC '5

1 -0. 4 C. IOCo'5
45 -0. 0 0. IcC 0 5

0.o C. Ic cC 5
7 -0. 7 0 .10 C 055
8 0. p 0. IOCO''5

14 -0. 1; . ccl"55
10 -0. 1~ r .QC

BIAS CORR 0.ICOOCC 01C5

VAR CCL F 0.C100Co 0410CO!5
EFI-ICIEIKCY loc.co S;

IC 10 8 1 1.OccClCO 0.O201678
2 0. '5 C 14 3 5 E
3 -0. 0 .1(JC 14 4
4 -0. 0 1.IOC 14 4

b 0. 1 C I cc14 4
7 -0. F C10 C 14 4
A 0. 0 1 C 14 4

-0. IC 0.1CCI44'

15 2



4kw /MaTH/6e- 1

TABLE I

1.OEFFICIENTS FOR ESTIMATION CF
LOCATIUN AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN Fk(O L-ORCER STATISTICS
(SAMPLE SIZES 2 V- 10)

SHAPE PARAMETEP 1 .100

N M L I LOCATION I SCALE

BIdS CCRr, 0.1000CC
VAQ CCEfF 0.010oCC 0.1OC144
EFFICICCY 1OC.00 99.E6

Ir 10 7 1 1.c0COCc 2 0.20201'
2 0. 4 0.2C30C4
3 -0. f 0.141419

-0. 7 0.10C3Cq
6 O. c .Ic ccq
7 -0. 0. Ioc 3 q
q Ic 0.ICC3C9

BIAS CCRR 0. 10 (IfC C
VAR CCFFF 00onco 0*0IOC3C9
EFFICINCY OC.CO q9.6

I 1 10 6 1 1 .C CCc 3 0.244322
2 0. 0.204575
3 -0. 7 0.13S977
4 -0. e 0.I1OC C 1
6 0. q 0.10C613
7 -0. Ic C.10C613

BIAS CCPR Q.1CCOCO
VAR CCEFF 0. C I)()C, 0.10C613
EFFICI -hCY 10C.C.' 99.39

IC 10 1 1. OCOCCO 0.311163
4 0. t 0.244741
5 0. F 0.137664
7 0. 0.101223
q -0. IC 0.101223

BIAS CORR 0.ICCOCC
VAk CCEFF O.0iooco 0.IC1223
EFFICIECY 100.00 96.79

IC 10 4 1 1.CCCOCC 4 0.3552C9
2 0. 1 0.24824,5
3 -0. q C. 13 3824
5 -0. I C .102336

BIAS CrPR 0. ,10000
VAR CCEFF 0.0 10OCC 0.102336
EFFICIENCY 100.00 97.72
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TABLE I

COEFFICIENIS FOR E711MATION LF
LOCATIlt\ ANC SCALE PAIAMETERS CF A

WEIBULL PCPk-LATICN FRCN L-CRCER STATISTICS
'SAMPLE SIZES 2 Tq 10)

SHAPE PARAMETER = 1.00

M L I LOCATION I SCALE

IC 10 3 1 1.¢OCOOO 0.4C234T
2 0. 8 C.25q4CC

-0. ic 0.L?2173

jiI A C-RR C. 1CCCCC
VAR CCEFF C.C1COCC 0.105144
EFFICIFKCY 100.00 95.11

SC 10 2 1 1.CCC0CC I C.5CC32
3 0. 1C .1525C1

9I AS Ct.RR 0. 1CC)CC
VAk CC;FF O.CICOCO 0.11l22C
EFFICI:;KCY 1OC.OO 8e.32

Lk 10 1 1 1.0CCOCO E 0.69,;C
BIAS CCPR 0. 1rOCCC
VAk CCEFF 0.0 OOCC 0. 14f, RC5
EFFICIrNCY InC , , 68. 12

, 9 1 I.CCGCCO I C.111111
2 0. 2 0. 11 11
5 -0. C 0.111111
4 -0. C.11l111
5 0. G 0.111111

8 0. P C .111111

9 -0. s 0.222222
BIAS Cf:IR 0.1 CC
VAR CUFF 0.0100(CC 0.111111
EFFICIENCY IOC.O0 IOC.CC
FFF( /t,) 100.0" QC.CC

S 9 1 1.CCCOCC 2 0.16C934
2 0. i 0.111179
3 -0. 0.111171;
4 _0. 17r
6 0. 6 0.ll71
7 -0. 1 0.11l17q
8 0. 1 C.11117
9 -0. s 0.2225q

1 C4



GAW/MATH. ia-1

TABLE I

COE~FFICIENTS FOR ESTIMATION CF
LUCATICh ArqC SCALE PARAMETE.PS LF A

wEIKULL PCPLLATICN FFC L-ORCER SIATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAM~ETEP 1.00

t. m L LOCATInN I SCALE

BIAS C(rRR Q.lCOOCO
VAR CC=FF 0.0100CC 0.1.11179
EFFICIEKCY 100.00) 99.q4

9 7 1 1.CCCrccC 0.2?'.1?3
2 0. 4 0.159547?
3 -0. 0.1112e9
4 -0. f 0.1112e9
6 0. 7 0.111289

-0, C .1112F9
9 -0. s 0.222578

BIA~S CCRR 0.1CCCCC
VAm rCCFF 0.0100CC 0 .I112p q
EFHICIINCY IOC.00) 99.e4

9 1 i.coo 2e 0.2245,33
I2 4 C . 2.COC 0245633

3 fO C C157 1 f6
4 -0. 7 C.1114 q2

6 0. e 0 .11149q2
7 -0. q .2229P5

B3IAS CCPk 0. 1c Or3C
VAk CC:FF 0.C ICOC c 0 .1I114; G 2
EFFICUNKCY 100.0r 9.E

1; 9 5 1 L~CCCCCC 0.271654
4 0. C ,2 2 74 6

5 0. C .155 5 25
7 0. p c .11 H t
9 -0. s 0.223737

B.IAS CIAR 0. 1000CC
VAR CCEFF 0.0100co C.1110 t9
EFFICIEKCY Ioc.00 99.32

9 4 1 1.cooflCO 0.3462C7
2 0. t 0.2723C5

3 e0 0. 153168
-0 q L)225

fiI AS C CPR U. icoc'cu
VAk CCEFF ().C IC C CC 0. 112623
EFFICIIf'NCY 10 c.n 98.66

1 ~



GAW/ M A Tli/ 6e -I

T AK E I

CUJEFFICILN7S FOR WSIMATION (-F

Lo)LATICN ANUL SCALE pAriAmETERS L-F A

WEII3ULL PCPLI.A1ICf4 FRCP L..ORDER SfIMSTIC.S
(S6MPLE SIZES 2 T'n 10)

StiAPE. PbKAMFTrR t 1.0()

N m L I LUCAYIfnK I S C %LE

q I 1.Occoco4 0.39SIC3
2 0. 1 0.27f545

3 -0. q C*?63CE3

VAR CLLFF O.OICCCC C14C

EFFICIENCY 100.00 74

1 o. C,

BIAS CCPR 0, 1 ccrc'
VtA' CCEFFr0 O.10Cr(

EFf)CIEKCY lo00. c(%3.

L 9 1 1 .CCCO 0.69SHC6

VAH4 LC FF U.CI~lCr

FfHc I FNCY 10C.C

6 1. c I C .12 'OCC

2 0.2 Ij cc
3 0. 1 ?5 oOOC

0 . 12 )CC

7 -0. Q.1

-0, 0.37tQCC

LiJAS 
0.1250.0CCoc

VAR CC(FF o).clrccc015e

E( F v0 1 10.00OO 2 C.HCn

2 0. 0 .12 50p 6

3 -0.c.It 
p6

-0 ,.1250CP 6

5 0. C .125 CP 6

6 0.1 o. 12t0 p

7 -0.
6I'j Cr'RR ol U0on0O

VAR CLIFF 0,0l100cr .2~"



GAW/MH Tti/6e-. 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

14EIBULL PCPLLATICN FROM
W L-RCER STAIISTICS

(SAMPLE SIZES 2 TC 1O1

SHAPE PARAMETER w 1.00

N M L I LOCATInN I SCALE

EFFICI[KCY 100.00 9q,q3

iC 8 6 1 1.CCOOCC 2 0.2521e9
2 0. 4 0*175526
3 -0. - 0.1252254 -0. 6 0.125225

6 0. 1 0.125225
7 -0. f C.375675

MIAS CUAR 0.1OCCCC
VAR C,.FF O.C1COCO 0.125225
EFH CV.KCY 100.00 99.82

iC 1 1.OCOOCO 2 0.2527C8

2 0. 4 0.253951
3 -0. e 0,17691C
5 0. 7 0.125 4 3
7 -0. F 0,37E4,e

BIAS CORR O. ICCOCo
VAR CCEFF O.ClOoCC O.1254e3

EFFICIENCY 100.00 99.e2

L 8 4 1 1.0CCO? 0 .308 1

2 0. 0.256112

3 -0. 7 0.175115
5 -0. P 0.377179

HI AS CORR 0. ICOOCC
VAR CCFF O.0:OOco O, 12 e 0

EFFICIEKCY IOC.O0 99.24

IC 8 3 1 1.CCOCO 0. 39C147
0 0, e 0.30f8f5

3 -0. f C.426442

BIAS CORR 0O, 00Co
VAR CCEFF O.01Coco 0.12E917

FFFICIEKCY lOC.O0 98,49

L 8 1 1.00ocCO S 0.496271

3 0. f 0.'47 !5P
BIAS CORR 0.ICCOCC
VAR CCEFF 0.0100CO 0.129689

EF-ICUF CY 100.00 96.38

157



GAW/MhTH/60-

TAB~LE!

COEFFICIENTS FOR C-S71MATICN CF
LOLATION ANC SCALE PARAMETERS 17F A

wE.IEULL PCPLLATICN FRCMd 1-CRCER STATISTICS
(SbMPLE SIZES 2 TO 10)

SHAPE PhRAMEFT 9 1.00

K m L I LOCATIflN I SCAL

8 1 1. .occoco E 0*699C6
BIAS CCPR 0.1COOCC
VAr CCEFF 0.Cliflcc C .14 69C 5
EFFICIENCY 100.005.1

ic 7 7 1 1.COCOCO 1 0.142957
2 0. 2 0 -14 2 8 E
3 -0. C.1429i51
4 -0. 4 0 .14 28 '?
5 0. 0.1428'?
6 0. f 0 ,14 2 8c7
7 -00 7 0.57142P

8I S CORR 0.1CCnCO
VAR~ CCEFF o.CICOCC 0. 142857
EFFICIENCY Ioc.COn l0.cc~
PFF(P/1) IOC.CO 7C.CO

IC. 7 b 1 1.cccocG 2 0.2Ct-J1
2 0. ? C .14 2 7C
3 -0. 4 C . 1217C
4 -0. 5 C.1424?0
6 0.6 0 .14 217 C
7 -. 7 0 .5 7 1 APC

bIAs CORR 0.10occc
VA4 CL:-FF 0.01Crcc C. 14i2 91C
EFFICILCNCY Ioc.009;

IL I 1 .CCOCCC 2 0*2882qC
2 0. C ,2 0 !22 5
3 -0. C 0.14 315 1
5 0. 6 0.143151
7 -0. 7 0,5726C4

IIIAS CCRR O.ICCOCC
VAR CCFFF 0.010oCC, 0.143151
EFFICIENCY 100.0)9.9

10 7 1 1.CCCOCC 2 C.2be9te
2 0. 4 C.29C3P9
3 -0. f 0.202?8'e
5 -0. 1 C .5 7 3 9



3AW/M ATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

W6EIBULL PCPLLATICN FROm L-CRCER STATISTIC
(ShmPLE; SIZES 2 TO 10)

SHAPE PARAMETER a1.00

N M L I LOCATION I SCALE

BIAS CAR 0.1CCOCC
VAR COEFF 0.C1COCC C*1434P8
EFFICIENCY 100.00 99.56

10 7 3 1 1.CCCOCC 2 0.34S951
2 0. 5 0.293021
3 -0. 1 o.6326et

B.IAS CpR 0.1CCOCC
VAk CCEFF o.cicocc C.144112
EFFICIENCY 100.00 99.13

10 7 2 1 1.CCCoCC 4 0-5C6915
3 0. 1 0.691153

BIAS CCRH 0. 100cC
VArd CCEFF O.C1CCCC C.14CO14
EFFICI NCY 1oc.00 97.F4

1.. 7 1 1 1.OCOrcc 1 C.912713
BIAS CCPR G.I ( 0oc 0
VAk CC-zFF 0.CIooco 0.157159
EFFICILNCY 100.00 9C.so

ic 6 6 1 1.CCCOco 1 C.1~6e6
2 0. 2 0,1666f7
3 -0. 3 0.16667

4 -0. 4 0.16e66
5 0. C- 16667
6 -0. 6 0.83133

BIAS CCRR 0.ICOCcC
VAR CCEFF 0.C ICCCC C.1I66U
EFFIC17KCY 100.00 100.CO
E FF i PN) 100.00 6G.C0

IL 6 5 1 1CCOOCO 2 0.241475
2 0. 3 0. 166820
3 -0. 4 O.16t R2 C
5 -0. C.16 6 2C
6 -0. C8 3 4 1C I

B I AS c q~q 0. 1 (1 0CO
VAR~ CCEFF 0.olcoco) C.16EB20
EFVICIENCv IOC.00 99.q1



t3AW/M ATH/6E-"

TABLE I

2'UEFF' C!ENTS FO)R ESTIMATION CF
LOCA1ICN ANC SCALE PARAMETERS CF A

W.EU1LL PCPLLATICN FRO0J L-CRCER STATISTICS
(SAMPLE SIZES 2 10 10)

SH-APE PARAMETER =1.00

N M L LOCATInN SCALE

i0 1 .ccooco 0 . 33t45
2 0. C.21q512

3 -0. C,1670t?

5 -0. 6 0.835335
BIA4S CLRR 0.IocoCO
VAR CCEFF 0.010ccc C.1670EI

EFFICIr--CY ioc.00 99,76

6 1 1.OcCoco 2 C.337379

2 0. '4 0 .331;03 7
3 -0.6 o.qCf:?2E8

BIAS CCQR 0. 1OCOCCc
VAW CCE F 0.0100CCl 0.167526

EFFICIEN\CY 1-0 c. c 9 4

ic b I .OCCCCO 0.5153?5
3 0. C.9 7 t 2~

SIAS CORR 0. 1 CCr~c

VAT' CCEFF 0.0100CC 0.16P943

E F f-I C CY 100.00 E

16 6 1 1 1.0000CC 1 .192543

£B1Ar CCqp 0. 1 r0C00
CA C:F F 0.CIC0CO .7cl

EFF1CIEFNCY 10C.0094.'7

IC 5 5 1 1. 0000~CC 1 C'.20COCC
2 0. 2 0.2CCCCC
3 -0. 3 C.20cocO
4 -0. '4 C.2CCOCC
5 00 1.20CCC

131AS COJRR 0.1000-CC
VAR~ CCE7FF 0.0100CC, Q.2OcCO
EFrICI~CVC 100.00 ~ 1oc.co
E F F ( P/ N100.00 5C .Cc

IL 5 4 1 1.000CCc 2 0 .2 82
2 0. 2 C.20C2?1

5 -0. 1.20137

16 C



GAW/MATII/68--l

TABLE I

COEFFICIENYS FnR ESTIMATION OF
LOW.ATICN ANC SCALE PARAMETERS UF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 Tn 10)

St4APE PARAMETER z 1.00

N m I LOCATLJN I SCALE

BI AS CO-RR ICOnCO
VAR CLEFF 0.CicoCC O.20C2?1
EFFICIENCY 100.00 q9 014

10 5 3 1 1.OOCOCO 2 0.403938
2 0. 4 0.2A7552

3 -0. 1,2C34t6C
FIAS CORR 0.1C0000
VAR CCEFF 0.0100CC C.2CC517
EFFICIENCY 1oc.00 99.71

1 (w 5 2 1 1.0000CC 0.48q243
3 0. I2 q4It 8

BIAS CORP 0. 1 CCOCC
VAR CCLFF 0.0100CC 0.201473
EFF[CIEN~CY 100.00 99.27

5 1 1 ~ ccc 1.CCCCCC
BIAS CORR 0.1000c(0
VAq CCEFF 0.010Coc C.2066ea
EFFICIENCY 100.00 96.76

lu 44 1 1.000Coc 1 0.25Coc
2 0. 2 C.25CCCC
1 -0. 3 C.25CCCC
4 -0. 4 .75COCO

BIAS CCRR 0.1000CC
VAK CCLFF 0.OICOCO 0.25COCC
EFFICIEN~CY 100.00 ioc~co
FFF(M/N) 100.00 40.00

4 C 1 1.CcCOCO 2 0.362379
2 0. ? 0.25C146
3 -0. 4 1.75242C

p145 CORP 0.1CCOCO
VARi CC!:FF 0C100cCC 0.25C346
EFFICIEN~CY 100.00 qg.F6

IC 4 2 1 .CCcocc 2 c.5o52e7
3 0. 4 1.86911C

BIAS CORR 0.100000

161



GAW/M ATH/6e8. 1

TABLE I

,,C0EFFICIENTS FnR ESTIMATIOCN LCF

LOCATIPK ANC SCALE PARAMERS 7F A

WEIBULI. PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 11 10)

SH-APE PARA14ETER =1.00

N m L I LOCATIPN I SCALE

VAP CCEFF 0.0100CC 0.25C9C2

EFFIC1EK\CY 1oc.onl 99 64

10 4 11 1.OCOOCO 4 2.087821

[3IAS CjRR 0. iccocc

VAR CCEFF 0.CI~~cnC C.254473

EFFICIENCY 1oc.00) 98.24

1L 3 3 1 1.0CC 1 0.333323

2 0. 2 0. 333313
3 -0 7.66t667

BI As Cf:RR 0. 1 0Cc
VAM CC--FF 0.OL,1ccC C.33 3?3

EFFICIENCY 1OC.Co 100.Co

EFF(M/tN) 100.00 3C.CO

ic 3 2 1 1. CCC(ccC 2 C,4933S5
3 0. 2.6715P7

BIAS COJRP 0.IOoccc
VAr CCEFF 0. 0100CrC 0.3)v?'4e

EFFICIENCY IoC.COn 99.e2

I 1 1 1.0000CC 2, 9752C7

BIAS CCrR 0.iccrcc
VAR' LCPFF 0.0IOOCO 0.336111

EFFICIEN~CY 100.01) 99.17

I C 2 12 1 1. CCCCCC 1 0.5CCCCC

2 -0. 2 4.5CCOCO

BIAS CO)RR 0.1OCOCC
VAR CC FF 0.0100CC C.5CCoCC

EFFICIENCY 100.001 100.00

EFF( P/N 10C.00 20C.C0

IC 2 1 1 1.OCOOCc 4,736P42

BIAS CORR 0. 1000Co
VA; CLEFF 0.0100CC 0.5013e5

EF FIC I NCY 100,.00 q9.172

1C 1A 1 1 1:0c'ooc I 10.COCOCC

162



ljAW/M ArH/6E- I

TABLEI

COJEFFIC'tENTS FOR ESTIMATION CF
LOCATIOK ANC SCALE PARAMETERS t7F A

WEIBULL PCPLLATICN FROP L-CRCER STAIISTICS
(SAMPLE SIZES 2 TO 10)

SH-APE PARAMETER a1.00

N M L I LOCAYMN I SCAllE

VAR CCEFF 0.01OOCO 1.OOCOCC
EFFICIEK~CY 100.00 100.CC
EFF(M/N) 100.00 lc.cO)



GAW/MATH/6e-1

COEFFICIENTS FOR ESTIMATION LF

LOCATIQK ANC SCALE PARAMETERS -F 4
WEIbULL PCPLLATICN FRGO L-RCER STATISTICS

(SAMPLE SIZES 2 TO 10)

51t PE PARAMETER - 1.25

N M L I LOCAT I nl I SCALF

2 2 2 1 0.942956 1 C.444026
2 G.C57044 2 C.574226

BIAS CCAR 0.580169
VAR CCEFF O.IP3827 C.322634

EFFICIENCY 10c.00 loC.CC
EFFimN) 100.00 loC.Co

2 2 1 1 1.CCCoCC C.753110
BIAS CCRR 0.534q3q
VAR CC7FF 0.185440 0.354212
EFI= IC [ENCY 99.11 q1,C .

2 1 1 1.00o0co I 1.86q37C
131.1% CCpp 0.5 34ql9
VAR CCEFF O.18544C C.6%@02e
EFFICIENCY lOC.CO JOC.CC
FFF(M/N) 99.13 49.79

3 31 0.917412 1 C.2711
2 0.05600 2 0.324754

O.C25qC9 0.39i6 8

BIAS CCRR 0.442764
VAR CCEFF 0.C9507 0.214647
EFFICIENCY lo.00 IOC.Co
EFFU'/N) OC.00 lo0.CO

3 3 2 1 L? 0 i67 0.434733
2 0.079833 3 0.405181

BIAS CCPR 0.422242
VAR CCEFF 0.C95915 0.21S7CC

EFFICIENCY 99.6q 97.70

3 3 1 1 1.OrCOCC .6344e4
BIAS CORR 0.3P6751
VAR CCEFF 0.09691C C.2562 1
EFI-ICIENCY 99.64 83.76

3 2 2 1 0.920167 1 0.40'7q8
2 0.079833 2 1.014123

bllS CC p 0.422242
VAk ^.CEFF 0.CS5915 0.322945

1 64



.AW/MATfi/6E- 1

TABLE I

COEFFICIENJS FOR ESTIMATION CF
LOCATICh ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCK L-ORCER STATISTICS
(SAMPLE SIZES 2 TP 10)

SHAPE PARAMETER a 1.25

N M L I LOCAT TIn I SCALE

EFFICIENCY 10C.00 lOC.CC
EFF(W/N) 99.6R 66.55

3 2 1 1 1.Crcco 1.2C2q12
HIAS CrRR 0.3R6751
VAk CCFFF 0.09693C C.333825
EFFICIENCY 98 .91; q6.62

3 1 1 1 1.00000 1 2.585642
BIAS CtRR 0.386751
VA. CCEFF 0.0C969"C C.64!02e
EFI-ICIENCY 100.00 IoC.CC-
FFF(/N ) 98.64 53,12

4 4 4 1 0.9C35C6 I C.i937P]
2 0.0;?996 2 09226422
3 0.028669 3 0.256060
4 0.C 14F2g 4 ,.30373e

BIAS CCAR C.366507
VAk C.EFF 0.060133 C.16C?809
EFFICIrNCY 100.00 lOC.CO
EFF ( WiN) OC.00 lO0.CO

4 3 1 0.904819 C.31C472
2 0.073615 3 O.25elqC
4 0. C 2156 6 4 0.306457

BIAS CORR 0.3618qI
VAR CCEFF 0.060226 0.1622!1
EFFICIENCY 99.85 99.10

A 4 2 1 0.93920C ? 0.422061
3 0.0607?g 4 0.32C2C6

BIAS CCRR 0.351632
VAR CCEFF 0.060385 0.169749
EFFICIENCY 99.58 94.72

4 4 1 1 1.O000CO 4 0,56;5P6
BIAS CCRR 0.3C7242
VAR CCLFF 0.061172 C.2C66E3
EFFICIENCY 98.30 77.8C

165



GAW/MATH/69-1

TABLE I

COEFFICIENIS FOR ESTIMATION CF
LUCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLT1CN FROm L-ORCER STATISTICS
(SAMPLE SIES 2 TC 10)

SHAPE PARAME.TER z 1,25

N M L I LOCATIOlN I SCALE

4 3 3 1 O.949C6 1 0.25712
2 0.052q9l 2 0.29171
3 0.042101 3 C.70707e

FIAS CCRR 0.354P34
VAO CCEFF O.0607?9 0.2145e4
EFFICIENCY 10L .fO 1OC.CC
EFF(PI/N) C?. 84 74.q 3

3 2 1 O.93lqCI 2 C.412S97
3 O.06079 i C.7TL293

BIAS CCRk C.351632
VAK CCEFF 0.060105 0.21718C

EFFICIENCY 99.74 *?,40

4 3 1 1 1.000000 0.963191
BIAS CORR 0. 7242
VAR CCEFF O.C61172 0.23C6C9
EFFICIENCY q8.46 93.C5

4 2 2 1 O.qO8541 I C.381 17
2 O.Cgl459 2 1.411773

9IAS CORR 0.336!2q
VAR CCEFF O.C-604B5 C.322519
EFFICIENCY 10C.00 100.CC

EFF(P/N) 9g,42 49,@5

4 2 1 1 1.0COOCO 2 1.59S2E7
BIAS CORR O.3C7242
VAR CCEFF 0.061172 0.32F262
FFFICIFKCY 98.9A 98o25

I i.co00iCC1 3.254763

B I AS C R 0.307242

VAR CCEFF 1.0o1177 0.6;8028
EFFICIENCY 100.00 IOC.C
FFF(M/Nl 98.30 24.Pl

5 1 0.946 1 C.14e5t2
2 C.C907P9 2 C.172?CC
3 O.C281C5 3 C.191587
4 0,017326 4 0.2L16f'

16



GAW/Ma T1/60- I

TABLE I

CCEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WC'IBULL PCPLLATICN FAOM L-ORCER STAIISTICS
(SAMPLE SIZES 2 TC 10)

ShAPE PAR,&r4ETEQ - 1.25

N m L I LOCATInN I SCALE

5 O.0eq652 5 0.246872
RI,\S crpq O. 3 1699C
VAF' CCEFF 0.04 .972 0.12e528
EFFICIENCY 100..00 IOC.CO
EF1V/K 100.00 1O0.CO

51 0.895319 0.23 R34-
2 0,0=,?5 3 0.192311
3 0,040771 4 0.21256C
5 0.C136%52 5 0.7479fl

BIAS CnRR 0.314184
VAk CCEFF O.0420C4 0.129IC2
EFFICIENCY 9g.92 99.16

5 3 1 0,8962PO 2 0.3653C2
2 0.067922 4 0.2825,7
4 0.015798 £ C.2 ?SI4

f-.IAS CO)R 0.30"4HT
VAN CCCFF 0.042051 C.13C9e5
EFFICI NCy 9q.81 98.1?

0 0.927360 C.504.038
3 0.074240 S 0.314526

BIAS CORR 0.296523
VA, CCFr 0r. C '8f Ol36R29
EFFICIENCY 99.49 93.93

5 5 1 1. CCOCO 5 0.527472
BIAS CURN 0.25701?
VAN CCFF 0.0429C 5 O. 1TE fq4
F FFICIEsCY 98.05 72.e6

4 4 1 0.895483 1 0.185328
2 0.0502eo 2 0.214319
3 O.C28084 . o.?3e c s
4 007615? 4 0.546255

I51AS COrR 0. IC9444
VAR CAFFF O.C. 2012 O.16C7.6
E f Ic IrKcy 100 • 00' 1,00. r
FFHt /N) 99.91 79,96

1 1'



GAW/MAT /6E- I

A OL F I

COEFFICIENTS FOR ESTIMATIO~N rF
LUCATInN ANC SCALE PARAMETERS CF A

WEIkBULL PCPLLAT ICN PROW I.-ORCER ST61 IST ICS
(SAMPLE SIIES 2 10 10)

Sk4 AP E PARAMET' R - 1.25

N m L I LOCATIONF I SCALE

5. 4 11 C.816?e0 2 O.2992!5
O.0C67122 O.23S?t5

4 01O!5?90 4 Ce54q217
BIAS CCRR 0,10T74
VA.4 CEI 0.0'2051 Ce16164C
UPI ICI KCY 91 99.45

.1 4 0 .1716JC 2 0.45Ef9A6
3 U).CYAY. do C,6425~31

R I A S L 1'11 0 O2 9 6 h2
VAN4 CCEFF 00 0 4?la' c 645~'t 5
EF II C I L Y tq . 11471

41 1.OOO#)CO 4 A 6 i

VAR~ CCLIF 0.C.'C C 4VI 0,1 7I12

3 11 O"4C I 1 C. 2 C 9

57 Ic~?'P 1 0 1 9 9 q2

BItAS CO(PY?1041
VAb' CCIII O.C4?ICA C.214St2
Li I ICK[FCY 100-00t 1 uu. L j
ElI I (P/N. 1 5 9 9 Y

u, 14 71 2 o v 1

0 a 0 1 ? 6 4c I 09i Q

VA'4 ELL~f U'OC?'1 6.22146

t IC I 100CYc 7
u I L (lo Q. 7 11

1 u014' O~"1 0 )6 11P

01 *1 4411 161,14



5AW/M TH/6E- 1

TABLE I

COEFFICIEN7S FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.25

N M L I LOCATION I SCALE

EFFICIENCY lOC.O0 lO0.CO
EFFiM/NI 99.21 3q.e5

5 2 1 1 1.COOCO 2 1.967868
BIAS CORR 0.257012

VAR CCEFF 0.0428C5 0.325979

EFFICIENCY 98.83 98.54

1 1.O000CO I 3.89C876
BIAS CORR 0.29;7012

VAR CCEFF 0.0428CS 0.64P&28
EFFICIENCY 100.00 lO0.CO
EFF(M/N) 98.015 q.83

6 6 6 1 0,898476 I C.11oSe6
2 0,04R?51 2 0.137668
3 0.02731q 0.152142
4 0.017505 A 0.16!727
5 0.C11633 0. IHC62C
6 0.006816 E 0.208257

ViIa' CLQR 021795
VA,.4 CCEFF 0.031291 C.107C45

EFfICIEKCY 100.00 lO0.CO
FFF'P/N) 100.00 IOCCO

6 6,1 0.808f61 0.194ZCZ
2 0.048261 0.152436
3 0.027311 4 O.16t ly

4 0.026C98 0o.18105
6 0,009 t1 0,20 775

!HIAS C(U P 0,?79914
VAl CCtri O.CIlICi 0.107114
EItCIrNLY 9q,96

6 6 1 0.8694C4 2 O.?U4yCO
0.0H?7) 3 0.757

3 090)0494 0.-I h 212 4
qJ 0.0O 82 06 c ( 7C~

hlA C (IR o' ? 5164
VA CCLVI 0101314 o.olu c

l9 q9



GAh/tMbTH/6
8 - I

COEFF Ir ttNT S FflR ESTIMATION C

LOC.ATICK* ANC SCALE PARAMETERS Cf 4

WE1131JLL PCPLLAIICN FRCIJ L-flRCEq STATISTICS

(SAMPLE SIZ~ES 2 IC 10)

SH-APE PARAMETER 1.25

I LOC&T('N 
SCALE

6 3 1 C,890754 0 ,37PAC3

2 0,064256 
0,O2'4 24t2

4 (.C4499C * C*2131e'

BI AS Co)pp 0,267986 
01'V

VAR CC:F 0.03111 'IO7!

EFFICIENCY 99.74 
.t

o 6 2 1 0.919767 
0.8q?

3 O.CAO?l13 
C C. 2 6F4 q2

VA'( CCLFF O.C3oe2

EFFICIEN~CY

lb 6 1 1 .OCCOCO 
O.75tU52

0V4S CClock 0.27?1Q7

5 5 0,64~9014 
O.l4ills

2 .04f1271 
0 1~64qC~i

3 0.0)7120 
0 01152073

4 0.O1749 
C9 1 Q17Iq6a

0*0179CRi 
C.4'4E54

B'IASa L(PR O.2765CC

VAP CCCff (.41 
L0.2849

EH1jCIt-cy 100 .0or

2)8 q C 0.232767

(J*0Aq~Cl 
C o182 514

I 0.058"9144"IE4
00 0 7 W 5 0 ,441 "t 7

tIA J CORR 0.77 Il

VkA LCLff (.01117
4  cle

If I cI I LY 4C l 97

0.,0 54 U 
0 *41 i

t$IAJ (U1 4

tsjAI Cop



GAW/M& TH/6E- I

TABLE I

COEFFICIONTS FOR ESTIMATION OF
LUCATION AND SCALE PARAMETERS rF A

WEIBUL! PCPLLATICN FROP L-OROER STATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPL PARAMETEQ a 1.25

N m L I LOr..- ION I SCALE

VAR CCEFF 0.0S11 0.129854
EFFICIENCY 99.80 98.q5

6 5 2 1 0.919767 3 0.4549C6
3 O.0P0233 0.528627

BIAS C'RR 0.257195

VAR CCFFF 0.C31482 0.132368
EFFICIENCY 99.45

5 1 1 I.CC0CO S C.7562?
BIAS CORR 0.222130
VAX CCLFF O.C31975 G.1486C2
EFFICIENCY 97.92 6.,47

6 4 4 1 0.890172 1 0.178663
2 0.04P305 2 C.205321
3 0,C273C5 3 0.226156
4 0.034219 4 0.767S@8

HIAS CCPR 0.2?AR14
VAR CCEFF 0.03135 1 0,16C729
EFFICIENCY 100.00 IOC.C )

EFF(fl/N) 99.1 h6.60

4 3 1 0.890754 2 0.29C138
2 0.064256 ? 0.226869
4 0. 04499C 4 C.77C778

BIAS :I(PR 0.267886
VAk CCFF 0.03137 3 C16133C
EFFICIENCY 99.93 9g.6;3

6 2 1 0.919767 2 0.426115
3 0.oO?33 4 0.868036

BIAS CCPk 0,Z7195
VAR CCLFF 0.031482 0.1E62833
EFFICIFNCY 49.59 98.71

4 1 1.00C0CO 4 1.063553
BlAS COPR 0.222130
VAk CCIFF 0.011q75 0.171052
[I IICIFNCY 9H.05 q3.97

t17!

I



GAW/MATH/68- I

TABLE I

COEFFICiENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETIR = 1.25

N M L I LOCATInN I SCALE

6 3 3 1 0.892194 1 0.2368C4

2 C.G4341 2 C.2714tl

3 O.059?65 3 1.254860

BIAS CLuR 0.298296

VAR CCEFF 0.031432 O.2145!2

EFFICIFNCY 100.00 100.CO

EFFIPIN) 99. 55 49*.5

6 3 2 1 0.919767 .,3 B 4 3 3

3 0.c0o3"C 1.26Ct5

BIAS CCOR 0.2573r5

VAR CCLFF O.C1142 C.2156C?

EFFICIENCY ')9 . A4

6 3I . O0eOOcO . 5 1t C

61AS CCRR 0.22213C
VAR CCEFF 0.0 31 97 C 21 ;-)24

EFF IC IF CY 98 .-40 97 . 6

b 2 2 1 0,89b71 1 C. 35C627

2 0.103203 2 2.1314C4

BIAS C(RQ 0.243729
VAR CC FF C.031593 0.3225C3

EFFICIFrv 100.00 lOc.CO

EFF IMINI /9.04 33.1'

S2 1 1 1.0000Co 2 2.317936

BIAS CORR 0.2?2130

VAR CCaFF 0.031915 0.32482t

tFFCIEKCY 98.80 99.29

) I 1 1 1.0000C0 1 4.50186.

BIAS CCRR 0.222130
VAR CCEFF O.031975 0.648028

EFFICIENCY 100.0' lO0.COF FF I /N ) 9 1 (3.5 1

97.B6ilb5

7. O7 7B181, 
00q9549

2 0,04.6736 2 0.114147

3 O.026S99 0.12!5-6

4 0.C17327 0.1357|



SAW/MATH/6e-I

TABLE I

CLEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CRCER STATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER a 1.25

M L I LOCATION I SCALE

5 O.ollq95 S C.1460Cl
6 0.008373 t 0.157676
7 O.005089 7 C.18C275

BIAS C RR 0.255254
VAR CCEFF 0.C24412 O.C91713
EFFICIENCY 100.00 lO.CO
EFF(M/N) 100.00 1O0.CO

7 7 b 1 0.8941C8 0.162389
2 0.046742 3 0.125667
3 0.026595 4 0,13!'4!3
4 C.C25073 S 0.146214
6 0.012196 E 0.157915

7 0.005086 7 c. 18C552
BIAS CORR 0.254471
VA, CCEFF 0.024419 0.091855
EFFICIENCY q99.78

7 7 3 1 0.894411 2 0.2331l6
2 0.046746 4 0.189752
3 0.036R95 5 0.146647
5 0.024964 0 .015417
7 0.006983 7 0.181141

BIAS CORP 0.2533C1
VAR CCEFF 0.024427 ooq215e
EFFICIENCY 99.94 99.52

7 7 1 0.884q52 3 0.307347
2 0.C61621 5 0.2012eC
4 0.C36330 t 0.159641
6 0.017097 1 0.182594

BIAS CORR 0.249987
VAR CCEFF 0.C24443 040929C1
EFFICI-.CY 99.88 98.71

7 7 3 1 0.910875 A 0.384058
3 C.C67651 f 0.213534
6 0,021474 7 0.186"q5

BIAS CCRk O.247975
VAR CCEIF 0.C24485 0.09488C
EFFICIENCY 99,70 96.6e

1 7 1



GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

wEIBULL PCPLLATICN FROM L-RCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PbRAMETER - 1.25

N M L I LOCATION I SCALE

7 7 2 1 0.932693 0.47624q

4 O.C6T30T C.23!518

BIAS CCPP C.236075
VAR COEFF 0.024S75 0.1CC125

EFFICIENCY 99.34 91.42

7 1 1 I.CCCOCC 0.69S792

BIAS CORR 0.196159
VAR CCEFF 0.024q86 0.12ecEc

EFFICIENCY 97.70 71.61

7 6 6 1 0.884257 1 0.11606

2 0.046752 2 0.133033

3 0.C26h04 O 0.146224

4 0.017325 ' 0.15e022

5 O.oLIq81 C.16q5e

6 G.C13082 6 0.37P4Ci

BIAS CORR 0.251125
VAR CCEFF G.024423 0.107322

EFFICIENCY 1OC.O 100.CO

EFF(M/N) 9q.q1 85,11

7 6 5 1 0.F84484 2 0.18q322

2 0.046758 3 0.14E414

3 0.026600 4 0.15eZ6

4 0.02506? 5 C.I6q8t9

6 0.G17Cq7 6 0.37q084

BIAS CORR 0.250545
VAR CCEFF 0.024429 C.107215

EFFICIFNCY 99.97 g9.8

1 6 4 1 0.884952 2 0.271425

2 0.061621 4 0.221076

49 0.036330 s 0.17C463

6 O.C17C97 f 0.38c5C9

BIAS CORR 0.249987
VAR CCEFF 0.024441 0.107621

EFFICIENCY 1q.92 99.44

7 6 3 1 0.910875 0.358759

174



GAW/M 1Tt/b8- I

TABLE I

CCEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS rF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER 1 1.25

N M L I LOCATIrK I SCALE

3 0.067651 5 C.234410
6 0.021474 f 0.384017

BIS CCAR 0.247975
VAk CCEFF 0.024485 0.10e646

EFFICILNCY 99.74 98.51

6 2 1 0.932693 0.44944
4 0.0673C7 f 0.452416

BIAS CCRR 0.216075
VAR CC -FF 0.024575 0.111338

EFFICIENCY 99.3A q.12

7 6 i 1 I.OCOOCO 0.69S2
BIAS CQRR 0.196359
VAR CCEFF 0.024986 0.12e80O
EFFICIENCY 97.75 83.56

7 5 5 1 0.885023 1 0.13SC0 7
2 0.046780 2 C.150,258
3 0.026609 ? 0.174921
4 0.C17IC8 4 0..8 61C

0.024280 0.629975
BI' CA A 0.245764
VAk CCEFF 0.024444 C.12e4e4
EFFICIENCY 100.00 lO0.CO
EFF(PM/N) 99.a7 71.28

7 5 4 1 0.8853C6 2 C.226774
2 0.046782 i 0.175210
3 0.036897 4 C.18e89l
5 0.031015 0 313C9

BIAS COJRR 0.245162
VAR CCEFF 0.02445' 0.12e762
EF FICIENCY q.7 qq•79

7 " 3 1 O.qloqlo 2 0.325864
3 0.058054 4 0.264325
5 0.031036 = 0.634Cq7

BIAS CLRR 0.244605
VA4 CCEFF 0.024486 0.129352
EFrFIC IENCY 99. 83 99. 33
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GAW/MA TH/6e-i

TABL.E I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF 4

WEIBULL PCPLLATICN FRCY L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 1.25

K M L I LOCATIrN I SCALE

7 5 2 1 0.932693 ? C.43C252

4 0.067307 0.715771
BIAS CORR 0.236C75
VAR CC.FF 0.024575 0.13C813
EFF IC I E.",CY 9 .47 98.22

7 5 1 1 I.CCOOCt 0.947131

BIAS COPP O. 196159
VAR CCEFF C.024986 0.139-63
EFFICIK.NCY 97.8'; 91.tIO

4 4 1 0.886389 1 0.1732C8
2 0.04bR23 2 0.19e224
3 0.0266C2 i 0.217215
4 ,.C40187 4 0.97644C

BIAS COPR 0, 2384C1
VAK CCEFF 0,024482 0.16C721

EFFICI-NCY 100.00 lOO.CO
EFFUt/N) 99.71 157.6

7 4 3 1 0.8e6R57 2 0.282480
2 C.061687 C.2176E8
4 C.C51457 0 O.97eqP1

BIAS COR9 0.217851

VAR CCEFF 0.C24496 0.161152

EFFICIENCY 99.94 99.73

7 4 2 1 0.9326 3 2 0.40t0-?1

4 0.0674C7 4 1.077C33

BIAS CORR 0.236075
VAR CCEFF 0.024575 09162064
EFFICIENCY 99.62 99.17

7 4 1 1 1.000000 4 1.271549
BIAS CORR O.1q6lS
VAR CCEFF 0.024q96 C.161352

EFFICIENCY 97.98 96.C4

7 3 3 1 0.888815 1 0.22S474
2 0,046873 2 0.262011



GAW/MATH/6E-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPULATICN FRGM L-ORCER STATISTICS

(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER x 1.25

N M L I LOCATInN I SCALE

3 0.064312 i L.507265
BIAS CORR 0.228720
VAR CCEFF 0.024551 0.214546

EFFICIENCY 100.00 lo0.CO
EFF(M/N) 99.44 42.75

7 3 2 1 0.914472 2 0.373952
3 0.085528 1 1.512343

BIAS CCRR 0.228150
VAR CCEFF 0.024585 0.2153C4

EFFICIENCY 99.86 99.E5

7 3 1 1 1.000000 3 1.76C359
BIAS CORR O.1q6359
VAR CCEFF 0.024986 0.210232
EFFICIFKCY 98.26 98.31

7 2 2 1 0.893423 1 0.33S649
2 0.106577 2 2,4771S8

BIAS COAR 0.215585
VAR CC:FF 0.02468? 0.3225C0
EFFICIENCY 10C.00 100.CO
EFF(M/N) 98.ql 28.44

7 1 1 1.O000CO 2 2.654215
BIAS CORR 0.116359
VAR CCEFF 0.024986 0.324162
EFFICIFKCY 98.7q qq,49

7 1 1 1 1.OCCOCO 5.09272C
BIAS CORR 0.19635q
VAR CCEFF 0.024986 0.648028
EFFICIENCY 100.00 1OC.CO
EFFIM/N) 97.70 14.15

a 8 1 0.880313 1 0.084929
2 0.045557 2 0.C97098

3 0.025984 2 0.ICU28
4 0.017067 4 0.1145se

5 0.012036 0.1223E4
6 0.0C8756 f 0.13C493
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T IRLF I

(.OEFFICIEN',S F:,k ESTIMATION CEF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICq FRCt L-CRCER STATISTICS
(SPP'PLE SIZES 2 TO 10)

SHAhPE PARAMETER 1.2S

m L I LOCATI I SCALE

7 C.CC613c I 0.14C015

8 O.C03958 e 0.15S041

BIAS CCRR 0.234192
VAR CCEFF (.CI969C C.C8C222

EFFICIENCY 100.00 1O0.CO
EF M /N 1 100.00 O0.CC

8 8 7 1 0.880457 2 C.13SC16
2 0.045561 3 C,.C64qC

3 0.0251;85 4 O. 1146P 6
4 O. C 17'061 C. 1224S9

5 0.017731 t 0.13C622
7 0.0C09747 I 0.14C1 -6

8 O.0C3956 f O. 15q2C3
BIAS CORR 0.23322
VAR CCEFF 0.019693 0.C083C4
EFFICIEa'CY 9 4. 9 qq .c0

6 1 0.RMC6s4 C64.1949
2 0. 04 5568 4 0.L6.o:059
3 0.025q82 0. 122 ?CC
4 0.C24?;4 t 0.13C8f4
6 O.C14131 7 C. 14C421
H 0.005381 e C.15951c

BIAS CCap 0.212954
VAR CCEFF C.019697 0,08C46C

EFFICIFKFCY 99.9T6 99.70

5 1 0.O0959 3 0.25S277
2 0.045F576 5 0.171510
3 0.03')60 3 f O. 131437
5 0.0;4857 7 0.141075

7 0. C12917 e O. 16C264

BIAS CORR 0.230411

VAR CCEFF 0.0197C,4 0.08C844

EFFICIENCY 99.93 99.23

8.4 181599 C a 26' 1 '23

2 O.C59679 5 o.5Se7

4 0.042769 7 0. 18e546
7 0.015953 e 0.1616q4
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TABiLE I

COEFFICIENTS FOR ESTIMAtION CF
LUCATICK ANC SCALE PARAMETERS CF A

WEIBULL PCPLLAT!CN FRO* L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 1U)

S IAPE PARAMETER *1.25

N M L I LOCATIfnh I SCALE

131AS CCRR 0289
VAR~ LCEFF 01019719 0.081590
EFFICIFN~CY 94.85 98.!?

fi 0.906259 4 C.4,25133
3 0. C055660 7 0.22e2!3
6 O.C28('82 0.1657e9

ti IS AsC rpA 0. 22',169
VAR CLEFF 0.019750 C.0836ql
EF iI cI UCY 99.69 5.a865

A 2 0.927?33 0.53q481
4 0.07P770 e C.23f829

r I AS C U)A 0.2 13193
VAk CC(Ff 0.019A29 0ooA84c'i
[F1 ICtIKCY 9Y1 90. 23

h 8 1 1 1*COOOCC I C.6576CI
BIAS CORI4 0. 176464
VA4 CCEFF O.C?0179 0 .I1 3
fl f I I INCY 9 7.17 7C.76

7 7 1 0,08i0581 1 0,097014
2 0.04 S69 2 0. 11cF9q]
3 O.025q64 ? C.M?115

4 0.01700A 4 C. 13C761
5 0.01te013 0613"'77
6 0.00870~ f U,14e52e
7 0.010007 7 0. 32e?7C

fi IAS C( Ak 0. ?3 1 is
VAk CCUrr 0,019696 0.091696
El :Irc 10.0 I 100.coolc0c
E I I I W/N~ 7 ..97

7 6 1 01A!80734 2 0.15peci
2 0.045'm14 1 0 . 171 C 3
I 0.0759 4 0 a1 3c 094
4 0, 0 1 ?(t4 C. . I3Y 72 0
5 O.L17771 1 0.14F6 6
7 o.01791" 1 .3?9141

151 A C('RI, U. ? $070 3
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TAEL I

cOut| I(ctis FOR f$11IMATION (F
Lu(tA I I ANC VALt PAO A MI TIt$ OlU A

WElI 11L1 PO PLLAT i(N fW~w t-rftl~tN %III1 I1 K
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GAWtMA IH/68- 1

TABLIF I

COEuIrICHNIS FOR ETIMATION OF
10CA1ICK AN, S(ALE PAR4METFRIS CF A

WULIVULL PU'LLATICN fROM t-OROER S16AST1tC
IAMPLE WSt 2 TO 101

PAI't PARAMMItI' * 1.75

LI LQ.A, InN I $CALL

n4Ah L0,00 ()1 F's|14
VA" LLI r (j,O e1 O,)1CT14

(li D I .) I I u

11 1 1 L of 11 1!if ILl hLY ' ',s.,P',j*

,i II o.v It 1 1,1 s I

Vn II I , I .P I I, I

P. 1i tL , P 0,i 4 4

III IiiI IV |'ye.~'|,

I I IV L L I , i

iA I ii U~l (j.1iI4ftI.

IA (t ,gclIU I" O,FlIIlPl
If 0 '1 1 'ONL

(i I ' I I t i, lI,O Ita , L 1

h i I , F etL% I %, I E , S

VAo LL tIL UI I I * (Al uI

I4O



GAhd/MATH/bI'- I

JARF I

~A~E~tCINT F )" LSIIMAInfN (F

LOGAT IoN ANC SCAI I ARAME1EA'% IF it

WHIMiLI PLI'LLATI(N fwO 1-(RCER STA1'ISTICS

$oAPU PARAM(14 1.2

04 L C I U ~ ~AtL

U~~~~ 7 1 I (.lt(N

tilIA, Ll Ilk' In I C1i

VA.# U !Il I. -is I. I/'~

tfII fL Ur 1 -1hL( c.4'O 
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GAW/MAT11/6t-1

TABLE I

LCLFFICILNIS FOO 6STINATION CF
LOCATION ANC SCALE PARAMETIFAS CF A

WEIBUL PCPLLATIEN FROw L-ORCER TATISTICS
(SAMPLE SlIItS ? TO 101

511AP( PARAMC If Q 21!

N LOCAT I 'N I S( ALE

II Al, L 1414 0 s ? 1 ?()4
VA" It c I 00 0 1091 0.0 11140

Ii ~~~ ~O I (1 1114Y9. 999'

IC I I No If ? 4 . P I

IIn AtfuI Of l 1(14

v I

.9 (,.t/Le U(

II9& 11 fle

Ih I 1 *d0 'et ' JrY I- I

t r Iirr~ t.it~

of1 U 1U.9 It. Is,7. I' i

V)AI' LtI I fAG .K 4Ul 11
VI C V1 I7 't 1I u, vt I

I It



GAW/ilfTH/68-1

TARFL I

C-CEFFICICNYS F'JR ESTIMATION r-F
LOCAT'JP ANC~ SCALE PARAMETFAS CF A

WEItIULL P0I1LLAllCN f4rm L-OACER STYh1ISTICSi
(SIAMPLEF SIZLS ? TO 101

$11AIPF PARAM( T1.4 If 1. 1

M LI LIICOtiN $C5AL~

[F I I C I i LY r)il I' 'O.C cl,

I U.O#'I'7 7

LI~~~ cbtI'~', don?

(A k% LtfsI0
VA-' (LOtt u.G'1 oO"I

'4~A # L I I, A ( 'i 4 . U s 1 0 ;% 11

I ~ ~ o L I f r-/1

0jQ i.f.S I
ii A (I il1/ vFc LI

q I I is )1I .~ I N4611 I'

4. u 1 1 0 1u 1/ 1
n~~~~~ u.IttiI CV1'

I 4v



GAWIMA T1168-1j

1
TABLE IA

I
COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS IrF A
WEIIIULL PCPLLATICNS FROWd L-ORDER STATISTICS

ISAPOPLE SIZES 2 TO 101

StIAPE PARAMFTER a .2

m L I LOCATIN I SCALE

VAe4 CEMr O.(116795 O008C272
tffICIiPNCY qqg99.92

1) 6 1 to 047PB6 2 0191~75
7 f O0446f37 4 0 ,15 P 4q9
) 0,025,466 06 11 BPSV

(I 0. c1 "701 7 0. 1)?22
6 0.010114 A 0491 170

VAit CLI It 0 1 c 6? 7 .cgc lei
UticiLCy 9is.979.7

0I O 0 1711 0.I114(
7 L.0 ioldo 4 0 ? 7 0

6 01O01 0. 01 74t

bpI~ i (), 7I4ive
VAos C( t I 0 (d14L 0 .0ftL V

O 0 U 0 1 fi6

VA" C( L tI toI'.fi 1060

'P a) w I L'4I?1 v. 1ipu!/

VAN( 1(I ,~.141 01101Q41

11 AiPH G 'PI ,f~~

VAN L F II (,iI,~ t)1 / a1U

m I



GAW/MATH/6e- I

TABLE I

COE.FFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS F A

WEIhULL PCPLLATICN FR{OM L-ORCER STATISTICS
(SAMPLE Z'ZES 2 TO 10)

SHA4PE PARAMC* .':*R " 1.25

M L I L(ICA ' I SCALE

EFFICIE.CY 9,). 7 94.76

9 1 I.CCOOCO F 0.624617

rjIAt, LCAR 0.1(,0516
VAR C.-Ff 0.01711 0.102710

7 1 1 . 1  60 1 C8094519

7 O, C411,4"? 2 o I On I I "
I o.c?%'76 2 ot.11_10

0.0I6 C4 A C,126TC7

00I1'6(16 0 0, 34,4 )'
6 O.CCI'tL6 ( O0.41AflI

7 (J. c 14191 1 ,4f.t 7 1

VA4tIf GLt U0 0 Io0)
I O s, o

(P I I#'If) 0, 71 . c ,

7 1 ." l.1.
t, I ,I F n t? ,l" 'kI €6 (1 to t, r. 4 It I . I, I P1,14

0, 0 1,4 In fa II i 4L 1

(i.A' L(. 11'W' 0.1 bhl

VI cL~ UlI.'P It" 6146il li p

VAN {._ It uu I'., {1 0,0v I I i

tI I I L I t_ KL( V wi , wo ' '

lI 11f tPr ! " W 111! 6
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GAW/MATH/68- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCm L-nRCER STATISTICS
(.AMPLE SIZES 2 TC 10)

S-OOE PARAMETER s 1.25

h M L I LOCAT InN I SCALE

7 0.021264 7 0.46e84s
BIAS CCRR 0.210328
VAR CCEFF 0.011W116 0.092223
EF ICI NF CY 99.101 qq.42

J 1 0.90Z77? i O.Z'36?

3 0,064149 O.279lR2
6 0.03)079 1 0 ,52.0

BIAS CORR 0.206244
YAk CCrtt 0.016341 0.097t01
E I IClKhr.Y 91 74 9me.

7 1 0.9?3)C? 4 06101!44c
4 0.0169"l 7 0.584170

t$IA (jt1 4Mt~, '

YAW CUif 0.016 ? 0.0944(I
PHicIINLY 941 11

1 11,1 0O )CO I C.UCf CI
! , ft Q ~ l. I Icoqt,

V4i, L,,L I. I1 I ,0|1,111 0 , 1|045 C

I, | _(. I( N1- Y 9 7 1 | . 7"

I O o " 1 I " I I 11( W,

(I. C 1.fl( 1 4 1

(A,{L|! ,.C16,0 A O,I41%Cl0 .0, 1'im) 61. I Oti I

VA U ';,I. It'Il1 0. 1(70( 1
1 1l I P. lk.v 00 1  r109 0

/~0 1111 ItoJ
0. 04 4h I I.'74

, 0.016!, 0 ,l c 1)l
- I I 0. 1 7

YAK 'I 'i



GAW/MATH/be- I

TABLE

COEFFICIENTS FUR ESTIMATION CF
LOCAl I1ri ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCMd L-nlRrER STAIISTICS
(SAMPLE SIZFS 2 TO~ 10)

SHAPE PARAMtEIEP a l?

h M L I LfCATInN I SCALE

EFFICIEP'CY 41, 99.eq

y 6 41 OIR791eq 2 0*25463C
2 0,058197? 4. .21C6O

6 6.071116
BIAS CARk 0.201014
VAk CLE1I 0.010,122 0.107119
EFP II PICY 99..)441.7

4 6 1 0.907TT? 021II

6 0,0 33079 6 0, Ilfl 1

Iii AS) (1RAM 0.20D'674A

VA'1 01 1.'1 416I

I ill k COC1,14l7,1

VA4 CLII f 1 08 01 1 C.1 Vh'.i

ti.'~ I IM KY 4,. 4

I A1(?'I 1. L i4~i

ViA LIJPf

19- IN .7

4~~U A 11 114iit,
u.4 Cq I 0. M61?

li~~~~ I $cio (. 70M1

VAN E, ff (s 1)1 tA 1 L t4 1



(A v/MAT H/6l'- I

TABLE I

cuEFFICIENIS FOR ESTMATION LF
LOC.ATICK ANC SGAIF PARAMETERS FF A

WEIBULL PLPLI.ATICN FROM t-OREER STATISTICS
(SAP'PLE SItES ? in to)

SlibPE PARAMETFR4 0 1.25

L I i ucAiin% I SCALE

1 O .C4C6C? C~57
AI(A$ CUPA 0.2020?Oi
VAR CLUFF 0.01616 c.i2e637
01 ICUr Ly 99.9m ~ qe.E7

143 1 0.I~C .304H4i'O

VA4 LLH 0.010,151

0. 11 c 0.?I 0.401740

4 A' I 3E

V OI f 17.' C. 22

9, 4y..~c 1.1~C

I.A' CIRI 0 . 09160 94

t'c ('00 001hY9
Y4 CL f 1 0).011.1! 1 0. 1 )"2

G .0441'. 2 O1"M7'P~
u*/pc 0*2C',?CA

[j,.4MIR150 1.)beSCI

CA (Lt I ICI~L 1t 0. I6C713

4,1(lpc 100 I .00'1 2 O?746

wo I os4. jf6t

''1 0, ml I iL 0.1£!1 0 1 ? 7('Lt4O

d / C. d'ln? I C.?0443

'4 v 0b1C6ij' 1 1 . 65 7



GAW/MA TH/6b I

TA(ILF I

COEFFICIENTS FOR FSTIM.ITIN CF
LUCATIOn ANC SCALF PARAMETERS CF A

4EIBULL PCPLLATICN FROm L-ORCER ST671STICS
(SAMPLE SIZES ? 1C 10)

SHAPE PARAMEIFR a 1 1

M L I LUCAI IfItN I bCALE

BI AS CVPR 0) .1 47
VAH CC[CF 0.('1'41? 0,1614C4.
EFFICIEKCY 99.10 99.!7

9 4 11 1.0000c0 '. 1. 6 56 1 ?
BIAS CCpp 0 1 1)t
VAK CCLF* 0. 016,71 40.16414.?
E F F IC 1. K Gy '7 .10 ('49 1

9 3 j 1 0. H '4W I
2 0. 04 4 13 2 0,24772C

I O.C7!?7 3 1,9154632
BIAS CGRP4 0, 1974( &
VAk CCUf 0.016411 ~ 0.214S41
Er#ICI.CfY Io(; Q0 100.CO

(). ')c 71. 0.357359
0.9)4 1.908541

BIAS C(,Pk O.IM 1191
VAR CCLFF 0.CI(14320,14F

LrFICILNCY y 9 . W) 990 7')

3 1 1 1.(00')CG ~ C7

BIAS COPR 0. 1IOU96

EF1 CIFP'CY 9h .?o 9aC

4 or 21 0M4II I 1 0 .3 2 2 5h
0111 in)"') 3. 1251?2

PIA CCRPR 0,.1 764fE 1
VAR CCLFF O.ClbC6 0.32Z4'd
Eff-ICIENCY 100.00 100.co
EFFIW/N) 9'J,64 22. 11

'1 Z 1 1.00fS('Co 3.295Ht8

VAP CCLFF O.C16711 0.3234t~8

EFF ICI [hCY 9ij .7(, 99.70

9 1 11 1,ooonro I 6.2268C6

1-1 2



GAW/M/TH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOC,,TIOI AND SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FROM L-ORCER STATISTICS

(SAMPLE SIZES 2 TO '01

SHAPE PARAMETER- 1.25

h m L I LOCATION I SCALE

BIAS CCPR 0.160596
VAR CCEFF 0.016713 0064C028

EFFICIENCY 100.00 lOo.CO

EFFIM/N) 97.46 ll.CO

IC 10 lu 1 0.875093 1 0.06!12S

2 0.043946 2 0.074160
3 0.025023 ? 0.08C932
4 0.C16551 0.08674

5 0.C11861 0.091911
6 0.00Rql t 0.0969e4

7 0.006835 1 0.102114
8 O.O05?Es f 0.11773c

9 0.C04004 9 0.1.4578
10 0.002609 iC 0.1"259Ce

"IAS CODR 0.203425
VAR CCLFF 0.C13749 0.06"146

EFFICIENCY 100.00 OO.CO

EFF(P/N) 100.00 tOO.CO

1( 10 9 0,875162 2 0.107128

2 0.043A4 8 -1 0.08C945

3 0.025023 4 0.0867C7
4 0.C16553 S 0.091 91

5 &OLO ls t 0.097011

6 0.013050 1 O.o0)1t4

8 0.00795 e 0.107?e4

9 O.CC40C3 q .114636

10 0.002609 iC 0.128915
BIAS CORR 0.203189
VAR CCEFF O.C13750 0.06417q
EFFICIENCY 99.99 99.95

Ic 10 d 0.75244 2 0.149438
2 0.043850 4 0.124415

3 0.025027 0.0920C1
4 0.016546 f O.0970 q2

5 0.0170c7 1 0.102242
7 0.013970 a O.10TA73

9 0.005748 q 0.114731

10 0.002608 1( 0o129083
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GAW/MATH/6e-1

TASLE I

COEFFICIENTS FOR ESTIMATION rF
LUCATIOK ANC SCALE PARAMETERS CF A

WEIRULL PCPLLATICN FRC v L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PAPAMETFP a 1.25

M L I LCATUI(I 5 CI4 L

BIAS CcpR 0.20299i

VAR CCEFF L.C137t-1 0.Ob ;
EFFICIENCY 99.9 9.86

10 10 T 1 O.H75160 0.14S 3C

2 0.043457 4 0.1759711
3 0.0?50?? f O..i31177

4 O.C21168 7 0.IC236T
6 (O.CIRIA4 e 0.ICFC4J

8 0.0109c" 0.1149C5

10 o.01,(C1 ic 0129284
BIAS CUPR 0,2,2374
VA' CCEFF 0.013751 0.064314

EFFICIENCY qq.7 q9.71

10 10 6 1 (j.8 7 5574 01973PC
2 0,0 4iO 3. O., 879PC
3 0.03V)71 7 0.14.28;5
5 0.024451 e 0.10F3C7
7 O.C139 2 s 0.115735
9 0.0"1183 IC 0.129652

bIAS Cr'RR U.?0073C
VAP' CCCUF 0.013756 C.C6451;

EFFICIENCY 9,4.4 .99.42

1( 10 5 1 0. 8 .' q6 3 0.251541
2 C.O 6939 f C.2372r8
4 C.034804 F 0.148366

6 0,072181 1; 0.115859
9 0.acq9I? iC 0.13C3S4

BIAS CCRR 0. lq20
VAR CCEFF 0.01U '3 0.0648q3
EFFICIENCY 99.90 989e5

10 10 4 1 0.876720 4 0,307312
2 0.056970 7 0.251345

4 0.C4,574 1 0.1533;e

8 o.01716 IC 0.131118

(ilAS CURR 0.1"~
VAR CCEFF 0.013715 0.Ob%59

EFFICIENCY 99.81 97.e3
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GAW/MbTH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANt SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 1.25

N M L I LOCATION I SCALE

10 10 3 1 0.899096 0.36636

3 O.06q947 e 0,219011
7 0.0307 ic o.1618eg

BIAS CORR 0.19337' j
'iAN CCEFF 0.013797 0.067267

EFFICIENCY 99.65 95.36

Ic 10 2 1 0.919864 7 0.5135C6
4 0.G"0136 iC 0.1948q8

BIAS CCRR 0.1' 0,  1
VAR CCEFF 0.C13859 0.0721F2
EFFICIENCY 99.21 88.87

IC 10 1 1 16000000 C.76C C
BIAS CORR 0.147614
VAR CCEFF 0.014121 0.C93/o87
EFFICILKCY 97.37 68.61

lC 9 1 0.875260 1 C.C72346
2 0.043051 2 0.082.17C
3 0.C25027 2 0.0 i'lu
4 0.016553 A 0.096242
5 0.011862 0.102(,41
6 0. C870 0.1075;1
7 0CC6831 7 0.113Z76
8 0.005278 e 0.114270
9 O.006443 9 0.d611Ch

4 BIAS CORR O.?CIC40
VAR CCEFF 0.C13751 0.071278
EFFICIENCY 100.00 100.CO
EFF(P/N) 99.98 89.99

10 9 A 1 0.875321) 0.118999
2 0,043856 3 0.08q9C5
3 o.025027 4 o.Cq62e4
4i 0.10b55 t 0.102C91
5 0.0118!R 6 0.10764q
6 0.0131'47 7 0.11333e

8 0.007887 e 0.11S337
* 9 0.00644C s 0.261254

*r



GAW/MATH/68-1

TAfBLE I

COEFFICIENTS FnP ESTIMATION GF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FROM L-ORDER STATISTICS

ISAMPLE SIZES 2 TO 101

SHAPE PARAMETER - 1.25

N M L I LOCATInN I SCALE

BIAS CORR O. 20120.
VAR CCEFF 0.013753 0.07131q
EFFICIENCY Oq qg 9.94

I , 9 7 1 0.875410 2 0.1660C8
2 0.043s5R 4 0.l2ai79
3 0.025031 0.IC2156
4 0.016149 e 0.1071750
5 0.017007 7 C.113435
7 0.013962 E 0.119447
9 O.CCeII3 q C.2614q7

BIAS CORR 0.2C0905
VAR CCEFF 0.013754 0.071386
EFFICIENCY 99.98 9g'e5

9 6 1 0,875574 2 0.16625C
2 0,043P6C 4 0.1O5461
3 0.C'3971 f 0.1522e5
5 0.024451 7 0.113sq3
7 0.013962 e 0l1r)6'6
9 O.C08183 q 0.261944

BIAS CCRR 0.200730
VAR CCEFF 0.013756 0.071510

EFFICIENCY 99.q6 99.f8

10 9 5 1 0.P75963 3 0.219353
2 0.056939 5 0.2088C3
4 0.C34804 7 0.15E628
6 0.C223R3 e 0.11995I

9 0.0Cq91? q 0.262775
BIAS CORR 0.199920

VAR CCEFF 0.013763 0.071739
EFFICIENCY 99.97 99.36

IC 9 4 1 0.876720 3 0.2797CI
2 0.C56970 6 0.263673
4 0,046574 E 0.164555
8 0.019736 s 0.2644C7

BIAS CCRR 0.196'23
VAR CCEFF 0.013775 0.0722CC
EFFICIENCY 99,83 98,72
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GAW/MATH/6e- "

TARL. I

COEFFICIEV:,! FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLA' ICN FPOM L-ORCER STATISTICS
(SAMPLE SIZFS 2 TC 10)

SHAPE PARAMETER a 1.25

N M L I LOCATInN I SCALE

ic 9 3 1 O.R99896 A 0.342037
3 0.069947 1 0.281587
7 0.030157 q 0.3C7743

BIAS CORR 0.193377
VAR CCEFF 0.013797 0. 0730.,4
EFFICIENCY 9q.67 q760

10 9 1 0.919864 f 0.4744!3
4 0.0R0136 9 0.353257

BIAS CORR O.179386
VAR CCEFF 0.013859 0.075773
EFFICIENCY 99.23 94,C7

c 9 1 1 1.O000CO 0.76C2C5
BIAS CORR 0.147614
VAR CCEFF 0.014121 0.093487
EFFICIENCY 97.39 76.24

ic 8 8 1 0.875566 1 0.081347
2 O.C43R67 2 0.092612
3 0.C25034 3 0.101022
4 0.016'56 0.108167
5 0.011861 0.114567
6 0.008889 6 0.12C871
7 0.006821 7 0.126880
8 0.0114C4 e 0.413373

BIAS CORR 0.198765
VAR CCEFF 0.013756 0.08C2C.
EFFICIENCY 100.00 100.'"0
EFF(M/N) 99.15 79.',P

10 8 7 1 0.875635 2 0.133607
2 0.043870 ? 0.1010 C
3 0.025033 4 0.10822z
4 0.016558 0.114631
5 0.011856 0.12C945
6 0.013040 1 0.126958
8 0.014007 8 0.413636

BIAS CORR O.198526
VAk CCEFF 0,013757 0.08C254
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GAW/M#TH/6e- i

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATI(n ANC SCALE PARAMETERS CF A

WEISULL PCPLLATICN FRM L-ORCER STAIISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER 1.25

h M L I LOCATinN C ,ALE

EFFICIENCY 9q.qq Uon4

IC 8 1 0.8R5740 2 0. Is(..
2 O.043874 4 .1SY ,8
3 0.C2503 1 0,11471e
4 C. C23172 6 0.121072

6 0.01A 77 7 0.127081
8 0.01'0C6 8 0.414067

BIAS CORR 0.19H349

VAR CCEFF 0.01375- 0.08C338

EFFICIENCY 9qqp 99.e3

IC 5 1 O.876027 2 0.186977

2 0.043878 4 0.2197Cl

3 O.C'3979 6 0.171119
5 C.C?9375 I 0.1272e5

8 0.016741 8 0.414868

RIAS CCRR 0.19771q

VAR CCEFF O.CI3764 0.08C4q5

EFFICIENCY 99.q5 99.64

IC 8 4 1 0.876720 3 0.246761

2 0.056970 - 0.234713
4 0. 0469,74 7 0. 17 )f 7

A O.019736 E 0.4162c3

BIAS CORR O. 196'23
VAk CCEFF C.C13775 0.08C784

EFFICIENCY 99.87 99.28

iC a i I 0.8q9R96 3 0.314831

3 0.069447 6 Or296416

7 0.030157 E 0.46el g

BIAS CORR 0. lq3377

VAR CCEFF 0.013797 0.081365

EFFICIENCY 99.71 98.57

1 8 2 0.9 lq64 0.454046
4 0.080136 e 0.5?C96C

BIAS CCRR 0.179386

VA4 CCEFF 0.013859 0.083049

EFFICIENCY 99.26 96.57



GAW/MATTH/6e- I "

TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANC SCALE PAPAMETE-.S CF A
WEIBULL PCPLLATICN FROM L-ORCER STATISTICS

ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.25

M L I LOCATION I SCALE

IC 8 1 1 1.O000CO 0.76C2C5
BIAS CORR 0147614
VAR CCEFF O.C14121 0.93487
EFFICIENCV 97.42 85.79

ic 7 7 1 0.876051 1 0.092890
2 0.043887 2 0.1057 C3
3 0.025043 3 0.115320

4 0.016556 4 0.123294
5 0.011863 O.13CTe5
6 O.CC8B75 6 C.1374C3

7 0.017724 7 0.596315
BIAS CCQR 0.195418
VAR CCEFF O.C13764 0.091683
EFFICIENCY 100.00 100.CO

EFF( I/N) 99.8q 69.96

IC 7 6 1 0.876130 2 0.152758
2 0.043889 i 0.115162
3 O.C2504(, 4 0.12?368
4 0.C16552 5 0.13CR7C
5 0.017001 f 0.1374q9
7 0.021382 7 0.596746

BIAS CCRR O.1q5225
VAR CCEFF 0.C13765 C.C91751

EFFICIENCY 99.99 9q.93

IC 7 5 1 0.876294 2 0.213133
2 0,043891 4 0.177171
3 0.033q88 C. I 3Cq88

5 0.024446 f 0.137664
7 0.C21382 1 0.597445

BIAS CORR 0.195049
VAR CCEFF 0.013768 0.091861
EFFICIENCY 99.97 09.el

ic 7 4 1 0.676735 2 0.213548
2 0.056q7S 4 O.25C742
4 0.040853 6 C.194861
7 0.025434 7 0.598717
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4tWi 6 TH-6-- i

TABLE I

COEFFICIENTS FflR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATIrN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 Tr, 10)

ShPE PARArET.R - 1.25

N M L I LOCATION I SCAL-

BIAS CORR 0.1194482
VAR CCEFF 0.C13775 0.0920f6
EFFI CIENCY 99,92 99,58

10 1 3 1 0.8qR6 3 C.281863
3 0.C69q47 5 0.2677El
7 C..C3C157 1 0.65E231

BIAS CORR 0.193377
VAR CCEFF 0.013797 O.09244C
EFFICIENCY C9.76 99 .I q

10 7 2 1 0gi9864 4 0.36qC5
4 O.C0136 7 0.71736.C

BIAS CORR 0.179386
VAR CCEFF 0.O1359 0.0939%3
EFFICIENCY 99.32 97.96

IC 7 1 1 .CCCCCO I 094C9S5
BIAS CORR 0.147614
VAR, CCEFF 0.014121 0.10C374
EFFICIENCY 97.47 91.34

iC 6 6 1 0.876784 1 0.1081q8
2 O.C43918 2 0.123121
3 0.025053 3 0.134117
4 0.016S64 4 0.1436A5
5 0.011847 5 0.151640
6 0.025834 t 0.825418

BIAS CORR 0.191324
VAR CCEFF 0.013776 0.107OC3
EFFICIENCY 100.00 100.CO
EFF(I/N) 99.81 59g,5

IC 6 5 1 0.876888 2 0.177952
2 0.043922 3 0.134162
3 0.025050 4 0.143748
4 0.023173 5 C.151756
6 0.030q66 i 0.82tlC9

BIAS CORR 0.191147
VAR CCEFF 0.013777 0.107095
EFFICIENCY 99.9q 99.91

2CC



GAW/MA TH/6E-1

TABLE I

CCEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORPER STA7ISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.25

N M L I LOr.AT I N I SCALE

ic 6 4 1 0.877207 2 0.24e224
2 0.057OC4 4 0.206369
4 0,034818 5 0.151922 
6 0.030971 6 0.827239

BIAS CCRP 0,190960

VAk CCEFF 0.013782 0.107244
EFFICIEKCY 99.95 99,78

L 6 1 . 0.9CO035 2 0.24E792
3 0.062q7 4 0.2917q9

6 0.037018 f 0.895IC4
BIAS CCAR 0.190427
VAR CCEFF O.C13799 0.107519
EFFICIENCY 91.81 9*52

10 6 2 1 0.919864 3 0.4174C8
4 0.080136 6 0.962273

BIAS CORR 0.179386
VAk CCEFF 0.013859 0.10e375

EFFICIENCY 99.40 98.73

10 6 1 1 I.OCCCCO f 1.159397
BIAS CORR 0.147614
VAR CCEFF 0.014121 0.112897
EFFICIENCY 97.56 94.78

iC 5 5 1 0.877890 1 0.12S529
2 0.043Q58 2 0.147219
3 0.02507? i 0.16C554
4 0.016552 4 0.1712C5
5 0.016527 5 1.127014

BIAS CORR 0.186331
V k CCEFF 0.013791 0.12e471

EFFICIEHNCY IOC.00 1O0.CO
EFFI(I/N) 99.68 49.93

10 5 1 0.878054 2 0.2128S4
2 0.043960 3 0.16C659
3 0.034014 4 0.1713!6
5 0.043972 s 1.12el31

2C1



GAW/MATHi/6e- I

TAflIC I

COEFFICIENTS F911 CW;4ATION FF

LflCAYIOK ANC SCALE PARAMeTFRS CF A
WEIflULL PtPLLA ICN IN('$' L-flRCER STAYIST ICS

S~AMPLE~ "0171 2 10] 10)

tal'All P*IADlm IfI1

N 04 L I LVCAT I (N S CALE

VAR UM~I 0.( 1)71( 0 O. 17P6C 2
E fFI C I hCY y ).)".qo

ic 3 1 O.Alti'4AI 2 0.V7711

0. c0$.4 1 wil

VAo CLF (.00111111 O.I?Phls

4 )1L () 16 11,6

I) I A C i)P14 0.*1 711116
VAN CL I I I 0. 01 11Ij C . 174 144

1 I. 0C 4 0 CC 1 .4.4/11
til ASC( R . 4?/1
VAk CtrrF (j.cI.I?7C9176

ti I I (NL 9(1 2(4

IL 4 ,1,1 (
O 004 402 1 2 0 1 "u74 13

is 0,10,'11 A(

MIL!l 0. 1 ?II m1

VAII CLI II 0. 0 1 i2Q 0. 16( 11

LII~ 6CtL '1 1r9 1 *p i

IL. 4 , 191 2 0, J0040
ol0.0 10116 " I Oo 141, J

4 7oN06/4 1.534
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SAW/MATH, 6e-I

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FROM L-ORCER STAIISTICS

(SAMPLE SIZES 2 To 101

SHAPE PARAMETER a 1.25

M L I LOCATION I SCALE

VAR CCEFF 0.C13859 0.161243
EFFICIENCY 9Q.72 g'.67

IL 4 1 1 1.COOOCO A 1.e 3796
B1IAS C('RR 0. 147614
VAH CCEFF 0.014121 0.161360

Eft ICI"NCY 97 .e7 98,38

1 3 3 1 O. 8 2167 1 0.213448
2 0.0440qq 2 C.242078

3 0.C73'35 3 2.2127e2
BIA5 CORR 0. 172437
VAw CCEFF 0.013R64 0.214539

EF- CIE CY 100.00 1O0.CQ
LFFP/N) 99.17 29.S0

IL 3 1 0.905175 2 0*35C526
3 O.C94B25 3 2.21627-

BIAS CORR 0.172242
VAW CCLFF O.013879 0.2.4495
CFFICIENCY 99.8q 9,4.e3

IL 3 1 1 1.0COOCO 2.455013
iIAs CORR 0.147614
V4' CLEFF U.0 14121 0.21 1 !2
EFFICICNCY 9e.19 99.25

IL 2 1 0.8FB7129 I 0.315722
2 0.112671 2 3.436520

tIIAS LURR 0.16224L
VA, CC0FF 0.013144 C.3224q9
EFF- ICIEKCY 100.00 lO0.CO
EFf I0/N) 98.60 1;.eg

10 2 1 1.0000C0 3.1045Cq
OIAS CCPR 0.147614
VAR CCEFF 0.014121 0.323274
FFFI( ICY 98.75 99.76

L, 1 1I.CCOCCC I 6.7744C8
FlsA LOAR 0.,147614

2C 3



GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ECSTIMATION CF

LOCATICK ANC SCALF PARAMETERS U.F A
WEIBULL PCPLLATICN FRON L-ORDER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMET.R 1.25

M L I LOCATIqN SCALE

VAR CCFF O.C14121 0.648028
EFFICIENCY 100.00 IOc.CO
EFF(M/N) 97.37 9.g0

20 ,



GAW/MATH/6e- 1

TABLE I

CCEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

'E|BULL PCPLLATICN FROM L-ORCER STATISTICS
(%AMPLE SIZES 2 TC 10)

SHAPE PARAMETER = 1.50

N M L I LOCATInN I SCALE

2 2 2 1 0.P77049 0.40C535
2 0.122951 2 0.62436q

BIAS CGRP 0.650R38
VAi( CCEFF 0.144482 0.227522
EFFICIENCY 100.00 1oC.CO
ES(Y/N) 100.00 loC.co

2 2 1 1 1.0000oC 0.80P54C
RIAS CCAR O,568694
VAk CCEFF 0.149093 C0247937
EFFICIENCY 96,91 91.eo

2 1 1 1 1.C00ocC I 1.75e415
BIAS CORn 0.5686S4
VAk CCEFF 0.149C93 C,46CqS9
EFFICIENCY 100.00 100.C0

EFF(M/N) 96.91 49.35

3 3 3 1 0.825955 1 0.232979
2 0.110934 2 G.315965
3 0.063912 3 0,46C3

BIAS CCRR 0.542711

VAR CCEFF 0.092617 C.15C7E2
EFFICIENCY loC.00 100Co
EFFU 5 /N) 10c.00 IoC.CO

3 3 2 1 0.e35667 2 0,42C9q4
2 0.164333 2 C.45C628

BIAS CORR 0.5004Ci
VAR CCEFF 0.083695 0.15402q
EFFICIENCY 9 .71 97.e8

3 3 1 1 1.OCOOCO 0.6963C7
BIAS CCRR U.433995
VAR CCEFF 0.08683C 0.177966
EFFICIENCY 95.15 84.71

3 2 2 1 0.835667 1 0.344432
2 0.164333 2 I.C1426

BIAS CORR 0.5004C1
VA4 CCEFF 0.0836q5 C.227344

2 C 5
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GAW/MATH/68- 1

TABIE I

(.EFFICIENIS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CRCER STATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER = 1.50

K M L I LOCATInN I SCALE

EFFICILNCY 1O c.OO lO0.CO
EFF(IP/N) 98.71 66.1

3 2 1 1 1.CCoCCO 2 1.19i186
BIAS CCRR 0.433q95
VAR CCEFF 0.0R6930 0.23456L
EFFICIENCY 96.3) 6.92

1 1 1.0COOC0 1 2.304176
BIAS COPR 0.433995
VAN CC-FF 0.086WI0 0.46C9q8
EFFICIENCY 100.00 10C.CO
EFF(M/N) 95.1, 32. 7C

4 4 4 1 0.79 71C4 I C.15b949
2 0.0S91$96 2 C.209494
3 0.C63199 3 0.25e541
4 0.04OC0 Li 0.343869

BIAS CGRR 0.478968
VAR CCEFF 0.055586 0.112671
EFFICIENCY 10C.00 1OC.CO
EFF(M/N 1 00.0c lOC.0

4 4 1 0.801127 2 0.2860te
2 0.141995 3 0.26C3q3
4 0.C'7015 L, 0.346681

BIAS CCRR 0.470693
VAR CCEFF 0.C95P8i 0.113624
EFFICIENCY 99.47 99.16

4 4 2 1 0.863'37 3 C.424437
3 0. 1 ",(- 3 4 0.36104q

BIAS CORR 0.448135
VAR CCEFF 0.056413 0.11E5E6
EFFICIENCY 98.51 95,C3

4 4 1 I.COCOCC 4 0.6343CC
BIAS CORR 0.358255
VAR CCEFF 0.059168 0.14293C

EFFICIENCY 93.95 76,e3
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAME'ERS CF A

WEIBULL PCPLLATICN FROC? L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 1.50

N M L I LOCATInN I SCALE

4 3 3 1 0.802583 1 0.21C1El
2 O.C9977C 2 0.27t354
3 0.097f48 3 0.'3C824

BIAS CORR 0.4526C8
VAm CCEFF 0.05597q 0.15C636
EFFICIENCY lOC.00 IOC.CO
EFF(M/N) 99.30 74.80

4 3 2 1 0.863137 2 0.37E8E7
3 0.136863 0.738420

BIAS CORR 0,448135
VAR CCEFF 0.C56411 0.152315
EFFICIENCY 9q.23 98.s0

4 3 1 1 1.OCC(,CC 0.985251
BIAS CCRR 0.358255
VAR CCEFF O.C5916q C.1611C3
EFFICIENCY 94.61 93.50

4 2 2 1 0.81515C I O.31C791
2 0.184850 2 1.343978

BIAS CCRR 0.414257
VAR CCEFF 0.0569CI 0.2272S3
EFHCICKCY 100.00 1OC.CO
EFF(P/N) 97.69 49.57

4 2 1 1 1.CCCOCO 1.512368
BIAS CORR 0.358255
VAR CCEFF 0.059168 0.23C9f2
EFFICIENCY 96.17 98.41

4 1 1 l.COooco 1 2.791310
81AS CORR 0.358255
14AR CCEFF 0.C59168 0.46C9S9
EFFICIENCY 100.00 lo0.CO
EFF(P/N) 93.915 24.44

5 5 5 1 0.778,S29 I 0.I182q7
2 0.092024 2 0.1535qC
3 0,059190 0184 9l
4 06C41881 0.21@818
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GAW/MATH/6e- 1

TARLE I

COEFFICIENTS FOR ESTIMATION CF

LOCAT[0F% ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCI1 L-ORCER STATISTICS

(SAIt'PLE SIZES 2 Tf iO)

SHAPE PARAMETER = 1.50

N M L I LOCATION 1 SCALE

5 O.C2?277 0 ,2825S3

BIAS CORR 0.41 5 6 5 1

VAR CCEFF O.C40887 0.089928

EFFICICY ICG.00 1oc.co

EFF(M/N) OC.00 iCC.CO

5 4 1 O.78ORC2 2 0.213219

2 O.CW2162 3 C., 16 -5 4 58

3 O.O Rn58 4 0.21G647

5 0.03897q t 0.282-741

BIAS CGRR 0.430060

VAR CCEFF O.C410O
C 4 0.09CC1

EFFICtIEC'. 99.71 qq.Sq

5 3 L 0,784136 2 0.32541.

0.127217 4 0.292118

I, O.C98449 t 0.2875C3

BIAS CURR O.4142e2

VAR CCEFF O.C41196 C.0915e3

EFFICIEN C', 99.2S 98.21

5 5 2 1 0.840789 3 0.4844C0

3 O.15211 0.35@ 13

BiAs CORR 0.3899CO

VAR CCEFF 0.C41683 0109544C

ECFICIENCY 9P.09 94.22

5 5 1 1.00000 0.59795

BIAS CORR 0.3C8739

VAR CCEFF 0,043)41 0.121673

EFFICIENCY 93.09 73.91

5 4 4 I 0.782045 1 0.1 4 74 e C

2 o.oq2337 2 0.191CR2

3 .C59?60 3 0.229071

4 0.C66')59 '4 0.576528

BIAS CORR 0.417164

VA CCEFF 0.C41060 C.1125F6

EFFICIENCY 100.00 1O0.CO

EFF(M/N) 99.56 79.e7
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GAW/M ATH/6e-1

TABLE I

CCEFFICIENTS FOR FSTTMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLIATICN FROM L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 1.50

N M L I LOCATION I SCALE

5 4 3 1 0.784336 2 0.2656P6
2 0.127217 ? 0.23COC3
4 O.C8844A 4 0.57q377

BIAS CCPR 0.414282
VAR CCEFF 0.041196 0.113167
EFFICIENCY 99.69 99.49

5 4 2 1 0.840789 2 0.4C6145
3 0.159211 4 0.675477

P.IAS CORR 0.389qC0
VAR CCEFF 0.G416e3 0.115114
EFFICIENCY 9B.5 97.e0

5 4 1 1 1.CCCCCc 4 0.e72655
tIAS CORR 0.30R7395
VAR CCEFF 0.043941 C.1248tC
EFFICIENCY 93.46 qc.17

5 3 3 1 0.789097 1 C.19'173
2 0.02857 2 0.251746
3 0.118045 3 0.976t77

BIAS CORR 0.3919C5
VAR CCEFF 0.041449 C.15C53
EFFICI:NCY lOC.00 1oc.Co
EFF(M/N) 98.64 59.72

5 3 2 1 0.8407eg 2 0.351031
3 0.159211 ? 0.983111

P14S CURR 0*3999CO

VA-4 CCEFF 0.C41683 0.151612
EFFICIENCY 9q.44 99.33

5 3 1 1 I.CCOOCO 1.221697
BIAS CCRR 0.30873=
VA-< CC FF 0.043941 C.156tIs
EFFICIENCY 94.33 96.41

5 2 2 1 0.8028q3 1 0.287397
2 0.1971C7 2 1.6379ee

BIAS CORR 0.35753A
VAk UCEFF 0.042204 0.227212

2C9
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GAW/MhTH/6e-

TAFL F I

CCEFFICIENTS FIR ESTIMATION CF
LOC4TIOK ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRr1M 1-ORCER STATISTICS
ISAMPLE SIZES 2 TC 10)

SH-AP! PARAMETFER 1.50

IN M L I LnCATIflN I SCALE

EFFICIENCY IOC.00 1OC.Co
EFFUM/N) 91c.HR 39,57

5 2 1 1 1.c0vcoC2 1.797477
P.IAS Ct'RR 0.308i73c;
VAR CCEZFF O.C43q'il C.22q4e8
EFHICILKCY 96.0s q9. C 3

5 1 1 1 1.CCOOCO 1 3.231;029
BIAS CORR U.IC~i735
VAk CLEFF C.C',3qAl 0.46Cgr9
EFFICIENCY 100.00 LM0C

c 6 6 1 0.76-5I I C.C92'4e3
2 (,. 0 n6R61 2 0.119563
3 0. G 5l(c 3 012S
4 O.C4(1297 4 C.164312
5 Q.Gio?61 0 *1 8r e 1
6 C.C21?223 C.24C'9IA

IAIAS C.nRR 0 1C
VAR CL;JF 0.031R19 C.C74916
EFFICIENCY 100.00 loc.co
EFFJP/N' 100.00 10C.Co

6 6 5 1 0.7b6 0.167d,1
2 0.096939 ? 0.142293
3 O.GPC3C7 4 0-16466C
5 O.C44FI61 0.l9C3Cl
6 0.021223 f 0.2%f

U L. C lP P 0. 4C152 0
VL'r' CCEFF 0.011871 O.C74992
EFnICIEKCY 99.84. 99.77

6 6 1 0.7419'63% 0.2467CC
2 0. 11 7' 71 4 0.225660
49 O.0835110 0,1913?3
6 0.C28823 6 C .2 4 2 6

BIAS CORR 0. 3 JR156
vAR .LEFF 0.0311946 C.0754.7
EFFICIENCY 9 .6 99 .16
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GAW/M6TH/6E-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEI ULL PCPLLATICN FRCN L-CRCER STATISTICS

(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER - 1.50

4 L I LOChTIrN I SCALE

6 3 1 0.815027 3 0.35227C
3 0.121352 0.254823
5 0.063621 0.245977

BIAS Cf-RR 0.387046

VAR CCkFF 0.012114 0.07t610
FFFICIENCY 99.0p 97.t6

6 2 1 0.86C117 4 C.48335
4 0.139R23 e C.302379

BIAS CCRR 0.366449
VAR CCEFF 0.0325?4 0.08C335
EFFICIENCY 97.7q 93.13

6 1 1i.CCOOCO ('.80C3!1
BIAS COQR 0.2734CC
VAR CGEFF 0.034459 0.103242
EFt;ICIEKCY 92.34 72.47

5 5 1 0.7 77e7 1 0.1113S3
2 0o0.7092 2 0.143124
3 0.056014 ? 0.16qTq6
4 0.040295 4 C.1gE682
5 0.04AI1 0.47845C

BIAS CURR 0.390115
VAR CCEFF O.C31917 O.0898t
EFFICI KCY 1OC.00 IOC.CO
EFF(W/ N) 99.69 83.25

6 5 1 0.769CC4 2 0.201124
2 0.CP7170 3 0.17C115
3 0.080413 o.Iq96162
5 0.063412 5 0.47S753

BIAS CORR 0.387932
VAR CCEFF 0.031969 O.09Cg11
EFFICICNCY 99.84 99.72

b 5 3 1 0.815027 2 0.2956PS
3 0.121152 4 C.26q41g
5 0.063621 5 0.483027

BIAS CORR 0.387046
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GAW/MATH/68- .

TABLE I

COEFFICIENTS FOR ESTIMATION PfF

LLICATICK ANC Sr.ALE PARAMETERS CF A

WEIBJLL PCPLLATICN tAIm L-ORCER STATISTICS
(SbMPLE SIZES 2 IQ 10)

SHAPE PARAMETER - 1.50

N M L LOCATInN I SCALE

VAR CCFFF 0.C32114 O.COCT7C

EFFICIENCY 99.3R 9.Co

6 5 2 1 O.8 -0177 O.4226eS
4 0. 1 34H23 C.564157

BIAS CORR 0.366449

VAR CCtFF 0.032S38 O00q2436

EFFICIENCY 9P.Cq 97.22

5 1 1.0c(OnCo C.8CC3EI
BIAS CCRR 0.2734CC

VAR CCEFF 0.C34459 0.103242

EFFICIENCY 92.6? 87.Ci

6 4 1 0.772?E4 1 O.13e711

2 0.(%P7495 2 O.177H55

3 O.'619C 3 0.21C28
4 O.CP4071 4 C.77t%8

BIAS CORR 0. 1717,

VAk CCEFF 0.0321C6 0.1125!3
EFFICIENCY 100.00 IOC.CO

EFF(P/N) 9q. 10 66.,7

4 3 1 0. 1 73Rq6 2 0.25C246
2 C. l~ll I .21C7'3

C. 11 i 111 C7
4 . O7793 4 0.77Eq6

61.S CUlRR 0.370217

VAR CCEFF 0.032177 0.112944

EFF[ICIEV3Y 99.79 99.E5

4 2 1 0.860177 2 0.36e026
4 0.139R23 4 0.874826

BIAS CCRR 0.36644q

VAR CCEFF 0o.032534 0.113946

EFFICIENCY 98.!.7 98.78

6 4 1 1 1.0conC0 4 1.06Lq9g
BIAS CORR 0.2734C0
VAR CCEFF 0.03445P O- I .76

EFFICIENCY 93.17 94.28
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3AW/M A TH/6E- 1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS OF A

WEIe, ULL PCPLLATICN FROM L-ORCER STATISTICS
%SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 1.90

N M L I LOCATION I SCALE

6 3 3 1 0.780203 1 0.183361
2 0.088108 2 0.2342C9
3 0.131689 3 .19764P

BIAS CCRR 0.34801q
VAR CCEFF 0.032443 C.15C573
EFFICIENCY 1oC.00 100,CO
EFF (/N) 98.08 49.69

6 3 2 1 0.826759 2 0.33C25C
3 0.173241 3 1.202677

BIAS CORR 0.346qgc
VAR CCEFF 0.032592 0.1512!7
EFFICIENCY 99.54 99.55

t 3 1 1 1.O000C 1.432282
SIAS CORR 0.2734C0
VAR CCEFF 0.034458 0.1540e1
EFFICIENCY 94.1 9"1.72 

6 2 2 1 0.794744 I 0.269778
2 0.2C5256 1.908i6l

BIAS CORR 0.316916
VAR CCEFF 0.033069 0.227261
EFFICIENCY 100.00 100.CO
EFF(P/N) 96.22 32.92

6 2 1 1 1.OCOOCO 2 Z.C6C115
RIAS CORR 0,2734C0
VAR CCEFF 0.034458 0.22e743
EFFICIENCY 95.97 99.35

6 1 1.0000CO 1 3.657651
BIAS CCRR 0.2734CC
VAR CCEFF 0.C34458 C.46C9O
EFFICIENCY 100.00 Lo.CO
EFF(M/N) q2.34 16.23

7 7 7 1 0.755462 1 0.075838
2 0.083054 2 0.096qCl
3 0.053330 ? 0114239
4 0.038665 4 C.13C56l

2 13



GA/MATH/60-1

j A BLE I

CUEFFICILNIS FOR LSIIMATION UF

LUCATION ANC SCALE PARAMETERS CF A
WFIBULL PCPLATICN F14F0 I-ORCER STAIISTICS

(SIMPLE S1ILS 2 Irl 10)

.146vt pARAMFIl;(' 1,50

L L I L C A I I rN I Sr. AL E

6 0.0?314 0, a167If2

7 0,010;112 O.209%?P

VAk CLFF O.C? 74A 0. C40 4049
tiff / .} lO0 On 00.CO

7 uJ.7i'i?O56 2 0.1372(2

2 0..11415 O4. 1'3 l'
0 .. O C 1ic

4 O.C t.,4'7 0 . 1 7 1 ?3
6 O~,01IC6 t 0.6P2,

()l, 0, k , 11",7 70, 11 2

7 O.OI'l7) 7 .|17

.A U , I4 I I 1" 2
VA CLL, U. U *(IQ 07,0641

, f I ( ). 1q , 1 0 ) 91. 47,1

7 7 1 U. P, Mo 1 .1 74( t

O , Op 7 2 ?' ' 0. 14 d

U. Gf14 If6 C .16 tG
7 L,7 O.?1,,0

F ICI tNLY 94.J 7.

4 0.C r[, I 0.16 q qI
&6 0: OC4 "1.I 1 01?08?

7. If 0 1 12C 4 0 O. 3 6 e12
3 0,1)1129 1 0.277?C1

6 0, U 5976

VAN~ C( UF F u.G 76 0 1 0.06Cit I

ttliciv9Ly 90,96h

LI~



GAW/MTH/60- 1

TARLE I

CCEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-CROER STATISTI'S
(SkMPLE SIZES 2 TO 101

SlAPE PARAMETER - 1.50

N M L I LOCATIflN I SCALE

7 7 .45157 O.4797C2
4 C,.154643 7 0.272778

BIAS CORR ,.33"6P7
VA4 CCEFF O.Z.6377 0.06981l

EFFCI.KCY 97.60 91.75

7 7 1 1 1.OCCOCe 0 .7 491F8
BIAS CORA 0. ?4 669'1
VAR CCEFF 0.02P,156 C.08eR49
EFFICIEr'I 91. 76 72.C9

7 6 6 1 0.757165 I 0.088398
2 0.C93?27 O. 112 91
3 O.C53424 0.132972

4 0.03J7C6 C.151746
5 0. 02 9044 t 0.1710).4
6 0.C37835 6 0.41C171

BIAS CORR 0.36826R
VAR CCEFF 0.025.C? C.074772
EFFICIEKCY 100.00 1O0.Co
EF F ( m/ ) 99.77 85.f 6

7 6 5 1 0.75791C 2 0.15S9C4
2 0.CA 327 1 0.1330;1
3 0.0S3447 ? 0.15q5 .
4 0.05 697 6 .17 1 E0
6 0.04HI86 6 .41 14q

BIAS CO1RR 0.366642
VAR CCCFF 0.025828 C.0748S,
EFFICIENCY 99,90 9g.83

6 1 0.759151 0 .23CIP5
2 0. 11131,12 4 0.2123Cg9
4 0.081015 0.171829

6 C.048435 6 0.412316
BIAS CORR 0.36579?
VAR CCEFF 0.025P73 0.075176
EFFICIEK(.Y 99.73 99.,16

6 3 1 O, 8C 29C4 C.32 176
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GAW/M ATH/66- I

TABLE I

COEFFICIENTS F.IR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS (F A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER 2 1.90

N M L I LOCATIrN I SCALE

3 0. I 3 7'21 9 0.236386
6 O.0597t7 f 0.415 8 6

BIA5 CfRR 0.362297
VAk CCEFF 0.026015 O.C75R54
EFFICIENCY 99.18 98.57

6 2 1 0.845357 4 C.' 43C186
4 0.154643 t 0*48838

BIAS CURF, 0,333687
VAR CCEFF 0.C26377 0.07765C
EFFICIEN . Y 97. 8 96.2-1

6 1 1.OC0OCO C. 74 1ee
BIAS CORR 0,246699
VAA CCEFF 0.O?2)56 C.0RL4g
EFFICIEICY 91.97 84,16

7 5 5 1 0. 760281 1 0.105851
2 0. 09 3525 2 C.13=5026 
3 0.C51570 3 o.i5e7 e5
4 O.C 3473q 4 C.18C668
5 0.C ,3R86 C.64e0e3

BIAS (-RR 0.354?6i
VAR CCEFF 0.025909 O.08Sd42
EFFICIENCY 100.00 O0.CO0
EFF(f/N ) 09. 16 7 1. 2)

7 5 4 1 0.761121 2 C.1913E3
2 0.083S79 3 C. 158979
3 0. 075465 4 0. 1 8C975
5 0.0 79914 9 C. 64346

BIAS CORR 0.353131
VAN CCEFF 0.025939 o.9C023
EFFICIENCY 99.89 9 9.e0

7 5 3 i 0.80373 q 2 0.275528
3 0.1161q3 4 0.25?243
5 0..C80069 9 0.652042

BIAS CrRR 0.352693
VAN CCEFF 0.0)60(40 O.09C42C
EFFICIENCY 99.50 99.36
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GAW/MA TH/68- I

TABLE I

COEFFICIENTS FOP ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-CRCEP STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.50

h M L I LOCATInN I SCALE

7 5 2 1 0.845357 2 0.389251
49 0.154643 5 0.734C91

BIAS CORP 0.333687
VAR CCEFF 0.026377 0.09189
EFFICIENCY 98.23 98.31

7 5 1 1.0000C0 5 C.965126
BIAS CORR 0.246699
VAR CCEFF 0.028056 O.C97488
EFFICIENCY 92.35 92.16

7 4 1 0.765413 1 0.1317C4
2 0.093982 2 0.167692
3 0.053755 ? 0.196C9
4 o.C9651 4 C.95S34

BIAS CORR 0.336669
VAP CCEFF 0.026087 C.112537
EFFICIENCY 100.00 lO0.CO
EFF(M/N) 9.3.69 56.S1

7 4 1 0.766677 2 0.237927
2 0.112252 ? 0.196942
4 0.121071 4 0.958628

BIAS CORR 0.335783
VAR CCEFF 0.026132 C.112817
EFFICIENCY 99.83 99.75

7 4 2 1 0.845357 2 0.3425C8
4 0.154641 4 1.C52247

BIAS CORR 0.333687
VAR CCEFF 0.026377 0.113426
EFFICIENCY 9P.9n 99.22

7 4 1 1 1.0000C0 1.235776
BiAS CORR 0.246699
VAR CCEFF 0.028056 0.11f921
EFFICIENCY 92.98 96.25

7 3 3 1 0.773891 1 0.17?'97C
2 O.084657 2 0.22C776
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GAW/MA TH/68- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
W IBULL PCPLLATICN FROM L-ORCER STATISTICS

ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.50

N, M L I LOCATInN I SCALE

3 0,141453 2 1.40C754
BIAS CORR 0.314608

VAk CCEFF 0.076182 0.15C5E2
EFFICIENCY 100.00 00 .Co
EFF(M/N) 97.5A 42.54

3 2 1 O.f1 7C96 0.3137e6
3 O.192qC4 1.4C4963

BIAS CORR 0.314048
VAR CCEFF 0.026485 C.151052
EFFICIENCY 99.61 99.t8

3 1 1 i.OCOCO 1.626221
BIAS CORR 0.2466q9
VAR CCEFF 0.028056 0.152965
EFFICIENCY 94.03 98.43

2 2 1 0.789Q31 1 0.25 822

2 0.211067 2 2.16C6S5
BIAS CORR 0.286148
VAR CCEFF 0.026qi0 0.227255
EFFICIENCY 100.00 IOC.CO
EFFIM/N) 95.67 28.19

2 1 1 1.OCCCO 2 2.3C6244

BIAS CORR 0. 2466qg
VAR CCEFF O.C?8056 0.228116

EFFICIENCY 95.q9 99.54

7 1 1 1 1.CCCCCO 1 053531

BiAS CURR O.246699
VAR CCEFF 0.028056 0.46C959

EFFICIENCY lOC.0O0 100.CO
EFF(MI/N) 91.76 13.81

. ~

8 1 0.747959 1 C.063581
2 C.080131 2 C.08C847
3 0.051284 3 C.oq4787
4 ),C!7237 4 C.107533
5 O.ozuill 5 0.12C2C6
6 0.022q99 6 0.133897
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GAW/MATH/6e-1

TABLE I 

CUEFFICIENIS FOR ESTIMATION CF
LOCATICN ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 1.50

N M L I LOCATION I SCALE

7 0.018424 7 0.15C616
8 0.013560 8 0.185895

BIAS CCZR 0.358781
VAR CCEFF 0.C2143C 0.C559 9
EFFICIENCY 100.00 IOc. CO
EFFIP/N) 100.00 IOC.CO

d 8 7 1 0.748060 2 0.51C
2 0.080175 3 0.094812
3 0.051"C6 4 0.1076C6
4 0.03724C 0.1203C5
5 0.043154 6 0.134018
7 0.026S12 I 0.15C757
8 0.013554 8 U.b6072

8IAS CORR 0.357514
VA,4 CCEFF 0.021445 0.056043
EFFICIENCY 99.93 99.90

8 9 6 1 0.748701 2 0.163622
2 0.080218 4 0. 152048
3 0.C71486 C.12C46e4
5 0.C59513 6 0.134246
7 0.026520 1 0.151027
8 0.013562 E 0.186418

BIAS CORR 0.356854
VAR CC=FF 0.021464 0.056149
EFFICIENCY 99.84 99.72

8 8 5 1 0.749756 0.23C190
2 0.10646A 0.168415
4 0.07783C f 0.1347q3
6 0.047876 1 C.151686
8 0.01806q E 0.187255

BIAS CCRR 0.354966
VAR CCEFF 0.02145 0.056,..
EFFICIENCY 99.70 99.26

8 8 4 1 0.751923 i 0.23204C
2 0.10671q 0.254516
4 0.094578 1 0.20C771
7 0.046781 e 0.188839
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GAW/MATH/6e- 1

TABLE I

COEFFICIENIS FOR ESTIMATION CP

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER 
STATISTICS

IShMPLE SIZES 2 1C 10)

SHAPE PARAMETER x 1.50

N N L I LO:ATTN I SCALE

BIAS CURR 0.. 345460

VAR CEFF 0.021558 0.05tqcq

EFF ICIENCY 
89.418

8 3 1 0.793572 4 0.3917E8

3 0.130961 1 C.245692

6 0.075467 e 0.193399

BIAS CO3RR 0.315668

VAR CCEFF 0.021h76 0.05e!26

EFFICIENCY 98.87 95.sq

62 1 0.634959 0.527sq7
O. 1651.- E C.2753@C

BIAS CPRR 0. 3C9 84

VAA CCEFF 0.021-10 C.C6IBIB

EFFICIENCY 97.31 9C.!7

8 8 1 1 I.Oco I 0.71C640

BIAS CCRR o.225686

VAR CCEFF 0 •023481 0,07@552

EFFICIENCY 91.27 71.29

7 7 1 0.748859 1 0.072620

2 0.080263 2 0.092311

0.051362 3 O.1celeL

4 0.0372P2 A 0.122628

5 0.028S27 O.l369C2

6 O.C22968 6 0.152065

7 0.030439 7 0.35gTC4

BIAS CORR 0.350247

VAR CCEFF 0.021468 0.064016

EFFICIENCY 110.0 100-CO

EFF(/N) 14q,83 81.46

7 6 1 o.7491
5 9 2 C.131553

2 O.0803C7 3 0.108224

3 0.051383 4 0.122727

4 0.0372E4 - 0.137034

5 0.043154 6 0.152223

7 0.038511 7 C.'6C0052

BIAS CCRA 0.348n83
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GAW/MATH/6e- L

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FROM L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.50

N M L I LOCATION I SCALE

VAR CCEFF 0.021482 C.064086
EFFICIENCY 99.93 99.e9

a 7 1 O.750(',C2 2 0.18f8e7
2 0.CF0349 4 0.1735C2
3 O.C71587 0.137273

5 0.059,33 e 0.152523
7 0.038528 1 0.36C846

BIAS CORR 0.348319
VAR CC-FF 0,021501 C.064224

EFFICIENCY 99.84 99.t8

8 7 1 0.751923 3 0.26298C
2 0.106719 0.192076
4 0.0946-8 0 .15324C
7 0.046781 7 0.362675

BIAS CURR 0.345460
VA CCEFF 0.021559 0.C64558
EFFICIENCY 99.5g 9g.16

8 7 3 1 0.793r72 3 0.2654C.
3 0.130Q61 - C.29C3C2
6 0.075467 7 0.42C573

BIAS CORR 0.335868
VAR CCEFF 0.021676 0.06 2Cq

EFFICIENCY 99.04 98,17

8 7 2 1 0.84859 4 0,4558'9
4 0.165141 1 C.47e046

BIAS C]RR 0.3C6988
VAR CCEFF 0.022010 0.067064
EFFICIENCY 97.54 95.46

8 7 1 1.GCCOCO 7 0.71C64C
BIAS CORR 0.225686
VAR CCEFF 0.023481 0.07e552
EFFICIENCY 91.43 81.49

k 6 6 1 0.751149 1 0.084610
2 0.080488 2 0.107495
3 C.051484 3 C.12836
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GAW/MATH/6e- I

TABLE I

COEFFICIENTS F'1R cSTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORDER ST7I1STICS
(SAMPLE SIZES 2 Tnl 10)

SHAPE PARAMETER m 1.50

N m L I LOCATION SCALF

4 0.03741 1 0.14244e
5 0.028F26 5 0.15e629
6 O.C507C9 f 0.55e228

BIAS CCRR 0.33Q132
VAR CCEFF 0.C21534 0.074753
EFFICIENCY 100.00 lOc.CO
EFF(M/N) 99.52 74.90

8 6 5 1 0.751S57 2 0.153243
2 0.0,A,'530 ? 0.1254C9
3 0.0S!4q7 4 0. 1426C5
4 0.C53 32 5 C.15e8Cq
6 0.062385 t 0.558922

BIAS CORR 0.33H274
Vtq CCEFF 0.02154q 0.074840
EFFICIENCY 91.1 99.e7

6 4 1 0.792697 2 0,2176q4
2 0.1C6R4F 4 C.201745

4 0.07B012 0.15q141
6 0.06?442 0.56C261

BIAS CORR 0.337744
VAR CC F 0.0?lrp0 0.075034
FFFICILNCY q9.7o 99.62

6 3 1 0.793572 3 0.3Ce345
3 00130961 C 0.223024
6 0.075467 t 0.5b3SC6

BIAS CrRR 0.335868
VAR CCEFF 0.021676 0.075487

EFFICIENCY 99.34 99.C3

6 2 1 o.e34859 '4 0.401046
4 0.169141 f 0.637141

BIAS CORR 0.306q88
VAR CCEFF 0.022010 0.07t6C2

EFFICIENCY 97.84 97.51

1 1 1.OOCOCO C.8949C1
BIAS ccRR C.225686

VAR CCEFF 0.023481 0.082979
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
ISAMPLE SIZES 2 70 10)

SHAPE PARAMETER z 1.50

N m L I LOCATION i SCALE

EFFICIENCY 91.71 90.C9

8 5 1 0.754747 1 0.101265
2 O.C60825 2 0.12e4S3
3 0.C51658 0.15C229

4 0,0374C5 4 0.169631
5 0.07565 0.8014e2

BIAS CORR 0.3?5451
VAR CUEFF 0.021633 0.08S829
EFFICIENCY 100.00 100.Cc
EFF(P/N) 99.C4 62.33

5 4 1 0.7553q' 2 0. 3291
2 O.OPOP68 3 0*15C353
3 O.C792R 4 0.16G840
5 O.0g9RIO 0.802656

BIAS CORR 0.324775
VAR CCEFF 0.021657 0.08S966
EFFICIENCY 94.91 99.@5

5 3 1 0.795616 2 0.26C376
3 0.112129 4 0.24C572
5 o.oq2059 0 .604894

BIAS CORR 0.324574
VAR CCEFF C.C21732 O.CgC232
EFFICIENCY 99.57 q9.55

8 5 2 1 0.834859 3 0o36E353
4 0.165141 5 0.885573

BIAS CCRR 0.306984
VAR CCEFF 0.02201C C.09C879
EFFICIENCY 98.31 98.e5

8 5 1 1 1.O000CO 5 1.IIC6C2
BIAS CUR 0.225686
VAR CCEFF 0.C23481 0,094845
EFFICIENCY 92.15 94.71

8 4 4 1 0.760IC7 I C.j25921
2 0.081320 2 0.159531
3 0.051879 3 C.186011
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GAW/MATH/6e-I

TABLE I

CLIEFFICIENTS FOR EST-MATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLAT ICN FRCO L-OQCER STA11STICS

(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER x ,.iO

N m L I LOCATInN I SCALE

4 0. 0C1645 4 1.1223'4

BIAS CCRR 0.3CO769
VAR CCEFF 0.C21799 0.112521

EFFICIENCY 100.00 O0.C o

EFF|P/N ) 98.31 49.16

a 4 3 1 0.761363 2 0.227753

2 0.107934 1 0.186230
0. 13080 1,12390

BIAS CORR 0.308210
VAR CCEFF 0,021831 0.11273P

EFFICIENCY 99,86 99.8e

2 1 O.834859 2 0.323448

4 O. 1651i, '. 1.215357

BIAS CORP 0.306988
VAR CCFFF 0.C?2010 0.113147

EFFIC NCY 9.04 99.45

4 1. 1 1.0('oC0 A 1.3927 C

BIAS CORR 0.225686
VAR CCEFF 0.023481 C.115595

EFFICIENCY 92.84 C).35

8 3 3 1 0.769177 1 0.166249

2 0.082039 2 0209999

3 0.1487e4 3 1.59073-

BIAS CopR 0.288186

VAR CCEFF 0,022159 0.15C556

EFFICIENCY 100.00 00.c0

';FF(P/N) 97.15 37.19

3 2 1 0.810022 2 O.30Z'0

3 0.189978 1.594119

51AS CORR C.287882
VAR CCEFF 0.022135 0.15C924

EFFICIENCY 99.65 99.l6

3 1 1 1.00n00 1.6C80g

BIAS CORR 0.225686

VAR CCEFF 0.023481 0.152310
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GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LO)CATIUK ANC SCALE PARAMETERS CF Ah-IBULL PCPLLATICN FROM' L-CRCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER m 1.50

N M L I LOCAT Il I SCALE

EFFICIENCY 93.94 98.e5

b 2 2 1 0.784581 1 0.244372

2 0.215419 2 2.3994C9
BIAS CORR 0.26lR98

VAk CrLFF 0.C22512 0. 2725 1 I

EFFICIFNCY 100 .on IOC.Co
EFF (/N) 95.20 24,.64

2 1 1 1.000000 2 2.539464
BIAS CCRR 0.225686
VAR CCEFF C.C234 1 0.22eC47
EFFICIENCY 95.87 99.65

1 1.OCOCCcO 4.43Cq29
BIAS CCRR 0,2256P6
VAR CCEFF 0.023491 O.46C9S9
EFFICI NCY 1OC.00 IOC.CO
EFF(P/N) 91.27 12.15

S 9 1 0.7411C6 1 0.054426
2 0.0778115 2 0.068949
3 0.C49631 3 0.08C5C9;
4 0.036024 4 009C873
5 0.00?975 0.O 10CC874
6 0. C2254, 1 t O0.lIl111 7
7 0. C1841; 1 Co 122530
a 0.015111 e G.136677
9 0.0113C6 q 0,1672C2

BIAS CCRR 0.342114
VAR CCEFF 0.018231 0.049731
EFFICIENCY 100.00 oo.co
EFF (o/N 100.00 100.co

9 9 8 1 0.741445 2 0,0981T
2 0.077A43 ? 0.08C513
3 0.049647 4 c.ogCqll
4 0.036025 t 0.10C928
5 0.0411C5 e 0.111225
7 0.C27520 7 0.1226C8

8 C.C15lC9 f C.3E7t7
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GAW/MATH/6e- 1

TAFIL[ I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALF PARAMETERS CF A
WEIRULL PCPLLATICN FR' m L-CRCER STATISTICS

(SAMPLE SIZES 2 71 10)

SIAPE pAPAMFTER m 1.50

N M L I LHICAT In I SCALE

9 (.011 I3C7 C. 167313
BIAS CURR O.3i',43q
VAN CC'FF G.01'A4(l 0,0497t4

EFfICIFNCY 9q.9rj 9,93

9 9 7 1 O.741R4M 2 0.138956
O.077 4 0.129575

3 s. A f. O. 101C14
4 U. I. T or 10.1 o111346
b C.C4b?P1 7 0.1227?42

O. C2 lA p 0.13 E2e
(a .CII'AC4 q 0.167513

BIAS CURR O.'4Or.7q

VAR CLEFI- O.0112?5C Co04S924

EfFICIEK(Y 9q.4n 99.e1

9 1 0.74?465 2 0.13S229
2 0.0C1792 0 .18 6 t

(.01h662 0.15 3 p 7
0 o 0'- ?,;AC 7 C. 123011

7 L.0 'i4C t P 0.137 ? t
9 0.0)4160 , C.167927

BIAS CUR 0. 33901)
VAr. CCCFF 0.01',6" C.o4qg5C
EFFICILKCY g'i.41 990t6

5 1 0, 74 371 ? 0. 5960

2 0.102F79 5 0.20e648
4 0.O751 96 1 0.16e432

6 C,.046315 e 0.137R31

B O.0311,41 C.168675
HIAS CORR 0, 13189
VAR CCEFF O.Clq?9f C.05C178

EFFICIENCY 9'1.h3 99.11

9 9 O. 746241 0.253818

2 U.U1 71 0.27527C
4 U.0 f,4t C. 182728
7 U. U6016 1 .17C353

BIAS CORR ).1 37?l1
VAN CLEIFf G.0H360 0.C5C7IC

? ?



GAW/MA TH/68- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATICN ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.50

K M L I LOCATION I SCALE

EFFICIFNCY 99,30 98,C7

Q 9 3 1 0.786320 4 0.33C932

3 0.142695 7 0.316325
7 O.070984 1; 0.209825

BIAS CORR 0.3204C1
VAR CCEFF 0.018462 0.051932
EFFICIENCY 9H.75 95.76

9 1 0.849375 f C.52277C
5 0.150625 S 0,24S324

BIAS CORR 0.2982e4
VAR CCEFF 0.013761 0.055272
EFFICIENCY 97.18 89,97

q 9 1 1.00CQCO 0.68C?94
BIAS CCRR 0.208643
VAR CCEFF 0.C20068 C.07CRC3
EFFICIENCY 90.95 70.24

d 1 0.742134 1 0.0612C2
2 0,C779119 0.077521
3 0.049693 3 C.09C484
4 0.036064 4 C.IC21C4
5 0.C27qRg 0.113246
6 0.022546 6 0.124651
7 0.018466 1 0.137047
8 0,025179 e o.32c7e2

BIAS CORR 0.335046
VAR CCEFF 0.018257 0.055963
EFFICIENCY 100.00 OO.CO
EFF(M/N) 99.86 88.e6

9 8 7 1 0.742473 2 0.111OC3

2 0.077947 2 C.09C497
3 C.0497C9 4 0.102155

4 0.03606b 0.113316
5 0.041131 E 0.124738

7 0.027498 7 0.137145
0.025177 8 0.321020

BIAS CCPR 0.334373
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS FnR ESTIMATION CF

LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FPC u L-j'CER STATISTICS
(SAMPLE SIZES 2 V( 10)

SHAPE PARAMET-R - 1.50

N L I LUCATIN I SCALE

VAR CCEFF 0.OH69 0.0560C5

EFFICIENCY 99.95 99. 2

9 8 6 1 0.7'276 2 0.156255

2 O.077q85 C. 1456"5

3 0.C4971R 0.11 -429

4 0.C51524 f O.1248q2

6 O.046?EC 1 0.137316

8 0.C31616 E 0.321448

BIAS CORR 0.333,15
VAR CCEFF 0.O1M?75 O.C5608e

EFFICIENCY 9q.o 9q.711

9 8 5 1 0.7,3771 2 0.15C61C

2 O.lr2R7') 4 ,20e679

4 0.07'5386 6 0.1743q8

6 0.0146115 1 0.1376 9

8 0.G 3 164) 8 0.32232?

BIAS CORR 0.333189
VAR CCEFF O.018?qR 0.05624C

EFFICIENCY 994.77 99.5-

, 8 4 1 0,746243 3 0.22C4q5

2 0. 1C3171 0.2344 C

4 0.010424 0.tRe723

7 0.C60161 e 0.32-9C2

BIAS CCRR 0.323211
VAR CCEFF U.Cf186C 0.056528

EFFICIEN CY q9.44 99.CO

9 8 3 1 0.7A6120 3 0.2858;1
3 0.14?2695 6 03053C2

7 0.070q84 E 0.376364

BIAS CGRR 0.32O4CI

VAR CCEFF 0.U L18462 0.0571;8

EFFICIENCY 98.69 97.84

9 81 U. 810375 0.46C059
5 0.150625 8 0.42P725

BIAS CORR 0.298284

VAR CCEFF 0.018761 0.05e946
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GAW/MbTH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 1.50

N m L I LOCATION I SCALE

EFFICIENCY 97.11 94.94

8 1 1 1.000000 e 0.68C294
BIAS CORR 0.208643

VAR CCEFF 0.020068 0.07C8C3

EFFICIECY 90.97 79.C4

9 7 7 1 0.743892 1 C.069ee8
2 0.08c02 2 0.08e472
3 0.04 9q 3 0.C-256
4 0.036122 4 0.1163!2

5 0.028026 - 0.12e9!6
6 0.022533 e 0.1415e6

7 0.041-40 7 C.491469
BIAS CCRR 0.3?5q65
VAN CCEFF O.Oi8CO C.0640CC

EFFICIENCY 1OC.00 lO0.CO

EFF(M/N) 99.62 77.70

9 7 6 1 0.74423C 2 0.12672C
2 0.079120 ? 0.1032e1
3 0.C49812 4 0.116422

4 0.016123 S 0.129O49

5 0.041152 f 0.14169V'
7 0.050564 7 0.4918e2

BIAS CCRR 0.325290
VAR CCEFF 0.0 1 83C9 0.0640!5

EFFICIENCY 99.99 99.91

9 7 5 1 0.744756 2 0. 17e 318
2 0.C78155 4 0.166076
3 0.068842 5 0.1292C2

5 0.057663 f 0.1419C

7 0.C50583 7 0.492617
BIAS CORR 0.324856
VAR CCEFF 0.018322 0.064154

EFFICIENCY 99.88 99.76

7 4 1 0.746243 2 0.178871

2 . IC3171 4 0.23797@

4 O.C90424 f 0. 19@366
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GAW/MATH/6B- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETSR - 1.50

N M L I LOCATITN I SCALE

7 0.06CI61 1 0.494114
BIAS CrRR 0.323211
VAR CCFFF O.CI36,Z 0.064360

EFFICIENCY 99.68 99.44

7 3 1 0.7H6120 C.251q5
3 0.142695 . 0.267162
7 0.070984 7 0.554179

BIAS CORP 0.32C401
VA4 CCEFF 0.01P462 0.064733
EFFICIEhCY 99.12 9g .e7

9 7 2 1 0. R49475 4 0.41?HC1
5 0.19O 25 I ( U.613615

BIAS CCRP O.2qH2e4
VAR CCEFF .CHl761 C.C65864
EFfICIE,\CY 97.5r 97.17

9 7 1 1 i.CcOOCO 7 0.842115
BIAS CORR 0.208643
VAR CCEFF 0.020069 C.072647
EFFICIENCY 91.lq 88.10

9 6 6 1 0.746556 1 C.081389
& 0.078351 2 O.1C3013
3 0.C49934 3 0.12C014
4 0.036202 A 0.1352C0
5 0.028043 5 C.14G4'2

6 0.060915 6 C.692649
BIAS CCRR 0.314q94
VAN CCEFF 0.018166 C.074742
EFFICIENCY 100.00 lO0.CO
EFF(M/N) 99.27 66.'.

9 ( 5 1 0. 7 1464 2 C.147576
2 0.0783C3 ? C.12C05'
3 0. 049943 4 C. 135 3CC
4 0.051679 5 0.14;51"C
6 0.073054 f 0.69?32C

BIAS CORR 0.314424
VAR CCEFF 0.018376 0.074816
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GAW/MATH/be- 1

TABLE I

CUEFFICIENTS FOR ESTIMATION CF
LOCATICK ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROMp L-CRGER STATISTICS
(SAMPLE SIZES 2 TO 10)

SH4APE P-RAMETER a 1.50

N m L I LOCATION I SCALE

EFFICIENCY 99.95 q9. O

q 6 4 1 0.747845 2 0.2077CC

2 O.IC33SC A 0.193067
4 0.075648 0.149774
6 0.073117 f 0.694514

BIAS CCPR 0. 314077
VAR CCEFF 0,.08399 O.C749g0

EFFICIENCY q9.82 99.72

9 6 3 1 0.786657 , C.2CE3!2
3 0.126313 4 0.276553
6 O.C86QSC 6 C.76194e

BIAS CrRR 0.312968
VAR CCEFF O.C18470 0.075227
EFFICIENCY 99.44 99.16

6 2 1 0.849375 3 0.377368
5 0.150625 6 0.8279C3

BIAS CcpR 0.298284
VAR CCEFF 0.018761 C.C76026

EFFICIEKCY 97.90 98.31

9 6 1 1 1. OOuCO II.C2277-
BIAS CCRR 0.208643
VAR CC7FF 0.020069 0.08C230
EFFICICNCY 91.? 93.16

9 5 5 1 0.75C49C I 0.C97382
2 0,0787!3 2 C.123056
3 0.050131 ? 0.1433C5
4 0.036284 4 C. I((965
5 0.084383 5 0.'43362

BIAS CCRR 0. 3C178C
VAR CCEFF 0.01I 64 0-.08982!
EFFICIENCY 10C.00 10. CO
EFF(M/N) 99.74 55.37

9 5 4 1 0.751021 2 0.1764c9

2 0.07A74q 3 0.143386
3 0.069247 0.161119
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GAW/MATH/6e-i

TAP4E I

CCEFFICIENTS FOR ESTIMATION CF

LOCATInK AND SCALE PARAMETERS CF A

WE19ULL POPLLATICN IRCN' L-OR0ER S74lISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER =150

L L I LOCATIrN I SCALE

5 0.100q84 C.944437

BIAS CORR 0.3C1136

VAR CCEFF 0.01847? O.OBC092

EFFICIENCY 9 .'A9.4p

3 C .789468 2 0.248298

3 O.1Cq?Gl 4 0.23Cle6

5 0. 1C1?41 0.946327

BIAS CORR O.301773

VAR CUFF O. 01m36 O.C9C I I

EFFICIENCY 99.61 99.67

5 2 1 0.849175 ? 0.3'823

5 0.15062r 1 I.C25018

BIAS CORR 0.298284
VAR CCEFF 0.018761 C.C9c5~6

EFFICIENCY )8.42 99.15

5 I I.OOOO0 1.244111

BIAS CORp u.204643 C.C933E7VAR CCEFF 0,C20068 .g

EFFICIENCY 92.0196 }

9 4 4 1 0.7;6 1 1l 0.121032

2 0.07'?36 2 0,152769

3 0.050177 3 0,177419

4 0.114027 1 1.2779CC

BIAS CORR 0.28598C
VAR CCEFF 0o1i 0 0.12521
'FFICIENCY 100.00 lo0.CO

q7F(M1N 97.97 44.20

9 4 0.757280 2 C.21ql40

2 0.104461 0.1775EB

4 0.138259 A 1.27S66E

BIAS CORR 0.2R604

VAR CCEFF O.OlA.33 C.1126

EFFICIENCY 99.87 9q.p5

9 4 2 1 O.R?70Cq 2 0.3CP316

4 0.172991 4 1.368014
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GAW/MhTH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.53

N M L I LOCATInN I SCALE

BIAS CCRR 0.284089
VAR CCEFF 0.018771 0.112979
EFFICIENCY 99.14. 99.*5

4 I i.oCOOco 4 1.5398q9
AIAS CORR 0.208643
VAR CCEFF 0.020C68 0.114791
EFFICIENCY 92.73 98.C2

3 1 0.765923 i 0.159739
2 0.07986 2 0,2C1073
3 0.154490 3 1.77C372

BIAS CCRR 0.2666P2
VAR CCEFF 0.018B39 C.15C551
EFFICIENCY 100.00 lO0.CO
EFF(P/N) 96.7p 33.C3

9 3 1 0.804614 2 C.28879?
3 0.195186 ? 1.7734EC

BIAS CORR 0.266529
VAR CCEFF 0.01889 0.15C938
EFFICIENCY 99.6p 99.el

9 3 1 1 i.CCocCO 3 l.98C556
BIAS COQR 0.208641
VAR CCEFF 0.020068 '.151ee8
EFFICIENCY 93t88 99.12

9 ! O2 Te l 9! n.,i

2 0.2189C1 2 2.6268q4
BIAS CORR 0,242205
VA4 CCEFF 0.019234 0.227248
EFFICIENCY 100.00 1o0.CO
EFF(M/N) 94.79 2l.E8

2 1 1 i.0000CC 2 2.T62172
BIAS CCRR 0.208643
VAR CCEFF 0.C20068 0.2278E8
EFFICIENCY 95.4 99.73

1 1.CCOOCO 1 4.792@75
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GAW/MATH/6E- 1

TABt.E I

CUEFFICIFNTS FnR ESTIMATION CF
LO.CAT[ON ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCw L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER z 1.50

N M L I LUCATOTN I SCALE

BIAS CCR 0. 2C4,3
VAR CCCFF O.C?CO6R 0.46Cgq8
EFFICIENCY 100.00 LOC.CO
EF F ( fl/N 9c .Rl IC. 7.3

10 10 iC 1 0.735708 1 0.047360
2 0.075932 2 0.05SH2C
3 0.04H?7C 3 0,C6S632
4 C. C34q4 0 .0783C 3
5 0.027.2C 5 0.0865C4
6 0.0221)28 f C.C94 4
7 C.Ciq267 7 0.IC32E7
8 0.0i5?82 8 0.11297C
9 0.C12e83 s 0.125186

1C O.CC9617 ic 0.152032
BIAS CCRR 0.327975
VAr CCEFF 0.015778 C.044730
EFFICIENCY 101.00 1c0.co
EF F P/N) lOC.O0 iC .C0

icI 0.735948 2 O.C859I

2 0.075957 3 C. 6q 627
3 C.048276 4 0.07e324
4 0.0C5OC6 C.C86534
5 0.027216 f 0.014726
6 o.(32763 7 O. IC3333
8 0.02?5A9 U.ii U
9 0. 0 1 2A8C C 0.125246

10 o.cc9bl 0 .i52i c

1l4S CORR 0.327426
VAR CCEFF 0.015781 C.C44751

EFFICIENCY 99.97 99. 5

ic 10 1 0.736P13 2 0.12C?24

2 0.C75974 4 0.1123t0
3 C.048304 S 0.086574
4 0.034q94 t C.C949C3
5 0. 03953 1 7 0. 103 3;9
7 0.C37378 e 0.11'2117
4 (.017972 s C.12 1-345

10 0.009q614 iC 0.152229
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TABLE I

COEFFICINTS FOR ESTIMATION 'F
LOCATION ANC SCALE PARAMETERS (F A

WEIBULL PCPLLATICN FRC10 L-ORDER STATISTICS
(SbIPLE SIZES 2 TO 10

SHAPE PARAMETER = 1.50

N A L I LOCATIIN I SCALE

BIAS CCRQ 0.326721
VAR CCLFF 0.015789 0.044788
EFFICIENCY 99.93 99.87

1c 10 7 1 0.736646 2 0.12C358
2 0.076023 4 . 15e967
3 0.0483C2 f O. 1339fe
4 0.04962R 7 C. 103521
6 0.045023 e O. 113286
8 0.031719 5 C.125525

10 O.C 12659 IC G. I 5246C
BIAS COlRR 0.325412
VAR CCEFF 0.01579R C.044857
EFFICIENCY 99.87 99.12

12 10 6 1 0.737441 " Co16q223
2 0.099830 s 0.17f971
4 C.C73?46 7 0.1445t6
6 O.C45055 p 0.112539
8 0.031748 q C.12587C

ic O.12670 IC C. 152874
BIAS CORR 0.325206
VAR CCEFF C.C15PII 0.044ci8
EFFICIENCY 99.76 99,44

0 5 i 0.738671 2 0.215 ft6
2 U. 0 994 1 e 0.23i6qC
4 0.C 77332 E 0.155613
6 0.056267 5 0.126526
9 0.031717 1c 0. 153719

BIAS CORR 0.318678
VAR CCEFF 0.015841 0.04!235
EFFICIE NCY 99.59 98.p8

iC 10 4 1 0*775739 4 0.27E282
3 0. 121985 7 0.256145
6 0.070467 s 0. 167653
9 0.0318C9 IC 0. 1552C9

BIAS CCRR 0.318064
VAR CCEFF O.C 158,97 0.045601
EFF IC I _;IKCY 99g. 25 97 . 90

2 3
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TABL E I

COEFFICIENTS FjR ESTIMATION PF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPILATICN FRGM L-ORrER STATISTICS
(SAMPLa SIZES 2 TO 10)

SHAPE PARAMET-P - 1.50

N M L I LOCATION I SCALE

iC 10 3 1 0.7eC?13 o.3-4742
3 0.127617 E Co292?79
7 C.082170 iC 0.19C3q2

BIAS CCRR 0.3P1737
VAR CCEFF O.cisqqc O.C40 32

EFFICIENCY 98.67 95. t

10 10 2 1 O.H41057 I O.51742q

5 0.158941 IC O.22P6!8
BIAS CCRR 0.279h6C
VAR CCEFF 0.016257 C.C5C145
EFFIC" 1CY 97.06 89.20

Ili 10 1 1 .Ooncj 0.656i
BIAS CURR 3. 194491
VAR CCEFF 0.C17439 C.C64747
EFFICIENCY 9C. 4 R 69.(13

C 9 9 1 O. 716514, 1 O.0526C5
2 C.C76016 , C.06E432
3 0.04812? 3 0.077328
4 0.015027 0.,OtqCq

5 0.C27?44 0.O9tCl1
6 O. C2203 q C .104qP
7 C.018267 7 0.114423
8 O.)15?59 F 0.124942
9 0.c2 1 1 6 . 8-7sC

BIAS CORR 0.3220
VAR CCEFF 0. 15716 C.06c,' lC
EFFICIENCY 10C. O,
EFF(I'/N) 99.A,) 8 9 9

L 8 1 0.7137P 2 0.Cq5496
2 0.0.6041 3 C.077326
3 0. 048fl?1 4 .ftIl
4 0.035039 o OCq96OC
5 C.02723q O. 10 0 C
6 0. r 1277 4 7 C . I ,4FC
8 0.022516 e 0.1249C8
9 0. 0? IE S 0. 2 B ')4 4

2 36
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TABLE I

CfJEFFICIENTS FOR ESTIMATION CF
LOLATIC, ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STAIMT:CS
(ShMPLE SIZFS Z TO 10)

SHAPE PtRAMETER & 1.5r

N m L I LOCATIN I SCALE

V I . L C"R 0. 321453
VAR CCEFF 0,0158CI 0.049736
EFFICIENCY 99.97 99.,5

ic 9 7 1 071?Of7. 2 0.133538
2 0.07605q 4 C..24,747
3 0.048356 C.(961C3
4 0.015n28 f 0.105135

5 0.O' 9161 7 0 .1145 3
7 0.C31369 P C.125023
9 0.026S61 rv 0.29C2C3

BIAS CLRR 0.320752
VAR CCLtFF 0.015 nC7 0.04-7Ez
EFFICIENCY 99.91 99.E6

9 6 1 0. 717'15 f. 1337C8
2 0.0?6087 4 Co17t514
3 0.06644C 4 C, 14 8 ,3
5 O.O'6(l, C1 0.114717
7 0. 37 R1 E 0,.1523C
1 0.0762;71 q 0.29C6pI

flIAS Cf'Rk 0. 320461
VAk CCEFF O.CI5R17 O.04qPe 6
EFFICIENCY 99. 67 94.19

9IC 1 0. 738671 0 . ! a02I
2 .IC09993 0 r. 196 373
4 0.07333? O16C291
6 0,056286 8 09125547
9 0.C11717 C.2915t2

PIAS CORR 0.318670
VAR CCEFF 0.015A13 o. 5cOlq
EFMCItNCY 99.71 19.34

I L 1 0.7757 3 0.2399t7
3 0. 1?Iq 81 0.257234
6 0l.f,70467 1 0.1722P8
9 ).C 31RC9 0.2933C7

AS CURR 0. 131 R0&4
VAR CCEFF O.c 1 7 0.05L 3?2

I ICItNCY 99.36 9H.76

737
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TAIBLE

COEFFICIENTS F011 ESTIMATION CF

LOCATIUO ANC SCALE PARAMETERS UF A
WEIHULL PCPLLATICN FR"W L-CRCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMFTrP a 1.50

N M L I LOCA) T N I SCALc

e 1 u.7v?1 4 C.3 G7971
3 U. I I i 7 '7 0 .28 4 C9
7 0,01 217C 9 C.3Ch 5

HIi AS C 0OR U. I f II 7
VAN CCtFF 0.O IW 0, ,  C.05C~q3
EFF IC I C 9 H.78 qTI.Lt

10 9 2 1 0. h 4 1 P C. 461 ,4C
5 O. I$H '41 C,39C1e5

BIAS CAHQ G. 77'7tr
VAN CCEFF U.CI,?65 CoC5? PJ3
EFPICILNCY 97917 94#26

IC 9 1 I I.UOuCCo O.W619
14 1 AS CIA UPk(. 1 114 41 1
VAp CC~fIf U.01 14111 0.064747
LI. ICtI PCY ,' .,.' 76.11

I( ) ) 0.71',36 1 C.05142

'4 U L.. 0 4 4 t. C C1~
o .~ r ) Itr! ", 4 , I 1 t

Q II? I C 0. 107672
S O. 0);'1)113 C. 117 7 l

? u 0 417 u.1etuc/
H U. 4"4',j f C 0,0 1715

4 0J. 11'II ', 2 c~O 107

VA (:,LtPFl k(l1I' 1 c .,I 59 I' (

6 U,,jc~ y I . IrO, oCn .(Q

Vk C 100/14 U . 0 9 7. ',f
2 0 r 16 n 0 .C6114 1M

VA1 f)AI . 1 6 o l

4 V. Q;J;c~ 7 0.4?P',7I
131lAt L '-ON 0. 1 Oh Ifl
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TABLE I

COEFrICIENTS FOR ESTIMATION CF
LOCATICh ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRC(M I-ORCER STBTISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER x 1.50

M L I LOCATION I SCALE

EFUICIEKCY 99.97 99.S4.

c 6 1 0.738487 2 0.15C117
2 0.076208 , 0.14LI14
3 0.C48412 0. 10C7q3
4 0.049728 e C.111938
6 0.045061 1 C.1281E1
B O.C,2IC5 f .'4C452

BIAS CrpRR 0.313513
VAR rCFF 0.0158318 0.056042
EFFICIENCY 99.9? 99.e4

C 8 5 1 0.739285 2 0. 15C 33 9
2 OC 10007p 4 0. 19 e317
4 0.C73399 f 0.16f7f4
6 0.045093 1 0.12F379
9 0,042144 f C.4412f7

VIAS C(.Rn 0.313294
VAk CCEFF 0.C|5R56 C.C56149
EVFICIcPNCY 99.81 99.t5

1L 8 4 1 0.741421 ? C.211443
2 0.1003C2 5 0.22C5C6
4 0.10067J 7 0.174579
13 0.0r7p9A F 0,4427C1

BIAS CPPR .;309767
VAR CLtFF 0.OSqC? c.05t 3112
LFFICILNCY 91.5? 99.31

I M 31 0.7170711 o.26 IeI
" 0.1 )7617 6 C.?H '793
7 0.OH2170 t 0,49719e

IIAS CUAk 0.301737
VAR CCtFF 0.015990 C.C56736
EFI ICII CY 980')7

B 2 1 0.8410 57 C.W.51
5 U.15H941 P G,51954

6IAS L(Pk U. 11,#i660
VAR C([Ff O.016757 09057"f
Brt IC Ilk(,v 91.15 9.

71
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TABLE I

CUEFFICIENTS FOfR ESTIMATION CF
LOCATION ANC SCALE PAR&METEQS CF A

WEIBULL PCPLLATICN FP(',m 1-ORCER STATISTICS
(SAMPLE S17ES 2 Tfl 10)

SHAPE PARAMFTER - 1.50

N M L I LOCA TTON 1 SCALF

IC 11 1. tCCC C.0C85q
BIAS CCRR o.1 q449L
VAR CCEFF U.C17431 C.C6A9Ce
EH-ICICy qC. 76 86.20

Ic I O.7199ql 1 C9067531
2 0.076350 .OH5169

1 0. 0,Fi'r 27 C 0 9 q e7
4 0. C3514 4 0 1111'-
5 O.C27117 C.1227241
6 O.0?2050 t C,133H36
7 0.050A21 7 0.611521

tIAS CC'RR 0.3052qI
VAR CCEFF 0.015R70 C.O639,2
EFFICILECY 100.on IOC.C0
EF ( M/N )99.2 69.90

Ic 7 U. 7,U?4') 2 0. 12 4 '
2 Q.C 169 " O.C9qCC

U. 4Ist5 1 4 0.111.(6
4, (,.0 5140 09O. ??7l

5 o.019pl f 0 .13 9 ? 3
7 ,.CU0 7 0.6 I'FUL0

0I1A CORR O.1,C4981
VAR CC[FI 0.O1',"171, O.Cb4036
EFFICIKCY 99.117 99.(il

IL 1 O.70CC, 0. 17114 3

2 0,0761911 4 0 1.4

U.056)3C t u.11y 7i
7 0.O6Ot7 1 O.OL262C

BIAS CUR (13 Q4 ,fl
VAR C(.{-fff (), (I 1 , 0 .U6 4 11 C

lil CbCY '9) 99 9. p I

u 7 1 U 31' 4 2 G . 17 164.1
2 .1foir,? 4 .. ??( C42

7 U.01O H 1 7 C.61 ljU

4



GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATICK ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SPAPE PARAMETER - 1.50

M L I LOCATImN I SCALE

BIAS CcR 0.301526
VAR CLEFF 0.015q1 0o064249
EFFICIENCY 99.73 99.f

IC 7 3 1 0.780213 3 0.241396
3 0.137617 5 C.2511q6
7 0.C82170 1 0.673865

BIAS CO]RR 0.301737
VAR CCEFF 0.01599o 0.0644(;g
EFFICIENCY 99.25 99.21

IL 7 2 1 0.841057 4 0.392753
5 0.15gq43 0.733326

BIAS CCRR 0.279660
VAR CCEFF 0.016257 0.065275
EFFICIENCY 97.62 9a.C3

1, 7 1 1 1.000l00 7. 957 1 c5
BIAS Cc(.4R 0. 194491
VAk CCLEFF 0.017438 0.06Gq4C
UFFILKCf 91.01 91.63

0 1 0.7142925 1 0.07e597
2 0.076631 2 0.09S228

3 0,04P667 .1 P.C94
4 0.035?47 , 0.123qlO
5 0.077341 5 C.142142
6 0.C69182 6 C.8172e7

BIAS CUAR 0.294169
VAR CCEFF 0.015934 0.0747i5
EFFICIENCY 100.00 Io.Co
EFF(I/N} 99.07 59.!5

6 51 (.743239 2 C.1426P8
2 0.076,665 U ,115122
3 0.0410S7 1 4 0, 12Av3e4
4 0,049918 0 0.142236
6 0.08|5C6 1 0.be??92

I A", L 19R 0. V 4 4VA' CLLFF 0,O15940 C.C7475

?41



GAW/MATH/68-1

TA L T

COEFFICIENTS FOR EST!MATIQJ CF
LOCATICh ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRG1 L-ORCER STATISTICS
(SAHPL S17C- 2 TOl 10)

SH-APE PARAMETER =1.50

N m L I LnCAT riN I SCALE

10 6 4 1 0.74404V 0.19G411
2 0. 10C665 4 .1AK756
4 O.C7371P, C.142376r
6 o.CAI'Y72 f O.6lP9e6

B IAS CC'PR C 448
VAk CLEFF 0.019958 O.C749S6

EFFICIENCY Q9.H4 qq.7q

iC 6 i 0 .7RI18A 2 0.19SA23
3 0.1.2272? 4 C.2626 5
6 0.Cq5Aq6 f C.Hg!171

BIAS CORR 0. ?932?q3
VAR CCEFF 0.016014 C.C750H2
EFFICIENCY 1. r4. 4

ic 6 2 1 u.H410)57 0.3572P2

B IAS CCAR 0.2 7,J660
VAR CCEFF O.Cl!?57 Q*C7 616
EFFICIENCY 9)1.01 98.7?3

1 6 1 1 1.C':COCCI 1.14 CcC1
bIAS (.CAR 0. 1114491
VAA CCEFF 0.017439 C.C786eg

Cf I cI U k( ;1 .17 q 4 . j

I c 5 5 1 0. 71471 12 1 Q.C94C4C
2 O.C77013 2 O.jje4I7
3 0.0'd388 0.137t43
4 0.Li5139 4 0.151H79
5 0.091647 1.O7t4t.

tiIAS CCPk .8H4
VAR CCEFF C.,CIbO24 0.068i16
EFI IC IrNCY 100.00 O 0. c (

ic 5 4 1 ().741567 2 ,17C 4 43
2 ().017041 3 0.137597
3 t)u.134 0'q9
5 0.1014236 L,01743



GAW/M lTi/6E-T1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE t&RAMETERS CF A

WEIBULL PCPLLATICN FRCM L-.CRCEq STATISTICS
(SAMPLE SIZES 2 10 10)

SHAPE PARAMETER - 1.50

N M L I LOCATInN I SCALE

BIAS CORR 0.281638
VAR CCEFF 0.016034 0.0899C2
EFFICIENCY 99.94 g9.9o

iC 5 3 1 0.749630 O.L3e3CO
2 0.121359 4 0.221424
5 0.129011 1.0790e3

BIAS CORR 0.280796
VAR CCEFF 0.01608C 0.09CC45
EFFICIENCY 99.65 99,75

Ic 5 2 1 0.841057 3 0,334629
5 0.158943 5 1.155656

BIAS CCRR 0.279660
VAR CCEFF 0.016257 .09C4CC
EFFICIENCY 98.57 99.35

IC 5 1 1 1.OOCOCO 1.369220
BIAS CCR,' 0.194491
VA CCFFF 0.017438 0.09249C
EFFICIENCY 91.89 q?.l

IL 4 4 1 0.753218 1 0.11E919
2 0.077560 2 0.147017
3 0.049151 3 0.17C240
4 0.120071 4 1.425065

BIAS CCRR 0.266959
VAA CCEFF 0.016156 0.112517
EFFICIENCY 100.00 100.Co
EFF(M/N) 97.66 39.75

10 4 3 1 0.754042 2 0.21711
2 0.101796 ? 0.17C344
4 0.144162 4 1.42e645

BIAS CORR 0.266697
VAR CCEFF 0.016175 0.112649
EFFICIENCY 99.89 99.eo

IC 4 2 1 0.8209C6 2 0.295!24
4 0o. I19C94 4 1.512527

BIAS (COR 0.266296

24 3



GAW/MATH/6e- 1

TABLE I

COEFFICIcNIS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FRGM L-ORCER STATISTICS

(SAMPLE SIZES 2 O 10)

SHAPE PARAMETER - 1.50

M L I LOCATION I SCALE

VAR CCEFF O.C162eS 0.11287C
EFFICIENCY 99.21 q9.6q

iC 4 1 1 1.OCOOCO 4 1.67S461
BIAS COR Rt491
VAR CCEFF 0.01743M 0.1142t9
EFFICIENCY 92.65 98.47

10 3 3 1 0.626C7 I 0.154142
2 0.078335 2 O.lq135Cl
3 0.159058 i 1.94).5e4

BIAS CORR 0.248781
VAR CCEFF 0.016361 0.15C548

EFFICIFNCY 100.00 lO0.Cc
EFFIM/N) 96.44 29.71

IC 3 2 1 O.8C0343 2 0.27e931
3 0.199657 2 I°.l4 312

BIAS CORR 0.248722
VAR CCEFF 0.0164Cq C.15C718

EFFICIENCY 99.10 99.e5

ic 3 1 1 1.000000 i 2.14532
BIAS CORR C.194491
VAR CCEFF 0.017438 0.1516C!

EFFICIENCY 93.8? g9.31

IC 2 2 1 0.778496 1 0.2264t6
2 0.221504 2 2.8449S4

BIAS CORR 0.225R38
VAR CCEFF 0.0167C9 0.227246
EFFICIENCY 100.00 lOC.CO

EFF(M/N) 94.43 l9.6q

10 2 1 1 1.O000CO 2 2.97fo7C
BIAS CORR 0.194491
VAR CCEFF 0.017438 0.227743
EFFICIEhCY 95.82 99.7

iC 1 1 1. C00CO 1 5.141638
BIAS CORR 0.1944ql

244
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

hEIFULL PCPLLATICN FROM L-ORCER STA71STICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.50

N m L I LOCATION I SCALE

VAR CCEFF 0.017438 0.46C'qg
EFFICIENCY 100.00 loC.CO
EFF(P/N) 90.48 9.70

245
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TABLE I

CCEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

wEIBULL PCPLLATICN FROM LORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.75

N m L I LOCATION I SCALE

2 2 2 1 0.811216 1 0.367034
2 0,188784 2 0.659976

BIAS CCRR 0.709318
VAR CCEFF 0.17362 0.169927
EFFICIENCY 100.00 IOC.Co
EFFPI/N) 100.00 100.Co

2 2 1 1 1.0CooCO 0.846CS9
BIAS CORR 0.599341
VAR CCEFF 0.124932 0.184074

EFFICIENCY 93.94 92.31

2 1 1 1 1.0OOOCO I 1.66F4S8
BIAS CORR 0.599341
VAR CCEFF 0.124932 C.3477q6

EFFICIENCY 100.00 0oocO
EFF(P/N) 93.94 48.e6

3 3 3 1 0.736602 1 0.204649
2 0.155663 2 0.30C0C5
3 C.1C7735 3 0.47565C

BIAS CORR 0.627416

VAR COEFF 0.071162 0.112094
EFFICIENCY 100.00 1OC.CO
EFF(P/N) OC.00 1oC.CO

3 3 2 1 0.842558 2 0.4085 C
3 0.157442 3 0.4846CI

BIAS CCRR 0.612968
VAR CCEFF 0.0727q7 0.114372
EFFICIENCY 97.75 98.Cl

3 3 1 1 1.0000Co i 0.741169
BIAS CORR 0.475311
VAR CCEFF 0.0786C1 0.1312e6
EFFICIENCY 90.54 85.38

3 2 2 1 0.756184 I 0.302Ct8
2 0.243816 2 1.01C814

BIAS CORR 0.566054
VAR CCEFF 0.073169 0.16q7C5

246
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATICK ANC SCALE PARAMETERS CF A

,EIBULL POPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER x 1.75

N M L I LOCATION I SCALE

EFFICIENCY 100.00 ,0.CO
EFF(MI'N) 97o26 66.C5

3 2 1 1 1.000000 2 1.18C299 4
BIAS CORR 0.475391
VAR CCEFF 0.078601 C,174712
EFFICIENCY 93.09 97.13

3 1 1 1 1.0000C0 1 2.103533
BIAS CORR 0.475391
VAR CCEFF 0.078601 0.347796
EFFICIENCY 100.00 100.Co
EFF(M/N) 90.54 32.23

A, 4 1 0.695292 1 0.135713
2 0.134973 2 0.190 AO

3 0.097197 3 0.25q4;'
I 0.072538 4 0.374676

BIAS CORR 0.577497
VAR CCEFF 0.0499C9 0.06356C
EFFICIPKCY 100.00 100.Co
EFF(/N) 100.00 lOC.CO

4 4 1 0.7CI924 0.2677C5
2 0.197316 3 0.261145
4 0.10076C A 0.377533

BIAS CCRR 0.567144
VAR CCEFF 0.050417 O.C84225
EFFICIENCY 98.99 99.21

4 4 2 1 0.784193 3 C.424IS7
3 0.215807 4 0.392290

BIAS CORR 0.53271q
VAR CCEFF 0.051379 0.087730

EFFICIENCY 97.14 95.25

4 4 1 1 1.000000 4 0.682'53
BIAS CCRR 0.4C3327
VAR CCEFF 0.056577 0.105046
EFFICIENCY 88.21 79..5
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TARLF I

COEFFICIENIS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIULL PCPLLATICN FROIM L-ORCER STAIISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.75

K M L I LOCATInN I SCAT

4 3 3 1 0.706258 1 0.17S933
2 0.13(482 2 0.25 3ie
3 0.157260 _ C.745923

BIAS CORR 0.536958

VAR CCEFF 0.050716 0.11194C
EFFICIENCY 100.00 Io.CO
EFF(M/N) 98.41 74.65

4 3 2 1 0,784193 2 0.353931
3 0.2158C7 3 0.53041

BIAS t,.414H 0.532719
vAR CCE;F 0,051379 C.11311C
EFFICIFNCY 99.71 98.57

4 3 1 1 1.0000Co 3 0.9971C6
BIAS COPR 0.4C3127
VAR CCEFF 0.056577 0.11q315
EFFICIENCY 89.64 93.e2

4 2 2 1 0.729472 1 C.264576
2 0.270528 2 1.291661

BIAS CORR 0.48LIC8
VAR CCEFF 0.C52466 0.165642
EFFICIENCY 100.00 100.CO
EFF (/N) 95.11 49.26

4 2 1 1 1.CCCoCC 2 1.44!96C
BIAS CORR 0.4033?7
VAR CCEFF 0.056577 0.172184
EFFICIENCY 92.73 98.52

4 1 1 1 1.000000 1 2.479379
BIAS CPRR 0.403327
VAR CCEFF 0.056577 0.347756
EFFICIENCY 100.00 loC.CO
EFF(P/N) 88.21 2#4C3

5 5 5 1 0.668269 1 0.0qP814
2 0.1220C4 2 0.14CTCQ
3 0.087528 3 C.17q6S6
4 0.068676 0.223552

24 A
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TABLE I

COEFFICIENTS FOR ESTIMATIO'N Cf

LOCATION ANC SCALE PARAMETERS CF A
WEI BULL PC[PLLATIt'N FRCM L-("REP STATISTICS

(SAMPLE SIZES 2 TO 10'

3tAPE PARAMETrA m 1.75

N L I LOCATInN I SCALE

5 0.093523 0.31C424
BIAS CCRR 0.542719
VAN CCEFF 0.037912 0.066583
.FFICIELCY 100.00 100.CO
[FF I /N) 1rC. 00 lO0.CO

S 4 0.671795 2 0.1q4354

2 0.171174 3 0.18CIC6
4 O.IC3149 4 0.224318
5 0.053683 O,3116C5

bIAS CORP 0.539199
VAR CCFF 0C36125 0,066944
EFFICIFNCY 99.44 99.61

5 3 1 0.7358e7' 0.;97299
3 01Q108 4 O.2qpSC6
5 0.013018 c 1 3 15555

IIIAS COAR )*53401)
VAW CCFF 1,.C384M2 C.067754
EFIlICit ,Cy 94,57 96.,27

I 0.75404H ? 0.46e 794
1 O.7'.!(52 0.392344

BiIAS COuRN O.472?C6
VA, CLCFF 0.0)'46) O.u7C51
EI ICIFNCY 96.07 94,42

5 5 1 1.OCOOCO 0.644334

BIAS COaR 0355042
VAR CLEF Q.043M4 I 0.08213
EFf ICIENCY 86.48 74. 63

4 1 O,71f 7 I . 1231!7
2 .1731)0 0 175C99

1 0,08804 i C.222034
4 ,I. 13145 4 O.5976(9

I1IAS tIRJA 0.513279
VAw rCrr .O ''i16 O.C 3456
19IC ILKCY 100.00 L0.CO

9-14 74 . 7
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TAtLI I
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TALE I

,OE ICILN1S FOP tSiiATION C1
I OGA1IIl01 APOG AI PARAMITFOS fr A

W1I I|UL L PC PkL ATIt N FROP L-OACfR &111ISI IC$
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GAW/MATH/6t- l

TAOL t I

COEFI~ifhT FOR (STIMATIUN t F

LIJLA IIPh At4 SLALr l'ARAMETERS CF A
EIbUI.L PLPLLATICN fi'tw L-CRCEP %ATSTIC$

I"I..PLC &IIf S 7 10 101

St PiL PAI#AM| I f ,, I . 75
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GAW/Mh T/be-i

TABLE I

(,UEFFICILNTS FOR ESTIMATION CF
LOCATIGh ANC SCALE PARAMETERS CF A

WEI"ULL PCPLLATICN FROM L-ORCER STATISTICS
(ISPPLE SIZES ? T0 10)

SHAPE PARAMrTIC m 1.75

r 4 I LUCA11')h I SLALE

6 1 MIM
7 0,014011 0.23)

P IA. (. )lJpO 6)
VApo LLi It of () Ok 7 0 1 00047)2 7

0 1 100 00 to*()

.I 16 9-D& 00 ot.41

GI IM oII61
4 0. ONR%64 Do . IN TI (7

& O. O)n 1 4 0. 17%,I1
7 6,01uOI O.11)011
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GAt/MATH/68- I

TABILE I

COEFFICIENTS F,)R USTIMATION CF
LOCATIOI'K ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATIEN FROM L-ORCER STATISTICS
ISAP'PLE SIUS ? TO 101

SI*PW PbRAMET[R a 1.75

m L I LUCA1 IPK I SCALEI

7 £ I fj,??46 0.46C0}32
O,?41,704 1 0,30111c

BIAII LOOP 0449
VAN CUM 0(-7 t91 5 Is 5

7 1 100 0000 0 6 1n )9

VAN CL t I I (- c vi"46 (s0 6 it -
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TABLE I

COEFFILIENTS FflR ESTIMATION CF
LULATICh ANC SCALE PARAMETERS rF A

W.EIBIULL PCVLLATICN FROM' 1-ORCER STATISTICS
(SAMPLE SIZES 2 TO 103

5S4APE PhRAMETIR 0 1.75

M L I LOCATInN I SCALE

3 O.'oF? .31412
6 0.IC6786 i 0.4393t0

VAO CctP( 0.0?2554 O.05dOsI
Ell IcIf ty 9 0 1rip 9 0 c

4 0*746?CA 1 0.51441

VA"I L~'.tt O.C l CC1 ) c

7 6 1 1 I.O00('OI C,741

VA" (L[I1 ('00/1f,146 CU~~t

tf I)bVl I I 01460 0OlY'i

t 1 101 10. 114

08A~ CI II1' 1 0 I I vo
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GAW/MA TH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION rF
LUCATION ANC SCALE PARAMETERS CF A

wEIBULL PCPLLATICN 1 1171 L-CRCER STATISTICS
(SAN;'LE S17ES 2 TO 10)

Si4APE PhRAMErER a 1.75

11 L I LUCATIflN 1 SCALE-

5 2 1 0.753196 C,36C8U
4 U.*2'6?04 0,O745qP3

VAN C[(FF O.202 .067576

EF FIC I INCY Y(. . I, 0 3

1~&~ 1 CfC)(

VA Of C ?9"4(A

V t II (Lil .G0'E

7 4 ()1~L 6q 17c1 1 1ct.C14

DoI 114" 09CN
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANL SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORrER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PAkAMETR - 1.75

M L I LOCATION I SCALE

3 0.210970 i 1.32!13C
BIAS CORR 0.39288?
VAR CC!-:FF 00026474 0.1L1850
EFfICIENCY 100.00 100.CO
(FF ( /N) 94.66 42.31

1 0. 72273) 2 0.2746e6
S 0.277?767 3 1.32?/72

BIAS CPR 0. 392768
VAN CLf U, 026f,4 1 0,121qZ
Eft ICILNCY 9q.17 1979

I I.OCOOOO 1 1.511411
01IA CORR 0.29?144

VA-4 CL1If 0.0P9"t'. 0.11545
cl I ICIF N(y mn.O

SI O ,',7U6 I ,? t'!e

1i 0 L(fl o.C4il 2 ). 2 0 t2 1, C47 4 ? 14 q {

III h~ u ."ll0. 311103011
VAI, LL I I j.L ''", ) L. 1.'0, 1
( I I I II I LV'u"' | , 0, | .I,

I I A L(JMM 0. 14 2 /.v

111" A ( || L 0 0 Is 440;
VA' 1 Iu*v,"4c 0,1 1,C 7'4

I I lu OCO 1.4116 7

I, ,A LUP" 0, ?1?940
VAN WooI 0.0?q"P46 .A1O
t I ILItNLY V(,. 06 1Ou c Q

I. I0 i1 L 6,' 0? I I.6 I

( . I T I u v .L I 14

I 0.011'116 1 0.5 l 6t(C
(i 01M.1A Us l014l'l

0,04641 7 Us 1* 1IW4
6 D 0. 11600 t U. t IP 24
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GAW/MATH/6e-1

TA L F I

COEFFICIENTS OR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIUULL PCPLLATICN F'ROF I-CRCER STA7ISTICS
(S09'PLE SILFS ? TC 10)

SI4APE PARAMETF - 1.75

N m L I L CCAT 7lrN S C'-L -

7 0.O 14100 7 0 .15e416

BIAS COPR 0.', TiqC
VAR CCEFf O.C7176 0.041343
EFf ICIL.CY IO.OO 1OC.(O
E.F 0C 11 / IO13. on 10C.cu

7 1 o.04? ?? 0. Obt?

, L.OOIb, 1

6 08 0.%"? C m 136 14|
7 sO3d ,22 11 l
h 0.L.2 11o-#94 e O. 701 ,42
EA l (.L?,4T777i8

VAN WCi 1 O.O T1 0.0411PI
SICIIY ,.w o . ' C
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S U. jcoyt l of 111*1 4,c
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01 1 UIe l l 1 0. It !
u (11 %'I N.~'

El C. O)'.) P t0 (
tm CI , ? 1] 1

VAO (itt U, L , 1 1 1 0 041 6I' C
tt I Id L LY o4.7 012

1 6 4 I U. I1 i ! I ii HI

of. IAO1 ' 57 2.11 11
7 U. O 0 (_ I 1.? C4!

;2,L



'GAW/MATH/6e- I

IABLEI

COEFFICIENTS FOR M~IMATION CF
LUCATIONI ANC SCALE PARAMETERS CF A

WEIBULL PLPLLATICN IFROW 1-ORCER ST71ISTICS
ISAMPLE SzzrS ? IC 10)

SHAPE PARAMETER a 1.*75

K ' L I LOC.ATInN I SCALE

VAR LELFF 0.021539 0.0420C3
El I LI tCY 'Jb. 74 98.'i3

*I CHU 1457 do 0.377'
3 ~Ilail1 7 u io1

0,113710

vA, ~tf 0.?P1 0.04!129

r I Ic I kI .1)"OO 7 c u.q3

7b 1 b 7.vi 9 3.Q797

4LtAll 0.4~6 ~ I O.~~'

747 oqcij 03sl7

C, I t kU 1

LtI7 1 UV'00 025? C 3 1
t NcyCpi) I u

I U.0)Ii' 4" 0,057 0 1

of I( ,7o 0. 0 ( )0.

2. '*n 
I

L 01 01__0 4_ __ A_



GAW/MATH/6e-I

TAbLE I

COEFFIC k NIS FOR ESTIMATION CF
LOCATION AC SCALE PARAMETERS CF A

WEIhLJLL PCPLLArIcN FRO10 L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

514APE PARAMETE~i a 1.75

K 94 L * LGI.AjinfN I SCALE

VAR' CCEFF 0,0?1lq6 0,047335
Eff ICIEK"iC 699S

13 7 5 1 0, 626AII 2 0 .16 2 1 P
2 0. 102167 0 0.16 !71 C
3 0,10116. Ooll! 36
5 0.,96747 1 0. 1547
7 o.C 73106 1 0.384124.

fIIAS COPI' 0,4.61212
VAk CCEF" 0.C?431 CC47435
EFFICIENCY q9.709,6

8 7 4 1 Ov 62YJi5l .4C2
2 U.13ya9? 0.1FI"13
4I 0,144150 C.154q'C'.
7 0. CHIJICS 7 0 .10 tC e

hIA$ CORR 014.S13A4
VAR CCtfP 0,10MY' 0.04767)
EFFICILKLY 4yf2o 9'9.19

* 7 3 1 0. &H1451 ,2401
0, 1 114MI3 0 .2! q 3 4

6 0, 133730 1 C,4'.e716
ClAt~ COPR 0. 41l7
VA'4 CCEFF 0,071774 C c04 e 3 1
fFflcItNcY q".11 98.23

7 21 0676943C 093A7
5 0.2301170 7 0,5072C3

BIlAS CORR 0. 18f360

EFFICIENCY 9 .?l 95at7

BIAS (.UPH 0.271419
VAR CCEFF 0002621 0.057731
EFP-ICI0,CY Fl3 139 ls

o 6 6 0 .,98 .0617547
2 0.L( 2932 2 0.0093571
3 u0.0 72 114 0114956

26?
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TABLE I

COEFFICIENTS FOR ESTIMATION GF

LOCATION ANC SCALE PARAMETVS CF A

MEIBULL PCILLATICN FROM L-ORCER 'TaJ1STICS

(SAMPLE SIZES 2 10 10)

SHAPE PARAMETEQ w 1.75

N m L I LCCATPnN I SCALE

4 O.CS65t5 4 0.136711

5 0,046547 0.154976

I 6  O09?15A 6 0.5743E3

BI|AS CORR 0.445005

VAk CCEFF 0,021521 0.055254

EFFICIENCY 100,00% IOC.CO

EFfF(/Nl 98.79 74,e2

a 6 5 1 0.630507 2 0,132676

2 0.10308 0.114q71

3 0.072059 0.13686C

4 0.092606 . 0.15512q

6 0.111740 t C,575Q34

BIAS CORR 0.443R63

VAR CCEFF 0.C21557 OC55321

ErCItKC9Y 94g7 9968R

0 6 4 1 0.63 54 2 0.18t734

2 0.138327 A 0.193124

4 0.117765 5 0.15!220

6 0.l11Q15 0,57L442

iAS CCR R 0.443434
VAk CCEFF 0.021610 0,0555

EFIICIEKCY 99.62 QQf4

6 3 1 09641457 2 O.1896C3

3 O.sI4R1I 4 0.28C075

6 0.13730 f O.6449el

IIAS CORR 0.441517

VAR CCLFF 0.021774 0.055777

LFFICIEKCY (8,R7 99.C6

e2 1 0.76943C 4 0,3RC722

5 0.230570 f 0.6537C4

BIAS CORk O41836C
VAR CCEFF 0.022442 0.056569

EFrICILt.(,Y 95.91 q7,6R

8 6 1 1 1.000000 0.q 13736

BIAS CORR 0.271419

VAH CLLrv 0.075621 0,061157
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GAW/MATH/6e- i

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS rF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAM.TEA a 1.75

N M L I LOCATION I SCALE

EFFICIENCY 64 .03 90.35

1 0.63672' 1 0.OBCBA5
2 Q. 103949 0 0.14qR
3 0.072qao 0 . 13eQPZ
4 O.C56617 4 0.16CII^
S 0. 12972H O.79S117

BIAS CORR 0.422652
VAR CCEFF 0.021771 0.064t5
EF ICIEKCV 1oC.CO ICC.CO
EFF (P/NI 9 7.-6 62.2C

4 1 0.637733 2 0.15e " m
2 0.I(.CC5 3 C.13ehIl
3 O.IC 26 i, 4 O. 36C 18
5 .i.155618 0.0C261

6IAS (UPR 0,42194f
VAR CCCFF 0.0OiChc 0.0665'C
EFIICIEKCY 9Q.84 99,e6

5 3 1 V'.686134 0.2?6CO3

3 ,. 157; 1q 4 0.228313
5 0.15637? 04b0229l

MIAS CORR 0.422231
VAR CCEFF 0.021924 0Uo66756

EFFICIENCY 99.10 99. 6

5 2 1 O.769430 0.3344CC
0.230570 0.881026

BIAS COR; 0.4 1B36C
VAR CCEFF 0.C22442 0.C672C7
EFFICILKCY 97.01 98.qc

5 1 1 1.0000Co C.10C4 5
BIAS CORR 0.271419
VAR CCEFF 0.02562t 0.07CO52
EFFICIFKCY P4.97 q41,8

0 4 4 1 U.647146 1 0.lCC315
2 0.105618 2 0.13c1459
3 0.073561 0.169186
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANE SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER ST T IST!ICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 1.75

h M L I LOCATInN I SCALE

4 0.173675 4 1.083673
BIAS CORR 0o39618C
VAR CCEFF 0.022132 0.0833.o
EFFICIENCY 100.00 1o.Co
EFF(/N) 96.10 49.58

4 3 1 0.64867 2 0.19763
2 0.141598 3 0.16SIC9
4 O.2C9743 4 1.0854e5

BIAS CORR 0.395648
VAR CCEFF 0.C22107 0.083533
EFFICIENCY 9q.75 99.82

d 4 2 1 0.739616 2 0.28C.9C
4 0.260384 4 1.171378

BIAS CORR 0.395371
VAR CCEFF 0.022481 0.083824
EFFICIENCY 98.44 99,49

8 4 1 1 1.CCCOCC 4 1.337834
BIAS CORR 0.27141q

VAR CLEFF 0.025621 0.Ce5567

EFFICIENCY 86.3R 97.45

3 3 1 0.663?65 1 0.132777
2 0.IC?652 2 o.1818ee
J 0.229083 3 1.4812q6

HIAS CORR 0,364375
VAR CCEFF 0.022691 0.111942
EFFICIENCY 100.00 100oCo
EFF(P/N) 93.73 36.97

a 3 2 1 0.713495 2 0.259025
3 0.286505 3 1.48435C

BIAS CORR 0.364495
VAR CCEFF 0.022818 0.112099
EFFICIENCY q9.44 99.77

1 1 1. O0 0 00 3 1 . 0'%2
BIAS CCAR 0.271419
VAR CCEFF 0.025621 0.113077
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORDER STATISTICS
ISAMPLE SIES 2 TO 10)

SHAPE PARAMETER a 1.75

N M L I LOCATInN I SCALE

EFFICIENCY fie g.8.S

2 1 0.690237 1 0.194133
2 0.309763 2 2.13!571

DIAS CORR 0.324750
VAK CCEFF 0.023640 .t;5ic
EFFICIENCY 100.00 10O.CO
EFF(M/N) 89.97 ?.30

2 1 1.0000CO 2 2.2543!6
BIAS CnPR 0.271419
VAR CCEFF 0.C25621 0.17C141
EFFICIENCY 92.27 99.68

8 L I 1.0oCoco 1 3.684343
BIAS CORR 0.271419
VAR CCEFF 0.025621 0.3477S!
EFFICIENCY 100.n0 lO0.Co
EFFIM/N1 83.01 li,)

9 9 9 1 0.612345 1 0.0429EC
2 0.097856 2 0.05q2eg
3 0.068223 3 0.072812
4 O.C53196 A 0.085334
5 0.044142 0.0977f3

0.03F846 6 0.IlC8C2
7 0.L'30o2 1 0.125761
8 0,028I)2 e 0.144610
9 0.C24-56 s 0.187163

BIAS CORR 0.464651
VAR CCEFF 0.0t4C5 0.0367C2
EFFICIENCY 1OC.00 O0,CO
EFF(P/N) IOC.00 1O0.CO

9 9 8 1 0.612914 2 0.084417
2 0.C97919 ? 0.0727e3
3 0.C68360 4 0.085382
4 0.053032 5 0.0978C2
5 0.065707 e 0.11C26
7 0.048782 7 0.125825
a 0,028924 e 0.1414720
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE S!ZES 2 TC 10)

SHAPE PARAMETER z 1.75

N M L I LOCATION I SCALE

9 0.024363 q 0.18728C
BIAS CORR 0.463713
VAR CCEFF 0.018422 0.036725
EFFICIENCY 99.91 99.94

9 7 1 0.613581 2 0 119I1C9
2 0.098085 4 0,1217L.
3 0.O08161 5 0.097686
4 0.076q90 f 0.111153
6 0.077L0 1 0.125941

8 O.04G989 e 0.144887
9 0.024334 q 0.187499

BIAS CORR 0.462482
VAR CCEFF 0.018443 C.036769

EFFICIENCY 9q79 99.82

9 6 1 0.614653 2 0.1192eC

2 0.098085 4 0.174379
3 0.095518 6 0.155268

0.090892 7 0.1258e7
7 O.C690e E 0.145327
9 0.031771 s 0.18793q

BIAS CCRR 0.460070
VAR CCEFF 0.018475 C.036859
EFFICIENCY 99.62 99.57

9 9 5 1 0.616871 ? C.176456
2 0.131185 0.2022t6
4 0.114652 7 0.1731C0
7 0.085418 e 0.1455!8
9 0.031874 s O.18e794

BIAS CORR 0.458055
VAR CCEFF 0.018545 C.037022
EFFICIENCY 99.25 99.14

9 9 4 1 0.662849 ? 0.22e755
3 0.148825 6 0.274561
5 0.114260 E 013i3579
8 0.C74066 s 0.19C54C

BIAS CORR 0.447089
VAR CCEFF 0.018662 0.0374C8
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TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FROM L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 1.75

h M L I LOCAT InN I SC'L.F

EFFICIENCY 98.62 9t

9 9 3 1 0.670444 4 0.30qViC
3 0.200660 1 0,3244C0
7 0.128p96 S 0.2333C7

BIAS CORR 0.4294P3
VAR CCEFF 0.1R860 0.C38785
EFFICIENCY i7.48 95.E6

9 9 2 1 0.754252 6 0.51954C
5 0.245748 s 0.278115

BIAS CORR 0.3q4015
VAR CCEFF 0.C19483 0.04C6S3

EFFICIENCY 94.47 90.114

9 9 1 1 1.OCCOCO E 0.7218e68
BIAS CORR 0.253752

VAR CCEFF 0.022395 0.051;94

EFFICIENCY 82.19 70.tq

9 8 8 1 0.614653 1 0.048310
2 0.098217 2 0.066664
3 0.068465 i 0.081816
4 0.C53377 4 0 .0q5883
5 0.044241 t 0.109455
6 0.038011 f 0.124973
7 0.032981 7 0.13S786

8 0.050055 8 0.3435C7
SIAS CORR 8.45132

VAR CCEFF 0.C18475 O.0'1312
EFFICIENCY loc.00 1O0.CO

EFF(M/N) 99.62 88.84

8 7 1 0.615226 2 0.09492q
2 0.098281 ? 0.08IT9C
3 0.068602 4 0.095944

4 0.053212 0.1095C8
5 O.C65899 6 0.125054

7 0.048769 7 0.139879

8 0.050010 8 0.343748
BIAS CCRR 0.450882
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LO' TION ANC SCALE PARAMETERS C- A

WEIBULL RCPLLATICN FROP' L-ORCER STATSTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER u 1.75

L I LOCATInN I SCALE

VAR CCEFF 0.018492 0.041342
EFFICIENCY 99.91 99,9*

S9 8 6 o0.615888 2 0.133933

2 O.C98046 4 0.136848
3 0.0684C1 0.109394
4 0.017224 4 0.12528
6 0.070019 1 0.14C17
8 0.C62021 e 0.344198

BIAS CORR 0.449674
VAR CCEFF 0.018512 0.041391
EFFICIENCY 99.80 99.80

9 8 5 1 0.617091 2 0.13417'.
2 0.131235 4 0.195824
4 0.111395 0.17471
6 0.078150 7 0.13q994
8 0.062126 e 0.345215

BIAS CCRR 0.4490C3
VAR CCEFF 0.018551 0.041510

EFFICIENCY 99.59 99.52

8 4 1 0,662849 2 0.190537
3 0.148825 5 0.227353
5 0.114260 1 0.193343
8 0.074066 e 0.4'065C6

BIAS CCRR 0.447089
VAR CCEFF 0.018662 0.041710
EFFICIENCY 98.9q 99.C3

q 8 3 1 0.670444 ? 0.257491
3 0.200660 f 0.308386
7 0.128896 F 0,40206e

BIAS CORR 0.429401
VAR CCEFF 0.0e880 0.042196
EFFICIENCY 97.85 97.91

9 8 2 1 0.7542512 5 0,444243
5 0,245748 8 0.457460

BIAS CORR 0.3q4015
VAR CCEFF 0.019483 0.043460
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TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER s L.T5

h M L I LOCATION I SCALE

EFFICIENCY 94.82 95.C6

9 8 1 1 1.0CCOCO 0.721868

BIAS CCRR 0.253752
VAR CCEFF ..022395 0.051994

EFFICIENCY 82.50 79.46

9 7 1 0 0.61140 1 O.C55117

2 0.098781 2 0.076059

3 0.068850 0 0.0934C6
4 0.C53566 4 0.1ce674

5 0.0,4659 0.126424

6 0.037791 e 0.135490
7 0.078012 1 0.509865

BIAS CORP 0.436088
VAR CCEFF 0.018586 0.047269

EFFICIENCY 100.00 1O0.CO

EFFIY/N) 99.03 77.65

9 7 6 1 0.6189C7 2 0.108352
2 0.098R41 0.093386

3 0.068987 4 0.108754

4 05.034G2 5 C.1264q7
5 0.066192 f 0.1395€5

7 0.09366q 1 0.51C268

BIAS CORR 0.435149

VAR CCEFF 0.0186C3 0.04"3C1

EFFICIENCY 99.91 99.92

T 5 1 0.619697 2 0.152914

2 0.098866 4 0.15-485

3 0 .0 96 219 0,126393

5 0.091464 6 0.139930

7 0.0931754 1 0.51Cq78

BIAS CORR 0.434687
VAR CCEFF 0.0i8627 0.047379

EFFICIENCY 9q.78 99.77

9 1 4 1 0.621q47 2 0.153246

2 0.132224 4 0.223720

4 0.135554 6 0.197143
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GAWiMhTH/6e- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 1.75

M L I LOCATInN I SCALE

7 0.110774 1 Co5L2219
BIAS CCRR 0.432575
VAR CCEFF 0.018698 0,047531
EFFICIENCY 99.40 99.45

9 7 3 1 O.670444 3 C.2te8 .
3 0.200660 t 3.259129
7 0.128896 7 0.573380

BIAS CCRR 0.429483
VAR CCEFF 0.018880 0.0477e6

EFFICIENCY 98.44 98.92

9 7 2 1 0.754252 4 0.39C858
5 0.245748 7 0.634489

BIAS CORR 0.394015
VAR CCEFF 0.01q483 o.04e6C9
EFFICIENCY 95.40 97.24

9 7 1 1 1.0000Co 7 0.866872
BIAS CORR 0.253752
VAR CCEFF 0.022395 0.05349C
EFFICIEKCY 82.99 88.37

6 6 1 0.623668 1 0,064244
2 0.099600 2 0.0886C4
3 0.069276 3 0.107867
4 0.054265 4 0.12E78C
5 0.044362 5 0.142565
6 0.10882q f 0.698476

BIAS CORR 0.417594
VAR CCEFF 0.C18747 0.055242
EFFICIENCY 100.00 lOt.CO
EFF(M/N) 98.18 66.44

9 6 5 1 0.624272 2 0.126220
2 0.099731 3 0.107856
3 0.069183 4 0.12e892
4 0.078122 5 0.142665
( 0.128691 e 0.6qqI13

BIAS CORR 0.416924
VAR CCEFF 0.G18766 0.055294
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TABiLE I

COEFFICIENTS (()A WSIMATION VF
IOCAILP AN4C SC.ALE PARAMEYERS Cl A

WEUNULL PCPLLATICN FROhM L'.OACEP STATISTICS

SiWAP PAi4AMP.1U a 17

N m L I L (-LAI I Iif I &(;ALL

U. (" A)K1 1 ?.?%C f Q.720

2 ). 13 P"7 0 O. I ? Yc

P"tAS CUrPP,1~f1
VAW' Cc r IF Q. c fI c 00 %51,qO

9 6 0.3 ? O71',0 * 1.7 117c
0.(1 61 7f,' 0 175qq7b

6 09~1O t O166491

VAR cctff L.C 101? 6 0o 0Y1 Pp I

U I Kit cy 9 . I] W. 1Cfl

VAli CLt I I (. 0 1 Y4" IO'

qocuo t I I.OZ4UC0

I I % UPP U.Wt

VA L I U.02MI1 0 .05,11

2 0. 100647 7 o0,11(
13 0 0 MiOc? 1 0,13I1111
4S U1014111 4 0.14S9)1l

b IA% Loll" U,.0bt4')L
VA'4 LLIP, (). U IH 'i16 0 OO.COt

111IIY W 10.00 loc

L I I~~ Wa *., I .7

4 1 t Uff0. 3 704 .115340

0 , 0 1 ,I ~ 1 0 1 1 1 1 1 4 1



GAW/m A T;1/68- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

mEIBULL PCPULATICN FRrw L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER - 1.75

L I LOCATICIN I SCALE

5 0.16q361 0.92!774
BIAS CORR 0.395579
VAR CCEFF O.0190Cl 0,066530
EFFICIENCY 99.87 99.89

9 5 3 1 0.67803n 2 0.213048
3 0.151976 4 0.214919

5 0.170C93 - 0.927413
BIAS CRR 0.396056
VAR CCEFF 0.019C94 0066672
EFFICIENCY 99,38 99.B

9 5 2 1 0.754252 0 .314275
5 0.245748 - 1.002625

BIAS CORR 0.394015
VAP CCEFF 0.C19483 0.0669q3

EFfICIENCY 97.40 99.20

S5 L 1.OCOOCC 1.212A40
BIAS CORR 0.253752
VAP CCEFF 0.0223q5 0.0690C6
EFFICIElCY 84.73 96.30

y 4 4 1 o.642IC2 C,095271

2 0.1C2411 2 0.132174
3 0.070819 3 o.1se882
4 0.1I4667 4 1.215484

BIAS CORR 0.370916
VAR CCEFF 0.019307 0.083379
EFFICIENCY 100.00 l0.CO

EFF(M/N) 95.33 44.C2

9 4 J 1 0.6433194 2 0.18e038

2 0,136368 3 0.158943
4 0.220238 A 1.2i7)71

OIAS CORR 0.370599
VAw CCFF 0,019348 0.083493
LFVICIF-CY 99.79 99.86

4 4 2 1 0.729111 2 0.264148
4 0.270A89 A 1.299078
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TABLE I

COEFFICIENIS FnR ESTIMATION CF

LOCATION AND SCALE PARAMETER'S CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 1.75

S M L I LOC4TION SCALE

BIAS CORR 0.370RC3
VAR CCEFF 0.019578 0.0837C1

EFFICIENCY 98.61 99.61

4 1 1 I.OOCcOC 1.45eo44

BIAS CORR O.ZS3752
VAR CCEFF O.022'5 O.0B49g"

EFFICIENCY 6.21 98.10

9 3 3 1 0.658628 I O.12619C

2 0.1044 3 2 0.171qll

3 0.236920 3 1.6264q0

BIAS CCR O.340q04
VAR CCEFF O.019F10 0.111836

EFFICIENCY 100.00 3O0.co

EFF(P/N) 92.91 32,e2

3 2 1 0.706464 2 0.246012

3 0.2q3536 2 ).6290q7

BIAS CORR 0.341154
VAR CCFFF 0.01991c 0.1120?7

EFFICIENCY 99.50 99.?2

9 3 1.CCCOC0o 1.813214
BIAS CORR 0.253752 0 1 2 1

VAR CCEFF 0 .0 223S5 0.112778

EFFICIENCY 88.46 99,17

9 2 1 0.685934 1 0.184335

2 0.314066 2 2.30q442

BIAS CORR C.3C3688
VAR CCEFF 0.020652 o.169587

EFFICIENCY I00,00 1OO.CO

EFF('/N) 89.12 21.U4

2 1.00COOC 2 2.422767

BIAS CCRR 0.253752
VAR CCEFF 0.G22395 0.17C016

EFFICIENCY 92.22 99.15

9 1 I.CoCO I 3.94C852
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LUCATICK ANC SCALE PARAMETERS CF A

WEIHULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER x 1.75

N M L I LOCATION I SCALE

BIAS CORR 0.253752

VAR CCEFF 0.022395 0.347796
EFFICIENCY 100.00 100.CO
EFF(P/N) 82.1Q 1c.5

IC 10 10 1 0,604115 1 0.037010
2 0.094699 2 0.05C885
3 0.C65654 3 0.062241
4 O.OOq79 4 0.0726C1

5 0.042242 5 0.082664

6 0.036213 d 0.0929!1
7 0.C31775 7 0.104OC7
8 0.028168 e 0.116789
9 0.024985 s 0.133149

10 0.02117C iC 0.17C7C3
BIAS CORR 0.452421

VAR CCEFF 0.016174 0,032997
EFFICIENCY 100.00 1O0.CO
EFF(M/N) 100.00 1O0.CO

Ic I0 9 1 0.604531 2 0,072729
2 0.C94731 3 0.0622C8
3 0.065RC0 A 0.072636
4 0.050758 0.C82680
5 O.C62100 f 0.092992

7 0.C47856 7 0.104048
8 0.0279q8 8 0.116842

9 0.C25052 0 0.1332Cq
10 0,021176 IC O.17C7e1

BIAS CORR 0.451867
VAR CCEFF 0.016185 0.033012
EFFICIENCY 99.93 99.95

Ii 10 8 1 0.604989 2 0.101932
2 0.094889 4 0.104271
3 0.C6552 0.0825CC
4 0.073147 f 0.0932C7
6 0.074077 7 0.I04064
8 0.041272 e 0. 1 947
9 0.024899 0.1333C8

10 0.021207 iC 0,17C918
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TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 1.75

M L I LOCATIln I SCALE

BIAS CORR 0.45122i

VAR CCEFF 0.Ol61qg 0.033038

EFFICIENCY C9 , 85 q9.e7

10 10 7 1 0.605672 2 0.101989

2 0.094796 4 0.147421

3 0.C91241 6 0.1318sc
5 -0.086757 7 0.1037C6

7 0.065233 e 0.117325

9 0.035126 q 0.1334'58

iC O.C21176 IC 0.171171

BIAS CORP 0.450316

VAR CCEFF 0.016215 0.03308

EFFICIENCY 99. 74 99.72

10 10 6 1 0.606790 3 0.150582

2 0.125982 s 0.1691Ce

4 0. 1C6534 7 0.145972

6 0.074258 e 0.116846

8 0.05883 s G.1339S9

10 C.021542 1C 0.1716C2

BIAS CORR 0.,448456

VAR CCEFF O.C 16248 0.033176

EFFICIENCY 99.54 99.46

1.C 10 5 1 0.609356 3 0.192262

2 0. 12 652C t 0. 227-t64
4 0.128C97 e C.161242

7 0.C82346 q 0.134197

q 0.0953680 iC 0.1725q2

BIAS CRP. 0.438P54

VAR CCEFF 0.016317 0.033360

EFFICIEKCY 99.12 98.s1

10 10 4 1 0.653074 4 0.255728

3 0.1670C8 1 0.257962

6 0. 116336 s 0.17e55C

9 0.063582 iC 0.174062

BIAS CCRR O.4364e9

VAR CCEFF 0.0164C9 o0o336E8

EFFICIENCY 98.57 97.95



GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FROM L-ORCER STATISTICS

ISAMPLE SIZES 2 TO 101

SHAPE PARAMETER - 1.75

M L I LOCATION I SCALE

10 10 3 1 0.693032 5 0.325172

4 0.198152 E 0.3018e4
8 0.108816 LC 0.211364

BIAS CCRR 0.422862

VAR CCEFF 0.016628 0.0345Cg

EFFICIENCY 97.27 95.62

iC 10 2 1 0.742836 7 0.51S326
5 0.257164 IC 0.255831

BIAS CCPR 0.372812
VAR CCEFF 0.C17187 0.*369CI
EFFICIENCY 94.10 89.42

iC 10 1 1.OOCOCO 0.6g95C9
e AS CCPR 0.238q26
V 4R CCEFF 0.019854 C.C47517
.V-rICIEKCY 81.46 69.44

IC 9 1 0.606020 1 0.041111

2 0.094992 2 0.0565C4
3 0.065856 3 0.065135
4 0.091122 4 0.08C537

5 0.042363 0 O.091776

6 0.036256 E 0.10268e
7 0.03lq25 1 0.11f05c
8 0.028062 e 0.12o77

9 0.0434C4 5 0.311855

BIAS CORR 0.441366
VAR CCEFF 0.016225 0.036677

EFFICIENCY 100.00 lO0.CO

EFF(P/N) 99.6q 89.96

iC 9 1 0.606437 2 0.08C774

2 0.095023 3 0.0691C1
3 0.066002 4 0.C8C579

4 0.0509cC 0.091798

5 0.062245 6 C.102738

7 0.048025 I 0.1161C1

8 0.C27892 0.128141
9 0.043475 0.312012
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TAPLE I

COEFFICIENTS Fnk ESTIMATION OF

L.OCATION ANO SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CROER 
STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 1.75

N M L I LOCATInN I SCALE

BIAS CORR 0.440PC96

VAR CCEFF 0.C16236 9.C366

EFFICIENCY 99.91 99°95

10 q 7 1 0.6C6901 2 0.W223

2 O.O95 4 0.1157130

3 0.065722 0.0916CI

4 0,C73354 0.102q@5

6 0.074?64 1 0.116129

8 0.041228 E 0.12?2E

9 O.C4339 9 0.3122E1

BIAS CORR 0.440147

VAR CCEFF 0.01624q c.03t7'9

EFFICIENCY 99.85 99leb

9 6 1 0.6C75e9 2 0.1133C5

2 0.09508q 4 C.2.631C

3 O.Cq1514 f 0.145962

5 0.086971 7 0.115752

7 0.06537 E C.12E7CE

9 0.C53511 s 0.312742

BIAS CCRR C.439260

VAR CCEFF 0.01626 7  0.C367'C
EFFICIErY 99.

10 9 5 1 0.609156 3 C.167293

2 0.126520 5 0,18754"

4 0.128097 1 0.16251C

7 0.082346 e 0.1282CI

9 0.05368C 9 0.313840

BIAS CCRR 0.438054

VAA CCEFF 0.016317 0.0368SO

EFFICIENCY 99.44 99.40

iC 9 1 0.6,304 2 0.212724

3 O.167OC8 6 0.252651

6 0.116336 8 0.177971

9 0.063582 9 C.3U22

BIAS CORP 0.436468

VAR CCEFF 0.016409 003127

EFFICIENCY 98.88 qs.79
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER - 1.75

N M L I LCCATION I SCALE

IC 9 3 1 0.693032 4 0.2842e0
4 0.198152 7 0.286273
8 0.108816 q 0.365663

BIAS CCRR 0.42262
VAR CCEFF 0.016628 0.037523
EFFICIENCY 87.57 77.7

2 9 0.C42836 t 0.451552
5 0.257164 s o.0e7317

BIAS CORR 0.372812
VAR CCEFF 00718? 0.03861
EFFICIENCY 94.40 94.39

6c 9 l.OOCO 0.69SlCi
BIAS COAR 0.238q26
VAR CCEFF O.C19354 0.047517
EFFICIENCY 81.72 771.C

ic 8 ? 1 0.608q9 5 1 0.09f2l?
2 0.c95453 2 0.063571
3 0.066141 ? 0.077531
4 0.051374 4 0.C9C69i

5 0.052410 0.102041
6 0.036601 6 0.11767
7 0.0595 7 0.12t7C
8 0.0C67150 0.4593 4

BIAS CORR 0.427P88
VAR CCEFF 0.016305 0.041298
EFFICIENCY lO0.Oo t00.C2
EFF{M/N) 99.20 79.S0

10 a 0.60g&C3 o .c9Csfo
2 0.095524 0.077497
3 0.C66130 Oo0,0C745
4 .051556 • 0.102072
5 0.04213q f 0.117672
6 0.C54953 7 0.126413
e 0.080294 8 0.459653

BIAS CORR 0.4271C3
VAR CCEFF 0,016116 0,01?1322
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCP L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 1.75

N M L I LOCAT ION I SCALE

EFFICIENCY 99.93 qq. 94

10 8 6 1 0.60q968 O,.127266
2 O.O5S,43 4 0.13C180
3 0.066007 5 0.1018E7
4 0.073631 f 0.11763
6 0.074520 7 0,126856

8 O.0P0331 e 0.46C116
BIAS CORR O.,426694
VAR CCEFF 0.O16329 0.041363

EFFICIENCY 99.8c q.84e

C a 5 1 0.610920 2 0.127380

2 0.126816 4, 0.183523

4 0.IC716q 6 0.1657et
6 0.C74643 1 0.126454
8 O.C80452 8 0.461148

BIAS CCRR 0.42632
VAR rCEFF 0.C16359 0.041439
EFFICIENCY 99.67 99.66

IC 8 4 1 0.654 4q 0.18e145
3 0.143946 5 0.211134
5 0.107733 1 0*18C074
8 0.093973 e 0.46192q

BIAS CCRR 0.425529
VAR CCEFF O.C16441 0.0415E2
EFFICIENCY 99.17 99.32

1C 8 3 1 0.693032 3 0.24CI1C
4 0. 1q8152 6 0.283741
8 0.108816 E 0.51?860

BIAS CCRR 0.422962
VAR CCEFF 0.016624 0.041854

EgFICIENCY 98.00 98.67

ic 2 1 0.742R36 _ 0.4052C0
5 0.257164 e 0.5745C7

BIAS CORR 0.372812

VAR CCEFF 0.017187 C.042678

EFPCiENCY 94.87 96.77
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2IAW/MATH/6e- 1

TABLE I

LOEFFICIENIS FOR ESTIMATION OF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 10 10)

SHAPE PARAMETER - 1.75

M L I LOCATION SCALE

IL 9 1 1 1,cc00o00 0.82qq46

BIAS CORR 0.238926
VAR CCEFF O.Cj9R54 0.0477!6

EFFICIENCY 82.12 86,A,1

IC 7 7 1 0.613194 1 0.C52713
2 O.C96060 2 0.072374

3 0.066609 ? 0.0888C2

4 0.051488 4 O.IOIqCB

5 0.043139 0.12C143

6 O.C361C7 e 0.120167
7 oloq33'B 1 0.622439

BIAS CCRR 0.412228
VAR CCEFF 0.C16417 0.047259

EFFICIENCY 100.00 lOC.Cl

EFF(M/N) 98.52 69.82

S 7 6 1 0.613608 2 0.1035j7

2 .096096 3 0.C88771

3 0.066754 4 0.10197!

4 O.C51268 O.12Cl e

5 0.062939 0.128248

7 0.109335 7 0.622q32

BIAS CORR 0.411673
VAR CCEFF 0.C16429 0.047290

EFFICIENCY 99.q3 99.93

ic 7 5 1 0.614272 2 0.145?e0

2 0.0q697 4 0.147168

3 0.0923S9 5 0.119976

5 0.087AC4 6 0.128594

7 0.109427 7 C.623453

BIAS CORR 0.411377
VAR CCEFF 0.016446 0.047344

EFFICIENCY 99.82 99.e2

7C 1 0.616C92 2 0.145462

2 0.127960 0.21C0f3

4 0.129294 e 0184969
7 0,126754 7 0.624251
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TABLF I

COEFFICIENTS FOR ESTIMATION CF
LUCATION ANO SCALE PARAMETERS F A

WEIDULL PCPLLATICN FRQM L-OACER STATISTICS
4SANPLE SIZES 2 TO 10)

5HAPE P2RAMFTER = 1.75

LOCATION I SCALE

BIAS CORR 0.410070
VAR CCEFF 0.0164q8 0.047449
EFFICIENCY '9.51 )qlfo

IC 7 3 1 0.66tq47 3 0.214283
3 0.191442 0.24C729
7 0.146611 7 3.6836?C

BIAS CORR 0.4^18316
VAR CCEFF 0.C16634 C.0)47612
EFFICIENCY 98.70 99.26

10 7 2 1 0.742836 4 0.362762
5 ( 257164 1 0 .74_!868

BIAS CORR 0.372812
VA CCEFF 0.017187 0.C481e2
EFFICIENCY 95.52 98.c8

IC 7 1 1 i.CCCOCO 7 0.9672eq
BIAS CORR 0.218q26
VAR CCEFF 0.019854 0.0514tq
EFFICIENCY 82.6q 91.E2

10 6 6 1 U.618q47 I 0.06.4C3
2 C.C)6960 2 0.C844b@
3 0.C66983 3 0. 101823
4 O.C52451 4 0.122787
5 0.042518 5 0.132 4 e1
6 0.122141 6 C.ellC14

BIa S CORR 0.394257
VAR CCEFF 0.016572 0.C55234
EFFICIENCY 100.00 lO0.CO
EFF(P/N) 97.59 S9.74

1O 6 5 1 0.619421 2 0.12C767
2 0.097080 3 0. 1017q6
3 0.066H59 4 0.122882
4 0.07472- 0. 132544
6 0.141914 f C.8116C9

BIAS CCRR C.393822

VAR CCFF 0.016586 0.055276
EFFICIENCY 99.92 99.q2
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T4BLE I

CCEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROP L-ORCER STAIISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER 1 1.75

N M L I LOCATION I SCALE

[c 6 4 1 0.6205C1 2 0.16e638

2 0.128659 4 C.174736
4 0.1C8699 0.132313
6 0.142141 f 0.812787

BIAS CORR 0.393710
VAR CCFFF 0.016616 0.055347
EFFICIENCY 99.74 99.8

10 6 3 1 0.665043 2 0.16e873
3 0.169755 4 0.244149
6 0.165202 f 0.875983

BIAS CORR 0.39326C
VAR CCEFF 0.016711 0.055475
EFFICIENCY 9q.17 99.57

IC 6 2 1 0.742936 3 0.31E152
5 0.257164 f O.94CO61

BIAS CORR 0.372812
VAR CCEFF 0.017187 0.C558S6
EFFICIENCY 96.42 98.e2

IC 6 1 1 1.0C0Co C 1.124266
B;AS CORR 0.238926
VAR CCEFF 0.019F54 0.0580 3
EFFICIENCY 83.47 95.11

[C 5 5 1 0.626qC0 1 0.0735C1
2 0.090008 2 0.10C331
3 0.068176 3 0.12 076
4 0.052134 4 0.13q872

5 0.154782 5 1.04C396
BIAS CJRR 0.37360
VAR CCEFF 0.016787 0.066449
EFFICIENCY 100w00 1O0.CO
EFF(M/N) I6.35 49.66

[C 5 4 1 0.627'88 2 0.1434e1
2 0.098011 3 0.125O4
3 0.094256 -4 0. 14C OCC
5 0.180146 5 1,041269
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TAOLE I

COEFFICIENIS fOR ESTIMATION CF
LO(ATI(Th ANC SCI4LE PARAMETERS CF A

WEIVULL PCPLLATICN FRICP L-t,4AER ST411STICS
ISAPPLE SIZES ? IC 101

51APE PARAMFIrR a 1e'

N M L I LOCAIIN IN SCAL C

BIAS CIPR 0117 3767
VAR CUFF 0 CIbA C O. 06t'C9
EFf ICILKCY 9') o hg qq,9

lu 0.671711 2 0.7021 ,
3 0.147412 4 0.?03759
5 0. )AHIn I.C426C6

P IAS C1,RI 0. 37 I; 1
VAR CfMi O.C16M)8 0.06(617
Eff ICILNCY '4044 99.71

IC 5 2I 0. 74 ?) 0 .29@ 116

5 L.V51)64 1.11443?
BIAS COR
VAR CLLCf o.r 17107 o.c6.e
If I IL ILKLY (4 1 ,.0 gy. !

I I . o C CCO .

VAW CLL.. 0.011 O.06P It
LFI! I C I L .CY 111, . 97, 20,?

IQ 4 1 0,64,IC9 I C. qcqt)
U. O )Cf 6 0 . , 16 110

I C0, Ot$, I 2,13 1
4 0,1414"' 4 I.M3 |47

hl AS COON, 0. 3 4 ')1. 1

VA,' CC( I, 0 1 701)1 0,C81174

El IICILNLV 10oc.00 l0.CO

IC 1 I 9, 73 2 O, 1 lq'll t
0,1 1? 'i 1 C.I SC 44

4 0,.72 V044 3'5
UJI A CUR Q. 14,,21
VA4 C[EfF 0.017121 0O*OH 34 t

[f * !9') ,1 .J I pHI 9

10 4 1 U. l?O999 2 0 25C74
0. 2 O7nC 1 4 .1 e07C

e IAS CU'P 0. 4 9C



GAW/M6TH/be- T

TArAE I

COEFFICIENTS FOR EqTIMATION OF
LOCATICK ANC SCALE PARAMETERS CF A

WEIBOULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 10 10)

SHAPE PARAMETER a 1.75

N m L I LOCATION I SCALE

VAR CCEFF o.Cl73Cq 0.083621
EFFICIENCY 98.74 99.70

IC 4 1 1 I.cCCOCO 4 1.57C56I
BIAS CCRR .238q26
VAR CCFFF 0.019854 0.084619
EFFICIFKCY 86.08 98.!3

1 3 3 1 0.654q3 1 0 .12C597
2 O.O184 2 0.163546
3 0.243171 3 1.762878

HAS CORR 0.321164
VAR CCUFF 0.017546 0.111833
EFFICIENCY 100.00 1OC.CO
EFF(IM/N 92.18 29.51

G 3 2 1 O.7CCO29 2 C.234957
3 0.299071 3 1.76 138

9IS CORR 0.321488
VAR CCFF 0.017628 0.1119q4
EFFICIENCY Q.5 9Q.e6

ic 3 1 1 I.O000CO 3 1.9417qC
BIAS CLRR 0.238926
VAR CCEFF 0.09q854 0.112574
EFFICUlKCY 88.37 99.34

IC 2 2 1 0.692498 1 C.17O13
2 0.317502 2 2.474ce7

BIAS CORR C.2960C0
VAR CLEFF 0.0103C2 0.16S54
EFFICI!:KCY lOC.00 lO0,Co
EFF(P/N) 88.37 19.46

Ic 2 1 1 1.O0CCOCO 2 2.5827C0
BIAS CURR 0.23gq26

VAR CCFFF O0019F54 0,1b9928
EFFICI:nkCY 92. 1R 9e0

I 1 1.000000 4.1854C3
BIA C(IRR 0.238q26
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TABLE I

CCEFFICIENTS FOR ESTIMATION CF
LOLATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FR(O] L-ORCER STATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER - 1.75

N M L I LOCATION I SCALE

VAK CCEFF 0.019R54 C.347796
EFFICIENCY 100.00 ,OC.CO
EFF(P/N) 81.46 9e49
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TABLE I

COEFFICIENYS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CRCER STAJISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

N M L I LOCATION I SCALE

2 2 2 1 0.75C000 I 0.34C784
2 0.2CCo 2 0.686374

BIAS CORR 0.756442
VAR CCEFF 0.09732C 0.132149
EFFICIENCY 100.00 1Oo.CO
EFF(M/N) lO.00 lO.CO

2 2 1 1 1.0000CO 2 0.872755
BIAS CnRR 0.626657
VAR CCEFF 0.1073C 0.142552
EFFICIENCY 9C.70 92.70

2 1 1 1 1.CCOCCO 1.59576q
BIAS CORR 0.626657
VAR CCEFF 0.10714C 0.273240
EFFICIEKCY 1OC.00 l0o.co
EFF4Y/N) 90.10 48.36

3 3 3 1 0.65651C 1 0.1839C9
2 0.191052 2 0.3012S8
3 0.152438 3 0.502022

BIAS CORR 0.6q6278
VAR CCEFF 0.061216 0.086796
EFFICIENCY 100.00 100.0

EFF('/N) 100.00 lO0.CO

3 2 1 0.78C059 2 0.397e25
3 0.21g941 ? 0.51C864

BIAS CfRR 0.682933
VAR CCEFF 0.063179 0.06E469
EFFICIENCY 96.89 98.11

3 3 1 1 1.0000CO 0.77497C
BIAS CORR 0.511663
VAR CCEFF 0.071534 0.101060
EFFICIENCY 85.58 85.@9

3 2 2 1 0.685511 1 0.271246
2 0.314489 2 1.0053?3

BIAS CORR 0.620156

VAR CCEFF 0.C64061 Oo.19C(,
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATICN ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

N m L I LOCATION I SCALE

EFFICIENCY OC.O0 100 .CO

EFF(M/N) 95.53 65.80

3 2 1 1 1.O0 0CO 1.167345
BIAS CORR 0.511663
VAR CCEFF O.C71534 0.13!579
EFFICIENCY 89.58 97o29

3 1 1.000OCC 1 1.954410
BIAS CORR 0.511663
VAR CCEFF 0.071534 0.273240
EFFICIENCY 100.00 O0,.CO
EFFIM/N) 85.58 31.77

4 4 --4 1 0.60514q 1 0.1192e2
2 0.16014C 2 0.1873e2
3 0.1272ec 3 0.259792
4 0.107432 4 0.3988e1

BIAS CORR 0.658958
VAR CCEFF 0.C44056 0.064546
EFFICIENCY 100.00 lOC.CO
EFF( /N) 100.00 OO.CO

4 4 3 1 0.613654 0.253426
2 0.239C26 3 0.261295
4 0.147320 4 C.4018'8i

BIAS CCRR 0.647929
VAR CCEFF 0.044717 0.065034
EFFICIENCY 98.52 99.25

4 4 2 1 0.709RC4 3 0.422881
3 0.290196 4 0.416866

BIAS CCRR 0.603552
VAR CCEFF 0.C46081 C.067647
EFFICIENCY 95.60 95.42

4 4 1 1 1.VCCO 0.72C;99
BIAS CORR 0.443-13
VAR CCEFF 0.053650 J.08C591
EFFICIENCY 82.12 BO.C8
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TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS OF A

wEIULL PCPLLATICN FROP L-ORDER STATISTICS

(SAPPLE SIZES 2 TC 101

SHAPE PARAMET
-R x 2.00

N M L I LOCATION I SCALE

4 3 3 1 0.621585 1 0.158120

2 0.163564 2 0.246414

3 0.214R52 3 0.756115

BIAS COnR 0.606747

VAR CCEFF 0.0452e2 0,.C630

EFFICIENCY 100.00 lOc.c7

EFF(P/N) 97.29 74.51

2 1 9804 2 0.334798

3 90196 0.762115

BIAS CCAR 603552

VAR CCEFF ,046081 o.14ee

EFFICIENCY 98.27 99.C2

4 3 1 1 1.00O0Co - 1.004040

BIAS CORR 00443113

VAR CCEFF 0.C5365C 0.C921CS

EFFICIENCY 84.40 94,C6

4 2 2 1 0,6547C3 I 0.2323C2

2 0.345297 2 1.25C589

BIAS CCRR 0,5377q4

VAR CCEFF 00047814 0,131841

EFFICIENCY 100.00 100.CO

EFF(PO/N ) Q2o14 48.96

4 2 1 1 L.CoCCCO 2 1.394052

6IAS CORR O.44 3 1 1 3

VAR CCEFF 0.053650 O.133TC3

EFFICIENCY 89.12 98.61

4 1 1 1 .O0COOCO 1 2.256758

BIAS CORR 3.443113

VAR CCEFF 0.C53650 0.27324C

EFFICIENCY 100.00 100,co

EFF(P/N) 82.12 23.62

5 5 1 0.571628 1 0.0853q6

2 0.141441 2 0.131219

3 0. 1IC663 0.179414

4 0.C94237 4 0.226949

24q
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCiTION ANC SCALE P&RAMETERS CF A

WEIBULL PCPLLATICN FRCP L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 2.00

M L I LOCATION I SCALE

5 O.C82031 0.332623
BIAS CORR 0.632615
VAR CCEFF 0.034139 0.051353
EFFICIENCY 100.00 l00.CO
EFF(/N) 100.00 lo0.CO

5 4 1 0.575891 2 0.18C332
2 0.2C0139 ? 0.1758C6
4 0.140?46 4 0,2276e4
5 0.082473 5 0.333823

BIAS CPQQ 0.629265
VAR CCEFF 0.034411 0.051544
EFFICIENCY 99.21 99.63

5 3 1 0,646463 2 0.276439
3 0.242640 4 0.303018
5 0.110897 5 0.337952

B1AS CCRP 0.62,08e3
VAR CCEFF 0,C34857 0.052234
EFFICIENCY 97.94 98.31

5 5 2 1 0.729783 C.456122
4 0.270217 0.419465

BIAS CURR 0.5P5037
VAR CCECF C.036231 0.054110

EFFICIENCY 94.23 94.56

5 5 1 1 1.OCOCCO 0.684012
BIAS CORR 0.3q6333
VAR CCEFF 0.042920 0.06e3C8
EFFICIEHNCY 7q.54 15.18

5 4 4 1 0.582312 1 O.LC6484
2 0.143R11 2 C.163119
3 0.112080 3 0.21f715
4 0.161794 4 0.613182

BIAS CORP 0.5q3573
VAR CCEFF 0.03478S 0.064434

EFFICIENCY 1OC.00 lO0.CO
EFF(,'/N) 19.14 79.70

29C
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

lEIBULL PCPLLATICN FROM L-ORGER STATISTICS

ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

N M L I LOCATION I SCALE

5 4 3 1 0.586689 2 0,224559
2 0.2C4547 3 0.2X130
4 0.2C8764 4 0.615839

BIAS CORR 0°589q66
VAR CCEFF 0,035064 0.064732
EFFICIENCY 99.21 q9,54

5 4 2 1 0.729783 2 0.344425
4 0.270217 4 0.715218

BIAS CCRR 0,585037
VAR CCEFF 0.036231 0,065789
EFFICIENCY 96.01 97.q4

5 4 1 1 1.000000 4 0.913514
BIAS CCRR 0.396333
VAR CCEFF 0.042920 0.07C95C

EFFICIENCY 81.05 90.82

5 3 3 1 0.601712 1 0.14C810
2 0.147722 2 0.214261

0.2505o6 0.954276
BIAS CORR 0.544040

VAR CCEFF 0.035972 C.08E573
EFFICIENCY 1OC.00 1O0.0c
EFF(M/N) 94.91 59.32

5 3 2 1 0.674527 2 0.295914
3 0.325473 Oo9594C2

BIAS CORR 0.543315
VAR CCEFF 0.036416 0.087094
EFFICIENCY 98.78 99.40

3 1 1 1.0000CO 11.7q345

BIAS CORR 0.3q6333
VAR CCEFF 0.042920 0*0895C4
EFFICIENCY 83.81 98.73

5 2 2 1 0.636601 1 0.2Ct476
2 0.363399 2 1.456861

BIAS CGRR 0.481333
VAR CCEFF 0.038144 0.131813
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATICh ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

N M L I LOCATION I SCALE

EFFICIENCY lOCtCO 1O0.CO
EFF(M/N) 89.50 30.96

5 2 1 1 1.OCC0Co 2 1.56 7C6
BIAS CORR 0.3q6133
VAR CCEFF 0.042920 0.132936
EFFICIENCY 88.87 99.15

5 11 1 1.000000 1 2.521133
BIAS CORR 0.396333
VAR CCEFF 0.042920 0.27324C
EFFICIENCY lO0.on lO0.CO
EFF(P/N) 79.94 18.79

6 6 1 0.5471521 1 0.06504C
2 0.128874 2 0.098558
3 O.C994CC 0.1292e0
4 O.C84092 4 0.161704
5 0074226 s 0.201330
6 0.C65887 6 0.286084

BIAS CORR 0.612596
VAR CCEFF 0.C27722 0.042629
EFFICIENCY 100.00 lOC.Co
EFF(N/N) 100.00 l0.C0

6 6 1 0.5 4 99 1 2 0.136452
2 0.129311 ? 0.12q389
3 0.147022 4 0.16197C
5 0.IC7607 5 0.20171g
6 0.066068 6 0.286674

BIAS CORR 0.609620
VAR CCEFF 0.C27R52 0.042719
EFFICIENCY 99.54 99.79

6 6 4 1 0.553520 2 0.202181
2 0.179989 4 0.222073
4 0.119212 5 0.202712

6 0.087280 f C.28e274
BIAS CORR 0.604386
VAR CCEFF 0.028038 0.042469
EFFICIENCY 98.87 ,99.21
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETFItS CF A

NEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TC 10)

St APE PARAMETER a 2.00

N M L I LOCATION I SCALE

6 6 3 1 0.618560 3 0.3183C2
3 0.217329 s 0.27C126
5 0.164111 f 0.292212

BIAS CCR 0.579467
VAR CCEFF 0,028504 0.043591
EFFICIENCY 97.26 97.79

6 2 1 0.691782 4 0.472214
4 0.3C8218 t 0.36483C

BIAS CORR 0.540978
VAR CCEFF 0.029641 0.045595
EFFICIENCY 93.53 93.50

6 1 1 1.0000CO 0.854376
BIAS CCRR 0.361AC1
VAR CCEFF 0.035767 0.05e439
EFFICIENCY 77.51 72.95

6 5 5 1 0.555103 1 0.C?79 5
2 0.130955 2 0.i17951
3 0.100m59 3 0.154329
4 0.084784 4 0,192026
5 0.128999 0 0.51e955

BIAS CORR 0.581763
VAR CCEFF 0.0281c9 0.051275
EFFICIENCY 100.00 lOO.CO
EFF(M/N) q8.62 83.14

6 5 4 1 0.557614 2 C.164036
2 0.131CCl 3 0.154522
3 0.148578 4 0.192420
5 0.1628C? 5 0.52C2C8

BIAS CORR 0.578678
VAR CCEFF 0.028?40 0.0514C4
EFFICIENCY 99.53 99.75

6 5 3 1 0.618560 2 0.2422CC
3 0.217329 4 0.264479
5 0.164111 0.523520

BIAS CCRR 0.i79467
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GAW/MbTH/6e-.

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

hEIBLILL PCPLLATICN FROM L-CRCER STATISTICS
4SAMPLE SIZES 2 TO 10)

SHAPE PAR',1ETER a 2.00

h M L I LOCATIn, I SCALS

VAR CCEFF 0.C28504 0.051?eC

EFFICIENCY 98,61 99.C6

6 5 2 1 0.691782 0.381IC4
4 0.3C8218 0.60S156

BIAS CORR 0.540q79
VAA CCEFF O.0296,41 0.052648

EFFICIENCY 94.83 97.39

6 5 1 1 1.000000 0.854376
BIAS CORR O.36LRCL
VAR CCEFF 0.035767 0.C5e43q

EFFICIENCY 78.59 87.74.

6 4 4 1 0o567980 I 0.09707C
2 0.1332ei 2 0,146436
3 O.C2?70 ? C.19C588
4 0.19647C 4 C.7826C3

BIAS CGPR 0.543610
VAR CCEFF 0.028770 0. 0643q2
EFFICIENCY 100.00 IOO.Co
EFF(P/N) 96.36 66.20

6 4 3 1 0.570876 2 0.203940
? . 185012 ? 0.19Cq7

4 0.244112 4 0.78487C
BIAS CCAR 0.542044
VAR CCEFF O.O28925 0.0645%2

EFFICIENCY 99.41 99.69

6 4 2 1 0.6q1782 2 0.30C984

4 0.308218 4 0.87e712

BIAS CORR 0.540978
VAR CCEFF 0.029641 0.065137
FFF:CIEKCY 97.06 98.86

6 4 1 1 .COo0CC 4 1.06C2S6
BIAS CORR 0.361PO0
VAR CCEFF 0.035767 0.06t015

EFFICIENCY 80. ',4 94.67
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-OROER STATISTICS
(SAPfI.E SIZES 2 TO LO)

SHAPE PARAMETER a 2.00

N M L I LOCATION I SCAE

6 3 1 1 0.588812 1 0.120169
2 0.137387 2 0.192244
3 0.2738C1 3 1.121585

BIAS CORR 0.4q?3CI
VAR CCEFF 0,0298 7 0.086547
EFFICIENCY 10^.00 lO0.CO
EFF(P/N) 32.88 49926

6 3 2 1 0.653016 2 0.26e417 I
3 0.346984 3 I.125611 I

BIAS CORR 0.497444
VAR CCEFF 0.030138 0.086896

EFFICIENCY 99.04 99.60

b 3 1 1 1.oCooCo 1.32P510
BIAS CORR 0.361801
VAR CCEFF 0.035767 o.08e38C

EFFICIENCY 83.4S 97.S3

6 2 2 1 0.624679 1 0.187726
2 0.375321 2 1.63e122

8IAS CORp; 0.439564
VAR CCEFr 0.031730 0.1317q9

EFFICIENCY 100,00 1CL.CO
EFF(M/Nl 87.37 32.34

6 2 1 1 1.OCoooo 2 i..'57490
BIAS CORR 0.361AC1
VAR CCEFF 0,035767 0.132550

EFFICIENCY 88.71 99.43

6 1 1 1.000000 1 2.763953
BIAS CORR 0.361801
VAR CCEFF 0.035767 0.27324C

EFFICIENCY 100.00 O0.CO
EFF(MQN) 77.51 15.60

7 7 1 0.529076 1 0.051685
2 0.119812 2 0.077568
3 0.091284 3 0,10C550
4 0.076643 4 01i35C3

2 9 t



GAW/MATH/,e-I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS rF A

WEIBULL PCPLLATICN FRO' L-ORCER STATISTICS

ISAMPLE SIZES 2 TO 10)

SHbPE PARAMETER a 2.00

N m L I LOCATIO SCALE

5 0.067499 0 0,149012
6 0.060895 0.1810CC
7 0.C54792 7 0.251522

ilAS CORR 0.596629
VAR CCEFF 0.023251 0.036435
EFFICIENCY 100.00 100.CC
FFFIP/N) '00.00 100CO

7 6 1 0.530642 2 C.lO26WC
2 0.12001q 3 O.ICC572
3 0,131907 4 0.123693
5 0.101450 l.4q179
6 0.060qqR 0.181224
7 0.054925 7 0.251946

BIAS CORR 0.595CO
VAR CCEFF 0.C23322 0,0364F2
EFFICIENCY 99.70 99.e7

7 5 1 0.532688 2 0.157118
2 0,164494 4 0.172674
4 0.160561 0.145531

6 0,0871 0 6 0.181728
7 0.055076 1 C.52590

BIAS CCR 0.593t6t
VAR CCEFF 0.023417 C.036595

EFFICIENCY 119.29 r99,!

7 7 4 1 0.5970C1 3 0,2437C8
3 0,1q74C9 0205315
5 0.143317 6 0.129C7
7 0.C72273 7 0.2543@3

BIAS CORR 0.590923
VAR CCEFF 0.0236C4 0.036862
EFFICIENCY 9g.s0 98.24

73 1 0.596212 A 0.346319

3 0.242238 f 0.244762
6 0.161551 7 0.259074

BIAS CORR i.-64459
VAR CCEFF O.n23qS3 0.037514

EFFICIENCY Q).95 96.q7



GAW/MATH/e- I

TABLE I

COEFFICIENTS FOR ESTIMAT!ON CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCP'.jLATICN FRCP L-ORCER STATISTICS
(SAMPLE SIZES 2 10 10)

SHAPE PARAMETER z 2.00

N M L I LOCATInN c SCALE

7 2 0.7C6812 5 0.481145
5 0.293189 7 0.325417

8IAS CORR 05351C9
VAR CLEFF 0.025118 C.03;543
EFFICIENCY 92.57 92.14

7 7 1 1 1.OCOOCO e 0.811968
BIAS C.RR 0.334962
VAk CCEFF 0.010657 0.05C151
EFFICIENCY 75.84 72.64

6 6 1 0.534784 1 0.06C257
2 0.121060 2 0.09C368
3 0.C92177 2 0.116979
4 0.0772S9 4 C.143478
5 0.067870 5 C.172199
6 0.106810 6 0.451622

BlAS CORR 0.571349
VAk CCEFF 0.023503 0.042572
EFFICIENCY 100.00 100.CO

EFF(O/N) 98.ql 85.58

7 5 1 0.536377 2 0.126632
2 0.121332 3 0.117029
3 0.133151 4 0.143636
5 0.102111 0.172429
6 0.1C7026 f 0.452289

BIAS CORR 0.569953
VAR CCEFF 0.C23575 0.042637
EFFICIENCY 99.69 99.85

7 6 4 1 0.538455 2 0.183121
2 0.166187 4 0.20C729
4 0.161877 5 0.172919

6 0.133482 6 0.45382C
BIAS CORR 0.56e238
VAR CCEFF 0.023671 0.042709

EFFICIENCY 99.2c 99.49

7 6 3 1 0.596212 3 0.2804.0
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GAW/MATH/6 -1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATICK ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FCP L-ORDER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER m 2.00

N M L I LOCATION I SCALE

3 0.242238 5 0.23e045
6 0.161551 6 0.457433

BIAS CCAR 0.564459
VAR CCEFF 0.023983 0.043151

EFFICIENCY 98.00 98.66

7 6 2 1 0.7C6812 4 0.403975
5 0.2931.88 0.535182

BIAS COAR 0.535109
VAR CCEFF 0.02511R C.044117

EFFICIENCY 93.57 96.50

7 6 1 1 1.0000CC 0.811968
BIAS CCRR 0.334962
VAk CCEFF 0.030657 0.05C157
EFFICIENCY 76.66 84.88

5 5 1 0.544041 1 0.072174
2 0.112025 2 0. 10e039
3 0.093536 3 0,13;559
4 0.078185 4 0.17C387

5 0.161213 5 0.660275

BIAS CORR 0.540598
VAR CCEFF 0.023913 0.051243

EFFICIENCY IOC.00 lo0,Co

EFF(P/N) 97.23 71.10

7 5 4 1 0.545671 2 0.151519

2 0.1233C4 3 0.139659
3 0.134983 4 0,17C624

5 0.lq6041 C 0.669428

BIAS CORR 0.539124
VAR CCEFF 0.073987 0.051336

EFFICIENCY 99.6q q9.e2

7 5 3 1 0.6CI05C 2 0.219077
3 0.2 1,77 4 0.238911
5 0.1q7374 5 0.672022

BIAS CORR 0.54014C
VAR CCEFF 0.024175 0.051552

EFFICIENCY 98.92 99.40
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

wEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 7C 10)

SHAPE PARAMETER a 2.00

N M L I LOCATION I SCALE

-I--

5 2 1 0.706A12 3 0.339514
5 O.293188 5 0.7543C6

BIAS CORR 0.535109
VAR CCErF 0.025118 0.052068
EFFICIENCY 95.20 98.41

7 5 1 1 1.0000co 0,982681
BIAS COPR 0.334962
VAR CCEFF 0.030657 0.055343
EFFICIENCY 78.00 92.59

7 4 4 1 0.558062 1 0,089771
2 0.125906 2 0.134048
3 0.095391 3 0.172335
4 0.220641 4 0.926619

BIAS CORR 0.504224
VAR CCEFF 0,024537 0.064370
EFFICIENCY 100.00 100.Co
EFF(M/N) 94.76 58.60

4 3 1 0.560238 2 0.1882C8
2 0.172203 ? 0.172530
4 0.2675j9 4 0.92e53;

BIAS CORR 0.503463
VAR CCEFF 0.024638 0.064514
EFFICIENCY 99.59 99.78

7 4 2 1 0.667978 2 0.271918
4 0.332022 4 1.01f6C7

BIAS CORR 0.503914
VAR CCEFF 0.025133 0.064845
EFFICIENCY 97.63 99.27

7 4 1 1 1.000000 4 1.185087
BIAS CORR 0.334962
VAR CCEFF 0.030657 0.0666q9

EFFICIENCY 8C.04 96.51

3 3 1 0.579747 1 0.118419
2 0.l30LC6 2 0.175927
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TABLE I

COeFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS GF A

WEIBULL PCPLLATICN FRCW L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

N M L I LOCATION I SCALE

3 0.290147 3 1.26Ee82
BIAS CORR 0.460793
VAR CCEFF 0.C255C9 0.086532

EFFICIENCY 100.00 lO0.CO
EFF(M/Nl 91.15 42.11

7 3 2 1 0.638447 2 0.247532
3 0.361553 3 1.272038

BIAS CORR 0.461AC2
VAR CCEFF 0.025718 0.086783
EFFICIENCY 99.19 q9.71

7 3 1 1 1.O000CO 3 1.461134
BIAS CORR 0.334962
VAR CCEFF 0.030657 0.0877eg

EFFICIENCY 83.21 98.57

7 2 2 1 0.616231 1 0.173312
2 0.3P376q 2 1.80L629

BIAS CORR 0.407060
VAR LCEFF 0.027164 0.13179C
EFFICIENCY IOC.00 1O0.CO
EFF(M/N) 85.sO 27.65

7 2 1 1 1.000000 2 1.912665
BIAS CORR 0.334962
VAR CGEFF 0.030657 0.132327
EFFICIENCY 88.60 99.59

71 1.000000 1 2.985411
BIAS CORR 0,314962
VAR CCEFF 0.030657 0.273240
EFFICIENCY loc.00 100.C0
EFF(IP/N) 75.84 13.33

8 8 1 0.514342 I 0.042364
2 0.112943 2 0.063127
3 0.0R5154 3 0.081164
4 0.070q80 4 0.098675
5 0.062259 5 0.117017
6 0.056164 e 0.137828
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER - 2.00

h M L I LOCATION I SCALE

7 0.051424 7 0.164529
8 0.046734 e 0.224775

BIAS CORR 0.583459
VAR CCEFF 0.019q68 0.031810
EFFICIENCY 100.00 lOO.CO
EFF(/NI 100.00 100.Co

8 a 7 1 0.515358 2 0.0889!8
2 0.113140 3 0.0811!6
3 0.C85258 , C.098725
4 0.1C4925 S 0.l17C 6
6 0M083041 f 0.1379?8
7 0.051473 7 0.1646f6
8 0.C468C5 F 0.224968

BIAS CORR 0.582252

VAR CCEFF 0.020CC8 0.03183?
EFFICIENCY 9q.go 99.91

8 8 6 1 0.516618 2 C.126965
2 0. 113352 , O.13q479
3 0.1215C4 5 0.117235
5 0.128895 6 0.138161
7 0.072761 7 0.164942
8 0.C46870 E 0.225371

BIAS CORR 0.58C,41
VAR CCEFF 0.C20054 0.031895
EFFICIENCY 99.55 99.73

8 8 5 1 0.51866q 3 0.195697
2 0.153852 5 0.163914
4 0.148268 6 0.130'41
6 0.118302 7 0.165614.
8 0.060qC8 e 0.226315

BIAS CORR 0.577344,
VAR CCEFF 0.020141 0.032C32
EFFICIENCY 99.14 9• .

8, 1 0.570284 3 0.1971,2
3 0.220545 5 0.247569
6 0.147732 1 0.21,9472
8 0.06143q 8 0.228116
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIOK ANC SCALE PARAMETERS CF N

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

N m L I LOCATION I SCALE

BIAS CGRR 0.5762q8
VAR CCEFF 0.020341 0.0323C8
EFFICIEKCY 98.16 98.46

8 B 3 1 0.618786 4 0.362879
4 ).245322 1 C.26e63e
7 0,13SR92 e 0.233330

BIAS CCRR 0.557449
VAR CCEFF 0.020718 0.033CU2
EFFICIENCY 96.38 96.15

8 2 1 0.681395 5 0.51C058
5 0.31860S e 0.331C49

BIAS COR 0.505380
VAR CCEFF 0.C2167C 0.034974

EFFICIENCY 92.ir 90.95

8 1 1 1.0oooC0 1 0.179669
BIAS CORR 0.313329

VAR CCEFF 0.G26825 0.044258
EFFICIENCY 74.44 71.87

8 7 7 1 0.518927 1 0.0483S6
2 0.113q04 2 0,072073
3 0.085857 3 0.092628
4 0.071S20 4 0.112443
5 0.C62668 5 0.133128
6 0.056372 6 0.156136
7 0.0q0853 1 0.40C843

BIAS COOP 0.562155
VAR COEFF 0.020142 0.036391
EFFICIENCY 100.00 l0.CO
EFF(M/N) 9c.13 87.41

8 7 6 1 0.519857 2 0.101594
2 0.1141C4 3 0.0q2631
3 G.085964 4 0.112513
4 0.105688 5 0.133214
6 0 083426 6 0.156279
7 O.OgOq6l 7 0.40123C

BIAS CORR 0.5609Cg
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GAW/MATH/6e- ,

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE OARAMETERS CF A

WEIBULL PCPLJ.ATICN"FROM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 2.00

N M L I LOCATION I SCALE

VAR CCEFF 0.C20183 0.036427
EFFICIENCY 99.80 99.90

7 5 1 0.521129 2 0.145011
2 O.Ui4318 4 O.15907C
3 0.122485 5 0.133427
5 0.129682 i 0.15E512
7 0.112385 7 0.40203C

BIAS CORR 0.559263

VAR CCEFF 0.020?34 C.0365C3

EFFICIENCY qg.55 99.e9

7 4 1 0.571C99 0.223510
3 0. 18 54C9 0 , 1 3z 748
5 0.1304C2 6 0.1572C7
7 0.1i3091 7 0.403931

BIAS CORR 0.560657
VAR CCEFF 0.020368 0.0366et
EFFICIENCY 98.oq 99.21

7 3 1 0.E18786 3 0.22540I
4 0.245322 5 0.281912
7 0.135892 7 0,467219

BIAS CORR 0.55744,q
VAk CCFFF 0.C20718 0.0370_7

EFFICIENCY 97.22 98.26

8 7 2 1 O.691395 4 0.415333
5 0.338605 1 0.529833

BIAS CORR 0.505380
VAR CCEFF 0.02167C 0.038045
EFFICIENCY 92.99 95,65

8 7 1 1 1.0000CO 1 0,771q;6
BIAS CCRR 0.313329

VAR CCEFF O.C26825 0.044258

EFFICIENCY 75.Oq 82.23

6 1 0.525852 1 0.0563;4

2 O.1153S3 2 0.C83954
3 O.086R96 3 0.107637
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TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRON L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

K M I LOCATION I SCALE

4 0.072314 4 0.L3C55t
5 0.063171 0.153865
6 0.116374 e 0.585779

BIAS CORR 0.536566
VAR CCEFF 0.020416 0.042547

EFFICIENCY OC.00 lO0.CO
EFF(M/Nl 97.80 74.76

6 6 5 1 0.526P99 2 0.11P374

2 0.115597 3 0.107657
3 0.087005 4 0.13C653
4 0.106758 0.154013
6 0,163742 6 0.586430

BIAS CORR 0.5352P2
VAR CCEFF 0.020459 0.0425ct
EFFICIENCY 99.80 99.F9

6 4 1 0.528530 2 0.16e889
2 0.156661 0.184821
4 0.150625 0.154204

6 0.164184 6 0.587766
BIAS CORR 0.5oB9
VAR CCEFF 0.C20525 0.042698
EFFICIENCY 99.47 99.65

8 6 3 1 0.581184 0 0.26C212
3 0.224341 0.216386

6 0.194474 6 0.5qC883

BIAS CORR 0.533657
VAR CCFFF 0.020734 C.C%2gA0

EFFICIEt.CY 98.47 99.Ce

6 2 1 0.6813q5 4 Ce364954
5 0.318605 1 C.666127

BIAS CORR 0.505380
VAR CCEFF 0.021670 0.C43539

EFFICIENCY 94.22 97.72

8 6 1 1.00000 6 0.921198
BIAS CORR 0.313329
VAR CCEFF 0.C26825 0.0'6q87
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TABLE I

,OEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPILATICN FROR L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER w 2.00

K M L I LOCATION I SCALE

EFFICIENCY 76.11 90.55

8 5 5 1 0.536036 1 0,067517
2 0.117481 2 0.1OCZ51
3 0.088367 3 0.12e456
4 0.073298 4 0. 155014
5 0.184818 s 0.796061

BIAS CORR 0.506823
VAR CCEFF 0.C20R15 0.051225

EFFICIENCY 100.00 100.CO
EFF(M/N) 95.93 62.10

8 5 4 1 0.537237 2 0. 141490
2 0.117681 i 0.12e5CI
3 O. 1257C2 4 0.155169
5 0.21938C S 0.797092

BIAS COPR 0.5060Cq
VAR CCEFF 0.020863 0.0512q6

EFFICIENCY 99.77 99.e6

8 5 3 1 0.588790 2 0.201878

3 0.190509 4 0.2).q923

5 0.2207C1 s 0.799167
8IAS CORR O.5C79q

VAR CCEFF 0.021005 0.051441

EFFICIENCY 99.09 99.58

5 2 1 0.681395 0.31C797

5 O.3186C5 s 0.87711C
BIAS CORR 0.5C5380
VAR CCEFF 0.02167C 0.051785
EFFICIENCY 96.05 98.92

8 5 1 1 I.Coooo 5 1.091562
BIAS CORR 0.313329

VAR CCEFF 0.026825 0.053917

EFFICIENCY 77.59 95.CI

8 4 4 1 3.550772 1 0.083896
2 0.120451 2 O. 12 43eC
3 O.090293 0. 15e5e2

3C 5



GAW/MATIH/68-

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC ',CALE PARAMETERS CF A

wEIBULL PCPLLATIPeJ FROM L-ORDER STATISTICS

(SAMPLE SIZES 2 TO 10)

ShAPE PARAMt-TE a 2.00

m L I LOCATION I SCAL

4 0.238484 4 1.053724

BIAS CORR 0.472232
VAP fCEFF 0.0?13q4 006435B

EFFICIENCY IOC.O0 0,CO

EFF(M/N) r3433 4943

4 3 1 o.552o332 61e
2 0.163085 0.15e694

4 0.284183 A 1.055364

BIAS CORR 0.471856

VAK CCEFF 0.021466 C.064466

EFFICIENCY qg.66 q9483

8 4 2 1 0.651527 2 0,25C4C7

4 0.349473 A 1.138274

BIAS CORR 0.472996

VAR CCEFF O.0?1835 00946E9

EFFICIENCY 97.98

4 1 1.0000Co 4 1.296140

BIAS CGR 0.313329

VAR CCEFF O. C26925 0.O 6 5qe7
EFFiCIEnCY 79.75 91,53

8 3 3 1 0.573024 1 o.11C6C2

2 0.1241S95 2 0,163lq2

3 0.3C22e0 3 1.401 %et

BIAS CCRR 0.431275
VAR CCEFF 0.022273 006523
EFFICIENCY 100.00 100 t1EFF(M/N) 89.65 .I

8 3 2 1 0.627894 2 0. 932

3 0.372102 3 1.4042tl

BIAS CORR 0.431154
VAR CCEFF 0.022433 0.0861;;

EFFICIEKCY 99.29 99.78

3 1 
3 1.OCOC0 31 1

BIAS CORR 0.313329

VAR CCEFF 0.026825 CJ08144C

d3 
i



GAW/MATH/68-1

TABLE I

,OEFFICIEN1S FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

14EIBUL.L PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 7C 101

SHAPE PARAMETER a 2.00

N M L I LOCAT InN I SCALE

EFFICIENCY 83.03 98095

8 2 2 1 0.6C9q30 I C.161782
2 0.390070 2 1.951710

HIAS CORR 0380R38
VAR CCEFF 0.C23747 C.1317P5
EFFICIENCY 100.00 l0o.CO
EFFI/NI 84.oq 24.14

8 2 1 1 I.CCCOCO 2 2,055N27
BIAS COAR 0.31332q
VAR CCEFF 0.026A25 0.132188

EFFICIENCY 88.52 99,69

8 1 1.0000CC 1 3.191538
BIAS CORR 0.313329
VAR CCEFF 0.026R25 0,273240
EFFICIEKCY 100.00 lOC.CO
EVFt ( W l 74.44 11.64

9 9 9 1 0.50?196 1 0.035553
2 0. 107)39 2 0.052686
3 0.0b005l ? 0.067335
4 0.066536 4 0.081248
5 O.05R115 000ogst
6 0.0527q6 t 0.11C540
7 0.04TQ59 I 0.1?e0e7
0 0.n44370 f 0.15C928
9 0.0460636 s 0.2C3423

BIAS CCRR 0.572310
VAR ccrFF O.C17460 O.OZezz
EFFICIENCY 100.00 10,.CO
EFFI*'/N) 100.00 100.CO

g 1 0-50?QL9 2 0.074596
2 O.107664 3 0,067318
3 UsOPI0470 4 0.081272
4 u.066169 0 O.0953sq
5 0.097171 d 0.IIC6CI
7 0.010114 ' 0.12@158
8 0.044391 F 0.151017



GAW/MA TH/6e" I

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

hEIBULL PCPLLATICN FROP L-ORCER STATISTICS

(SAMPLE SIZES ? TC 10)

SHAPE PARAMETER a 2.00

N M L I LOCATIfN I SCALE

9 0.040671, 0.203544

BIAS CORP 0.571245

VAR CCEFF 0.017486 0.028242

EFFICIENCY 99.11'1 qq.q4

9 7 1 U.501776 2 O.1055C2
2 (. 107A6q A 0. 1158C8

3 0.qOd05 0.09 447

4 ,C9713C 0.11C731

6 0.101721 1 0.128274

8 0.062?84 e 0,151lq2

9 o.040TCq s 0.20 3 77q

BIAS (.,nR 0.5647q 5

VAA CCIFF 0.011516, 0,02216

EFf-CINCY 94 . 6A 49. e 7

4 9 61 0.10506q C.105674
7 0*145120 4 0,16SWq6

4, O. 601 f 0.154bC2

6 0 .107q55 
0.12e i

8 0.0l0?45 8 0.1,1 42

0.04O 4 1 0.2042t12
UIA L,}k 0 . 5,9936

VAd (f It- 0.0175,64 C0h4

t O.507785 ? , 3

9O, 01 4580 9 
0.1 9114 5

4 0.ItJ9PI, I Oo U 9

7 0.I ?TCI t 0.1520fil
O. 0?"20 s 0020)512

MIA$ CUAR fil 64791
VAR CU'tt 0.CI165 '; O.02CO
CF! ICILhCY gRg't

| o.*56714 4 0,?Z74tl

01 O, '470 6.?0/p15

0 4% U;111 0. 54'111 4

VAN LI Ol1.,7l

IC 'I



GAW/M4TH/6E- 1

TABLE I

COEFFICIENVTS FOR ESTIMATION CF

LOCATICK ANC SCALE PARAMETERS OF A
WEIBULt. PCPLLATICN RCM L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER z 2.00

N M L I LOCATION I SCALE

EFFICIENCY 97.89 98.14

9 9 3 1 0.602244 4 0.2938e8

4 0.263462 7 0.33C2S7

8 0.134794 q 0.253267

BIAS CCRR 0.544544
VAR CCEFF 0.01R172 0.029423

EFFICIENCY 96.0A 95.93

2 1 0.663545 f 0.51f5251

5 0.336455 s 0.301562

BIAS CORR 0.479123

VAR CCEFF 0.01qO7 0.031237

EFFICIENCY 91.9; 0.o36

9 9 1 1 1.0O0co 0.754012

13IAS CrAR 0.2q95C9

VAR CCEFF 0.C23845 0.035032

EFFICIENCY 73.23 70.e6

1 0.505834 1 O.0399P2

2 c.IC83c7 i 0.059246

3 0.0809C8 0.075644

4 0.066qqC 4 0.0913C4
0,058464 0.ICq46

6 0.052569 6 0.123841

7 0.048077 7 0.142914

8 O.u7l853 t 0.161040

bIAS CORM51 i
VAR CCLFF 0.017?587 0.031776

EFFICIENCY 100,O 100.0CO

EFFIM/N) 99o.2 flae)

y 0 7 1 0,506'164 2 0.0030ql

2 0.108414 3 0.015631

3 0.01026 A 0.091))7
4 0,067023 1 0.104qq6

0.014 6) 0. 12Sj,19
7 0. 703 1 u.1430( 4

0 ,07091? a 0.361202

lia' , LORA0K.%5?m



GAW/MATH/be°..

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANO SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

N M L I LOCATION I SCALE

VAR CCEFF 0.017613 C.031791
EFFICIENCY 99.85 991S3

8 6 1 0.507427 2 0.118631
2 0.108640 4 0.13C156
3 0.0 I(166 0,107065
4 O.0q7768 6 0.124082
6 0.108225 7 C.143154

H 0.0Q6A73 f 0.36115C
BIAS CORR 0.551425
VAR CCEFF 0.017644 0.031839
EFFICIENCY qq.6g 99.eO

9 8 5 1 0.5073q 2 0.18864
2 0.146151 4 O.T86475
4 0.I139i33 f 0.173343
6 0.IOI461 1 0.143459
Fi O.00711, e 0.3627C4

BIAS CCA4 0.SP)20
VAM CCEFF O.01T6q2 O,031'2I

EFFICIENCY 99,41 99.53

9 B 4 1 095'6714 0.10299
3 0.17558i9 e ,22))4C
5 0.152728 1 0.1969T9
5 0.114970 0,b'4321

"IA$ C(RR 0,549114
VAk CCLFF 0,01737 C.032082
EFIlCltNCY 98.60 99.Ci

4 a 1 0.607244 3 0.23594
4 0.26 46? 6 0,30103
a 0134794 e 0.42225

BIAS COOP 0.54044
VAR CCEF 10CIIIIT? 0.0?3444

E£!ICICKCY 96.7M 91ty?

6 2 o.61,)54% I 0,4)2CCI

BIAS CURN 09479121
VA4 CLLP 0.01YO09 0.03)396

!) U



GAW/MATH/bE- I

TABLE I

OEFFICIENTS FOR ESTIMATION 6F

LOCATION AND SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FRCm L-CRCER ST611STICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

N L I LOCATInN I SCALE

EFFICIENCY 92.18 95.15

9 1 1 1.0000CO E 0.754012
BIAS CORR 0.2954C9
VAR CCEFF 0.023A45 0.03S832
EFFICIENCY 73 . 76 79.79

7 7 1 0.511387 1 0.C4S677
2 0.IC9453 2 0.067571
3 0.081769 ? 0.086430
4 0.067593 4 0,1C3815
5 0.058987 0.12179C
6 0.052865 6 0,14C295

7 0.117946 7 0.523031
6I14S CORR 0.53218?
VAR CCEFF 0.C17781 0.036372
EFFICIENCY 100.0r) 1O0.CO
EFF(P/N) 98.20 77.60

7 6 1 0.512125 2 0.095736
2 0.109581 3 0.086422
3 0.C81A88 4 0.103062
4 0,0(7627 0 0.121859
5 0.088163 6 0.14CI97
7 0.140416 7 0,523423

tPIA$ C011R 0.531070
VAR CCEFF 0,017807 0.0364C0
EFFICIENCY 99.8 .  qq.q2

9 7 5 1 0.513027 2 0.133457
2 0.109723 4 O,48247
3 0.115425 S 0.121960
5 0.121205 f 0,14C6C8
7 0.140620 7 0,524159

HlIA$ CAR 0o 5 30674
VAH CCLFF 0.017RI9 0.03t454
EI I ICILNCY Y9,67 99,77

9 7 4 1 0.51572i 2 0.13!774
7 0.148027 4 0.212479

4 0.172174 1 0.19(792



GAW/MATH/6e- i

TABLE I

COEFFICIENTS FOR ESTIMATION GF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER z 2.00

M L I LOCATION I SCALE

7 0.164071 7 0.523651
BIAS CORR 0.528534
VAR CCEFF 0.017q36 0.036568
EFFICIENCY 19.14 99.46

9 7 3 1 0.567060 0.20e973
3 0.?424C3 S 0.251886
7 0.110537 1 o.5802qo

BIAS CORR 0.525)06
VAR CCEFF 0.018175 0.036767
EFFICIENCY 97.83 98.92

9 7 2 1 0.663545 4 0,37c8qq

5 0.336455 1 0.65C17
BIAS CORR 0.47ql23
VAR CCEFF 0.01907q 0.037383
EFFICIENCY 93.20 97.29

9 7 I I 1.0C000'3 1 0.885076

dIAS CORR 0.295409
VAR CCEFF 0.0238,15 0.C41061
EFFICIENCY 74.5" 88.58

9 6 6 1 0.519164 1 C.053175
2 0.111083 2 0.078794
3 0.C82838 3 0.10C144
4 0.068508 012C7q3
5 0.059544 5 0.14C6!4
6 0,158863 f 0.701322

BIAS CORR 0.507157
VAR CCEFF 0.018053 0.042533
EFFICIENCY 100.00 100Co
EFF(W/N) 96.7? 66.36

9 6 5 1 0.519922 2 0.11596
2 0.111?37 0.10C147
3 0.0?903 4 0.12CB64

0.099725 0,14C751
6 0,186213 e 0.701931

BIAS CORR 0.506416
VAR CCLEFF 0,018080 0.042571

31?



GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION fF

LOCATION AND SCALE PARAMETERS CF A

wEIBULL PCPLLATICN FRO' 1-ORDER STATISTICS

(SOMPLE SIZES 2 TO 10)

SHAPE PARAMETER z 2.00

M L I LOCATION I SCALE

EFFICIEKCY 9,85 q9.91

9 6 41 0.5212q5 2 0.157662

2 0.149607 4 0.172336

4 0.142444 0.14C898

6 0.186654 t 0.703O9C

BIAS CORR 0.506398

VAR CCEFF 0.01813C 0.042645

EFFICIENCY 99.57 99.74

6 3 I 0.570536 2 0.15se1i

3 0.211845 4 0.246654

6 0.217619 f 0.769878

BIAS CORR 0.5C5980

VAR CCEFF 0.0182e4 0.0427S6

EFFICIENCY 98.74 99,39

9 6 2 1 0.663545 3 0.313362

0.336455 f 0.835151

BIAS CORR 0.479123

VAR CCEFF 0.01907q 0.043231

EFFICIENCY 94.62 98.39

91 1.OCCOCO f 1.024735

BIAS CORR 0.2q5409

VAR CCEFF 0.023845 0.045498

EFFICIENCY 75.71 93.48

5 5 1 0.529956 1 0.063669

2 0.113219 2 0.0938q7

3 0.0844Cq i 0.11S737

4 0.069522 4 0,143262

5 0.2028q4 0.909278

BIAS CORR 0.478566
VAR CCEFF O.C18431 0.051213

EFFICIENCY 100.00 lOC.CO

EFF(P/N) 94,74 55.11

4 1 0.530qlO 2 0.133M95

2 0,113371 3 O.I197tl

3 0.118691 4 0,143370

311



GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 2.00

N M L I LOCATION I SCALE

5 0.236828 0 0.91CIQ3
BIAS CORR 0.48079
VAR CCEFF 0.019465 0.051270
EFFICIENCY 99.82 99.89

9 5 1 1 0.579664 2 0.182344
3 0.182209 4 0.204988
5 0.238126 0.911 89

BIAS CORR 0.479l82
VAk CCEFF 0.018578 0.05117C
EFFICIENCY 99.21 99.69

5 2 1 0.663545 3 0.28e893
5 0.336455 5 0.985676

BIAS CCRR 0.479123
VAR CCEFF O.C1909 0.051622
EFFICIENCY 96.60 99.21

9 5 1 1 1.OCCOCO 1.188441
BIAS CORR 0.2954C9
VAR CCEFF 0.023A45 0.053129
EFFICIENCY 77.2q 96.40

4 4 1 0.545181 1 0.07;033
2 0.116?52 2 0.1165E6
3 0.086361 i 0.1477C5
4 0.252206 4 1.16e57C

BIAS CORR 0.445605
VAR CCEFF 0.018966 0.064350
EFFICIENCY 100.00 lO0.CO
EFFI/N) 92.06 43.e6

9 4 3 1 0.546675 2 0.1653e8
2 0.156238 3 0.14777C
4 0.297087 4 .16q985

BIAS CORR 0.445436
VAR CCEFF 0.019021 0.064434
EFFICIENCY 99.71 q9.87

9 4 2 1 0.639426 2 0.233538
4 0.360574 4 1.2484C9

314



GAW/MhTH6e-T/BE

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-CROER STATISTICS
(SAMPLE SIZES 2 TO l0i

SHAPE PARAMETER = 2.00

N M L I LOCATION I SCALE

BIAS CORR 0.446915
VAR CCEFF 0.019311 0.064594
EFFICIENCY q6.22 99.62

9 4 1 1 1.000000 4 1.397453
BIAS CORR 0.295409
VAR CCEFF 0.023945 C.06t556
EFFICIENCY 79.54 98.16

9 3 3 1 0.561838 1 0.104156
2 0.120516 2 0.152887
3 0.311646 3 1,5234C1

BIAS CORR 0.406777
VAR CCEFF 0.019767 0.086518
EFFICIENCY 100.00 1O0.CO
EFF(W/N) 88.33 32.62

9 3 2 1 0.619R97 2 0.217311
3 0.3801C3 1.5256e3

BIAS COPR 0.407534
VAP CCEFF 0.019 5 0.086664

EF ICIE ,Y 99.36 99.83

9 3 1 1 1.0000Co 1.693778
BIAS CORR 0.2954Cq

VAR CCEFF 0.C23845 0.087216

EFFICIENCY 82.90 99.20

9 2 2 1 0.605051 1 0.152286
2 0.394949 2 2.091186

BIAS CORR 0.3591C5

VAR CCEFF 0.021094 0.1317el

EFFICIENCY 100.00 100.Co
EFF(M/N) 32.78 21.42

9 2 1 1 1.0000C0 2 2.1856q3
BIAS CORR 0.295409
VAk CCEFF 0.023845 0.132095

EFFICIENCY 88.46 99.76

9 1 1 1 i.OCOoO 1 3.385138

315



GAW/MATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION ,F
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
iSAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

M L I LOCATInN I SCALE

BIAS CORR 0.295409
VAR CCEFF 0.023845 0.273240
EFFICIENCY lOC.00 lO0.Co
EFFtP/N) 73.23 I0.33

iC 10 10 1 0.4qlq41 I C.C3C395
2 0.103163 2 0.044847
3 0.076497 3 0.057051
4 0.0t2952 4 0.068464,
5 0.054773 5 0.0797eC
6 0.C4gll9 f 0.091570
7 0.045026 1 0.104475
8 0.041735 e C. Il6C
9 C.038932 s C.1395C7

10 0. 35A72 IC 0.185958
BIAS CORR 0.562699
VAR CCEFF 0.C15487 0.025366
EFFICIENCY lOC.•O 100.C0
EFF(PM/N) 10C.00 100.co

10 10 9 1 0.492458 2 0.063731
2 0.103?2n 3 0.057031
3 0.076610 4 0.06e476
4 0.062q33 0.07S7S4
5 0.C81031 6 0.091612
7 0.067139 7 0.104510

8 0.041731 e 0.1196!3
9 0.0389lC O.13'566

10 0.0359CI 1C 0.186039
BIAS CORR 0.562096
VAR CCEFF 0.0155C3 0.025377
EFFICIENCY 9q.90 99.96

t0 10 8 1 0.493022 2 0.089542
2 0.1C3423 4 0.09e2Cl
3 0.076517 5 0.079788
4 0.091046 6 C.091731
6 0.100447 7 0.10452C
8 0.060646 F 0.11q776
9 0.038q5q 9 0.139663

10 0.035939 Ic 0.186186

316



,AW/MA TH/6 -I

TABLE I

COEFFICIENTS FnR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 Tn 1o)

SHAPE PARAMETER a 2.00

K M L I LOCAT InN I SCALE

SIAS CORR 0,56138C
VAR CCEFF 0.015522 0.025398
EFFICIENCY 99.77 99,8R

IC 10 7 1 0.4q93R45 2 0.089625
2 0.103447 4 0.138959
3 O.1C7373 6 0.129654
5 0.1124C6 7 0.1045t6
7 O.C92572 f C.11S)96
9 0.054395 s 0.139934

iC 0.035961 IC 0.186463
BIAS COQR 09560318
VAR CCEFF O.C15c)48 0.025436
EFFICIENCY 99.61 99,73

10 10 6 1 0.495225 2 0.137586
2 0.1 38606 " 0.163057
4 0. 131149 7 0.146349
6 0.1C0786 f G.12C051
8 0.CF;773R s 0.14C262

10 0.046296 IC 0.16693C
BIAS CORR 0.557q86
VAR CCEFF O.C15593 0.0255C3
EFFICIENCY 99.32 99.47

ic 10 5 1 0.539757 ? 0.172C
3 0.166312 6 0.224026
5 0.140367 e 0.164825
8 0.106996 9 O.14C9C0

10 0.C46568 IC 0.187938
BIAS CORR 0.557332
VA.R CCEFF 0.0156q5 0.025643
EFFICIENCY 98.67 98.92

Ic 10 4 1 0.544266 4 0.24C575

3 0.196411 7 0.258953

6 0.158786 q 0.186935
9 0.100537 IC 0.189652

BIAS CORR 0.541767
VAR CCEFF 0.015828 0.025891
EFFICIENCY 97.84 97.97

317



GAW/MATH/be- 1

TAPRLF I

COEFFICIENTS FOR ESTIMATION CF
LOCATICN ANC SCALE PARAMETERS CF 4

WEIBULL PCPLLATICN FROM L-ORDER STATISTICS
(SAIULE SIZFS 2 TO 101

SHAPE PARAMETER a 2.00

N M L I LOCATInfN I SCALE

10 10 3 1 0.588213 0 0.311 876
4 0.247253 E 0.30q017
8 0. 164'34 iC 0.2321!1

BIAS CORR 0.523815
VAFR CCEFF U.016147 O.C2651L
EFFICIENCY 95 1 q q, 5 8

10 10 2 1 0.674540 7 C.52C252
0.325460 IL C.27eo26

BIAS CCpR 0.481860
VAK CCEFF O.Cl7OC2 0.02PI15
EFFICIENCY 91.09 89.59

iC 10 1 1 i.cccOco s 732geq
BIAS CORR 0.280250
VAR CCEFF 0.0"146C 0.033E2
EFFICIENCY 72.17 69,72

iC 9 1 0. 41 4Q67 I 0,C33760
2 0.1 378A 2 0.04q7q2
3 0.076954 3 0.0633 4
4 0.063102 / 0,075'4v2

5 0.055094 O.08ft61
6 0.049150 C. 101 312
7 0.049,218 C. 11564
8 0.0418OI e 0.131851
9 0.06 9524 0 .32P921

BIAS CORR 0.546671
VAR CCEFF 0.015582 c.0 2 c8
EFFICICCY 100.00 l00.CO
EFF(M/NI .7.3q 89,96

10 9 b 1 0.495488 2 O.0C78C
2 0. 1031,51' 0.063375

3 0.07 1077 4 0.C7!9C9
4 0.063283 S 0.08P639
5 0.081480 0.101434
7 0.067435 1 0.1156q4
8 O.C4177 e 0.131921
q 0.069587 s 0.329078

31]
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIUN ANC SCALE PARAMETEAS CF A

WItfiULL POPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.00

m L I LOCATinl I SCALE

blA$ CORR 0,546053
VAR CLEFF 0,0159q C.02e212
EFFICIEYCv 99,90 99.95

7 0, 496059 2 0.099464
2 0.104050 4 . 0.i0eq49
3 06076965 5 0.08864C
4 0.091564 f 0.101574
6 0.1OO4t 1 0.115715
8 0.0f0792 e 0,4320f9
9 CoC696C9 q 09329354

BIAS C(5ik 0.545317
VA CCLF 0.0151 000Ze2l
EFFICICY 99.77 99.e6

10 9 6 1 0.496P86 2 0.099572
2 OIc4C07'5 4 0,154.254
3 O.ICOo0? e 0.143720
5 0.111030 7 0.115785
7 0,C92?Ce e 0.132133
q O.C65088 S 0.32S856

Isits 0111A 0,546?4)
VAit CCLLf 0.01564i 0O C2e4
EFFIC1iNCY 99.61 99.70

10 9 1 0, 4 9R q4f o 3 .152446
2 0. 114502 0 .1C 469
4 0.1 $961 7 0. 162 C3 "
7 0,116196 e 0.132428
9 0o0854C I r 0.330857

BIAS LIUMi 00543160
VAN CCLFF .C1)711 0.028366
EF-ICILKCY 99,1 q9,41

L 9 4 1 0.544h,66 3 0195430
1 0.196411 0,24e522t

6 0.15n7ec 0.182124
9 0.100531 5 0.332?C?

BIA5 Cr!,' 0.141767
! VAN C.L F f O1Ot5R25 0002e 539;

ElFICILKCr '6,.4' 96.1

rl '
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GAW/MATh/6e- 1

TAML I

GUoFF ICIENI FORn EMMrAuIOt Uj
10OA~TOP.A~ StC 1ALE PARAMTtCR aCF A

Wilnuti P(PLLAICN FFI00 L-flRCER STAY ISTICS
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GAW/i'ATH/68- I

TA0L E I

CIUFI ICILNIS FOR) ESTIMATION Cl
L(JCATILK ANC $C.ALF PA4NAMITERS Of A

WIDULI PLPLLATICN ,(;P t-ORERn STATISTICS
1tMbLop c1WI ' . 10 10)

SHMAP PAIIAMUlh I - ,00

L I t otA I I ( N IALL
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GAW/MAT H/IP- I

TABLE I

(.OWU ILILNIS FOR ESTIMATION LF
LOCATICN ANG SCALE PkPAMETERS CF A

hitI ULL PI'LLAI ICN PFRO L-n14DlC STAtIStI5C
(SAPAI'L[ SIlUS ? IC 10)

S11APL PAI4AMITIA * 7.00

I L W,A I I NII SCAL[-
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GAW/MATH/Ce-

TARLEF I

COEFFICINtfoS FOR U.TIMATION CF
LOCATII1N ANC SCALE PARAMETERS CF A

WEIBULL PLPLLATICte FACP L-ORCFr4 STATISTICS
(SAMPLE SIZES 7 TO t0)

$1 A PL P*RAME.~ I * 2 .00

M L I L U 6A1 1 N I SC AL~

M =IIMiL '4p * 11) '971

to 1 I 1UU(LOcco A .914

n I fi.p CUPP n

VA LL I ~ I I I oa(.3 t

IL~~ a I,4 I 12,1II

11

VAi j II(P UttnD U.(UISM4

I1I%(I1tv on /111?V1

k 1 14sL '~'
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IL C I I IU.t I. i'LU 14o l1 1

t~~~~ I Iv U 1



GAW/M6TH/6e-i

TABLE I

COEFFICIENTS FOR ESTIMATION rF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
I$AMPLE SIZES 2 TO 10)

SHAPE PARAMETER a ?.00

N M L I LOCATION I SCALE

VAN CLIFF 0.C?146C 0.273140
EfFICIENCY 100.00 LOoCO
rP(/N) 72.17 9.29

'/ I



GAW/NATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATICK WNI SCALE PARAMETERS OF A

WEIBULL PCPLLATIrN FROM' 1-ORDER STAT'STICS

N m L I LOC A II rN I %CALE

2 2 2 1 0966614 1 0.302893
2 0.30i3086 2 0.7Z22551

DIAS CCOR 0846
VAI4 C[EIF OC64.' oso8eBs2
EFFICIfKCY Locloo l00.CO

EFIVAIInc .fOn 100.CO

2 2 1 1 1.occroo 7 0090715

BIAS C040i 0,672420.'i1~

MP ICIMt(Y VI' p

t I IL IC NOI X-

7 1.lI~ 1 7 a (

VA Lt I t I G, 04iI iptl01
Pt r U ,- o. 10/0J )v ,

t I I P II 0 II,(. 1000 0

() 1 1. 1 f. (j% I, I 111 "
U1 I I " 1) 1

Ntb IfJP IjI, 9" ;

VAo" LL I Qu ( l I l 0 t4

u .I ! ?I%



TABLE I

CCEFFICIENTS FOR ESTIMATION CF
LOCATIONK AND SCALE PARAMETERS CF A

ImEIBiULL PCPL~L1ICN FROPO L-CRCER STATISTICS
(SAFA'LLE SIZES 2 TO 10)

SHAPE P&AAMF.TFR - 2.50

h m L I LOCATION I SCALE

EFFICIENCY 100.00 100.CO
EFF(W/N) 91.0" ~ 65.34

3 2 11 1.000000 2 1.144'472
Bit's C(,PR 0. 571747
VAR LCFFF 0*C5'156 00opelC
EfIICILKCY 82.43 97.51

3 1 1 1 1.OCOOCO 1 107A'SO24
(1IAS CUMA 0.$71747
YAW CCM( 0*059856 O.1031Cs
klI INC'V 100.0 1 00.ooCO

U 00/14 176.20 oq

04 4 $4 1 014644676 1 000978l7?
2 0.If67197 2 0.17)lte
1 0.1710)) 1 0925M2V
4a 0.1744C6 'a C.'a)Vi1

IJIA, (JAM 0.7176010

tI I I CI1 1 KL IflOo.Qfl 1006()
/('%1  200,00 1 o(u(u

I C L VI4 10 0.21)co
4 0#(bit I 1 0-. 4 "4

4 0,~ 17111710 4

III A. (f'IS 0' O 7 16"CPA
VA" U 111 U9.01440b 0 c 4 1 1

4, ~ ~ ~ 0 41t~IIN 'WIT

IiIA% 01014 10lq

V4t LL I I I, 01 1 0 1 0)

VAH (L I I1 004 1%5 0 10 14 0O
tfI ICt. IhL V 70. 41 P 11 1
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GAW/MTHI/6e- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

hEIDULL PCPLLATICN FPCP L-ORCER STATIS' ICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETF5k a 2.50

m M L I LOCATION SCALI

4 3 3 1 0.4B9767 1 0.12qq6t
2 O.196102 2 0.22P472

0.314631 07607qo

P, I5 .C (. 70J2l90
VAR CLLIF 0.C '353 0.Ofj,4U9

FFI ICIfCY 100.00 100.CO
EFF (10/,o) 94. 1 7 .?6

4. 31 (.A'5014? 2 0. 30?6t15
I 0.4 1 NOSA 0,77417Hn

tilA5 CURN O. 7CI/19
VAR CL tF U).r 1,, 0101+ ,051te6

f IF ICIr9 1CY 97.,7 99.Ci

* 5. 1 I w co 1001(776
III A| CN U. e - ' IO'#1

VA, ,, 0 0 C, + i2 1.1 C5,9 1

UIAt+ Ul. U.t 2'1..
VA" (.Ll U t1I 'l t, |u, uUU''.)f~4 f, 1A7f 1,# #L~ qI ,I'

01 I I.OOCO

VAR LLt,0 (. c101I cI

I c I t I. C , ' W 1
IIA'| L(IIM U. 'bYI )'

VA ILI I PuLY 0'U ,1, lou, 1
LI I Ipln A', Y ,,

, A d, , L I 01 0.,t, 1 7,1LII10 ( .Un ' to 2.IIi0i
0 .4 1'# 11 0 .I t 0 1 4

I U,14164A 0.1Wt,
4 0, I 161110 U.4



GAW/MtATII/6e-I

TABLE I

COEFFICIENTS FO0R ESThIMATION CF

L0OCATICK ANC SCALE PARAMETERS CF A
WElliULL PCPLI.ATICN FRCP' L-.ORDEP STATISTICS

($AP'PLE SIZES 2 10 10)

SliAPE PARAMETER - 2.50

N 14 L I LOLAEflK I SCALE

5 0.)lf44 0.365642
RIJA' C04A 016?771

VAk CULFF 0.02#5635 0.033272

Eff ILIENCY locl0ot 100-Co

(U U'/N) 100.00 I0C.Co

S S I 0.'m?6"L5 0.161ciz

O.Mll ~ ? u ,I 6q 44 1.

0, ('.066 ml 0.232027

0.1 1048 0 . W flAC

s .1 W 0.171237

IIIAS CUPP 0.0 7 V3 4 )

(IINCY 9 7Of . 0" 9 3 7

1 0.%lO .7? 0474

YAM qqt ,c f747 0.0)512C

S S 1I 190000co 00Q.42016
M1IAt. Cupol 0. 466001
VA4 CLI I 1 .0,1777 C.C43674

LI ' I CItNY (0,1. 71,92533

7 0, 1641 7 C117076
0*1460W) 1 C,.?OPfl2I

II SL(040 *71 17fl A

VAJ CtLfl 0107 Ititio 0sOAI41 2

It I IN) 9?



GA/MATH/be-.

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETFRS CF A

WEIBULL PCPLLATICN Fr.CM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER w 2.50

N M L I .'CAT ION I SCALEi

5 4 1 1 0o444864 i 0,20C637
2 0,239427 ? 0,209362
4 0.31571C 4 0.636912

BIAS COP 0. 708494
VAA CCEFF O.0.7qq4 0.C420C5
EFFICIEC Y 9A.84 99a.?

5 4 0 . .5qq72C 0,3O0743
4 0.4C2780 4 0.73eo7C

BIAS COmR 0.70888B
VAA, L EFF 0.02Q242 0,042675
EFF IC I KCy 94 *q 96.CI

4 1 1 1.OOCOCO I'0,3t.39
BIAS CORR 0,466085
VAR CCEFF CC3q777 O ,o4!.(5
fFF ICIl[cY 69.54 91.20

5 3 1 1 0.467736 1 0 .112938
2 0.173311 2 C. 193Cr,6
3 O, 6985 1 0.937190

BIAS COnR 0.6407?7
VAR CLFF 0,029440 090$f415
FFFICIENCY 10C.00 tOCCO
Ltl 4PI tt) 90,47 s , q

5 3 2 1 0,5444q8 2 0,264313
3 0.455015 3 0.941731

BIAS CPRR 0,64986q
VAR CCEFF O.0291q 0.05(729
EFFICIENCY 90.4n 99,45

3 1 1.0000C0 1 1.14943)
BIAS CORR 0,46608t
VAR CCEFF 0, 0 3'177 7 0.058213
EUVICIENCY 74.01 96.91

1 0,5 16168 1 O01655e3
2 O.'48363? 2 1,349834

BIAS CORR 0.571310
VAK CCLFF 0,C32636 0108(5f7

332



GAW/M6TH/6E- 1

IABLE I

COEFFIrIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIHULL OCPLLATICN FROM L-OROER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER a 2.50

M L I LOCATION I SCALE

EFFICIENCY 100.00 locCO
EFF(y/N) 81.61 38S*4

5 2 1 1 1,000CO 2 1*46272C
61AS CORR 0.4660e5
VAR CCEFF 0.09777 0,087243
EFFICIENCY 82,05 99

1 I.CCOOCO 1 2.145533

bIAS CORR 0.466085
VAR CCEFF 000377 0,1831i5
EFFICIENCY 100.00 100,CO
EF (/N) 66,6 18 7

6 6 6 1 0,3q5235 1 0.051075

2 o.lqq4q 2 0.006qC3
3 0.12214q ? 0,12154

4 0.114RC6 4 0,1596t8
5 0.112?q8 0,2CeICC
6 0.1I%%64 f 0,316613

BIIAS~ CCOR 0.7525tt
VA4 CCIFF 0.0 '190 0.02756q

EF9ICILNCY 100.00 0oo.CO

EFF(P/N) 10)O10 lOo.CO

6 6 5 1 O.397qt 2 0.119614
2 0.140715 i 0.121599
3 0.184545 4 0.159899
5 0.160610 5 0920e 66
6 0,116169 6 0.317218

BIAS CORR 0e750009
VAN CCEFF 0.022134 0.027622
EFFICIENCY 99.29 99, |

6 6 1 0.401q61 2 0.1772q0
2 0.200168 4 0.21q278
4 0.246765 0.209438

6 0.151106 0,31A941
BIAS COAR 0.7447Cq
VAR CCEFF 0.022371 O.0277eI

EFFICILKCY 98.26 9q,24

333



GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANO SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER u 2.50

N M L I LOCATInN I SCALF

6 6 3 1 0.46954C 0.297445
3 0.34402t 0.27qlqC
6 0.186440 f 0.32308'

BIAS CORR Os 7 l4q,93
VAR CCEFF 0.023034 0,02( tg
EFFICIENCY 95.42 97.E?

6 6 2 1 0.553764 4 0.463628
4 0.446?36 0.402473

BIAS CORR 0.663423
VAM CCEFF 0.024607 O.C." 4
EFFICIENCY 8Q,'1 93.70

6 6 1 1 I.OCOOCO S 0,805852
BIAS CCIR 0.4,333C4
VAR CCFFF 0.014178 0,0376t2
EFFICItEhCY 63.94 73.20

6 5 b 1 0.406682 1 0.C612!2
2 0.143835 2 O.LO402F
3 0.125110 3 0.145064
4 0.117254 4 0.18938
5 0.2C06919 0.54426

BIAS COAR 0.7 1 OSC6
VAR CCEFF 0.0226'1 0,033198
EFFICIENCY 100.On OC.CO
EFFI(/N) 97,17 83.C4

6 5 4 1 0. 4C9 927 2 0.143312
2 0.144640 3 O.14t196
3 0.189060 4 O.I18q733
5 0.2r6773 S 0.544631

BIAS CORR 0.707976
VAR CCEFF 0.022786 0.033276
EFFICIENCY 9q.28 99*77

6 5 3 1 0.470167 0 .2124C7
3 0.270436 4 0,26CgC4
5 0.259lq7 " 0.547978

BIAS CORR 0.710460

334



GAW/MbTH/6Ih-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS CF A

wEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.50

K L LOCATrnN I SCALE

VAR CCEFF 0.C23047 0.0335C2

EFFICIENCY 98,15 99.C9

6 5 2 1 0.553764 3 0.356135

4 0.446236 0.6361C7

BIAS CORR 0.663423

VAR CCFF 0.024607 0.034C14

EFFICIENCY 91.93 97,6q

6 5 1 1 l.O000Co 0.885852

BIAS CORR 0.4.333C4

VAR CCEFF 0,014378 0.037662

EFFICIENCY 65.80 88.15

6 4 4 1 0.425035 1 0.076326

2 0.149R60 2 0.1leSIS3
3 0.129901 0.176995

4 0,295202 0

BIAS CCnR 0.661477
VAR CCEFF 0.C23656 0.0417e6

FFFI(IEKCY 300.00 O0.CO

EFF(P/N) 92.92 65.qB

4 11 0.428063 2 0.170241

2 0.212152 3 0.17qZ53

4 0.359784 4 0.78C013

BIAS CORR 0.660 6

VA CCEFF O.023R37 0.04lqC7

EFFICIENCY q9.24 99.11

2 1 0.5)53764 2 0.263931

4 0.446236 4 0.8T8536

BIAS CrAR 0.663423

VAR CCEFF 0.C24607 C.042252

EFFICIENCY 96.13 q8.90

6 1 1 1.CCOocO 4 1.053747

BIAS CORR 0.433304

VAR CCEFF 0.034378 0.044032

EFFICIENCY 68.81 94.90
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TABLE I

COEFFICIENTS FOR F.STIMATION rF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS

(SAMPLE SIZES 2 70 10)

SHAPE PARAMETER - 2.50

h M L I LOCATION I SCALE

6 3 3 1 0.453978 1 0.10C851

2 0.158817 2 0.16521

3 0.387306 3 1,073971

BIAS CORR 0.603077

VAN CCEFF 0,0252q7 0*0,6390

EFFICIENCY 100.00 100 1O

EFF(M/N) 86.8q 4 91,

6 3 2 1 0.521025 2 0.234525

3 0,478q75 3 1.077445

BIAS CORR 0,604628

VAR CCEFF 0.025613 0O056bCO

EFFICIENCY 98,77 99.63

6 3 1 1.0COOCO 1.264233

BIAS CORR 0.4333C4

VAR CCEFF 0,034378 0.051514

EFFICIENCY 73.58 98.C5

6 2 1 0.5 C 3025 1 0. 1476'1t

2 0.496q75 2 1,487fC

BIAS CORR 0.531052

VAR CCEFF 0.028140 0.086553

EFFICIENCY 100.00 0.
EFFIM/N) 78.11

6 2 1 1 10000co 2 1.587327
bIAS CORR 0*433104

VAR CCEFF 0.034378 0.0870C5

EFFICIENCY 81.8i 99 .0

6 1 1 1 1.000000 1 Z.30785

UIAS CORR 0.4333C4

VAR CCEFF 0.034378 0.1831C5

EFFICIENCY 100.00 lOo.CO

EFF(P/N) 63.94 15.C6

7 7 1 0.373495 1 0.039930

2 0.126634 2 0.067Lifl

3 0.108517 ? 0.092O24
4 0.100429 4 0011917"
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GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
iSAMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 2.50

N M L I LOCATION I SCALE

5 O.C96671 5 0.149537
6 0.095542 6 0.185028
7 0.098712 1 0.279866

BIAS CORR 0.744357
VAR CCEFF 0.018A86 0.023531
EFFICIENCY 100.00 100CO
PFFIM/N) loC.O0 100.Co

7 6 1 0.3751C4 2 0.09311u
2 0.127061 3 0.092622
3 0.15963q 4 0.119268
5 0.143274 5 0.149687
6 0.095829 6 0.189243
7 0.C990q4 1 0.28C1V'

BIAS CnRR 0.743472
VAR CCEFF O.0I8?7C 0.023559
EFFICItKCY 09.55 99.e8

75 1 0.377161 2 0.135275
0.177239 4 0.1665CC

4 0.210732 0.15COC9
6 0.135329 f 0.189756
7 0.099539 1 0.281018

BIAS CORPR 0.74226P
VAP CCEFF 0,018879 0.023630
EFFICIENCY 98.98 99.58

74 1 0.429683 2 0.223119
3 0.234260 5 0.206069
5 0.207341 f O.I9CQCO
7 0.128716 7 0.282919

BIAS Lug 0.739AC5
VAR CCEFF 0.01908A 0.023796
EFFICIENCY 97.90 98.pe

7 7 3 1 0.442642 4 0.332176
3 0.296454 6 0.255526
6 0.260904 1 0.287923

BIAS CORR 0.704618
VAR COEFF 0.019676 0.C24242
EFF!CIENCY 94.97 97.C7
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GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS CF 
A

WEIBULL PCPLLATICN FROM L-OPCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.50

h m L I LOCATUION 
SCALE

7 2 1 0,562259 0.48L547

5 0.437741 7 0.36Ct .

BIAS CORR 0.670q8

VAR CCEFF 0.021126 0.25475

EFFICIENCY 88.45 92.37

7 1 2 1.cCOCo E 0.849921

VAR CCEFF 0.C30113 0.032258

EFFICIENCY 62.05 72.95

7 6 6 1 0.3R2126 1 0.04E569

2 0.12q493 2 0.078279

3 0,110862 3 0.107T43

4 0.L02441 4 0.13E332

5 O.C9S21
4  0.1725RO

6 0.176861 e 0.471329

BIAS CCRR 0.709373

VAR CCEFF 0.019120 0.021515

EFFICIENCY 100.00 lo0.co

EV-F(VIN) 97.73 R5.52

6 5 1 0.3638c? 2 0.108627

2 0.129939 3 0.107763

3 0.163022 4 0.13e4f4

5 0.145762 0.172715

6 0.177475 6 0.4779qC

BIAS CORR 0.708332

VAR CCEFF 0.019207 0.021556

EFFICIENCY 99.55 99.86

6 4 1 0 .3 85q36 
2 0.1576SC

2 'X181'21 4 0.1935C9

4 0.214A57 5 0.173249

6 0 .2 17987 
f 0.479559

BIAS CORR 0.706q55

VAR CCEFF 0.019320 0.027650

EFFICIENCY 98.96 
q9.5t

6 3 1 0.442642 3 0.26C02C
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TABLE I

CUEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
ISAMPLE SIZES 2 TO 101

SHAPE PARAMETER a 2.50

N M L I LOCATION I SCALE

3 0.296454 5 0.23e62C
6 0.260904 6 0.483176

BIAS CORR 0.704618
VAR CCEFF 0.01q676 0.027875
EFFICIENCY 97.18 98.71

7 6 2 1 0.562259 4 0.387244
5 0.437741 6 0.564154

BIAS CORR 0.670q81

VAR CCEFF 0.021126 0.028478
EFFICIENCY 90.50 96.62

7 6 1 2 1.000000 e 0.849921
BIAS CCRR 0.588767
VAR CCEFF 0.030111 0.032258

EFFICIENCY 63.50 85.30

7 5 5 1 0.395342 1 0.055822
2 0.133760 2 0.09359C
3 0.114313 3 0.128582

4 0.105165 4 0.1640e6
5 0.251421 5 0.678947

BIAS CORR 0.668742
VAR CCEFF 0.019786 0.033168
EFFICIENCf 100.00 100.c0
EFF(MvN) 94.44 70.q4

7 5 4 1 0,3971Cq 2 0.13C,,C2
2 0.134233 3 0.12864C
3 0.167976 4 0.1642@7
5 0.300782 5 0.68C024

BIAS CORR 0.667526
VAR CCEFF C.Cq878 0.033224
EFFICIENCY 99.54 99.83

7 5 3 1 0.451488 2 0.18e6q2
3 0.245186 4 0.23C139
5 0.303326 5 0.682567

BIAS CORR 0.669888
VAR CCEFF 0.020065 0,C33362

EFFICIENCY 98.61 99.42
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS Fn3 ESTIMATION CF 1
LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10;

SHAPE PBRAMETER a 2.50

N M L I LOCATION I SCALE

2 1 0.562259 ? 0.31C00

5 0.437741 0.764eec
BIAS CORR 0.67Cq8l
VAR CCEFF 0.021126 0.033682
EFFICIENCY 93.66 98048

7 5 1 2 1.COCOCO 0,99C542
BIAS CORR 0.588767
VAR CCEFF O.C30113 C.035724
EFFICIENCY 65.71 92.F5

7 4 4 1 0.414724 1 0.069465
2 0.139A91 2 0.11619C
3 0.11R94 ? 0.158620
4 0.326411 4 0.906433

BIAS CORR 0.621q41

VAR CCEFF 0.020769 0.041766
EFFICIENCY 100.00 lO0.CO
EFF(P/N) 89.97 56.34

4 3 1 0.416925 2 0.161564
2 0.194654 3 0.150750
4 0.388421 4 0,Cel4e

BIAS CCRR 0.621707
VAR CCEFF 0.020887 0.041852

EFFICIENCY 91.43 99.7T

4 2 1 0.527221 2 0.2342C1
4 0.472779 4 0.992922

BIAS CORR 0.625279
VAR CCEFF 0.021422 0.042063

EFFICIENCY 96.95 99.3u

4 1 2 1.0000CC 4 1.151731
BIAS CORR 0.588767
VAR CCEFF 0.030113 C.0412C9
EFFICIENCY 68.97 96.E6

3 3 1 0.444191 1 C.091696
2 0.14876C i 0.i523S3
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GAW/MATH/6e- 1

TABLE I

COEFFIC!ENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STa7ISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.50

N M L I LOCATION I SCALE

3 0.407049 3 1.19C8iC

BIAS CORR 0.566931
VAR CCEFF 0.022274 09056376

EFFICIENCY 100.00 00 .CO
EFF(MIN) 83.89 41.74

7 3 2 1 0.504951 2 0.2.2415
3 0.495049 3 1.935!2

BI; S CORR 0.568608
VAR CCEFF 0.022505 0.056527

EFFICIENCY 98.98 q,;.73

7 3 1 2 1.OCOoCc 1,364169
BIAS CORR 0.588767

JAR CCEFF 0.030113 0.057147
EFFICIEKCY 73.97 .8,65

7 2 2 1 0.4936C3 1 0.134147
2 0.506197 2 1.605642

BIAi CQRR 0.499240
VAR CCEFF 0.024835 0.086545

EFFICiENCY 100.00 tOO.CO
EFF(P/N) 75.24 27.19

7 2 1 2 1.O000CO 2 1.698465
BIAS C RR 0.588767
VAR CLEFF 0.030113 0.086868

EFFICIENCY 82.47 99.63

7 1 1 1 1.CCCOCO 1 2.454632

BIAS CORR 0.407393
VAR CCEFF 0.0303q0 0.1831C5

EFFICIENCY 100.00 100.CO

EFFIM/N) 61.4q 12.65

8 8 I 0.3562el 1 0.032274

2 0.116682 2 0.053833
3 0.098498 3 0.073515
4 0.090033 4 0.093376
5 0.085689 0.114864

6 0,C83565 f 0613s99
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TAKEL I

COEFF-ICIENIS F~OP ESTIMATION CF
LOCAIIO' ANC SCALE PAR4AMeEES CU A

WEIBULL PCPLLATICN FRr;'m L-CACER STATISTICS
(SAM4PLE SIZES 2 1 101

SHAPE P,PAi'l I a 2.50

N L I L Uf.AI I (IN1 5 SC ALE

7 0*063135 1 0*173Z3C
a 0.0N6116 ON0P12

BIAS CCOR 0.717S40
VAR CLEF 0.01623S 0002Ct)21
EFFICIENCY 10cso0 loCco

EFI/1100800 ~ 1006c0

0 7 1 037 2 C.OlilI
2 00117014 *039
3 o00p60'I I 00093415
4A.1 1 oq1
6 of 12 0 1C1 0 1 C IC I
7 0. 0 h )? 1 7 0.171162
B 0.006.%4 1

BIAS CCOR 0764
VA14 CCUI 00 01f4) 7 tC3~

to,%nl C0101612

3 OsI4.)1A (110
.7 7054 t C.I4C)16

7~ ~ 0.0,7 25 0.l 5'

BIAS ,OPH0.735051
VAk CLLUI- ).c 1014A 0-0C76
FriFII.flcYu ~ 9 .11 99,74

8 81 G. 16C946 1 0,171 Il)

0, 016100 12 0.16C740

6 0. 17 7101 1 0.1 74332
O 0.1109711f!? 07

BIAS cupm 0.741173
VA4 CLUF0b''' 0.01011ofl6tl
(I-ICILNCY 98,11 v.?

6 4 0,40'4631 01I71)cc
0.7t uftAo 19 024?'q4@

6 U.?194f 7 7 0.,2?) I a8
225 pt? 0.25451IK
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GAW/ATH/68-1

TABLE I

CCEFFICIkNTS FOR ESTIMATION CF 4
LUCATION ANC SCALE PARAMETERS CF A

WE13ULL PCPLLATICN FROM L-ORCER STATISTICS
ISAMPLE SIZES 2 TO 10)

StHPE PhRAMETER - 2.50

h M L I LOCATInk I SCALE

BIAS CORR 0.731qg7
VAR CCEFF 0,016h71 0.02C816
EFFICIENCY q7.3 q8.-50

b a 2 1 0.45q747 4 C,34175C
4 0.31lgCq 1 0.28302C
7 0.226444 e 0.26C475

HIAS CCRR 0.706550
VAR CCEFF 0.017182 0.021323
EFFICIENCY 94.4Q 96.24

8 2 1 0.5337C8 0.49e1l5
5 0.466292 f 0.36e8!9

BIAS CCRR 0,6 858
VAW CCEFF 0.01A601 O.022512
EFFICIENCY 87.28 ql.lt

d 8 2 1.CCCCCC 7 0.822369
fIAS CORR 0.5 !5716
VAR CCEFF 0.0268CC o.c2e421
EFvI'.IFkCY bC.IS 72.21

7 7 1 0.363076 1 0.036881
2 0.118816 2 0.0614f1
3 O.IC0311 ? O.OR3937
4 0.0q592 4 0.106345
5 0.087079 0 O.13C65!7
6 0.084596 6 0.15e3f6
7 0.154473 ? 0.4,"68C9

BIAS CORR 0.707518
VAR CEEFF 0.016546 0,0234q0

EFFICIENCY 1OC.0O lo0.CO
EFFf(/N) 9 .812 87.37

6 7 6 1 0.364190 2 0.085787
. 0.119709 0.C83 22
3 0.100516 4 C.1064C2

4 0.137534 0 .13C74
6 0 .123729 6 0.158521
7 0.154821 7 0.,v27 I9C

aIAs C (RR 0.706418

3
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GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRON L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER z 2.50

N M L I LOCATION I SCALE

VAR CCEFF 0,C165q8 0.023512
EFFICIEKCY 99.6q q.S

8 7 5 1 0.365581 0.1229!4
2 O.119545 A C.15C459
3 0,145616 t 0.13C9CI

5 0.180649 6 0.158825
7 0.188610 1 0.,28015

BIAS CORR 0.7C4A32
VAR CCEFF 0.016667 0.02356C
EFFICIENCY q.30 9q.70

a 7 4 1 0.412669 3 0.201171
3 0.215499 5 0.183254
5 0. 1 e1839 6 0. 159370
7 0. 189q93 7 O.42S967

BIAS COPR 0.707445
VAR CCEFF 0.0167qC 0.023670
EFFICIENCY 98.55 99.24

7 3 1 0.459747 3 C.2C28C3
4 0. 3138C9 t 0.2763;6
7 0.226444 7 0.496646

BIAS CORR C.7C6550
VAR CCEFF 0.0171P2 0.023.995
EFFICIEKCY 96.30 98.31

8 7 2 1 O. 53370 4 O. 39C941 
5 0466292 1 0.562516

BIAS CORR 0.638q9
VAR CCEFF .01R601 0.,024530
EFFICIENCY 88.9c 9:.76

2 1.00CCO 1 0.822369
BIAS CORR 0.555716
VAR CCEFF 0.0268CO 0.02e421
EFFICIENCY 61.74 82.65

6 6 1 0.373122 1 C.042987
2 0.122C91 2 C.071674
3 CoIC2A52 3 0,Cq7426
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GAW/MbTH/6e-I.

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCO L-CRCER STATISTICS
(S#PPLE SIZES 2 TO 10

SHAPE PARAMETER a 2.50

N M I I LOCATION I SCALE

4 O.C93861 4 0.1235e3
5 O.Op8R21 5 0.15C776
0 0.219253 e 0.601613

BIAS CCRR 0.673J56
VAR CCEFF 0.CI70C6 0.G27492
EFFICIENCY l0O.on l0.CO
EFF(P/N) 95,47 74.65

8 6 5 1 0.374280 0.1CCC42
2 0.122448 3 0.097423
3 O.lC3059 0.123616
4 0.140?30 0.15C9C2
6 0.259482 e 0.6C2231

BIAS CORR 0.671851
VAR CCEFF 0.Cl7C6C 0.027521
EFFICIENCY 99.6A 9g.P'4

b 6 4 1 0.375767 2 0.143232
2 O.lF8S69 4 C.174167
4 0.195213 5 0.151126
6 0.260450 6 0.603579

BIAS CCRR 0o672222
VAR CCEFF 0.017133 o.0275e6
EFFICIENCY 99.26 Q9.66

8 6 3 1 0.426609 i 0.2342CC
3 0.268639 5 0.212148
6 0.304752 f 0.604583

BIAS CORR 0.672(%87
VAR CCEFF 0.017366 0.027736
EFFICIENCY 97.93 99.12

8 6 2 1 0.5337C93 0.343271
5 0.466292 e 0.68272q

BIAS CORR 0.618958

VAR CCEFF 0.018601 0.02e11C
EFFICIENCY 91.43 97.80

8 6 1 2 1.OCCO f 0,944C9,.
BIAS CORR 0.555716
VAR CCEFF 0.026ACC 0.C3C270
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GAW/MATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS 
CF A

WEIBULL PCPLLATICN FROM L-ORCER 
STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.50

M L I LOCATIfN I SCALE

EFFICIENCY 63.45 90.82

8 5 5 1 0.387222 1 0.051523

2 0.126446 2 0,085504

3 0.106444 3 0,116460

4 0.096627 4 0.146458

5 0.283260 0.79C833

BIAS CORR 0.634077

VAR CCEFF 0.017653 0.0331'2

EFFICIENCY 100.00 1O0.CO

EFF(M/N) qj.97 61.90

b4 1 0.388483 2 0.119530

2 0.126764 3 0.116480

3 0.153777 4 0,146SeS

5 O.3 3oq7b 5 0.7ql772

BIAS CORR 0.633495

VAR CLEFF 0.017713 0.033194

EFFICIENCY 99,66 99.87

u 3 1 0.43d615 2 0.171244

3 0.227977 4 0.201990

5 0.333408 5 0.791751

BIAS CORR 0.615713

VAR CCEFF 0.017856 c.033261

EFFICIENCY 98.86 99.5q

5 2 1 0.5337C8 3 0.27S716

5 0.466292 5 0.869qq6

BIAS CORR 0.638958

VAR CcFF 0.018601 0.0335CC

EFF."IEKCY 94.91 98q96

a 5 2 1.000000 5 1,07729C

BIAS CORR 0.555716

VAR CCEFF 0,026A00 0.C34630

EFFICIENCY 65.87 95.18

a 4 4 1 0.407187 1 C0C64025

2 0.132610 2 0.106220

3 0.111063 i 0.143535
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GAW/MATH/6e- I_

TABLE I

COEFFICIENIS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIPULL PCPLLATICN FROM L-ORCER STATISTICS
ISAMPLE SIZFUS 2 TC 101

SHAPE PARAMETER a 2.50

N M L I LOCATION I SCALE

4 0.349140 4 1.011442
BIAS CCRR 0.58q548
VAR CCFFF 0. C18c75 0.041754
EFFICIENCY 100.00 1OC.CO

EFFPM/N) 97.40 49.15

8 4 3 1 0.408922 2 0.148544
2 0.1P2369 2 0.1436CC
4 0.4C87C9 4 I.C1287q

BIAS CCpR 0.589615
VAR CC6FF 0.018660 O.C41819

EFFICIENCY 99.55 99.e4

8 4 2 1 G.509140 2 0.212425
4 0. 490R60 4 1.091177

BIAS CCRR 0.593371
VAR CCEFF O.C 19062 C.C41160
EFFICIENCY q7.4 99.51

6 4 1 2 1.CCooc 1.23723C
BIAS CORR 0.555716
VAR CCEFF 0.0269C0 C.0427t3
EFFICIENCY 69.31 97.64

8 3 3 1 0.437033 1 C.084471
2 0.141365 2 0. 139243
1 0.421602 3 1.29375C

BIAS COR 0.517171
VAA CCEFF O.Olqq61 G.05t3f8
EFFI[C IENCY lOC .00 lOC.CO
EFF ( IN ) 81.33 36.41l

3 0. 4931384 2 0.19!171
3 0.5C6616 1.2959q3

BIAS CORR 0.539050
VAk CCFFF 0.020140 0.0564PI
EFFICiFKCY 99,11 99.80

8 3 1 2 1.OOcoCO 3 1.4536t6
BIAS CCRR 0.555716
VAR CCEFF 0.0268CC C.05L930
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GAW/MATH/6e-i

TABLE I

COEFFICIENTS FnFR ES'IMATI
O N CF

LOCATION ANC SCALE PAkAMETERS CF A

WEIBULL PCPLLAT|CN FROM 
L-ORCER STATISTICS

(SAMPLE SIZES 2 '0 101

SHAPE PARAMETER a 2.50

N M L LOCATION I SCALE

EFFICIENCY 74.4
,  99 .

8 2 2 £ 0.486594 1 0.1234q4

2 0.5134C6 2 1.1li6

BIAS CCPA 0.473232

VAA CCEFF 0.022292 0o.0854C

EFFICIENCY 100.00 1.1CO

EFF(1/N; 72.83 23.11

2 1 2 .0oCc00o 2 I.19S4e1

BIAS CCRR 0.5955716

VAR CCEFF OC.268CC 
q,0q.7T2

EFFICIFNCY 83.1A 
q9.72

8 1 1 1 .O0OCOCO I 2.58S3C5

BIAS CORP 0.3862C4

VAR CCEFF O.02711,

EFFICIENCY 100.00 
lo0,co

EFF(P/N) 59.45 11.21

9 9 9 1 0.342195 1 0.0267S5

2 O.1C893 2 C.044316

3 O.C90ogic C.C6CI9

, 0.082144 4 G.C75673

5 1,0077495 Ir. C.C919 C
6 0.07460 f 0.Icq962

7 0.073646 7 O.131-S4

8 O.073569 E 0.15q97C

9 0.01634q q 0.22e220

BIAS CORR 0.731762 C.C18195

VAR CCEFF 0.014342 loC.Cg

EFF(P/NI 100.00 IOC.CO

9 9 d I 0.302q6 2 0.062145

2 ^%,109116 ? O.O6CO4

3 O.CqO889 4 G.C75q3

4 O.1215C5 O.cqlgBs

6 0.111600 
o.11C023

7 0.073694 7 0.131417

8 0.073728 e 0.16C059
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GAW/MATH/6e-I.

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN F-ROM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER - 2.50

N M L I LOCATION I SCALE

9 0.C76493 9 0.221347

BIAS CORR 0.731318

VAR CCEFF 0.014373 C.CL8ZC5

EFFICIENCY 99.78 99.4

9 9 7 1 0.3438C0 2 0.088245

2 0.1092qq 4 0.10745

3 0.13C277 o.oqlq89

5 0.159178 6 0.1IClS?

7 0.1067e8 1 C.1314qe

8 0.073778 E 0,16CZ52
9% 0.076680 9 0.2286C3

BIAS CORR 0.710784
VAR CCEFF 0.014410 0.C0e226

EFfICIENCY 99.51 99.e3

9 9 6 1 0.344997 o.oseie2
2 0.149 4 6 6  4 0.1545'3
4 0.170466 f 0.153887

6 0.155152 I 0.1316E3
0.10264F C.16C637

9 0.C76877 s 0.22q131

BIAS CORR 0.7300C2
VAR CCEFF 0.014465 0.01e27C

EFFICIENCY 99.15 99.59

9 9 5 1 0.387965 0.144246

3 O. 53 IC.'
5 0.160919 I 0.18C757

7 0.1'70C5 F O.lblICO
9 0.09828? s 0.23C075

BIAS CCRR 0.728389
VAR CCEFF 0.014579 "W.01E347

EFFICIENCY 98.38 q9.17

9 9 4 1 0.394034 4 0.Z1C623

3 0.237453 6 0.233C58
6 0.250q48 E 0.214124

9 C.117565 s 0.2322C5

SIAS CORp 0.719429
VAR CCEFF 0.014912 0.018530
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GAW/MATH/68-1

TABLE I

COEFFICIENTS FnR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
ISAMPLE SIZES 2 Tr 1OI

SHAPE PARAMETER - 2.50

K M I LOCATION I SCALE

EFFICIENCY 96.81 98.19

9 1 0.4399C2 0.272248
4 0.33268C 7 0.33E4ql
8 0.227418 s C.283677

blAS CORR 0.6;;4C6

VAR CCEFF 0.015255 0.01895C
EFFICIENCY 94.0? 96.C2

9 2 1 0.540110 k 0.5114C
6 O.459R90 C.337256

BIAS CCRR 0.648329

VAR CCEFF 0.016554 0.02CCE9
EFFICIENCY 86.64 90.57

9 9 1 3 1.OCCOCC 0.80C36C
BIAS CCRP 0.651354
VAO CCEFF 0.024C94 C.C25550
EFFICIENCY 59.53 71.21

9 a 1 0.347715 1 0.03CCql
2 0.11007g 2 C.04q8e1
3 0.092211 3 0.0674e9
4 0.083444 4 0.085131
5 0.078578 0.1C30C4
6 0.075P78 f 0.1232CC
7 0.074362 1 0.146356
8 0.137132 0.38676

BIAS CORR 0.7055C1
VAR CCEFF 0,014574 0.02C4ql

EFFICIENCY 1OC.O0 lOC.CO
EFF(P/N) 98.41 88.e0

8 7 1 0,348456 2 0.C6S915
2 0.110929 3 0.067464
3 0.092295 4 0.085159
4 0.123159 6 0.10304C
6 0.113135 e 0.123277

7 0.074412 7 C.146437
8 0.137414 8 0.387026

BIAS CORR 0.7050C0
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GAW/MATH/60-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS OF A

WEIfiULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER w 2.50

N M L I LOCATInN I SCALE

VAR CCEFF O.C14606 O.02C5C4
EFFICIENCY 9q.78 99,54

9 1 0.349367 2 0.095231
2 O.11105A 4 0.121272
3 0.132313 0.103058
5 0,161678 0.12?484
7 0.107960 1 0.14ES47
8 0.137623 P 0.387530

BIAS CORR 0.704394
VAR CCEFF 0.014644 0.02C530
EFFICIENCY % 99.52 99.el

9 8 5 1 0.350592 2 0.09q413
2 0.151852 A C.17?649
4 0.173495 6 0.172484
6 0.157124 1 0.146793
8 0.166938 0 0.380550

BIAS CCRR 0.7C3542
VAR CCEFF 0.0147C0 O.C2C506

EFFICIENCY 9q.14 99.54

8 4 1 0.395213 - 0.162288
3 0.2383C7 0.213280
6 O.197927 I 0.2019C2

8 0.168553 e 0.39C129
BIAS CCRR 0.704AI2
VAR CCEFF O.014855 0.02C683

EFFICIENCY 98.11 999C7

S3 1 0,439qC2 4 0.237095
4 0.312680 6 0.2611E9
8 0.227418 E 0.4517C9

BIAS CORR 0.699406
VAR CCEFF 0.015255 C.02C912
EFFICIENCY 95.54 97.q8

9 5 2 1 0.540110 5 0.414515
6 0.459890 E 0.5126?6

BIAS CCRR 0.6483?9
VAR CCEFF 0.016551. 0.0215C9
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GAW/M6TH/68-1

TABLE I

COEFFICIEN
T S FOR ESTIMATION 'F

LOCATICK ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS

(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER a 2.50

M L I LOCATION I SCALE

EFFICIENCY 88.04 95.27

8 1 3 1.0000CC E 0.8OC3eC

SIAS CORR 0.651354

VAR CLLFF 0.024094 0.02555C

EFFICIENCY 60.4q 80.20

7 7 1 0.355680 1 0.0344.C7

2 0.113118 2 0.056113

3 0.094150 ? 0.C77376

4 0.C85013 4 0.096417
5 O.O0257 5 0.117593

6 0.0770313 C.13;267

7 0.1q4549 7 0.54185C

BIAS CORR 0.675639

VAR CCEFF 0.014908 0.023472

EFFICIENCY 100.00 • 0.Co

EFF(M/N) 96.20 77.52

7 6 1 0.356453 2 0.07S728

2 0.113378 ? 0.077355

3 O.Cq4440 4 0.096457

4 0.125786 5 0.117644

6 0.115089 f 0.139366

7 0.194853 1 0.54223

BIAS CORP 0.675063

VAR CCEFF 0.014q42 C.023489

EFFICIFNCY 99.77 9q,93

7 5 1 0,357189 2 0.113363

2 0.11351- 4 0.13789C

3 0.135215 5 0.117607

5 0.164781 f 0.13S627

7 0.229lC0 1 0.54294C

B"AS CORR 0.6744C6

VAR CCEFF 0.014981 0,023524

EFFICIEKCY q9.51 99.78

9 7 4 1 0.4C13C 2 C. 113613

3 0.202362 A 0.Iq7774

5 0.165745 f C.l956'3
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GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCtiR STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 2.50

N M L I LOCATInN I SCALE

7 0.230586 7 0.544413
BIAS CORR 0.676813
VAR CCEFF C.C15082 0.023596
EFFICIENCY 98.85 99.47

9 3 1 0.443014 0,185379
4 0.2R8899 5 0.242633
7 0.268587 1 0.608599

BIAS CCRR 0.677874
VAR CCcFF 0.C15358 0.023719

EFFICIENCY 97.07 98.q6

9 7 2 1 0.54011C 4 C0343639
6 0.459890 7 C.671973

BIAS CCRR 0.648329
VAR CCEFF 0.C16554 C,0241C8
EFFICIENCY 90.06 97.36

9 7 1 3 1.00000O 7 0.909q5c
BIAS CORR 0.651354
VAR CCFFF 0.024094 0.026, 14
EFFICIENCY 61.84 88.86

9 6 6 1 0.36644R 1 0.04C029
2 0.116564 2 0.0665C1
3 0,096774 3 0.089149
4 0.087576 4 C,1127e5
5 0.081953 0.135288
6 0.250685 f 0.705063

BIAS CORR 0.642293
VAN CCEFF 0.015363 0.027479

EFFICIENCY 100.00 oo.C0
EFF(P/N) 93.35 66.21

6 5 1 0.367255 2 0.C93171
2 0.116836 3 0,089134
3 0.096870 4 0.112945

4 0.129216 0.135361
6 0.289R23 f 0.705632

BIAS CCRR 0.641652
VAR CCEFF 0.015398 o.0275C2
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GAW/MATH/6e-I

TABLE I

COEFFICIENTS FOR eST1MATION CF~
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM' L-ORCER STATISTICS
ISAMPLE SIZES 2 10 10)

SHAPE PARAMFtfER - 2.50

N m L I LUCATInN I SCALE

EFFICIEN'CY (49*77 9q.S2

4 1 U,,368I474 2 0.I31qt6
2 0,159368 0.16C621
4 0,IplAC5 0153

6 01290752 f C.lCt7'v6

BIAS CflRR 0,642104A
VAR CCLrf 0.01551 00 C.!Z7 a8

EfFICIfKCr 99*47 99.1',

9 11 0.4 15522 2 0.,132 3 C2
3 0 .24.9724 A 0922;636

6 0,114755 t .773069
BIAS Cl;QH 0,6479I22
VAR C.CAfF olClISA21 0.C216'e

EFVICHiNCY 90.3E4 q9.'4

VAk L& t O.CM142 00027415
E~FII~9LY 9.0198.44

9 6 1 3 1.oo0coo1*21p

VAk4 CLEFF U.O?'.U'44
EFFICLKhCY 63.76 .6

2 Oo1?0966 2 0,07P950
3 01100551 11 0 6 u7 156
A 0109071? A 0013?1e)

0,107766 "1 0 5 ?1 c
tIA~S C.ORR Oo60'.9C?
VA'4 CLIFF 0.01511#11 0.033142

9 1 20~(7A 2 0C.11 c9 16
2 O.121cyl 3 0,107106

I 0,143620 Is 0133"5



GAW/MATlI/68- I

TABLE I

COEFFLCIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIDULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER a 2.50

N M L I LOCATION I SCALE

5 0.351210 5 0.888026
BIAS CORR 0.604626
VA4 CCFFF O.C 16023 0.033175
EFFICIENCY 99.74 99.90

5 3 1 C - 9120 2 C.15"76 S4,
3 0.215340 4 0.19C75C
5 0.355540 " C. 88q613

BIAS CCRR 0.6067C9
VAk CCEFF O.016118 0.033242
EFFICIENCY 99.01 99.70

5 2 1 0.514045 0.25f4C9
5 0,485955 5 0.96C4EC

BIAS CORR 0.619O4C
VAAr CCEFF 0.0167CC 0,037 395
EFFICIENCY 95.69 99.24

5 1 3 I.OCGktCC 1.153C55
BIAS CCRQ 0.651354
VAR CCEFF 0.024Cq4 0.034335
EFFICIEKCY 66.33 96.53

9 4 4 1 0.401427 1 0,059576
2 O, 12706C C.098292
3 0.105056 3 0.131771
4 0.3116457 4 1. L oiLC

BIAS CORR 0.5623!8
VAR CCEFF 0.016444 0.041747
EFFICIENCY lU3.00 IOC.CO
EF ( P/N I A .14 43 , !

4 3 1 0.402868 2 0.13eo?8
2 o.173231i ? 0.1317S9
4 0.423896 4 1.105328

BIAS CORR 0. 562'S72
VAN CCEFF 0.016qC9 C.0417q7
EFFICIENCY qq.62 99.Pq

9 4 2 1 0.4q9q66 2 0.195532
4 0.504034 1.17PZ1



GAW/MATM/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-CRCER STATISTICS

(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETeR z 2.50

N M L I LOCATInN SCALE

BIAS CORR 0.566326

VAR CCEFF 0.017227 0.0418S9

EFFICIENCY 97.78 99,64

3 I.CCoocc 1.3139t7
BIAS CCRR 0,651354

VAR CCEFF 0.024094 0.042494

EFFICIENCY 69.91 98.24

3 3 1 0.431525 1 0.07e5q2

2 0.135695 2 0.12e75C

3 0,41278C 2 1.38 3f65

BIAS CORR C.51258C
VAR CCEFF 0.018128 C.056362

EFFICIENCY 100.00 100.Co

EFF(P/N) 79.12 32.28

9 3 2 1 0.484649 2 0,181245

3 0.515351 ? 1.38e2?5

BIAS CORR 0.514235
VAR CC'FF 0,018272 0.05645C

EFFICIENCY 99.21 q9.84

9 3 1 3 1.0COOCo 1.53E264

BIAS CORR 0.651354

VAR CCEFF 0.024094 0.0567qC

EFFICIENCY 75.24 99.25

9 2 2 1 0.481175 1 0.114i86

2 0.518925 1 .812467

BIAS CORR 0.451422
VAR CCEFF 0.020269 0.086537

EFFICIENCY 100.00 1O0.CO

EFFIM/N) 70.76 21.C3

9 2 1 2 1.0000CO 2 1.892539

HIAS CCRR 0.528391

VAR CCEFF 0.024213 0.086725

EFFICIENCY 83.71 99.78

9 1 1 1 1.COooo 1 2.714215
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GAW/MATH/68-1

TABLE I

COEFFICIENTS DR ESTIMITION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATJCN FRCM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.50

m L I LOCATION I SCALE

BIAS CCRR 0.368431
VAR CCEFF 0.024855 0.1831C5
EFFICIENCY 100.00 1O0,Co
EFFIN/N) 57.70 9.94

Ic 1O IC 1 0.330377 1 CC22625
2 0.102710 2 0*0373C1
3 O.0847C9 3 0.C5C2q8
4 0.075939 4 0.0629C9
5 0.071135 5 0.07578C
6 0.068171 e 0.0B575

7 G.C66600 7 0.IC5029
8 0.065R25 8 0.123613

9 0.06q79 0.1486q3
10 0.C68555 I( 0.2CS311

BIAS CORR 0.726751
VAR CCEFF O.C12R37 0.016341
EFFICIENCY lOC.00 1OC.CO
EFF(M/N) 10C.00 1O0.CO

iC 10 9 1 0.330q27 2 G.C52475
2 O.IC2761 3 0.05C272
3 0.0M5025 4 0.062922

4 0.0758C4 5 0.075779
5 0.106652 f 0.089625
7 0.C98287 7 0.10SC51
8 0.065785 P 0.123667
9 0.066117 q C.1487!C

10 0.068643 iC 0.2C3S6
BIAS CURR 0.726256
VAR CCEFF 0.012858 0.CIE348
EFFICIF CY 99.84 99.96

10 10 8 1 0.331472 2 0.074014
2 0.1C3202 4 0.09C222
3 O.C84592 S C.C757C4
4 0.111540 f 0.039R46
6 0.13S1543 C.104148
e 0.094)b 0.123R5e
9 0.C66031 9 0.148831

10 0.068781 iC 0.2CQ562

357
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GAW/MATH/be-1

TABLE I

COEFFICIENTS FnR ESTIMATION CF

LOCATIOK ANC SCALE PARAMETERS CF A

WEIBULL PCPLLArICN FPOM L-ORCER STATISTICS
(SaMPLE SIZES 2 TC 101

SHAPE PARAMETER a 2.50

N N L I LOCATION I SCALE

BIAS CORR 0.725635

VAR CCEFF 0.012P82 C.016361

EFFICIENCY 99.69 99.e8

1C 10 7 1 0.332372 2 0.074079

2 0.103051 4 0.127644

3 0.120992 t 0.1269E8

5 0.145958 1 0.104843
7 0.137474 E 0.1242C5

9 0.C91436 s o.14e953

10 0.06R855 iC 0.209877

BIAS CORR 0.724580

VAR CCEFF 0.012914 C.01t3E5

EFFICIENCY 99.40 99.13

10 6 1 0.333769 3 0.12C5C5

2 0.14062 5 0.15429

4 0.158345 7 0.147340

6 0.140371 F C.1238C9

8 0.139659 C,14956e

10 0.C87493 IC 0.21C353

BIAS CORR 0.721856

VAR CCEFF 0.012974 C.016426

EFFICIENCY 98.94 99.4%

IC 10 5 1 0.374319 0.154166

3 0.183482 f 0.2191C9

5 0.185237 F 0.17C44C

8 0.168759 s 0.15C092

10 0.088203 IC 0.2115C0

BIAS CCRR 0.721g95

VAR CCEFF 0.013084 0.016516

EFFICIENCY 98.11 cB.g4

to 10 4 1 0.380571 4 0.21S8H4

3 0.221172 7 0.26C254

6 0.223248 9 0.19q339

9 0.17500A IC 0.213359

BIAS CORR 0.699864

VAN CCEFF 0. JA5 O.C16h72

EFFICIENCY r6.48 98.Cl
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESdIMATION CF

LOCATION ANC SCALE 'ARAMETERS OF A
WEIBULL PCPLLATICN FROl L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMElER - 2.50

N M L I LOCATION I SCALE

10 10 3 1 0.424731 0.295519
4 0.305497 e 0.319119
B 0.269772 ic C.26C881

BIAS CORR 0.676574
VAR CCEFF O.C13746 0.017062

EFFICIENCY 93.3q 95.77

iC 10 2 1 0.519146 1 0.52C7e4
6 0.490854 IC 0.311934

BIAS CORR 0.623657
VAR CCEFF 0.014962 0.0o1e,6
EFFICIENCY 85.80 8g.eO

10 10 1 3 l.CCOOCO 9 0.782238
BIAS CORR 0.62C866
VAR CCEFF 0.021855 0.023316
EFFICIENCY 58.74 70.C9

IC 9 9 1 0.334977 1 0.025141
2 0.104L117 2 0.041394
3 0.0859C6 0.0559eC
4 0.C76878 4 0.0655C
5 0.072170 5 0.0844Cq
6 0.068923 f o.09e93b
7 0.067389 7 0.116318
8 0.066333 8 0.1360eC
9 0.123307 q 0.3542C4

BIAS CORR 0.703452
VAR CCEFF .0C13016 0.01e17C
EFFICIENCY 100.00 1(0.CO
EFF(P'/N) Q.63 89.q3

IG 9 8 1 0.335539 2 0.058258

2 0.1-'4170 3 0.055954
3 0.08(226 4 0.06956e

4 0.076743 c 0.004,1
5 0.108081 6 O.Ogege,6
7 0 G99427 1 C.1163'dC
8 0.066294 P. C.136146
9 o.1 9~ '.5435

g 35g
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GAW/MATH/6e" 1

TABLE I

C0 EFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRQ'. L-c-RCER STATISTICS
(SAMPLE SIZE% 2 TO 101

SIAPE PARAMETER a 2.50

N M L I LOCATION I SCALE

8IS CCRR 0.7C2922
VAR CCEFF 0.013037 0.01l1T8

EFFICIENCY 9q.84 S9.95

iC 9 7 1 0.336101 2 0.082238

2 0.104620 4 0.09962

3 0.085791 0.0843?7

4 0.113CC2 6 0.095249

6 0.14124C 0 C.116244

8 0.09568q 8 0.13e369

9 0.123557 s 0.354631

61AS C'LRR 0,702243
VAR C'LEFF .0I1C62 0.08754
EFFICIENCY 99.6 ;  99.7

1c 9 6 1 0.337012 O.C82324

2 0.1C4470 4 .141674

3 0.1?25C1 0 O.14C649

5 0.147878 *1 0.11 14

7 0.1"R923 0.13777
q 0.!49217 S 0.35 l12

BIAS CORR 0.7C1161
VAR CCEFF 0.013C95 0.71P22
EFFICIENCY 99.40 99.70

05 * O.376788 3 0.133851

3 0.184810 0.171848
5 0.148622 1 0.16314C

7 0.139720 8 C.136167
q 0.150060 5 C.356 3C7

BIAS CORR 0.7C3609
VAH CCEFF 0.013171 0.01F274

EFFICIENCY 98,. 99.43

10 4 1 0.380571 3 0.1713q3

3 0.221172 6 0.242946

6 0.22324A E 0,188147

9 0.1750C0 O.35el45
131AS C OR O06q 9984 0 0 e e

VAR CCFFF 0.013305 .O1e3e5

EFFICIENCY 97.8? 98.83

360



GAW/MATH/#'6e- r

TABLE I

COEFFICIENTS FnR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPtLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.50

N M L I LOCATION I SCALE

10 3 1 0.424731 4 0.24444e
4 0.3C5497 I 0.28E311

8 0.269772 q C.414498
BIAS CORR 0.676574

VAR CCEFF 0.013746 0.0le511

EFFICIENCY 94.69 97.e

10 9 2 1 0.519146 6 0.431915
6 0.480854 i C.4728E5

BIAS CCRR 0.623657
VAR CCEFF 0.014962 C.0192C7

EFFICIENCY 86.99 94.60

Ic 9 1 3 i.COOOCl s 0.782239

BIAS CORR 0.620A66
VAR CCEFF 0.021855 0.C23316

EFFICIENCY 59.56 77.ql

IC 8 8 1 0.341457 1 0.C20247

2 O.IC618C 2 0.046778

3 0.087291 3 0.062185

4 0.078633 4 O.C754C0

5 0.072974 £ 0.093223

6 0.070145 6 0.111759

7 0.06145 1 G.129328
a 0.174914 e 0.494053

SIAS CORR 0,677145

VAR CCEFF 0.013769 0.02C476

EFFICIENCV 100.00 1O0.CO
EFF(M/N) 96.75 79.E0

1G B ? 1 0.342041 2 0.065729

2 0.106238 ? 0.06215q

3 C.C87621 4 C.07S426

4 0.078559 0.C93231

5 0.109628 6 C.111833

7 0.100847 1 0.12i36e

8 CA175065 G C. Q43C4

BIAS CCRR 0.676556
VAR CCEFF 0.013291 0.02C'e7

361



GAw/MATH/be- I

TABLE I

COEFFICIENIS FnR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROP' L-ORCER 
STATISTICS

(SAM.PLE SIZES 2 TO 10)

SHAPE PARAMETER - 2.50

M L I LOCATInN I SCALE

EFFICIEKC": 9q.81 
99.q5

80 6 1 0.342607 2 O.Cq2377

2 0,106693 4 0.132C2

3 0.087177 
0 Q.093154

4 0.115224 6 0.112126

6 0.143476 7 0.129263

8 0.2C482
3  e 0.494851

BIAS CC'R 0.67SP7C

VAR CCEFF 0.013"16 
O.020506

EFFICIENCY 99. 615 
99, 5

aO 1 0.343536 
0.0924e8

2 0.1444C9 A O.1593C

4 0.1628CI 6 0.1578eC

6 0.143464 
0 Q.12SI73

8l 0.205391 e 0.495844

BIAS CCPR 0.676SC2

VAR CCEFF 0,013354 0,2CA

EFFICIENCY 99.36

to a 4 1 0,3P5359 C.19C54
3 0.1B771 S 0,192562

5 0.190101 1 0.182350

8 0.23576q 
0,4967e2

"'S CORR 0.676275
VA,4 CCEFF 0.013471 0,02061¢

EFFICIENCY 98.5r

8 1. 0.424731 
0.1926C9

4 0.305497 6 0.272517

8 0.269712 
0.5564q4

BIAS CO R 0.616514 0.0C4

VAR CCEFF 0.013746 08.70

EFFICIENCY 96.53

1. 2 1 O.51ql46 0.36e459

6 0,4,8054 e 0.615944

BIAS CCR 0.623657 0.021132

VAR CCESF 0.014962 96.e9

EFF ICIEKCY R8.68
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GAW/MATH/6 R-I

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATICK ANC SC-LE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAPPLE SIZES 2 TO 10)

SHAPE PARAMETER 2.50

N M L I LOCATION I SCALE

i8 1 3 1.000000 e 0.6821CO
BIAS CCRR 0.620R66
VAR CCEFF 0.021855 0.023541

EFFICIENCY 60.71 86148

iC 1 7 1 0.350078 1 0.0323e1
2 0.1C8582 2 0.052722
3 0.089965 3 0.072739

4 0.079640 4 0.087695
5 O.C75327 s 0.10e428
6 0.011267 6 0.125360
7 0.225141 1 0.63e338

BIAS COPP 0.648048
VAR CCEFF O.C13603 0.023461
EFFICIENCY 100.00 100.Co
EFF(M/N) 94.37 69.e5

IC 7 6 1 0.350678 2 0.074452
2 0.108643 0.072715
3 O.Oq03Cl 4 C.08772q
4 O. C7SC5 0.108446

5 0.1124,64 e 0.125453
7 0.258410 7 0.63e6ei

BIAS COPR 0.647428
VAR CCEFF 0.013626 0.023475
EFFICIENCY 99.83 99.94

Ic 7 S 1 0.351376 2 0.105643
2 0.108778 4 0.1272e0
3 0,127557 S 0.108376

5 0.153370 6 0.12'-813
7 0.258919 1 0.63S225

BIAS CORR 0.647448
VAR CCEFF 0.013654 0.0235C2
EFFICIENCY 99.63 99.e3

10 7 4 1 0.392887 2 0.10oSC2
3 0.192481 4 0.18C942
5 0.1S4177 6 0.17q093

" 7 0.260455 1 0.64C3C5

3
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TABLE I

(OEFFICIENTS FOR ESTIMATION CF

LOrATION ANC SCALE PARAMETERS CF A

WEIBULL FCPLLATICN FROM L-ORCER STATISTICS

(SAMPLE SIZES 2 TO 10!

SHAPE PARAMET" a 2.50

h M L I LOCATION I SCALE

BIAS CORR O.e49602

VAR CCEFF O.C13737 0°0235 1

EFFICIENCY 9,0 3 9q.62

10 7 3 1 0.398320 3 0.171951

3 0.267014 a 0.21S323

7 0.334466 7 0.701016

BIAS CCRR 0.647014

VAR CCEFF 0.013941 0.023630

EFFICIENCY 97.5R 99.29

10 7 2 1 0.519146 4 0.311446

6 U.480854 7 0.761279

BIAS CURR 0.623657

VAR CCEFF 0.CIA962 0.0234C2

EFFICIENCY 90.92 9B.1

10 7 1 3 i. OCOooo 0.q82317

BIAS CORR 0.620866

VAR CCEFF 0.021855 0"0 454

EFFICIENCY 62.2g 92.17

10 6 6 1 0.361264 1 0.C374q7

2 0.112330 2 0.062491

3 0.091874 ? 0.0819!9

0.082882 4 0.1048ii

5 0.076619 5 0.123282

6 0.275030 4 0.794646

BIAS CUfR 0.61585

VAR CCEFF 0.014043 0.027411

EFFICIFNCY 100.00 l0C.Co

EFFIM/N) 91.41 59.4q

C 5 1 0.361866 2 0.087669

2 0.112579 ? 0.081937

3 0.0ql868 4 0.104881

4 0.120869 5 0.123112

6 0.312818 f 0.79517C

BIAS COP 0.615491

VAR CCEFF 0.014068 0.0274e9

EFFICIENCY 99.82 99.q3
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TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS OF A
WEIBULL PCPLLATI.N FROM] L-ORCER STATISTICS

(SbM.'LE $IZES 2 TO 10)

SHAPE PARAMETER a 2.50

N M L LOCATION I SCALE

1O 6 4 1 0.3629CI 2 0.122832
2 O.152346 4 0.149446
4 O.171029 0.123248
6 0.313723 . C.796218

8IAS CORR 0.615981
VAR CCLFF 0.014111 0.027523
EFFICIEiY V 99.52 99.81

U 6 3 1 0.4072@9 2 0.123046
3 0.2357a3 4 0.21CS51
6 0.356928 6 0.858112

BIAS CCPR 0.617066

VAk CCEFF 0.014244 0.027587
EFFICIENCY 98.59 9. !H

i8 6 2 1 0.519146 3 0.254761
6 0.480854 t 0.91q4C4

BIAS CCRR 0.623657
Vk$ CCEFF 0.C14962 0.027787
EFFICIFNCY 93.86 98.86

10 6 1 3 1.CCooco f 1.092152
IAS CORR O.62066
VAR CCEFF 0.021855 0.0288C8

EFFICIENCY 64,.6 95.36

I 5 5 1 0.376116 1 0,045148
2 0.116437 2 0.07344'4
3 O.C96009 2 ',.099865
4 O.OR5181 4 0.122569
5 0.326057 0.972511

BIAS CCRR 0.519916
VAR CCEFF 0.01462q 0.033136

EFFICIENCY 100.00 100.CO
EFF(P/N) 87.75 49.32

10 5 4 1 0.377119 2 0.10376C
2 O.116591 3 0.09SB53
3 0.135q4 4 0.122643
5 0.37014C 0.97.'221
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GAW/MATH/6e-I

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FRCP L-ORCER STATISTICS

ISAPPLE SIZES 2 TO 101

SHAPE PARj METER a 2., 0

N M L I LOCATinN I SCALE

BIAS CCRR 0.5797q5
VAR CCEFF 0.014661 0.033162

EFFICIENCY 9q.7R 99.92

t0 5 3 1 0.421797 2 0.146650
3 0.205617 4 0.1769q6
5 0.372587 5 0.9745C8

BIAS COAR 0.5Hl76

VAH CCFF 0.014757 0.033213
EFFICIEhNCY q9.14 99.77

10 5 2 1 0.499r86 3 0.2380C3
5 0.500414 I.C4C7C5

BIAS CCRR 0.586255
VAR CCEF C.C15?C2 0.033328
EFFICIENCY 96.23 99./?

ic 5 1 3 .OCCOOC 5 1.221152
BIAS CCRR 0.620A66
VAR CCEFF 0.021955 0.034030

EFFICIENCY 66.94 97.37

C 4 4 1 0.396R76 I 0.O55847
2 0.122693 2 0.091822
3 0.100330 0.12225C
4 C.3F01CC 4 1.L87527

BIAS CORR 0.5390q1

VAR CCEFF 0.015440 0.041742

EFFICIENCY 100.00 100.CC

EFF(P/N) 83.14 39.15

10 4 3 1 0.398117 2 0.12S351
2 0.1f-6167 3 0.122255
4 0.435715 4 1.18P581

BIAS COIRR 0.5,9185

VAR CCEFF 0.015491 C.C417E2
EFFICIENCY 99.67 99.90

I0 2 1 0.485912 0.18I'12C
4 0.51408R 4 1.25eA7i

BIAS CURR 0.543061
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GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.50

N M L I LOCATION I SCALE

VAR CCEFF 0.015753 C.041858

EFFICIENCY 98.01 99.72

iC 4 1 3 l.C0Co00 4 1.3841CO

BIAS CURR (s.620R66
VAR CCEFF 0.021855 0.042318

EFFICI.ECY 70.65 q8.64

ic 3 3 1 0.427156 1 0.073695

2 0.131207 2 0.12C132

3 0.441637 3 1.47C96C
BIAS CORP 0.491175
VAR CCEFF 0.016635 0.056358

EFFICIE.CY 100.00 100.Co
EFF(M/N) 77.17 28.99

IC 3 2 1 0.477Rl C.1697C2

3 0.522189 3 1.472546
BIAS CORR 0.492985
VAR CCEFF 0.016756 C.056429

EFFICIENCY 9q,2R 99.87

Ic 3 1 3 1.0O000nO 3 1.61C652
BIAS ( ,RR 0.620R66
VAR CCEFF 0.C21855 0.0566S5

EFFICIENCY 76.1? 99.41

10 2 2 1 0.476861 1 0.10"629

2 0.523139 2 I.903S91

BIAS CORR 0.432767
VAR CCEFF 0.018617 C.086534

EFFICIENCY 1OC.00 100,CO
EFF(/N 6 A.q5 18.eH

10 2 1 2 1.0000CO 2 1.q79133

BIAS CORR 0.505272
VAR CCEFF 0.022131 0.0866F5
EFFICIENCY 84.12 99.83

10 1 1 1 1.000000 1 2.831048
BIAS C6RR 0.353226
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GAwMATH/6e-l

TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATIOK ANC SCALE PARAMETERS 
CF A

,oEIBULL PCPLLATICN FROM L-ORCER 
STAISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 2.50

N M L I LOCATION SCALE

VAR CCEFF 0.022846 0. 831Cs

EFFIC!EKCY 100.00 100.o0

EFFUPIN) 56.19
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GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-OROER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER a 3.00

N M L I LOCATION I SCALE

2 2 2 1 0.567274 1 0.277114
2 0.432726 2 0.74f0C1

BIAS CORR 0.868193
VAR CCEFF 0.052127 0.061665
EFFICIENCY 100.00 100.CO
EFF(M/N) 100.00 100.CO

2 2 1 1 1.0CO000 2 0.92e332
BIAS CCRR 0.708758
VAR CCEFF 0.066356 0.065872
EFFICIENCY 78.86 93.61

2 1 L 1 1.CCOOCO 1 1.41C913
BIAS CORR 0.707 R
VAR CCEFF 0.066356 0.132093
EFFICIENCY 100.00 100.Co
EFFIP/N) 78.R6 46.68

3 3 3 1 0.435261 1 0.137929
2 0.262898 2 0.283129
3 0.301942 0.565951

BIAS CCRR 0.856643
VAR CCEFF 0.034654 0.03q928
EFFICIFKCY 100.00 100.CO
EFFIM/N) 101.00 lO0.CO

3 3 z 1 0.5780C0 2 0.36e2C6
3 0.422000 0.574361

BIAS CCQR 0.852381
VAR CCEFF 0.036546 0.04C5q8
EFFICIENCY 94.82 98.35

3 3 1 2 1.OOCoCO U.853373
BIAS CORR 0.887q60
VAR CCEFF 0.049619 0.045868
EFFICIENCY 69.84 87.C5

3 2 2 1 0.488387 1 C.2037S9
2 0.511611 2 0.984072

BIAS CORR 0.756680
VAR CCEFF 0.03914q 0.061458
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GAW/MATH/6e-I

TABLE I

COEFFICIENIS FOR ESTIMATION CF
LOCATION ANU SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRC10 L-CRCER STATISTICS
ISAMPLE SIZ-S 2 TO 10)

SHAPE PARAMETER a 3.00

h M L I LOCATION I SCALE

EFFICIENCY 1oc.00 100 CO
EFF(M/N) B.52 64.97

3 2 1 2 1000000 2 1.126117
BIAS CORR 0.887q60
VAR CCEFF 0,049619 0.062931
EFFICIENCf 78.90 91.66

3 1 1 l.OCOOCC I 1.615Cq8
BIAS CORR 0.619157
VAR CCEFF 0.050639 0.1320q3

EFFICIENCY 100.00 100.C0
EFF(P/N) 68.43 30.23

4 4 i 0.367562 1 0.0847C1
2 0.197345 2 C.1665
3 O.2C2675 3 0.258924
4 0.232418 4 0.45q6C5

BIAS CCRR 0.849116
VAR CCEFF 0.025851 0.029465
EFFICIENCY 100.00 100.CO

EFF( /N) 100.0 100.C0

4 4 3 1 1.455464 2 0.21SL45q

3 0.307020 3 0.26C093

4 0.237r,16 4 0.462443
BIAS CORR 0.852186
VAR CCEFF 0.026515 0.C29659
EFFICIENCY 97.49 99.35

4 4 2 1 0.491755 2 0.415925
3 0.508245 4 C.477939

BIAS CCRP 0.778228
VAR CCEFF 0.02t727 C.03C052
EFFICIENCY Bgl.';c 95.81

4 4 1 2 1.OCCCOo 4 0.81C730
BIAS CORR 0.7890C4
VAR CEEFF 0.038687 0.036235
EFFICIENCY 66.82 81.?2
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GAW/MTHI/68-1

TABLE I

CUEFFICIENIS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETEPS CF A

WEIBULL PCPLLATICN FAC L-ORCER STAI1STICS
(SAPPLE SIZES 2 TO 10)

SHAPE PARAMETER x 3.00

N M L I LOCATION I SCALE

4 3 3 1 0.396881 1 0.11252,
2 0.211127 2 0.216511
3 0.391991 3 0.776028

BIAS CORR 0.7767C4
VAR CCEFF 0,C27966 0.03q788
EFFICIENCY 100.00 lOC.CO
EFF(P/N) 92.44 74.C5

4 3 2 1 0.491755 2 0.289473
3 0.508245 3 0.781834

BIAS CCRR 0.778228
VAR CCEFF 0.C28727 0.04C131
EFFICIENCY 97.35 99.14

4 3 L 2 1.OCCCCO 3 1.013257
BIAS CORR 0.789CC4
VAR CCEFF 0.0386R7 0.042060
EFFICIENCY 72.29 94.EO

4 2 2 1 0.4518C I 0.165532
2 0.54802C 2 1.14q4C0

BIAS CORR 0.686644
VAR CCEFF 0.032063 0.0614CC
EFFICIENCY 100.00 l0,CO
EFF(V/N) A0.61 47.19

4 2 1 2 1.000000 2 1.267421
BIAS CORR 0.789004
VAR CCEFF 0.038687 0.062145
EFFICIENCY 82.8F 98.e0

4 1 1 1.0000CC 1 1.777646
BIAS CORR 0.562542
VAR CCEFF 04041801 C.132093
EFFICIENCY 100.00 tOO.CO
EFF(P/N) 61.84 22.31

5 5 5 1 0.325365 1 0.C58194

2 0.161079 2 0.10992C
3 0.158567 3 0.164838
4 0.165649 4 0.234078
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANO SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROO L-ORDER STATISTt.
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER a 3.00

N M L I LOCATInN I SCALE

5 0.189341 t 0.38a947
BIAS CORR 0,843712
VAR CCEFF 0.C20589 0.023329
EFFICIENCY 10C.O0 100.CO
EFF(M/N) 100.00 lOC.CO

5 5 4 1 0.329397 2 0.148537
2 0.2393C5 3 0.165C85
4 0.239854 4 0.2347C9
5 0.191443 t 0.39C162

BIAS C(RR 0.8427C8
VAR CCEFr 0.020A69 0.0234C5
EFFICIENCY 98.66 99.68

5 5 3 1 C.397789 2 0.2293C8
3 0.351733 4 0.312616
5 0.250478 5 0.394721

BIAS COR 0.839843
VAN CCEFF 0.021322 0.0237C8

EFFICIENCY 96.56 98.40

5 5 2 1 0.49641C 2 0.423925
4 0.503590 0.488176

BIAS CORR 0.789863
VAR CCEFF 0.023221 0.0245S5

EFFICIENCY 88.67 94.85

5 5 1 3 1.0CC0000 C.782230
BIAS CORR 0.886752
VAR CCEFF 0.032204 0.03C511
EFFICIENCY 63.93 76.41

5 4 4 1 0.344149 1 0.072678
2 0.169821 2 0.136738
3 0.166141 3 0.2C3387
4 0.319890 4 0.647927

BIAS CORR 0.787035
VAR CCEFF 0.021791 0.029372
EFFICIENCY 100.00 100.C0
EFF(P/N) 94.48 79.43
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TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANO SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORDER STATISTICS
4SAPPLE SIZES 2 TO 10)

SHAPE PARAM;ETER a 3.00

N M L I LOCATInN I SCALE

5 4 3 1 0.348595 2 0.1851C9

2 0.251920 3 0.203847

4 0.3q9477 4 0.65C331

BIAS CORR 0.785323
VAR CCEFF 0.022101 0.0294qC

EFFICIENCY 98.61 99.60

5 4 2 1 0.4q6410 2 0.285649

4 0.503590 4 0.752816

BIAS CORR 0.78963

VAR CCEFF 0.023221 0.029454

EFFICIENCY 93.85 98.C6

5 4 1 3 1.OOCCCC 4 0.949044

BIAS CORR 0.886752
VAR CCEFF 0.032704 0.032119

EFFICIENCY 67.67 91.45

5 3 3 1 0.375602 1 C.0963C2

2 0.183575 2 0.17958E

3 0.440A23 3 0.9244Ci

BIAS CORR 0.7lq925
VAR CCEFF 0.023836 0.039741

EFFICIENCY 100.00 100.Co

EFF IP/N) 86.38 53.70

5 3 2 1 0.451060 2 0.243964

3 0.54894C 3 0.q:,5t8

BIAS CORR 0.722325

VAR CCEFF 0.024266 0. 1139949

EFFICIENCY 98.23 99048

5 3 1 3 1.0000CO 1.127711

BIAS CORR 0.886752
VAR CCEFF 0.032204 0,04Cq!5

EFFICIENCY 74.02 97.C4

5 2 2 1 0.430915 I 0.141356

2 0.569085 2 1.273541

BIAS CORR 0.636q57
VAR CCEFF 0.027511 0.061376
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GAW/NATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STAT1STICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETFR x 3.00

N M L I LOCATI[1N I SCALE

EFFICIENCY 100 00 100.CO

EFFU'/N) 74.83 38.C).

5 2 1 2 ".0OCCO 2 1.381523
BIAS CORP 0.723@39
VAR CCEFF 0.032393 0.061825
EFFICIENCY 84.94 q9.27

5 1 1 1 1.OCOOCO 1 1.914911
BIAS CORR 0.522218
VAR CCEFF 0.036023 0.1320q3
EFFICIENCY 100.00 IOC.CO

EFF(P'/N) 57.16 17.66

6 6 6 1 0.296045 1 0.042884
2 0.137q95 2 C.079549
3 0.131930 ? 0.116368
4 0.133664 4 0.158124
5 0.140412 C.212560
6 0.159q55 6 0.33e3g

BIAS CORR 0.839438
VAR CCEFF 0.017094 0.0].3Cl

EFFICIENCY 100.00 lO0.CO

EFF(P/N) 100.00 lo0.CO

6 6 5 1 0.298271 2 0.108625
2 0.198693 3 0.1164Cq
4 0.200592 4 0.158333

5 0.141289 t C.2129C8
6 0.161156 6 0.338946

BIAS CORR 0.839q20
VAR CCEFF 0.017236 0.C19337

EFFICIENCY gq.l 99.e2

6 6 4 1 0.352012 2 0.161524
3 0.284226 A C.217162

5 0.200915 " 0.213867

6 0.162848 f 0.34C764

BIAS CORP 0.841383
VAR CCEFF 0.017444 0.C19447

EFF'CIEKCY 97.99 99.25
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GAW/MATH/6E- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LUCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 3.00

N M L I LOCATION I SCALE

6 6 3 1 0.4109C1 3 0.283420
4 0.375435 0.285172
6 0.213664 6 0,34!04e

BIAS CCRR 0.840848
VAR CCEFF 0.019049 0.019711
EFFICIENCY 94.73 97.92

6 6 2 1 0.501368 4 0.457119
5 0.498632 6 0.42923C

BIAS CORR 0.796S59
VAR CCEFF O.Clg7T3 C.02C569
EFFICIENCY 86.36 93.84

6 6 1 3 1.OCOOCO 0.9CE317
BIAS CORR 0.819161
VAR CCEFF 0.027162 C.026313
EFFICIENCY 62.93 73.35

6 5 5 1 0.3C9251 I 0.05146C
2 0.143q37 2 0.095256
3 0.1373C9 ? 0.13e926
4 0.13838C 4 0.18745C
5 0.271124 G C.55q748

BIAS CORR 0.792990
VAR CCEFF 0.017862 O.C2326!
EFFICIENCY lOC.00 lOC.CO
EFF(P/N) 95.70 82.96

6 5 1 0.311671 2 0.13Cl;2
2 0.207175 ? 0.13q023
4 0.208095 4 0.187764
5 0.273059 0.56C914

BIAS CORR 0.793128
VAR CCEFF 0.018015 0.023316
EFFICIENCY q.15 99.78

6 5 3 1 0.367898 2 0.193572
3 0.29S821 4 o.25e2e3
5 0.336279 5 0.5642c1

BIAS CORR 0.7q4160
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TABLF I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-OROER STATISrICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER s 3.00

N I. I LOCATION I SCALE

VAR CCEFF 0.ClH241 0.C23473
EFFICIENCY 97.92 99.11

6 5 2 1 0.501368 3 0.33€3C4
5 0.498632 0.654411

BIAS CORR 0.796559
VAR CCEFF 0.019793 0.C23849
EFFICIENCY 9C.24 97.55

6 5 1 3 1.O000CO 0.90f3l.7
BIAS CORR 0.8191.1l
VAR CCEFF 0.027162 0.026313
EFFICIENCY 65.76 88.4?

6 4 4 1 0.329R37 1 0.064176
2 O.152944 2 0.1183P5
3 0,145018 0.17137e
4 0.372201 4 0.783813

BIAS CORR 0,7395CR
VAR CLEFF 0.019068 C.029337
EFFICIENCY 100.00 1O0.CO
EFFtMO/P4) 89.65 65.79

4 1 0.332549 2 0.162036
2 0.219A29 0 0.1715E4
4 C.447622 4 0.785755

BIAS COPR 0.739 .i
VAR CCEFF 0, 0l9?'11 0.029416

EFFICIENCY 99.11 99.73

6 4 2 1 0.4525E6 2 0.24C6C8
4 0.547414 4 ).87713.4

BIAS CORR 0.744833
VAR CC'FF 0.019q22 0.029655
EFFICl!KCY 95.71 98.92

6 4 1 3 l.0000oO 1.047841
bIAS CCRR 0.819161
VAR CCEFF 0.027162 0.03C8t4
EFFICIEfKCY 7C.20 95.C5
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TABLE I
J

COEFFICIENTS FOR ESTIMATION Cf
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-DRCEh STATISTICS
(SMPLE SIZES 2 10 10)

SHAPE PARAMETER v 3.00

N M L I LOCATION I SCALE

6 3 3 1 0.361961 1 0.084859
2 0.1663C7 2 0.1553eI
3 0,411730 3 1.041569

BIAS CORR 0.676754
VAR CCEFF 0.020970 0.03G719
EFFICIENCY 100.00 l0.CO
EFF(M/N) 81.52 46.59

6 3 1 0,420G'iC 2 0.213295
3 0.573110 ? 1.044698

BIAS CORR 0,679254
VAR CCEFF 0.021255 C.039858
EFFICIEKCY 98.66 99.65

3 1 3 1,000000 1.22C761
BIlAS CORR 0R19q6I
VAR CCFFF 0,027162 0.04C478
EFFICIFKCY 77.20 98.13

6 2 1 0.417162 1 C.12445
2 0.5q283 2 1.38e4,8

BIAS CORR 0.5991C6
VAI CCEFF 0,0241C0 0.0613t3
EFFICIENCY 100.00 100,CO
EFFiM/N) 70.30 31,45

6 2 1 2 1.O00OCO 1,4789CI
BIAS CORR 0.676178
VAR CCEFF 0028193 0,061663
EFFICIENCY 86.19 99.51

6 1 1 1 1,OCCOCO 1 2,034816
BIAS CORP 0.491426
VAR CCFF O.0O31CC 0.132093
EFFICIFKCY 10,l.00 lOCOCO
EFF /N 5.1,5 14.tI

7 7 7 1 0.274217 1 0.c31
2 O,.2lQT2 2 0.06C032
3 0.114021 ) 0.087478
4 0.11317q 4 0,11W9

'77



GAW/MATH/6e-.T

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL PCPLLArICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 3.00

N M L I LOCATION I SCALE

5 0.I15W; 0614q751
6 0.122038 f 0.194443
7 0.138601 1 0.30CL65

BIAS CUPR 0.835950
VAR CCEFF 0.014606 0.0164!6
EFFICIENCY 100.00 100.Co
EFF(M/N) IOC.00 lO0c.Co

7 7 6 1 0,27511 2 C.08354q
2 0,122451 3 0.0S74f4
3 0.170020 O.11C240
5 0.170160 0.1498e8
6 0.122498 f 0,194651

1 0.139?59 1 0.30C5C1
BIAS COOA 0.835551

VAR CCEFF 0.01481 0.016475
EFFICIENCY 99.47 99.e

7 ' 5 1 0.2773?2 2 0.12171
2 0.173264 4 0.L62278
4 0,17775 S o.15cMt
6 0.17155q 6 0.1q5174

7 0.140029 7 C.301 y
RIAS CORR 0.34055
VAk CCLFF 1 -14784 o.01k 5
EFFICIENCY q.9 99.59

7 7 4 1 0.324520 i 0920q660

3 0.24720 5 0.206366
5 0.25046q t 0.I962p1

0 .1192q1 I 0.3C33'sl
BIAS CORR 0012862
VAR CLEFF 0.014971 0,01t638
EFFICIENCY 97,51 98.91

7 7 3 1 ,).16887 4 0.372171
4 004.0166 t 0.262yq4
7 O,?IY44Y 0 .30e tl

OJAI CORR 0,628151

VAR CLLtF 0.015is 0.C16942



GAW/MATH/6P-I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCPI L-ORrER STBIISTICS
(SAMPLE SIZFS 2 TO 10)

SHAPE PARAMETER a 3.00

N M L I LOCATION I SCALE

7 7 2 1 0.455039 0.47q2C2
5 0.544961 7 0.386174

BIAS COPR 0.760135

VAR CCEFF 0.017128 0.017788
EFFICIENCY 85.27 92.51

7 3 1.0000CO 0.875240
BIAS CORR 0.768B57
VAk CCEFF 0.02378C 0.0225C1
EFFICIENCY 61,4? 73.14

7 6 6 1 0.284C91 I 0.03e6ei
2 0.1262e3 2 0.07C812
3 0.117qC6 3 0.101741
4 0.1168lq 4 0.134848
5 0.119136 0.1727C8
6 0.235746 f 0.494779

BIAS CCRR 0.796657
VAR 'CFFF 0.Ci5134 0.01S255

EFFICIENCY 100.00 lO0.CO
EFF(P/N) 96.51 85.47

7 5 1 0,2A5579 2 O.C97461

2 0.126802 ? 0.101749
3 0.175735 4 0.134967
5 0.1751C6 0,1729SO
6 0.216779 t 0.495415

BIAS CURR 0.796052
VAR CCEFF 0.015?17 0,0092ec
EFFICILKCY 99.46 99,Pl

7 6 4 1 0.?iA7448 2 0.141 19
2 0.179178 4 0.18612

4 0.245325 5 0.173322
6 0.2850 0,.4970))

BIAS CORR 0,095172

VAk CCIrr O.CI5391 0.01q'47
EFFICmIICy 40.704 99.1?

O.JqI .4~

gI



GAW/MATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPULATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER * 3.00

N M L I LOCATInN I SCALE

3 0.31q331 s 0.23e834
6 0.341RC1 f 0.50C636

BIAS CORR 0.794230
VAR CCEFF 0.015652 U.0195CC
EFFICIENCY 96.69 98.*74

7 6 2 1 0.455039 4 0.375723
5 0.544961 t O.5838C4

BIAS COlRR 0.760335
VAR COEFF 0.017128 C.C1lqq3

EFFICIENCY 88.16 96.70

7 6 1 3 1.000000 f 0.87524C
BIAS CORR 0.769R57
VAR CCEFF 0.02378C 0.0225C1

EFFICIENCY 63.6 5.57

7 5 1 0.2q8774 I O.0464C7
2 0,132529 2 0.0846t0
3 0.12352? ? 0.121532
4 0.121716 4 0.15qe34
5 0.323459 5 0.685421

BIAS COPRI 0,757225
VA94 CLEFF 0.01,QZ2 0.023238
EFFICIENCY 100.001 IoC.Co
Erf I tl/.N) Ql,73 70,e2

4 7 0.300192 2 0.11661)
O.133C97 ? 0.I215ts

A 0.III3FIC2 4 O.I6COI
0.3827C9 09686440

BIAS CORR 00,51,19
VAR CLEFF 0.016012 0.023275
EFFICIENCY 99.4 9.60

7 1 0. 50111 2 0.16Q9 el
0i ?I ROO.?24?47

5 063U6081
BIAS CONA 0.754442
VAR CCLFF 0.01b167 n.OZ)71
EFfiCIENCY 98.48 99.4)



GAW/MATH/68- I

TABLE I

COE-FICIENTS FOR ESTIMATION OF
LOCATICON ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORDER STA!ISTICS

(ShMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.00

N M L I LOCATION I SCALE

7 5 2 1 0.455039 3 0.292C92
5 0,544961 S 0.77124C

BIAS CORR 0.76033S
VAR CCEFF 0.017128 0.023588
EFFICIENCY 92.9 q8.52

7 5 1 3 1.COooCO 5 0.9946C5
BIAS CORR O.760R57
VAR CCEFF 0.023700 0.0249e4

EFFICIENCY 66,96 93.CI

7 4 4 1 0.320062 1 0,057779
2 0,141473 2 0.105229
3 0.1 31047 ? 0.149831
4 0.40741q 4 0.892064

BIAS CUPR 0.701650
VAR CCEFF 0.017073 0.02q319
EFFICIENCY 100.00 100.CO

EFf (MINI R5.5s 56.13

7 4 3 1 0.321982 2 0.145126
2 O.1995cq i 0.149926
4 0,478509 4 0.8911.44

BIAS cnRR 0.7ClRR3
VAR CCLFF 0.011 5 0.029376

EFFICIEKCY 99.35 99.81

7 4 2 1 0.426205 2 0@21C952
4 0, 73795 4 0,976243

BIAS CORR 0,707474
VAR CUFF 0,017660 0.02S,522

EF ICIENCY 96,68 99.31

4 1 3 1.O000CO 4 1.12E)71
IIAS CORR 0, 768nfl 7

VAk CLLFF 0,023780 0O3C3CC
EllICILNCY 11.00 96.?6

1 I O.)52455 1 0,076369
2 0,154431 2 0.1)8029

)11
I .



GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROlM L-ORCER STATISTICS

(ShMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 3.00

N m L I LOCATION I SCALE

3 0.493112 li3g52q

BIAS CCRR 0.642367

VAR CCEFF 0.088i?. O,0397C7

EFFICIENCY 100.00 lO0.CO
EFF(M/N) 77.5" 41.45

2 1 0.410759 , 0.19C87C
3 0.589241 3 1.141973

BIAS CORR 0.644789
VAR CCEFF 0.01q048 0.03S8C7

EFFICIENCY 9q.90 99.75

7 3 1 3 1.OOCOCO 3 1.30C612

BIAS CORR 0.768957

VAN CCEFF 0.0?3780 0.04C227

EFFICIENCY 79.22 98.71

7 2 2 1 0.4C7471 I 0,11Ie32

2 0.592527 2 1.483CC2
BIAS CORR 0.5689CI

VAR CCEFF O.C21887 0.061356

EFFICIENCY 100.00 lO0.CO
EFFIM/N) 66.73 26.e2

2 1 2 1.CCcCCO 1.5646e6

BIAS CURR 096391C6
VAR CCEFF 0.025149 0.061511

EFFICIENCY 87.03 q9.ES

I l.COOOO 2.1421e9

BIAS CORR 0.466R12
VAR CCEFF 0,028783 0.132C93

EFFICIENCY 100.00 lOo.CO
EFFI#O/N) "0.74 12.46

8 1 0. 257170 1 0.026543

2 0.110171 2 0.04P172

3 0.101151 3 O.06e641

4 O.c98F35 O.ORqq3
5 0,099'661 0.113 331

6 0.Zhc6 C. 141 3t5

380?



GAW/MATH/6e-l

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 3.00

N M L I LOCATInN I SCALE

7 0.108040 7 0.17q177

8 0.122365 8 0.27C2!7
BIAS CORA 0.833018
VAk COEFF 0.012745 0.014341
EFFICIENCY 100.00 100,CO
EFFIP/N) 100.00 100.CO

a 7 1 0.258073 2 0.066658
2 0.110451 3 0.06e6i6
3 0.148201 4 0.08S898
5 0.149279 5 0.113386
6 0.102810 f 0.141466
7 0.1C8412 7 0.1793C4
8 0.122773 8 0.27C460

BIAS CORR 0.833109
VAR CCEFF 0.012791 0.0143!2
EFFICIENCY 99.64 99.92

8 8 6 0.259139 2 C.095829
2 0. 154165 4 0. 126991
4 0.205497 0.113459
6 0.149193 6 0.141722
7 0. 1C8TC1 7 0.179572

S0.1233C6 E C.27C934
BIAS CORR 0.833348
VAR CCEFF 0. 0 12849 0.014377
EFFICIENCY 99,19 99.75

8 5 1 0.299560 3 0.1636C4
3 0.216271 0 0.15877!
5 0,208668 1 0.142031
7 0.151400 7 0.18CIC4
8 0.1241C1 8 0.271975

BIAS CORR 0.834433
VAR CCEFF 09012q49 0.014435
EFFICIENCY 98,42 99.35

a 4 1 0.304034 3 0.16474C
3 0.26830, 5 0.239583
6 0.269132 7 0.239211
8 0.158528 e 0.274025

383



GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 3.00

N M L I LOCATION I SCALE

BIAS CCRR 0.829466
VAR CCEFF 0.013149 C.014556
EFFICIENCY 96.92 98.52

8 3 1 0.351141 4 0.32764C
4 0.347310 1 0.292862
7 0.301549 e 0.?SCOIO

BIAS CCRR 0.800919
VAR CCEFF 0.013696 0.014892
EFFICIENCY 93.05 96.30

8 2 1 0.457888 5 0.489658
6 0.542112 e 0.396059

BIAS CORR 0.771574

VAR CCEFF 0.C15167 0.0157C9
EFFICIEKLY 84.03 91.29

8 1 4 1.000000 7 0.8513C0
BIAS COPR 0.834922
VAR CCEFF 0.020909 0.C198C2
EFFICIENCY 60.9) 72.42

7 7 1 0.264892 1 0.03C343
2 0.113423 2 0.054994
3 0.104128 3 0.078432
4 0.101554 4 0.102271
5 0.102328 5 0.128954
6 0.104847 6 0.159792
7 O.2C8R3C 7 0.444641

BIAS CORR 0.799004
VAR CCEFF 0.013128 0.016421

EFFICIENCY 100.00 100.Co
EFFtI/N) 97.08 87.33

a 7 6 1 0.265847 2 0.076134
2 0.113718 3 0.07e4C9
3 0.152487 4 0.102322
5 0.153125 5 0.125031
6 0.105064 t 0.159922
7 0.209559 7 0.44013

BIAS CORR 0.798982

384



GAW/MATH/6e-T

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATIOf ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.00

N N L I LOCATION I SCALE

VAR CCEFF 0.C13177 0.016436
EFFICIENCY 99.63 99.91

8 7 5 1 0.266977 2 0.109496
2 0.158743 4 0.144746
4 0.211263 5 0.129146
6 0.15270q 4 0.16C2!2
7 0.210307 1 0.445852

BIAS CORR 0.799075
VAR CCEFF 0.013239 0.016469

EFFICIENCY 99.16 99,71

7 4 1 0.308649 3 0.186882
3 0.222634 0.18C834
5 0.214086 6 0.16C6e5
7 0.254631 7 0.447853

BIAS CO R 0.799981
VAR CCEFF 0.013344 0.016544
EFFICIENCY 98.39 99.26

8 7 3 0.351141 C.18e3e7
4 0.347310 0.272535

7 0.301549 7 0.516946
BIAS CORR 0,80q79
VAR CCEFF 0.013696 0.016699
EFFICIENCY 95.85 98.34

8 7 2 1 0.457888 4 0.374705
6 0.54211 7 0.584971

BIAS CORR 0.771574
VAR CCEFF 0.015167 0.017136
EFFICIENCY 86.56 95.e3

8 7 1 4 1.000000 7 0.8513C0
BIAS CORR 0.834922
VAR CCEFF 0.0209C9 0.01S8C2

EFFICIENCY 62.79 82.93

8 6 6 1 0.275959 1 0.03!370

2 0.118114 2 0.C64235
3 0.108092 " 0.09C876

385
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GAW/MATM/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATICK ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 3.00

M L I LCJC ATION I SCALE

4 0.105527 4 Oi 9C80
5 0.105608 :. 148597
6 0.286698 6 0.611839

BIAS CCRR 0.761024
VAR CCEFF 0.013680 0.019234
EFFICIENCY 100.00 1o0.CO
EFFII/N) 93.16 74.56

6 5 1 0.276991 2 0.088890
2 0.118441 3 0.09C8f1
3 0.158364 4 O.. !6
5 0.158620 s 0,1487C5
6 0.287584 f 0.612433

BIAS CORR 0.760864
VAR CCEFF 0.013733 0.019254
EFFICIENCY 99.61 99.90

a 6 4 1 0.278199 2 0.12759C
2 0.165?C7 4 0.168369
4 0.219152 - C.14e8el
6 0.337442 6 C.6138C3

BIAS CORR 0.7eR26
VAR CCEFF 0.01379 O0.0129g
EFFICIENCY 99.14 99.E7

8 6 3 1 0.323825 3 0.217588
3 0.284784 s 0.209242
6 0.391191 e 0.6166;5

BIAS CCRR 007617C9
VAk CCEFF 0.014010 0.0194CI
EFFICIENCY 97.65 99.14

a 6 2 1 0.457R88 4 0.328870
6 0.542112 f C.693417

BIAS CCRR 0.771574
VAR CCEFF 0,015167 0.019656
EFFICIEKCY 90.20 97.86

6 6 1 4 1.0000CO t 099558P4
BIAS CURR 0.814q22
VAR CCEFF 0.0209Cg 0.021117

386



GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER w 3.00

N M L I LOCATION I SCALE

EFFICIENCY 65.43 91.CO

8 5 51 0.2913ll 1 0,042455
2 0.124301 2 0.076515

3 0.113828 3 a.108951
4 0.110225 4 0.14C821
5 0.360334 - 0786541

BIAS CORR 0.718639
VAR CCEFF 0.014446 0.023224
EFFICIENCY 100.00 100.CO
FFFIF/N) 88.22 61.75

8 5 4 1 0.292439 2 C.106129
2 C. 124663 C O. 1Ce54
3 0,,166364 C C.14C938
5 0.416535 5 0.787415

BIAS CORR 0.718335
VAR CCEFF 0.014504 0.023252
EFFICIENCY 99.60 9g.e8

8 5 3 1 0.337951 2 0.1526C2
3 0.242368 4 0.2CCO35
5 0.419681 0.78S339

BIAS CORR 07211C1
VAR CCEFF 0.014624 0.023317
EFFICIENCY 98.79 99.60

8 5 2 1 0.426913 3 0.259974
5 0.573087 0.6644C8

BIAS CORR 0.7279C7
VAR CCEFF 0.015296 C.023461
EFFICIENCY 94.45 98.99

8 5 1 4 1.00000C 1.066615
BIAS CORR 0.834q22
VAR CCEFF O.020qo9 0.024370
EFFICIENCY 69.09 95.30

8 4 4 1 0.312911 1 0.052755
2 0.133159 2 C.0952fe
3 0.121060 3 0.1340!7

387



GAW/MATH/68" I

TAB~LE I

COEFFICIENTS FOR ESTIMATION £ F
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROP' L-ORCER .TATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.00

K M I LOCATION I SCALE

4 0,432850 4 0.982923
11AS CORR 0.6"0499
VAR CCEFF 0.015535 0,0293C8
EFFICIFKCY IOC.00 OO.CO
EFF(P/N) 02.04 48.93

4 1 0.314411 2 0.1321C2
2 0.185365 ? 0.134096
4 0.500?22 4 0.984231

BIAS CORR 0.670929
VAR CCEFF 0.0 1S615 0.029311
EFFICIENCY 99.49 99.e5

8 4 2 1 o.408177 2 0.1894C9
4 0.ql,2'4 4 1.*05954

BIAS CCRR 0.676295
VAR CCEFF 0.019973 0.029449
EFFICIENCY 97.26 99.32

4 4 1.CCCCCO 4 1.197717
1BIAS CORR 0.934q2?
VAR CCEFF O.020qC9 0.02995
EFFICIENCY 74.30 97. 1

8 3 3 1 0.345442 1 0.0697C1
2 0.145754 2 0.1248!1
3 0.5C88C4 3 1.224372

BIAS COR,1 0.614039
VAI CCEFF 0.017180 0.03q6qg

EFFICIENCY 100.00 1O0.CO
EFF(MIN) 74.1R 36.12

a 3 2 1 0.99190 2 0.173593
3 0.bCOaO 3 1.226i41

BIAS CORR 0,616355
VAR CCEFF 0.C17343 0.03r774
EFFICIENCY 99.06 99,e|

d 3 1 3 i. OOCOCO 3 1371333
BIAS CURR 0.729?lq
VAR CCEFF 0.021312 0.04CO70
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GAW/MATH/6e-I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIONl ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 10 10)

SHAPE PARAMETER x 3.00

N M L I LOCATION I SCALE

EFUICIEKCY 80.61 99.C5

2 1 0.400276 1 0.101998
2 0,599724 i .567079

UIAS CORR 0.543992
VAk CCLFF 0.0199q6 0.061351
EFFICItNCY 100.00 tOO.CO
ErU'/Nl h3.74 23.37

2 1 2 1.O00CCo 2 1.641850
BIAS CCRR o.6C9069
VAR CCEFF Q.C:?819 C.06131
EFFICIENCY 87.6 ,  99,74

I 1.OCOOCO I 2.23q6q3
8IAS CURR O.464q0
VAk CCFFI 0.07?b3t 0.1120q3
EttICiKNCY 100.00 lOo.CO
E! I P/N) 48.40 10,e6

I .24 187 I 0.0Z1821

2 0.10CY6 2 o.C39319
1 0,C9)436 O.05.5593
4 0.066M9 4 0.072046

• ~ 6 O. 07c l 1 0.08960

6 0.089237 i 0,10S4e7
7 0.092154 1 0.13 35C
I 0.096995 f 0.1662C?
9 0.109,191 s 0.24tU42

IIIA" L.VAA , C 105 CI
VAm ClFF 0.0111C 0.0127¢C
FF1 IC, II CY 100.00 OO.CO
{f II P/N) 100.00 O0.CO

I O.74V1Ii4 2 C,0546C
0. 101lq9 ? 0.05 5E

3 0.C91476 4 0.07206
4 0.l131807 , 0.089676
6 0.l1936 0.10'552
7 O.C9218? 1 0.133556
8 00,lT?0) p 0.166794

3 / "r"
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TABLEC I
01 fFICI T I I ) [ I MAT-_C

LOCATION AN; ICALE PARAMETERm SA A

iiIULL pLr'LLATI(N FR' t-OINCI STAIISTIt!

I %APP LL $lIt l IJ 10 1

Ifflpt PA"AMETte s %tQO
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GAW/MATII/68-1

CuiFtICIthIS IFOR (SATIMATtON tF

LOCA~TIM. AN SCALE PARAPIITFOS CF A
billiULL PtIiLLATI(P4 9At t-flRCER STATISTICS

ISAP'PL: $1It$ 7 In 101

S1'AP( PAPAMtIIA 1, 1.00
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COff(ICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARIAMETERS GF A

WhULL PCPLLATICN FPCP I-ORnER STAIISTICS
ISAP'PLE WSIL 2 TO 10)

$14Ar'[ pAkAMETEP 3.00

N M L I LUC At1 I IDNAL t

9 1 0.11IAI 2 0 11i I~C
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GAW/MATH/6e- L

TABLE I

COFFFICILNIS FOR ESTIMATION CF
LOCATIOK ANC SCALE PARAMETERS CF A

W1IBULL PPI.LLATIC14 FROP I-ORDER STATISTICS
ISAMPLE SIZES 2 TO 101

SIPAPE PARAMLT4 a 3.00

h 14 I )(ATIn N S CAL E

I, 0.441701 0.8,T649
BIAS CUPP O,6907 11
VAN (M11 O.CI11I' 0,07i711
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIRULL PCPLLATICN FROM 1-ORCER STATISTICS
(SAMPLE SIZES 2 TO 101

ShiAPE PARAMETSR m 3.00

N M L I LOL AT IflN I SCALE

5jA5S C(;PR O.649 39
VAR CCEFi 0.014650 000294(.6
EFFICIINCY 97.6'o996

11IA'j COOP 0.7q1cQ
VAI' CELIF ~ 0089 O.029110
CfftICKY 76.09 q6.1O

44 1 1 1 0,1400%4. 0106411
2 0.1IM? 2 01114411
I 0.170119 I 1191

VAN CctUf O.600"45 .19

0, 1111?"

116 Look 61 1114.U1~
IlIAv L(Jt j (Iv$1

Ik 4 (I.L I 1.17

I.~ ~~t I Kj1?~ I tf LYQ~

VAI" (L I II VIC 1646 1 0 106 14

tff K1 hL 11600( 94 VVII



GAWi'MATH/6e- I

TABI. I

COEFFICIENTS FOR ES7IMATION OF

LOCATI0PK ANC SCALE PARAMETERS CF AI WEiBULL PCPLLATICN FACM 1-ORCEA STATISTICS
I SAMPLE SIZES 2 TO 10)

SHIAPE PARAMETER a 3.00

h M L I LOJCATION I SCALE

BIAS CCPP 0*493aco
VAR CEWi G.C14145 0-i32CS3
EFFICIINCY 100.00 Lno.CO
EFF11/N) 46.,47 90(2

10 10 10 1 0-211,114i I 0001e)17
2 00,43"1f0 0.012520
I 0C01"1I6 "1 0,04(114

4 (~.7~i9C A 0.071096

6 0004 11116 t 0.176SC2

(1 0.ofGf04l) 0.7?601

100.100NL V) Uo.09

10101U 10001 ua(oi

t2 I u .0*t1 1 l 0 a 0 16( U P 4

A UIt'~~lt t ulI~

7i Io v. Jul, i'
(- I, I, P4I f1&

VA"I LLMt j0O~I j01I

~~ ~ ~ 1(. Ii ut4vL

10 0 1 0 A



GAW/MATH/68- 1

TABLE I

CO FFICIENIS FoR ESTIMATION CF
LOCArIION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLA'ICN FRCM' 1-CRDER STATISTICS
(SAMPLL SIZE.S 2 Trl 10)

StiAPE PARAMETER m 3.00

N M L I LOCATION I SCALE

HIAS CORR O.N7834q
VAR CUF4F 0.010191 0.0J1419
EFFICIEKCY 99.I'9 99.8m

Ic 10 71 i1432 0,064935
2 '197 4 012C390
4 .16,75O C C.12 t 27 3

0 .1629959 7 0,10'.7C6
a O1?Q37p 0.127225

9 ~~ ~ 0 155~1Q C1ZC4
10 00icoocl c 0ft

VAR4 CClft 0.010771 01011/06t
LffIC1LNC1 99,74

I( 0 61 0.?(7671 2 60,c

I 0,14t'l1
1 0 I "147 0 .12 6 c 4

0. 1 ?0c 1 4 0. 156140

YAK4 LLLff 0.010('11)I C.C1 .L4

IL ~ ~ t Ii It 10-01~i

I L v 1 0? 1 1I

VAN C(I U.0eol 0.01?

(I 0IUI?64 7

7 V 7Is1%6 0

VAll cl I I O106L4s 0o o 16)

199 CILNY Q.10SriC

fI'
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GAW/MA TH/6e- i

TABLE I

COEFFICIENTS FOR ESTIMATIJN POF
LOCATIOK AND SCALE PARAMETERS CF A

WEI|ULL PCPLLATICN FRCM L-ORDER STATISTICS
(SAMPLE SIZES 2 1O 10)

SHAPE PARAMFTIP a 3.00

N M L I L,;CA T I(IN I SCALE

IC 10 3 1 0.33?14 30)211?1

y 011 7 f(1IC 0.2t,1746
BIAS COAR 0. I
VA( CCEFF 0.011034 O.0119C2
[FF ICItCV 91,91 95.t)

10 O d 1 0.4168 . 6
7 O 05'.'413? 1( 0. 3)f #cc

01AS C[R . ,
VAR CUffF O.01?71A C.0CI61.I
EFl ICIfNCY 0? ?I,q4

o, o 1 ,O 'or'To O. eIL c
VlAS CUtP0! I

VAN (ifft.rIWci0 cI
. L v O 11 7Q. I,

U. 0, m. 1 (o , L c|6 I I)

iI $ Cf# u. c0 " uf i!c 00.Oflh,,, 0o ,A
I~cr'.u're I L.o444
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GAW/MilTH/be- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION #NO SCALE PARAMETERS CF A

WEIRULL PCPLLATICN FROM 1-ORCER STATISTICS
ISA"PLE SIZES Z TO 10)

SHiAPL PAPAMCIER, - 3.00

N m L I LUC.ATION I SCALE

VAR CCtV1 0,010196 0.01269C
EfFFCI~LNCY 990099q6

9C 1 .U3 2 0.0720Ci

3 0.123174 0,0fl166

7 0. 165027 f

OsC.Mi4iCI 0 .1q21'6
44 I Ifts 0. 372236

VAR CC ff 0,C10414 0 127 C I

s I 0?b 6 2 0 .0 720PI

A 0.1171611 0.1316C4
4 011J ~7 011 ei~

6 o 11716J 0.Ii'.'13l

14 U. 1 11700 s317646

VA'e (LI#I1 0,010411 ~ 0,C12122
Lf I I I 'L' 94.'J47 9 .7 1

4 I O.Mi12b I O1lflQe4
1 Do IM~lli0. 16th)7

0.1f,ItA 4 Ue163956
7 0*171711 a 0,111691

OiAt' COJPPM," 4
VAw (LUIl Q.U0 1 ~ 0.0127 6

'4Q .7?1 974

00O,711? 1 0.156Ot6

0.A' C2ffNIU. ? 1 .2 d.t
VADo(P U.1 ? I 0, ~ OO?(j1I

M I A L ()P Us .0-011

VAIJ(c It01cIDC 0, 01 1



GAW/MATH/6e-I

TABLE I

COEFFICIENTS Fnlk ESTIMATION CF

LOCATION ANt SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FRCP L-ORCER STATISTICS

ISAMPLE SIIES ? TO 10

SHAPE PARAMETER a 3.00

N M L I LUCATtON I SCAL"

9 1 1 0.33q214 4 0.22q535
5 0.3 9Q5 7 0.289045
9 0.27t,?C s 0.434733

elks CORP 0.04024
VAR CCIFF O.C11034 O.0129e5

EFFICIENCY Q0.01 97,e4

to .' I 0.430066 1 0.4237 t
7 0.569q)? s 0.4Q5498

BIAS CCOR O.75596
VAR CCLLF O.C1?1J3 0.0133qg

EFFiCIrNCY 84.09 )4.f

1C 9 1 5 1.oCCOCO 0.81(243
BIAS CJRR 0.H44601
VAR CC4FF 0.016992 O.OC1622C
FFICILNCY 61.06 78.21

a a 1 0.244161 1 0.C??NS3
2 OC90937 2 0.04 1150
3 .010 TA81 3 OO t-451

4 U.0049C1 .05t
5 0.081946 s 0.06P547
6 0,063652 t O. 1 IC 7!2
7 0 .64155 7 0.129311
H 1 O2 3456C 0 .007IC3

(I1S CORAi 0071162
VAR CCLFF 0.10685 O.O141CL
EFFICIENCY 1OC.00 100.co
EFF(IP/N) 94*9F' 79,75

10 ? 7 I O.2445ql 2 0.057525
2 O.019750 0.C6426
3 0.CB %60 A 0.075989
4 0,1?47?1 9 C.080833
6 .1?"l f 0,11C9144
7 'J.ooq3759 7 0.1293 0
8 0.215?76 e

BIAS CCIIQ O.7721O7
VAR CcFr 0.CIOTC6 C.0143ce

40?
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GAW/MATH/6e- i

TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCAlICK ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FROP L-OROER STATISTICS

(SAMP.E SIZES ? TO 10

SI APF PARAMETER a 3.00

N M L I LOCATInN I SCALE

EFFICIENCY 99. RO 9955

iC a 6 1 0.245135 2 O.Oc0q0
2 0.099688 4 O.1075!2
3 0.O87700 • 0s0e611
4 Oo.2?520 f 0.111329
6 0,170t0 I 0.1290C7
8 0.272554 f O5eCeBCs

BIAS CORR 0.771183
VAR CCEFF 0.01073? 0,014321
EFFICIENCY 9q957 qqe6

IC 8 5 1 0.245794 2 O0o0C894
2 O,135qq2 i 0.15C436
4 0,174352 f 0.155sel
6 0.170521 7 01?8625
8 0.27 314 8 0.509954

BIAS CCAR 0,7720,4
VAR CCEFF 0.C10764 0o.OL4346
EFFICIl NCY 99.7? qq.69

C 4 1 0.282025 1 0.131420
3 0,226454 0.185557
6 0,215784 7 O.183241

0t O,275733 e 051C?14
BIAS COrP 00774220
VAR CCEFF 0.010A67 0.01,43q3
EFFICICNCY 98.3l 9936

i a 3 1 0.316527 4 O.2056C3
4 0.329006 1 0,226512
8 0.354467 t 0.5716!3

BIAS CORR 0,774266
VAN CCEFF 0,011116 0.014486
EFFICIENCY 96.13 98.72

IC 8 2 1 0.430068 0.354215
7 0.569932 e 0.6323C2

BIAS COARA 0.75696
VAR CCEFF 0.012338 0.014753
EFFICIEKCY 86,60 96,q3

403
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GAW/MATH/68-1

TABLE I

COEFFICIENTS FOP ESTIMATION OF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS

($APPLE SIZFS 2 TO 10

SHAPE PARAMETER a 3.00

N N L I LUCATIrnN ' -

lu a 1 5 ICOO(CC 'u.90221U
OIAS CCRR U.84 01
VAR CCEFF 0.G169q2 0,C164C,

EFFICIENCY 6?.8B 81.17

10 7 1 0.253447 1 0.0263C3
2 0.lC21C1 2 0.046016
3 O." 123Cl 3 0,067821

4 O, .5644 0.081176
5 O006755 0 .10!947
6 (, 0SOS5 4 0.122761
7 0.244694 1 1.644i-6

BIAS CCR 0.740142
VAR CCEFF 0101109C 0,016304
EFFICIENCY 100.OC 100.CO

EFFI/N) q1.51 69.5S

10 7 6 1 0.254011 2 0,C64637
O. n2077 ? 0.0677SI

'j o.C92431 4 0.081214

4 (.CA5247 S 0.10594C
5 0,130.77 t 0,1228?72
7 0.335157 1 0,6445e2

BIAS CORR 0.739648
VAR CCLFF 0.011113 0.0164C5
EFFICIEKCY 99.7'9 99.c4

IC 7 5 1 0.254577 2 0.092616

2 0.102182 .OllIL'2

3 0.1318'7 5 0.10!732
5 0.1752.,g f O.123474
7 0.316150 7 0.6449eq

BIAS CORR 0.719H73
VAR CCEFF 0.011138 0.016425

EFFICIENCY 99.57 99.e3

10 7 4 1 0,290590 2 0,09271f
3 O0.195160 A 0, iTc 36C

5 0,176153 f 0.176675
7 0,330097 7 0.64t923

404



~GAW/M STA,/6e-I

TABLE !

COEFFICIENTS FOR ESTIMATION CF

LUATION ANO SCALE PARAMETERS CF A I
wElBULL PCPLLATICN FROM L-ORDER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETEA - 3.00

N M L I LOCATION I SCAL

BIAS CORR 0.742433
VAR COEFF 0.011203 .016460
EFFICIENCY 9o.qq 99.61

to 7 3 1 0.324591 3 0.156990
4 0.290910 - O.2111C1
7 0.38'499 7 0.7C67e4

BIAS CORR 0.745319

VAR CCEFF 0.011390 0.016510
EFFICIENCY 97.36 99.31

to 7 2 1 0,430068 4 0.292481

7 0.56q432 1 0.767478

BIAS CCRR 0.756q6
VAN CCEFF 0.012331 .96

EFFICIENCY 89.8.

1 7 5 1,CcoCO 7 0.986999

BIAS CORR 0.844601

VAN CCEFF 0.016q92 C.C07764

EFFICIENCY 65.26 92*30

IG 6 6 1 0.265282 1 0.03C296

2 0,107625 2 0.055"7

3 0.C94483 0.074C87

4 0.0917 0 4 0.OC159

5 O.0P8479 - 0.11e2q3

6 0.352361 6 0.787776

BIAS CORR 0.705023
VAR CCEFF 0.C11617 0019216

EFFICIENCY 100.00 1O0.CO

EFFIP/N) 87.36 59.35

IC 6 5 1 0.265791 2 0.077022

2 O.O7978 3 0.074056
3 0.094361 0.10C214

0.134781 0.118293

6 0.3q089 6 0.7sez18

BIAS CORR 0,7048C5
F VAR CCEFF O.O0l 6 k2 0.019228

EFFICIENCY 9g.79 q994

| 40r



GAW/MATH/8'*-i

TABLE I

CUEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STAIISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER x 3.00

M L I LOCATI r% I SCALE

iC 6 4 1 0.266569 2 0.107597
2 0.1472q9 4 0.141673
4 0.187773 5 0.118074
6 0.398359 6 0.787394

BIAS CORR 0.7C5951
VAR CCEFF 0.011679 0.019251

EFFICIENCY 99.47 99.e2

IC 6 3 1 0.3C6032 2 0. 10/7e4
3 0.244769 4 o.11eSc4
6 O.49ql99 f 0.b48q2

BIAS CORP 0.707258
VAR CLEbF 0.011799 O.C192S5
EFFICIENCY 98.46 99.9

10 6 2 1 0.408033 2 0.232526
b 0.qlql67 4 0.qlC522

BIAS CORR 0.718053
VAR CLEFF O.C12431 0.01S435
EFFICIENCY 93.39 48.P7

6 16 5 1.0COCCOf 1.07e402

BIAS CORR 0.8446C1

VAR CCLFF O,06q92 O.C2CI12

EFFICIENCY 68.37 95.45

10 5 5 1 0.2RlASO 1 0.036719

2 0.113029 2 0.064328
3 0.101212 i O.C92296
4 O.cq505 4 0.115221
5 0.409278 5 C.94622C

BIAS CORR 0.665980

VAR CCEFF 0.012311 0.02321C
EFFICIENCY lOC-O0 OO.CO

EFF(M/N) 82.38 49.14

10 5 4 1 0,282048 2 3.C9C341
2 0.113174 3 0.092273
3 0.144707 4 0.1152"9
5 0.460071 5 0.9448!e

406



GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROW L-CRCER ST I|STICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMET A a 3.30

N L I LOCA' ",N I SCALE

SIAS CCRR 0.666037
VAR CCEFF 0.012350 0.023228
EFFICIENCY 99.75 99.92

IC 5 3 1 0.322142 2 0.12e474
3 0.214q6l 4 0.1670C2
5 0.462890 s 0.948048

BIAS CCRR 0.6684C0
VAR CCEFF 0.C12430 0.023263
EFFICIEKCY 99.11 99.77

IC 5 2 1 0.393770 2 0.217390
5 0.6C6230 1.011672

BIAS CORR 0.675234
V4R CCEFF 0.012A32 0.02?340
EFFICIEKCY 96.00 99.44

IC 5 1. 5 1.OOOCcO 1.183992
BIAS CORR 0.6446CI
VAR CCEFF O.CI6992 0.023821
EFFICIENCY 72.50 97.44

IL 4 4 1 0.3C3189 I 0.C45277
2 0.121936 2 0.081131
3 0.1C7651 ? 0.112051
4 0.467224 4 1.1316e2

BIAS CORR 0.621637
VAR CCEFF 0.C13292 0*0292':i
EFFICIENCY 100.00 lO0.CO
EFF(P/N) 76.35 38.S3

10 4 3 1 0.304?13 2 0.113227
2 0.166866 3 0.112038
4 0.52892C 4 1.13262A

BIAS CORR 0.622185
VAR CCEFF 0.013141 0-n2324
EFFlCIE,%CY 99.63 99.1).

IC 4 2 1 0.385622 2 0.15q575
4 0.614378 4 1.196971

3IAS CCRR C,627028

407r



GAW/MATH/6e-I

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FRPO L-OROEP bTATISTICS
(SAMPLE SIZES 2 TO 11

SHAPE PARAMETER - 3.00

N M L I LOCATION I SCALE

VAR CCFFF 0.013576 C.02S317

EFFILENCY 97.91 99.73

LC 4 1 4 1.OCCOCO 4 l.3LC
BIAS CORP 0.760433
VAR CCEFF 0.017169 0.029689
EFFICIENCY 77.43 98.E8

10 3 3 1 0.335783 1 0.05S988
2 0.133899 2 0.105942
3 0.530118 3 1.367549

BIAS CORR 0.56955q
VAR CCEFF 0.014741 C*036q9l

EFFICIENCY 100.00 lo0.CO
EFF(P/N) 68.8. 28.14

10 3 2 1 0.3R3662 2 0.148440
3 0.616138 1.36e')16

BIAS CORR 0.571657
VAR CCEFF 0.014855 0.03q738
EFFICIENCY 99.24 99.88

10 3 1 3 1.OCOOC 3 1.493664
BIAS CORR 0.6t94q5
VAR CC FF 0.017892 0.039918

EFFICIENCY 82.40 99.43

10 2 2 1 .. 90?97 1 0.087533
2 0,609*C3 2 1.712857

BIAS CORR 0.5C489.4
VAR COEFF 0.0172CI 0.061346
EFFICIENCY 100.00 lO0.CO
EFF(M/N) 59.0O L8.59

iC 2 1 2 1.(CcOCO 2 1.777341
BIAS CORR 0.)62638
VAR CCEFF G.C19452 0.061447

EFFICIENCY 88.43 99,84

10 1 1 1 1. COCCO 1 2.412636
BIAS CORR 0.414484

408



GAW/MATH/6e- 1

T ABRLE

COEFFICIENTS FOR 'USTIMAT!ON OF
LOCATICN ANC SCALE PARAMETERS OF A

lWEIi3ULL !CPLLATICN FROM' 1-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PbRAMETEP a 3.00

N m L I LOCATION I SCALE

VAR CCEFF O.C22693 0,132C93
EFFICIENCY 100.00 100.CO
EFF(P/N) 44, 72 89e3

4C



GAW/MATH/6e-1

iABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIES 2 TO 10)

SHAPE PARAMETER - 3.50

N M L I LOCATION I SCALS

2 2 2 1 0.506651 1 0.250560
2 0.q3'14q 2 0.7623!0

BIAS CrRR 0.tR97597

VAR CCEFF 0.C40534 0.0461C2
EFFICIENCY 10O0.On lOC.CO
EFF(P/N) 1O.00 icC.CO

2 2 1 1 1.O000CO 2 0.942152

BIAS CCRR 0.738094
VAR CCEFF 0.C54SSR C.C4IC9I
EFFICIENCY 74.30 93.88

2 1 1 1 1.0000CC 1 1.354840
BIAS CORR 0.73SC94
VAR CCEFF 0.054558 0.1CC146

EFFICIENCY 100.00 lOC.CO
EFFIP/N) 74.30 46,C4

3 3 3 1 0.368665 1 0.125562
2 0.27h083 2 0.277320
3 0.355252 3 0.584771

BIAS CORR 0.8q6510
VAW CCEFF 0.026953 C.029693
EFFICIENCY 100.00 O0.CO
EFF(U/Nl 100.00 O0.CO

3 3 2 1 0.5C8735 2 0.35817
3 0.4ql265 ? 0.5930C5

BIAS CORR O.895s
VAR CLEFF 0o.C28561 C.C3CI69
EFFICIENCY q4.37 98.42

3 3 1 2 1.OOCCCO i 0.875416
BIAS CCRR 0.899K73
VAR CCEFF 0.038011 C.C33S@C
EFFICIENCY 70.91 87.38

3 2 2 1 0.426691 1 0.18!831
2 0.5733C7 2 0.975844

BIAS COPR 0.796220
VAR CCEFF 0.031475 0.045922

4 1 C



GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL PCFLLATICN FROM L-ORCER STATISTICS(SAMPLE SIZES 2 TC 10)

SHAPF PARAMETER 3.50

N M L I LOCATION ICALE

EFFICIENCY 100.00 1oo.co
EFF(P/N) 85.63 64.e6

I 3 2 1 2 1.0000CO 2 1.111639

BIAS CORR 0.899573
VAR CCEFF 0.038011 0.046972
EFFICIENCY R2.81 97.76 I

3 1 1 1 1,0000Co 1 1.521247
BIAS CORR 0.657355
VAR CCEFF 0.043275 0.10C146

EFFICIENCY 100.00 lO0.CO
EFF(M/N) 62.28 29.65

4 4 4 1 0.300469 1 0.C7585C

2 0.198875 2 0.158114
3 0.221622 3 0.25e2e
4 0.279034 4 0.477431

BIAS CCRR 0,995434
VAR CCEFF 0.020167 0.021850
EFFICIFNCY 1OC.On IO.CO
EFF(M/IN) 100.00 lOc.CO

4 4 3 1 0.383155 2 0.2CS172
3 0.331371 3 0.259359
4 0.2 5474 4 0.48C740

BIAS CORR 0.899744
VAR CCEFF 0.C207C5 0.021988

EFFICIENCY 97.40 99.37

4 4 2 1 0.512461 2 0.4129C4
4 0.487539 4 0.496336

BIAS CORR 0.892584
VAR CCEFF 0.022861 0.022777

EFFICIE' CY 88.22 95.53

4 4 1 3 1.0000CO 4 C.837270
BIAS CORR 0.986179

VAk CCEFF 0.030353 0.026756

EFFICIENCY 66.44 81.E6
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GAW/MA TH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIURLL PCPLLATICN FRCM L-ORDER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 3.50

S M I LOCAT IrN I SCALE

5 0.230537 5 0,o4C6238
BIAS CORR 0,894411

VA., C.crr 0.Q iulhl~ 0.017270
EFFICIENCv 100.00 O0.cO
EFFUf/N) lOc.CO lO0.CO

5 5 4 1 0.2624q5 2 0.13q752

2 J.237412 3 0,161649
4 0.2667C6 4 0.236516
5 0.233 87 0.407447

BIAS CCRR 0.8q4297
VAA CCEFF O.C16339 0.017324
EFFICIENCY 90.54 99.69

5 5 3 1 0.325505 2 0.2163Ce
3 0.371667 4 0 . 315 1 C4

0. 302827 5 0.412153
BIAS CORP 0.892426
VA4 CCEFF O.C16728 0,017547

EFI ICIENCY 96.26 98.42

5 5 2 1 0.421987 3 0.4140e1
4 0.578013 5 0.509258

BIAS COA 0,843n35
VAR CCEFF 0.018544 o.Oiei;2
EFFICIENCY 86,83 94,(;

5 5 1 3 1. OCOOCO 0,811684
BIAS CORA 0.8998C0
VAR CCEFF 0.024619 0.0225CC
EFFICIEN[CY 65,40 76.76

5 4 1 0.278715 1 0,064337
2 0. 168R21 2 0.129544
3 0.177792 ? 0.199429
4 0.374672 4 C.657416

BIAS CORR 0.836P54
VAN CCEFF 0.017139 0.021771

EFFICIENCY 100.00 1O0.CO
EFFIP/N) 92.6 79.33
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GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 3.50

h M L I LOCATInN I SCALE

5 4 3 1 0.28263C 2 0.174258
2 0.254079 3 0.19S836
4 0.463291 4 0.65S736

BIAS CORR C.835975
VAR CCEFF O.017609 0.C21855
EFFICIEhCY 98.47 99.62

5 4 2 1 0.421q0? 2 C.26G532
4 0.578013 4 0.763C85

BIAS CORP 0.843035
VAk CCEFF .C 8544 C-0221;,5
EFFICItKCY 93.C1 984CC 5

4 1 3 1.0occco 4 C.95EOE9
BIAS CCRR 0. 8Ro9C0
VAR CCEFF 0.024618 C.023761

EFFICIENCY 70.43 91.E2

5 3 3 1 0.311769 O.0R5355
2 0.186500 2 0.17C23C
3 0.5C2231 ? 0.914619

BIAS CORP 0.769557
VAR CCEFF 0.019421 C.C29532

EFFICIENCY 1O .00 lO.CO

EFFI/N) 82.91 58.48

5 3 2 1 0.3R31C2 2 0.22;81C
3 0.616898 0.910511

BIAS CORR 0.772720
VAR CC;FF 0.019784 0.029679
EFFICIEKCY 98.17 q.50

5 3 3 1.000000 1.111359

BIAS CORR O.899qco
VAR C[EFF 0.024618 0.03C4C6
EFFICIENCY 78.89 91.12

2 2 1 0.368g5 1 O.12547q

2 0.6310C5 2 1.2299f3
BIAS CORR 0.696079
VAR CCEFF 0.023208 0.045851
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GAW/MATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER 3.50

N M L I LOCATION I SCALE

EFFICIENCY 100.00 toC.co
EFF(M/N) 69.38 37.67

5 2 1 2 1,00C00 2 1.324368
BIAS CORR 0.755077
VAR CCEFF 0.026124 C,0461"1
EFFICIENCY 88.13 99.31

5 1 1 1 1.0000CC I 1.76C294
BIAS CORR 0.568087
VAR CCEFF 0.C3231g o.10C146
EFFICIENCY 100.00 1OC.CO
EFF(MIN) 49.82 17.24

6 6 6 1 0.230P70 I 0.C37565
2 0.131764 2 0.0745C6
3 0.135169 3 0.1126e5
4 0.144qC4 4 0.156932
5 0.160436 5 C.215715
6 0.196856 6 C.354552

BIAS CORR 0.893467
VAR CCEFF O.C1 3395 C1.4272
EFFICIENCY 100.00 100.CO
EFF(P/N) 100.00 oC.co

6 6 5 1 0.232656 2 0.101070
2 0.192062 ? C.11271C
4 0.215350 4 0.157126
5 0.161504 0,21605C
6 0.198428 0.355159

BIAS CORR 0.C94433
VAR CCEFF 0.C13511 0.0142q7
EFFICIENCY 9q.14 99.82

6 4 1 0.28C884 2 C.15C~e6
3 0290639 4 0.215531
5 0.227898 5 0.216998
6 0.20058C 6 0.357048

BIAS CORR 0.896317
VAR CCEFF 0.013679 C.014378
EFFICIENCY 97.92 99.26
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GAW/MATH/68-. i

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A
WEIBULL PCPLLATICN FROM L-ORDER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER = 3.50

N M L I LOCATInN I SCALE

6 6 3 1 0.334612 3 0.273371
4 0.4C4CCB 0.289412

6 0.26138C e 0.361424
BIAS CORR 0.897484
VAR CCEFF O.Cl4le2 0.014569
EFFICIENCY 94.45 97.96

6 6 2 1 0.4221gg 4 0.452Ce8
5 0.5778C1 6 0.449184

BIAS CORR 0.8552ec
VAR CCeFF 0.015822 0.0151 4
EFFICIENCY A4.66 93.93

6 6 L 4 1.0000co C.92C639
BIAS CCRR 0.958993
VAR CCEFF 0.C210C7 0.019429
EFFICIENCY 63.76 73.45

6 5 5 1 0.2445C5 I 0.0451C3
2 0.139297 2 0.089242
3 0.14255? 3 0.134572
4 O.1519C6 4 0.185976
5 0.321741 5 0.571312

81AS CORR 0.R46048
VAR CCEFF 0.014192 0.017215
EFFICIENCY 100.00 1O0.CO
EFF(M/N) 94.3R 82.90

6 5 4 1 0.246504 2 0.121177
2 0.2C2979 3 0.134648
4 0.226291 4 0.186269
5 0.324226 5 0.572525

BIAS CORR 0.946666
VAR CCEFF 0.014321 0.017251
EFFICIENCY qglog 99,79

6 5 3 1 0.297684 2 0.18C64C
3 0.306553 4 0.2563CC
5 0.395764 t 0.575927

BIAS CCRR 0.48127
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GAW/MATH/6e-l

TABLE I

COEFFICIENTS FOR ESTI M ATiON CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCP L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N M L I LOCATION I SCALE

VAR CCEFF O.C1450P 0.011367

EFFICIENCY 97.82 99.13

6 5 2 1 0.422199 0.3272e6

S5 0.577AC1 0.667324

BIAS COPR 0.855280
VAR CCEFF 0,015822 0.C17640

EFFICIENCY 89.70 97.S9

b 5 1 4 1.O000CO 0.92C639

BIAS CORR o.gS8893

VAR CCEFF O.C21CC7 0,01S429

EFFICIENCY 67.56 88.61

6 4 4 1 0.265457 1 0.05f2e7

2 0.150597 O.1110C5

3 0.153041 3 0.16596

4 0.4309C3 4 0.783224

BIAS CORR 0.792267

VAR CCEFF 0.C15427 0.021741

EFFICIENCY 100.00 lOc.CO

EFF(M/N) 86.83 65.65

6 4 3 1 0.267778 2 0.15C933

2 0.21q0qq ? 0.166169

4 0.513123 4 0.785069

BIAS CCRR 0.792486
VAR CC=FF 0.015576 0.021797

EFFICIENCY 99.04 99.74

6 4 2 1 0.3797C8 2 0.224636
4 0.620?92 4 0.876010

BIAS CCRR 0.799552
VAR CCEFF 0.C16144 C.021973

EFFICIENCY 95.56 98.94

6 1 4 l.OCCOCo 4 1.j42 8 6 9

BIAS CCRR 0.958893
VAR CCEFF 0.0210C7 0.022847

EFFICIENCY 73.44 95.16
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GAW/MATH/68-1

TABLE I

COEFFICIENS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-OROER STATISTICS
(SIMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N M L I LOCATION I SCALE

6 3 3 1 0.2982C6 1 0.07456C

2 0.1674C7 2 0,145766

3 0.534387 3 l.C1815d

BIAS CLRR 0.7293C8
VAR CCEFF 0.017379 0.029513

EFFICIENCY 100.00 lOC.CO

EFF(Y/N) 77.07 48.36

6 3 2 1 0.359535 2 0.19F8C4

3 0.640465 3 1.021C45

BIAS CCRR 0.732123
VAR CCEFF O.C17621 0.C29612

EFFICIENCY 98.63 99.67

6 3 1 3 I.fCCOCO 3 1.18S476

BIAS CcRp 0, 407C6
VAk CCEFF 0.C21245 O.03Co g

EFFICIENCY 81.80 98.18

6 2 2 1 0.355250 1 0.1CS449

2 0.644750 2 1.321113

BIAS CORR 0.6508C1
VAR CCEFF 0.020854 O.04594C

EFFICIENCY 100.On 1OC.CO

EFFIP/N) 64.23 31.13

6 2 1 2 1.0COo0 2 1.403976

BIAS CORR 0.712263
VAR CCEFF 0.023364 0.046054
EFFICIENCY 89.26 g9.54

6 1 1 1 1.00oCCo 1 1.854421

BIAS CORR 0.539252
VAR CCEFF 0.029122 0.10C146

EFFICIENCY 100.00 l00.Co
EFF(P/N) 46.00 14.25

7 7 1 0.210226 1 0.0288C8

2 0.114197 2 0.056377

3 0.114238 3 0.083875
4 0.119563 4 0.113967

41P



GAW/MATH/66-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 3.50

N M L I LOCATInN I SCALE

5 0.128330 t 0.149817
6 0.14139q f 0.198437
7 0.172045 1 0.315379

BIAS CORR 0.8926C4
VAR CCEFF 0.011464 0.012L58
EFFICIENCY 100.00 lOC.CO
EFF(P/N) 100.00 100-CO

7 6 1 0.211380 2 0.077046
2 0.114672 0.C83!4
3 0.172133 4 0.l14C l
5 0.18687q 5 0.149964
6 0.141986 f 0.19854C
7 0.17294q 1 0.315716

BIAS CORR 0.892568
VAR CCEFF 0.011531 0.012171
EFFICIENCY 99.43 99.e

7 7 5 1 0.212825 2 0.112526
2 0.164152 4 0.159217
4 0.251187 t 0.15C239
6 0.197631 6 0.199077
7 0.1740C5 7 0.316617

BIAS CCRR O.892259
VAR CCEFF 0.011617 0.0122C7
EFFICIENCY 90.69 q9.59

7 7 4 1 0.254547 ? 0.20C191
3 0.24572C C C,206496
5 0.278536 6 0.20(142
7 0.221197 7 0.318651

BIAS CORR 0.890598
VAN CCEFr 0.011781 0.012289
EFFICIENCY 97.31 98.q3

7 7 3 1 0.3C1579 4 0.3151S7
4 0.428543 6 0.268030
7 0.269878 1 0.324016

BIAS CORR 0.888027
VAR CCUFF 0.012304 0.C12510
EFFICIENCY 93.18 97.18
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GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LUCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 Tn 10)

SHAPE PARAMETFR = 3.50

M L I LUCATINK I SCALE

7 2 2 0.4q3281 0.4780CI
6 0.5C6719 7 C.40!141

BIAS CORR 0.902015
VAR CCEFF 0.C1isC7 0.013127
EFFICIENCY 83.03 92.f2

7 7 1 4 1.OCOOCC t 0.8933C0
BIAS CORR 0.899958
VAR CCEFF C.C18171 0.0165q4

EFFICIENCY 63.Oq 73.27

7 6 6 1 0.220111 1 0.033618
2 0.119q2 2 0.065767
3 0.119430 3 0.097538
4 0.124PIC 4 0.132351
5 0.133207 5 0.172717
6 0.282651 6 0.507306

BIAS CCRR 0.8523CC
VAR CCEFF 0.012017 0.014212
EFFICIENCY lOC.00 lo.co
EFF(P/N) 95.40 85.43

7 6 5 1 0.221571 2 0.0899C3
2 0.120117 3 0.097531
3 0.179c 4 0.132461
5 0.194365 S 0.1728;4
6 0.284039 6 C.sCeOC8

BIAS CORR 0.85204C
VAR CCEFF 0.012089 0.0142!0
EFFICIENCY 99.40 99.e7

7 6 4 1 0.223137 2 0.131233
2 0.171qCC 4 0.185091
4 0.262234 s 0.1732SC
6 0.342729 6 0.509661

BIAS CORR 0.85147C
VAR CCEFF 0.012181 0.0142qg

EFFICIFNCY 98.64 99.53

7 6 3 1 0.268976 3 0.233351

42C
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GAW/MATH/6e-I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50|j.

N L I LOCATION I SCALE

3 0."26556 5 0.23e9C9
6 0.4C4467 6 0.513238

BIAS CCRR 0.851601
VAR CCEFF 0.012463 0.014410

EFFICIENCY 96.42 98.76

7 6 2 2 0.493281 4 0.367332
6 0.506719 f 0.597990

BIAS CORR 0.902015
VAA CCEFF C.C138C7 0.01471C
EFFICIENCY 87.04 96.75

7 6 1 4 1.000CcO 0.8933CC
BIAS CORR 0.899958
VAR CCEFF 0.018171 0.016594
EFFICIENCY 66.13 85.77

7 5 5 1 0.235077 1 0.04C369
2 0.127261 2 0.078614
3 0.126917 0.116646
4 0.1317C6 4 0.156763
5 0.379039 5 0.689722

BIAS CORR 0.807472
VAR CCEFF 0.012829 0.017193
EFFICIENCY 100.00 1O0.CO
EFF(P/N) 89.36 7C.71

7 5 4 i 0.236483 2 0.107622
2 0.127855 3 0.116665
3 0.190793 4 0.156931
5 0.444869 5 0.69C697

BIAS CORR 0.806967
VAR CCEFF 0.012910 0.017219
EFFICIENCY 99.38 99.85

7 5 3 1 0.2812q5 2 0.157160
3 0.2700C7 4 0.22C021
5 0.448698 5 0.693186

BIAS CORR 0.810237
VAR CCEFF 3.013031 C.017289
EFFICIENCY ' 8.45 99.44
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GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANC SCALE PARAMETEMS LF A

WEIBULL PCPLLATICN FRUM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMET R a 3.50

N M L I LOCATION I SCALE

7 5 2 1 0.377975 ? 0.279015

5 0.622025 5 0.775430

BIAS CORR 0.818991

VAR CCEFF O.C13838 C.C17446

EFFICIENCY 42.71 98.55

7 5 1 4 1.OOCOCO 0.99eq15

BIAS CORR 0.899958
VAR CCEFF 0.01R171 0,0184tC

EFFICIENCY 10.60 93S,3

7 4 4 1 0.256410 1 0.05C282

2 0..1387S4 2 C.oq7857
3 0.116876 3 0.14372C

4 C.46842C 4 C.881377

BIAS CORR 0.7c6715

VAR CCEFF 0.014012 C.C21725

EfI ICIENCY IOC.00 lO0.CO

EFFZI/N) R1.82 55.q6

7 4 3 1 0.258018 2 0.134035
2 0.197146 2 0.143792

0.544836 4 0.882862

BIAS CCRR 0.757267
VAR CCEFF 0.C14110 0.021766

EFFICIENCY 99.31 99.81

7 4 2 1 0.354466 2 0.19!261
4 0.645534 4 0.963916

BIAS CORR 0. 763664
VAR CCEFF 0.0145C4 O.C2073

EFFICIENCY 96.61 99.32

7 4 1 4 1.00000C 4 1.111163

BIAS CCRR 0.899958
VAR CCEFF 0.018171 0.022436

EFFICIENCY 77.11 q6.83

7 3 3 1 0.289110 1 0.0665!6

2 0. 154352 2 0.128388
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GAW/MATH/68-1 I
TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANC SCALE PARAMETERS CF A

wEI3ULL PCPLLATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 3.50

N M L I LOCATION I SCALE

3 0.556)39 _ 1.1033C3

BIAS CORR 0.697C92
VAR CCEFF 0.015841 0.0295C2

EFFICIENCY 10o.00 lO0.CO
EFFUM/N) 72.37 41.21

7 3 2 1 0.343852 2 0.176370

3 0.656148 3 1.105539

BIAS CORR 0.699qC2
VAR CCEFF 0.01601q 0.029573

EFFICIENCY 98.89 99.76

7 3 1 3 1.OCOOCO 2 1.255860
BIAS CCRR 0.796267
VAR CCEFF 0.018943 0.029876

EFFICIENCY 83.63 98.75

72 1 0.345518 1 0,0975S7

2 0.654422 2 1.39q283
BIAS CORR 0.622455

VAR CCEFF O.019059 0.045834

EFFICIENCY lOC.00 lOCeCO

EFF(M/N) 60.15 26.53

7 2 1 2 1.OCOOCO 2 1.473490

BIAS CORR 0.678661
VAR CCEFF 0.021181 0.0459e7
EFFICIENCY 89.qq 99.t7

1 1.000000 1 1.937921
BIAS CORR 0.516017
VAR CCEFF O.C26666 0.10C146
EFFICIENCY 100.00 lO0.Co
EFF(P/N) 42.99 12.14

8 8 8 1 0.194329 1 0.0229C3

2 0.101441 2 0.0443e4

3 0.Uq9446 3 0.06527?2

4 0.102236 4 0.087367
5 0.107643 t 0.112188

6 0.115350 6 0.1423C2
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GAW'/MbYH/60- 1

TABL F I

COEFFIGIFt4TS FOR ESTIMATION OF
LOCATION% ANDj SCALE PARAMETERS Cf A

WHOU~LLL PLPLLATIEN FQgm I-ORCEt STATISTICS
ISAI'PLE SIZES 2 TO I))

5SdAPE PARAMETER a 3PI30

H 14 L I LOLAJWfN 1 SCALE

7 06126!,e1 1 Ool,83',i5

OIAS GO, 0 0 a 91 R iA
VAR CI.ff O'CIUO0ti O.0clieB
E C I hCY o 10.0 l co.co

6 7 1 061"J049 ~ O .C6C996
2 0j. 1LI ,q I 0,06924C

5 ,160II0 0 110?87 4

6 00 11 S, 7 C 4?

VAM CCtIP 0.010057 0101C~96

2 Oo 14 14059 0 .17 14t

6 0O 1607c I (). 4?Ebqo

II U1%4?0 C 09285210

VAk cct'r U.OlOICi 0 aC IC 6 14
MFICtLKLv 99,14 9917t

5 1 0,210441 3 0,154917

01721)15t t 0.1475F2

7 08IY6420 7 OUlII'65M

a 1AA96Y I 0020t 13

k.655 1 0711170
6 O.lO7Ida) 1 0?9
a 01197200 0 0.284',!
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,AW/MATH/6e- l

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SIAPE PARAMETER a 3.50

K M L I LOCATInN I SCALE

BIAS CCRR O.R8pRcq
VAR CCEFF 0.010365 0.01C745

EFFICIENCY q6.66 q8.54

3 1 0.277q82 4 0.317570

4 0.361775 "7 0.3CC013
S O.03607.41 8 0.2947C6

BIAS CCRR 0.860479
VARl CLZFF 0.CIO~q5 O.olCqrC

EFFICIENCY 91.95 96.34

a 2 1 0.377157 0.483327
6 0.622843 E 0.416513

BIAS CCpR 0.833R92
VAR CCEFF 0.012237 0.0115e?

E.1-ICIENCY 8 1,07 91.38

b 8 1 5 1,OCOOCO 0.872167
BIAS CCRR 0.9447q4
VAR CCfFF 0.OClln C.0145sC

EFFICIENCY 62.31 72.57

7 1 0.202148 1 0.0261q2

2 0.105444 2 C.C5C658

3 O.IQ34C5 C.074'6!8

4 O.1os599 '4 0.099336

5 0.111611 s 0.12773

6 0.118 97 6 0.16C735

7 0.252496 1 0,457630

BIbS CORP O.8567el
VAR CCEFF 0.010423 C.012128

EFFICIENCY IO0.00 lO0.CO

EFFIP/N) 96.12 87.30

b 7 6 1 0.202923 2 0.069661
2 0.10571 2 0.074629

3 0.1521444 4 0.0' .  IF5
5 0.165921 O.1278C4
6 0.114125 0. 16C8f4
7 0.253468 1 0.457994

BIAS CORR 0.856q67
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GAW/MATH/6e-I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CRCER STATISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N M L I LOCATION I SCALE

VAR CCEFF 0.010465 0.012138
EFFICIENCY 99.60 99.92

8 7 5 1 0.2038C6 2 G.10C4e3
2 0.149182 4 0.14C673
4 0.220437 5 0.127873
6 0.1?2189 f 0.161231
7 0.254386 1 0.45e835

BIAS CORR 0.857299
VAN CCEFF 0.010516 0.012163
EFFICIENCY 99.1l 99.72

8 7 4 1 0.240332 3 0.176182
3 0.220147 5 0.17q0F7
5 0.233703 1 0.161528
7 0.305818 1 0.46C894

BIAS COAR 0.858137
VAR CCEFF 0.010601 0.012216
EFFICIENCY 98.32 99.28

3 0.277982 3 0.178376
4 0.361775 0.26G6q3
7 0.360243 7 0.531551

BIAS CORR 0.860479
VAR CCEFF 0.010895 0.012330
EFFICIENCY 95.66 98.36

7 2 1 0.377157 4 0.363137
6 0.62281 1 C.601336

BIAS CCRR 0.833892
VAk CCEFF 0.012217 C.012650
EFFICIENCY 85.17 95.@7

7 1 5 1.0000Co 7 0.872167
BIAS LCRR 0.944794
VAR CCEFF 0.01607q 0.0145qC
EFFICILNCY 64,82 83.13

8 6 1 0.213152 1 0.03C528
2 0.111187 2 0.0592qC
3 0.108473 3 0.0862E7
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GAW/MATH/6e-I

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-OROER STATISTICS
(SAPPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N M L I LOCATION I SCALE

4 0.111594 4 O.1ise6
5 0.116360 5 0.146962
6 0.339235 6 0.61eq976

BIAS CORR 0.818338
VAR CCEFF 0.010995 0.014215
EFFICIENCY 100.00 1O0.CO-

EFF(P/N) 91.12 74.48
4

8 6 5 1 0.214013 2 0.081450
2 0.1114q9 3 0.086264
3 0.160553 4 0.116059
5 0.173567 5 0.147046
6 0.340368 6 0.619552

BIAS CCRP 0.818398
VAR CCEFF 0.011041 0.014228
EFFICIENCY 99.58 99.qo

8 6 4 1 0.214973 2 0.117113
2 0.157126 4 0.163833
4 0.231359 0.141167
6 0.3q6542 6 0.62C950

BIAS CORP 0.818582
VAR CCEFF 0.011097 0.014261
EFFICIENCY 99.08 99.67

8 6 3 1 0.255384 3 0.206085
3 0.287754 5 0.207140
6 0.456862 6 0.623726

BIAS CORR 0.820074
VAR CCEFF 0.011275 0.014336
EFFICIENCY 97.51 99.16

8 6 2 1 0.377157 4 0.318636
6 0.622843 f 0.70C843

BIAS CORR 0.833892
VAR CCEFF 0.C12237 0.014520
EFFICIENCY 89.85 97.90

8 6 1 5 1.0000CO e 0.963322
BIAS CORR 0.944794
VAR CCEFF 0.016079 0.015599
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GAW/MATH/6e-1

TABLE I

COEFFICIENIS FIR ESTIMATION CF

LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPLLATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER s 3.50

M L I LOCATInN I SCALE

EFFICIENCY 69.3R 91,13

S 5 1. 0.228174 1 0.0367CS
2 0.118598 2 0.07C470

I O.116060 3 0.103863
4 0.117q66 4 0.136791

5 0.4190C O,783Cc4

BIAS CLOR 0.775730
-' q CCEFF 0.011785 0.01T1el

EFFICIICY 100.00 1OC.CO

EFFIO/N) 85,01 61.63

4 1 0.22Y339 2 C.097132

2 0.118954 3 0.1C3855
3 0.171151 4 O.136cg9
5 0,490S57 5 0.783919

BIAS CORR O.77S645
VAk CCEFF 0oClR36 000172CC
EFFICIENCY 99.56 99.89

83 1 0.270128 2 O.l4,c29

3 0.245R06 4 O.L945C8
5 0.464067 " O.7857q6

BIAS CCRR 0.778561
VAR CCEFF 0.01q3C C.017248

EFFICIENCY 98.7R 99.61

B 5 2 1 0.351431 3 0,2463(S

5 0.649569 5 0.86C0C2

BIAS CORR 0.787320
VAR CCEFF 0.012492 0.01"3E2

EFFICIENCY 99. . 33 99.Cl

a 5 1 5 1.Ocooco 5 1.05e43i

BIAS CORR 0,944794
VAR CCEFF 0.016079 0.018013

EFFICIENCY 73.2q 95.38

a 4 1. 0.249R1A I 0.0455SS

2 O.1Z9424 2 0.087'qq7

3 0,1254C6 3 0.127536
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GAW/MTH/68- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN ,ROM L-ORCER STA1ISTICS

ISAMPLi1 SIZES 2 TO 10)

SHbPE PARAMETER a 3.50

K I L I LOCATION I SCALE

4 0.495357 4 0.962433

BIAS CCRR 0.727386

VAR CCEFF C.012910 C,021716

EFFICIENCY 100.00 100.CO

EFF(M/N) 77,60 48.76

8 4 3 1 0.251031 2 0.121147

2 O.8I194q 3 0.127557

4 0.56702C , 0.963652

BIAS CORR 0.728049

VAR CCEFF 0.012980 0.C21747

EFFICIENCY 9q.46 99.e6

8 4 2 1 0.337480 2 O.174057

4 0.66252C 4 1.036868

BIAS CORR 0.734162
VAR CCEFF 0.C13277 0.C21819

EFFICIENCY 97.21 99.53

4 1 4 .OoCCO 4 1.16S423

BIAS CORR 0.855122

VAR CCEFF 0.016243 0.022213

EFFICIENCY 79.48 97.76

8 3 3 1 0.282406 1 C.C6C353

2 0.144845 2 0.1152,1

3 0.572749 3 1.17t079

BIAS CORR 0.670434

VAR CCEFF 0,014629 0,029496

EFFICIENCY 100.00 100.CO

EFF(P/N) 60,48 3480

8 3 2 1 0.332625 2 0.159235

3 0.667375 i 1.177866

BIAS CORR 0.673057
VAR CCEFF 0.014769 C2' 549

EFFICIENCY 99.06 ).82

8 3 1 3 1.000000 3 1.314140

BIAS CORR 0.760954

VAR CCEFF 0.017237 0.0297e8
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GAW/MATH/6e- i

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATICN ANC SCALE PARAMETERS GF A

WEIBULL PCPLLATICN FROM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N M L I LOCATION I SCALE

EFFICIENCY B4.87 99,Ca

8 2 1 0.3384C2 I 0.08P423

2 0.661598 2 1.468114

BIAS CCRR 0,5qq37

VAR CCEFF 0.017635 0.045830

EFFICIENCY 100.00 100.CO

EFF(I/N) 56.81 23.10

8 2 1 2 1.OCCO 2 1.53!5!6

BIAS CCRR 0.65123C
VAR CCEFF 0.019485 b.O4S-45

EFFICIENCY qC.50 99.75

8 11 1.0000co 2.0112F5

BIAS CORR 0.496701
VAR CCEFF 0.0247C7 0.10CI46

EFFICIENCY 100.00 loo[CO

EFFIF/N) 4C.55 1C,!7

9 9 9 1 0.181628 1 C.018716

2 0.091746 2 0.035991
3 0.088450 3 0,0524S9
4 0.089615 4 0.06v499

5 0,0q3080 5 0.08e013
6 0.0q98040 t 0.1091Cl
7 0.1C4916 7 0.135021

8 0.114692 8 0.17C763

9 0.137P35 , 0.2596EI

BIAS CORR 0.8911l1
VAR CCEFF 0.008895 0.00G376

EFFICIENCY lOC.0 100. CO

EFF(I'/N) 100.00 1OC.CO

9 9 a 1 O.1R212q 2 0.C4S679

2 O.OqLR69 0 0.052466

3 0.129219 4 0.06S523

5 0.140338 5 0.088015

6 0.097873 : 0.10;172
7 O.105514 1 0.1350t8

8 0.114A20 e 0.17C851
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GAW/M4TH/6e-i

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N M L I LOCATION I SCALE

9 0,13A240 I 0.2597SC

BIAS CORR 0.891539
VAR CCEFF 0.008921 o.0o5e1
EFFICIENCY 99.72 99.95

9 9 7 1 0.182750 2 0.07C96C
2 0.091585 S c.o9oe
3 0.129732 5 0.087853
5 0.191479 6 0.1095Ct
7 0.15031 7 0.13!016
8 0.114996 e 0.1711C8

9 0.138667 q C.26C069
BIAS CORR 0.890991
VAR CCEFF 0.008q50 0.009392
EFFICIENCY 99.39 99.e4

9 9 6 1 0.183459 2 0.071067
2 0.128R65 4 0.141917

4 0.186044 f 0.152952

6 0.2041e3 7 0.135013
8 0.158-366 p 0.171613

9 0.139083 s 0.26C634
BIAS CORR 0.R90654
VAR CCEFF 0.008991 0.00G9414

EFFICIENCY 98.92 99.60

9 9 5 1 0.2154C5 3 0.124746
3 0.189394 0 0.181756

5 0.193915 1 0.186037
7 0.226217 8 0.1717C5
9 0.175070 s 0.261732

BIAS CCRR 0.889271
VAR CCEFF 0.0C9081 0.005452

EFFICIENCY 97.95 99.20

9 9 1 0.245677 4 0.191874
4 0.301R98 1 J.231073
7 0.274086 8 0.22e711
9 0.17139 S 0.263952

BIAS CORR 0.93359
VAR CCEFF 0.009258 0.009543
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GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

M L i LOCATION I SCALE

EirICIENCY 96.09 98.25

9 3 1 0,258192 4 0.24e141
4 0,375473 1 0.34766C
8 0.366335 9 0.3222E2

BIAS CCAR 0.859qso
VAR CCEFF 0.C09741 C.O0O756
EFFICIKCY 91.32 96.11

9 2 2 0.442470 f G,5043S6
7 0.557530 s 0.382465

BIAS CORR 0.872744
VAR CCEFF 0.010Q36 0.01C327
EFFICIENCY 81.34 9c.eo

9 9 1 5 1.O00CCO E .55174
BIAS CORR 0.900066
VAR CCEFF 0.014392 0,0G30q6
EFFICIENCY 61.81 71.60

8 8 1 0,187R88 1 0..02105C
2 0.094920 2 0.04C56C
3 0.091314 ? 0.05@75e
4 0.092832 4 0.07e553
5 0.C958C6 5 0.09el63

6 O.1Cl?12 6 0.122486
7 0.107572 1 O.15C145

0.228455 e 0.4176E6
BIAS CORR 0.860120
VAR CCEFF 0.0092C0 C.C1C565

EFFICIENCY 1Oc.00 Ioo.co
EFFU'/N) 96.66 88.75

9 7 1 0.188385 2 0.055958
2 0.095285 3 0.05e725
3 0.091276 4 0.07e5@5
4 0.139743 5 0.098170
6 0.148607 6 0.122573
7 0.IC7527 1 0.15C2C7
8 0.229176 f 0.417923

BIAS CCRR 0.860026
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FQOM L-ORCER STATISTICS
(SAMPLE SIZES 2 TC 10)

SHAPE PARAMETER a 3.50

N M L I LOCATION I SCALE

VAR4 CCEFF 0.C09230 0.01C571
EFFICIENCY 99.71 99.94

9 8 6 1 0.189087 2 C.C79788
2 0.095188 4 0.111670
3 0.134104 C.09e046
5 O.1q7595 6 0.122958
7 0. 154546 7 C. 15C IE6
8 0.229480 e 0.4lesCi

BIAS CORR 0.859917
VAR CCEFF 0.009261 0.C1C584
EFFICIENCY 99.37 99.e2

9 8 5 1 0.189R30 2 0.07S93C
2 0.133278 4 0.159511

0. 192295 6 0.171473
6 0.210286 7 0.15C lq
8 0.274311 f C.419671

BIAS CORR 0.899383
VAR CCEFF O.OC93C6 0.01C612
EFFICIENCY 98.a8 99.55

9 8 4 1 0.223232 3 0.14C394
3 0.238764 5 0.2038el
6 0.260730 7 C.207617
8 0.277274 e 0.42C9E4

BIAS CORR 0.861846
VAR CCEFF 0.009413 O.n1C6:1EFFICIENCY 97.77 91.10

9 8 3 1 0.258192 4 0.2160 2
4 0.375473 6 0.2587,4
8 0.366335 f 0.486837

BIAS CCAR 0.859950
VAR CCEFF 0.0C741 0.01C774
EFFICIEKCY 94.48 98.C6

9 A 2 2 0.44247C 0.3940C?
7 0.557530 a 0.5519CI

BIAS CORR 0.872744
VAR CCEFF 0.010q36 0.011076
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GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIION ANC SCAI. PARAMETERS OF A

WEIBULL PCPLLATICN FRCP L-CRCER STATISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER z 3.50

N m L I LOCATION I SCALE

EFFICIEKCY 84.15 95.34

9 8 1 .O0OCO e C.P.',5174!

BIAS CORR O.q00066
VAR CCEFF 0.C14392 0.013096
EFFICIEKCY 63.95 8067

9 7 6 1 0.19651? 1 C.026129
2 0.C999 2 0.06eq3e
3 OoO95946 3 C.06e251

4 0.095877 4 0.087630
0.105156 0.113331

6 0. 10446 6 0.137658
7 0.30759 7 0.56352C

BIAS CORR 0.826461
VAR CCEFF 0.009626 0.012114
EFFICIENCY 90.70 O000CO
EFF(P /N) 92.4,1 77.4,0

9 7 5 1 0.1q791 2 0.0635q3
2 O.Cgq147 ? O.C6P21q

3 0.1399 1 0.08767
5 0.151685 5 0.113357
6 0.20438 6 C.13?768
7 0.303179 7 0.563529

BIAS CORR 0.826762
VAR CCEFF 0.009655 0.012122
EFFICIENCY 99.70 99.q3

9 7 1 0.1775 2 0.0912 4
2 o.oqg2gl 4 QoI26129

3 0.140168 t 0. 13,137
5 0.205728 6 0.13e. 45
7 0-357017 7 0.56|54

BIAS CORR 0.825993
VAR CCEFF 0.009688 0.01214C
EFFICI ENCY 99.36 99979

9 7 4 0.231115 2 0.091494
3 0.202922 4 O. 1814!-
5 0.206833 C .Iq6345
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GAW/MATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATI(ON ANC SCALE PARAMETERS OF A

WEIBULL PCPULATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO IC)

SHAPE P-RAMETER - 3.53

N M L I LOCATI'N I SCALE

7 j.35913C 1 0.56!523
BIAS CORR 0.328796
VAR CCEFF ),009747 0.012178
EFFICIENCY 98.75 99.48

7 3 1 0.263935 3 0.16C447
4 0.323138 O O.2320e2
7 0,412927 7 0.6315C7

RIAS CORP 0.831q83
VAR CCEFf 0.009949 0.012236
EFFICIENCY 96.75 99.CO

7 2 2 0.442470 4 0.313150
7 0.557530 1 C.69f7!S

BIAS CORR 0.872744
VAR CCEFF 0.010936 0.012435
EFFICIENCY 88.02 97.42

7 1 5 I.CCooCo 0.9377 O .2
bIAS CORR 0.900066
VAR CCEFF 0.014392 0.0135e5
EFFICIENCY 66.88 9.18

9 6 .1 0207R58 1 0.27982
2 0.105C9B 2 0.05A490
3 0.100061 3 0.076qq4

4 0.102463 4 0.104737
5 0.104450 5 aOlke7el
6 0.380071 e 0.?0e022

BIAS CCRR 0.789713
VAR CCEFF 0.010189 0.01.,k i
EFFICIENCY 100.00 100.CO
EFF| /N) 87.31 66.Cl

6 1 0. 208451 2 0.0740O
2 0.105522 3 0.07e962
I 0.100041i 4 0.104758
4 0.15364? 5 0.128812
6 0.432339 t 0.708544

BIAS CORP 0.789417
VAR COEFF 0.010221 0.014216
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GAW/MATH/6B-L

TABLE I

COEFFICICNTS FnR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WfIbULL PCPLLATICN FROM L-ORCER STATISTICS
(SeMPLE SIZES 2 10 101

StHAPE PARAMETER a 3.50

N M L I LOCATION SCALE

EFFICIENCY 9(.69 99.q3

9 6 1 0.209150 2 0.IC 2.1
2 0,14657? A 0.14e21l
4 0.210160 0,126697
6 O.431Q11 O. 70q7q5

BIAS CRR C.790330
VAR CCFFF 0.010260 0.0142i9
FFFICIENCY 9'.1i 99.76

9 6 3 1 0.246195 2 0.1C65?C
3 0.262035 4 0.211171
6 0.49177C E C.17HE7

BIAS CORR 0.792226
VAN CCEFF 0.010381 0.014?P7
EFFICIENCY 9H.08 99.43

9 6 2 1 0,3'Y 16 4 0.284953
6 0,650484 0.7817U

BIAS CCPR .Hos7C9
VAR CCEFF O.C11077 0.C1442C
EFFICIENCY 91.99 qb..l

6 1 5 I.CCCoCO 1.019ic
BIAS C.'RR O.9C0066
VAK CCEFF 0.014152 O.C1512C
EFFICIENCY 70.80 93.8q

9 5 5 1 0.223356 1 0.033RC4
2 O.11975 2 0.06380I
3 0.108116 3 0.094441
4 0. 1C7941 4 0.121869
5 0.448653 0.86C715

BIAS CORR 0.74Hq3q
VAR CCEFF 0.010'149 0.017173
EFFICIENCY 100.00 O0,.C0
EFFV(/N) HI. 4 54.tO

9 5 4 1 0.224084 2 0.08e617
2 O.L1214 1 0.C94418
3 0.15/319 4 C.'.21958
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GAW/MATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FROM L-ORCER ST1I1STICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

h M L I LOCATIflN I SCALE

5 0.506413 0.861411
BIAS CORR 0.749032
VAR CCEFF O.C10986 C.C17189
EFFICIENCY 99.67 99.91

9 5 3 1 0.261935 2 0.121025
3 0.228191 4 0.175216
5 0,5090)74 £ 0.8628!C

BIAS CCRR 0.751686
VAR CCEFF 0.C11061 C.017224
EFFICIENCY 98.9q q.71

9 5 2 1 0.333463 3 0.2?22!1
5 0.666537 5 0.q3C316

BIAS CORR 0.760078
VAR CCEFF 0.011485 0.CI7297

EFFICIENCY 95.34 99.29

9 5 1 5 1.0000CC 1.111029
BIAS CCrR 0.q00066
VAR CCEFF 0.0143;2 0.017765
EFFICIENCY 76.09 96.67

9 4 1 0,244774 1 0.0418C8
2 0.122737 2 0.08C324
3 0.116805 3 o.1150e8
4 0.515684 4 1.031021

BIAS CORR 0.702574
VAR CCEFF 0.012020 0.021711
LFFICIEKCY OC.00 100.CO
EFF( /N) 74.01 43.19

9 4 3. 1 0.245752 2 0.iIC965
2 0. 170766 3 0.1150e2
4 0.i83482 i 1.032B42

BIAS CORR 0.703270
VAR CCEFF 0.012073 0.021734
EFFICIENCY 99.5h qq, pq

9 4 2 1 0.325197 2 0.157841
4 0.674803 4 1.0997C8

437



GAW/MATH/6e- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRAC L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHbPE PARAMETE; a 3.50

N M L I LOCAT IN I SCALE

BIAS CCRR 0.708957
VAR CCEFF O.Cl231C 0.0217e6
EFFICIENCY 97.64 99.65

9 4 1 4 I.CooCo 4 1.2ZC7t2
BIAS CORR 0.819167
VAR CCEFF 0.014915 0.022078

EFFICIENCY 81.13 98.33

3 3 1 0.277?51 1 0.055304
2 0.117606 2 O.lOtOC3
3 0.585135 3 1.23qq2q

BIAS CORR 0.647830
VAR CCEFF 0.013644 0.02q49L
EFFICIENCY 100.00 IOC.CO
EFF(P/N) 65.20 31.79

9 3 2 1 0.324176 2 0.145639
3 0.675924 3 1.2413;4

BIAS CORR 0.650)90
VAR CCEFF 0.013757 0.02?533
EFFICIENCY 99.17 99.86

9 3 1 3 1.0000C0 3 1.3664C6
BIAS CUAR 0.731847
VAR CCEFF 0.015907 0.029t99
EFFICIENCY C5.77 99.30

2 2 1 0.332864 1 0.0810eo
2 0.667136 2 1,521R7,?

BIAS CORR 0.57R955
VAR CCEFF 0.01647C 0.045927
EFFICIENCY 100.00 lO0.CO
EFF(M/N) 54.01 20.46

9 2 1 2 1.OCOOCO 2 1.591858
BIAS CORR 0.628197
VAR CCEFF 0.018120 0.045916
EFFICIENCY 90.8q 99.el

9 1 1 1 1.0000CO I 2.08219
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATIOK ANO SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STAT,'STICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N 1 L LOCAT !ON I SCLE

BIAS CORR 0,480264
VAR CCEFF 0.023C99 0.10C146
EFFICIENCY 100.00 tOO.CO
EFF(P/N) 18.51 9.36

10 10 I 1 0.171193 1 0.015626
2 0.08411q 2 0.02q873
3 0.079949 3 0.C43275
4 0.080026 4 0.056897
5 0.082233 5 0.071239
6 0.085535 f 0.0872C9
7 0.C90225 7 0.105494
8 0.096261 e 0.128232
9 0,104914 s 0.15917

10 0.125515 IC 0.23SC!7
BIAS CORR 0.890440
VAR CCEFF 0.007q98 0.008413
EFFICIENCY 100,00 100.Co
EFF(V/N) 1OC.00 100.0

10 10 9 1 0.171482 2 0.041376
2 0.084488 3 0.043243
3 0.079653 4 0.056923
4 0.119435 0.0712C3
6 0.127658 f 0.087293
7 0.089446 I 0.1054P2
8 0.097250 e 0.128298
9 0.104761 Co O.1598C8

10 0.125826 IC 0.23S145
BIAS CORR 0.890576
VAR CCEFF 0.0C8014 0.0C8416
EFFICIENCY 99.80 9.96

10 10 8 1 0.171996 2 C.058696
2 0.083q81 4 0.081635
3 0.1163C7 5 0.07C91C
5 0.168021 6 0.087888
7 O.132611 1 C9104963
8 0.C95185 F 0.12e755
9 0. 105979 s 0.15q8C4
10 0.125921 IC 0.23q344
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TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION' AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROm L-ORCER STATISTICS

(SAMPLE SIZES 2 10 10)

SHAPE PARAMFTER - 3.50

N m L I LOCATION I SCALE

BIAS CORR 0.990734

VAR CCEFF 0.0C8033 0.008423

EFFICIENCY 99.57 99.89

10 10 7 1 0.172278 2 O.C50753

2 0.116938 4 0.115349

4 0.165616 0.124'162

6 O.17575q 7 0.104290

8 0.138031 E 0.129620

9 0.104853 9 O.159 63

10 0.126S25 iC C.239737

BIAS CORR 0.891025

VAR CCEFF 0.008057 0.008435

EFFICIENCY 99,26 99.74

10 10 6 1 0.200434 2 0,1C2733

3 0.170419 5 0.1454EC

5 0,169469 ? 0*I'8763

7 0.198198 e C.127432

9 0.144730 9 0.16101q

10 0.126850 iC C.24CIlb

BIAS CORR 0.891946

VAR CCEFF 0.0081C2 0.00e455

EFFICIENCY 98.71 99. o

10 10 5 1 0.202789 4 0.156945

3 0.2072e3 e 0.18clq

6 0.222034 E 0.1775C8

8 0.208228 s 0.16C566

10 0.159666 10 0.2416C7

IAS COlRR 0. 8B85CO

VAR CCEFF Cj.OC8l92 0.0ce5Cl

EFFICIENCY 97.6? 98.97

10 10 4 1 0.230611 A 0.1971P3

4 0.315902 1 0.261375

8 0.290580 9 0.2143P2

10 O.1629C7 iC C.243569

BIAS CORR 0.891537

VAR CCEFF 0.008380 0.0085e1

EFFICIENCY 95.44 9H.C5
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRO, L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N M L I LOCATION I SCALE

10 10 3 1 0.264041 0.2796!6
5 0.401617 e 0.33C6ql

9 O.334342 IC 0.29T551
BIAS CCRR 0.86753C
VAR CCEFF O.00e786 O.C08776

EFFICIENCY 91.02 95.86

ic 10 2 2 0.443027 1 0.52C2e8
8 0.556971 1c 0.35506'4

BIAS CCRR 0.877271

VAR CCEFF 0.009915 0.009344
EFFICIENCY 80.67 90.C4

iC 10 1 6 1.0000co 9 0.8411C2
BIAS CCRR 0.936184
VAR CCEFF 0.013029 0.011936
EFFICIENCY 61.39 7C.48

iC 9 9 1 0.176355 1 0.017377
2 0.086581 0 0.033077

3 0.082531 3 0.0484e5
4 0.081920 A 0.062219
5 0.085234 5 0.08C312
6 0.087351 6 0.095432
7 0.092q27 7 0.117303
8 0.098275 e 0.14C8CS
9 0.2C8824 Co 0.384822

BIAS CORR 0.862683
VAR CCEFF 0.008239 C.0093!8
EFFICIENCY 1OC.00 lo0.CO
EFF(M/N) 97.07 89.90

10 9 8 1 0.176667 2 0.04581
2 0.086972 3 0.048451
3 0.082230 4 0.06225C
4 0.122776 5 0.08C276
6 0.131020 0 C.095529
7 0.092127 7 0.1172q4

8 O.C9',C5 f 0.14C8e3
9 0.208102 q 0.38497C
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TABLE I

COEFFICIENIS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIlULL PCPLLATICN FROM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

h M L I LOCATInN I SCALE

BIAS CORR 0.862753

VAR CCEFF 0.008257 0.009362

EFFICIEKCY 99.79 99.96

Ic 9 7 1 0.177193 2 0.0652@3

2 0.086450 4 0.089945

3 0.119759 5 0.C79956

5 0.172965 f o.Qqt2C4

7 0.136228 7 0.116724

8 0.097180 e 0.1414 '1

9 0.210227 C.385176

BIAS CCRR 0.862R93

VAR CCEFF O.CC827- O.OOS C

EFFICIENCY 99.56 99.87

10 9 6 1 0.177518 2 C.065359

2 0.120491 4 0.127984

4 0.170477 e 0.137129

6 0.10591 1 0.1159e7

8 0.141328 e C.1424C6

9 0.209594 s C.385468

BIAS CORR 0,863058

VAR CCEFF 0.CC83C3 O.CCS3E5

EFFICIENCY 99.21 99.71

9 5 1 0.206507 O.114069

3 0.1753SC s 0.16159

5 0.174487 1 0.164735

7 0.193025 e 0.13;9ql

9 0.250591 q 0.3873e5

BIAS CORR 0.863944

VAR CCEFF 0.00834q 0.0094C9

EFFICIENCY 98.68 99.46

10 4 1 0.2096CI 4 0.1744C7

3 0.214468 f 0.199641

6 0.286142 e 0.195823

9 0.289790 q 0.38R4CC

BIAS CORR 0.861772

VAR CCEFF 0.0C8472 0.009467

trFICIEKCY 97.26 9e.F5
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL PCPLLATICN FRCM L-ORDER STaTISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N M L I LOCATInN I SCALE

10 9 3 1 0.264041 4 0.2 9068
5 0.401617 1 0.289536

9 0.334342 5 0.449658
BIAS CCRR 0,86753C
VAR CCEFF 0.008786 0,009564
EFFICIENCY 93.77 q7.85

ic 9 2 2 0.443027 6 0.417754
8 0.556973 5 0.512152

BIAS CORR 0.877271
VAR CCEFF O.CO9915 0.005879
EFFICIENCY 83.10 94.72

LC 9 1 6 1.0000COC O.e411C2
BIAS CORR 0.916184
VAR CCEFF 0.013029 0.c11q36
EFFICIENCY 63.24 78.40

IC 8 8 1 0.1,q3241 1 0.019474
2 0.090277 2 0.037871
3 O.CP4568 2 0.052253
4 O.O7163 4 0.0742CI
5 0.085819 5 0.085032

0.092243 e 0.11C529
7 0.C04960 7 0.12qC42
8 0.281730 e 0.517886

BIAS CORR 0.832751
VAR CCEFF 0.008564 0.01C554
EFFICIENCY 100.00 lOO.CO
EFF(M/N) 93.39 79.71

ic a 7 1 0.183558 0.052213
2 0.090671 3 0.C52217
3 0.084266 4 0.074240
4 0.1283C1 0.084994
6 0.136213 6 0.11C6&4
7 0.094156 7 0.121037
8 0.282A36 E 0.518137

BIAS CORR 0.832811
VAR CCEFF 0.008582 C.CIC59

443



GAW/MATH/6e- I

T&BLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CRCER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER v 3.50

N L I LOCATInN SCALE

EFFICIENCY 91.7q qg.q5

1C 8 6 1 O.194178 2 0.073138

2 0.Gq0163 4 0,104CS7

3 0.124205 0.084651

5 0.178P54 0.11138e

7 0.140726 1 0.12e429

8 0.24JR74 E o.51e918

BIAS CORR 0.832761

VAR CCLFF O.0C8605 O.ClC5c8

EFFICIENCY 99.53 qg.e!

t 8 5 1 0.184452 2 0.073225

2 0.125034 4 0.143E3

4 0.177204 f 0.154?23

6 O.1868g9 7 C.127658

8 0.326411 F C.52C20C

BIAS CORR O.833024

VAR CCEFF O.00R630 C.C1586

EFFICIENCY 99.24 99.70

1 a 4 1 0.215665 0.12e523

3 0.220039I C.18C441

6 0.235010 C C.18414l

a 0.3292e6 E 0.519837

BIAS CORR 0.815418

VAR CCEFF 0.008713 C.01C622

EFFICIENCY 98.28 99.36

I B 3 1 0.245455 A 0.09656Z

4 0.335512 e 0.223741

8 0.419033 e C.582336

BIAS CORR 0.436419

VAR CCEFF u.008923 .1oicbel

EFFICIENCY 95.q7 98.76

10 8 2 2 0.443027 C.344315

8 0.556973 E 0.64lCg

BIAS CORR 0.877211

VAR CCEFF 0.009915 0.01C086

EFFICIENCY 136.37 qb, 5
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TABLE

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-RCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER m 3.50

N M L I LOCATION I SCALE

I 8 1 6 .0cGO00o Oeqlf5C4
BIAS CORR 0.936184

VAR CCEFF 0.013029 0.012089
EFFICIENCY 65.73 81.30

iC 7 7 1 0.192327 1 0.022530
2 0.093698 2 0.C41415
3 o.c91275 0 0.06!oe2
4 0.086777 4 0.07C744
5 0.C93745 0.1050c8
6 0.093636 e 0.12C4q3
7 0.348542 7 0.64.37C

BIAS CORR 0.800422
VAR CCEFF 0.008984 0.0121C7
EFFICIENCY lOC.O0 10C.CO
EFF(MIN) 89.02 69.49

IC 7 6 1 0.1q2773 2 0.05eOC
2 0.093745 ? 0.C6!047
3 0.130120 4 0.075791
5 0.140517 5 0.104974
6 0.092798 f 0.12C631
7 0.349986 I C.64E656

BIAS CURR 0.800771
VAR CCEFF 0.009C4 0.012113
EFFICIENCY 99.77 99.95

iC 7 5 1 0.19375 2 0.084091
2 0.093583 4 0.113OCC
3 0.130752 5 0.1045E5
5 0.18'279 6 0.121567
7 0.395111 1 0.64E874

BIAS CCRR 0.8C0410
VAk CCEFF C.CC9025 0.012128
EFFICIENCY 99.54 99.e2

I0 7 4 1 0.224290 3 0.146413
3 0.190323 5 0.146232
5 0.198153 f 0.ll4e5
7 0.397234 7 0.651629
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TABLE I

COEFF1ZIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRC?' L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N M L I LOCATION I SCALE

BIAS CORR O.PC2953
VAR CCEFF 0.0C9073 0.012153
EFFICIENCY 99.01 99.62

IC 7 3 1 0.254256 3 0.1469C4
4 0.2965'1 S 0.2C6393
7 0.449193 7 0.71C566

BIAS COPR 0.806122
VAR CCEFF OCO923C 0,Cl2let
EFFICIENCY 97.34 99.34

IC 7 2 2 0.4C9w95 4 0 .275I7
7 0.5904C5 7 0.771784

BIAS CORR 0811525
VAR CCEFF 0.010012 0.C12371
EFFICIENCY 89.73 9E.18

IC 7 1 6 1.CCOOCC 7 0.985931
BIAS CORR 0.936184
VAR CCEFF 0.C130'9 0.0131C3
EFFICIENCY 68,;6 92.40

IC 6 6 1 0.2C3714 I 0.025762
2 0.1007C5 2 0.C51252
3 0.092871 ? 0.06EMe5
4 0.096335 4 0.097627
5 0.C95101 5 0.114382
6 0.411189 6 C.T82656

BIAS CCRR 0.765110
VAR CCLFF O.CC9S31 0.0141S9
EFFICIENCY 100.00 lo0.CO
EFF(M/N) 83.9? 59.25

IC 6 5 1 0.204113 2 0.070233
2 0.101161 ? 0.068147
3 0.092567 4 0.O976q2
4 0.141984 5 0.114349
6 0.460175 6 0.783148

BIAS CORR 0.765015
VAR CCEFF 0.009553 0.014207
EFFICIENCY 94.77 99,S4
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TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATIOK ANC SCALE PARAMETERS CF A
WEIBULI PCQLLATICN FRCM L-ORCER STATISTICS

(SAMP,E SIZES 2 TO 10

SHAPE PARAMETER a 3.50

N M L I LOCATInN I SCALE

iC 6 4 1 0.20467? 2 0.097568
2 0. 138631 4 0.1366e3
4 0.195002 s .a I 30q44
6 0,461689 6 0,784363

BIAS CORR 0.765876
VAR CCEFF O.C. ,8 0.014224
EFFICIENCY .,-.46 g9e3

IC 6 3 1 0.239497 2 0.C97741
3 0.243304 4 o. l1ocq
6 0.517199 f C.843599

b5IAS LOUA 0.767A7)
VAR CLEFF 0.0Cq684 0,CL42!5
EFFICILKCY 98.42 ,tt

i( 6 2 1 0.310721 4 C.259767
6 0.66927q f 0.864912

B IAS CORR 0.780692
VAIR CCEFF 0.010211 O.C14158

EFFICI.HCY 93.34 98.90

IL 6 1 6 1.OCOOOO f 1.068166
BIAS Copp Ot936184
VAR CCEFF 0o.01302q 0014865
EFFICIENCY 73.15 95.52

10 5 1 0.21q471 I 0.031488
2 0.1C6641 2 0.05e75
.4 0.C?151 ? 0.087512
4 0.099910 4 O.l0g9U8
5 0.471624 . 0.927462

BIAS CORR 0,77586A
VAR CLEFF 0,010261 0,017169
EFFILIILCY 100.00 lO0.CO
EF I PM/N) 77,95 496CO

1 u 0 4 1 O,060 0.081185
2 0.106717 ? 0.0?4el
3 0.147120 4 0.11COCT
5 0.526081 S O.92P046
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TABLE I

COEFFICIENTS FOR ESTMATION LF
LOCATICh ANC SCALE PARAMETERS CF A

WEIBiULL PCOLLATICN FkWUs L-ORDER ST61ISTICS
9SbP'PLE SIZES 2 TO 101

SiiAPE PARAME1FR - 3.50

m L I LU0C, A I ni I SCALE

BI AS CL2AR 0. 726051
VAR CC0FF 0.O1O2'eR 0.OL71AL
EFFICIENCY" 99.73 99.93

IC 5 3 1 O.?SS626 2 0.116513
3 (,o2l5?15 4 0416C1C6
5 U.S2qtsq 1! .929L1

BIAS C( [OR (;* 7?2 49 7
VAk CCIFF 000101,11 C.017ZC8

99~.13 99.77

10 5 2 0. 120195 0.2C3536

U S SV 0. 736C5 099 e

VAN LCEFF U.C1O'iBT 0.01770

5 l .C(CCCO l.15j7'76
tsIAS LOO~P o034
VAk CLUF ~ 0,013146 6.017b12

IC A ,OC .C3e~tl
2 U11 7%)'t 2 U.074?C 3

u.II,0A .0Ic 1!1 c9
u0 tI 1 90 4 1.042723

DIAS LC11 U. 6 " 117 ?

EfF II!,dY OCO' , 00100CO
P9 I N) 70")o 30.76

10 4 )I (so 7111.06 2 1-.102 11
2 0016211hlI 3 00.1050"4
4 s$4i C, ~26 4 1.0931U2

VAN LLIff (.CI1/A40@1?
LA IIL Y9111847 9146,41

10 1 1 1 olo)0 1 4il
01 0.W4 111 4 55

bIA~~CU ~ 4 U6i'
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 3.50

N M L I LOCATION I SCALE

VAR CCEFF 0.01L52C 0.021764

EFFICIEKCY 97.93 99.,74

IL 4 4 1.000C0O 4 1.266925
RIAS COPP 0.789313
VAR CCEFF 0.0137CC 0.02199C
EFFICIENCY 82.34 98.,1

ic 3 3 1 0.273183 1 0.0513C4
2 0.1319C5 2 0.096667
3 0.594912 2 1.297017

BIS CORR 0.628256
VAw CCEFF O.C12R22 0.0294e8
EFFICIENCY oc.00 IOC.CO
EFF(M/N) 62.3A 28.53

IL 3 2 1 0.317580 2 0.134539
3 0.6A2420 1.298242

BIAS CORR 0.610619
VAN CCEFF 0.01291R 0.029522
EFFICICKCY qq.26 999e9

IL 3 1 3 1.O000CO 1.4139
BIAS COPP 0.707219
VAk CCEFF 0.014831 0.C29652
FFF'ICIkhCY 86.46 99.45

u 2 2 1 0.328460 I C.075049
2 0.671 40 2 1,586062

111A4 C(JNR 0.561662
VAk CCEFF 0.015495 0.045125
EFUICI[KCY 100.00 IOC.CO
ItIMIfl 51.62 16.36

10 2 1 2 1.COCCCO 1.64)544
BIAS CUR 0.60 441
VAR CCLfF 0.016991 0.045697
EVIICILNCY 71.19 9I*04

Ib 0.0000cCO 2.145?2
tAIAJ CORY 0.46602?



GAH/MATH/6e- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PLRAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 3.50

M L I LOCATION I SCALE

VAR CCEFF 0.021749 O. XOCla
EFFICIENCY 100.00 lO.CO
EFF(P/N) 36.77 e.40

4'U
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TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANC SCALE PARAMETERS CF A

WEIbULL PCPLLATICN FROM L-CRCER STTISI'ICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER u 4.00

N M L I LOCATION I SCALE

2 2 2 1 0.459723 1 0.244614
2 0.540277 2 0.7743:4

BIAS CORR 0,918019
VAR CCEFF 0.032256 0.0358C3
EFFICIENCY 100.00 1O0.CO
EFF(/N) 100.00 1OC.CO

2 2 1 2 1.CCCCCO 2 0.951824
BIAS CORR 1.050614
VAR CCEFF 0.042006 0.038056
EFFICIENCY 76.79 q4.Ce

2 1 1 1 1.CCCOOcO I 1.312CC8
BIAS CURR 0. 76219l

VAR CCEFF 0,045723 C.C177C5
EFFICIEKCY 100O.00 IOC.C
EFF(P/N) 70.55 45.49

3 3 3 1 0.39H I 0.11( .3
2 O.2P?679 0.272793
3 0.397610 3 0.59q028

IIIAS CORR 0.92304t
VAR CLEFF OG2144C 0.0229!8
EFfICIENCY i00.00 1cC.CO

EFF(P/N) 100.00 100.Co

3 3 2 1 0.455215 2 0,351113
1 0,544785 3 0.607115

BIAS CORR 0,94410
VAR CCIFF 0.C7278) 0.073313
EfIFICILKCY 94.11 96.40

3 1 2 1.COCCCO 0.119

f,IA CORH c.9Cy1i3

VAN C(L ff 0.03011' 0.026I7
H-IICII[CY 71.0

3 O3q006 0 031707702
2 0619914 2 0,96q05

BIAS C (JM 0.253172
VAH (,t1 37eP 0.C96 41
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GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER z 4.00

h M LOCATION I SCALE

EFFICIENCY l0c.00) 10oC0

EFF(M/N) 133.21 64.40

2 2 1.OOCccOO 2 1.0943

BIAS CORR 0.9C9138
VAR CEEFF 0.010113 0.036433
EFFICIENCY 85.57 97.48

3 1 1 1 1.O000CO 1 1.451975
BIAS CORR 0).608717
VAR CCEFF 0.037332 0.0787C5
EFFICIENCY ioC.O0 IOC.CO
EFF(Ii/N) 57.43 29.17

4 4 4 1 0.25?798 1 0.06;526
2 O.196AC6 2 0.1532C8
3 o.2339CI i 0.257682
4 0.316475 4 0.491966

BIAS CCRR O.q2517

VAN CCEFF 0.01f6045 C.0169!5
EFFIC IENCY 100.00 l00.CO
EFF(P/N) 1OC.(0 1O0Co

4 4 3 1 0.310161 2 0.201665
3 0.345q49 3 0,25e694

4 0.323890 4 0.494743
BIAS CORR 0.q30564
VAR CCEFF 0.C16474 0.016957

EFFICIEKCY 97.39 9.4)

4 4 2 2 0,346729 ? 0.41C330
4 0.453271 4 0.51C4C5

BIAS CORW 0.983632
VAN CCEFF 0,O81eq 0.017 4
EFfICIEKCv 88.21 96,C2

4 4 1 3 1.0COOOO 4 0,851331
BIAS CORk 0,986178
VAf4 CUEFF 002342q 0.0ZC574
EFFICIELKCy 65.48

457



GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 2 10 101

SHAPE PARAMETFR a 4.00

N M L I LOCATION I SCALE

4 3 3 1 0.284453 1 0.092567
2 0.218911 2 0.201671
3 0.496635 2 0.783694

t BIAS CORR 0.854238
VAR CCEFF 0.018112 0.022854
EFFICIENCY 100.00 100.Co
EFF(M/N) A8.5Q 73.75

4 3 2 1 0.371557 2 0.266673
3 0.628443 3 0.7890C7

BIAS CORR 0.857896
VAR CCEFF 0.018645 0.C23036
EFFICIENCY 97.14 99.21

4 3 1 3 1.0C0000 1.014016
BIAS CORR 0.986178
VAR CCEFF 0.023429 0.424CMC

EFFICIENCY 77.30 94.e7

4 2 2 1 0.343744 1 0.136618
2 0.656256 2 1.096552

BIAS CORR 0.766383
VAR CCEFF 0.022127 C.0356C4
EFFICIENCY 100.00 100.CO
EFF(M/N) 72.51 47.34

4 2 1 2 1.0000C0 2 1.201782
BIAS CORR 0.832C98
VAR CCEFF 0.024Q26 0.0360CI
EFFICIENCY 88.77 98.90

4 1 1 1 .CO000co I 1.56C249
BIAS CfRR 0.640923
VAR CCErF 0.032311 0.07t7C5
EFFICICKCY 100.00 IOC.Co
EFUIM/N) 4q.63 21.42

5 5 5 0.213129 1 0.0467495
2 0.152020 2 0.C99777
3 0.171068 0.15S188
4 O.l99843 4 0.237233

453
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GAW/MATH/6e-l

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORrER STATISTICS
(SAMPLE SIZES 2 TO I0)

SHAPE PARAMETER v 4.O0

N M L I LOCATION I SCALE

5 0.263940 0 0.41q562
BIAS CCRR 0.927C90
VAR CCEFF 0.012814 0.0133C3
EFFICIENCY 100.00 lOO.CO
EFF(I/N) 100.00 lO0.CO

54 1 0.216023 2 0.133269
2 0.231841 i 0.159376
4 0.2q4746 4 C.237810
5 0.26739C 5 C.42C764

BIAS CORR 0.q?7565
VAR CCEFF 0.013011 C.C13343
EFFICIENCY 98.48 99.70

5 5 3 1 0.273924 2 0.206718
3 0.3R1,378 4 0.31684
5 O.344 98 S 0.4255e2

BIAS CORR 0.926398
VAR CCEFF 0.C13337 C.013514
EFFICIENCY 96.0R 90,44

5 2 2 0.545597 3 0.406525
5 0.454401 5 0.52t.C4

BIAS CORR 0.970321
VAN CCEFF 0*.0 '942 0.0140C5
EFFICIENCY 85.75 94.99

5 5 1 3 1.0000CO t 0.834163
BIAS CORR 0.910207
VAR CCEFF 0.019452 0.017274
EFFICIENCY 65.87 77.C2

5 4 1 0.232709 1 0.050460
2 0.165292 2 0.12425e
3 0.194587 ? 0.196421
4 0.41412 4 0.664390

BIAS CORR 0.870704
VAR CCEFF 0.C140C8 0.0167e7
EFFICIEKCY 100.00 ,OC.CO
EFF(ld/N) q1.4T 79.25
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GAW/MATH/6E- 1

TABLE I

CCEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 4.00

N M L I LOCATION I SCALE

i 4 3 1 0.236112 0.166262
2 0.251698 3 0.19679C
4 0.512190 4 C.666643

BIAS CCRR 0.8705C1
VAR CCEFF O.C14239 0.O1685C
EFFICIENCY 98.38 q9.63

5 4 2 1 0.36666C 2 0.257666
4 0.63332C 4 0.77C635

BIAS CORR 0.878qC5
VAR CCEFF 0.0150C3 0.017111
EFFICIENCY 93.37 98.11

5 4 1 3 1. COCO 4 0.964482
BIAS CORR 0.910207
VAR CCEFF 0.C19452 0.0182s5
EFFICIENCY 72.0? 91.76

5 3 3 1 0.2650C5 1 0.077649
2 0. 185996 2 0.163384
3 0.548q99 3 0,906926

B' .s COPR 0.805416
VAR CCEFF OCI6OIC O.C22819
EFFICIENCY 100.00 100.CO
EFFIP/N) 80.04 58.30

3 2 1 0.332961 2 0.219413

3 0.667039 3 0,91C620
BIS CORR 0.808967
VAR CCEFF 0.C16311 0.022929

EFFICIENCY 98.16 99.52

5 3 1 3 1.0000CO ? 1.09e652
BIAS CORR 0.9102C7
VAR CCEFF 0.019452 0.C23479
EFFICIFNCY 82.31 97.19

5 2 2 1 0.322878 1 0.11433C
2 0.677122 2 1.193166

BIAS CCRR 0.723884
VAR CCEFF 0.C197C2 0.03E55

455



GAW/MATH/6e-1

TABLE I

"OEFFICIENIS FOR ESTIMATION CF

LOCiTION ANC SCALE PARAMETERS CF A

WEIBULL KPLLATICN FROM L-ORDER ST.lISTICS

(WkPLE SIZES 2 TO 101

SHAPE PARAMETER a 4.00

M L I LOCATION SCALE

EFFICIENCY 100.00 IOC.Co

EFF(M/N) 65.04 37.39

22 u. C ... l 1.282010

BIAS CORR 0.780025

VAR CCEFF 0.021797 0.033525

EFFIC|EKCY 90,39 99.33

5 1 1 1.000000 1.649762

BIAS CORR 0.606148

VAR CCEFF 0.028917 O.oc7TC5

EFFICIENCY lOC.000 .CO

EFF(P"/N) 44.31 ,

6 6 6 1 0,16616 1 0.033959

2 0.124673 2 O.07C839

3 0.13532C 0.109928

4 0 ,15 16 1q 4 0.1559SC

5 0.174793 0.21e0e3

6 0.226079 6 0.3611CC

BIAS CORR O. 27gg5 o.GjCE3

VAR CCEFF 0.010664 oo.Co

EFFICIEKCY 100.00 c0.co

EFF (/N) 100.00 CC.CO

6 6 5 1 0.188047 2 0.09557C

2 0.183575 ? 0.10q943

4 0.223571 4 0.156174

5 0.175977 0.21e387

6 0.228830 6 0.3677C5

BIAS CORR 0.929223

VAR CCEFF 0.010758 0.OIlOCZ

EFFICIENCY 99.13 94F

4 1 0.231452 2 0.142795

3 0.290430 4 0.214244

5 0.2468C3 0,21S325

6 0.231315 6 0.36q652

BIAS CO4R O.931?62
VAR CCEFF 0.c01 592 9,j.27

EFFICIENCY 97.91

456



GAW/MATHI/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF

LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORGER STAIISTICS
ISAPPLE SIZES 2 TC 10)

SHAPE PARAMETFR a 4.00

N m L I LOCAT ION SCALE

6 6 3 1 0.280361 0.265826

4 0.419q26 5 0.292512
6 0,299713 6 0.374C95

9!AS COR 0.933424
VAR CCEFF 0.0113C4 0.0112C9

EFFICIENCY 94.34 97998

6 6 2 2 0.44722q 4 O4481C9
5 0.552771 f 0,464620

BIAS CORR 0.925C91
VAR COEFF 0.012667 0.C11684
EFFICIENCY 84.19 94.CO

6 6 1 4 i.CCCOCO 0.9312C2

BIAS CORR 0,962716
VAR CCEFF 0.016311 0,014937

EFFICIEKCY 65.38 73.'3

6 5 5 1 0.2C0023 1 C,04C672
2 0.133353 2 0.084869

3 0.144376 3 0.131330
4 0.16069; 4 C.184821

5 0,361543 0.58Cl1C
BIAS CORR 0.881479

VAR CCEFF 0.01143t 0.013257

EFFICIENCY 100.00 lO.CO
EFF(M/N) 93.25 a2,e5

6 5 4 1 0.201667 2 0.114615

2 0.1963C8 ? 0.131391

4 0.237588 A C.1851CC

5 0.364438 5 0.581216

BIAS CORR 0.882387
VAR CCEFF 0.011543 oo132e3

EFFICIENCY 99.07 99.80

6 5 3 1 0.248296 2 0.171231

3 0,309919 4 0.254753

5 0.441785 5 0.584637

BI6AS CORR 0.884039

4.57



GAW/MATH/68- 1

TABLE I

COEFFICIENIS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS CF A

WEIBLULL PCPLLATICN FROM L-ORCER STAI|STICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 4.00

N M L I LOCATION I SCALE

VAR CCEFF O.G11695 0.013172

EFFICIENCY 97.7q 99.14

6 s 2 2 0.447229 3 0.318286

5 0.552771 5 0.676qq1

BIAS CORR 0.925C91
VAR CCEFF 0.012667 0.013579

EFFICIENCY 90.28 97.b3

6 4 1.CCC(,CO C.9312C2

BIAS CORR 0.9f2716
VAR CCEFF 0.016311 0,014437

EFFICIENCY 70.11 ee.'/

6 4 4 1 0.220466 1 0.05C188

2 0,146317 2 0.10!6!9

3 0.157173 3 0.1619S2

40 O., 6044 I 0.7825C8

BIAS CORR 0.82Y231
VAR CCEFF 0.012625 O.017tO

EFFICIENCY 10C.00 O0.CO
EFF(fI/N) 84.47 65.-3

6 4 3 1 0.222435 2 0.142871

2 0.215012 ' 0.16,2140
4 0.562553 4 0.174280

BiAS COAR O,82Q7 6 4
AR CCEFF 0.C12752 O.01683

ECFICIECY 9q.00 99.75

6 4 2 1 0.326465 2 0.213039

4 0.673535 4 0.874711

BIAS CORR 0.837492
VAR LCEFF O.C13214 0.016938

EFFICIENCY 95.54 98.cgb

6 4 1 4 1.0000CO 4 1.03e728

BIAS CFPR 0.962716

VAR CCLFF 0.016311 .075 4

EFFICIENCY 77.40 95.24

45 F



GAW/M ATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROlM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE P*RAMEt.A a 4.00

Is M L I LOCATION I SCALE

6 3 3 1 0.252572 1 0.0673f1
2 0.165602 2 0013e814
3 0.58174,6 3 1.00C471,

BIAS CORR 0.768038
VAR CCEFF 0,014.514 0.022RC3
EFFICIEN~CY 100.00 100.CO
EFF(P'/Nl 73.'4? 48.17

6 3 2 1 0.310231 0 .lee3C4
3 0.669769 .038

6 ~BIAS CVRR 0.771280 0.2!

VAR CCEFF 0.C17078 0.022M77
EFFICIENCY 98.64 98.22

6 2 2 1 0.3C9303 I 0009s03C
2 0.640697 2 1*2718C4

fiIAS L(cAR 0.691067
VAk CLLFI O'C17935 0 ,0 3t5 7 a
ElUICIEKCY 100.00 l000CO
EFFIP/Ni 59.46 30.87

6 2 1 2 1.CCCCCC a 1.34SLe3
DIAS CORR 0.741189
VAR CLEFF 0.019632 0.039?36
Efficithcy 91.-35 990!5

I. 1 1.C0occC 1 19726659
(%A$ CUftk 0.5 79140
VAN CCEFF o.C?b)5R O.O'E7C5
EFFICILKCY 10000r' IOG.co

Efli#/Nl 0,4013.95

7 7 7 1 041l61A ? 1 C*0258C6
2 0,IO6?91 i 0.053241
3 Uo112286 ? 0*081214
4, 0122524j 4 0-1123E3

4 i'
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lI t ( I Itfl t 2 ( K !10
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GAW/NATH/6i-1

TA('LE |

(LUEFFICIkNT$ fli FS 1IA!ION CF
LOAT ION ANC SCALE PA ANR1rRS (A A

W1UBULL PLPLLAIICN Fr'Q t-CLt. STATISTICS
1.AJMPL. $IlLio 2 1'. 10)

$1ti 'L PARAmt I( ( a 4.00

94 t Lm4  A I IIN I %L- At L

(). G( 4 I.GT, I1?

1iAL A I L O II, no I q
vi b ilt, ioo,0 r, 1 0,0 7144_
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GAW/MA Ti/6e- I

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATInh ANC SCALE PARAMETES t. A

W("ttULL PCPULATIUN FPCIA L-ORCER STATISTICS
I$AMPLI $1($ 2 TO 10)

PAPE PARAMEIt P - 4,00

1 I LUA1ION I SCALE

'1 0.140111 7 0.1107O

S 0, 1170?l 0405q7l0

VAN C(til ,QO0Sil 0.006111
ttUIMNLY 100.00 t0O.(O
It I'/N) 100.00 I00.CO

0 0 'l4Q 1 1 L
1 0. I 1 ,, 111'1 I

c (U1AjPI b 0 o (1t14
V [ t f ( If O NO I 1 0. llt I ik

f. L. I ?@4 1J' I A I I

4 O. I IV fl I Of 1164146

tIA. L"r m Fo -! 1 - ! ft

V t tI I f (i V,010t I
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CUEFFICIENIS FOR ESTIMATION OF
LOCATII-PN ANC SCALE PARAMETERS CF A

WHOULL PCPLLATICN F11r' t-ORCER STATISTICS
ISAPPLE Silt$ ? IF) 10)

SliAPE PARAH!Tsk 9 4.00

ft $ .I L~In CAL L

Vi A o E L I F F0 0 0 0 5

IIIAID IL040 (C 71 PP~Z

4 a1~ . 1 

to Y c a 111 I .V1I

VAN LL Id f I(),( (

KL " 35 1 4111,#
oi I IC t1 31

tIAl[01 ( 1 wl. I Ii

1 U1 16 Ike1""I
I

lil% pp uetp
VA14 LLLtt U tGL

P11 n I .I ~

I u, I~utlft & (.fII

I U. I v, 1c 1 ~ I*
1~ ~ r .iII44

Al U"4,



GAW/MA TH/68-1

TABLE I

COEFHCIENTS FRo FSTIMATION CF
LOCATI(Th ANC SCALE PARAMETERS CF A

WEI [UL L PC PLL AT ICN FPCH L-ORDER ST I IST ICS
I SAMPLE SlIES 2 TC 10)

SH~APE PARAMETER4 a 4.00

m L I LOC A 11Oh I SCALE

VAli C011 0.00n'1l 00009)32

0 7 Ifl1 0. 1I 1h 2 Dou44047
2 0.1141 4 0.1 U615

to 0. POI1 0, 161444
? Oe ?"4404 7 Of 4fe?c

VAk Witt Q.O0S'4'1 0.0P0HI

7 4 G, 0,'6'4. ?2

0,11110lo
Of 1,.16)A 11t 0 1

'I I) I b./I #A
C4 (1,1... .?%C

IN 1

I, ;,t I (, FiL 1,p i A fj U,~u.I

7 0,,J4 %1 0

VA-1 (Lt I4 4.1 1 (J ouiI U.I/

O ~~ 6 4. 1 ajIUO ? O.IP

Do U. IO4.r.1 0 %If
aI (),IU f mI I c,oulIIC



GAW/M*TH/6a-1

TABLE I

LOEFFICIENTS FflR ETIMATION CF
LOCATI~th ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROP' L-CRCER STATISTICS
ISAPPLE SIZES 2 IC 10)

SHAPE PRAML~rR a 4.00

M L I L1C.ATIflN I SCALE

4 0.11466) 0,113773

6 0.11"C15? 6 0.624230
ftiAl CORA 008t691q
VAI4 C(I1f (,.0.,bQzq 0~1Cq41
FflyICILhCy 10 100.co

EF r I01A 174.4 )

I 000711t)I

V0 .1 111 11

h I A & L 0'

VAN U t I () 0 1401.1

* ~ f I IL I.tf'4 I oI 414

9 ~ ~ ~ ~ 0 WOWbUI I ,O~

0, 4 4 1 l'441

I ILL'a~f qq

U, 0 %U 14

L', c , @I

141 ll LiPH0. N vi,



GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE P,.AAMETERS CF A

WEIBU.L PCPLLATICN FROM L-CRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER * 4.00

h M L I LOCAT ION I SCALE

EFfICILECY 71.30 91.22

U S 1 0.185517 1 0.032769
2 0. 112201 2 0.06e 122
3 0. 115930 0O 10C?27
4 0, 1 2246 4 013)?7,7
5 O.464001 l O?c 1I0

b11.$ CUPk 0.015637
VAR CCI-FF O.0096q2 0.013?2t
CFPICI-.KCNY 100.0) 1O0,CO
(E ! I I0/N) 06 , 6! D

1, 0. I "63J) 0,09C6rC
7 0.1 17 ,27 0. 1OC?Il
3 0 .1710 C 4 0.1))0(7

O?2911C q ,810,6I A$ ctIlfk 0, i" I 04
VAlt LLL 1 0.000)6 0.01)4?
VIFICILPICY qt) 0 )4 90e

S U. v?'0 0.
0 k.5 ((4(

.IIIA% ((tA (, l 1

VA 9L I I (00flcO -4.*I'
Lf 1 ILI LhL 1li 40 "1 1.

1 0,?14Ct 0 1 f 4

VAN LL~t U.(iI ( 64IDtvFI LL I %L , )m I06 O O

hIA LOO o .000(iCC

VA" W(Itt 001? 1OOlol'ty

N is s I 0. ?060(C I O.04L69O
1 U, i b 4I# t 111 , fIl

I 0.l?'i .I?1

I.L)



GAW/M A H/6e- I

TABLE I

COEFFICIENTS FORA ESTIMATION 6F
LOCATION ANC SCALE PARAMETERS CF A

WEIIJULL PCPLLATICN FRCPM L-rRCER STATISTICS
(SAMPLE SIZES 2 TO 10)

S~HPE PARAMCTrR a 4.00

N N L . LOC A 1 1 N I SCALE

4 0.5427k9 4 0.947019
BIlea CORiA 0.TU869C
VAK CCEFF 0.01*1784 0.016741
Ef~-ICI~hcy 100.00 100.CO
EF-HIP/pi 74.01*tdt

b 4 1 1 0,24GTOCI 2 0.1113RIP
2 0.143 0.1?72775
4 0.61bo-6? 4 C907

VAkI CLEFF 0 U.OR41 o0.o1 it
EWICIENCY 9Y46 9t

1 (1 d I ( P56~ 2 of 161124

VAw CL IP I I 0 I ina 0.01(41114

4 L I L IOOO /, 9.4I

bI' 4AP 1 1. 70c 4 44 P

VA#4 CLIf I fie 6 114 Q001 7 17

(UIILLY1101 1 GOS"04

3 ~~0 1 1c u.114 t  I .~3

01I clip" (is I .1046%6

VAN (Ltlt (1.011071 0.0/Ill

f I 00l 1 (i.?fl43l. 7 0 1

I '$?li~l?" I IIfl

IjIA's CUiR 0.7 I11 t

tfI I LY JO' t q',9r 941

I 1 1,00000 1 ).11

VAR (LLtI o,014?um tz?

4 7 L



GAW/MATH/6e- 1

Tf.RLE I

COEFFICIENT1S FOR ESIMI'TIN CF
LOCATIIOh AtC SCALE PARAM4ETERS CF A

WEIIIULL PCPLLATIEN F14010 L-Cft0ER STATISTICS
I S*OPL E &I Z(S ? TO 10)

S4HPE PAAAME) EA a 4.00

Is M L I Li C AT I ro. SCALE

(FIAIENCY 8 ?. 7 7 II

b 2 1 0.07914)o.lq'3
2 0.c 1111 2 1,39qC4'7

III AS cLCPH 0.6474 15

(Pli ILY 10C.00 00C

III A, C(;PW0."5 1
v.1' Utf# Q00674'1 0.03i653

* I.CCUOCO 1.555
JIA CON 1%osRs
VAN CLIFF 0.O??7'61 0.oieic5

I'lr, tL oc.or' iocecc
14,.91 10.3'.

94 4JI oIj~ 0.01f6CI
2 0,033611

1 .Oh'.46, 0,5C5
O'hM11 0.0 67 C 2

O.C946L' 0 c " 67 7
v.u l i I u u C

7 0.113771 ()I) 5
* 0.1711002 0.174736

VA" C(fff 0.0070i5 0.0072C4
ttIICIUCy 100.0t" 100.00

t1DI#N)100.00 1000CO

2 6~. C h )7 1 0.O5C?1q
I 0.I2~?6 4 C.067641

0. 14 11 c 0 .U4
6 0I3IC 0. CSeet1

* .1no 0.171106n P



GjAW/MA TN/6A-

TABLE I

rCEFFICIENTS 1'OR ESTIMATION CF

LO..ATION AND SCALE PARAN9TIRS OF A

IWEIBULL PCPLLATICN FROM i-ORCEA 
STATISTICS

(SAIMPLE SUES 2 TO 10)

SH4APE P.PIAMETER a 4a)0

N 14 L I LOCATInN' SC4Lri

9 0.16 16q0 
0.2703?T

BIAS CCAR 0.929722
VARt CCEFF O.CC?1CQ 007c

EFFICIEN~CY 99.729.9

9 9 7 
0*0?04 I Qt0BT

2 0.117332 00O096;cb

4 DPR362 0.086561

7 0.112347 0,1060'46

a 0,129164 e 0.174625

9 01162015 Iq 0,27C619

BIAS Cook 0,Q)3434021
VAR CCLFF~ 0.00110071

10 9 6 0 ,14289q 
I CC66

2 DOW%"~B 1 C.130060

Vs 0.164'60? 0.1526t4

b 0.215769 1 0.1359C6
a 0.17613) a 0.175216

q 0.1027" q 0.27116

DIAS C(.R 0.929048
VAt'. CCEFU OIC07110 0073

OEffICI~ENLY '46.87 .40

4 9 5 1 0.170614 3 011

7 .,06 0. 17% 29

7 O,2461t1 f 0.17!0)26

BIAS COP%~ 0.907211
VARt CCOPF 0.001244 Q9.02t

EFFICIENCY' 97,86 h2

4 1).248556 0123CI!90, ?16FI 0.23S433

9 0.201621 % 0.274566

DIAS CUAR 0.932135

VAK CCEff 00007353 01007331

472



GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS rF A

WEIBULL PCPLLATICN FRC. L-CRCER STATISTICS
ISAMPLE SIZES 2 TC 101

SHAPE PARAMETER = 4.00

N M L I LOCATInN I SCALE

EFFICIENCY 96.01 98.27

9 9 3 1 0.231667 4 0,24C749
5 0.397'11 7 0.35C4M1
8 0.37L022 q 0.335211

i JiAS CORE O .qo6q

VAR CCEFF 0.0C783C 0.0074q4
UFPICIENCY 90.54 96.13

9 2 3 0,498609 t 0,501925
S 0.50191 q 0,397623

BIAS CORP 0.q53332
VAk CCEFF 0.008665 0.007928
EFFICIENCY 81.8? 90.86

9 1 6 I.CCCCOo f 0.872609
81.5 CORR 0 . 163
VAR CCEFF 0CLi21f) 0.01CO,.
EFFICILNCY 63.1q 71.71

a I 0.147446 1 0.0186f9
2 0.086757 2 0.037944
3 0.001 771 ! - 0.056117
4 0.073035 4 C.076688

5 0.0q8793 0.096477
6 0.)077C7 t 0.122346
7 0.117401 7 0.151260
a 0.261Cql f 0.427672

BIAS (CR O. q8611
VAR CCEFF 0,007190 0.00PI19
EFtICIEKCY 100.00 IOCCO
EFF (VIN) 95191 88.73

9 a 7 1 0.147879 0.052029
2 0.086A44 0.056080
3 0.129459 4 0.076725
5 0.148615 0 0.096469

6 O.107355 6 0.12244.4
7 0.118267 7 0.151312
8 0,261581 E 0.4279CO

D14AS CORR 0.899051
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GAW/MATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETER; OF A

WEIBULL PCPLLATICN FRCM L-CRDER STA71STICS
(SAMPLE SIZES 2 Tn 10)

SHAPE PARAMETER - 4.OC

N M I LOCATION I SiALF

VAR CCEFF 0.0074.12 o.0oeh3
EFFICIENCY 99.70,

9 b 6 1 0.148253 2 0.074277
2 0.122250 4 O0.Od62
4 0.191251 5 0.096251" 1
6 0.1581Cs e 0.1229.4
7 0.117095 7 0.151164
8 0.263045 e G*42854C

BIAS CCR 0.899713
VAR CCFFr 0.007438 0.oce133
EF-ICIENC.' 99.3, 6q.s2

9 8 5 1 0,149994 2 0,074##LC
2 O,122.4'3 4 0,155220
4 0.192268 1 0.171233
6 0.223A32 1 0,151C44
8 0.312062 e 0.4217eg

BIAS (ORAR O.8g?49
VAR CC.FF 0.C07477 0.O0eW.4
EFI-ICIEKCY 98.84 99.!6

9 a 4 1 0.1781C? , 0.133948
3 0.230404 0.20C~p4
6 0.275986 1 O.ZC5482
8 0.315429 e C,43CR47

BIAS CORR 0,900810
VAR CCEFF 0.007S62 O.OOelq2
EFFICiENCY 97.73 q9.11

9 8 3 1 0.23L667 4 0.206C8
5 0.397311 t 0.257954
0 0.171022 e 0.498153

BIAS CORR O. qOg6q
VAR CCEFF 0.0 7930 D.ooe217
EFFICIENLY 94.38 qB.Cl

8 2 . 0.498609 5 0.3874e9
a 0.501391 e o564 5q6

BIAS CORR 0.953332
VAR CCEFF 0,008665 0.0085C8
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GAW/MATH/68-[

TABLE I

CCEFFICIENTS FnR ESTIMATION OF M

LOCATION ANC SCALE PARAMETERS CF &

WEIBULL PCPLLATICN FROM L-ORDER 
STA1ISTICS

(SImPLE SIZES 2 TO 10

SHAPE PARAMETER w 4.00

m L I LOCATION SCALE

EFFICIENCY 85.2 q5.42

8 6 1.CCOOCO o.0726e9

BIAS CORR 0.98216)

VAR CCEFF 0.011218 C 5

EFFICIENCY 65.80 Ao ez

7 1 1 0.155627 1 0.021433

2 O.Cq1152 2 0 .0427q2

3 0.0S3432 3 0.065712

4 oC96?96 4 0.084597
5 0. 10520' - 0.112335

6 0.111773 0.345

7 0.346l? 7 0.56q831

BIAS CORR 0.86578 0.009313

VAR CCEFF 0.OCB7C(l 0.0q31

LFr-CIENCY oc.00 70.30

7 t 0.156C 1 0.05eqtl

2 0.041252 3 0.C651iA

3 O) I165q4 Iv.08464

5 0.156788 0.112136

& 0.11L16 t 0.137017

7 0.347B58 1 O.57C155

BIAS CORR 0,86617C 0 .00,31q

VAR CCEFF O.C07823 49.q

EFFICIENCY 99.70

9 7 5 1 O.156712 2 O.05072

2 o.0q1t53 A 0IZ'3q9

3 0.117?M2 0.112111

5 0.214410 f 0.1377C2

7 0.4C0273 7 0.57C7T

BIAS CORR 0.8655l

VAR CCEFF 0.007853

EFFICIENCY 99.33

7 1 0.10882 - C.152428

3 0,196210 0 O.l57'95

5 O.2 1 546q 
0,1362
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GAW/MATH/6e-i

TARLE I

COErFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

%UE18ULL FCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETFR - 4.00

N L I LOCATInN I SCALE

7 0.4C2440 1 0.573079
11AS CORR 0.868204
VAR CCEFF 0.007896 0.009361

EFFICIENCY 98.78 99041

9 7 3 1 0.215n10 3 0.153115
4 0.324424 0.228783
7 0.460566 1 0.638555

BIAS COPP 0.871671
VAR CCEFF 0.008061 0.0094CS
EFFICIENCY q6.76 q9.C2

7 2 2 0.3931C9 4 :304u58
7 0.606891 0 .TO44es

BIAS CCRR 0.90279A
VAR CCEFF U.CC8739 0.C00558
.rriCIFKCY 89.26 97.44

9 7 1 6 1.OOCOCO 7 0.91,"679
BIAS COnk 0.94163
VAR CC.FF O.C11218 0.01C432
EFFICIENCY 69.53 89.27

9 6 0.16628' I 0.07P4
2 0.Oq898C 2 0.051.La4
3 0.C9768e 0.C731C1
4 0.104q21 4 0.102695

5 0.109617 5 0.126524
6 0.423415 6 0.708691

BIAS CORR 0.8301C3

VAR CCEFF 0.008344 '.01C926
EFFICIENCY 100.00 100.CO
EFF ( P/N) 04.96 65.€;3

6 5 1 0.1667;2 2 0.069953
2 0.048565 3 0.073064
3 C.rCq54t3 4 0.102762
4 0.158036 5 0.126534
6 0.479085 6 0.70q2C7

BIAS CCRn 0.829934
VAR CCEFF 0.008371 0O1C134
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*GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPLLATICN FROM L-ORVER STATISTICS
ISAMPLE SIUES 2 TO 10)

SHAPE P4RAMETER a 4,00

N m L I LOCATION I SCALE

EFFICIFKCY 99.67 99.93

9 6 4 1 06167300 2 0.09e9T4

2 0.137675 4 0.1446el

4 0.214207 0.1263C0

6 0.480818 0.71C517

BIAS CORR 0.830897
VAR CCEFF 00084C2 0.01C932

EFFICIENCY 9.30 99.77

9 6 3 1 0.200235 2 0,09225

3 0.257688 4 0.205665

6 0.542077 6 0.775424

BIAS COPP 0.832961
VAR CCEFF 0.0085C9 0.01C988

EFFICIENCY 9A.06 99.44

6 2 2 0.363720 4 0.276642

6 0.636272 6 0.781894

BIAS CORR 0.866459
VAR CCEFF 0.0C9037 0.01108

EFFICIENCY 92.33 -8.54

9 1 6 1.OOCOCC 1.018161

0:AS CORR 0.982163 0
VAR CCEFF 0011218 .1629
EFFICIENCY 74.3A 93,86

1 0.181010 1 0.03C02
9 1

2 06105191 2 0.05,4483

3 0.107646 3 0.09C946

4 0.110975 4 0.i18281
5 0.494979 q 0.852210

BIAS CURR 0.790550
fVAR C':EFF 0.00908C 0.013221

EFFICIENCY 100.00 l0.CO

EFFf(I/N) 78,07 54.49

9 4 1 0.181627 2 0.0822C5

2 0.105553 i 0.09Cq17

3 0.157454 4 0.118382
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GAW/MATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WF|BULL PCPLLATICN FROM L-ORCER STATISTICS
ISAMPLE SIZES 2 TC 10)

SHAPE PARAMETER a 4.UO

K M L I LOCATION I SCALE

5 0.555366 s 0-3528e5
BIAS CORR 0.7q0750
VAR CCEFF 0.CC9112 C,.1323;
EFFICIENCY 99.66 9.91

9. 5 3 1 0.215531 2 o.1le362
3 0.225143 4 0.17C6C4
5 0.558726 0.854242

BIAS CORR 0.7q3140
VAR CLEFF 0.CC917C 0.C13259
EFFICISKCY 99.02 99.71

9 5 2 1 0.280584 3 0.212267
5 0.719416 5 0.9ZC55

BIAS CORR 0.402288
VAR CCEFF 0.00C916 0.013314
EFFICIENCY 95.42 99.0"

9 5 1.cooco 1.097582
BIAS CORR 0.91IC94
VAR CCEFF 0.011347 C.013670
EFFICIENCY 80.02 96.72

9 4 4 1 0.2C1340 I C.C37L2C
2 0.117531 2 0.C75332
3 0.117484 ? 0.11CI53
4 r 563646 4 1.C09S4

BIAS CORR 0. 45461
VAR CCEFF 0... 1125 0.016736
EFFIC:KLY 10.uo loo.co
EFF (r'/N) 70.02 43.C4

9 4. 0.202128 2 0.103390
2 O.t64754 3 0.11C135
4 0.633118 4 1.01C556

BIAS C'JRR 0.746751
VAA CCCFF 0.010170 C.Ole73

EFrIC! EI\Cy 99.56 99.50

4 2 1 0.274q24 2 0.147246
0,725076 4 1.0755E5
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GAW/MATH/6e-i

TABLE I

COEFFICIENTS FOF, ESTIMATION OF

LOCATION ANC SCALE PARAMETERS CP A

WEIBULL PCPLLA1 ICN FROM 
L-ORDER STATISTICS

ISAMPLE SIZES 2 10 101

SHALPE pORMETER 4 4.00A E4
N m L LOCATIniN 

SCALE

BIAS COAR 0.752078

VAR CCEFF 0.C10363 
0eCIS793

FF CI ENCY 97.71 99.66

9 4 1 4 1 .COCO 1.1921!3

BIAS CORR 0.838818 t
VAR CCEFF O.011q72 0.01014

EFFICIENCY 6.5q.36

9 3 3 1. 0.232652 1 0.049296

2 0.134150 2 0.098343

3 0.633198 ,A 1.196378

BIAS CORR 0.691878 "2

VAR CCEFF O.01172q 
0.0227P5

EFFICIENCY 100.00 
l.co

EFF(M/N) 60.44 
31.62

3 2 1 0.276205 2 0113!45

3 0.1237 5 3 1.19172q

BIAS CCRR 0.6944142
VAR COEFF 0.011824 0.022816

EFFICIENCY 99.20 
q9.e6

3 1 3 1.0000cO 
1.316296

BIAS CCpR 0.759707

VAR CCEFF 0.013241 
0.022941

EFFICIENCY 88.58

4 2 2 1 0.287225 1 0.072253

2 0.712715 2 1,448955

BIAS CORR 0.623632

VAR CCEFF 0.014580 
0.03!565

EFFICIENCY OC. 00 000.Co

EFFI(/N) 48.62 
20.26

9 12 1.0Cocooo 
1. 5s58s4

BIAS CORR 0.664058

VAR CCEFF 0.015713 
0.038632

EFFICIENCY 92.7

9 1 1 1. 0 0 0 0 0 I 1.91CqC7
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GAW/MATH/6-1

TABLE I

COEFFICIENTS FUR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS UF A

WEIBULL PCPLLATICN FROM L-0ROER STATISTICS
ISAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 4.00

N M L I LOCATION I SCALE

BIAS CORR 0.523312
VAR CCEFF 0.021554 0.0787C5
EFFICIENCY 100.00 lO0.CO
EFF(M/N) 32.89 9.15

10 10 10 1 0.1121C7 I 0.013SC4
2 0.07547% 0.027795
3 0.07545! 0.041225
4 0.078472 4 0.0 5099
5 0.083184 s 0.069920

6 0.C88q26 4 0.C86463
7 0.096162 1 0.105593
8 0.105171 8 0.129688
9 0.117757 s 0.163339
10 0.147291 IC 0.249068

BIAS CORR 0.929173
VAR CCEFF 0.006376 0.00e4t2
EFFICIENCY 1OC0.0 lO0.CO
EFF(N/N) 100.00 lO0.CO

ic 10 q 1 0.1323C6 2 0.038274
2 0.075922 ? 0.0411q0

3 0.074958 4 0.055134
4 0117966 t 0.069764
f 0.132235 6 0.08657C
7 0.0q4873 1 0.105558
8 0.106675 e ^.129764
9 0.117367 s i.1633e6

10 0.147697 IC -24906
BIAS CORR 0.429586
VAR CCEFF 0.006389 1).006464

EFFICIENCY 99.79 99.96

IC I0 8 1 0.132782 2 0.0544C7

2 C.075118 4 0.07SCSC
3 0.11076q 5 0.06q322
5 0.16q911 f 0.087426
7 0.141245 7 0.104744
8 0.1033C9 F 0.13C417
9 0.119243 s 0.163314

10 0.147723 iC 0.249373
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GAW/MATH/6e-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 4.00

K M L I LOCATION I SCALE

BIAS CCRR 0.929808
VAR CCEFF 0.0064C4 0.00469
EFFICIENCY 99.56 99.89

L. 10 1 1 0.132872 2 0.054464
2 0.1C7S60 4 C.ol1644
4 0.162239 f 0.123459
6 0.182713 7 0.1036ES
B .507 0.131666
9 0.117291 9 0.163020

10 0.148553 iC 0.249810
BIAS CCAR 0.9301446
VAR CCEFF O.CC6424 0.006478
EFFICIENCY 99.26 99.74

10 10 6 1 0.156994 i 0.09757C
3 0.160148 5 0.142521
5 0.171385 7 0.149445
7 0.200873 e 0.1201!6
9 0.161823 q 0.165014

1C 0.148776 IC 0.25C092
RIAS CORR 0.930986
VAR CCEFF 0.0C6459 C.CE493
EFFICIENCY 98.72 99.51

iC ic 5 1 0.159132 4 0.1515E5
3 0.l96099 6 0,17e5CC
6 0.229914 e 0.179888 %

8 0.228268 9 0.163743 -

10 0.186S8R IC 0.251753
BIAS CORR 0.928997
VAR CCEFF 0.006537 0.006528
EFFICIENCY 97.53 q8.98

10 10 4 1 0.182954 4 0.19C260
4 0.310560 1 0.261643
8 0.316125 s 0.21S3C3

10 0.190361 iC 0.253747
BIAS CORR 0.931507
VAR CCEFF 0.006688 0.0O059C
EFFICIENCY 95.34 980C5
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GAWIMATH/60- I

TALE I

COEFFICIENTS FOR ESTIMATION cf
LUCATt09h ANC SCALE PARAMETERS CF A

W1IBULL PCPLLAIICN FRCI' L-0fCE STAIhbTICS
(SAM'PLE SIZES 2 TO 101

SH-APE PARAMETER a 4.00

N M L I L tc A T 1 1 SCALE

10 to 3 1 0.21102? 09273419

14C 0.1 M 030;931
BIAS cool 00907q1
VAN CLi~f C.Lr7oso 00000739

EFI~NY 90.31 95.ee

to t0 2 1 0.'s'4081 0.519q86

UIA COAR 0.q21CCn
VAR CU~PF 0.007A70 00001171

10 10 1 to I:CCCOCO i 0,0u

VAN CU P7 0001016h 0.009M~

UFFICILNEV 61.7? 700to

10 9 9 1 .10 ~ I 0.0M5)9
2 0.01fl167 2 0.0C721
3 U.(Lb, 66 0.04(ds71
4 0.0 0Ni) I 0.CSYF4u

0.0n77479l 0,07S411Q

7 Oerq~qzy 00111t614
Ii 1).101911 6 08142191
9 0.2 )')oil C 9 14 t

BIAS LOPI luoyC1qc'
VAN C(API 0.0061,11 0.001158
W7ICIUPCY 100Ofln l00,CO
tFI P/N) 96.4? 69 .e

10 4 1 1"I 11 ~ 2 0.042 )62
00 feIil 14 0004( 1p)

1 0,114079 4 9001
s 0.111421 1 01079116

6 010H97C? i 0*09AO1c
1 of ?CI a 10. 7 OIITTPI

a 041067C9 0 00141750
9 0.240609 4 03A3

4 7



GAW/MATH/68- L

TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANC SCALE PARAMETERS CF A

WEIIbULL PCPlLATICN FROM L-ORDER STATISTICS
(SAMPLE SILES 2 TO 10)

SHAPE PARAMETER a 4.00

N m L I LOCATION I SCALE

BIAS CORR 0.902386
VAR CCEFF 0.006627 0.001191

EFFICIEKCY qq,78 99.96

1C 9 7 1 0.137724 2 0.06C555
2 0,077912 4 0.0676e

3 0114910 007e8 8

5 0,176035 6 0.095044

7 0,146077 1 0,116875

8 0,106030 E C.143020
9 0.241502 9 0,3q5076

BIAS CORR 0.902268
VAR CCEFF 0.005642 0.007198

EFFICIENCY 99.56 99.e7

10 9 6 1 0,.37860 2 0.06C632

2 0.109740 i 0.12384C
4 0.168101 f 0.136072

6 0.18g924 7 0.11567L

8 0.155160 E 0.144475

9 0.240213 s 0.3952C5

BIAS CORR 0.90246A
VAR CCEFF 0.006665 0.007210

Ef-eICIENCY 99.22 99.71

10 9 1 0,162841 0.108297
3 0.1660C5 0,158436

5 0,1777C4 1 0165543

7 0.2C7333 @ 0.14C584

9 0.206117 q 0.39 7 6 5 7

BIAS CORR 0.9C3301
VAR CCEFF 0.006700 0.007226

EFFICIENCY 98.6q 9q47

I G 9 4 1 0.186623 4 0.16e429
4 0,268535 f 0.197651

7 0,254187 0.qe439
9 0.290655 q 0.398025

HI AS jRR 0.907388

VAR ,.EFF 0.006805 0.0721

EFFICIENCY 97.17 9e.e6

483



GAW/MATH/6e- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FRCP L-ORCER STATISTICS
[SAMPLE SIZES 2 TO 101

SHAPE PARAMETER a k.00

N M L I LOCATION SCALE

10 9 3 1 0.213022 4 0.211279
5 0.407826 7 0.289911

9 0.379152 9 0.461128
BIAS CCRR 0.9C7915
VAR CCEFF 0.0070511 0.007348
EFFICIENCY 93.69 97.86

1o 9 2 3 0.444081 6 0,413143
8 0.555919 9 0.524927

BIAS CflRR 0.9270C8
VAR CCEFF 0,CC7R70 0.0075F6
EFFICIEhCY 84.01 94.75

iC 9 1 6 1.O000CO 0.86C0i7
BIAS CORR 0.943158
VAR CCEFF 0.010166 0.009152

EFFICIENCY 65.05 78.54

iC 8 8 1 0.143461 1 0.017176
2 0.082372 2 0,0355C8
3 0.080354 3 0.048895
4 0.087839 4 0.073553
5 0.086801 5 0.081445
6 0.C981C3 6 0.IICQCC
7 0.102241 1 O.128566
8 0. 31RA30 e 0.525456

BIAS CORR O.872665
VAR CCEFF 0,006928 0OOelC9
EFFICIENCY 1OC.00 100,Co
EFF(;/N) 92.03 79.68

10 8 7 1 0.143681 2 .O4e5t.
2 0.082847 ? 0.048855
3 0.079844 4 0.0736C4
4 0.129060 5 0.0813eo
6 0. 1433C6 6 O.IIC44
7 0.100906 7 0.128534
a 0.320358 f 0.525711

BIAS CORR 0.872815
VAR CCEFF 0.0C6942 O.OOel13
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GAW/MbTH/68-1

TABLE I
COEFFICIENTS FOR -ST|MATION C.F

LOCAIIOK ANC SCALE PARAMETERS %'F A
WEIRULL PCPULATICN FRON L-ORDER STATISTICS

(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER - 4.00

N M L LG.;ATInN I SCALE

EFFICIENCY 99.79 99.96

iC 8 6 1 C,.144001 2 0.067695
2 0.1144CI 4 0.102032
4 0.175404 0.08C8617
6 0,144732 f 0.112076
7 0.C99459 7 0.127584
8 0.3220C3 e C.526647

BIAS CORR 0.873778
VAR CCEFF 0.006961 O.OOEt2C
EFFICIENCY 9q.52 99,e7

1I 8 5 1 0.144333 2 0.067777
2 0.114668 4 0.14C038
4 0.176276 6 0.154139
6 0.197054 1 0.126353
8 0.367669 e 0.528258

BIAS CORR 0,873158
VAR CCEFF 0.006981 0.008133
EFFICIENCY 9q.23 99.71

L 8 4 1 0.171579 3 0.122148
3 0.210916 5 0.176482
6 0,24663 " 0.185I1C7
8 0.370867 f 0.526801

BIAS CORR 0.875582
VAR CCEFF 0.007049 0.00e162
EFFICIENCY 98.2A 99,35

10 8 3 1 0.197426 4 0.19C027
4 0.334412 6 0,221611
8 0.468162 E 0.59C3C9

BIAS CORR 0.877116
VAF CCEFF 0.007221 0.008208
EFFICIENCY 95.94 98.79

IC 8 2 3 0.444081 5 0.336317
8 0.5559lq e 0.653064

BIAS CCRR 0.9270CR
VAR CCEFF 09007870 0.00@364
EFFICIENCY 88.01 96..5
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GAW/MATH/68- 1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATICIO ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-CROER STATISTICS
(SAMPLE SIZES 2 TO 10)

SlIPPE PARAMETEr' 4.00

N M L I LOCATUIN I SCALS

iC 8 1 6 1.0COOCC E 0.927163
BIAS CORR 0.943158
VAR CCEFF 0.010166 0.009278

EFFICIENCY 68.15 87.40

IC 7 7 1 O.152040 1 O.Cqqq8
2 0108565q 2 0.037986
3 0.0893C9 ? 0.0636e7
4 0.C85398 4 0.07C841
5 0.098428 0.t05138
6 0.098.71 6 0.1]e356
7 0,390296 7 0.651431

BIAS CORR 0.841256
VAR COEFF 0.007334 O.C013C6
EFFICIENCY 100.00 O0C.CO
EFF(P/N) 86.91 69.43

Ic 1 6 1 0.1523q4 2 0.053175
2 0.085638 3 0.063648
3 0.126971 4 0.C7C899
5 0.145277 0.105076
6 0.097527 f 0.118527
7 0.392185 7 0.6516ES

BIAS CORR 0.841671
VAR CCEFF 0.007351 0.009311
EFFICIENCY 99.78 99.q5

10 7 5 1 0.152847 2 0.053074
2 0.0853C6 2 0.0948C2
3 O.1P78C7 0.143e77
5 0.1'43814 6 0,117374
7 0.440226 1 0.653321

BIAS CORR 0.841414
VAR CCEFF 0.007168 0.009322
EFFICIENCY 99.54 99.3

10 7 4 1 0.179775 3 0.13S159
3 0.183211 0.144433
5 0.194627 d 0.116726

7 0.442387 1 0.6549q99
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;AW/MATH/6e-i

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANC SCALE PkRAMETERS CF A

WEIBULL PCPLLATICN FRCPO L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER * 4.00

N m L I LOCATItN I SCALE-

BIAS CCRR 0.843795
VAR CCEFF 0.0C74C4 0.009340
EFFICIENCY q9.06 99.64

IC 7 3 1 0.2C6464 3 0.13;689
4 0.295465 0.202517
7 0.498071 7 0.713166

BIAS CORR 0.847295
VAR CCEFF 0.CC7532 0.009365
EFFICIENCY 97.37 99.37

1C 7 2 2 0.361221 4 0.26S254
7 0.638779 I 0.7750CI

BIAS CORR 0.877253
VAR CCEFF 0.00R057 0.o0094e0

EFFICIENCY 91.03 98.17

IC 7 1 6 1.OOCCCO 7 0.9919C0

BIAS CORR 0.943158
VAR CCEFF 0.010166 O.01CO65
EFFICIENCY 72.15 92.47

ic 6 6 1 0.162577 1 0.022659
2 0.093q55 2 0.048432
3 0.089538 3 0.063375
4 O.098859 4 0.09t458
5 0.C98796 5 0.111072
6 0.456275 E 0.778755

BIAS CORR 0.807012
VAR CCEFF 0.CC7864 0.01C921

EFFICIENCY 100.00 1O0.CO
EFF(P/N) l.O08 59.17

1l 6 5 1 0.162875 2 0.065648
2 0.094515 3 0.063331
3 0.0890C6 4 0.096535

4 0.145796 S 0.111OC4
6 C.507SC9 f 0.779245

BIAS CORR 0.807007
VAR CCEFF 0.0C7883 0.01C927
EFFICIENCY 99.76 99.94
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GAWN/MATH/68-1I

TABLE I

COEFFICIENTS FnR ESTIMATION OF
LOCP.TIOK ANC SC|te: PARAMETERS CF A

WEIBULL PCPLLATICN FRUM L-ORCER STATISTICS
(SAMPLE SIZES 2 TO 101

SHAPE PARAMETER - 4.00

N M L I LOCATInN I SCALE

10 6 4 0.1632E1 2 o.0oC488
2 0.12973C 4 0.13339
4 0,1975C7 0.11C3S3
6 0.5C9460 6 0.78C577

BIAS CORR 0.807898
VAR CCEFF O.0C7906 O.C1Cq39
EFFICIEKCY 99.47 99.84

iC 6 3 1 0.1Q4293 2 o.C9C6!3
3 0.237787 4 0.18!376
6 0.56t920 6 0.8386C1

BIAS CORR 0.8G9q8q
VAR CCEFF O.OC7991 O.OIC963
EFFICIENCY 98.41 99.62

10 6 2 1 0.2761- 4 0.251183
6 0. 7238' 6 0 848,14

BIAS CORR 0.823475
VAR CCEFF 0.008415 0.011040

EFFICIENCY 93.45 98.52

10 6 1 6 1.000000 6 1.06C268
BIAS CORR 0.943158
VAR CCEFF 0.010166 0.011428
EFFICIENCY 77.36 95.5?

10 5 5 1 0.177545 1 0.027974
2 0.099935 2 0.053684
3 0.101676 3 0.084371
4 0.10201? 4 0.1058C8
5 0.518927 5 0.913448

BIAS CORR 0.768920
VAR CCEFF 0.008574 0.013217
EFFICIENCY 100.00 1O0.CO

EFFIM/N 74.36 48.84

iC 5 4 1 0.178045 2 0.074945
2 O.0Oq9864 3 0.084339
3 0.146726 4 0.105910

5 0.575365 o.91g3ge8
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GAW/MATH/6e-1

TAeLF I

COEFFICIENTS FtA ES7IMATION OF
LOCATION ANC SCALE PARAMETERS CF A

WEIBULL PCPLLATICN FROM L-GRCER STAI|STICS
(SAMPLE SIZES 7 TO 10)

SHAPE PARAMETER a 4.00

N M L I LOCATION I SCALE

BIAS CORP 0.769180
VAR CCEFF 0.008597 0.013228
EFFICIENCY 99.73 99.93

iC 5 3 1 0.209739 2 0.108065
3 0.211748 4 0.155052
5 0.578513 5 0.9150C2

BIAS CORR 0.771555
VAR CCEFF 0.008646 0,013247

EFFICIENCY 99.17 99.7

LO 5 2 1 0.268453 3 0,193639
5 0.731547 5 0.9752C3

BIAS CORR 0.779R84
VAk CGEFF 0.00892C 0,013286
EFFICIENCY 96.12 99.47

10 5 1 5 1.000000 1.137619

BIAS CORR 0.87902q
VAR CCEFF 0.010472 0.013553
EFFICIENCY 81.87 94.52

IC 4 A 1 0.197645 1 0.034164
2 0.112207 2 0.06qis7
3 0.11052 3 0.lOCOSi

4 0.579997 41 1.064033
BIAS CORR 0.725377
VAR CCEFF 0.009575 0.016733
EFFICIENCY 100.00 100.Co
EFI-(P/N) 66.59 38.62

10 4 3 1 0.198291 2 0.0q5377
2 0.155896 3 C.10C016
4 0.645813 4 1.06485C

BIAS CCRP 0.726148
VAR CCEFF 0.009611 0.016747
EFFICIENCY 99.63 99.92

10 4 2 1 0.266127 2 0.1346e8
4 0.733873 4 1.1244C0

BIAS CORR 0.731560
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tskw/MATH/6e- 1

TABLE I

COEFFICIENTS FOR EvTIMATI0N OF
LUCATION ANC SCALE PARAMETERS OF A

WEIRULL DrPtLATICN FROw L-ORCER STATISTICS
(SAMPLE SIZES Z TO 10)

S,4APE PARAMETER a 4.00

N M L I LUCATION I SCALE

VAR CCEFF O.0077C 0.016776
EFFICIENCY 98.00 99.74

10 4 1 4 1.C000CO 4 1.23151c
BIAS COAR 0.912011
VAR CCEFF 0.011174 0 016941
EFFICIENCV 85.69 98.13

IC 3 3 1 0.?287CC 1 CC45494
2 0.t28l 2 C.09C149
? %.4 3082 1 l.2459C9

sits COR 0.671495

EFFICIENCY 100.00 IOC.CO

EFFIM/N) 57.41 28.36

to 3 2 1 0.269R67 2 0.124775
3 0.730133 1.247033

BIAS CORR 0.675R4
VAR CCEFF 0.0111e6 000228C7
EFFICIENCY 99.2q 99,81

IC 3 1 3 1.CCOCC 1.356316
BIAS CORR 0.73T292
VAR CCEFF 0.012451 0.0229C5
EFFICIENCY 89.20 99.46

10 2 2 1 0.282887 1 0 066617
2 0.717113 2 1.4960C7

BIAS CORR 0.607265
VAR CCEFr 0.C13821 O.Cj5564
EFFICIENCY 10.OC 100.CO
EFF(P/N) 45.13 18.17

10 2 1 2 I.O00CO 2 1.548e5e'
BIAS CORR 0.645749
VAR CCEFF 0.C14832 0.35611

EFFICIENCY 93.06 99.85

t0 1 1 1 .0,0CO 1 1.9619C9
BIAS CORR 0,509708
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GAW/MATH/68-1

TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATICN ANC SCALE PARAMETERS CF A

WEIBUI.L PCPLLATiCN FROM L-ORDER STATISTICS
(SAMPLE SIZES 2 TO 10)

SHAPE PARAMETER a 4.00

N M L 1 LOCATION I SCALE

VAR CCEFF O.C 0448 O.C7RC5
EFFICIE:CY 100.00 lOO.tO
EFF(?,/N) 31.l. 8.21

491
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GAW/MAH/68-1

APPENDIX B

Tables

for

Sample Sies 1.1 to 13



TABILE I I

CUFFFICIENIS FUR ESTIMATION OF
LOCATION AND SCALE PARA1WEES CF A

%EIBULL POPULAJ!CN FROM L-CAOER STATISTICS
(SAMPLE SIZE$ I1 10 13)

SHAPE PARAMETER a 095C

N 10 I LOCATION I SCALE

2 -0.0746)C 2 W.318164
3 -0002164C 1 0.232645
4 -0.007903 4 ui.17810,
5 -06003205 5 0.139976
6 -00001471 6 .111599
7 -0.000682 7 ('.009499
a -00M 0.071437
C. -U.UO014C 9 0,055584
10 -0900J053 10 001?
11 -0.000011 It 0.021176

bIAs CORR 0.005674
VAR COIFF D~.011255 C,1192314
EFFICIENCY 100.00 100.0JO
EFFIM/) 100000 0'~

11 I C1 1.1101)7 2 (.*446'436
2 -0907463C 3 PC.Z3V4
1 -0.02164C 4 0 178318

4. -0.00790) 5 C.14CO45
-0.00128! 6 0.1116"~

6 -0.001471 7 c.0095, 1
7 -0000066) N (.7147(
a -0eC00317 0.055912

y =0.000140 10 iL 041'041
1o 'U9000060 11 0.0221"6

CIA$ Cr1RR 00005719
VAR CotrrI 0.00125.4 0.10255)
EPPICIMt4Y 100.00 99,95

1 111 1.110157 7 0.6216Yd0
2 -0.074631 4 02W
1 -0@021641 5 0,140?91

4 -0.007904 6 01111576
5 -00005206 7 Goys
6 -0.001477 0 Qe071547

VA ~JP7 -0.000664 9 040964



GA ,/ ATIt4/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF 9

LOCATION AND SCALE PARAMETERS OF A
WEImULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES It TO 13)

SHAPE PARAMETER v 0.50

m L I LOCATION I SCALE

EFFICIENCY 100.00 9907

11 1.110196 2 0.629472
2 -0.074637 4 0.353836
3 -0.021644 6 0.156839
4 -0.007905 7 0.089855
5 -0.003287 8 o.071684
6 -0.001473 9 0.056060
7 -0.000937 10 0.041444
9 -0.000312 11 0.022238

BIAS CORR 0.005834
VAR COEFF 0.001255 0.383423

EFFICIENCY 99.99 99.73

I 1 7 1 1.110292 3 0.553621
2 -0.074648 5 0.284101?
3 -0.421149 7 0.126468
4 -0.007909 a 0.071920
5 -0.003291 9 0.056225
6 -0.001994 10 0.041558
8 -0.000802 11 0.022296

BIAS L(OR 0.005977
VAR COEFF 0.001255 Us384382
EFFICIENCY 99,98 9q.48

It 1 1 1.110516 3 0.702067
2 -0.074672 6 0,271186
3 -0.021661 8 0.100014
4 -09007918 9 0.056574
5 -0,004384 10 0041790
7 -0.00160 11 09022412

BIAS CORR 0,006204
VAR COEFF 0.001255 0.386294
EFFICIENCY 99,96 98.99

11 1L 1 1.111038 4 0.610518
2 -0.074730 7 0.219305
3 -0.021690 9 0.077022
4 -0,010344 i0 0.042180
6 -0,004274 11 0.022602

BIAS CORR 0,006547

3



GAW/MATH/68-1

TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

I' SHAPE PARAMETER a 0.50

N L I LOCATION SCALE

VAR COEFF 0.001256 o.3B9362
EFFICIENCY 99.91 98.21

11 11 4 1 1.11232q 5 0.537640
2 -0.074872 8 0.178428
3 -0.027607 10 0.055526
5 -0.009849 11 0.023010

BIAS CORR 0.007071
VAR COEFF 0.001258 0.395709
EFFICIENCY 99.79 96.63

11 1 :1 1.1.16021 6 0.482610
2 -0.091874 9 0.146528
4 -0.,024147 11 0.028939

BIAS CORR 0.007901
VAR COEFF 0.001262 C.41119
EFFICIENCY 99.45 93.00

11 11 1 1.068187 a 0.383098
3 -0.068187 11 0.036075

BIAS CORR 0.009349
VAR COEFF 0.001280 0.455657

EFFICIENCY 98,09 83.92

It 11 I 1.O000OC 9 0.38 q62
BIAS CURR 0.016529
VAR COEFF 0.001366 0.590102
FFFICIENCY 91.87 64.80

t 13 10 1 1,110137 1 0.516816
2 -0.074630 2 0.350757
3 -0.021640 3 0.256785
4 -0.007903 4 0.196511
5 -0.003285 5 0.154491
6 -0.001471 6 0.123544
7 -0.000683 7 0,099088

8 -0.000317 8 0.079342
9 -0.000140 9 0.062505

10 -0.000068 10 0.076879
BIAS CORR 0.005719
VAR COEFF 0.001255 U.4207q6
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

IkIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 70 13)

SHAPE PARAMETER a 0.50

N L I LOCATION I SCALE

EFFICIENCY 100.00 100.00

FF(M/N) 100.00 90,87

II 10 9 1 14110157 2 0.494914
2 -0.074633 3 0,257304

3 -0.021641 4 0.196754

4 -0.007904 5 0,154629

5 -0.003266 6 0.123434

6 -0.001472 7 0099151

-0.000684 B 0.079389
8 -0.000440 9 0,062540

10 -0.00009e Ic ,.078921

BIAS CORR 0.005747
VAR COEFF 0.001255 0.421013

FFFICIENCY 100.00 q,95

11 LJ 1 1.110196 2 0.692116

2 -0.074637 4 0.282311

3 -0.021644 5 0.154915

4 -0.007905 6 0.123611

5 -0.003287 7 0.099272

6 -0.001473 8 0.079475

7 -0.000937 9 0.062604

9 -0.000312 10 0.08996

BIAS CORR 0.005834
VAR COEFF 0.001255 0.421399

FFFICIEr4CY 99.99 99.86

11 Iu 7 1 1.110292 2 0.694192

2 -0.074648 4 0.396069

3 -0.021649 6 0,175553

4 -0007909 7 0.099511

5 -0.003291 8 0.079640

6 -0.00L994 9 0.062720

8 -0.000602 10 0.079131

BIAS CORR 0.005977
VAR COEFF 0.001255 0.22073

EFFICIENCY 99,99 99.70

11 10 6 1 o1.10516 3 0.610871

2 -0.074672 5 O,31389q

5i



GAW/ MATH/68-1

TABLE It

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS GI A

WEIBULL POPULATION FROM L-ORDER STATISTICS

4SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a O.SC

K M L I LOCATION SCALE

3 -0.021661 7 0.140027

4 -0.007918 a 0.079923

5 -0.004384 9 0.062922

7 -0.001880 10 0.079363

BIAS CORR 0.006204

VAR COEFF 0.001255 0.423243

EFFICIENCY 99.96 99.42

11 u 1 1.111038 3 C.775253

2 -0.07473C 6 0.3000 6

3 -0.02L690 8 0.111107

4 -0.010344 9 0.063346

6 -0.004274 it 0.079839

BIAS CORR 0.006547

VAR COEFF 0.001256 C.423582

EFFICIENCY 99.91 98.85

1 P 4 L 1.1l2329 4 0.675093

2 -0.074872 7 0.243343

3 -0.027607 9 0.086165

5 -0.00984q 10 0.C80629

BIAS CORR 0.007071

VAR COEFF 0.001258 0.429355

EFFICIENCY 99.79 98.01

ii 10 3 1 1.116021 5 0.596149

2 -0.091874 8 o. 19167

4 -0.024147 10 0.096388

BIAS CORR 0.007901

VAR COEFF 0.001262 0.437247

FFFICIENCY 99.45 96.24

11 1O 2 1 1.068187 7 0.465355

3 -0.068187 10 0.111-119

BIAS CORR 0.009349

VAR COEFF 0.001280 0.462532

EFFICIENCY 98.09 90,98

ji l1 1 t 1.00000- 9 0.3d1962

BIAS CORR 0.016529

VAR COEFF 0.001366 0.590102

6



CA4 / /6 d- I

TABLE Ii

COEFFICIENTS FOR ESTIMATION OF
LUCATION AND SCALE PARAMETERS OF A

w IBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 0.5C

N M L I LOCATION I SCALE

EFFICIENCY 91.88 71.31

it9 1 1110164 1 0.577513
2 -0.074633 2 0.392t45
3 -0.021642 3 0.287277
4 -0.0U1904 4 0.220051
5 -0.003286 5 0.173228
6 -0.001472 6 r,.138586
7 -0.000684 7 0.1t1~n7
8 -0.000318 8 -.U89997
9 -0.000224 9 0.179602

HiAS CORR 0.005811
VAR COEFF 0.001255 n.468796
EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 81.57

11 9 1 1.110196 2 0.553267
2 -0.074637 3 0.287875
3 -0.021644 4 0.220336
4 -0.007905 5 0.173395
5 -0.003287 6 0.139696
6 -0.001473 7 .3.11L785
7 -0.000937 8 0.09J0C6
9 -0.000312 9 0.179710

BIAS CORR 0.005834
VAR CUFFF 0.00125! 0.469068
EFFICIENCY 100.00 99.94

11 9 1 1.110292 2 0.773987
2 -0.074648 4 0.316093
3 -0.021649 5 0.173734
4 -0.007909 6 0.138911
5 -0.003291 7 0*111914
b -0.001994 8 0.09)164
8 -0.000802 9 0.179906

BIAS CnRR 0.005977
VAR COEFF 0.001255 0. ,q551
CFFICIENCY 99.99 99.

11 1 1.110516 2 0.776471
2 -0.074672 4 0.443762

7



GAW/ MATH/ 05-1

TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER 
STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPF PARAMETER a O.5C

m L I LOCATION I SCALE

3 -0.021661 6 0.19720"

4 -0.007918 7 0.112227

5 -0.004384 8 ,.090369

7 -0.00188C 9 0.180261

BIAS CORR 0.006204
VAR COEFF 0.001255 0,470399

EFFICIENICY 99.97 q9,66

ii 9 1 1.111038 3 0.683882

2 -0.074730 5 O.352339

3 -0.02169C 7 0.157824

4 -0.010344 8 0.090 ' 23

6 -0.004274 9 0.180P75

BIAS CORR V.00654?

V~k COEFF 0.001256 0.471870

EFF"CIENCY 99.92 99*35

11 9 1 I.L)2329 3 0.8689Q6

2 -0.074872 6 0.337662

3 -0.027607 8 0.I26031

5 -0,009849 9 0,182148

BIAS CORR 0.o07071

VAR COEFF 0.0C1258 09474831

EFFICIENCY 99.80 q8.73

II 1 1.116021 4 0.758301

2 -0.09181" 7 0.275197

4 -0.024147 9 0.209428

BIAS CORR 0.007901

VAR COEFF 0.001262 0.4Tg648
EF F IC IENCY q9. 45 91 .74

1 9 2 1 1,068187 6 G.5wb8sl

3 -0.068187 9 0.238875

BIAS CORR 0.00934S9

VAR COEFF 0.001280 0.49528q

EFFICIENCY 98.04 9452

11 1 1 1 1.000000 9 0.381962

BIAS CORR 0.016529

VAR COEFF 0,001366 C.59012



G bw/ KIAT F/h8- I

TABLE II

COTFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

W'.IBULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 0.50

L I LOCATION I SCALE

EFFICIENCY 91,88 79.44

11 8 1 1.L10235 1 0.655629
2 -0.074641 2 0.445545
3 -0.021646 3 Q.326750
4 -0.007907 4 0.250663
5 -0.003285 5 0.197754
6 -0.001475 6 0.158727

7 -0.000687 7 0.128627
8 -0.000591 8 0.348375

BIAS CORR 0.005953
VAR COEFF 0.001255 0.529590
EFFICIENCY 100.00 100.01
EFF(M/N) 99.99 72.20

I1 7 1 1.110292 2 0.628513
2 -0.074648 3 0.327457
3 -0.021649 4 0.251008
4 -O.00790S 5 0.197960
5 -0,003291 6 0.158866
6 -0.00199A 7 0.128727

8 -0.000802 8 i.348619
BIAS CORR 0.005977
VAR COEFF 0.001255 0.529940
EFFICIENCY 99.99 99.93

11 6 1 1.110516 2 0.879711
2 -0.074672 4 C.359986
3 -0.021661 5 C.198376
4 -0.007918 6 0.159135
5 -0.004384 7 0.12891?
7 -0.001880 8 0.349063

BIAS CORR 0.006204
VAR COEFF 0.0n1255 0.530565
EFFICIENCY 99.97 99.82

I1 8 1 1.111038 2 0.882786

2 -0.074730 4 0.505903

3 -0.021690 6 0.225760

4 -u.010344 7 0.129290
6 -0.004274 8 0.349880

9
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GAW/MATH/6-1

TABLE 11

COEFFICIENTS FUR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

iEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.50

h P L I LOCATION I SCALE

BIAS CORR 0.006547
VAR COEFF 0.001256 .531671

EFFICIENCY 99.92 99.61

a. 4 1 1.112329 3 0.778566

2 -0.074872 5 0:402821

3 -0.027607 7 0.181633

5 -0.009849 8 0.351294

BIAS CORR 3.007071
VAR COEFF 0.001258 0.53I591

EFFICIENCY 99.80 99.25

1. d 1 1*116021 3 0.B90869

2 -0,09l874 6 1.387544

4 -0.024147 B 0.394098

,IAS CORR 0.007901
VAR COEFF 0.001262 0.537489

EFFICIENCY 99.46 98.53

. 8 1 1.068187 5 0.159650

3 -0.068187 8 n.437853

BIAS CORR 0.009349
VAR CLEFF 0.001260 0.548381

EFFICIENCY 98.10 q6.57

11 1 1 1.O0OOOC 8 0.623128

IIAS CORR 0.016529
iAR COEFF 0.001366 0.611221

EFFICIENCY 91.88 86.64

11 7 1 1.110401 1 0.759282

2 -0.074660 2 0.516614

3 -0.021655 3 0.379491

4 -0.007913 4 0.291782

5 -0.003295 5 04230943

6 -1.001481 6 0.186274

1 -0.001398 7 0.629q58

BIAS CORR 0.006175
VAR COEFF 0.001255 0.608710

EFFICIENCY 100.00 100.00

EFFiM/N) 99.97 62.82

10
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TABLE II

COEFFICIENIS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

h IRULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 0.5C

M I LOCATION I SCALE

11 7 1 1.110516 2 0.728589
2 -0.074672 3 0.3e0353
3 -0.o21W61 4 0.292215
4 -0.007918 5 0.231207

5 -0.0q4384 6 0,186456
7 -0001980 7 0.630481

8IAS CUkR 0.006204
VAR COEFF 0.001255 0.609187

EFFICIENCY 99.99 99.92

I 7 5 1 1.111038 2 1.020573

2 -0.074730 4 0.418884

3 -0.G21690 5 0.231741

4 -0.010344 6 0.186810
6 -0.004274 7 0.631444

BIAS CORR 0.006547
VAR COEFF 0.001256 0.61C030

EFFICIENCY 99.94 99,78

11 7 1 1.112329 2 1,024552
2 -0.074872 4 0,589571

3 -0.027607 6 0.264746
5 -0.009849 7 C.633254

BIAS CORR 0.007071

VAR COEFF 0.001258 0.611541

EFFICIENCY 99.82 99.54

7 1 1.116021 3 0.905386
2 -0.091974 5 0.471426
4 -0.024147 7 0.697140

BIAS CORR 0007901

VAR COEFF 0.001262 0.614162

EFFICIENCY 99.47 99.11

II 7 1 1.068187 4 1.004600
3 -0.068187 7 0.761582

BIAS CORR 0.009349
VAR COEFF O.0Ol28C 3,622317

FFFICIENCY 98.11 97.81

S 7 l 1 1.O0000C 7 0.988596

11
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WLISULL POPULATION FROM -ORDER STATXSTICS
tSAMPLE SIZES 11 10 131

SHAPE PARAMETER a 0.50

M L I LOCATION I SCALE

BIAS CORR 0.016529
VAR COEFF 0.001366 0.666893
EFFICIENCY 91.90 91.28

11 6 6 1 1.110779 1 0,9027:2
2 -0.074701 2 0.615334
3 -OOZi616 3 0.453018
4 -0.007929 4 0.349532

5 -0.003308 . .277157
6 -0.003165 6 1.110856

BIAS CORR 0.006509
VAR COEFF 0.001256 0.715667
EFFICIENCY 100.00 100.00
EFF(M/N) 99.94 53.43

11 6 5 1 1.111O3e 2 0.867500
2 -0.074730 3 0.454195
3 -0.021690 4 0.350104

4 -0.010344 5 0.178318
6 -U.004274 6 1.111985

BIAS CORR 0.006547
VAR COEFF 0.0C1256 0.'11633L
EFFICIENCY 99.98 99.91

11 1 1.112329 2 1.216527
2 -0.074872 4 0,50S515
3 -0.027607 5 0.279041
5 -0.00984q 6 1,114097

BIAS CORR 0.007071

VAR COEFF 0.001258 0.717533
EFFICIENCY 99.85 99o'4

11 6 3 1 1.116021 2 i.2219E
2 -0.091874 4 0.707446
4 -0.024147 6 1.211199

BIAS CORR OC07901
VAR COEFF 0.001262 0.719724
EFFICIENCY 99.51 99.44

11 6 2 1 19068187 3 1.375099
3 -04068167 6 1.307039

12
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TABLE Ii

COEFFICIENTS FOR ESTIMaTION: OF
LOCATION AND SCALE PARAMETERS CF A

U.EI6ULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.50

m L I LOCATION I SCALE

B:AS CORR 0.009349
VAR LOEFF 0.001280 0.726271
ErFICIFNCY 98.15 98.54

S 6 11 1.000000 6 1.57U060
BIAS CORR 0.016529
VAR COEFF 0.0n1366 0.758286
EFFICIENCY 91.93 94.38

11 1 1.111638 1 1,113141
2 -0.074796 2 0.760732
3 -0.021723 3 0.562L26
4 -0.007963 4 0.435715
5 -0.007156 5 1.972140

BIAS CORR 0.007015
VAR COEFF 0.001257 0.867877
EFFICIFNCY 100.01 100.00
EFFIM/N) 99-8b 44.06

i 5 5 1 1.112329 2 1.u71922
2 -0.074872 3 0.563615
3 -0.027607 4 0.436529
5 -0.009649 5 1.974711

HIAS COUAR 0.007071
VAR COEFF 0.001258 0.8687
EFFICIENCY 99.93 99.8

II 1 1.IL6021 2 1.505713
2 -0.091874 4 0.624706
4 -0,024147 5 1.979607

BIAS C(IRR 0.007101
VAR COEFF 0.001262 0.870739
EFFICIENCY 99.59 9y.67

Ii 5 1 1 1,068187 3 1.337835
3 -0.068187 5 2.l3e500

6iIAS CORR 0.009349
VAR COEFF 0.00128C 0.875012
EFFICIENCY 98.23 99.18

i 5 1 1 1.000000 5 2.554908

L 13
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIOULL POPUL'.TION FROM L-OkDER STATISTICS
ISAMIPLE SIZES 1. 10 13)

SHAPE PARAMETER s 0*50

M L I LOCATION I SCALE

BIAS CORR 0.016529

VAR CUEFF O,00L366 0.899348
EFFICIENCY 92,01 96.50

11 4 1 1.113679 1 1.448044
2 -0.075022 2 0.9934?9
3 -0.021836 3 0737028
4 -0901682? 4 3.639086

BIAS CORR OOO7798

VAR COEFF 0.001259 1.101046
EFFICIENCY 100.00 1 l.OJ
FFFIM/N) 99.67 34.73

11 4 3 1 1.116021 2 1.398798
2 -0o091874 3 0.740064
4 -U.024147 4 3.645579

BIAS CORR 0.007901
VAR COEFF 0.001262 1.102756
EFFIC!ENCY 99,76 99.4

41 4 1 1.0661B7 2 1.969912
3 -0.068187 3,901315

BIAS LORR 0,009349
VAR COEFF 0.0012do l.1Oqt2
LFFICIfNLY 98.42 99.56

11 1 1 1.000000 4 4.374809
01AS C04R 0,016529
VAR COEFF 0,001366 1.124008
EFFICIENCY 9201U 97.96

131 11118984 1 2,052014
2 -0.075607 2 1.415904
3 -0.043377 3 7,294131

BIAS CORR 0.009075
VAR COEFF 0.00L266 1.500866
IFFICIENCY 100.00 100.00
EFF(M/N) 99.17 25,40

Ii 1 1.066817 2 I,991A47

3 -0,060167 3 7.313891

L4



GA W/ MAT 1-/ 8- 1

TABLE I I

COFFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

EIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPL SIZES 11 TO 13)

SHAPE PARAMETER a 0.5C

m L I LOCATION I SCALE

BIAS COkR 0.009349
VAR COEFF 0.001280 1.504303
EFFICIENCY 98.91 99.77

11 3 1 1 l.O0000C 3 8.208405
BIAS CORR 0.016529
VAR COEFF 0.001366 1.516855
;FFICIENCY 92.64 98.95

II 2 1 1.135181 1 3.399446
2 -0.135181 2 17.250923

BIAS CORR 0.011367
VAR COEFF 0.001285 2.333948
EFFICIENCY 100.00 100.00
EFF(M/N) 97.68 16.3q

tL 1 1 1.00000" 2 18.277946
BIAS CORR U.016529
VAR COEFF 0.001366 2.3433q8
EFFICIENCY 94.05 99.60

II 1 1.00000C 1 60.500102
BIAS CORR 0.016529
VAR COEFF 0.001366 5.000010
EFFICIFNCY 100.00 100.00
EFFIM/N) 91.87 7.65

12 12 12 1 1.111493 1 0.463964
2 -0.074783 2 0.316738
3 -0.021989 3 0.233300
4 -0.008173 4 0.179763
5 -0.003475 5 0.142466
6 -0.001604 6 X.114860
7 -0.000775 7 0.094',7
8 -0.000382 8 0.076201
9 -0.000186 9 ').061661

13 -0.000085 10 0.04A826
11 -0.000033 it 0.036532
12 -0.000007 12 0.01986

BIAS CORR 0.004532
VAR CUEFF 0.000885 0.349269

15
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TABLE 1I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEjULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 4 O.5C

M L I LOCATION I SCALE

EFFICIENCY 100.00 100.f0

EFF(P/N) 100.00 100.00

12 lZ Li 1 1.111497 2 0.4482V7
2 -0.0747b3 3 0.233701

3 -0.021989 4 0.179945

4 -0.008173 5 0.142567

5 -0.003476 6 0.114944

6 -0.001604 7 0.093531

7 -0.000775 8 0.076233

8 -0.000382 9 0.061696

9 -1.U00186 1u O.O48b44

10 -0.000086 11 0.036545

11 -0.000043 12 0.019893

SIAS CORR 0.004551
VAR COEFF 0.000885 0.349392
EFFICIENCY 100.00 990q6

12 12 1' 1 1.11159O 2 1,624241

2 -0.014165 4 0.259329

3 -0.021q90 5 1).142768

4 -0.008L74 6 0.115066

5 -0.003476 7 0.093612

6 -0.001604 6 0.0762q2

7 -0.000776 9 0.061729

-o.000382 10 0.048877

9 -0.00026C 11 0.036568

it -0.000062 12 0.01q905

BIAS CORR u.004575 0.349601

VAR COEFF 0.000885
FFFICIENCY 100.00 99.91

12 12 9 1 1.111531 2 0.625571

2 -0.074781 4 0.361290

3 -0.021991 6 0.164630

4 -0.008174 7 u.09376
6

5 -0.003477 8 0.076397

6 -0,001605 9 0.061834

7 -0.000776 10 0.048931

8 -0.000530 11 C.036607

10 -01000191 12 0,019925

16



TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF 
A

WEIRULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER a 0.50

L I LOCATION I SCALE

BIAS CORR 0,004630 0349942

VAR COEFF 0.000685 99.81

EFFICIENCY 100.00

12 12 1 1 .111584 3 0.554852

2 -0.074793 5 0.288037

3 -0.021994 7 0.133287

4 -0.008176 8 0.076578

5 -0.003478 9 0.061934

6 -0.002165 10 0.049026

q -0.000786 11 0.036674

10 -.000191 12 0.019961

BIAS CORR 0,004641
VAR COEFF 0.000885 .350545

EFFICIENCY 99.99 99,64

12 12 7 1 1.11L691 3 0.556805

2 -0.074804 5 C.2e9169

3 -0.021999 7 0.190940

4 -0,008180 9 0.085911

5 -0.004621 to 0.049207

7 -0.001612 11 0.0367q3

I -0.000475 12 0.020020
61AS CORR 0,004741 .511

VAR CUEFF 0.000$75 Q.351E13

EFFICIENCY 99.98 99.36

12 1? 1 1.111947 3 0.702359

2 -0.074831 6 3.280631

3 -0.022013 8 0.157767

4 -0,O0065q 10 0.066773

6 -0,003378 11 0.037019

8 -0.001066 lz 0.020130

BIAS CORR 0,004891 3

VAR COEFF 0.000885 0.353301

EFFICIENCY 99.96 98*96

12 12 1 1.112535 4 0.617409

2 -0,074494 7 0.230624
1 -0,022043 9 0.1308lq

4 -0.012573 11 0.048368

17
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANO SCALE PARAMETERS 
OF A

wF1PULL POPULATION FROM 
L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.5C

L I LOCATION I SCALE

7 -o.003126 12 0.020349

BIAS COR 0.005145 0.356653

VAR COEFF 0.0008869.
EFFICIENCY 99.90

12 12 4 1 1.113904 6 0.480816

2 -o.07503s 9 0.154940

3 -0.02B044 11 0.049317

5 -0.010821 12 0.020724

BIAS C LRR 0.005841 0.363020

VAR COEFF 0.0008 8 7 96.21

EFFICIENCY 99.77

12 12 3 1 1.1.1768 6 0.597855

2 -0.09205( 1) 0.141842

4 -0.025648 12 0.026053

RIAS CORR 0.006557 .376759

VAR COEFF 0.0008s 9Z.70

EFFICIENCY 99.42

12 12 2 1 1.070517 9 0.3408911

3 -0.070511 12 0.03271'3

BI&S CORR O.OO777.
VAR COEFF 0.000902 04205q9

EFFICIENCY 98.07

12 12 1 1 1.000000 10 0.346569

BIAS CORR 0.013889

VAR COEFF 0.000965 .58

EFFICIENCY 91.73

1 1.111497 1 0.506842

12 11 1I 2 -0.074783 2 0.346074

3 -0.021989 3 V*254969

4 -o.008173 4 0.196524

5 -0.003476 5 0.155819

-o.001604 6 0.125729

7 -0.000775 7 0.102417

a -0.000382 8 0.083618

9 -0.0001st q 0.067858

10 -0.O00086 10 3.054LI5

18
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.5C

M L I LOCATION I SCALE

11 -0.000043 11 0.069329
BIAS CORR 0.004557
VAR COEFF 0.000885 0.381081
EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 91.65

12 11 10 1 1.111509 2 0.489709
2 -0.074785 3 0.255416
3 -0.02199C 4 0.196729
4 -0.008174 5 0.155935
5 -0.003476 6 0.125803
6 -0.001604 7 0.102469
7 -0.000776 8 0.083656

-0.000382 s 0.067897
9 -0.000260 IL ,.054127

11 -0.000062 11 .069356
BIAS CORR 0.004575
VAR COEFF O.OC0885 0.381227
EFFICIENCY 100.00 99.96

12 11 1 1.111531 2 0.682138
2 -0.074787 4 0.283505
3 -0.021991 5 0.156163
4 -0,008174 6 0.125944
5 -0.C33477 7 0.102564
6 -0.001605 8 0.083725
7 -0.000776 9 0.067945
8 -0.000530 10 0.054165

10 -0.000191 11 0.069403
BIAS CORR 0.004630
VAR COEFF 0.000885 0.3SI476
EFFICIENCY 100.00 99.90

12 II 8 1 1.111584 2 0.683656
2 -0.074793 4 0.395069
3 -0.021994 6 0.180175
4 -0.008176 7 0.102741
5 -0.003478 8 0.083848
6 -0.002165 9 0.068037
8 -0.000786 10 0.054231
10 -0.000191 11 0.0694AI

19



GAwI/MATH/be-I

TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIRULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER = 0.50

L I LOCATION I SCALE

BIAS CORR 0.004647
VAR COEFF 0.000885 0.381885
EFFICIENCY 99.99 99.79

12 11 7 1 1.111691 3 0.606585
2 -0.074804 5 0.315171
3 -0.021999 7 0.146027
4 -0.008180 8 0.084060
5 -0.004621 q 0.060192
7 -0.001612 10 0.054345
9 -0.000475 11 0.069619

BIAS CORR 0.004741

VAR COcFF 0.000885 O.382606
EFFICIENCY 99.98 99.60

12 11 1 1 l.lI1947 3 0.60989?
2 -0.074831 5 0.316502
3 -0.022C13 7 0.20937'
4 -0.U10659 q 0.094539
6 -0.003378 10 C.0545b1
8 -0.001066 11 0.069656

BIAS CORR 0.004891
VAR COEFF 0.000085 0.383773
EFFICIENCY 99.96 99.30

12 11 1 1.112535 3 0.7685Q1
2 -0.074894 6 0.307491
3 -0.022043 8 0.173433
4 -0.012573 10 0.073950

-0.003026 11 0.0703(5
BIAS CORR 0.005145
VAR COEFF 0.000886 0.385934
EFFICIENCY 99.90 98.74

12 4 1 1.113904 5 0.592146
2 -0.075039 8 0.206333
3 -0.028044 10 0.074837
5 -0.010821 I 0.071078

BIAS CORR 0.005841
VAR COEFF 0.000887 0.389987
EFFICIENCY 99.77 97.72



GAw/MATH/68-1

TABLE II

COEFFICIUNTS FOR ESIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0,5C

w L I LOCATION I SCALE

11 Ii 1 1.1!769e 6 0.528423
2 -0.09203C 9 0.171391
4 -0.025649 11 0.085061

BIAS CORR 0.00655'
VAR COEFF 0.00089C 09397711
EFFICIENCY 99.42 95.32

12 11 2 1 1.070517 7 0.587262
3 -0.070517 11 0.109395

BIAS CORR 0.007787
VAR COEFF 0.000902 0.421579

EFFICIENCY 98.07 90.39

12 11 1 1 1.000CoC IC 0.346589
BIAS CORR 0.013889
VAR COEFF 0.000965 0.540?97
EFFICIENCY '91.73 70.47

1? 1) ) 1 1.111513 1 0.560023
2 -0.074765 2 0.382521
3 -0.02199C 3 0.281951
4 -0.008174 4 0.217459
5 -0.003476 5 0.172569
6 -0.001604 6 0.139418
7 -0.000776 7 0.113786
8 -0.000382 6 0.093193
9 -0.000187 9 0.076078

10 -0.000139 10 0.154518
BIAS CORR 0.004616
VAR COEFF 0.000885 0.420064
EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 82.15

12 hi 1 1,111531 2 0.541249
2 -0.074787 3 0.282459
3 -0.021991 4 0.217695
4 -0.008174 5 0.172703
5 -0.003477 6 0.139507
6 -0.001605 7 0.113848
7 -0.000776 8 0.093239
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

NEIRULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO l3

SHAPE PARAMETER m 0.50

N M L I LOCATION I SCALE

a -0.000530 9 0.076114

10 -0.000191 10 .0.154586

BIAS CORR 0.004630

VAR COEFF 0.000885 0.420243

EFFICIENCY 100.00 99.96

12 10 8 1 1*111584 2 0.754107

2 -0.074793 4 0.313680

3 -0.021994 5 0.172960

4 -0.008176 6 0.139672

5 -0.0C347e 7 0.113962

6 -0.002165 a 0.093322

8 -0.000786 9 0.076117

10 -0.000191 10 0.1547C4

BIAS CORR 0.004647

VAR CEFF 1.000885 0.420548

EFFICIENCY 99.99 99.'9

12 10 7 1 1.111691 2 0.755878

2 -0.074804 4 0.437303

3 -0.021999 6 0.199764

-0.30818C 7 0.114172

5 -0.004621 8 0.093471

7 -0.001612 9 0.376286

9 -0.000475 I Q*154902

BIAS CORR 0.004741

VAR COEFF 0.000855 0.421049

EFFICIENCY 99.98 99.77

12 10 L 1 1.011947 3 0.6710

2 -0.074631 5 0.349262

3 -0.022013 7 0.162217
4 -0.010659 a 0.093727

6 -0.003378 9 0.076475

8 -0.001066 10 0.155249

eIAS CORR 0.004841

VAR COEFF 0.000895 0*421933

EFFICIENCY 99.96 99,56

12 10 5 1 1.112535 3 0.613875

2 -0.074894 5 0.350876

22

I



GAW/PIATH/68-1

TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.5C

N M L I LOCATION I SCALE

3 -0.022043 7 0.232936
4 -0.012573 9 0.105895
7 -0.003026 10 0.155874

BIAS CORR 0.005145

VAR COEFF 0.000886 0.423385
EFFICIENCY 99.90 99.22

12 10 1 1.113904 3 0.851475

2 -0.0750Sf 6 0.341500
3 -0.028044 8 0.193831
5 -0.010821 IC 0.178369

BIAS CORR 0.005841
VAR COEFF 0.000887 0.426087
EFFICIENCY 99.78 98.59

12 10 1 1.117698 5 0*657702

2 -0.09205C 8 0.230683
-0.025648 10 0.180629

BIAS CORR 0.006551
VAR COEFF 0000089C 0.431076

EFFICIENCY 99.42 97.45

12 10 2 1 1.070517 6 0.715408
-0.070517 t0 0.222545

BIAS CORR 0,007787
VAR COEFF 0.000902 0.447076
EFFICIENCY 98.07 93.96

12 1. 1 1 1.000000 10 0.346589
BIAS CORR 0.013889
VAR COEFF 0.000965 0.540797
EFFICIENCY 91,73 77.68

12 9 1 1.111555 1 0.626690
2 -0.074790 2 0.428300

3 -0.021992 3 0.315931
4 -0.008175 4 0.243908
5 -0.003477 5 0.193826
6 -0.001605 6 0.156905
7 -1.1.000777 7 0.128443
8 -0.000384 8 0.105719
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

6EIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES LI TO 13)

SHAPE PARAMETER * 0.50

K M L i LOCATION I SCALE

9 -0.000354 9 0.292394

BIAS CORR 0.004710
VAR COEFF 0.000865 0.468281
EFFICIENCY 100.00 100.00
EFF(M/N) 99.99 14.59

12 9 8 1 1.111585 2 0.605956
2 -0.074793 3 0.316514
3 -0.021994 4 0.244185
4 -0.008176 5 0.193986
5 -0.003478 b C.157011
6 -0.001606 7 0.128520
7 -0.001063 8 0.105777
9 -0.000474 9 0.292540

BIAS CORR 0.004723
VAR COEFF 0.000865 0.468505
EFFICIENCY 100.00 99.95

12 9 1 1.111691 2 0.844553
2 -0.074804 4 0.351776
3 -0.021999 5 0.194302

-0.008180 6 0,1572LI
5 -0.004621 7 0,.128661
7 -0.001612 8 0.105 80
9 -0.U00475 9 0,292'95

BIAS CORR 0.004741
VAR COFFF 0.000885 0.46 885
EFFICIENCY 99.99 99,87

12 9 6 1 l.l11947 2 0.846673
2 -0.074831 4 0.490723
s -U.022011 6 (10221,751
4 -0.0,0659 7 0.128919
6 -0.003378 8 0.06065
0 -0.00L66 q 0.293229

BIAS CORR 0.0048vi
VAR COEFF 0.000885 0.469520
EFFICIENCY 99.96 99.74

9i 9 1 1-112535 3 0,752300
2 -0.074894 5 0.392615

24



GAW/MATH4/68-1

TABLE !1

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIRULL POPULATION FFtOM L-CRDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.5C

L I LOCATION I SCALE

3 -0.022043 7 0.183056
4 -0.012573 8 0.106395
7 -0.C03026 9 09293988

BIAS CORR 0.005145
VAR COEFF 0.000866 0.470635
EFFICIENCY 99.91 99.50

1 4 1 1.113904 3 0.755876
2 -0.075039 5 0.394646
3 -0.028044 7 0.263465

5 -0.010821 9 0.328394
BIAS CORR U,009841
VAR CULFF 0900U187 0.472507
EFFICIENCY 99.78 99.11

12 9 1 1.11769e 4 0,833552
2 -0.09205C 7 0.314787

-0.025648 9 0,3310R9
BIAS CORR 0.006557
VAR COEFF 0.00009C 0.4760?'
ti-ICIENJY 99.43 98,37

12 , 1 1.070317 6 0.657246
3 -0.070517 9 0.369510

BIAS L O'R 0.007767
VAR COPfF 0000902 0,487787
EFFICIENCY 98,07 96,00

I 9 I 1.O0000C 9 0,550523
BIAS CORR 0.013089
VAR CUEFF 0,000965 O.550409
LFFILIENCY 91.73 85.08

12 a 1 19111650 1 0,712262
2 -O.O74300 2 0,487194
3 -0.021997 3 0.359771
4 -00008179 4 0.278166
5 -0900)480 5 O.221501
6 -0.001608 6 0.179635
7 -0.0007e 7 0.147867

-0.000506 8 0.513073

2,



GAW/MATH/68- 1

TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATInN AND SCALE PARAMETERS OF A

WEInULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 10 13)

SHAPL PARAMETER m 0.50

L LOCATION SCALE

BIAS CURR 0.034849

VAR COE i 0,000885 0.529193

EFFICIENCY 10000 10G.O0

FFFIM/Nl 99.99 66.00

12 6 1 !.111704 0.609135

2 -(,0741QS 3 0.360458

3 -0,022$OC 4 u,278500

d, -0.006801 5 C.221700
5 -o,003462 6 .).174Q69

6 -0.00217? 7 ',.147965

a -0,001064 0.513371

BIAS CORR 0004564

VAR COEFf 0,9009.5 0.52948?

fFfICIENLY 9g.qg 99.95

12 1 1.111q4 2 0696995I
2 -0.07431 4 00,4vi07o
3 -o00/13 b 2Z~

-0.010653 6 I,0A

6 -O.003)te 7 0,148144
e -0.0U1066 5 0.51394

BIA$ COPP 00004091

VAR CUIl .OOOO5 0.5Z9976

tpfl~~cy 9.97

I?7 
, 1 .lk 2

2 -0,074894 4 0°563011

-0.027043 0 a577
4 -Oool25T3 7 (,14847?

7 -0*00).,26 0,149

VAR CUP" 0OOOO0 9.00

I? s 10113404 1 ooeo)7260
-0.07s0)9 * 0&444145

I 00l0D 7 020d
VA-O.iOi? 0,o16S10

VAR CO(tt O.O00SS O,.53zUU



GAW/MATi/L- I

TABLE Ii

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0,5C

L I LOCATION I SCALE

EFFICIENCY 99.79 99.42
12 3 1 1.117698 3 1082987

2 -0.09205C 6 0.438352

4 -0.025648 8 0.568722
BIAS CORR 0.006557
VAR CUEFF 0.00089c 0.53S039
EFFICIENCY 99.43 98.91

1? 2 1 1.070517 5 0.843789
3 -0.070517 8 0,622382

BIAS CORR 0.207787
VAR COEFF 0,000902 0.543201
EFFICIENCY 98.08 97.42

12 d I 1.000000 8 0.846371
BIAS C(R 0.01388q
VAR COEFF 0.000965 0.58848!-
EFFICIENCY 91.74 89.92

2 7 7 1 1.111855 1 0.825705
2 -0.074821 2 U056507
3 -0.022008 3 0.418245
4 -0.0816 4 0.324067
5 -0.003457 5 0.256807
6 -0.001614 6 0.211000
7 -0.001738 7 0.670957

BIAS CORR 0.005054
VAR COFF 0.000S85 1.604397
EFFICIFNCY 100.00 100,00
EFFIM/N) 99,97 57.41

12 1 1,111962 0 .0799679
2 -0,074833 3 0.419002
3 -0,022013 4 0.324485
4 -0.00190 5 01M906)
5 -0.004635 6 0.211177
7 -0.002291 7 0,871558

IAIAS COP 0.005074
VAk COr 0.O0006 0.601786
EFFICIEtCY 99.99 99.94
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.50

N L I LOCATION I SCALE

12 7 1 1.112535 2 1,115914
2 -0,074694 4 0.467077
3 -0.022043 5 0.259556
4 -0,012573 6 0.211506
7 -0.003026 7 0.872623

BIAS CORR 0.00514!
VAR COEFF 0.000886 0.609457
EFFICIENCY 99.94 99.83

12 7 4 1 1.113904 2 1.119295
2 -0,075039 4 0.653014
3 -0.028044 6 0.30168&

-0.010821 7 087449Z
BIAS CORR 0.005841
VAR COEFF 0.000887 0o610586

EFFICIENCY 99.81 99,64

12 7 1 1.117698 3 0.997505
-0.O920SC 5 0.52S702

4 -0.025648 7 0.950084
BIAS CUK 0.000557
VAR COEFF 0.000090 0.612571
EFFICILNCY 99.45 99.32

12 7 2 1 1.070517 4 1.108040
3 -0,070517 7 1.026220

BIAS CORR 0.007187
VAR CUFFF 0.000902 0.616779
EFFICIENCY 98.10 98.32

12 7 1 1 1,000000 7 1,292717
BIAS CORR 0.013819
VAR CUIFF 0.000965 0,652650
EFFICI(NCY 91.76 93,23

12 6 1 1,112290 1 0,982665
2 -0.074369 a 0,674141
3 -0.0720 0 3 0,499749
4 -0.001202 4 c1.3Bl)l
S o0,00100 0.114

LBi
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TABLE 1I

COEFFICIENTS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 0.50

i L I LOCATION I SCALE

6 -0.003690 6 1,470206
BIAS CORR 0.005:
VAR COEFF 0.00085 0.715401
EFFICIENCY 100.00 100.00
EFF(M/N) 99.93 46.82

12 1 Io112537 2 0.952989
2 -0,074894 3 0.500813
3 -0.022043 4 0.388938
4 -0.010693 5 0.311802
6 -0.004907 6 1.471452

BIAS CORR 0.005381
VAR COEFF 0.000886 0.715952

EFFICIENCY 99.98 99.92

12 6 4 1 1.113904 2 1.331209
2 -0.075039 4 0.559473
3 -0.028044 5 0.312469

5 -0.010821 6 1.473686
BIAS CORR 0.005841
VAR COEFF 0.00067 0.716911
EFfICIfNCY 99.85 99.79

? 1 I.I17698 2 1.335837

2 -0.092050 4 0.763653
4 -0,025648 6 1. 185791

BIAS CORR 0.006957
VAN COEFF 0.00019C 0.710540
EFFICIENCY 99,49 99.56

1? 1 1 1.070517 a 1,506328
3 -0@070517 6 1.696553

BIAS CORR 0.007787

VAR CUEFF 0,000902 0,723639
EFFICIENCY 98.14 96.06

6 I I 1.000000 6 1.998913
DIAS LORR 0.0138l9
VAR COEFF 0.000965 0.748740
LII ICIE Y 91.80 00.

P1|
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TABLE I

CUEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS 
CF A

WE|BULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 0.5C

M L I LOCATION I SCALE

12 t 1 1.113241 1 1.212792

2 -0.074969 2 0.34083

3 -0.02207q 3 0.620316

4 -0.008237 4 0.4684145

5 -0.007956 5 2.527673

BIAS CORR O.00560C

VAR COEFF 0.000886 0,867655

EFFICIENCY 100.00 100.0

EFF(MIN) 99.84 4C,25

12 5 4 1 1.113904 2 1,178469

2 -0.075039 3 0.621753

3 -0.028044 4 0.484927

5 -0.010821 5 2.533419

BIAS CORR 0.005841 " -

VAR COEFF 0.000867 098649q

EFFICIE NCY 99.94 99,90

12 31 1.117698 2 1.6486?4

2 -0.09205C 4 0,696933

4 -0.025648 5 2.535431

BIAS CORR 0.006557

VAR CEFF 0.00089C 00869973

EFFICIENtcY 99,58 g9o73

12 5 1 1*07051
1  3 1.476788

3 -0.070517 5 2,715544

alAs CORR 0.007787

VAR CUEFF 0.000902 0,873407

EFFICIENCY 98.23 99.34

12 5 1 1.00000C 5 3.188366

HiAS CORR 01013889

VAR COEFF 0.000965 0,092824

EFFICIENCY 91.88 97018

1? 4 4 1 1,115434 1 1.579051

2 -0,075202 2 1.089871

3 -0.022193 3 0.814311

4 -0,01603S 4 4,550517

BIAS COKR 0,0064b0
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GbI%/?ATH/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRiLL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * C.5C

L I LOCATION I SCALE

VAR COEFF 0.000888 1,100862

EFFICIENCY 100.00 100.00
EFF(M/N) 99.63 31.73

12 4 1 1.117698 2 1.538774

2 -0.092050 3 0.816459

4 -0.02564E 4 4.557288
BIAS CORR 0.006557
VAR COEFF 0.00089C 1.102285
EFFICIENCY 99.79 99.B7

12 2 1 1.070517 2 2.157481

3 -0.070517 4 4.846416

BIAS CORR O.OO7787
VAR COEFF 0.000902 1.104R36
EFFICIENCY 98.43 99.64

12 4 1 1 1.O0000C 4 5.374843

BIAS CORR 0.013889
VAR CQOFF O.O00965 1.119541

EFFICIEJCY 92.07 98,33

12 3 1 1.12100C 1 2.239417

2 -0.075793 2 1.553856

3 -0.045207 3 8.943521
BIAS CORR 0.007576
VAR COEFF 0.000893 1.50071q

'5FFICICNCY 100.00 l0Q.On

EFF(M/N) 99.l 23.27

12 3 1 1.070517 2 2.191861
3 -0.070517 3 8.963732

BIAS CORR 0.007787
VAR COEFF 0.000902 1.5035AZ
EFFICIENCY 98.94 99.81

12 3 1 1 1.000000 3 9.959393

BIAS CORM ,013oaq
VAR COEFF 0.000965 1.513903

EFFICIENCY 92.55 99.13
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEI'ULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 0.5C

M L I LOCATION I SCALE

12 2 2 1 1.137699 1 3e712088
2 -0.137699 2 20.813193

BIAS CORR 0.009527
VAR COEFF 0.000907 2.333847

EFFICIENCY 100.00 100.00
EFF(M/N) 97.59 14.97

12 2 1 1 1.00000C 2 21.944585
BIAS CORR 0.013889
VAR COEFF 0.000965 2.341725
FFFICIE'ICY 93.9 99.66

12 1 1 1 1.OOOCOC 1 72.C0000
BIAS CORR 0.01388S
VAR COEFF 0.000965 5.000101
EFFICIENCY 100.00 100.00
EFF(M/N) 91.73 6.99

1' t3 13 1 1.112631 1 C.459592
2 -0.074895 2 0.315383

3 -0.022275 3 0,233548
-0.008397 4 1).181024

5 -0.003635 5 0,144459
6 -0,001715 6 n. 1 174 65

7 -0.000854 7 (,.096609
8 -0.000438 8 0.079872
9 -0.U00226 9 0.063965

10 -0.000114 10 0,053987

11 -0.000054 11 0.043191
12 -0.000022 12 0.032647

13 -0.000005 13 0.017997

BIAS CORR 0.003677
VAR COtFF 0.000641 ().321414

EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 100.00

1? 13 12 1 1.112634 2 0.447359
2 -0.074895 3 0.233904

3 -0.022275 4 u,16lb83
4 -OOO8397 5 0.144546
5 -0.003635 6 0.117519
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LLCATICN AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-IROER STATISTICS

(SAMPLE SIZES 1 1"0 13)

SHAPE PARAMETER 0 *5

L I LOCAlION SCALE

6 -0.001715 7 0.096647

7 -0.000A54 8 0.079899

8 -0.000438 9 0.065986
9 -0000226 10 0.054003

10 -000U15 !l Q*043-04
11 -0.000055 12 0.032656
12 -0.000029 13 0.018002

BIAS CORR 0.003693
VAR COEFF 0.000641 0.321501

EFFICIENCY 100.00 99.97

11 13 11 1 1.112641 2 0.621124

2 -0.074896 6 0.262032
3 -0.022275 5 0.144713
4 -0.008398 6 9.117621

5 -0.003635 7 0.096714

6 -0.001716 8 0.079947
7 -0.000855 9 0.066022
8 -0.000438 IC 0.054030
9 -0.000227 11 O.C43224

10 -0.000162 12 0.032671

12 -0.00041 13 0.018010
i aA$ L kR 0.003704

VAR COEFF 0.000641 0.321644

EFFICIENCY 100.00 99.93

12 13 1" 1 1.112655 2 0.622160
2 -0.074891 4 0.363226
3 -0.022276 6 0.169224

4 -0.008398 7 0.096834

5 -0.00363! 8 0.080030
6 -0.001716 9 0.066081

7 -0.000855 IC 0.054075

8 -0.000439 11 0.043257
9 -0.000316 12 0.032695

11 -0.000122 13 0.018023
BIAS CORR 0.003746
VAR COEFF 0.000641 C.321866
EFFICIENCY 100.UO 99.86

12 13 9 1 1,112682 2 0.623269
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TABLE 1I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

W4EIULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 0,5C

K M L I LOCATION I SCALE

2 -0.074900 4 0.363952

-0.022277 6 0,237155

-0.00839q 8 0,113729

5 -0.003636 9 0,066148

-0.00717 10 0.45 253

7 -0.001167 11 0.04331B

9 -0.000463 12 0.032737

II -0.000122 13 0.01S045

BIAS CORR 0.003755
VAR COEFF 0,000642 0.322249

EFFICIENCY 100.00 99.74

13 13 0 1 1.112737 3 0.557083

2 -0,074906 5 0.2q1992

3 -0.022280 7 0.196065

4 -0.008401 9 0.C93130

5 -0.003637 10 0.054280

6 -0.002314 it 0.043406

B -0.000904 12 0.032799

10 -0.000294 13 0.018077

BIAS CORR 0.003818

VAR COEFF 0.000642 0.327805

EFFICIENCY 99qg 9.97

ii 13 71 1.112856 3 0.698270

2 -0.074918 6 0.206373

3 -0.022286 8 0.163449

4 -0.003405 10 0.075318

5 -0.004830 11 0,043572

7 -0.002038 12 0.03291310I -0,000jec 13 0.01B135
BIAS CORR 0.003848

VAR COEFF 0.000642 0.323796

EFFICIENCY 99.98 99.26

11 13 6 1 l,1131l2 4 0.615818

2 -0.074944 7 0.236669

3 -0.022296 9 1.136780
4 -O.0l0946 11 0,059132

6 -0,004103 12 0.:33111

9 -0,000821 13 0.018234
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEI3ULL POPIJ.ATION FROM L-ORDER STATISTICS
ISAPLE SIZES 11 TO 13)

SHAPE PARAMETER a O.5C

N L I LOCATION I SCALE

BIAS CORR 0.003q50
VAR COEFF 0.000642 0.325428

EFFICIENCY 99.95 98.77

13 13 1 I..A3736 s 0.549970
2 -0.075009 8 0.197655
3 -0.022329 10 0.114811
4 -0.012909 12 0.043303
7 -0.00349C L3 0,018445

BIAS CORR 0.004277

VAR COEFF 0.000642 0.328756
EFFICIENCY 99.90 97.77

11 13 4 1 1.11524C 6 0.584703
2 -0.075163 10 0.152536
3 -0.032739 12 0.044215
6 -0.007338 13 0,018804

BIAS CORR 0.004580
VAR COEFF 0.000643 C*334888
EFFICIENCY 99,76 95.98

1i 13 1 1.119126 7 0.535281
2 -0.092177 11 0.125961
4 -09026949 13 0.023630

BIAS CORR 0,005529
VAR COEFF 0.000645 0.347512
EFFICIENCY 99.40 92o49

12 13 2 1 1.072507 8 0.526097
3 -0.072507 12 0.097757

BIAS CORR 0.006587
VAR COEFF 0.000654 0.387033
EFFICIENCY 98.05 83.05

13 13 1 1 1.000000 11 0.318092
BIAS CORR 0.011834
VAR COEFF 0.000?00 0.500481
EFFICIENCY 91.61 64922

l 12 12 1 1.112634 1 0.498365
2 -00074895 2 0.342037

I3
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCAt.E PARAMETERS OF A

WtISULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES i 10 13)

SHAPE PARAMETER a 0.5C

IM L LOCATION I SCALE

3 -0.022275 3 0.253330
4 -0.008397 4 0.196403
5 -0.003635 5 0.156780
6 -0.001715 6 0.127539

7 -0.000854 7 0.104960
-0.00043e 8 0.086858

9 -0,0C0226 9 0.07184B
10 -0.000115 10 0.058974
11 -0.000055 11 0.047488
12 -0.00002q 12 0.061664

BIAS CORR 0.003693
VAR COEFF 0.000641 0.345182
EFFICIENCY 100.00 100.Z0

EFF(M/N) 100.00 92.31

in 12 11 1 1.112641 2 0.485159
2 -0.074896 3 0.253723
3 -n0.22275 4 0.196580

4 -U.008398 5 C.156178
5 -0.003635 6 0.127600
6 -0.001716 7 0.105003
7 -0.000855 8 C.086M9C
3 -0.000438 9 0.U7187Z
9 -0.000227 10 O.U5899

10 -0.000162 it 0.047503
12 -0.000041 12 0.061682

BIAS CORR 0.003704

VAR COEFF 0.000641 0.348204
EFFICIENCY 100.00 99.97

1? 12 1( 1 1.112655 2 09673672
2 -0.074897 4 0,284290
3 -0.022276 5 0.157066
4 -0.0G839e 6 0.127715
5 -0.003635 7 0.LO508U
6 -0.0017L6 8 0.086946
7 -0.C00855 q 0.07Lq|4
8 -0.000439 10 0,059D24
9 -0.000116 11 0.C47527
II -0.000122 12 0.061713

BIAS CORR 06003746
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TABLE I

CnFFFICIENIS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-CROER STATISTICS
(SAMPLE SIZES 11 TO 131

SH4APE PARAMETER a 0.5C

t L I LOCATION q SCALE

VAP COEFFr  0.000641 0.3484*2
2FFICIENCY 100,00 99,92

2 2 1 1.112662 2 O,674B8
S -0,07490C 4 0.394146

? -0.022271 6 0.183T34
4 -0,000399 7 C,105216
5 -0,003636 a (6,O67041

6 -0.001717 9 0.071983
7 -O.01167 IC 0.059076
9 -0,000463 I O.O47567

11 -0,000122 12 0.061761
BIAS CORR 0900755
VAR COEW9 0,000642 O.487164
CFFICR(Nl. 10o.000 99.85

1Z 1 3 1 1.112737 2 0,676113
-0,07490of 4 00394976

3 -0.021200 6 0.251573
4 -0.00401 e 0,123670
5 -0.003637 9 0.072?11
6 -1.002314 10 0.059174
v -0.000904 11 0.047638

10 -O,000Z9 0,061847
BIAS CORk 0003811
VAR COUFr 0.0006q. Ct;49166
FFICIfNCY 99.99 9;.72

12 7 1 1.111656 3 0.604491
2 -0,074918 5 0.117035
3 -0.022726 7 0.413124
4 -0.008405 9 0.I01428
5 -0.004630 10 0.059316
7 -0.002036 11 0.047743

10 -0,000)10 12 0,061971
UIAS CORR 0.003840
VARL COW! 0.000642 0.349O23
r :c:VeCY 99096 99.,53

1 i ci 1 1.Ii11) d O.7579T 30
2 -0.074944 6 0,)11129

i3.,



CAW/ 144H/6S- I

TARL tI I
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TABLE I 1

GntrFILr1 tot t11010 )AIor 0
LOW A1014t ANDU SCA1,1 PARAMMOLS Of A

It JLL POPULAI ION 1 000 L-UMI! VT I 11CS
I tAPP 51U5 It 10 W

I oL~cAIIP 10 t.AL t

Ut ~~ It It'L 11

mO,000191 A i,11

VA it 308002b3' fi

I Wit.UFD IlP
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TABLE HI

C(JEFP IL241 S FOR EST IMAI ION OF
LOCATIO~N ANUi SCALE PARAMETER'S Of~ A

WtI IFAULL POPIJLAT ION FRO04 L-ORIDhR STAY I ST1

S11APE PAIIANETER * 0.5L

I LUCAIIUs IIA

G' I Id*lli? 0 .I200so
1l -06OT4944 0.460W'~

4 -000109.& f),15I717
I. -0.004101 ,8Vo

It vie371 1 oi 1*i

I 0.II)I 14 11 oIfi

7 I %1 L00

VAII c(liii @00VU&6,'J41

VAIN CtrtU 0,00gu4%
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GAW/ MATH/60- I

TABEiL I I

CUEFFICIEN7$ FOA ESTIMA7ION OF
LOCATION AND SCALE PARAMETERS OF A

WtIflULL POPULAT ION FROM L-OADEK STATISTICS
ISAMPLU WIE$~ 11 1U 13)

Sm*API: IAAMETFR 0.5

L ' I LUCAIIUN I SC.ALt

VAP (.0111 04000700 0,10201')
r~~ctNv91.61 .9

1.117711 1 0,?710 4
-07952 0,464WO

b -0.011?4 C)467

-0011 L .17%04

7 hQuvSvW 7

VA '.0OQ-t I (.IU't4.

11f (,It# u(oOu4

bu01401

4.j 'U -1)JAI 
60,Y06631.

I.A C o0ot I
7f fu.Lu1140



TABLE 11

CUEFFICIENTS FUR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WLIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

St4APL PARAMETER o *5

P L I LOCAYION I SCALE

1 1.113112 2 0,917374
-0.074944 A 0.517901

3 -0.012298 0,71011
4 "O.OI094t 7 0,14156
61 -0600410) 1 00121292
9 -0.0006?) 9 094296)0

VAN COtW ~ 0.0006, 09466911
tII(IleY 99.96 99.79

7 -0.0710019
-08021)7M 0.9*

Es -040119096 0.q9

IIIA Ll)'" ~ 0100Esl7
VAN LIottt 000006s1

i 1,I I 1~4 T evIi)I7

S 0,01p75% I ~ WSI

VIAN LOWl 05000"sC

VA" L(JIII 00000Es V073I

ID l~t'EV 9,* 9641
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WFIKULL POPULATION FROM 1.-ORDER STATISTICS
ISAMPLE SIZES It TO 1)

SHAPE PARAMETER 6 99

hLI LOCATION I SCALE

DIAS CORPI 0,011634
VAR C.OSFF 0.000700 0.526043
EUVICIVNCY 91061 6146Z

P II 1*1IZS45
2 -0.074917 0,9i589117
3 -000222u 00)9201?1

-C0I0 A 0351
S -0600)641 C205
6 -08U01711 6 0.200740

p -0100101C 7 0070(#700

IIIAIV CONN Q0O0040Z?
VAR (offt 0.00064? O.M2910

W1P1 91.9

-0 0074O10) 1
'.0011116

W0.09MIh 7

VA0 ff ( wi00i i& 0 .7f6

00044 4 0411

4 "oU' e'. 0 ole0s1o4
0 u010164 e 06167041

-*0 a 0(1111 0 9,0 0

VAN L(Ptft 0D.00641 lyv
q, 147qv ll

11T111# FIRD 1.04koae
-0001004V664,,
-04011111. 0.UIU

4b
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LUCAT|i'N AND SCALE PARAMETERS OF A

WLI'L'LL POPULATION FROM L-ORDER STATISTICS
,SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.5C

P L I LOCATION I SCALE

4 -0.012909 7 0,167334
7 -0.003490 a 0.708303

BIAS CORR 09004277
VAR COEFF 09000642 0.510205
FFF IC I E4CLY 99.92 99.76

1, 1 1,115240 2 1,0477!.
7 -0,07516) 4 0.616102
3 -0,032739 6 0.40Ab64
1 -0,00730 a 0.760127

IIA. CUR 0.O0456C
VAN CU( 0.00064) O*)11310
UFICIENCY 99.076 9984

1' I I,11912c , I 176$96
I -00I9177 6 (9489134
4 -O .26941 0 0,771 ?7

111AJ (.UNr 00001119
VAk (Utii 00U006%5 0,M447
LtIINIiPdLY 94.42 9901-

I' 4 1 I,07?5O $ Oo €QlA0

1 -0.07710 ab )10
IlAh L ik~ U. OO4SU/

VAM (Utit 0.0U06 '4
i -1i I isdid Vb0 .. i

$ h I 0,0000 0 aS, U

IIt'ELV 011,6,

11 7 1.1110) I 0.09714)
/ -0,074V41 1 0.6140/S .-0 0011197 0.411,006

4 -0.061141? 4 ,1%4an

4 -0,0001/O 06/1*1
I m0007/7 ) 0611W10
7 -O.0oIfA .*,7

VA1 CLott# 0*000647 .049



TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

W'EIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 131

SHAPE PARAMETER w 0.50

m L I I LOCATION I SCALE

EFFICIENCY 100.00 or.00
EFFIM4/Nl 99.96 28

-0,074951 3 0.45~7822
3 -O.0??307 4 0.356699

4 O00081416 $ .A."6777
5 000056 0.?35650O

7 -D.UO1671 7 Is140940
BIIASI CO6kR 0,U04225~
VAR C(,EFI 0*000642 Os&06494
LFFICIfNCY 99q 99.95

7 51 1,113736 7 16?I1~1'
-060O7 i0'v 4 00511176

4 -4011401 0M $
7 -U.0014,40 7 1 .It0

VAN CUttl 0.OU 1106bAU4

Ii~~~ 7 .111#4A l,'I h?

3 -LI.o~l7', 6 04111641

IiP c( l 9074 9 0 1

I) 1.1,41160 16 40
-00. O.177 0040

PIA LUNN, 000019U1

!)AI LONA U.006111.160

VA" Lrtl 00000
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r ebtE II

COFFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WFIBULL POPULATION FROM L-OAOER STA7ISTICS
ISAMPLE SIZES 11 Tn 13)

SHAPE PARAMETER 0 0.5C

m L I LOCATION I SCALE

frFcirpicy 9,0o9 91067

7 1 1 1.000000 7 1.632306
MIAS CORR 0.01|1134

VAR CuEti 0000OC 0.642943
L!IICIUNCY Y1.64 94.0.9

6 1I 1.II)9?I I ., 6267

-0.074992 2 C.732940
I -OO1)Z 3 0054637)?

. -0.oo1zq 4 0.421139
S -0.00)661 5 0.344765
6 -000416 6 1.S77593

DIA14 Coup 03004401

VAP C(Al I .P 00715z?
1,lLIf IdY 100.00 100.30

~ ~Ei)99.91 44.94

9' 6 I i.IIO7 2 1.0)05)1
2 -0.071016 1 01547406

-0002?)) 4 n.427673

VAM CUtil, 0.00042 0.715671

I |,|19140 1.446132
1 -08075163 G0l617M~

3 -00.)1 79 0 0.34M1O0
6 -00007110 6 1.081271

0IA% L("M U,0045O0
VAR Lott 1 0.00064) 0,716413
MtItIClNLY #Y684 99.)

1i 3 1,119126 2 194501q9
2 -0.091177 0,6b9969
4 "007694% 6 "000169

^IA'4 LPO 0.0055
VAN (iUP11 00000 (017722
SPPILIPNEY 9901,94'.6,

I!~ 9
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TABLE II

COEFFICIENTS FOR ESTIMATION UF
LOCATION AND SCALE PARAMETER F A

WHEIULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.5C

0 L I LOCATION I SCALE

1 6 i 1 1.072507 3 1,638821
3 -00072507 6 2.133700

lIAS CORk u,006587
VAR CUEFF 0.000654 0.721800
EFFICIENCY 9.13 99109

1 6 1 1.00000C 6 2.475305
BIAS CORR 0.011834
VAR COEFF O.O0007C 0.742046
EFFICIENCY 91.6y 96.38

1P 1 1.11',602 1 1.31250
2 -O07098 2 0.907438
1 -0.022371 3 0.678440

-0.008463 4 0.53247b
5 -0.008670 ).150155

HIA$ CORR 0,004075
VAR LO~ff 0.000643 0.867490
EFFICIENLY 100,00 1CO,00
LFF(M/N) 99,82 37.05

I? I 1 1.115243 2 1.285045
Z -0.075164 3 0,679833
3 -0,028402 4 0.533181
S -u.011678 5 5.L53051

BIAS CORR 0.004906
VAR COEFF 0.000643 0.86819?
EFFICIENCY 9.94 99.9?

5 1 Lo119126 2 1.791784
2 -0.092177 4 0.76095
4 -0.026949 3,158154

BIAS CORR 0.005529

VAR COEFF 0.000643 0.669405
EFFICIENCY 99,56 99*70

13 5 2 1 1.072507 3 lob16052
3 -0,07507 5 3,059285

BIAS CORR 0,006587
VAR COEFF 0,000654 0.072229

50
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

W.IBULL POPULATION FROM L-OADER STATISTICS
(SAMPLE SIZES 11 T0 13)

SHAPE PARAMETER * 0.50

N I LOCATION I SCALE

EFFICIENCY 95.23 99.46

1H 1 1,000000 5 3,868497
DIAS CO',,( 0.011834
VAR CDEFF 0.000700 O.b8096
EFr IC IENCY 91.77 97,68

13 1 1.116925 1 1.710102
2 -0,075337 2 1.186294
3 -0.022484 3 0,890685
4 -0,019104 4 5.562128

BIAS CORR 0,005470

VAR COEFF 0.000644 1.100723
tFFICIENCY 100.00 100.00
LVF(M/N) 99o60 29,20

13 1 1,119126 2 1.676759
2 -0.092177 3 0.892756
4 -0.026949 4 5o569134

DIAS CORR O.005SZq
VAR COEFF 0.000645 1.101925
iFFICIENCY 99.80 99.89

11 4 1 1,072507 2 ?9349362
3 -O.O7Z507 it 5.009543

"IAS CORR 0.006587
VAR COEFF 0.000654 1.104008
EFFICIENCY 90.44 99.70

I 4 1 1 1,000000 4 6.474869
BIAS CORR 0,011634
VAR COEFF 0,000700 1.116221
EFFICIENCY 91.97 98.61

1 3 1 1,122717 1 2.426832
2 -09075932 2 1.691738
3 -0,046784 3 10,759677

BIAS CORR 0,006420
VAR CUEIF 0.000648 L,500607
IF ICIENCY 100.00 100.00
rFF(M/N) 99*06 21.42

i5
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATIUN AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 131

SHAPE PARAMETER a 0.5C

h t' L I LUCAIION I SCALE

1 3 2 1 1.072507 2 2.3917l,
3 -0,072507 3 1O.78C26b

BIAS CORR 0,00657
VAR COEFF 0.000654 1.503028
EFFICIENCY 98.17 99.0

1" 1 1.00000C 3 11.S75050
BIAS CORR 0011834
VAR COEFF 0.000700 1.511665
EFFICIFN.Y 92.47 99.27

11 2 L 1.13984! 1 4.024694
2 -0.L39845 2 24.709836

BIAS CORR 0.008099
VAR COJEFF 0.00065u 2o3337ov
EFFICI' lCY 100.00 100.00
EFFIM/N) 97.51 13.77

1 2 1 1 1,00000C 2 25o944563
BIAS ',ORR 0,UL1634
VAR COEFF 0.000700 2.340438
EFFICICNCY 93.94 99,72

I? 1 1 1.00OO0C 1 84.500004
BIAS CORR 0,U11834
VAR CUEFF 0.00070C 5,COOOoo
EFFICIENCY 100.03 lO0.O
EFFIM/N) 91.61 6,43

52
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

W.IFMJLL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO t3)

SHAPE PARAMETER d C.75

p L I LOCATION I SCALE

11 11 11 1 1,085007 1 0.172411
2 -0.045653 2 0.146153
3 -0.01841 3 0.129293
4 -0.009116 4 0.1169545 -0.004919 5 .01155
6 -0.002952 6 0. ."6901
7 -0,00173' 7 OO-.!q2

-0.001084 a 0,O84795
9 -0*000641 9 0.078082

10 -04,00359 10 0.070757
11 -0.000134 11 0.058021

BIAS CORR 0.029986
VAR COEFF 0.004223 0.162540
EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 100.00

1 Ii 1" 1 1.C85007 2 0.211435
2 -0.045654 3 0.129414
3 -0.018417 4 0.117050

4 -0.009116 5 0.107l16
5 -0,004919 6 0.098971
6 -0.002953 7 C'091624
7 -0.001735 8 0.04840
a -0.001085 9 0.078116
9 -0.000642 10 O.C70789

11 -0.000505 11 1,658047
BIAS CORR 0.030197
VAR COEFF 0.004223 0,162612
EFFICIENCY 100000 99.96

11 11 9 1 1.085049 2 n.293106
2 -0.045657 4 0.168731

-0.0L8416 5 0.107237
4 -0.009119 6 0.099139
5 -0.004918 7 0.091620
6 -0.002954 8 0.084943
7 -0.001736 9 0.078159
8 -0,001568 ic A.070841

10 -0.000682 11 u.058097
BIAS CORR 0.030260
VAR COEFF 0.004223 0,1627?3
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

W"IBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 0.75

M L I LOCATION I SCALE

EFFICIENCY 100.00 99.89

S11 0 1 1.085087 2 0.293594
2 -0.045664 4 0.236320
3 -0.01841C 6 0.141140
4 -0.009126 7 0.091677
5 -0.004916 8 C.085111
6 -0.004096 9 0.078230
8 -0.002192 10 0.070932

t0 -0.000682 11 0.058155
BIAS COPR 0,030308
VAR COEFF 0.004223 0.162912
EFFICIENLY 99.99 99.77

1 11 7 1 1.095161 3 0.314610
2 -0.045652 5 0.217745
3 -0.018436 7 0.129725
4 -0.00910q 8 0.085088
5 -0.006812 9 0.078502
7 -. 003605 10 0.071012
9 -0.001547 it 0.358284

BIAS CORR 0.03064C
VAR CUEFF 0.004223 U.L63266
EFFICIENCY 99.99 99.55

Li 11 1 1.085309 3 09315q92
2 -0.045681 5 0.218756
3 -0.018419 7 0.18926t
4 -0.012216 9 0.106891i
6 -0.007053 10 0.071.381
9 -0,00194C 11 0.058526

BIAS CORR 0.030793
VAR COEFF 0.004224 0.163921
EFFICIENCY 99.97 99,16

11 11 1 1.085584 4 0,409680
2 -3.045687 7 0.224621
3 -0.024132 9 0.107652
5 -0.012031 10 0.071888
8 -0.003733 11 0.058921

BIAS CORR 0.031297
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
tSAMPLE SILFS 11 TO 13)

SHAPE PARAMETER a 0.75

M L I LOCATION I SCALE

VAR COEFF 0.004225 0,.65017
EFFICIENCY 99.95 98.50

11 11 4 1 1.036255 5 0.418937
2 -0.05733C 8 0.211436
4 -0.022190 IC 0.094976
7 -0.006735 11 0.059744

BIAS CORR 0.032022
VAR COEFF 0.004228 0.167242
EFFICIENCY 99.88 97.19

1 11 1 1,087866 6 0.431825
2 -0.066083 9 0.203963
5 -0.021704 I1 0.374165

BIAS CORR 0.03419C
VAR COEFF 0.00424 0.172494
EFFICIENCY 99.73 94.23

11 11 2 1 1.062357 8 0.455353
3 -0.062357 11 0.090840

BIAS CURR U.038177
VAR COEFF 0.004252 0,1880T2
EFFICIENCY 99.32 86.43

i 11 1 1 1.0000C 9 0.556268
BIAS CORR 0.048669
VAR COEFF 0.004335 0.241926
EFFICIENCY 97.41 67.19

11 1 1~ 1 1.085027 1 0,189757
2 -0.045654 2 0.160891
3 -0.018417 3 0.142239
4 -0.009116 4 0.128827
5 -0.004919 5 0,117952
6 -0.002953 6 0.109009
7 -0.001735 7 0.100946
8 -0.001085 8 0.0935^7
9 -0*000642 9 0.086377

10 -0.000505 10 0.148919
BIAS CORR 0.030197
VAR COEFF 0.004223 0.178810
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIFULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 0.75

h M L I LOCATION I SCIL.

EFFIC kNCY 100.00 100. n

'rF' tM/N) 100.00 90

11 10 1 1.085049 2 C.2322%1
2 -0.045657 3 0.142439

-0,018416 4 0.128936

4 -0.009119 5 0.118003
5 -0.004918 6 0,109091
6 -0.00295' 7 0.100986
7 -0.001736 a 0,093645
a -0.00156E 9 0.086419

10 -0.000682 10 0.148992
BIAS CORR 0.030260
VAR COEFF 0.004223 0.178897
EFFICIENCY 100.00 99.09

11 1 '3 1 1.085087 2 0.322664
2 -0.045664 4 0.185833
3 -0.01841C 5 0.118056
4 -0.009126 6 0.109283
5 -0.104916 7 0.1009 9
6 -J.004096 8 0.093765
8 -0.002192 9 0.086473

13 -0.000682 10 0.149108
BIAS CORR 0.030308
VAR COEFF 0.004223 0.179032
EFFICIENCY 99.99 99.88

1 10 7 1 1.085161 2 0.323240
-0.045652 4 0.260273

3 -C.018436 6 0.155540
4 -0.009109 7 0.101063
5 -0.006812 a 0.093961
7 -0.003605 9 U.086561
9 -0.001547 10 0.149309

BIAS CORR 0.030640
VAR COEFF 0.004223 0.179261
EFFICIENCY 99.99 99.75

11 10 6 1. 1.085309 3 0.346504
2 -0.045681 5 0.239q22
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIPULL POPULATION FROM L-ORDER STATISTICS
(SAMPL'! SIZES 11 TO 13)

SHAPE PARAMETER a 0.75

L I LOCATION I SCALE

3 -0.018419 7 0.14304L
4 -0.012216 8 0.093958
6 -0.007053 9 0.086881
9 -0.00194C 10 0.149655

BIAS CORR O.030793
VAR COEFF 0.004224 0.179692
EFFICIENCY 99.97 99,51

11 1 1.085584 3 0.,437224
2 -0.045687 6 0.265814
3 -0.024132 8 0.13175
5 -0.012031 9 0,087232
8 -0.003733 10 0.150355

BIAS CURR 0.031297
VAR COEFF 0.004225 0.180490
EFFICIENCY 99.95 99.07

11 1 4 1 1.086255 4 0.45C726

2 -0.057330 7 0,248022
4 -0.022190 9 0.119206

-0,006735 iC 0.151504
BIAS CORR 0.032022
VAR COEFF 0.004228 0.181822
EFFICIENCY 99.88 93.34

10 1 1.087866 5 0.462808
2 -0.066083 8 0.234134
5 -0.021784 10 0.178352

BIAS CORR 0034190
VAR COEFF 0.004234 0,184545
EFFICIENCY 99.73 96.89

11 10 2 1 1.062357 7 0.479117
3 -0.062357 10 0.207q36

BIAS CORR 0.03817
V2R COEFF 0.004252 0.193553
EFFICIENCY 99.32 92.38

11 1 1 1.00000c 9 0.556268
BIAS CORR 0.048669

VAR COEFF 0.004335 0.241926
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES Ii TO 13)

SHAPE PARAMETER * 0.75

K m L I LOCATION I SCALE

EFFICIENCY 97.41 73.91

I 9 9 9 1 1.085080 1 02111bO

2 -0.045657 2 0.170873

3 -0.018420 3 0.158690

4 -0.009116 4 0.143007

5 -0,U04922 5 0.131777

6 -0.002953 6 0.121249

7 -0.001737 - 0.112755
8 -0.001087 8 0.104613

9 -O.0O1180 9 0,274996

BIAS CORR 0.030536
VAR COEFF 09004223 0198744

EFFICIENCY 100.00 ico.0

EFF(M/N) 99.99 81.78

1. 9 1 1.085105 2 0.256852

2 -0.045655 3 V,..52854

3 -0,018425 4 0.143139

4 -0.009112 5 0,131841

5 -0.004926 6 0.121346

6 -0.002953 7 C.112816

7 -j.00248e 1 0.104679
9 -0.001546 9 0.275146

BIAS CORR 0.03059C 0.198852

VAR COFFF 0.004223
EFFICIENCY 100.00 99,5

9 1 1.085161 2 0.359159

2 -0.045652 4 0.206609

3 -0.018436 5 0.131913

4 -0.00910q 6 0.121572

5 -0.006812 7 0.112820

7 -0.003605 8 0.104822

9 -0.001541 9 0,275369

BIAS CORR 0,03064C
VAR COEFF 0.004223 0.199019
EFFICIENCY 99.99 99.86

I L 1 1.08530q 2 0.359857

2 -0,045681 4 0.289830
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WIdIRUJLL POPULATICN FROM L-ORDER STATISTICS
tSAMPLE SIZES 11 TO 13)

SHAPE PARAM4ETER a 0.75

N I LOCATION I SCALE

3 -0.018419 6 0.173284
4 -0.012216 7 0,112921
6 -0.007053 8 0,105058
B -O.OO194C 9 O.2757S3BIAS CORR OU30793

VAR COEFF 0,004224 .199306

EFFICIENCY 99.98 99.72

Ii 1 1.085584 3 0.385835
2 -0.045687 5 0.267479

3 -0.024132 7 C.159668
5 -0.012031 8 0.105082
a -0.003733 9 0.276595

BIAS CORR 0.031297
VAR COEFF O,04225 0.199835
EFFICIENCY 99o95 99,45

1 1 1.086255 3 0.487314

2 -0.05733C 6 0.296549
4 -0.022190 8 0.146756
7 -0.006735 9 0.27797q

BIAS CORR 0.037022
VAR COEFF 0.004228 0.200834
EFFICIENCY 99,89 98.96

11 4 1 1.087866 4 0.502777

2 -0.066083 7 0.277384
5 -0.021784 9 0.315417

BIAS CORR 0.03419C
VAR COEFF 0.004234 0.2024q6
EFFICIENCY 99.74 98.15

11 9 2 1 1.062357 6 0.523427
3 -0.062357 9 0.355334

BIAS CORR 0,038177
VAR COEFF 0,004252 0.208343
EFFICIENCY 99,33 95o39

H 9 1 1 1.00000C 9 0.556268
BIAS CORR 0.04866q
VAR COEF: 0.004335 0.241926

59



CAW/ WAY/66- I

CUfF.ICIENTS FOIK ESTIM4AT ION OF
LOCATIflN AN4D SCALE~ pAotAmjTfftS OF A

WEI('UL. PUPULAJION PUM L-CIR0ER STATISTI(.$
I SAMPLE ME$~ It 10 13)

SHAPt PARAMEICR v 0975

L" I LOCATION I SCAUt

fFFIC ltdCY 9704 ell

7 004652 0.202)61
1 -OoOlR41m 3 00.I7S4d
'I -O.O0'124 O.016274?

0 -00049C 5 .147708
6 -0000?95 6 1,73
7 -0.00174C 7 ('.1779
o -00002361 a6 .499

DIAS (,04'4 0001102?
WAR LUCU O.004214' 0622l

11 6 I0~?I 0*?V?460
2 -0,04567W 3 (,176M~

3 -0001IA1) '. C016?90h
- Qol 1,7670

5 -0.004918 8 ClI)77 0
6 '-00Q1('2 7 0179

yIA% LRkn 0.01069'
VNCff COO4022. 0.221alu

7 -o.Ae6S 0,2)4073
3 -0u~ff1 0,1'.7964

6 -0 80000 7 Osl,276W4
n -(J.Q2kilr# 1 014.44

VAP Ultei 0 U0004214 0.1149140

11 fS I (IS.S I 0.409999 Y #1

.11-0'hoU if O.)?747-4
W 08014132 6 0,196066
-0.012031 1 001?777A

a -0#00)711 a 0,0954



TABLE I

COEFFICIENTS FOR ESTIMATION OF
LUCATION AND SCALE PAKAMETERS OF A

%,CIRULL POPULATION FRUM L-ORDER STATISTICS
ISAMPLE SIZES I TO 131

SHAPE PARAMETER 0 0,7r

L I LOCATION I SCALE

U'IA CI)PR 0,031297

VAR COFF C.004225 0.224409
FFICIENCY 99.96 99,6A

11 1 1.086255 3 0,435546
2 -0.057330 5 0.302219
4 -0,02211C 7 0.16O920
7 -0,006735 8 C.4521q4

RJAS CORR 0.032022
VAP CCJEFF 0.00422h 0.22510i
CFFICIENCY 99.90 99.is

1 1.087866 3 0.55C299
2 -0.066083 6 C.3!934
5 -0.021784 8 O.501349

BIAS CUPt 0.03419C
VAR CUEFF 0.04234 0.2263?1
'FFICICNCY 99.75 9E.92

1 1.062357 5 C.A80437
3 -0.062357 a O. 5s49

fIIAS CORR 0038177
VAR CUEFF 0.004252 1.23-)248
FIP1LIENLY 99.34 9.,j

11 I 1o00000C 8 O772719
IiIAS CORR 0.048669
VAR COFFF 0.00433! 0.252648
FFFICIF.NCY 97.42 83.54

I 1 L.O 537q 1 0.27327B
2 -O.04566Y 2 0.2304QO
3 -0.018436 3 0.206519
4 -0.00918 4 O. B4560
5 -0.004932 5 O,17137C
6 -0,002961 6 C.157914
7 -0.004261 0,69s011

iIA', CORR 0.031668
%'- rOrFf 0,004224 -.255,37

0F ; Y 100.0 030. Q1
LF FI /N) 99,97 63. 3
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TABLE II

COEFFICIENTS FOR ESTIMATION CF

LiCATION AiiD SCALE PARAMETERS OF A

V.EMIULL POPULATION FROM L-ORDER STATISTICS
(SAMPLL SIZES 11 TO 13)

SHAPL PARAMETER - 0.75

Y" L I LUCATION I SCALE

7II 1 - 1.085434 2 C.334051
2 -0.045666 3 O.Z06766
3 -0.01S447 4 C.184760

-0.009115 5 1714 2

5 -0.006823 6 0.158066
7 -).005384 7 J.69512

BIAS CORR 0.031739
VAR COEFF 0.004225 r.256n18
[FFICI F'CY 99.99 99.

11 1 I.38364! 2 ',.4b4733
2 -0.045677 4 0.267443
3 -0.024142 5 0.171620

5 -0,0|0438 6 ).15;4'3
7 -0,C)5389 7 .6g ) A

RIAS CURR ':.031814
VAR COEFF 0.004225 C.25t,'2
FFICIENCY 99.97 99. ?

1 7 1 1.086255 2 C.46 849
2 -Q.057 3 3 ' 4 0o;: e3
4 -0.02219C 6 j.225713
7 -J.006735 7 -).6975h8

bIAS COk 'J .032022
VAR COEFF 0,00422E .2n67 7
EFFIKIECY 99.92 99.63

11 1 1.08786( - %.50 474
2 -0o066083 5 0 3 4010
5 -0.021784 7 -. 76019

3IA COrkR 0.03419C
VAR COEVF 0.0C4234 C.25767C
FFFICIFNCY 99.76 99.21

11 1 1.062357 4 0.6511.8

1 -0.062357 7 j.823212
IIAS CORR "1.038177

VAR CUEFF 0.0C425i (.26]454
rFFICIENCY 99.36 98.23

I 7 1 1 1.000007 1.053
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TABLE II

COFFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIkULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER a 0.75

L LOCATION I SCALE

hIAS CORR 0.048669
VAR COFFF 0.004335 0.2762M2
zFFICIECY 97.44 92.63

u1 1 1.085734 1 0.319143
2 -0.045703 2 0.272809
3 -0.018432 3 0.239264
4 -0.00914k 4 0.21q304
5 -0.004936 5 0-203536
6 -0.007522 6 1.052385

BIAS CORR 0.03258C
VAR COEFF 0.004226 0.298760
FFFICIFNCY 100.00 100.00
EFF(W/N) 99.93 54.43

i 6 1 1.085838 2 0.393801
2 -0.045717 3 0.23958)
3 -0.018431 4 0.219567
4 -0.012242 5 C.*2C69q
6 -0,009449 6 1.053lnZ

BIAS CORR 0.032637
VAR COEFF 0.004226 C.2990V6
EFFICIE'JCY 99.99 99.92

it 1 1.086355 2 0.545320
2 -0.045755 4 0.31542q
3 -0.028618 5 0.2G38@7
6 -0.011981 6 1.054778

BIAS CORR 0.03285C
VAR COEFF 0.004228 0.299337

EFFICIENCY 99.94 99,79

I1 6 1 1.087866 2 0.546838

2 -0.066083 4 J.442511

5 -0.021784 6 1.13i692

BIAS CORR 0.03419C
VAR COEFF 0.004234 0.30003?

EFFICIENCY 99.80 99.57

11 6 - 1 1.062357 3 0.74129 =

3 -0.062357 6 1.216"41
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIPULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.75

m L I LOCATION I SCALE

BIAS CORR 0.038177
VAR COEFF 0.004252 0.302214

EFFICIENCY 99.39 98.B6

S 6 1 1 1,0000C 6 1.44qO 4
BIAS CORR 0.04866S
VAR COEFF 0.004335 0.313366
rEFFICIENCY c7.47 95,34

S 3 1 1.086371 1 0.387051
2 -0.045728 2 0.327371
3 -0.O1l472 3 C.292111
4 -0.009152 4 0.264455

5 -0.013018 5 1.598417
61AS CORR ti.03380C
VAR COEFF 0.004228 C.358990
EFFICIENCY loo.CD 100.00
EFF(M/N) 99.87 45.23

1 5 , 1.086585 2 (.474193
2 -0.04574C 3 n.292750
3 -0.024191 4 0.2645??

5 -0.016654 5
BIAS CORR 0.033877
VAR CUEFF u.On4229 Q.359343

FFFICIENCY 99.98 99.93

I1 1.087866 2 1,659514
2 -0.066083 4 0.382073
5 -0.021784 5 l.o02719

3IAS CORR 0.03419C
VAR COEFF U.004234 -. 359912
EFFICIENCY g .8 69.74

11 5 1 1.062357 3 0.710231
3 -0.062357 5 1.,14967

PIAS CORR 0.038177
VAR COEFF 0.004252 C.361343
EFFICIENCY 99.45 99.3s

I 1 1.OOGOC 5 2.02731d
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER & 0.75

L I LOCATION I SCALE

BIAS CORR 0.04866;
VAR COEFF 0.034335 0.369436
EFFICIENCY 97.53 97.17

1l 4 1 1.087586 1 0.4E7735
2 -0.045819 2 0,418864
3 -0.018513 3 0,369076
4 -0,023254 4 2,495526

r'IAS CORR '1.035481
VAR COEFF 0.004233 0,44q567
FFFICIENCY 100.00 100,O0
PFF(M/N) 99.76 36.15

ii 4 1 1.088151 2 0.601065
2 -0,057497 3 0.369731
4 -0.030654 4 2.49&916

BIAS CORR 0.035601
VAR COEFF 0.004235 0.450143
EFFICIENCY 99.9q5 99!7

"1.062357 U.335508
3 -0.062357 4 2.651718

BIAS CORR 0.038177
VAR COEFF 0.004252 0.451051
i-FFICIENCY 99.56 99.67

11 4 ! 1 1.000000 4 2.95C;39
BIAS IORR 0.048669
VAR COEFF 0.004335 0.456862
EFFICIENCY q7.64 98.40

11 1 1.090051 1 0.662144
2 -0.045983 2 0.564372
3 -0.044068 3 4.145S54

BIAS CORR 0.037919
VAR CUEFF 0.004243 0.601141
EFFICIENCY 100.00 100,CiO
'FF(M/N) g9.53 27.04

I1 . . 1.062357 2 0.816168
3 -0.062357 3 4.153711
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TABLE II

COEFFICIENTS FOR ESTIMATION CF

LUCATION AND SCALE PARAMETERS OF A
WLIOULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER = 0.75

,L I LOCATION I SCALE

BIAS CORR 0.038177
VAR COEFF 0.004252 0.602203
EFFICIENCY 99.79 9.32

1 I .OCOoC 3 4.6C9766
BIAS CORR 09048669
VAR COFFF 0,004:35 0.6058q7
EFFICIENCY 97.87 99,22

11 1 1.095781 1 1.022582
2 -0.095781 2 7.e391PC

BIAS CORR mO.41721
VAR COEFF 0.004266 0.90611
EFFICIFNCY 100.00 1Co.C 9
CFF(M/N) 98.99 17.94

ii I l.OOuObu 2 8.249759
BIAS CORR 0.046669
VAR COEFF C.Ut4335 0.9u8536
FFICIENCY 98.40 90.72

I1 1 1 1.OO0C 1 2X.546761
BIAS CORR 0.04866S
VAR CUEFF 0.004335 1.830233
EFFICIENCY 100.00 L00.CO
EFF(M/N) 97.41 8.9q

1? 12 12 1 1.085859 1 U.1622?9

2 -0.045461 2 C.137856
3 -'1.018443 3 0.122211
4 -0.009254 4 0.k119C8
5 -O.O04979 5 0.101812
6 -C.003136 6 0.094299
7 -O.00179e 7 0.087741
1 -0.001223 8 0.0817i8
9 -0.000737 9 0.076012

10 -0.30)465 10 0.C7038U
11 -0.000261 11 0.J6-42
12 -0.000102 12 c.j527a

6IAS CORR 0.026111
VAR COEFF 0.003347 0.148933
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL PUPULATION FROM L-GRDER STATISTICS
CSAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.75

p L I LOCATION I SCALF

EFFICIENCY 100.00 ICO.00
EFF(M/N) 100.00 100.00

12 1Z Ii 1 1.085873 2 0.199986
2 -0.045460 3 0.122304
3 -0.018447 4 0.1108q5
4 -0.009250 5 0.101819
5 -0.004984 6 0.0943e1
6 -0.003L33 7 0.087739
7 -0.00180C 8 0.081816
a -0.001223 9 0.076112

9 -0.001085 iC 0.0704C5
11 -0.00039C 11 0.064064
12 -0.000102 12 O.052799

BIAS CORR 0.026157
VAR 'OEFF 0.003347 Q.148983
FFICIENCY IcO.O0 99.97

1 12 1) 1 1.085888 2 0.276137
2 -0.045461 4 0.60540

3 -0.018447 5 0.101773
4 -0.009250 6 0.09464C
5 -0.004984 7 0.87574
6 -0.003133 8 0.0e201o
7 -0.00180C 9 0.076080
8 -0.001223 iC 0.07^467

9 -0.001086 11 0.064094
11 -0.000503 12 0.052825

BIAS CORR 0.026321

VAR COEFF 0.003347 0.149058
EFFICIENCY l00.0) 99.92

12 12 1 1.085908 2 0.276497
2 -0.045453 4 0.223310
3 -D.018463 6 0.135628
4 -0.009235 7 0.087456
5 -0.004996 8 0.082309
6 -0.003129 9 i.J76014
' -0.002601 10 0.07C514
9 -0.001528 11 Q.064136

11 -0.000503 12 0.052,6

67



TABLE 1I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
W IRtLL PUPULATICN FRUM L-ORDER STATISTICS

(SAMPL r  SIZES 1i TO 13)

SHAPE PARAMETER -a C.75

m L I LOCATION I SCALE

BIAS CORR -).326355
VAR COEFF 0.003347 0. 149177

FFFICIFNCY 100.00 99.34

l 12 1 1.085964 2 C.276944
2 -0.045485 4 C.22954
3 -0.010418 6 0.191264

-.. 09285 a .15749
-0.004961 9 0.07 0 -

b -0.004284 1C 0..-7C 723
-0C02417 11 0.064225

J) -0.011114 12 0.'52940

BIAS CORR U.02659t
VAR CU[FF 1.003347 C.14q396
EFF IC IENCY 99,g9 149. '*

12 12 1 1.08603, 3 :.298377

1 -0.04544E 5 20653 L
3 -0.014677 7 0.179292
4, -0.009239 C) M. L' 634r

5 -C.00693' 10 0.070564
7 -C.00454 11 r.364424
I) -0.00258q 12 (.0535

BIAS CORR O.026708
VAR C(EFF 3.003347 .4,473i
EFFICIENCY 99.98 9.#7

12 12 1 1.08619C 3 0.3737P4

2 -0.045495 6 0.23J69
3 -0o018446 9 1.16 124
4 -0.012327 10 t'.096484
6 -C6.007334 1 J.0646b
9 -0.002588 12 0,053215

elAS CORR 0.0270e6-
VAR COEFF C.CC334@ O.15.,35
! FF ICIEr,,CY 99.97 9g1. 0 1

12 loO I.06482 4 C.387173
2 -,). v it5 5 02 7 '] 216 ) 'A
1 -0 .024 15 1 9 1. 115 P
5 -0.012287 11 3.084,9 6
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TABLE Ii

COEFFICIENIS FOR ESTIMAlIUN OF

LOCATION AND SCALE PARAMETERS OF A
WLInLL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.7-

L I LOCATION I SCALE

8 -0.004543 12 0.353728
tIAS CORR 0.027565
VAR COEFF 0.003349 C.151523
EFFICIENCY 99.144

1? IZ 4 1 1.08716C 5 0.477125

2 -0.057007 9 0.214278
4 -0.022453 11 0.086277
7 -0.007699 12 0.054542

31AS CORR 0.028262
VAR CGEFF 3.003351 C.L53737
FFICIFVCY 99.88 96.84

12 12 31 1.08835 6 1.493834
2 -0.065656 iC 0.20497
5 -O.U2317S 12 1.167641

BIAS CORR 0.030275
VAR COEFF 0.003356 Z.158449

'FFICIENICY 99.72 93.99

12 12 1 1 1.063907 8 C.54551e
3 -0,.063907 12 0.090477

RIAS CORR 0.033919
VAR COEFF 0.003370 0.173875

EFFICIENCY 99.30 85.t

12 12 1 1.00000C 10 0.51920V
I AS CORR 0.043338
VAR COEFF 0.003438 0.222318
EFFICIENCY 97.35 66.99

1? 11 Ii 1 1.085874 1 0.177125
2 -0.045462 2 .,15J441
3 -0.018443 3 0.133456
4 -0.00q254 4 0.120866
5 -0.O0979 5 0.111286

6 -0.003136 6 0.102870
7 -0.001798 7 C.095932
8 -0.001223 8 0.089344
9 -1.000738 9 0,083277

10 -0.00046 10 0.0771e&
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T 43LE I I

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETLRS OF A

WF |IULL POPULATION FROM L-ORCE STATISTICS
(SAMPL- SIZES 11 TO 13)

SHAPE PARAMETER a C.75

H I I LOCATION I SCALE

11 -0.000374 11 C.133798
BIAS CORR 0.026275
VAR CUEFF 0.003347 Oeb24il

LFFICIENCY 100.00 1C0.30
FFFIM/N) 100.00 91.b6

12 11 1, 1 1.085888 2 C.2L8257
2 -. O45461 3 C.13;56O

-0.U18447 4 0.120967
4 -).01925C 5 Q.111298
5 -0.00498 i C,102962
6 -0.033133 7 L1.095934
7 -0.00180C 8 J.089399
8 -0.001223 9 0.09333l
9 -O.00108 1C 0.377217

11 -0.0CC503 II 0.133847
BIAS CORR 3.026321
VAR COEFF 0.003347 :.162541
EFFICIENCY 100.00 9915

12 I 9 1 1.085908 2 0.301431
2 -0.045453 4 0.1751!

3 -0.018463 5 u.111253
-0.009235 6 0.1ti3250

5 -0.004996 7 0.09)7g
6 -0.00312q 8 0.089622
7 -3.002001 9 0.06327)
9 -0.001528 10 0.0772°2

11 -.,.000503 I 9.133918
LIAS CORR J.026355
VAR COEFF 1.003347 C.162630

EFFICIENCY 100.00 99.91

12 11 1 1.085964 2 0..01848

2 -0.045485 4 0.243824

3 -0.018418 6 0.14 067
4 -0.009285 7 .".095636
5 -0.G04961 8 0.u89q49
6 -0.00428A 9 '.083113
a -0.002417 10 0.077410

1) -.0.001114 11 3.134'i?7
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WFIBULL POPULATICN FROM L-CROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.75

I
m L I LOCATION I SCALE

BIAS CORR 0.026596
VAR COEFF 0.003347 C.16277L
EFFICIENCY 99.99 91.82

1 11 1 1.086034 2 0.302378
2 -0.045448 4 (.244453
3 -0.018477 6 0.208936
4 -0.009239 8 0.126589
5 -0.006939 9 0.083272
7 -0.004541 10 0.077584

13 -0.001389 11 0.13424)
BIAS CORR 0.026708
VAR COEFF 0.003347 C.163r13

EFFICIENCY 99.98 99.66

12 11 1 1.08619C 3 0.325836
2 -0,045495 5 0.225687
3 -0.018446 7 0,195987
4 -0.012327 9 0.11t391
6 -0.007334 IC 0.n77537
9 -09002588 11 0.134627

BIAS COPR 0.027063
VAR COEFF 0.00334e 0.163431
EFFICIENCY 99.97 99.42

12 11 1 1.086482 3 0.409415
2 -0.045502 6 0.2522R8
3 -0.024151 8 Oo185079
3 -0.012287 IC 0.105853
b -C.004543 11 0.135226

BIAS CORR 0.027565
VAR COEFF 0.00334S .164178
EFFICIENCY 99.94 98.97

12 11 4 1 1.08716C 4 0.423362
2 -0.057007 7 0.236433
4 -0.022453 9 0.17674
7 -0.007699 11 n.154155

BIAS CORR 0.028262
VAR COEFF 0.003351 .1655A5
;FFICIENCY 99,88 98.13
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBIULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PAkAMETER a 0.75

N L I LOCATION I SCALE

a -0.001733 9 0*092120
10 -0.001113 10 0.243737

BIAS CCRR 09026565
VAR COEFF 0.003347 0.178849
CFFICIENCY 100.00 99.96

12 1 E 1 1.085964 2 0.331856
2 -0.045495 4 0.193636
3 -0.010418 5 0.121660
4 -0.009285 6 0.114590
5 -0.004961 7 0.10570
6 -0.004204 8 0.L'!.12
8 -09002417 9 OOgi')!

10 -0.001114 10 0.243q06
BIAS CnpRN 0.026596
VAR COEFF 0.003347 0.178953
.:FFICIENCY 100.00 q9.90

? 11 1 1.086034 2 0.332339
2 -ul.04544e 4 0.268713
3 -0.018477 6 0.163612
4 -0.009239 7 C.105095
5 -0.006939 8 0.099539
7 -0.004541 9 0.092015

Ili 0Q01389 1C 0.244194
VIS CORR 0,026708
VAR COEFF 0.003347 0.179125
EFFICIENCY 99.9 99.91

1? Ic I 1.08619C 2 0.332974
2 -0.045495 4 0,269447
3 -0.010446 6 O.230539
4 -0.012327 8 n.139796
6 -0.007334 9 0.C92117
9 -0,002588 10 0.244676

HAS CORR 0.027063
VAR COEFF 0,003348 0.179441
EFFICIENCY 99.97 q9,b3

It 1 1.086482 3 0.359211
2 -0.045502 5 0,240744

73



F

C AkIA0ATI/ I 8-

TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIHULL POPULATION FROM L-ORUER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 0.75

M L I LOCATION I SCALE

3 -0.024151 7 Cv216362
5 -0.012287 9 C.128804
9 -0.004543 10 0.245165

RIAS CORR 0.027565

VAR CCEFF 0.033349 ,.179942
EFFICIENCY 99.95 99.35

U U 1 1.08716C 3 0.450142
2 -0.057007 6 '.278531
4 -0.022453 8 0.204655
7 -0.007699 10 C.277329

eIAS CORR 0.023262

VAR CCJEFF 0.003351 0.18084l
EFF1ICIEN4CY 99.8B 98.86

12 1 1 1.088835 5 0.47i647
2 -0.065656: 8 ,0.243863

-0.023179 IC 0.280270
BIAS CORR 0.0C$275
VAR CUEFF 0.003356 r.18271c
-FFICIE14CY 99.72 q7,-34

1t 1'- £1 1.063907 6 0.588354
3 -v.06390 7  10 0.339638

CIAS CORR 0.033I91
VAR COEFF 0.003370 c,.1d82
EFFICIENCY 99.30 94.98

1 1 1.00000C i51203
bIAS CORR 0.04333e
VAR COEFF 0.003438 0.22231B
-FF ICIENCY 97.36 B3.&tl

S 9 1 1.085983 Q Q.217328
2 -0.045465 2 0.183528
3 -0.018453 3 0:.165365
4 -0.00924q 4 0.14608i
5 -0.00498S 5 0.13860
6 -0.003134 6 F). 12l290
7 -C.00t80? 7 0.1545
8 -3.001226 8 0.110213

74



TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 0.75

. L I LOCATION I SCALE

9 -0.001667 9 0.391524
BIAS CORR 0.026887
VAR COEFF 0.003347 0.198720
EFFICIENCY 100.00 100.03
EFF(P/Ni 99.99 74.95

9 1 1.086003 2 0.266760
2 -3.O45456 3 ().165508
3 -0.018469 4 0.146214
4 -0.009233 5 0.138634
5 -0.00500C 6 0.125414
6 -0.003129 7 0.118558
7 -0.002605 8 0.110281
9 -O.00211C 9 0,391696

BIAS CORR 0.026923
VAR COEFF 0.003347 C.19810C
EFFICIENCY 100.00 99.95

12 9 1 1.086050 2 C.369879
2 -3.045444 4 0.213433
3 -0.018489 5 0.13859e

-0.009222 6 0.12S787
5 -0.006949 7 0.118356
7 -0.003835 B 0.110572
9 -0.002112 9 (.391898

BIAS CORR 0.026958
VAR COEFF 0.003347 0.198946
EFFICIENCY 99.99 99.d9

12 9 1 1.086190 2 0.373480
2 -0.045495 4 0.299004
3 -0.018446 6 0.181659
4 -0.0123?7 7 (.118231
6 -0.007334 8 c .Iii035
9 -0.002588 9 0.392215

BIAS CORR 0.027063
VAR COEFF 0.003348 u.19ql67
EFFICIENCY 99.9e 99.78

? q 1 1.086482 3 0.398634
2 -0.045502 5 0.276815
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WLIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO L3)

SHAPE PARAMETER a .75

N M L I LOCATION I SCALE

3 -0.024151 7 0169011
5 -0.012287 8 0.11O8
8 -0.004543 9 C,393463

BIAS CORR ,027565
VAR U EFF 0.00334S 0.199551
EFFICIENCY 99.95 99.59

12 9 1 1.08716C 3 0.400011
2 -0.057007 5 0.277871
4 -0.022453 7 C*.41b49
7 -0.007699 9 J.434567

BIAS CORR 0.028262
VAR COEFF 0.003351 0.200151
rFFICIENCY 99.A9 99.29

12 9 1 1.088835 4 0.516391
2 -:.06565t 7 C,2894q3
5 -0.023179 9 0.437454

BIAS CORR J.030275
VAR COEFF 0.003356 0.201451
EFFICIrCY 99.73 98.65

12 9 1 1.963907 5 0.641091
3 -0.063907 9 n.514654

BIAS CORR 0.033919

VAR COEFF o.033370 0.205514
EFFICIENCY 99.31 96.69

12 9 1 1 L.OCO30oo 9 0.707836
BIAS CORR 0.043339
VAR COEFF 0.0C343E 0,226316
EFFICIENCY 97.37 87.04

1.? 1 1.086116 1 0.243959
2 -0.045484 2 0.2101q4
3 -j.018435 3 0.180951
4 -0.009277 4 0.171545
5 -0.004971 5 0.151330
6 -0.003147 6 0.144469
7 u.3827 0.133277
3 -0-00300C e u.593-317
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WzIRULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.75

V L I LOCATION I SCALF

BIAS CORR 0.027367
VAR COEFF 0.003347 0.2236A2
EFFICIENCY 100.00 100.0,1
EFF(M/N) 99.98 66.58

12 7 1 1.086151 2 0.303642
2 -0.045499 3 0.181119
3 -0.018418 4 0.171708
4 -0.009294 5 0.151366
5 -0.004963 t 0.1446te
6 -0.004291 7 0.13329q
8 -0,003686 8 U.59336?

BIAS CO4R 0,02739S
VAR COEFF 0.003347 0.223796
EFFICIENCY 100.00 99.95

1 8 e 1 1.086249 2 0.416514
2 -0.045517 4 0.245225
3 -0.018411 5 0.151334
1 -0.012351 6 0,145n17
6 -0.00628C 7 0.133087
B -0.003690 8 .593954

61AS CORR 0.027439
VAR CCEFF 0.003348 0.223959
EFFICIF'CY 99.99 99.88

12 8 1 1.086482 2 0.417211
2 -0.045502 4 0.338754
3 -0,024151 6 0.206C64
5 -0.012287 7 0.132963
8 -0.004543 8 0.594854

bIAS CORR 0.02736S
VAR COEFF 0.00334q 0.224221
EFFICIENCY 99.96 99.76

12 A 1 1.087L6C 2 0.'1 7-6
2 -0.057007 4 0.3398
4 -0.022453 6 0.2904:
7 -0.007699 8 ( .646q62

BIAS CORR 0.028262
VAR COEFF 0.003351 6.224728
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TABLE I I

COEFFICIENTS FOR ESTIMAIION OF

LOCATION AND SCALE PARAMETERS OF A
WHtULL PUPULATION FROM L-CRDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a ).75

N L I LOCATION 1 SCALE

EFFICIENCY 99.90 99.53

12 .3 3 1 1.088835 3 0.563815
2 -0.065656 6 0.350149
5 -0.023179 8 0.6497.0

BIAS CORK 0.030275
VAR CUEFF .0003356 n.225685

EFFICIENCY 99.74 91;811

1 6 i I 1.063907 5 0.598613
3 -U.063907 8 0.705126

BIAS CORR 0.03391S
VAR COEFF 0.003370 0.22i63q

EFFICIJCY 99.32 97.81

12 1 1 1.OZCOOc 8 O*946270
BIAS CORR C.04333e
VAR CUEFF ,.003438 0*244867
EFFICIFNCY 97.38 91.35

12 7 1 1.086336 1 0.282032
2 -0.045471 2 0.i353q4
' -0.0189481 3 0.21646?
4 -0.009244 4 0.188457

-0.005001 5 0.179447
6 -0.003143 6 C.164139
7 -0.00499! 7 0.874163

lIAS CORR '.02800q
VAR COSFF 0.00334e 0.255822
EFFCIENCY 130.00 1OGZ, C
EFFIM/N) 99.95 58.22

12 7 1 1.086384 2 '.343452
2 -0.04545S 3 0.216679

3 -),018502 4 C.1886%
4 -0,009233 5 n~.179507
5 -C.00695e 6 (.164323
7 -J.016232 7 0,8746.8

BIAS CORR 0.028046
VAR COEFF C9003348 0,25597'
FFFICIENCY 99.99 q994
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TABLE II

COFFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 131

SHAPE PARAMETER * 0.75

NL I LOCATION I SCALE

1, 7 1 1.086581 2 0.478558
2 -0.045466 4 0.276717
3 -0.024181 5 0.179502
5 -0.010694 6 0.164848
7 -3.006240 7 0.875288

AiAS CORR 0.028102
VAR COEFF 0.00334q n.256207
FFICIENCY 99.98 99.85

12 7 1 1.08716C 2 0,479497
2 -0.057007 4 0.387671
4 -0,022453 6 C.237291
7 -0.007699 7 0.876475

BIAS CORR 0.028262
VAR COEFF 0.003351 0.25657b
EFFICIEr4CY 99.92 99.71

12 7 1 1.088835 3 0.517689
2 -0.065656 5 C.359772
5 -0.023179 7 0.944135

RIAS CORR 0.030275
VAR COEFF 0.003356 0,257224
EFFICIENCY 99.76 99.45

12 7 2 1 1.063907 4 0.670005
3 -0.063907 7 1.012153

BIAS CORR 0.0339lq
VAR COEFF 0.003370 0.259396
EFFICIENCY 99.34 98.62

12 7 1 1 1.000000 7 1.262042
BIAS CORR 0.043338
VAR COEFF 0.003438 0.271350
EFFICIENCY 97.40 94.28

12 6 1 1.086735 1 0.327392
2 -0.045528 2 0.283225
3 -0.018450 3 0.245093
4 -0.009289 4 O*Z28558
5 -0,004994 5 0.207773
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TABLE II

COEFFICIENTS FOR ESTIMATIUN CF

LOCATION ANO SCALE PARAMETtRS OF A

WCrTtULL PUPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 T0 13)

SHAKP PARAMETER * C*75

L I LUCAIlON SCALE

6 -C.CO8474 6 1.280420

BIAS CORR 0.02884C

VAR CUEFF 0.003349 0.298747

EFFICIENCY 100.00 lOcO'

FFFIM/N) 99.92 49.85

12 6 1 1.086B33 2 O.40e7cl

2 -0.045547 3 C.24i363

3 -0.018443 4 0.22a915

4 -0.012365 5 0.207861

6 -0.01047e 6 I.ZB1364

BIAS CORR 0.028883

VAR CCEFF 0.00335C C.296951

EFFICIENCY 99,99 9q.91

6 1 1.0B7318 2 n.561761
-O.U45584 4 0.32Br7-

3 -0.021572 5 0.207979

6 -0,013162 6 1.282874

BIAS CORR 0,02q044

VAR COEFF C.003351 0.2N9251

FFICIFNCY 94.95 q8

1 1088835 2 0.5b29 7 9

2 -0.065656 4 0.451179

5 -0.02317q 6 1.368544

!AS CORR 0.030275

VAR COFFF 0.003356 99.67

FFFtCIENCY 99.0 9q*67

K 6 1 1.0639C0 3 0.76042"

3 -3.063901 0 1.454297

BIAS CORR 0.033919

VAR COEFF 0.00337C 0.3014 8

EFFICIENCY 9q.3l

? 6 1 1 .O0000C 1.70115

BIAS CORR 3.04333e

VAR COEFF 0.oC3438 0.31Ci 6

FFFICIENCY 97.43 96.31
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TABLE II

COEFFICIENTS ,:OR ESTIMATION OF
LOCATION AND STALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTIC'
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.75

S L I LOCATION I SCALE

1?1 1.087417 1 0*399023
2 -0,045S37 2 0.336546
3 -0.018509 3 0.302997
4 -0.009289 4 C.271519
5 -0.0140 1 5 1.8979 5

61AS LURR 0.02997C
VAR COEFF 0.003352 0.358970
EFFICIENCY 100.00 1"0.00
FFFiM/N) 99.85 41.49

12 1 1.087616 2 C.489553
2 -0,045545 3 0.303379
3 -0.024223 4 0.273874
5 -0.017849 5 1.899560

BIAS CORR 0.030029
VAR COEFF 0.003352 0.359273
EFFICIENCY 99.98 99.92

12 3 1 1.088835 2 0.678973
2 -0.065656 4 0.397322
5 -0.023179 5 1.90203B

BIAS CORR 0.030275
VAR COEFF 0.003356 0.359731
EFFICIENCY 99.86 99.79

12 5 1 1.063907 3 0.734663
3 -0.063907 5 2.019857

BIAS CORR 0.033919
VAR COEFF 0.00337C C.360863
EFFICIENCY 99.44 99.48

1? 1 1.00000c 5 2.?4901
BIAS CORR 0.043338
VAR COEFF 0.003438 1.367347
EFFICIENCY 97.50 97.72

12 4 1 1.088698 1 0.501772
2 -0.045638 2 0.429346

-0.018542 3 0.381225
4 -0.024518 4 2.908264

BIAS CORR 0.031503
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cAw/ MATH/6,-1

TABLE TI

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

W.;nULL POPULB(TICN FROM L-ORDER STATISTICS

(SAM ). SIZES 11 TO 13)

SHkPe PARAMETER 0.75

LOCATION I SCALE

VAR COEFF 0.0n3355 0,449559

EFFICIENCY 100.00 100.00

EFF(M/N) 99.73 33.13

1? ' 3 1 1.089237 2 0.621896

2 -0.057186 3 0.381790

4 -0.032052 4 2. 91564

rIA5 CORR 0.031597

VAR COFFF 0.003357 0.45,0038

EFFICIENCY 99.95 99.

12 2 1 1.063907 2 C.860572

3 -0.063907 4 3.071313

FIAS CORR 0.03391S

VAR CEFF 0.o337C 0.45CF6

EFFICIENCY 99.56 99.73

2 4 1 1 1.00000C 4 3,383796

BIAS CORR 0.04333e

VAR CUEFF C.003438 0.455499

.F IC I1FNCY 97.61 9807(

12 31 a091249 I 0.68R86

2 -0.04579S 2 0.5b2113

3 -0.045450 3 4.760500

BIAS CORR 0.033709

VAR COFFF o.003364 0.601135

EFFICIENCY 100.00 10000

FFF(M/N) 99.50 24.78

1? 1 1 1.063907 2 0.844115

3 -0.063907 3 4.768024

BIAS CORR 0.033919

VAR CUEFF 0.00337C 0.602020

EFFICIE;4CY 99.8O 99.85

12 1 1.00000C 3 .?42951

BIAS CORR 0.04333e

VAR COEFF .003438 00605)58

FFICIENCY 97.85 99.35



TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS OF A

hEIBULL POPULATION FROM L-ORDER STATISTICS
tSAMPLE STIES 11 TO 13)

SHAPE PARAMETER a 0.75

L I LOCATION I SCALE

12 2 2 1 1.097104 1 1.053088
2 -0.097104 2 8.8933)1

BIAS CORR 0.037126
VAR COEFF 0.003382 C.906097
EFFICIENCY 100.00 100.00
EFFIP/N) 98.15 16.44

1? 1 1 1.00000C 2 9.318593
BIAS CORR 0.043338
VAR COZTF 0.003438 0.90d2i
EFFI(,IEPY 98.39 99.77

12 1 1 1 1.00000C 1 23.074277
BIAS CORR 0.04333e
VAR COEFF 0.00343e 1.830233
EFFICIENCY 100.00 100.00

EFFIM/N) 97.35 8.14

1-' 13 I 1 1.086570 1 n.153512
2 -0.045296 2 0.130630
3 -0.018444 3 0.11b07
4 -0.C09394 4 0.105347
5 -0.004965 5 O.097043
6 -0.00336! 6 0,0q¢129
7 -0,00176C 7 0.084142
8 -0.001396 8 0.078774
9 -0.000777 9 0.073778

10 -0.00055q IC 0.068945
11 -0.0003)8 11 0.064007
12 -0.000198 12 0.058450
13 -0.000079 13 0.048386

BIAS CORR 0022980
VAR COEFF v.002702 0.137428
EFFICIENCY 100.00 100.00
EFFfM/N) 100.00 100.00

p 13 1? 1 1.086581 2 0.189946
2 -0.045Z96 3 0.11373
3 -0.018439 4 0.105478
4 -0,00940? 5 0.097007
5 -0.004956 6 0.09025?
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G AW/PAT H/ 6- 1

7 ABLE I I

C(JEFFICINTS -0A LSTIMATION OF
LUCATIUN A'40 '(.ALE PARAMETERS OF A

W IPULL POPULAI'IN FRUM L-ORDEK STATISIICS
ISAMPLL SIZES LI TO 13)

SHAPE PARAMEIFR a 0.7*

I LUCAIION I SCALE

6 -. 03373 7 0.084060
7 -0,001755 a 04076856

a -0.001394 9 0.073770
9 -U.O00776 10 0.068974

Lu -0.000611 11 0.064022
12 -0.000292 12 0.05d466
13 -0.00007? 13 O.048399

tIAb CORR 0.O302'
VAR CUEF- C600?701 0.1374 4
CFFICIENCY 100.0O 99.97

13 13 11 1 1,0H659? 2 C.261430
2 -), j45299 4 t,153143
3 -0018439 5 0.096828
do -0.009402 6 0.090726
5 -0.004956 7 0.083567

6 -0.00,3374 8 0.079330
7 -0.001755 9 0.C73499

b -0.00139q 10 0.069l3
9 -11.000776 11 0.064016

10 -0.UOOtbl2 12 C.C5U4 i
1- - 0 .000379 1. 0.045417

,IAS CORR u.02315C
VAR CULF 0.002702 0,137516
t.FICIFNGY 100.00 99.94

11 13 1'. 1 1,086609 2 0.261728
2 -0.045314 4 0.211973
1 -0.018412 6 0.13C6?
4 -).009436 7 Oo8:lN
5 -0.004927 B 0.080120
6 -0.003391 9 0.074961
7 -0.00174e 10 0.06Y470

a -0.00190o 11 0.063"454

10 -0.001094 12 0,05d54?
12 -0.0C03Q% 13 0,04J444

BIAS CORR 0.023169
VAR (,UEff 0.002702 0.137S'14
EFFILIENCY 100.00 gg.9

13 13 9 1 1,OU6644 2 C.261974

0 4



CAh/MAT14/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-CROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a C,75

KL I LOCATION I SCALE

2 -0,045344 4 0.212559

3 -04018373 6 0.181930

4 -0,009473 8 0.113230

5 -0.004907 9 0.072774

6 -0.004475 10 0.069765

8 -0.002597 11 0.063924

10 -0.001095 12 0.U58620

12 -0.000360 L3 0.048489

PIAS CORR 0.023189
VAR COFFF O.G02702 0.137724

EFFICIENCY 99,99 99.78

13 13 6 1 1.086698 3 0.283401

2 -0.045344 5 0.196228

3 -0.018384 7 0.172726

4 -0.009454 9 0.104q67

5 -0.004935 10 0.068507

6 -0.004462 11 0.064504

8 -0.00310C 12 O.C58622

I1 -0.001018 13 O.V48567

RIAS CORR 0.023431
VAR COEFF 0.002702 0.137928

EFFICIENCY 9919g 9q.64

1' 13 7 1 1.086790 3 0.351983

2 -0.045371 6 C.220681

3 -0.018367 8 0.160904
4 -u.012449 10 0.096570
6 -0.006476 11 0.064263

8 -O.00311C 12 0.058868

1L -0.001016 13 0,04868 9

lIAS CORR 0.023462
VAR COEFF 0.002703 0.138287

EFFICIENCY 99.98 99.3R

1' 13 , 1 1.086941 4 C.36475'

2 -0.045324 7 0.206477

3 -0.018475 9 0.1526A6

4 -0.012391 11 0.087898

6 -0.007582 12 O.059O90

9 -0.00316e 13 .048911
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CAW/ MATI/68- I

TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIHIJLL POPULATICN FROM L-ORDER STATISTICS

(SAMPLE SIZES Ii TO 131

SHAPE PARAMETER = C.75

M L I LOCATION I SCALE

RIAS LORR 0.024074

VAR COEFF 0.002703 0.138887
EFFICIENCY 99.97 98.95

P? 13 1 1.087255 5 C.376006
2 -0.045363 8 0.194471
3 -0.024151 10 0.146283
5 -0.012470 12 0.077716
9 -0.005271 13 3.049347

BIAS CORR 0.024557
VAR CUEFF 0.C02704 U.14000
EFFICIENCY 99.94 98.11

1P 13 4 1 1.087947 6 0.455212
2 -1.056731 13 C.194763
4 -0.024794 12 0.078925
8 -C.CCb423 13 0.05M123

BIAS CORR 0.024743
VAR COUFF 0.002706 0.142262
EFFICIENCY 99.07 96.60

1, 13 1 1.08966C 7 0.469339

2 -0.U65291 11 0.18o243
5 -0.024369 13 0.062183

BIAS CORR 0.027086
VAR CUEFF 0.002710 0,146635
EFFICIENCY 99.71 93.72

IP 13 1 1.065222 9 C.514S94
3 -0.065222 13 O.C83344

BIAS CORR 0.030428
VAR COEFF 0.002722 0.1612n3
EFFICIENCY 99.28 85.25

1' 13 1 1 1.COCoC 11 0.4886W5
BIAS CORR 0.038951
VAR COEFF C.002777 0.206219
LFFICIENCY 97.31 66.64

I? 12 12 1 1.086581 1 C.166351
2 -0.045296 2 0.14L6C4
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.75

I LOCATION I SCALE

3 -0.018444 3 0.125640
4 -0.I 09394 4 0.114398
5 -0.004965 5 0.104959
6 -0.003366 6 0.097971
7 -0.001759 7 0.091040
a -0.001397 a 0.085576
9 -0.000777 9 0.080022

10 -0.000559 10 0.074924
11 -0.000339 11 0.069688
12 -0.000285 12 0.121369

BIAS CORR 0.023115
VAR COEFF 0.002702 0.148884
EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 92.31

1. 12 11 1 1.086592 2 0.205886
2 -0.045299 3 0.125714
3 -0.018439 4 0.1145C0
4 -0.009402 5 0.104920
5 -0.004956 6 0.098107
6 -0.003374 7 0.090975
7 -0.001755 8 0.085666
8 -0.001399 9 0.080015
9 -0.000776 10 0.074996

10 -0.000812 11 0.069707
12 -0.000379 12 0.121404

BIAS CORR 0.023150
VAR COEFF 0.002702 0.148926
EFFICIENCY 100.00 99.97

1- 12 10 1 1.086609 2 0.263316
2 -0.045314 4 0.166237
3 -0.018412 5 0.104730
4 -0.009436 6 0.098623
5 -0.004927 7 0.090422
6 -0.003391 8 0.086237
7 -0.001748 9 0.079724
8 -0.001906 iC 0.075120

10 -0.001094 11 0.06q702
12 -0.000380 12 '.121458

BIAS CORR 0.023169
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G AW/P'ATH/68- 1.

TABLE It

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WcIB3ULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER a 0.75

M L I LOCATION I SCALE

VAR COFFF 0.002702 . 1-48987
EFFICIENCY ic0.00 99.93

17 12 9 1 1.086644 2 C.283652
2 -0.045344 4 U.229771
3 -0.018373 6 0.141788
4 -0.009473 7 0.089929
5 -0.004907 8 0.087041
6 -(.004475 q 0.079146
8 -0.002597 10 0.075518

10 -0.001095 11 C.069639
12 -0.CCO36C 12 .12155C

BIAS CORR 0.023189
VAR CCEFF 0.002702 .149078
EFFICIFNCY 100.0c 9.87

1? 12 1 1 1.086698 2 0.283940
2 -0,045344 4 0.23423
3 -0.018384 6 C.197316

4 -0.009454 8 t.122879
5 -0.004935 9 0.07894q
6 -0.004462 10 0.075824
8 -0.00310C 11 0.069612

11 -1.0018OL 12 0.1216q3
BIAS CORR 0.023431
VAR COEFF 0.002702 0.149231
EFFICIENCY 99.99 99.77

11 12 7 1 1.086790 3 0.307280
2 -0.045371 5 0.212772
3 -0.018367 7 0.185182
4 -0.012449 9 0.113939
6 -0.006476 11) 0,074471
8 -9.00311C IL U.0702q1

1i -0.001016 12 0.121PII
BIAS CORR 0.023462
VAR COEFF 0.002703 L.149473
:FFICIENCY 99.98 99.61

13 12 1 1.086941 3 0.3816,9
2 -0.045324 6 0.239417



GAW/MATH/58-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIPULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 70 13)

SHAPE PARAMETER a 0.75

M L I LOCATION I SCALE

3 -0.018475 8 0.174660
4 -0.012391 10 0.104941
6 -0.007582 II 0.070005
9 -0.003168 12 0.122250

BIAS CORR 0.024074
VAR COEFF 0.002703 ).149893
EFFICIENCY 99.97 q9.33

" 12 1 1.087255 4 0.395782
2 -0.045363 7 0.224070
3 -0.024151 9 (.165891
5 -0.01247C 11 0.095730
a -0.0f5271 12 0'.1227q4

BIAS CORR 0.024557
VAR COEFF 0.002704 0.15G604
EFFICIENCY 99.94 q8.86

1 12 1. 1.087947 5 0.408236
2 -0.056731 8 0.211355

4 -C.024794 Ic 0.15922
8 -0.006423 12 0.143736

BIAS CORR 0.024743
VAR COEFF 0.002706 0.152015
EFFICIENCY 9c.87 97.94

17 12 1 1.089660 6 0.495126
2 -0.065291 10 0.212260
B -0.024369 12 0.146180

BIAS CORR 0.027086
VAR COEFF 0.002710 0.154;92
EFFICIENCY 99.71 96.31

BIA COR 1.065222 8 0.519942
3 -0.065222 12 0.185305

BIAS CORR 0.030428
VAR COEFF 0.002722 0.162750'
t-FFICIENCY 99.28 91,48

1" 1 1.O00000C 1I 0.488655
BIAS CORR 0.038951

VAR COEFF 0.002777 0.206219
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TABLE I I

COFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIF'ULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER a 0.75

m L I LnCATION I SCALE

EFFICIENCY 97.31 7 .20

I I 11 1 1.08660e 1 0.181723
2 -3.045297 2 0.154223
3 -0.013447 3 0.138150
4 -0.009391 4 C.123291
5 -0.00497C 5 3.116744
6 -C.003362 6 0.105092
7 -0.001763 7 0.10CR73

-).001396 8 '.0929 3

9 -0.000778 9 0.087860
1- -0.000560 10 0.1B2107
11 -0.C0646 11 ,.218438

BIAS CORR 0.02331C
VAR COEFF 0.002702 0.16245?
EFFICIFNJCY 100.00 1co0o
EFF(MIN) 100.00 A4.61

' 11 It 1 1.086618 z C.224452
2 -C.04529C 3 O.134235
3 -0.018462 4 0.123405
4 -0.0r)937C 5 0.1167')7
5 -0.004991 6 0.105243
6 -0.0C3349 7 0. 100805
7 -0.001771 8 0.093J14
8 -0.001393 9 0.067855
9 -0.001162 IC O. 0821t,5
Ii -0.000832 11 0.218504

BIAS CORR 0.023338
VAR COEFI 0.032702 0.162503
EFFICIENCY 100.00 99.97

1 11 9 1 1.086631 2 0.309607
2 -0.045263 4 O.b,'3D2
3 -0.0165O 5 0.116503
4 -0.009321 6 0.105914
5 -0.005027 7 0. 1002'2
6 -0.003331 8 O.093645
7 -3.002653 9 0.087539
9 -0.,'01695 10 (J.082329

11 -0.000832 11 C..21857'
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TABLE I I

COEFFICIENTS 'OR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13;

SHAPE PARAMETER v 0.7!

N m I LOCATION I SCALE

BIAS CORR 0.023363
VAR COEFF 0.002702 0.162576
FFFICIENCY 100.00 99.92

II P 1 1.086698 2 0.310002
2 -0.045344 4 C.250995
3 -0.018384 6 ;,153842
4 -0.009454 7 0.099662
5 -0.004935 8 0.094545
6 -0.004462 9 0.08692
8 -0.00310C IG 0.082766
11 -0.001018 11 0.218627

BIAS CORR 0.023431
VAR COEFF 0.002702 0.162689
EFFICIENCY 99.99 q9.85

1i 11 7 1 1.08679C 2 C.313357
2 -0.045371 4 0.251747
3 -0.018367 6 0.215414
4 -0.012449 8 C.134277
6 -0.006476 9 0.086695
B -O.00311C 10 0.083127

11 -0.001016 11 0.218798
BIAS CORR 0.023462
VAR COEFF 0.002703 0.162877
EFFICIENCY 99.99 99.74

1' 11 1 1.086941 3 0.335399
2 -0.045324 5 0.232726
3 -0.018475 7 0.202637
4 -0.012391 9 0.124721
6 -0.007582 10 0.081650
9 -0.003168 11 0.219633

BIAS CORR 0.024074
VAR COEFF 0.002703 0.163145
FFFICIENCY 99.97 99.58

I' II 1 1.087255 3 0.417507
2 -0.045363 6 0.261432
3 -0.024151 b (J.191,217
5 -0.01247C iC 0.115'&49
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 Tn 13)

SHAPE PARAMETER a 0.75

M I I LOCATION I SCALE

8 -0.005271 11 C.21q968
BIAS CORR 0.024557
VAR CUEFF 0.002704 C.163669
EFFICIENCY 99.94 99,26

1 11 4 1 1.087947 4 0.432280
2 -0.056731 7 C.245530
4 -0.024794 9 C.181823
8 -0.0C6423 11 C.248915

RIAS CORR 0.024743
VAR CUEFF 0.002706 0.164508
EFFICIFNCY 99.88 98. 5

1 11 - 1.08966C 5 n.530591
2 -0,065291 9 n.24o894
5 -).024369 11 0.251792

BIAS CORR j.027086

VAR COEFF 0.002710 ).16! 43C

EFFICICNCY 99.71 97.61

i) 11 1 1.065222 7 0.551392
3 -0.J65222 11 0.30i794

BIAS CP9R 0.0"10428
VAR COEFF 0.002722 0.17L785
EFFICIENCY 99.28 94.57

12 11 1 1.0O000C 11 C.488655
BIAS CORR 0.038951
VAR COEFF 0.002777 0.20621q
EFFICIENCY 97.31 78.7P

1 10 11 1 1.086662 1 0.19959
2 -0.045305 2 0.171950
3 -0.018436 3 0.147770
4 -0.009411 4 0.142782
5 -0.00495' 5 0.120967
6 -O.0C338C 6 0.122121
7 -0.001754 7 0.1076q3
6 -0.001401 8 0.104112
9 -0.000778 9 0.09673e

10 -u.011247 W -).346277

-)2



)ABLE II

COE9FICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS CF A

WEIRULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 0.75

L I LOCATION SCALE

BIAS CORR 0,023582
VAR COEFF 0.002T02 0.11B756

EFFICIENCY 100.00 100.00

FFF(M/N) '119.99 76.88

13 10 9 1 1.086679 0.248987

2 -0.04532C 3 0.147867

3 -0.018409 4 014291q5

4 -0.009444 5 0.120928

5 -0.004921 6 0°122291

6 -0.003397 7 0.107620

7 -0.001747 8 0.104227

8 -0.001909 9 0.096735

10 -0.00153C 10 0-346406

BIAS CORR 0.023604

VAR COEFF 0.002702 0.178816

EFFICIENCY 100.00 99.97

1- 10 1 1 1.086714 2 0,340086

2 -0.045350 4 0.203793

3 -0,01837C 5 n.12071&

4 -0.009482 6 0.122908

5 -0.004901 7 0.106978

6 -0.0C4481 8 0.104906

a -0.002599 9 0.096400

10 -0.001531 10 0.346691

BIAS CORR 0.023624

VAR COEFF 0.002702 0.178900

EFFICIENCY 100.00 9q.92

19 10 7 1 1.086804 2 0.340503

2 -0.045376 4 0.277C37

3 -0.018353 6 0.1726'75

4 -0.012456 7 0,106420

6 -0.006481 a 0.105841

8 -0.002606 9 0.095743

10 -0.001532 10 0.347213

RIAS CORR 0.023652

VAR COEFF 0.002103 0.179021

EFFICIENCY 99.99 99.85
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GAW/ MATH/68- I

TABLE I I

COEFFICIENTS FO)R ESTIMATWUN OF
tOCATIrN AND SCALE PARAMETERS OF A

WLIULL POPULATION FPOH I.-ORDER STATISTICS

4SAMPLE SIZES 11 TO 13)

SHAPE PARAMEIER * 0,75

K m L I LOCATION I SCALE

i3 I 6 1 1.086941 2 0.340908
2 -0.045324 4 0.277861
3 -O.Ui847i 6 0.238431

4 -0.012391 c 0.148279
6 -0.007582 9 0.095529
9 -0.003160 1', 0.347Pi8

SIAS CORR O.02407/4
VAR COFF 0.002703 0.1T9236

EFFICIENCY 99.97 99.73

| 1) :1.A725 3 0.37C490

2 -.. 04536' 5 0,255630
3 -0.02415. 7 ¢'.223520
5 -0.01247C q O,13l,53

-0.0271 i0 1.347381

BIAS CORR 0.024557
VAR COEFF 0.002704 C.17q639

EFFICIENCY 99.94 99.51

13 1Z 4 1 1.087947 3 C.451638
2 -0.055731 6 (.26q43'
4 -0.024794 8 u.21114i
8 -0.006423 10 5.3847:0

FkIAS CORR 0.024743
VAR COEFF 0.002706 0.180213

EFFICIrNCV 99.88 99811

13 1'.' 1 1.089660 4 0.5744q2
-v.065291 8 n.2Q06'4

5 -0.024369 10 C.387904
BIAS CORR 0.027086

VAR COF9F 0.00271C 0.18l7'
EFFICIFNCY 99.72 98,37

13 1. 2 1 1.065 2 2Z 6 0.5963BI
3 -0.065122 11) 0.456422

BIAS CORR 0.030426
VAR COEF 0.032722 0.185,32
EFrICIENCY 99.28 96o4O

P? 10 1 1.3c0o0C 10 0.655914
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TABLE II

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

W IB'JL. POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.70

L I LOCATION I SCALE

BIAS CORR 0.038951
VAR COEFF 09002777 0.208844
EFFICIENCY 97.32 85.59

1' 1 1.086748 1 0.224028
2 -0.045290 2 0.105326
3 -0.018470 3 0.176733
4 -0.009358 4 0.142315
5 -0.005004 5 C0150910
6 -0.003346 0 0.125330
7 -0,001772 7 0.125290

-0,001398 8 0.114690
9 -3.002102 9 0.W'919

BIAS CORR 0.023945
VAR COFFF 0.002701 0.196703
rFFICIENCY i00.00 100.00
EFF(P/N) 99.98 69.16

1 1.086761 2 0.271922
2 -n.045263 3 0.176854
3 -0.0185Z 4 0,142464
4 -0.00930q 5 0.150879
5 -0.00504C 6 0.125523
6 -0.003330 7 0.125224
7 -00002657 v. 114,. 4
9 -0.002637 9 0.516092

81AS CORR 0.023970
VAq COEFf 0.002703 0.198780
EFFICIENCY 100.00 99o96

1 1.06799 2 0272034
2 -0.045233 3 0.263498
3 -0,018566 5 0.209616
4 -09009282 6 0.125056
5 -0.007076 7 0.126203
7 -000400C 14 0.1394?
9 -00002641 9 0.51681

IIAS CORR 0.03997
VAR COEF 0.002703 0.19HA'5
EFFICIPNCY 99.99 99.q n
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WLiBULL 0OPUjLITICN FRUM L-CROER STATISTICS
['; L SIZES 11 70) 13)

.'APE PARAMETER a 0*75

K L I LOCATION I SCALE

1'1 1.086941 2 0,271340
2 -0.045324 3 0,264645
3 -0.016475 5 0,.286145

4 -0.012391 7 0.177176
6 -0,00?582 e 0.11344?
Q -UOC..;168 9 n.517713

IAS- CORR 30,24074
VAN UDEll U.002703 0.1990A9

LFFICI(|'Y 99.98 gq. |

9 1 1.007255 ( .410674
2 -0.04536 S (.286S70
I -C.024151 7 0.177047
, -).tJ,747 U 0.11207?
0 -ij.OP'f7l

VAR CU( II n,L."704 L, 9"3J5
'FlIIFNCY Y9. 9114,

1 1 I , ' 47 3 Q4 ?

14 -O.O?'.794 7 0244
q -0,006413 y f4,509i9

VAP UA I 1 0,001706 U.1910''U

1 - oI6 6CV 4. I? i.|U ),.,
d -00061291 7 0o)U1062

ViAR. Ctl 001'Ct'woel

I' V- I I .u!,'s' ?? O ,'

1 -02,00 1 4e (,) 0, ,! ,13 r! 0

I~a4 CONR 0,010410

I1 9 I ! I ,0000M( q
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEiHULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.75

L I LOCATION I SCALE

DIAS COPR 0.038951
VAR COEFF 0.002777 0,220526
EFFICIENCY 97.33 90.10

1' 8 1 1.086910 1 G,248427
2 -0.045342 2 0.221336
3 -0.018403 3 0,177580
4 -0.009455 4 O.186622
5 -0.004931 5 C,149683
6 -0.00339C 6 0.153024
7 -0.001761 7 0,137779
d -0.003627 8 C,7449?6

BIAS CORR 0.024404
VAR COEFF 0.002703 0,22366A
rrrr[NCy 100.00 100.0)
[FFIM/N) 99,q7 £1,44

1 1,086945 2 0.117300
2 -0,045373 3 C.177715

I -0.015361 4 0.186SP3
4 -0.009493 5 0.149648
5 -0.00491C 6 0.153749
6 -0.004482 7 0.137702
8 -0,004324 8 o.7453C7

MIAS CUik 0,024425
VAP COEFF 0.002701 0,7276?
EffICiFNCY 100,00 qq.16

P 1 1,087036 ? 0,426YO9
2 -0.045199 4 0.25197L
3 -0.010346 5 O,149418
4 -0.012473 6 OQIM3994
& -0.00b416 7 0,134947
m -0.004)32 8 0,74614q

IPIAS C044 09024453
VAR (OWF' 0,0070O C.??)A)0

UvFI(ItNLY 99.99 910,100

00S | 1,0O7Z5 I ' '

-QO46It (',?156?4
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TABLL I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WVIn,ULL POPULATION FROM L-ORDER STATISTICS
(SAMPL: SIZES 11 TO 13)

SHAP; PARAMETER - 0.75

I LI)CATION I SCALE

5 -0.0L247C 7 0.1362R

8 -3.0)527 1 8 1,.747299

BIAS CORR 0.024557
VAR c0:FF C.C02704 r'.224069
E~FF C IE'CY qQ.97 99. H.2

., 1 1.0R7947 2 C.42W8#8

2 -,.056731 4 0.351876
4 -o.024794 6 .299939

1 -O.)0647 8 C, O?4q5

bIAS C("'R 0.024742
VAI CUEFF 0.OC?706 n,2244 I

.FFICIFACY 99.0 99.e6

V 1 1,08966C 3 0.575B6b
2 -).065291 6 0.364431
5 -0.02436 0 O u.' e -I

t'IAS Lfik 6R.02708t
VAR tUfIF O.CU/71C r.225246

[Fl ICI :9Y .74 to.30

3 I .O?? 742C3
3 -,).(e,?,2 / ii r'.911341

IIAS C(14 R 0.03U 42
VAk (.- I, ?72 ? 0.22763')

I I C .iLY 91. 1 928,7

I~~~ ~ loclI G 0CocoI c?
t IAS LVRHW O.O)lO9SI

VAP C01It 0,032777 0,23')36

LFrICILNLY 97.14 91,2

1- 7 "I 1.0 71I45 I 0,191046
2).045,1 4? 2 r,230444
1 - 0 1" / (, WZ ? 1

4 -0. (,f9)4" q4 ('. b1l1/

(, -0.Ci1,iC6 6 r . 4 ?9 4

7 =U,0Y 64 7 1006/,'?

rIA.lo LfIA 1, 1O/ tl, I
VAM Ut! I, Utl.'T olvQ.,Y' 1

Cd d
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WCIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES It TO 13)

SHAPE PARAMETER a 0.75

L I LOCATION I SCALE

EFFICIENCY 100 00 100.00
EFF(M/N) 99.94 53.72

V 7 1 1.087184 2 0.349293
2 -0.045252 3 0.231011
3 -0.018567 4 0.187925
4 -0.009321 5 0.189277
5 -O.OO7066 6 0.16 935q
7 -0.006975 7 1.062737

BIAS CORR 0.025051
VAR COEFF 0.002704 Q.255941
EFFICIFNCY 99.99 99095

13 1 1 1.087368 2 0.349528
2 -0.045254 3 0.345358
3 -0.02423C 5 0.267055
5 -0.010B96 6 0.1687q5
7 -0.006958 7 1.064096

BIAS CORR 0.025093
VAP COFFF 0.002704 0.256141
t'FIKIENCY 999.9 9808

1? 7 1 1.087927 2 0.492636
2 -0.056721 4 0.397943
4 -0.022676 6 0.248386
7 -0.00853C 7 i.664nI

BIAS CURR 0.025223
VAR COEFF 0.002706 0.Z6443
ELFICIfNLY 998q9 99.75

14 7 1 1.089660 3 0.534899
2 -0.065291 5 0.370187
5 -0.024369 7 1.L35qOn1

nlAS CORR 0.027086
VAR COFF1 0.002710 0.256901
[t IClfNCY 99,76 99,58

71 1.065222 4 0,686050
3 -0,065222 7 1,2?Q 789

HlAS ILUki 0.0)0426
VAil C(OP1 0.002712 1.25 164

9 ,
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TABLE I I

COEFFICIENTS ,:UK ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIRULL POPULAIICN FROM L-ORDER STATISTICS

(SAMPLE SIZES |1 TO 13)

SHAPE PARAMETER = 0.75

m L I LOCATION I SCALE

EFFICIENCY 99.33 98.9

13 7 1 1 1.OOOOOC 7 1.473470
BIAS CORR 0.038951
VAR COEFF 0.002777 0.269081

EFFICIPNCY 97.36 95.42

1 1.087589 1 0.334027

2 -0.045387 2 0.295344
3 -0.018435 3 0.247992
4 -0.009441 4 10.238874
5 -0.00497S 5 0.213964
6 -0.CC9347 c 1.518564

BIAS CORR 0.025791

VAR COEFF 0.002705 0.29873P
EFFICIFNCY U30.00 100.00
EFF(M/Nl 99.91 46.CO

1 1.087682 2 0.424541

2 -0.045413 3 i.244218

-).0L8418 4 %3.23444
-0.012462 5 '.21W7
- ,.011388 6 1,519553

bIAS CORR 0.025823
VAR COEFF 0.002705 0.298908
FFFICIENCY 99.99 99.94

11 6 1 1.088144 2 %.5776 7

2 -0.045453 4 0.341?97
3 -0.02849F 5 0.213606
6 -0.01419? 6 1.521I4

OlmS CORR O.02595C
VAR CUEFF 0.002706 0.2q9145
EFFICIENCY 99.95 99.86

I? 1.08966C 2 0.5787'0
2 -0,065291 4 ),471277
5 -0.0 436S 6 1,610696

HIAS CORR 0.0??086

VAR COFF 0,00271 0.290. 05
tFFICI|NLY 99.80 99.74

jor
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a C.75

L I LOCATION I SCALE

1' 2 1 1.065222 3 0.779503
3 -0.065222 6 1.701598

BIAS CORR 0.030428
VAR COEFF 0.002722 0.300937
EFFICIENCY 99.37 95.27

6 1 1 1.00000C 6 1.960879

BIAS CORR 0.038951
VAk COEFF 0.002777 0.307984
EFFICIENCY 97.40 97.00

13 5 1 1.088303 1 0.410959
2 -0.045364 2 0.344241
3 -0.01852S 3 0.313822
4 -3.009419 4 0.281625
5 -09014991 5 2.2C9359

BIAS CORR 0.026842
VAR CPEFF 0.002707 0.358963
EFFICIVNCY 100.00 iG0001
EFF(M/Nl 99,84 38.28

V 1 1.088492 2 0.503258

2 -0,045365 3 0.314153
3 -0.024252 4 0.281992
5 -0.01875 5 2.21094E

BIAS CORR 0.026889
VAR COEFF 0.002707 0.359220
EFFICIENCY 99.98 99.93

II 3 1 1,08966C 2 0.697205
2 -0.065291 4 0,41150C
5 -0.024369 5 2.213253

BIAS CORR 0,027086

VAR COEFF 0.00271C 0.359599
rFFICIENCY 99.87 99.8k

V 1 1,065222 3 ( 757936
3 -0,065222 s 2,335986

BIAS CORR o,03042e
VAR COFFF 0.O0272 0,36052?

tlot
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TABLE I I

CUEFFILIENTS FOR ESTIMATION CF

LOCATION ANO SCALE PARAMETERS OF A
WLIMULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER g 0.75

L I LOCATION I SCALE

EFFICIENCY 99.44 99.57

5 1 1 1.000OO0 5 2.680632
BIAS CORR 0.038951
VAR COEFF 0.002777 0.365831
EFFICIENCY 97.47 9h.12

17 4 4 1 1.089643 1 0.514849
2 -0.04548C 2 0.442273
3 -0.018549 3 C.3924q'.
4 -0.023614 4 3.335925

IAS CORR 0.028244
VAR COEFF 6.00271C 0.449552
EFFICIFNCY 100.00 100.00
!FF(M/N) 99.71 30.57

ii 4 1 1.0901t,2 2 0.641614
2 -3.056912 3 0.392969
4 -0.03325C 4 3.339137

bIAS CORR ,).02932C
VAR COEFF 0.002711 0.449997
FFICIFNLY 99.95 99.91

S 4 2 1 1.065222 2 0.884453
3 -0.06522 4 3.5u5184

BIAS CORR 0.030428
VAR COEFF -. 002722 O.4505j0
EFFICIFNCY 99.56 99.78

I' 4 1 1 1.00000C 4 3.830352
61AS CORR 0.038951

VAR COSFF 0.002777 O,4544R5
L-FFICIENCY 97.59 98.91

1 3 3 1 1.092267 1 0.700556
2 -0.045635 2 0.599793
3 -0.046632 3 5.395497

HIAS CORR 0,03025!
VAR COFFF 0.002717 0.601135
EFFICIENCY iCO,00 100.0)
EFFIM/N) 99.47 22.96

102
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7ABLE I I

COFFFICIENTS FOR ESTIMATION CF
LUCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 0.75

N M L I LOCATION I SCALE

1: 2 1.065222 2 0.870336

3 -0.065LJ2 3 5.402715
BIAS CORR 0.0304Z8
VAR COEFF 04O02722 0.601879
EFFICIENCY ;;.61

1 3 1 1.O0000C 8951 7

BIAS CORR 0.038951
VAR COEFF 0.002777 O604422

EFFICIENCY 97.83 q9.46

12 2 2 1 1.098228 1 1.081911
2 -0.098228 2 9,979577

BIAS CORR 0.033349
VAR CO9FF 0.002732 0.906093
EFFICIENCY 100.00 100.30
EFF(M/N) 98.91 15.17

1 2 1 1 1.000000 2 10.418638
BIAS CORR 0.038951
VAR COEFF 0.002777 0.907882

EFrI!F!ENrY 98.38 99.80

1' 1 1 1 1.000000 1 25.673057
bIAS CORR 0.038951
VAR COEFF C.002777 1.830233
EFFICIENCY 100.0 100.00
EFF(M/N) 97.31 7.51

103
I



CA i / ' AT H / - 1

TAHLE I I

COEFFICIENTS FOR ESTIMATION OF
LOChTION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATIS'lCS
(NAMvLc SIZES 11 TO 13)

SHAPE PARAMETER a l.CC

p L I LOCATION I SCALE

11 111 1.000COC 1 0.090909

2 0. 2 0.09C909
-0. 3 0.O90qoq

4 Q. 4 h ~o
5 -0, 5 0.090909

6 0. b 0.090909
7 0. 7 n,090q99
d -0. 8 0.09V9)9

9 0. 9 0.090909
10 0. ic .09C909

II -0. 11 0.090909
BIAS CORR 0.09090S

VAR COEFF 0.008264 0.090909

EFFICIENCY 100.00 100-O

EFF(M/N) 100000 100.3 ..

11 1 1" V 1 1.OCOooC 2 0.1320q9
G -. 3 0.090947

3 . 4 0.09C947

5 -0. 5 C,.090946
6 0. 6 0.090947

7 . 0.090947
-0. 0 O.090946

9 9 0.090947

10 0. 10 0,090946
1.1 11 0.090946

BIAS CORR 0.090909

VAR COEFF 0.C08264 0.090947

EFFICIENCY 10.00 9,96

IiI I.OCOo0C 2 0.183018

2 -0. 4 0.131171
3 0. 5 0.091004

-0. 6 0.0910.4

6 -0. 7 0.091004

r ' . 8 0.091033
-0. 9 0.09104

S-.0.091004
11 -0. IL 0.091 :"3

BIAS COIRR 0.090909
VAR CUEFF 0.008264 0,09L3C4

134



TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LUCATION AND SCALE PARAMETERS OF A

hEItULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1°OC

L I LOCATION SCALE

EFFICIENCY 100.00 99.90

ii e 1 1.0000c 2 0.183214
2 0. 4 0.l83828

4 0. 6 0.129685
5 0. 7 0.091111
7 0. 8 0.091Ol
8 -0. q .0091101
9 0. 10 0.091111

11 -0. 11 0.091101
BIAS CORR 0.090909
VAR COEFF 0.008264 00091101

EFFICIENCY 100.00 99.79

11 11 7 1 1.O0000C .4 0.222101
2 -0. 5 0.1b4742
3 0. 7 0.12e697

4 0. 8 0.09i285
5 -0. 9 0.0912 5

7 0. 10 0.09ia5
8 -0. 11 0.0912 5

BIAS CORR 0,09090S
VAR COEFF 0.006264 0091285
EFFICIENCY 100.00 99.59

ii 11 1 1.0C0000 3 0.222915
2 0. 5 0.185419
4 0. 7 0.187805

5 0. 9 0.124604
7 0. 10 0.o91620

11 -0. 11 0.091620
BIAS CORR 0,090909
VAR COEFF 0,008264 0.091620
LFFICIENCY 100.00 99.22

11I 1.00000O 4 0,318773
2 -0. 7 0.222,87
3 0. 9 0.125371

6 0. 10 0.092184
8 -0, 11 0.0921n4

BIAS CORR 0,090909

105
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TABLE I I

COEFFICIENTS I-OR ESTIMATION OF
LO,,ATION AND SCALE PARAMETERS CF A

WEI1iULL POPULATION FROM L-OPOER STATISTICS
(ShMPLE SIZES Ii TO 13)

SHAPE PARAMETER - I.CC

L I LOCATION I SCALE

VAR COEFF 0.308264 0.092194
EFFICIENCY 100.00 98.62

11 11 4 1 I.O0000C 5 0.3562i8
2 -0. 8 0.226388
4 0. 10 0.122041

- it 0,093326

BIAS COKR 0.090q09
VAR COEFF 0.00826A .093376
EFFICIENCY 100.00 91.41

ii 11 I 1.O0000C 6 L.396766
2 0. 9 0,2?6810

-. 11 C110
BIAS CORR O.0o9o
VAR CUEFF 0.00U264 3.095487
EFFICIFNCY 1.30.00 94.71

1 IL 2 1.00000C 8 0,486191
3 C. 11 0.140031

BIAS CORR 0.09)903
VAR COEF 0.00326 0.103962
EFFICIENCY IOC.CO 87,44

I1 ii 1 1.00000C 9 O,57946
BIAS COR 0.090909
VAR CUEFF 0,008264 0.133346
EFFICIENCY 100.00 69.L1

11 WJ I, I 1.OCOCOC 1 0.100010
2 2 U. 100009
3 -0. 3 0.LCoccO

4 0. 4 J. 100M>
5 -0. 5 0.1oOlO!
6 0. 6 0. LO0000

0 ., 7 0.iCCC')
8 -0. 8 0.1000("0
9 "1. 9 0.jOroj

10 -0. iC C.2COC1 ,

BIAS CORR 0.090909
VAR CUEFF 0.008264 0.100)1"
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TABLE I1

CEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

I"ULL POPULATICN FROM L-CROER STATISTICS
(SAMPLE SIZES 11 T0 13)

SHAPE PARAMETER a I OC

I LOCATION I SCALE

EFFICIENCY 100.00 100.03
EFF(/) 100.00 90,91

1 I 1 1,CO0000C 2 0,145314
7 0. 3 0.100045

0. 4 0.10C045
5 O 5 0.100045
6 -f, 6 0.100045
7 0. 7 0.10CC046
h -0. 1 0.100045

0 , 9 0.100045
to -0. 10 0.20COqO

PIAS COR ooqogoq
VAR COEFF 0.006264 0,10OU45
EFFICIE14CY 100.00 99,95

1I 1' 1 1.0000C 2 0,0134L
2 0, 4 3.144313

-0. 5 C.100114
4 0. 6 0.100114f
5 -0. 7 0.100L14
6 . . 8 IGIIC .I

0. 9 0.100114
10 -0. 10 0.20O2?4

BIAS C[3Rk 0,090909
VAk cOEfF 0.008264
F.FZIUN[CY 100.O0 ,

II 0 7 1 1.000000 2 C1201570
2 -0. 4 0.202254

0. 6 0,|4?6q4
4 O, 7 0.100232

-0. a 0.10023
7 0. 9 (.100232
0 -0 ) 0,20465

IsIAS CORR 0,0090o

VAR CUlff 0.008264 0.1021?
t I |LIFlCY 100.00 99,77

It 1) 1 ,00000 3 0.244419
O. 0.203300
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ABLU I I

LOCAT ION ANc SGALL PARAMMAtS OF A
101II'ULL POPULAIONI FROM k-ORCIE STATISTICS

1'AMPLL SM~S IIto I 1)

1ABIPANAMMAI a .(
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BIA (p(INP 000
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TABLE It

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WtIl'ULL POPULATION FROM L-ORDER STAlIS7!CS
ISAMPLE SIZES 11 10 13)

SHgAPE PARAMITER & ,00

I 1 LU.AIION SCALE

It 7 1 00200) ? OZO7t)l
0. 3 O.|429110

-0. A C, |1910
A -0. * ,4q q

DIA , LU, 9401044
VAN ,Ottt LOW00001/64 ').19

r IL 100 i 100000 99. l

VAOtl 00046 04141041

I I I0,00 O, 1 4OOO'
1P 0, A O,?Ob4t)
5 k UI 5 ,.IA1OY

61I% LIP""

VAN Lumt 01004i1&4 ,4Oi

ItrlLItd.Y 100.00q~n

7 , fiO00M,(. i {, l
I nO A (,#IOII?

i ofo tlt IA; LU.P 0,0PU UJ"

VAO tut 0600111166

I~tI I.QOQOu U,1 0. ,Oo05 .S~o
I Oo P (i,7'1TSA'i

i UttILItd.V IQ0e0U ~q

I V I ,goOOO A O5uit.S

Ittlit~l~y 10il0



C(AW/ MATH/ 1-

I ABIL I I

COEF-RWINT FOR ESIIMATION OF

LOCA71IUN AND CALE PARAMEILRS OF A

WtRULL PUPULAYION FRUM L-ORDER STAIll
T TIC$

ISAMPI L SLI1 S I1 10 1])

tAII PARAMEV[H * I.OC

t LUE.A1IIJN I ,AI4

VAP LCUM rj.0Q ,.09

LtIC I'tItI. ItO0,UO 9).??

It t, .~r ~7 ")I.1b6661
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TABLE It

C UFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS 'F A A

W.I"ULL POPULATION FROM L-ORDER STATISTICS
($AMPLE SIZES 11 IU 13)

$14AP[ PARAMETER I ,OG

I OCATION I SCALE

hI A CR e O090909

VAN LOWEI 0,00Z64 (.1|S)8)
tFfICUIfNCY 100.00 91.98

I1 1.000000 6 I.SS761'
III A LtJt'k 0 •Q090o'
VAI, LtW 0,00?t64 0,174049
tIIILL (tLY 100.00 95,76

100M I OOO I0000
t 0. 2 no,7001on
-0. 1 00,00000
0, 4 0.100000-u. l.I ,000'

bIA' LIPP o.g0 t0o
VAN WItt 000!4 42
tt IIf ItKv 100,00 1O00,,

100.00

Hl1,00000L 1,4
04 tauvIqI| I ',I I, aOO ( ,4 I T,

. 0$1100, 100,, 01q
no A

Ut IL Ii'.Cv 100,00

H i 1 I.,00000n 1 0,401i*)

1 -0, I I, A01'ltP

vA" Lster 0,001144 i.P0U4 I
ItIt LI I'eY 100,00

II * I, 0OOQ}| I 0,AI *V
I U. ,4~1

.Il i% (l.III' 0 .0'.0q1j.
VA Lt~t! 0,001144 0,i{h11'

H I I I .OOOU L ,!'t

I I '
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TAIPLt I I

CUFFFICIENTS FUR ESTIMATION OF
LOjCAT IDN AND SCALE PARAMETERS OF A

WEiIFIJLL POPULAT ION IFRUM L-OPOER STATI STICS
ISAMPLE Silt$ LI TO 13)

SHAPI, VARAMETFR f, 1.0C

L I LOCAT ION I SCALE

t61AS LURN G.0yO9o's
VAIA (.OFF 1 13011126 C.?202'
E~fIc 1r~cv 100.00 97, 46

0..1000

VAP (Jif I I 4USUO1k1, 0 25,

II 's1 100(.00 )b

-0 )

SI A. Lot'', 010i

VA Itl 0,USU ; I

I, I AteOQ ( il ou uo l
VA i I ',I-jeO/&4 ooj I'l

I t I louoo VII

VAN (nitf Ivlb

IH/1 I .LOQ

ItI IU0UUQ0 1 C40(f4

3 0, 6
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LO(.A7I[O. AND SCALE PARAMETERS OF A

'IBULL POPJLATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPL PARAMETER 0 1.OC

I LOCATION I SCALE

fItAS LRH o.ooo
VAR CUIFF 0.008264 0.333837
FICIFNCY 100.00 99.85

11 3 1 1 1.000000 3 3.)11037
6HAS LURk 06090909
VAR COEFt 0,008264 0.335579

t~I c I(.CY 100.00 *)

I II 1,00000c 1 0 .500000
2 0, 2 S.0000no

IiIA'j C01.1 0.090909
VA ('Jif 0.006264 0,500DOO
tU I( , If'.LY 100.00 100.00

FH/)100.00 1.1

I 2 I I .O0000C '. 02300J'
111 A 1 It 0,090901)
VA f (1 I 0,0061764 0, 41 I14

,A:4 t f 0 J.0 nt.. ??
ii 1(1 I 'I ,100000c

tcl ILh (OO . '

B I1( , I 100.000 I (Iu .O i

O, / . OIi1))
I "0 0,01111

, 1.0, 1 0,0 )1
-0. 4 UonoRM)

.-) 061 ) II

7 -0, 7 00)0)11
a -0, I 0,001)11
't 0. V 0,dOJ11

U1 0, II j
0. 1 0081)

i'1IA (,11414 0.0)"M i
VAN Uit 1 1 0.of0 .0J4

!I'



TAL LE I I

CIFOFFICIENTS FOR ESAIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIRULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZFS 11 T0 13)

SHAPL PARAMFIER " l.0C

h P I LUCATION I SCALE

EFFIICIENCY OO.00 ICO."0
EFF (M/N) 100.00 100.C')

12 12 II I .O00001,, 2 0.171427
0. 3 0.081360

4 -0. 4 O, 8Jt60
u . 5 *1, J361

t, (. C, O.C0)360
7 -3. 7 A.08360

' 0 0 9 0.083360
-0. IC 0,0031k'y

SI 0C. 11 0.08136V
I.' ",.1I ) '

BIAS C{11 I .ou3)333

VAR If', c.O06944 c,

I i I.0000C I 0 554
, -rJ. 4 0.11C7?Q

7 Qt 11
U n,. Odd.5)PJ_1 '

C -0 1
I I (2. I C,. 0bi 'e,,1/ , 0. I 0 O 00 i'i',

VAN (c' I 0.006444

U. II' I If.0 I00I l a. 167, 00#

o. -O, F, I l l't,
I U I 3I Ivo
4 .0. 7#' 30; ,

,) .II .0 0 '.4b
I 0 0. 4

S"00)4 .
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TABLE I1

CoEFFICIEN1S FOR ESTIMATIUN OF

LOCATION AND SCALE PARAMETERS OF A

W(IRULL PO.'ULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TU 13)

SHAPE VAKAMETFR N J.OC

L I LOCATION I SCALE

DIAS LOCOR 0.00)333
VAN COeW 0.006944 0.083460

EF IIIL14LY 100.00 99.R

I II 1.,OOOOOV O. 16'9C7O

2 0. A 0.1!. I.

) -0. 6
-,O, V . 1117?

6 -0. 0 r.083574

I 0. 11 0*.08)4
,0 -0,12 Q0.C$3574

f!'I A ! , 0 )
VA': £Of)( II-: ;,;0 0 ) 7

rt ! ,4. 100.00 9'.71

; !, 7 I I .O00 ) 0.0 ') 4

O, 7 0.170207

7 -05 0.lI1,43?
U 0. 02.081750

-0. 001j)1) -0, i, O,')4

rlA', LU(J414OeJ)

VA' t I I n.oOi)&QA4 O.080
4 9

Ut IItj(, 1001009,
1;' :? ' I 1,400000c .' ni

S 0, 6au3T)I1

6 0. tO (.114)/a

1O -n, ! ) O, 0S ,n65

V A" Lfl 0,006944
Vf Ai i LI! EF l0O0~' C.0, t )

l.I ,/ 10 100.0f0 9, ' I )

00 0 0 17 63 1

U} -0. II .11,71
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TABLE Ii

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FkOM L-ORDER STJTISTICS
ISAMPL. SIlF5 It TO 13)

SHAPE PARAMETER d L.OC

K p' L I LOCATION I SCALE

11 0. 12 0.084661
BIAS CORR 0.08)333
VAR COEFF 0.006944 C.084661
EFFICIFNCY 100.00 98.43

1? 12 4 1 1.00000C 5 0.391131
4 -0. 9 %.234587
5 0. 11 0.112256
c -0. 12 ,085043

BIAS CORR 0.00333!
VAR COFFF 0.006q44 C*08543
EFFICIENCY 100.00 97.08

12 lL I I 1.00000L 6 0.43583?
4 0. 10 0,24179'3
6 -9. 12 0.105847

BIAS COMA Q9,0))3
VAR C(OUFP 0.086Q46
LfFICIEjCY 100.00 94.4

1? 19 1 1.0000CC a 8S?3
4 3. 12 0.14)6L13

BIAS Co)k ,).083333
VAR COCFF 0.006944 0.0969?
-WcI1iN(Iy 100100 at, 7 2

12 12 1 1 1.000000 10 C.623748
IAS1. CnO 0,083333
VAR (UEFF 0.006944 0.122545
EFFICIrNCY IcOQO0 6R.UO

1? it 11 1 1.0000C I U,090909
2 k. 2 0,09090
3 -0. 3 0.090q09
4 -0. 4 0.090909

U. 5 (,.0y0gny
6 -0. 6 O.09CqOq
7 -9. 7 0.0939C9
q -0, O OOgOqn9
9 O. 0 0.090909

10 -0. in 0.090909
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANU SCALE PARAMETERS OF A

VcIBUILL POPUATION FROM L-ORCER STATISTICS
!SAMrLE SIZES )1 TO 13)

SHAPE PARAMETUR a ].OC

N L I LOCATION I SCALE

11 0. IL 0.181818
BIAS CORR 0.083333
VAR COEFr 0.006944 0.090909

EFFICIENCY 100.00 100.00
EFFIM/N') 100.00 91.67

1. II 1 1 1.O0000C 2 0.132464
3 0. 3 0.090940
4 -0. 4 09090940
S n, 5 0,090940
6 0. 6 0.090940
7 -0. 7 0,090941
8 -0. 8 0,090940
9 0. 9 0e090940

10 -0. 10 0.090940
I1 -0. 11 0.181 A

BIAS C(OR 0.083333
VAR CUEFF 0.006944 0.090q40
EFFICIFNY 100400 99s97

1? 11 9 1 1.0000C 2 0.1627q9
2 0. 4 ..131714

-0. 5 0.090996
4 -0. 6 r,*0909A6
5 0. 7 0.0909P6
6 -0, a 0,090986
8 ti 9 0.090986

1a w0, iC 0.090996
11 0. ii ( j.1972

BIAS CORR 0,083333
VAR COEFF 0.006944 0,090996
EFFICIENCY 100.00 9909,

12 11 8 1 1,000000 2 0.182946
2 0. 4 0.183303
3 -0. 6 0.130545

-0. 7 0.091059
5 O 8 0.091059
6 -0. 9 0.091059
6 0. LO 0.09105q

10 -0. 11 0182119
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TABLE It

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETER OF A

bWEIBULL POPULATICN FROM L-ORDE STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 1.OC

L I LOCATION I SCALE

BIAS CORR 0.083333
VAR COEFF 0.006944 0.09L0-69

EFFICIENCY 100.00 99.k

12 11 7 1 i.O0000C 2 0.183220
4 -0. 4 0.18.657

5 0. 6 0 184561

7 -0. 8 0.120571
Co 9 0.091195

-0. 10 0.091195

1O -n. 11 0.182391

BIAS CORA 0.083333
VAR COEFF 0.006944 "160911)5

EFFICIENCY 100.00 99.6"'

1? 11 6 1 1.0CCCOC 3 0.222791

3 0. 5 0,184441

4 0. 7 0.18 57

7 -0. 9 0. 1775

n o. 10 0.091435

-0. it 0,

bIAS CORR 0.083333
VAR COEF 0.006944 .O9L4"
FFFICIENCY 100.00 99,46

12 11 - 1.00000C 3 0.279511

2 0. 6 0.222430
0. 0.186134

8 -0. 10 0.124821

I 0 0. 11 0.18 560

BIAS CORR 0.083333
VAR COEFF 0.006944 0,091780

EFFICIFNCY 100.00 99,5

12 11 4 1 L.OOOOOC 4 0.319245

-0. 7 0.223766

5 0. 9 0.192619

6 -3. 11 0.213441

BIAS GOAR 0.083333
VAR& COEFF 0.006944 0.09Z4.h

FtC IENCY 100.00 98,29
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIHULI. POPULATION FPOM L-fRDER STATISTICS
(SAMPLE SUiES 11 10 13)

SHAPE PARAMETER 1. 1.OC

f L I LOCATION I SCALE

12 11 1 1,000Q0 5 0.427860

6 -0. 11 0,216TO2

RIAS CORR 0.083333
VAR COEFF 0.006944 0,09304
EFFICIENCY 100.00 "16.81

12 ii 2 1 1.000000 7 0.522415
4 0. 11 (.271815

BIAS CORR 0.083333
VAR COEFF 006944 0.098195
EFFICIENCY 100.00 92.58

.2 1. 1 1 1.000000 10 0.623748
BIAS CORR 0.083333
VAH COEFF 0.006944 O.122545
EFFICIFNCY 100.00 74.18

12 10 J j 1 1.O00COC I . 0.1Cr,
2 0. . 0.100000
3 -0. 3 O.LOO00_
4 -0. do 0.1,0000c
5 0. 5 09100000
6 -0. 6 O.lOO0('
7 -0. 7 OPlOCO(on
a -0. 8 OA0.00co
9 0. 9 0.100000

10 -0. 10 0. 300000
BIAS CORR 0*0e333
VAR COEFF 0.006944 0.100000
EFFICIENCY 100.00 100.00
EFFIM/NI 100.00 83,33

IP 10 9 1 1.000000 2 0.145715
2 0. 3 0.100038
3 -0. 4 O.lICOntB
4 -0. 5 0.lOOB
5 00 6 0.10C33
6 -0, 7 0.100038
a, -0. a O.0C139
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TABLE 1I

COEFFICIENTS FOR ESTIMATION OF

LUCATION AND SCALE PARAMETERS OF A

WE|RULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER a 1.OC

NI LOCATION I SCALE

9 0. 9 0.100038

t0 -0. 10 0.300113

BIAS CORR 0.083333
VAR COEFF 0.006944 ".10C038

EFFICIENCY 100.00 Q.96

12 to I 1.O0000C 2 0.201096

2 C. 4 p.144886

3 -U. 5 0.100093

4 -0. 6 0.10009?

5 0. 7 0.100093

6 -0. 8 0.10C09?

d ) . 9 0.100393

13 -3. 10 0.3OC279

BIAS CORR 0.083333
VAR COEFF 0.006944 .100093

EFFICIENCY 100.00 999"

12 10 7 1 1.00000C 2 0.20L274

4 -0. 4 0.201755

5 0. 6 3.141624

7 -0. 7 0.100182

a . 8 0.100le?
9 -0. 9 0.1001.2

IG -0. 10 0.303545

OIS CORR 0.083333
VAR COEFF 0.006944 0.1001, 2

FFFICIENCY 10,O0 .00i

12 10 1 I.0000C 2 0.201605

3 0. 4 0.2020 87

4 0. 6 0.203081

7 -0. 8 .).141472

9 0. 9 0.10n347
f) -0. 10 0.30104

BIAS CORR 0.083333
VAR COEFF 0.006944 0.100147

EFFICIENCY 100.00 99.65

12 1) 1. 10000C 3 0.24520-

S 0. 0.202995
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
qEIBULL POPULATION FROM L-OROER STATISTICS

(SAMPLE SIZES I TO 13)

SHA'E PARAMETER - 1.OC

p L I LOCATION I SCALE

5 0. 7 0.204548
9 0. 9 0.139858

10 -0. 10 0.301800
BIAS CORR 0:083333
VAR COEFF 0.006944 0.100600

FFFICIENCY 100.00 99,47

I 14) 4 1 1.0000C 3 0.307757
4 -0. 6 0.24490R
5 O. 8 0.207146

-0. 10 C.339544
BIAS CORR 0.083333
VAR COEFF 0.006944 0.101155
EFFICIENCY 100.00 96.96

12 IT 3 1 1.000000 5 0.389622
4 . 8 0,246675

-0. 10 0,342798
BIAS CORR 0.083333
VAR COEFF-  0.006944 0.102023
EFFICIENCY 100,00 98.02

17 iC 7 1 1.00000C 6 0.518090
4 0. 10 0.412658

BIAS CORR 0.083333
VAR COEFV 0.006944 0.1048c'4
EFFICIENCY 100.00 95.17

12 1 )  1 1 1.0co00C IC C.623748
BIAS CORR 0.083333
VAR COEFF 0,006944 0.122545

EFFICIENCY 100.00 81.60

12 9 4 1 1.000000 1 0.111111
2 0. 2 0.111111
3 -0. 3 0.111111
4 -0. 4 0.111111
5 0. 5 0.111111
6 -0. 6 0.111111
7 -0. 7 01111111
8 -0. 8 C.111111
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCAl ION AND SCALE PARAMETERS OF A

NEIPULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.UC

L I LOCATION I CALE

9 0. 9 0444445

BIAS CORR 0.083333

VAR COEFF 0.006944 Oatt-111
EFFICIENCY 100.00
EFF(M/N) 100.00 75.uO

12 9 1 1.OCOOOC 2 0.161913
2 0. 3 0.111158
3 -0. 4 0.111158
4 -0. 5 0.111158
5 O. 6 0.L11158
6 -n, 7 C.11i1s8
8 -0. 8 n.111157
9 0. 9 :,.444631

FIAS CORR 0.03333
VAR COEFF 0.006944 1.111158
EFFICIENCY 100.00 99.96

12 9 1 1.000CoC 2 0.223463
2 C. 4 0.161COI
3 -0. 5 0.111226
5 0. 6 G.111226
6 -0. 7 ri.111226
7 -0. 8 0.1112.6

a 0. 9 0.444904
BIAS CORR 0.083333
VAR COEFF 0.006944 L.111226
EFFICIENCY 100.00 99.91

12 9 1 1.OCOOOC 2 0.223683
3 0. 4 0.224217
6 0. 6 0.15961'1
7 0. 7 ,.111336
a 0. 8 0.111316
9 -1). 9 0 .445342

BIAS CORR 0.093333
VAR COFFF 0.006944 C.111331
EFFICIENCY 1OO.30 99,0

12 9 1 1.100000C 2 0.224092
3 0. 4 0.224677
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.0C

L I LOCATION I SCALE

5 0. 6 0.225732
6 -00 8 0.157252
7 -0. 9 C.446157

UIAS CORR 0.083333
VAR COEFF 0.006944 0.111539
EFFICIENCY 100.00 99.62

12 9 4 1 1.0000C 3 0.272630
4 -0. 5 %.225701
5 0. 7 0.227427
6 . 9 0.49 I8

PIAS CORR 0.083333
VAR COEFF 0.006944 0.111852 1
FFFICIENCY 100.00 99.34

12 -1.000000 4 0.38314

BIAS CORR 0.083333
VAR COEFF 0.006944 0.112509 'I
EFFICIENCY 100.00 98.76

1? 9 1 1.O0000C 5 0.522153
4 00 o r.577629

BIAS CORR 0.083333
VAR COEFF 0.006944 0.114599
EFFICIENCY 100000 96.96 V

9 1 1 1.O0000C 9 n.787478 ,
BIAS CORR 0.C83333
VAR COSFF 0.026944 O,126421
.FFICIENCY 100.00 e7.09

12 8 9 1 l.OCOooC 1 0.125000
2 O. 2 0.125000
3 -0. 3 0.125000
4 -0. 4 0.125000
5 0. 5 0.125CO
6 -0. 6 0.125030
7 -0. 7 0.125000
8 0. 8 0.625000
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TABLE II

COEFFICIENTS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS OF A

WFIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.0C

N L I LOCATION I SCALE

BIAS COF R 0.083333
VAR COEFF 0.C06944 C,1251On

EFFICIENCY 100.00 100.00

EFF(M/N) 100.00 66.67

12 8 7 1 1.000000 2 t.182161

2 0. 3 0.125059

3 -0. 4 0.125059

5 O 5 0.125059

6 -0. 6 0.125059
7 -us 7 0.125059

8 0. 8 0.625295

BIAS CORR 0.083333
VAR COEFF u.006q44 C.125059

EFFICIENCY 100.00 99.95

a? a I IO00000C 2 C.251428

4 -0. 4 (,.181190
- 0. 5 0.125145

6 -6. 6 0.125146

7 C.. 7 0.125145
8 -c. 8 0.625727

BIAS CORR O,083333
VAR COEFF 0.006944 0.125145

EFFICIENCY 100.00 99.P8

12 a I 1.00000C 2 0.251707
3 0. 4 0.252308

5 0. 6 0.179611

6 -f, 7 0.125284

7 -0. 8 C.626421

BIAS CORR .,083333
VAR COEFF 0.006944 0.125284

EFFICIENCY 100.00 99.77

12 8 1 1.00COC 2 0.252225
4 -0. 4 0.252827

5 0. 6 C.254071
6 -3. 8 09679162

BIAS CORR 3.083333

VAR COEFF 0,006944 0.125542
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 1.0C

H L I LOCATION I SCALE

EFFICIENCY 100.00 99.57

12 8 1 1.000000 3 0.383769
4 0. 6 0.3053q7
6 -0. 8 0.61715

BIAS CORR 0,083333

VAR COEFF 0.006944 0.12e014

EFFICIENCY 100.00 99.20

12 e 1 1.000000 5 0.487007
O4 09 0,736809

BIAS CORR 0.873333
VAR COEFF 0,006944 0.1275?3

EFFICIENCY 100.00 93.C2

1? 1 1.000000 8 0.980510

B!AS CORR 0.083333
VAR COEFF 0.006944 0,135909
EFFICIENCY 100.00 91.97

12 7 7 1 1.000000 1 0.142857

2 0. 2 0.142857
3 -0. 3 0.142857

4 -0. 4 n.142857

5 0. o 0,142957

6 -0. 6 0,142857
7 -0. 7 0.857143

BIAS CORR 0.083333
VAR COEFF 0.006944 0.142857

EFFICIENCY 100.00 100.00

EFF(M/N) 100.00 58.33

12 7 6 1 1.000000 2 0.208198

2 0. 3 0.142q34

3 -0. 4 0.142q34

5 O 5 0.142934
6 -0. 6 0.142934

7 -0. 7 0.857605
BIAS CORR 0.083333

VAR COEFF 0.0069*4 0.142q34

EFFICIENCY 100.00 990"
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TABLE I I

COEFPUICIENTS FOR ESTIMAT ION OF
LOCATION AND SCALE PARAMETERS OF A

Wk.I SULL POPUL A IIO: F ROM 1-LOE R ST AT I TICS
(SAMPLE SlIES It T0 13)

SIAPL PARAMLT[R & 1.0C

OW L. I LOCATION I SCALE

12 7 1 10000000 2 ce 28395Q
3 0. 4 0, 2070,61

0.o 5 0o 1047s
1. -00 6 06141047
7 -0. Lesflze3

VAR CU~ff 00006'i44 of14)047
ff t KI(PdCY 100.00 0,7

.2 7 1 1.UOOOOCa d 2 0 7719

0. 017OW31
6 -0. 7 (.159171

VAR CUE'tf 0*006944 1311
L1f1IWIY 100000 47

4 0. 5 cpgo 7?
-Up1 7 D

11IA$L04K 00)3

VAN4 £ufff Os00694 C.I4468
W ~Itc 1,Y 100.00 ,%

12 7 7 1 10000000469IP
41! ~i 0.06))))011

VAR COM~t 01006944 0.I1076D7

1? 7 1 1.000000 (.666

1 -01 2 0.106667

4 -0. 4 0616060,7
9 0. 1 0.166661
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TABLE II

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WfIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES It TO 13)

SHAPE PARAMETER a lCC

L I LOCATION I SCALE

6 -0. 6 1.166667
BIAS LORR 0083333
VAR COEFF 0.006944 C.166667
EFFICIENCY 100.00 100.00
EFFIM/N) 100.00 50,00

1 ,O0000CC 2 0.242920
2 0. 3 0.166772
3 -0. 4 0.166772
4 -0. 5 0.166772
5 0. 6 1.167401

BIAS CORR 0.083333
VAR COEFF 0.006944 0.166772
EFFICIENCY 100.00 q9.94

? 1 1.00000C 2 0.335368
4 -0. 4 0.241627
5 0. 5 0,166925
6 -0. 6 1.168478

BIAS CORR 0.083333
VAR COEFF 0.006944 0.166925
EFFICIE'JCY 100.00 99.85

12 1 1.000000 2 0.335864
4 0. 4 0.336666
6 -0, 6 1.2426q7

BIAS CORR 0083333
VAk COEFF 0,006944 0.167172
EFFICIENCY 100,00 99.70

2 2 1 1.O0000C 3 0.511666
4 0. 6 1.316083

BIAS CORR 0.083333
VAR COEFF 0,006944 0.16EO1
E FFICIENCY 100,00 99.20

1? 1 1.000000 6 1.1330900
tIAS CORR 0,083333
VAR COEFF 0.006944 0.172464
EFFICIENCY 100.00 96.64
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TABLE II

COEFFICIENIS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FRUM L-ORDER STATISTICS
[SAMPLE SIZES 11 10 13)

SHAPE PARAMETER a I.OC

K L I LOCATION I SCALE

12 5 1 1.00000C 1 0.200O1C
2 O. 2 0.200000
1 -0. 3 0.200010

4 -0. 4 0.200000
5 0. 5 1.600000

BIAS CORR 0.083333
VAR COEFF 0.006944 0.200000
EFFICIENCY 100.00 100.C)
rFF(M/N) 100.00 41.67

12 4 1 1.00000C 2 0.291541
2 0. 3 0.200151
3 -0. 4 0.2015L
4 0. 5 1.60120P

BIAS CORR 0.083333
VAR COEFF 0.006944 0.200151 = -

EFFICIENCY 100.00 99.92

12 5 2 1 1.OCOCOC 2 0.402567
2 0. 4 0.29en4?
3 -0. 5 1.6029P1

BIAS CORR 0.083333

VAR COEFF 0.006944 0.200373
EFFICIENCY 100.00 9.81

12 5 2 I 1.0000C 3 0.489781
4 0. 5 1.696238

BIAS COkR 0.083333
VAR COEFF 0.006944 3.20094?
EFFICIENCY 100.00 99.53

12 5 1 1 1.0000C 5 1.959426
BIAS CORR 0.083333
VAR COEFF 0.006944 0.204175
EFFICIENCY 100.00 97.96

12 4 1 1.000000 1 0.2530000
2 0. 2 0.2500C0
3 -0. 3 0.Z500 0
4 0. 4 2.250003

BIAS CORR 0.083333
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.0C

L I LOCATION I SCALE

VAR COEFF 0.006944 0.250000
EFFICIENCY 100.00 100.00
-FF(M/N) 100.00 33.33

17 1 i.O0000C 2 0.364495
2 0. 3 0.250236
3 -0. 4 2.252125

BIAS CORR 0.083333
VAR COEFF 0.006944 0.250236
EFFICIENCY 100.00 99.91

12 2 1 1.00000C 2 0.503443
4 O 4 2.367382

BIAS CORR 0,083333
VAR COEFF 0.006944 0.250583
EFFICIENCY 100.00 91.77

12 1 1.000000 4 2.595020
BIAS CORR 0.083333
VAR COEFF 0.006944 0.252897
EFFICIENrCY 10000 9. 85

12 3 i 1.000000 1 0.333333
2 O. 2 0.333333
3 -0. 3 3.333333

B3IAS CORR 0.083333
VAR COEFF 0.006944 0.333333
EFFICIENCY 100.00 100.co
EFF(M/N) 100.00 25.00

2 2 1 . 1O00000C 2 0.486146
2 0. 3 3.337532

BIAS CORR 0.083333
VAR COEFF 0.006944 0.333753
EFFICIENCY 100.00 99.87

12 3 1 1 1.00000C 3 3.646409
FIAS CORR 0.083333
VAR COEFF 0.006944 0.335185
PFFICIENCY 100.00 99.45
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

W IPULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZEF 11 TO 13)

SHAPE PARAMI.TER a I£ C

M L I LOCATION I SCALE

12 2 2 1 ..COoooC 1 0.500000
2 ). 2 5.500000

BIAS CORR 0.083333
VAR COEFF 0.006944 0.500000
EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 16.67

12 2 1 i.O0000C 2 5.739131
BIAS CORR 0.083333
vAR COEFF 0.006944 0.500945
EFFICIENCY 100.00 99.81

11 1 1 1.0000C 1 12.OOOOOC
BIAS CORR 0.083333
VAR COEFF 0,006944 1.00100C
EFFICIENCY 100.00 10o.C3
FFF(M/N) 100.00 8.33

12 13 l I 1.0000CC 1 C.C76923
2 '. 2 0.076923
3 -0. 3 0.0769?:-

0. 4 0.076923
5 -0. 5 0.075923
6 0, 6 n.076923
7 -0. 7 0,076923
8 0. 8 0.076923
9 -0. 9 0.076923

10 -0. 10 0.076923
11 0. 11 0.076922
12 -0. 12 0.070923
13 -0. 13 0,076923

BIAS CORR 0.076923
VAR COEFF 0.005917 0.076923
EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 100.0)

1 12 12 L 1.00000C 2 ..112340
2 0. 3 0.076942
.1 -3. 4 .076942
4 0. 5 0.075942
5 -0. 6 0.07694?
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS OF A

WlIFULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 T0 13)

SHAPE PARAMETER A lOC

m L I LOCATInN I SCALE

6 O. 7 0.076942
7 -0. a 0.0769*2
1 0. 9 0.076942
9 -0. IC 0.076942

11 0. 11 0.076942
12 -0. 12 0.076942
13 -0. 13 0.076942

PIAS CORR 0.076923
VAR CUEFF 0.005917 0.076942
EFFICIENCY 100.00 99.99

1. 13 11 1 I.OCOooo 2 0.154521
2 0. 4 0.111796
3 -0. 5 0.076969
4 0. 6 0.07696,
5 -0. 7 0.07696c
6 0. 8 0.076969
7 -0. 9 0.076969
8 0. 10 0.076969
9 -0. 11 0.076969
l0 0. 12 0.076969
12 0. 13 0.076969

BIAS CORR 0.076923
VAR COEFF 0.005917 0.076969
EFFICIENCY 100.00 99.94

13 13 10 1 l.O0000C 2 0.1546C3
2 0. 4 0.154875
3 -0. 6 0.111000
4 0. 7 0.077010
5 -0. 8 C.07701C
6 0. 9 0.077010
7 -0. 10 0.077010
8 0. 11 0.077010
0 -0. 12 ().(7710

12 0. 13 0.077010
BIAS CORR 0.076923
VAR COEFF 0.005917 0.077010
EFFICIENCY 100.00 99.89

1' 13 9 1 1.O0000C 2 0.154743
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TABLE i

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WLIBULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER u 1.OC

t LOCATION I SCALE

2 0. 4 0.155015
3 -0. 6 0.155535
4 n Ia 0.109725

5 -0. 9 0.077079
6 -0. 10 0.077079

0 11 0.077080
10 -0. 12 0.077079
11 0. 13 0.07707q

BIAS CORR 0.076923
VAR COEFF 0.005917 (0.077030
EFFICIENCY 100.00 99,90

13 13 1 1.000OOC 3 0.188446
2 0. 5 n.155449
3 -0. 7 C.5623
4 O. 9 0.108823 -I
5 -0. 10 0.0771q9

-0. 11 o.077le9
,3. 12 0.077198

10 -. 13 ,0771
BIAS CORR 0.076923

VAR COEFF 0.005917 3.077188

EFFICIENCY 100.00 99.66

13 1 1.000000 3 0.234971
2 0. 8 0.187877
3 -0. 6 0.157324 0. 10 0.107561

5 -0. 11 0.077369
o. 12 0.077369

12 0. 13 0.077369
BIAS CORR 0.076923
VAR COEFF 0.005917 0.077369
EFFICIENCY 90C.Z0 99.42

13 13 6 1 1.000000 4 0.267379
2 0. 7 0.188248
3 -0. 9 0.159222
4 0. 11 j,105649
5 0. 12 0.077676

12 0. 13 0.077676
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
OCATION AND SCALE PARAMETERS OF A

WFLiULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.0C

L I LOCATION I SCALE

BIAS CORR 0.076923
VAR COEFF 0.005917 0.077676
EFFICIENCY 100.00 99.03

I 1.00000C 5 0,299'03
3 O. 8 0.189'ZC
6 0. 10 0.163038
7 -00 12 0.102376
8 0. 13 0.078288

BIAS CORR 0.076923
VAR COEFF 0,005917 0.078288
EFFICIENCY 100.00 98.26

37 1 1 1.0000C 6 0.389145
3 0. 10 0,217100
4 0. 12 0.103888
5 -0. 13 0.079444

BIAS CORR 0.076923
VAR COEFF 0.005917 0,079444
EFFICIENCY 100.00 q6,83

1- 1 1 1.OOCCC 7 0.428615
3 0. 11 0.223421
4 -0. 13 0.098007

BIAS CORR 0.076923
VAR COEFF 0.005917 0.081673
EFFICIENCY 100.00 94.lS

13 13 2 1 1.000000 9 C.533492
3 -0. 13 0.130469

FIAS CORR 0.076923
VAR COEFF 0.005917 0.089154

EFFICIENCY 100.00 86.28

1' 13 1 1 1.000000 11 0.595191
BIAS CORR 0.076923
VAR COFFF 0.005917 0.113677
EFFICIENCY 100.00 67.67

1' 12 12 1 1.00000C 1 0.063333
2 0. 2 0.Cc333
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TABLE II

CLEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMEIER a a 9C

t L I LOCATION SCALE

3 -0. 3 0.083333
4 0. 4 0.083333
5 -0. 5 0.083333

6 0. 6 0.063313

7 -0. 7 0.083333
8 0. 8 o.0e3333
9 -0. 9 0.083333

10 -0. 10 0.083333
I 0. Ii C.G83334
12 -0. 12 0.1666b7

BIAS CORP 0.076923
VAR COEFF 0.005917 0.083333
EFFICIENCY 100.00 100,0
EFF(M/N) 100.00 q2.31

ii 12 II 1 1.00000C 2 0.1&1704
2 0. 3 0.083356
3 -0. 4 0.0813S6
4 O. 5 w.C03356
5 -0. C.08335
6 3. 7 C.063356
7 -06 8 0.083355

l. 9 C.u83356

-0. 10 0.083355
00 . 11 0,063356

12 0. 12 0.166711
BIAS CORR 0.076923
VAP COEFF 0.005917 0.083356
EFFICIENCY 100.00 99,g7

13 12 v I 1.O0000C 2 0.167406
2 0. 4 0.121119
3 -0. 5 0.083387
4 0. 6 3.083387
5 -0. 7 0.083387
6 0. 8 0.C83387
7 -0. 9 0.083387
a 0. 10 0.083397

10 -0. 11 0.0)83367
12 0. 12 O.1b6774

81AS CORR 0.076923
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATIUN FROM L-ORDER STATISTICS
(SAMPLE SIZES II TO 13)

SHAPE PARAMETER a 1.0C

L I LOCATION I SCALE

VAR COEFF 0.C05917 0.083387
EFFICIENCY 100.00 99.94

17 12 Q 1 1.00000C 2 0.167502
2 0. 4 0.167797
3 -0. 6 0.120262
4 0. 7 0.083435
5 -0. 8 0.083435
6 -0. 9 0.083435
8 0. 10 0.083435

10 -0. 11 0.083435
11 0. LZ .Jio73TZ

BIAS CORR 0.076923
VAR COEFF 3.005917 0.083415
EFFICIENCY iCO.00 99.8R

1 12 1 1.0000C 2 0.167667
2 0. 4 C.167962
3 -0. 6 0.168525
4 0. 8 0.118889

-0. 9 0.083517
6 -0. i 0.083517
8 . 11 0.083517

10 -0. 12 0. 167034
BIAS CORR 0.076923
VAR LOEFF 0.005917 0.083517
EFFICIFNCY 100.00 99.78

17 12 7 1 1.C00000 3 0.204209
2 1. 5 0.168451
3 -0. 7 0.169280
4 0. 9 0.I17925
5 -0. 10 0.083645

10 0. 11 0.083645
12 0. 12 0.l672q0

BIS CORR 0.076923
VAP COEFF 0.005917 0.083645
EFFICIENCY 100.00 99.63

|1 12 6 1 1.000000 3 0.254675
2 0. 6 0.203631
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TABLE 1I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

Wk&IULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * I.OG

N M L I LOCATION I SCALE

3 -0. 8 0.170504
4 C. 10 n.116581
5 0. 11 C.083856

12 0. 12 C.167713
BIAS CORR 0.076923
VAR COEFF 0.005917 0.083857
EFFICIENCY 100.00 99.38

1- 12 1 1.00000C 4 v.290439
3 0. 7 0.2041n1
6 0. 9 0.172531
7 -0. 11 0.114535
8 0. 12 0.168434

BIAS CORR U.076923
VAR COEFF 0.005917 Qo0d4217
EFFICIENCY ICO.00 98,95

11 12 1 1.O0000C S 0.324814
3 2. 8 0.20548q
4 U. 10 0.176886

- . 12 0.196009
BIAS CnkR 0.076923

VAR COEFF 0.005917 0.084937
EFFICIENCY 100.00 98.11

13 12 2 1 1.OCOoo 6 C.422619
3 0. 10 n.235816
4 -0. 12 0.199154

BIAS CORR 0.076923
VAR COEFF 0.005917 0.086300
EFFICIENCY 100.00 96.56

13 12 2 1 1.00000C 8 0,506029
3 -3. 12 0.250532

BIAS CORR 0.076923
VAR COEFF 0.005917 C.000536
EFFICIENCY 100.00 1)2.07

1' 1 1 1.O0COOOC 11 C.595191
BIAS CORR 0.076923
VAR COEFF 0.005917 0.113677
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIFULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.0r

P. L I LOCATION I SCALE

EFFICIENCY 100.00 73.31

1? 11 i 1 1.00000C 1 0.090909
0 0. 2 0.09C90'

3 -0. 3 0.090909
4 0. 4 0.090909
5 -0. 5 0.090909
6 0. l C.09C909
7 -0. 7 C.090909
A 0. 8 0.090909
9 -0. 9 0.090919

13 -0. 10 0.090909
II 0. 11 .27?727

BIAS CORR 0.076923
VAR COEFF 0.005917 0.09C909
EFFICIENCY 100.00 l0O.n
FFFIM/N) 10o.co 84.62

1 11 i, 1 1.ooo0oc 1 C.132772
2 . 3 P.390936
3 -0. 4 0.090936
4 0. 5 0.090936
5 -0. 6 0.090935 :4
6 0. 7 0.090936
7 -0. 8 v.093935
8 0. 9 r.090936
q -0. 10 0.09C935

11 0. 11 0.272807
BIAS CORR 0.076923
VAR COEFF 0.005917 0.090935
EFFICIENCY 100.00 99.97

1? 11 1 1.00000 2 0.182635
2 0. 4' 0.132137
3 -0. 5 0.090973
4 3. 6 0.090973
5 -0. 7 0.090973
6 -0. 8 0.090973
8 0. 9 C,09C973
10 -0. 10 0.090973
11 0. 11 0.272919
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TABLE II

CUEFFICIENTS FOR ESTIMATION Or
LOCATION AND SCALE PARAMETERS OF A

WEIAULL POPULATION FROM L-ORDER SfATISTICS
ISAMPLL SIZES 11 10 13)

SHAP PARAMETER a h*0C

K L I LUCATION I SCALE

BIAS CORR 0.U76923
VAR COEFF 00005917 0.090973
EFICIENCV 100.00 99,93

13 11 c 1 1.000000 2 01,87250
? C. 4 0.163071

3 -0. 6 O.131219
4 0. 7 0.091030
5 -0, O.O1030

6 -0. 0 ,09L01
a 0, IC 0 091030

10 -0. 0 1,273090
BIAS CORR 0.076923
VAQ COFFF 0005917 0.091030
IFFICItNCY 100.00 99o47

1 11 7 1 1.0000C 0.C894
2 0. O0160)?
S -0, 6 '~i).1S18

0 0 a 0.129723
-0. 9 0.091127

6 0, 10 O,0911?b
10 -0. 11 0,273)03

DIAS CORR 007692)
VAR cUitrr 0.001,17 j.01 1l ?~ r
tFFICINGY 100.00 99.76

13 II 6 1 10000000 3 0,22?849
3 O, 9 0,1838?7
o 0. 0.1647)?
7 -0. 4 0.178690

6 0. 10 01091200i
9 -0, 11 0,273F40

DIAS COAR 0.076971
VAR CUF 0000917 0.091200
trFIC|IffCY O0,.OQ 99.59

1' 11 1 1.0oCC 0 0279
I 0, 6 0,2 7
6 U. r 01S6111
7 -0. 10 0,12T75?
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TABLE 11

CLFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

iLIBULI. POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 1.00

N m L I LOCATION I SCALF

8 0. 11 0,2745%6
BIAS CORR 0.076923
VAR COEFF 0005917 0.091532
EFFICIENCY 100.00 99.32

1. Ii 4 1 1.000000 4 0,317149
3 0. 7 OZ22871
4 0* 9 0.188507
5 -0. It 0*308992

BIAS CORR 0.076923
VAR COEFF 0.0059L7 0.091962
EFFICIENCY 100.00 91e86

1 I 3 1 1.00000C 5 0.420454
3 O. 9 0.25592?
4 -0. I 0.3124:5

BIAS CORR 0.076923
VAR COEFF 0005917 0,092967
EFFICIFNCY 100.00 97.77

k! 11 2 1 1000000 7 0,502486
3 -0. 11 0.376826

SIAS CORR 0.0769Z3
VAR COEFF 0.005917 0.095749
EFFICIENCY 100.00 94.95

13 11 1 1 1000000 11 0.595191
BIAS CORR 0.076923
VAR COEFF 0005917 0.113677
EFFICIENCY 100.00 79.97

1 1i 10 1 1.000000 1 0.100000
2 0. 2 0.100000
3 -0w 3 0.100000
4 0. 4 0.100000
5 -0. 5 0.100000
6 0. 6 0,100000
7 -0. 7 0.100000
8 0. a 0.100000
9 -0. 9 0.100000

10 0, 10 0,400000
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 1.00

K L I LOCATION I SCALE

BIA. CORR 0.076923
VAR COEFF 0.005917 0.100000
EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 76.92

13 10 9 1 1.000000 2 0.146053
2 0. 3 0.100032
3 -0. 4 0.100032
4 O. 5 0.10C032
5 -0. 6 0.100032
6 0. 7 0,100032
7 -0. a 0,100032
8 0. 9 0.100032
10 -0. 10 0.400126

BIAS CORR 0.076923
VAR COEFF 0.005917 0.100032

EFFICiENCY 100.00 99,97

13 10 8 1 1.000000 2 0.200913
2 0. 4 0.145361
3 -0. 5 0.100077
4 0. 6 0.100077
5 -0. 7 0.100077
6 -0. 8 0.100077
8 0. 9 0.100077

10 -0. 10 0.400309
BIAS CORR 0.076923

VAR COEFF 0.005917 0.100077
EFFICIENCY 100.00 99.92

13 10 7 1 1.000000 2 0.201051
2 0. 4 0.201405
3 -0. 6 0,144349
4 0. 7 0.100146
5 -0. 8 0.100146
6 0. 9 0.100146
9 -0. 10 0.400S86

BIAS CORR 0,076923
VAR COEFF 0.005917 0.10014o
EFFICIENCY 100.00 99.85
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 1.OC

M L I LOCATION I SCALE

ii 10 6 1 10000000 2 0.201289
3 0. 4 0.201643
6 0. 6 0.202319
7 -0. B 0,142730
8 0* 9 0.100264
9 -0. 10 0.401058

BIAS CORR 0.076923
VAR COEFF 0.005917 0,100265
EFFICIENCY 100.00 99.74

12 10 5 1 1.00000C 3 0.245234
3 0. 5 0.202293
6 0. 7 0,203288

7 -0. 9 0.141(16
8 0. 10 0.401796

BIAS CORR 0.076923
VAR COEFF 0.005917 0.100449
EFFICIENCY 100.00 99.55

13 10 4 1 1.000000 3 0.305994

3 0. 6 0.244665
4 O. 8 0.204862
5 -0' 10 0.442336

BIAS CORR 0.076923
VAR COEFF 0.005917 0.100754

EFFICIENCY 100.00 99,.25

13 10 3 1 1.000000 5 0.388251
3 O. a 0.245606
4 -0. 10 0.445694

BIAS CORR 0,076923
VAR COEFF 0.005917 0.101519
EFFICIENCY 100.00 98.50

13 tO 2 1 1.00000c 6 0.506714
3 -0. 10 0.521546

BIAS CORR 0.076923
VAR COEFF 0.005917 0.103472
EFFICIENCY 100.00 96964

13 10 1 1 1.000000 10 0.742501
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANC SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER d 1.00

N M L I LOCATION I SCALE

BIAS CORR 0.076923
VAR COEFF 0.005917 0.1,15655
EFFICIENCY 100.00 86.6

13 9 9 1 1.O0cOrYi 1 0.111111
2 0. 2 0.111111
3 -0. 3 0.111111
4 . 4 0.1111111
5 -0. 5 0.111111
6 0. 6 o.11111
7 -0. 7 0.111111
8 0. 8 0.111111
9 -0. 9 0.555555

BIAS CORR 0.076923
VAR COEFF 0.005917 0.111111
EFFICIENCY 100.00 100.00
EFFIM/N) 100.00 69.23

11 1 1.O0000C 2 0.162287
2 0. 3 0.111151
3 -0. 4 0.111151
4 0. 5 O.1ll151
5 -0. 6 0.111150
6 0. 7 0.111151
7 -0. a 0.111150
B 0. 9 0.555753

BIAS CORR 0.076923
VAR COEFF 0.005917 0.111151
EFFICIENCY 100.00 99.96

13 9 7 1 1.O0000C 2 0.223255
2 0. 4 0.161526
3 -0. 5 0.111206
4 0. 6 0.111207
5 -0. 7 0.111207
6 0. 8 0.111206
9 -0. 9 0.556033

BIAS CORR 0.076923
VAR COEFF 0.005911 0.111206
EFFICIENCY 13,00 99.91
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POP11LATION FROM L-OROER STATISTICS
ISPMPLE SIZES 11 TO 13)

SHAPE PARAMETER & 1.00

S M I LOCATION I SCALE

13 9 6 1 1.000000 2 0.223427
3 0. 4 0.223820
6 0. 6 0.160414
7 -0. 7 0.111292
8 0. 8 0.111292
9 -0. 9 0.556459

BIAS CORR 0.076923
VAR COEFF O.O05917 0.111292
EFFICIENCY 100.00 99.84

13 9 5 1 1.000000 2 0.223720
3 0. 4 0.224114
6 0. 6 0.224865
7 -0. 8 0.158635
a 0. 9 O.SS7189

BIAS CORR 0.076923
VAR COEFF 0.005917 0.111438
EFFICIENCY 100.00 99.71

9 4 1 1.O0000C 3 0.272618

3 0. 0.224882

4 0. 7 0.225988
5 -0. 9 0.604092

BIAS CORR 0.076923
VAR COEFF 0.005917 Co.111666
EFFICIENCY 100.00 99050

13 9 3 1 1.000000 4 0.366882
3 0. 7 0.27L875
4 -0. 9 0.60688

BIAS CORR 0.076923
VAR COEFF 0.005917 0.112182
EFFICIENCY 100.00 99005

13 9 2 1 1.000000 5 0.514161

3 -0. 9 0.#-*035
BiAS CORR 0.076923

VAR COEFF 0.005917 0.1131
EFFICIENCY 100.00 97.71

13 9 1 1 1.000000 9 0.911743
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE OARAMETERS OF A

WEIRUL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 10 13)

SHAPE PARAMETER d L.OC

h L I LOCATION I SCALE

BiAS CORR 0.076923
VAR COEFF 0.005917 0.122432
EFFICIENCY 100.00 90.75

13 8 6 1 1.000000 1 0.125000
2 0. 2 0.125000
3 -0. 3 0.125000
4 0. 4 0.125000
5 -0. 5 0.12S000
6 0. 6 0.125000
7 -0. 7 0.125000
8 0. 8 0.750000

BIAS CORR 0.076923
VAR COEFF O.C05917 0.125000

EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 61.54

13 8 1 1.000000 2 0.182581
2 0. 3 0.125050
3 -0. 4 C.125050

5 0. 5 0.125050
-0. 6 0.125050

7 -0. 7 0.125050
8 0. 8 0.750299

BIAS CORR 0.076923
VAR COEFF 0.005917 0.125050
EFFICIENCY 100.00 99.96

13 a 6 1 1.000000 2 0.251189
2 0. 4 0.1SL7 36
3 -0. 5 0,125121
4 0. 6 0.125121
5 -0. 7 0.125121
7 0. 8 0.750724

BIAS CORR 0.076923
VAR COEFF 0.005917 0.125121

EFFICIENCY 100.00 99.90

13 8 5 1 1.000000 2 0.251406
3 0. 4 0,251849

6 O, 6 0.180502
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TABLE 11

COEFFC-' ITS FOR ESrIMATION OF
LOCATION A%' SCALE PARAMETERS OF A

WEIBULL POPULAICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPF PARAMETER d 1.00

L I LOCATION I SCALE

7 -0. 7 0.125229

8 0. 6 0.751373
BIAS CORR 0:076923
VAR COEFF 0.005911 0.125229

EFFICIENCY 100.00 9912

I4 1 I.O0000C 2 0.251777
3 0. 4 0.252220
4 0. 6 0.253066
5 -0. O.OSS0 8

BIAS CORR 09076923
VAR COEFF 0.005917 0.125414
EFFICIENCY 100.00 99.67

1 8 3 1 1.000CoC 3 0.382039
3 0. 6 0.305469
4 -0. 8 0.808040

BIAS CORR 0.076923
VAR COEFF 0.005917 0.125794
EFFICIENCY 100.00 99.37

8 2 1 1.000000 5 0.465655

3 -0. a 0.864733

BIAS CORR 0.076923
VAR COEFF 0.005917 0.126988
EFFICIENCY 100.00 98o43

13 8 1 1 1.000000 8 1.115075
BIAS CORR 0.076923

VAR COEFF 0.005917 0,133395

EFFICIENCY 100.00 93.71

13 7 7 1 1.000000 1 0.142857
2 0. 2 0.142857
3 -0. 3 0.142857
4 0. 4 0.142857
5 -0- 5 0.142857
6 0. 6 0.142857
7 0. 7 1.000000

BIAS CORR 0h0 7 6923
VAR COEFF 0.005917 0,142857
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TABLE It

COEWFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SiZES 11 TO 13)

SHAPE PARAMETER a 1.00

N L I LOCATION I SCALE

EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 53.85

11 7 o 1 1.00000 2 0.208676
2 0. 3 0.142922
3 -0. 4 0.142922

4 0. 5 0.142923
5 -0. 6 0.142922
7 0. 7 1.000457

BIAS CORR 0.076923
VAR COEFF 0.005917 0.14292i
EFFICIENCY 100.00 99.95

1? 7 5 1 1.000000 2 0.287113
2 0. 4 0.207727
3 -0. 5 0.1430t5
4 0. 6 0.143015
5 -0. 7 1.001104

BIAS CORR 0.076q23
VAR CUEFF 0.005917 0.143015
EFFICIENCY 100.00 99.8;

13 7 4 1 1.000000 2 0.267397
3 0. 4 0.287903
4 0. 6 0.206342
5 -0. 7 1.002092

BIAS CORR 0.076923
VAR COEFF 0.005917 0.143156
EFFICIENCY 100.00 99.79

13 7 3 1 1.000000 3 0.350184
3 0. 5 0.280866
4 -0. 7 1.066257

BIAS CORR 0.076923
VAR COEFF 0.005910 0.143437
EFFICIENCY 100.00 99.60

11 7 2 1 1.000000 4 0.497614
3 -0. 7 1.130279

BIAS CORR 0*076923
VAR COEFF 0.005917 0.144291
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TABLE I I

COEFFICIENTS FOk !SrIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POVULATION FROM L-ORDER STATISTICS
t3AMPLE SIZES It TO 131

SHAPE PARAMETER * 1.00

K m L I LOCATION I SCALE

EFFICIENCY 100.00 99.01

13 7 1 1 1.000000 7 l.369612
BIAS CORR 0.076923
VAR COEFF 0.005947 0.149138
EFFICIENCY 100.00 95.79

13 6 6 1 1.000000 1 0.166667
2 0. 2 0.L66667
3 -0. 3 0.166667
4 0. 4 0.166567
5 -0. S 0.166666
6 O. 6 1.333333

BIAS CORR 0.076923
VAR COEFF 0.005917 0.166667
EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 46.15

13 6 5 1 1.000000 2 0.243474
2 O 3 0.16756
3 -0. 4 0.166755
4 0. 5 0.166756
5 -0. 6 1.334044

BIAS CORR 0.076923
VAR COEFF 0.005917 0.166755
EFFICIENCY 100.00 99.95

13 6 4 1 1.000000 2 0.335027
3 0. 4 0.242393
4 O. 5 0.166po1
5 -0. 6 1.335051

BIAS CORR 06076923
VAR COEFF 0.005911 0.166881
EFFICIENCY 100,00 99.67

13 6 3 1 1.000000 2 0.335413
3 0. 4 0.336G03
4 -0. 6 1,410332

BIAS CORR 04076923
VAR COEFF 0.005917 0.167074
EFFICIENCY 100.00 99.76
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TABLE It

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1.00

K 4 L I LOCATION I SCALE

13 6 2 1 1.000000 3 0.509459
3 -0. 6 ,.404891

BIAS CORR 0.076923
VAR COEFF 0.005917 0.167749

EFFICIENCY 100.00 99.35

13 6 1 1 1.000000 6 1.70277!
BIAS CORR 0.076923
VAR CCEI:F 0.005917 0.171348

EFFACIENCY 100.00 97o27

13 5 5 1 1.000COO 1 0.200000
2 0. 2 0.200000
3 -0. 3 0.200000
4 0. 4 0.200000

5 -0. 5 1.600000

BIAS CORR 0.076923
VAR COEFF 0.005917 0.200000

EFFICIENCY 100.00 100.00

EFF(M/N) 100.00 36.46

13 5 4 1 1.00000C 2 0.292199
3 0. 3 0.200128
4 3. 4 0.200128
5 -00 5 1.801151

BIAS CORR 0.076923
VAR COEFF 0.005917 0.200128
EFFICIENCY 100.00 99.94

13 5 3 1 1.000000 2 0.402136
3 0. 4 0.290947

4 -0. 5 1.802783

BIAS CORR 0.076923
VAR COEFF 0.005917 0.200309

EFFICIENCY 100.00 99.85

13 5 2 1 1.000000 3 0.490182
3 -0. 5 1.896880

BIAS CORR 0.076923

VAR COEFF 0.005917 0.200781
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL PnPULATION FROM L-ORDOR STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 IOO0

m L I LOCATION I SCALE

EFFICIENCY 100.00 99.61

1? 5 1 1 1.000000 5 2.163207
BIAS CORR 0.076923
VAR COEFF 0.005917 0.201424
EFFICIENCY 100.00 9832

13 4 4 1 1.000000 1 0.250000
2 0. 2 0.250000
3 -0. 3 0.250000
4 O. 4 2.500000

BIAS CORR 0.076923
VAR COEFF 00005917 0.250000

EFFICIENCY 100.00 100.00
EFFIM/N) 100.00 30.7?

13 4 3 1 1.000000 2 0.365300
3 0. 3 0.250200
4 -0. 4 2.501998

BIAS CORR 0.076923
VAR COeFF 0.005917 0.250200
EFFICIENCY 100.00 99*92

13 4 2 1 1.000000 2 0.502864
3 -0. 4 2,611175

BIAS CORR 09076923

VAR COEFF 0.005917 0.250463
EFFICIENCY 100.00 99.81

13 4 1 1 1.000000 4 2.647660
BIAS CORR 0.076923
VAR COEFF 0.00917 0.252407
EFFICIENCY 100.00 99.05

13 3 3 1 1.000000 1 0*33;"
2 0. 2 0.315334
3 -0. 3 3.666667

BIAS CORR 0.07923
VAR COEFF 0.005917 0.333333
EFFICIENCY 100.00 100.00
EFFIN/Nl 100,00 z3bO
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TAPLE 11

COEFFICIENTS FJR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION .;OM L-ORDSR STATISTICS
(SAMPLE SIZES It 10 I)M

SHAPE PARAMETER * 1.00

M L I LOCATION I SOALE

3 2 1 1.000000 2 0,47207

3 -0. 3 3.67057'

BIAS CORR 0,016923
VAR COft'F 0,005917 0.333689

EFFICIENCY 100.00 99,99

13 3 1. 1,000000 3 3.901439

BIAS CORR 0.076923
VAR COEFF 0.005 T17 O)34087

EFFICIENCY 100.00 99.54

13 2 2 1 1.000000 1 0.900000

2 0, 2 6.000000

BIAS CORR 0.076923
VAR COEFF 00005917 0.500000

ESFICIFNCY 100.00 100.00

EFF M/NI 100.00 15,38

13 2 1 1.000000 2 6.240000

BIAS CORR 0.076923
VAR COEFF 0.005917 0.6900
EFFICIENCY 100.00 99,84

13 1 1 1 1.000000 1 13.000000
BIAS CORR 0.076923
VAR COEFF 0.005917 1.00000

EFFICIENCY 100.00 100000

EFFI1) 100.00 7.69
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TABLE 1-1

COEFFICIENTS FOR ESNIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 131

SHAPE PARAMETER A 1.25

h m L I LOCATION I SOALE

11 11 11 1 0.873,A5 1 0.058147
2 0.043206 2 0.066113
3 09024648 3 0.072042
4 0.016323 4 0.07019
5 0.01l745 5 0,061499
6 0.000858 6 0.015740
7 0,006392 7 0.099939
8 0.005434 0 0.094302
9 0.004239 9 0.099134
10 0.003104 10 0.105104
11 0,002186 11 0,117820

BIAS CORR 0.191S16
VAR COEFF 0.011794 0.058304
eFFICIENCY 100.00 100.00
EFF(M/N) 100.00 100,00

11 it 10 1 0.873164 2 0.095614
2 0.043207 3 0.072045
3 0.024649 4 0.07040
4 0.016322 5 0.061523
5 0.011747 6 0,065771
6 0.00853 7 0.09971
7 0010211 8 0.094337
9 o.oo6357 9 o.o99171

10 0.003302 10 09105144
11 0.00206 11 0.17065

BIAS CORR 0.191147
VAR COEFF 0.011795 0.058326
EFFICIENCY 99.99 99.96

11 11 9 1 0.873221 2 0.132975
2 0.043111 4 0.211105 I
3 0,024647 5 0.001546

4 001632 6 0.089628
5 0.011738 7 0.090013
6 0012069 a 0094396
a 0.011087 9 0.099227
10 09004114 10 0.105207
11 0.002185 11 0.117935

BIAS CORR O&191130
VAR COEFF 0,011796 0.058361
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDIR STATISTICS
4SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1*25

K L I LOCATION I SCALE

EFFICIENCY 99.99 99.90

11 11 8 1 0.573303 2 0.133081

2 0.043212 4 0.155759

3 0,024654 6 0,122353

4 0.016317 7 0.090063

5 0,016723 a 0.094506

7 0.014023 9 0.099319

9 0.00864; 10 0.105314

1 0.00292C 11 0.118055

BIAS CORR 0.190693

VAR COEFF 0.011797 0.058421

EFFICIENCY 9998 99.90

t 11 1 1 0.873446 3 0.175693

2 0,043222 5 0,165589

3 0.024647 ? 0.121376

4 0022740 6 0.094609

6 0,018106 9 0099529

8 0.011060 10 0.105507

10 0.006759 11 0,118281

BIAS CORR 0,189325
VAR COEFF 0,011799 0.098533

EFFIZIENCY 99.96 99e61

Il 11 6 1 0.73666 3 0.176279

2 0.043223 5 0.166130

3 0.033334 7 0.105766

5 0.0242le 9 0.135990

7 0.017425 10 0.105845

10 0,008134 11 0.118688

PIAS CORR OI.68689
VAR COEFF 0.011602 0.052738

EFFICIENCY 99.94 99.26

11 11 5 1 0.674059 4 0,269668

2 0.055945 7 0,220443

4 0.040148 9 09136763

7 0,021713 10 0,106461

1(. 0.00135 11 0,119383

BIAS CORR 0.188206
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TABLE 1i

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAAETER ' 1.25

N m L I LOCATION I SCALE

VAR COEFF 0.011601 0.059084
EFFICIENCY 99.89 96s68

11 11 4 1 0.8746845 5 0.318860
2 0.059994 a 0*234635

0.045517 10 0.141144
8 0.023653 11 0.120759

SIAS CORR 0.1834L0
VAR COEFF 0011616 0.059781
EFFICIENCY 99.80 97.53

11 11 3 1 0.897528 6 0.373148
3 0.068563 9 0.257?66
7 0.033088 11 0.140588

BIAS CORR 0.100161
VAR COEFF 0.011137 0.061397
EFFICIENCY 99.64 94.96

11 11 2 1 0.929365 a 0.502503
5 0.070615 11 0.179915

BIAS CORR 0,171436
VAR COEFF 0.011693 0.066267
EFFICIENCY 99.17 87.98

11 11 1 1.000000 9 0.722856
BIAS CORR 0.136?7T
VAR COEFF 0,012123 0.064870
EFFICIENCY 97.28 68.70

11 t0 10 1 06873250 1 0.063948
2 0.043212 2 0.0?2706
3 0.024651 3 0.079216
4 0.016325 4 0.04691
5 0.011745 5 0.089589
6 0.00658 6 0.094246
7 01006891 7 0.098800
8 0.,5432 8 0.103505
9 0,,34264 9 O.08672
10 0.005552 10 0.236961

BIAS CORR 0.16"79
VAR COEFF 0.011796 0.064137
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANO SCALE PARAMETERS OF A

WEIBUtL POUt.ATION FROM L-ORDER STATISTICS

4SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.25

m L I LOCATION I SCALE

EFFICIENCY 100.00 100"0n

EFF(M/N) 99.98 90.9)

1 10 9 1 0*873299 2 0.105374

2 0.043214 3 0.079223

3 0,024653 4 0084717

4 0.016324 5 0.069619

5 0.011748 6 0.094284

6 0.008854 7 O090639

7 0.010209 8 0.103628

9 0,00635C 9 0.10871?

10 0.00535C to 0.23706t

BIAS CORR 0.189690

VAR COEFF 0.011797 0.064164

EFFICIENCY 99,99 99.96

11 10 8 1 0.873356 2 0.146247

2 0.043218 4 0.122192

3 0.C24650 5 0.089649

4 0.016330 6 0,094352

5 0.011738 7 0.098891

6 0.012868 8 0.103699

a 0.011081 9 0.108785

10 0.006759 10 0.237217

BIAS CORR 0.189453

VAR COEFF 0.011797 0.064206

EFFICIENCY 99099 99,89

11 10 7 1 0,873446 2 0.146378

2 0.043222 4 0.171292

3 0.024647 6 0.134520

4 0.0Z2740 1 0.098956

6 0.018106 8 0.103829

8 0.0110 0 9 0.108897

10 0.006759 10 0.237483

BIAS CORR 0.189325

VAR COEFF 0.011799 0.064279

EfFICIENCY 99.98 99078

tl 1o 6 1 0.873668 3 0.193275

2 0.043223 5 0.182107
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TABLE II

COEFFICIENTS FOR E$11MATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL PCPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.25

L I LOCATION I SCALE

3 06033334 7 0.140006
5 0.0242.18 8 0.103963
7 0.017425 9 0.109148

10 0.008134 10 0.237973
BIAS CORR 0.188669
VAR COEFF 0.011802 0.064414
EFFICIENCY 99.95 99.57

I U 1 0.874059 3 0.193986
2 0.055945 5 0.162763
4 0.040148 7 0.204240
7 0.021713 9 0.149263
10 0.008135 iC 0.238845

BIAS CORR 0.188286
VAR COEFF 0.011607 0.064662
EFFICIENCY 99.91 99.19

.1 10 1 0.87484S 4 0.296911
2 0.055984 7 0.242527
4 0.045517 9 0.150201
8 0.023653 10 ).240381

BIAS CORR 0.183410
VAR COEFF 0.011618 0.065081
EFF..IENCY 99.82 98.55

11 10 1 0.897528 5 0.35i3e9
3 0*068583 8 0.258239

7 0.033688 10 0.280195
BIAS CORR 0.180181
VAR COEFF 0.011837 0.065924
EFFICIENCY 99.65 97.29

11 10 2 1 0.929385 6 0.508279
5 04010615 10 0.349766

BIAS CORR 0.171436
VAR COEFF 0.011193 0.068741
EFFICIENCY 99.19 93.30

11 10 1 1 1.O00000 9 0.722856
BIAS CORR 0.136177
VAR COEFF 0.012123 0.06487t

159



r

GA$/MATH/60-I

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATV0N FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAIE PARAMETER a 1.25

K M L I LOCATION I SCALE

EFFICIENCY 97.30 75.57

11 9 9 1 0.873492 1 0.071029
2 0.043223 2 0.060737
3 0.024657 3 0.087988
4 0.016327 4 0.093985

5 0.011747 5 0.099484
6 0.008856 6 0.104495
7 0.006890 7 0.109685
8 0.005423 8 0.114594
9 0.009385 9 0.371623

BIAS CORR 0,187670
VAR COEFF 0.011799 C.071273
EFFICIENCY 100.00 100.00
EFF(M/N) 99.96 81.80

11 9 a 1 0.873541 2 0.117029
2 0.043225 3 0.088000
3 0.024659 4 0.094019
4 0.016326 5 0.099522
5 0.011750 6 0.104541
6 0.008851 7 0.109733
7 3.010203 8 0.114647
9 0.011446 9 0.371796

bIAS CORR 0.187482
VAR COEFF 0.011800 0.071306
EFFICIENCY 99.99 99.95

11 9 7 1 0.873606 2 0.162441
2 0.043226 4 0.135645
3 0.024662 5 0.09Q563
4 0.016321 6 0.104625
5 0.016724 7 0.109798
7 0.014017 8 0.114734
9 0.01144S 9 0.3?2063

BI'AS CORR 0.187349
VAR COEFF 0.011801 0.071359
EFFICIENCY 99.99 99.88

11 9 6 1 0.813753 2 0.1626C7
2 0.043227 4 0.190209
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GAW/MATI4/68-l

TABLe It

COEFFICIENTS FOR ESWIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBIJLL POPULATION FROM L.-OROEft STAIISTICS
ISAMPLE SIZES 11 TO 131

SHAPE PARAMETER & 1.25

m L I LOCATION I SCALE

3 0.033338 6 0.149253
5 0.024220 7 0.109884
7 0.014017 8 0.114892
9 0.011446 9 0.372515

BIAS CORR 0.187218
VAR COEFF 0.011803 0.071448
EFFICIENCY 99.97 99.75

11 9 1 0.674080 3 0.214721
2 0.05595C 5 0.202198
4 0.034384 7 0.155445
6 0.022016 8 0.115066
9 0.01356q 9 0.373398

BIAS CORR 0,186721
VAR COEFF 0.011607 0.071615
EFFICIENCY 99.93 99.52

11 9 4 1 0.874845 3 O.Zi5595
2 0.055914 5 0.203006
4 0.045517 ? 0.226629
8 0.023653 9 0.418687

BIAS CORR 0.18341C
VAR COEFF 0.011618 0.071918
EFFICIENCY 99.84 99.10

11 9 3 1 0.b97528 4 0.330120
3 0.068583 7 0.269348
7 0.03368 9 0.421857

BIAS CORR 0.180161
VAR COEFF 06011837 0.072436
EFFICIENCY 99.68 98.39

11 9 2 1 0.929385 6 0.450503
5 0.070615 9 0.471320

BIAS CORR 0.171436
VAR COEFF 0.011893 0.074278
EFFICIENCY 99.21 95.95

1 9 1 1 1.000000 9 0.722856
BIAS CORR 0.136777
VAR COEFF 0*012123 0.064870
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TABLE I I

COGFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER SATISTICS
ISA14PLE SIZES 11 TO 13)

SHAPE PARAMETER d 1.25

L I LOCATION I S'#ALE

EFFICIENCY 97,33 83.98

11 8 0.673865 1 0.079849

2 0.043240 2 0.090789

3 0.024663 3 0.098809

4 0.016333 4 0.105709

5 0.011744 5 0.111563

6 0.008859 6 0.117558

7 0.006877 7 0.122701

8 0.014419 8 0.529501

SIAS CORR 0,184938
VAR COEFF 0.01.1804 0.060198

EFFICIENCY 100.00 100.00

EFFIH/N) 99.91 72.70

ii 8 7 1 0.873917 2 0.131595

2 0.043243 3 0.098828

3 0.024662 4 0.105753

4 0.016337 5 0.111612

5 0.011738 6 0.117617

6 0.012862 7 0.122762

8 0.017241 8 0.529777

BIAS CORR 0.184789
VAR COEFF 0.011805 0.0t3241

EFFICIENCY 99.99 99.95

S 8 6 1 0.874008 2 0.182611

2 0.043247 4 0.152515

3 0.024659 5 0.111668

4 0.022746 6 0.117722

6 0.018100 7 0.122846

8 0.017240 8 0.530210

BIAS CORR 0.184661
VAR COEFF 0,011806 0.080307

EFFICIENCY 99.98 99.87

11 8 1 0.874248 2 0.162825

2 0.043250 4 0.213744

3 0.033348 6 0.167801

5 0.028883 7 0.122960
8 0.020272 8 0.530955
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROBR STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 0 1.25

m L I LOCATION I SCALE

B(AS CORR 0,18423a
VAR COEFF 0.01109 0.080419
EFFICIENCY 99.96 99.73

1 8 L 0.074845 3 0.241468
2 0.055994 5 0.227238
4 0.045517 7 0.174282
8 0.023653 a 0.532262

BIAS CORR 0.183410
VAR COEFF 0.011416 0.080631
EFFICIENCY 99.89 99.46

11 8 3 1 0.897528 3 0.305030
3 0.06883 6 0.286984
7 0.033868 a 0.585674

BIAS CORR 0,180191
VAR COEFF 0.011637 0.081019
EFFICIENCY 99.72 90.99

11 a 2 1 0.929365 5 0.437009
5 0.070615 8 0.639075

BIAS CORR 0.171436
VAR COEFF 0.0t1893 0.082228
EFF!CIENCY 99.26 97.53

11 8 1 1 1.000000 8 0.961685
BIAS CORR 0.136777 -1
VAR COEFF 0.012123 0,089277
EFFICIENCY 97.37 89.83

11 7 7 1 0.674414 1 0.091180
2 0.043262 2 0.103555
3 0.024677 3 0.112886
4 0.016331 4 0.120320
5 0.011752 5 0.127569
6 0.008642 6 0.133431
7 0o.20722 7 00720945

BiAS CORR 0.181642
VAR COEFF 0.011412 0.091681
EFFICIENCY LOO0.0 100.00
EFFtM/NI 99.85 63.59
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TABLE I I

COEFOICIENTS FOR ESTIMATION OF

LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 1.25

M L I LOCATION I SCALE

7 7 6 1 0.874479 2 0.150161

2 0,043263 3 0.112917

3 0,024660 4 0.120378

4 0.016326 5 0.127634

S 0,016721 6 0.133508

7 0.024531 7 0.721371

SIAS CORR 0.181510
VAR COEFF 0.011813 0.091736

EFFICIENCY 99.99 99094

11 7 5 1 0.674626 2 0.208475

2 0.043264 4 0.173827

3 0.033359 S 0.127713

5 0.024220 6 0.133643

7 0.024531 7 0.722026

BIAS CORR 
0.181379

VAR COEFF 0.011615 0.091622

EFFICXENCY 99.98 99.85

11 7 4 1 0.875017 2 O.2U8761

2 0.055998 4 0.243902

4 0.040164 6 0.190955

7 0.028821 7 0.723119

BIAS CORR 0.180976
VAR C0EFF 0.011820 06091969

EFFICICNCY 99.93 99.69

11 7 3 1 0.897528 3 0.275704

3 0.068583 5 0.259211

7 0.033688 7 0.7d1089

BIAS CORR 0.180181
VAR COEFF 0.011837 0.092242

EFFICIENCY 99.76 99*'

11 7 2 1 0.94 9385 4 0,422661
5 0.07'0615 7 0,842792

BIAS CORR 0.11436VAR COEFF 0.011893 00093090

EFFICIENCY 99.32 9.49

7i 7 1 1.000000 7 1,066549
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TABLE I1 I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 0 1.25

m L I LOCATION SCALE

BIAS CORR 0.136777
VAR COEFF 0.012123 0.09800S
EFFICIENCY 97.43 93.55

11 6 6 1 0.875211 1 0.106169
2 0.03297 2 0.120667
. 0.024684 3 0.131142
4 0,016349 4 0.140380
5 0.011?34 5 0.147704
6 0.028729 6 0.962144

BIAS CORR 0.177691
VAR COEFF 0.011023 0,107001
EFFICIENCY 100.00 100.00
EFFIM/N) 99.76 54.49

11 6 5 1 0.875301 2 0.174953
2 0.043301 3 0.131190
3 0.024601 4 0.)40462
4 0.022752 5 0.147795
6 0,033964 6 n.962804

BIAS CORR 0.177563
VAR COEFF 0.011824 0.107076
EFFICIENCY 99.99 99.93

11 6 4 1 0,075595 2 0*242740
2 0.056029 4 0.202589
4 0.034406 5 0.147907
6 0.033969 6 0.963035

BIAS CORR 0.177420
VAR COEFF 0.011928 0.107192
EFFICIENCY 99.19 99.82

1i 6 3 1 0.097025 2 0.243131
3 0,061961 4 0.283815
6 0.040214 6 1.031682

BIAS CORR 0.177034
VAR COEFF 0,011941 0.107390
FFFICIENCY 99.o4 99.64

It 6 2 1 0.929365 3 0.404795
5 0,070615 6 1.090674
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TABLE II

COeFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 131

SHAPE PARAMETER w 1.25

N M L I LOCATION I SCALE

BIAS CORR 0.171436
VAR CUEFF 0.011893 0.108036
EFFICIENCY 99.41 99.04

11 6 1 1 1.000000 8 1.294643
BIAS CORR 0.136V,7
VAR COFFF 0,012113 0.111466
EFFICIENCY 97.52 95.99

11 5 5 1 0.376384 1 09127099
2 0.043339 2 0.144201
1 0.024709 3 0.157119

4 0.016332 4 0.167155
5 0.039299 5 I.261071

BIAS CORR 0,17?793
VAR COIFF 0.011l 0.121469
EFPICIENCY 100.00 100.00
EFF(M/N) 99.62 45.)R

II 0 4 1 0.876531 2 0.209218
2 0.041340 3 0.57197
3 0.033392 4 0.167274
5 0.046738 5 1.282110

BIAS CORK 0.17260
VAR CUP 0.011641 00121576
EppICI dLY 19.90 99.19?

11 I 0.177251 2 0290504
? 09066114 4 0.741769
$ 0.006414 1 10203701

BIAS CORR 0.177%73
VAR CoPP 0.011851 0.126743
FPICIINCY 99.90 99979

II 2 1 o0.9g931 ) 0,11477
3 001061 1 191164971

IlAb CtON 0.171414
VAR CUeMt 0.OIl0VJ 0,129161
WItLLtNCY 99M.4 99.46

11 1 I I 1,000000 |,1t)413
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TABLE I I

COEFFICIENTS FOR ESNIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER ' 1.25

m L I LOCATION I SCALE

BIAS CORR O,.36?77
VAR COEFF O,017123 0.131592
EFFICIENCY 97.65 97.63

11 4 4 1 06876 1 5 6 1 0.15l136
Z 0.043407 2 0.179538
3 002418 3 0,194836
4 0.053719 4 1.731688

BIAS CORR 0.167131
VAR COEFF 0,011663 0*160710
EFFICIENCY 100.00 100.00
EFF(M/N) 99.42 36.28

it 4 3 1 0.57451 2 0,260483
2 0,056154 3 0.194972
4 0.065396 4 1.733410

BIAS CORR 0.166967
VAR COFFF 00011667 0.160876
EFFICIENCY 99,97 99.90

11 2 1 0917255 2 0.361411
4 0.082745 4 1.ZOZS1

BIAS CORR 0.166582
VAR COtFF 0,011894 0,16113Z
EPFICLENCY 99,74 9',74

11 4 1 1 1,000000 4 Z.014635
BIAS CORR 06116777
VAR COEFF 0,012123 0,162816
EFFICIENCY 97,65 90,71

II3 1 0.01096 1 0.20937)
2 0,043490 2 02Tlli3
1 0.079513 3 2e415309

BIAS CORR 0.19671
VAR CUIFF 0.11V02 0.14536
tFFICIENCY 100,00 100,00

99.10 27.16

903 1 2.90|7 2 0*34441?
3 0O09?6) 3 2.431453
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.25

M L I LOCATION I SCALE

BIAS CORR 0.159726
VAR COEFF 0.011914 0.214629
EFFICIENCY 99.90 99.86

S 3 1 1 1.000000 3 2e674222
BIAS CORP O.13677
VAR COEFF 0012123 0.219842
EFFICIENCY 98.17 99.40

it 2 2 1 0.886033 1 0,309651
Z O.13967 2 3.7410'l1

BIAS CORR 0.150363
VAR COEFF 0.011971 0.322495
EFFICIENCY 100.00 100.00
EFFIP4/N) 98.52 14.08

11 2 1 1 1.000000 2 3,e06500
8IA: CORR 0,136777
VAR CUEFF 0012123 0,323132
EFFICIENCY 98.74 99.0

11 1 1 1 1.000000 1 7,311147
BIAS COHR 0.136777
VAR COEFF 0.012123 0o4808
EFFICI(INCV 100,00 100000
EFF(M/N) 97.26 9.00

12 12 12 1 0.611426 1 0.0O2428
2 0042646 2 0.0599)?
3 0,024324 3 0064797
4 0.016118 4 0.069119
9 09011690 5 0.073083
6 0,009101 6 0,076729
7 0.006906 1 0.060269
I 000,01 1 0,083843
9 0,004415 9 0,0617610

10 0,003154 10 0,0918)4
It 0002776 it 0.097110
12 0,001162 1k Ol0l3Iq

BIAS cURk 06161)16
VAR LU~t OO1Oall 0,0043T
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GAu/MATH/68-1

TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEISULL POPULATION FROM L-OROER STATISTICS
|SAMPLE SIZES IL TO 13)

SHAPE PARAMETER & 1.25

m L I LOCATION I SCALE

EFFICIENCY 100.00 100.00
EFF(M/N| 100.00 100.00

12 12 11 1 0.671463 2 0.06517
2 0.042668 3 0*064796
3 0.024122 4 0.069193
4 0.016122 5 0.073098
5 0.011626 6 0.076751
6 0.00806 7 0.00289
7 0.006901 a 0.0i3868
8 0.008219 9 0.017635

10 0,005217 10 0.091861
11 0.002775 11 0.097039

12 0.001062 12 0.108551
BIAS CORR 0.181164
VAR COEFF 0.010254 0.053452
EFFICIENCY 100.00 99.97

12 12 10 L 0.671506 2 0.119590
2 0.042667 4 0.100191
3 0.024330 5 0,073103
4 0.016112 6 0.076000
5 0.011639 7 0.080302

6 0.006791 a 0.083918
7 0.010t22 9 0.007663
9 0.009031 10 0.091904
11 0.00942 11 0.097181
12 09001061 12 0.101599

BIAS CORR 0,180970
VAR COFF 0.010294 0.053476
EPPICINCY 99,99 99,9)

12 12 9 1 00171962 2 0.119652
2 0.042667 4 0,119543

3 0.014959 6 0.110212
4 00016105 7 0,00103
5 00016475 I 0.0064011
7 0.01402 9 0.07700
V 0.0090)1 10 0.091977

11 0001942 11 01097246

1t 0.090161 I2 0,106676
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF 
A

WEIRULL POPULATION FROM L-ORDER STAT1STICS
{SAMPLE SIZES 11 TO 13)

SHAPE PARAM6TER L 1.25

#I LOCATION I SCALE

BIAS CORR 0.180814
VAR COEFF 0.010255 0.03614

EFFICIENCY 99.98 99,86

12 L2 8 1 0.671644 2 0. t9792

2 0.042679 4 0.139710

3 0.024316 6 0.155742

4 0.022373 8 0,118644

6 0.017999 9 0.067762

8 0,011178 10 0.092111

10 0,007336 11, 0.097367

12 0.002476 12 0.108817

SIAS CORR 0.180526
VAR COEFF 0.010256 0.053554

EFFICIENCY 99.97 99.72

12 12 7 1 O.71807 3 0.158411

2 0,042673 5 0.148152

3 0.032793 7 0.164015

5 0.023991 9 0.122508

7 0,014023 10 0.092206

9 0.009026 it 0,097576

II 0.005686 12 0.109031

BIAS CORR 0.179365
VAR COEFF 0.010258 0.053691

EFFICIENCY 99.96 99.53

12 12 6 1 0.S72027 3 00198795

2 0.042657 6 0.187536

3 0.032794 a 0.173316

5 0.028467 10 0.126095

8 0.017216 11 0.097883

11 0.006809 12 0,109422

BIAS CORR 0.178646
VAR COEFF 0.010261 99.17
EFFICIENCY 99.93

12 12 ,1 0872428 4 0.242137

2 01055115 7 0,197146

4 0.039561 9 0.185237

1 0.021647 11 0.129146
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 TC 13)

SHAPE PARAMETER 6 1.25

K L I LOCATION I SCALE

10 0.011246 12 0.110135
BIAS CORR 0.177009
VAR COEFF 0.010265 0.054249
EFFICIENCY 99.88 98050

12 12 4 1 0.873285 5 0.342466
2 0.065072 9 0.246581
5 0.042481 11 0.130832
9 06019162 12 0.111597

BIAS CORR 0.174278
VAR COEFF 0.010276 0.054976
EFFICIENCY 99.76 97.20

12 12 3 1 0.095517 6 0.400112
3 0.067470 10 0.265653
7 0.036943 12 0.137191

BIAS CORR 0.168761
VAR COEFF 0.010293 0.056413
EFFICIENCY 99.62 94.72

1, 12 1 0.926663 8 O.S53176
s 0.073337 12 0.161628

BIAS CORR 0.160364
VAR COEFF 0.010342 0.061227
EFFICIENCY 99.15 87.28

12 12 1 1 1.000000 10 09692061
bIAS CORR 09127910
VAR COEFF 0,010548 0.077961
EFFICIENCY 97.21 66.54

12 11 11 1 0.871538 1 04057185
2 0.042671 2 0.064935
3 0,024327 3 0.070674
4 0.016120 * 0.075433
5 0%011611 5 0.079710
6 0.000801 6 0.083640
7 0.006906 7 0.057514
a 0.005500 6 0.091341
9 0.004433 9 0.095457
10 0.003550 10 0.099850
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LGCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES IL TO 131

SHAPE PARAMETER * 1.25

N L I LOCATION I SCALE

it 0.004523 11 0.217005

BIAS CORR 0.179908

VAR COEFF 0.010255 0.050296

EFFICIENCY 100.00 100,00

EFF(I/N) 99.99 91.66

12 11 10 1 0.871574 2 0.094365

2 0.042673 3 0.070675

3 0.024325 4 0.075450

4 0.016124 5 0.079729

5 0.011627 6 0.083666

6 0.008806 7 0.067538

7 0.006901 8 0.091371

8 0,008217 9 0.095487

10 0.005231 10 0.099882

11 0.004522 11 0.2170T4

BIAS CORR 0.179756
VAR COEFF 0.010255 0.058315

EFFICIENCY 100.00 99,97

12 11 9 1 0.671617 2 0.130444

2 0.042672 4 0.109265

3 0.024333 5 0.079738

4 0.016113 6 0.083723

5 0.011640 7 0,087556

6 0.008792 8 0.091430

7 0.01011 9 0.095522

9 0.009026 10 0.099932

it 0.005666 11 (.217177

BiAS CORR Ol.9562
VAR COEFF 0.010256 0.058343

EFFICIENCY 99.99 99.9z

12 11 8 1 0.971673 2 0.130520

z 0.042672 4 0.152198

3 0.024330 6 OI20175

4 0.016107 7 0.087563

5 0,016476 a 00091539

7 0,014022 9 0.095567

9 0.009026 10 0.100018

11 0.005686 11 0.217342
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATI.STICS
4SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 1.25

L I LOCATION I SCALE

BIAS CORR 0.179466
VAR COEFF 04010256 0.058388
EFFICIENCY 99.98 99.64

12 11 7 1 0.871807 2 0.130688
2 0,042673 4 0.152398
3 0.032793 6 0.169841
5 0.023991 8 0.129316
- 0.014023 9 0.095647
9 0%009026 10 0.100176

11 0.0056 6 11 0.217644
BIAS CORR 0.179365
VAR COEFF 0.010256 0.058472
EFFICIENCY 99.97 99.70

12 11 6 1 0%672027 3 0.172840
2 0.042687 5 O.L 6 1620
3 0.032794 7 0.176848
5 0.028467 9 0.133533
8 01017216 10 0.100296

11 0.006809 I1 0.218129

BIAS CORR 0.178646
VAR COEFF 0.010261 0.058599
EFFICIENCY 99.94 99.48

12 11 5 1 0.672428 3 0.216973
2 0.005118 6 0.204624
4 0.039561 8 0.188995
7 0.021647 10 0.137280

10 0.011246 11 0.218936
BIAS CORR 0.177009
VAR COEFF 00010265 0,058630
EFFICIENCY 99.90 99.09

12 11 4 1 0.173215 4 0.264408
2 0.065072 7 0.215185
5 0.042461 9 0.201945
9 0.019162 11 0.253832

BIAS CORR O.174Z?8
VAR COEFF 0*0102?6 0.059261
EFFICIENCY 99.80 98.37
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
4SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * l.25

h 0 L I LOCATION I SCALE

12 11 3 1 0.895587 5 0.374358

3 0.067470 9 0.269228

7 0.036943 11 0.257484

BIAS CORR 0.168761
VAR COEFF 0.010293 0.060128

EFFICIENCY 99.63 96.95

12 11 2 1 0.926663 7 0.501168

5 0.073337 11 0.32173.)

bIAS CORR 0.160364
VAR COEFF 0.010342 0.062753

EFFICIENCY 99.16 92.90

12 11 1 1 1.00000c 10 0,692061

BIAS CORR 0.127580
VAR COEFF 0.010548 0.077961

EFFICIENCY 97.22 74.78

12 10 10 1 0.871733 1 0.062083

2 0.042680 2 0.071416

3 0.024331 3 0.077667

4 0.016124 4 0.083009

5 0.011630 5 0.087509

6 0.008803 6 0.092015

7 0.006903 7 0.096028

8 0.005500 8 0.100449

9 0.004425 9 0.104538

10 0.007870 10 0.337762

BIAS CORR 0.178051
VAR COEFF 0.010251 0.064133

EFFICIENCY 100.00 83.32

EFIN/Ni 99.96 03.32

12 10 9 1 0.07L70 2 0.103783

2 0.042613 3 0.077670

3 0.024329 4 0.083030

4 0.016120 5 0.087532

5 0.0116a6 6 0.091047

6 0.00808 7 0.096058

7 0.006698 8 0.100485
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OR0ER STATISTICS
4SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER & 1.29

N m L I LOCATION I SCALE

a 0,008213 9 0.104574

10 0.009547 io 0.337180

BIAS CORk 0.17700
VAR COEFF 0.010257 0.064155

EFFICIENCY 100.00 99.96

12 10 1 0.87113 2 0.143N40

2 0.042066 4 0.1201B9

3 0.024326 5 0.007546

4 O.OI6114 6 0.092113

S 0.011618 7 0.096081

6 0.012705 a 0.100554

a 0.011172 9 0.104617

10 0.009946 10 0.338061

BIAS CORR 0.177796 0.064189
VAR COEFF 0.010258 9.919
EFFICIENCY 99.99 ;9.91

12 10 7 1 0.871892 2 0.143533

2 0.042690 4 0.167348

3 0.024322 6 0.132145

4 0.022377 7 0.096096

6 0018000 a 0.100681

8 0.011172 9 0.104675

10 0.009546 10 0.338352

BIAS CIORR 0.177700
VAR COEFF 0.010259 0.06244

EFFICIENCY 99.983

12 10 6 1 0.672073 2 0.143738

2 0104269 6  4 0.167591

3 0.032800 6 0,166677

5 0.023993 S 06142160

7 0.017206 9 0,104776

1o 0.011242 10 0.338890

BIAS CORR 011708
VAR COEFF 0*010261 0.064345

EFFICIENCY 99.96 99.67

12 to 5 1 0.672428 3 0.190150
2 0.055118 5 0.177722
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TABLE It

COEfFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FRUM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.25

L I LOCATION I SCALE

4 0.039561 7 0.196584
7 0.021647 9 0,146484

10 04011246 10 0.339610
SIAS CORR 0.177009
VAR Cf)FEFF 0.010265 0.064499

EFFICIENCY 99.92 99.43

12 10 4 1 0.973265 3 0.238745
2 0-065072 6 0,225060
5 0.042401 a 0.207657
9 0.019162 10 0.381116

BIAS CORR 0.174278
VAR COEFF 0.010276 0.064776
EFFICIENCY 99.62 99.01

12 10 3 1 0.695517 5 0.340727
3 0.067470 8 0.24726e
7 0.036943 10 0.304565

BIAS CORR 0.169761
VAR COEFF 0.010293 0.065369
EFFICIENCY 99.65 98,11

12 10 2 1 0.926663 6 0,475134
5 0.073337 10 0.461311

BIAS CORR 0.160364

VAR COEFF 0.010342 C.067101
EFFICIENCY 99.18 95.58

12 10 1 1 1.000000 10 0.692061
BIAS CORR 0.127560
VAR COEFF 0.010548 0.077961
EFFICIENCY 97.24 82.26

12 9 9 1 0.9,'2029 1 0.069849
2 0.042692 2 0.079250
3 0.024341 3 0.096364
4 0,016122 4 0091686
5 0.011635 5 0,097419
6 0.O06796 0,101773
7 0.006908 7 0.106855
S 0.00547 a 0,110919
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORD3R STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAM1R d 1.25

M L I LOCATION I SCALE

9 0.011967 9 0.476623
BIAS CORR 001757U1
VAR COIFF 04,010261. 0071270
EFFICIENCY 10000 100.00
EFFIN/N) 99.93 74.93

12 9 0 1 0.372067 2 0.115206
2 0.042692 3 06066392
3 0.024345 4 0.091913
4 0.013117 5 0.097443
9 0.011644 6 00101812
6 0.,0061 7 0.106191
7 060OL16 1 06110963
9 0.014111 9 00476603

BIAS CORR 0.113330
VAN4 COIFF 0.010261 0.0711298
EFFICIENCY 100000 99696

12 9 7 1 0,67213) 2 0*199326
2 0.042692 4 0.133262
a 0.024349 5 0.097470
4 0.016111 6 0,101892
5 04016479 7 0.106924
7 0.014016 a 0.111047
9 0.01410 9 0.471076

flIAS CORR 0.179963
VAR CopfF 0.010362 0071340
EFFICIENCY 99.99 99.90

12 9 6 1 0.37217 a 0*159445
2 0042691 4 0.135774

06612917 6 0.146475
5 00323996 1 0.106991

9 0.014111 9 00471499
BIAS CORR 0,1714b2

*VAR COWF 0.010161 0,071407
EPPICIONCY 99.91 99.31

2 0401191810 4 06166078

17



TABLE I

LIIPPICIONIS too 1111INAfluk or
COWAISN ANDO ICALt PARtAMOURS 0 A

WIINAL PoUVtAIO$6 PROM C-0OCI IIA1Ii1r.S

I*4API PARAHM t~ loll1

A~(Io 1 0. IOAII" IA

0001619111
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0 006D'I I .119

0196140
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6()~fw/MAT op19q6S-IO O

LULA1ION AND SLALB PARAMIfTI OF A
WtIOULL POPULATION PROM t-04010 SIA11ISIILS

ISAMPI! sires 11 to 11)

114APE IARAMeTIN 6 1.21

I LOCA1PIOM I

VAN cuftt 09Cl0164 000
tlPPILIINLY 190.000100

AM.6 100%

0#101 OhiDlA .0

640f1*1 4 O1~1

04146 1bA~ , 0I1oi ita
Of~ top~P .Iso 1 0, 11 11

06 19 e I I '#Wlk
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TASLI 11

COMPILItN I IUM ISIMATION Ot
MOAIONP ANDI SCALt PAANIOSf Ot A

WtUOULL PU~~tO fkUM L-01000 ATIII

iolet PAftA0111tA & Itlo

P I ILULAIO 1104~

MPILIPMIL

PIAI COiPP 04160066

I 1 IUJUUOIIo 1 0 8 Tvt
Silot (1100 66IDSI1,
vAll (littr 060116114111A

III of I I (Islip9
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TABLE II

cOEPPIeIPNIs POR I$TIMATION OP
lOCATION AND SCALE PARAMIT101 Of A

w[IULL POPULATION PROM L-ORDIR 1l11AI 1 S
I1AMP(( WI|S 11 10 11)

II4APt PAAHIMA * 25

Fa t I LOLAIION I SALI

I 7 1 O.l1)1A9 i O.l0*AO,

OO ~ l B 0, I||01

I 0.011190 7
NIAI, Loop 09169614

VAN LOt 6061617 0,011P94

0467@.1100 P 0010461%I0 I O9l0iO0 4 O0;11111

I 0.0116ii 6 0,15111!
0111611% 1 0,44T1|

SIAt lli 01161104
VAN (Iutt 00i174 010,00%

|lI 0.0iAi(l | ItO440,0114{ 9 o

VA 4i t 10 0 10,,Uii
IfI LItOA 4,l1

*A1 I,193 1 0jBi'

StAl U)0L' 0.A +i.*

VAN iii0r 9.6619 1 .vD1&
!ttlLI9hI,7 9 31111 1

I; I I lO~i04 01116

Vi 5 I~tt 0.SI'9S1+ I O.eI0lIiU 0.6*9113l u. IU111

9 0,01011 6 .Ii+

III
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TAI116II

COIFP I CI NTS FOR tEST IMAI ION (iF
LOCATION AND SCAIC PARA141TERS OF A

WIbULL POPULATION FROM L-OAOUR STATISTICS
IIAMPLE SIZES 11 TO 13)

SHAP'L PAPIAMPIR & 1.2s

LI LOCATION $(,At r

BIA& CONN 0416600
VAN LOWt 0101011) 0.107000
W~I(It4ty 100.00 1094.0

17 0 .D6 l1ve I 0.11390
I 0,011177 3 ob*o

A 0.011-391 1 00.I*A1i.

VA (OHM 0601493

EPPII#EL 991.99

* 0,19h11?

0 a UU&U q 11 fI fv

VAN ((Att usuuIoII ,I#,

tfptItWITl 9 v 9*1

I UIJ I Vi3R1*',

Illot
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TABLE I

COEFPFICIENTS FOR EITIPqAIION OF
LOCATION AND SCALE PARAMES OF A

%IEIiULL POJPULATION FROM L-ORDIR STATISTICS
ISAMPL[ SIZES 11 T0 13)

$HAP. PAPAMUTtR * 1.25

I LOCATIO0N I SCALt

S 111 O.C511 0 8o614q1t
V.A1N251 2 0.l1.130

0, 1| 4 ,1660

0.0439 p 0.114111
0#01 1. 0,016117

S 0.01.116V 6 1,10

Va, LUIPt 0.0'019? O, I t 14.,O

Itt IVINY 100.00 100,00
ttt IM/II q.1 4110

I, 1 . 0.07916 2.91040,2l ? 0,0.17019 171

I 0,0.O1 1 0. 1 170
le ItQt.Vie t 1.V41160

Y A ((tfqt O, 16141 (j16S

1/ 1 I (iU1ISY1 I rj,10t4 11'

I OUiblli I QU3I1.9
V . U l14b 1.4|11

Vet' I.Ij/t 0.0II13q! 0.io, Ie'

It I I.UJII _ Il.0!II

ID'I IFN, L ( O OOP !,.g

Il 4. 1. I £.S611 I u.i3P1

*1 lj041935 + U. I7I+/ A

.I1.I.I4 , )IUI

'A,
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TABLE 11

COUFFICIENTS fOR ESTIMATION OF
LOCATION AND SCALE PARAMSTERS OF A

WEIDULL POPUILATION FROM 1-UROIR STATISTICS

SpHAPEr $ARAMPTER

h 0 L I LUC.AIION I SCALE

VfAN cotI F 0.010110 06160709
IPPICIINtly 100,00 100.00

2 00~55V2 Qo256156
'a 006197 A 0.91910

PIA% Lokm 0,101
VAN L~ttf 06010111' 0,160S41

~Pf(C14997Y 9#*99

01014*i3 A ISOM$$S

VAN Lut14 08010145 01I4IVli

NIA% LIDN14 of 11110
VA14 (WIIp 0,001411,1191

014% LUiNN UI'~
VAN 111W ,IIS .l*1

plot LOORP 0411061
VAN covif Q0OW16A

Ii~ 11I000000U
OJAI tONP 061111080
V tF'PLI r4L 0 9 1

910



GAW/MATH/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATIUN FROM L&OROBR STAISIICS
(SAMPLE SIZES IL TO 13)

SHAPE PARAMITeR i 1.25

M L I LOCATION I SCALE

2 2 0 .114953 1 0,04210

2 O611SO47 2 4.0)921

111A$ cON 0.140211
VAR COFF 0.010419 0.00224
EFFICIINCY 100.00 |00

CFFIM/NI 91,49 66,ST

1? Z 1 10000000 2 4.2026)4

OJAI LOAN 0.117110
VAN COtF 09010946 0012101

rPPILI9Y 96.?*

BIAS (.00 .00110 0,i410
VAN LUFMt 0,01014O
ttIILIONLY 100.00 100.00

MItNIM| 9711 f7o.

I' II 1) I U.01961 i 0004616

0,041101 1 0.04011

1 0,0140*1 1 00117q9

A O.019914 A 0.0b5|47

* 0.P0]810 S 0.04S1t7

10 O.O011 70 0,19l04
* 0.00~I111.711

Q,004~1 9 g1yui
It 0001616 II 0.OSb91

Ii 00011l 11# 0.90ll

II 0,001610 1i 0,100604

OJAI (()No' 0,171417
VAN LUtp 0009011 0104.111

M P 1NLY 100.00 O00
MtMIN) MC 100.00

0.l61991 1 0 .0 1h 44

96 94 0,@104 I 0,g40lot

1 0,014061 4 0.061704
N 0,0!III0 0 .044,"t

006 0 OM61

lot
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TABDE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARANETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER 9 1.25

h L I LOCATION I SCALE

6 0,0087641 7 0.072404
7 01006894 6 0.075436
a 0001170 9 0,07658

10 0,00 530 to 0.061836
11 OOO2996 11 0.05577
1? 0.002368 12 0.090294
13 O.OL&O7 1) 01006?7

DIAS CORR 017217
VAN COIFF 0.009015 0.049)31
ftfICItNLY 100.00 99,98

I) 1| I I 00.700l 2 0.1004
0,U41Z0C 4 0,091094

1 0.024091 1 0.066140
4 0.015911 6 06940
0 0.11I1146 7 0,072164
6 O*#?O% 1 0007%%10$
7 0,00040 9 0,070%??

0,00114C 10 0001I1v
II 0,0041V4 11 0,005001
1 0,007136 It 0001012%
I 0 00010 11 0,10060

SlAb LI)N 0.,170'
VAP (Utt UO0OI1. 0804 44

MK1W11 Ay a .1uG0 Itq1
I! |1v 0 ,61006; 00. ~114

I 09U41111 0,116;)
1 0,014011 6 08100I1
it ,0Ol61 0,o7? )3'
S U101149) 1 000700?

6 000171's v 00076404
I .00011M, t0 Ollqbi

Iv 0,00711? 11 0.09116t
1 0,001144 I1 0.100114

II 0.001o06 11 0.100111
NIAI L0n~ 0,17101
VAN LUPr 0,'4016 00,u44111
IS II t It' 1Y 4,99944

ic llo M

ti4
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TABLE 16

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 131

SHAPE PARAMETER 4 1.29

m L I LOCATION I SCALE

2 0,042200 4 0.126345
3 0,024067 6 0,140196
4 0,015904 6 0.107731
S 0.016264 9 0,071463
7 0.0139 7 to 0.005708
9 0.009119 11 065675

11 0.06117 12 O.O90457
13 0,002129 13 0,10079-

BIAS CORR 0,171761
VAR COF 0,009016 0.049415
EFPFICIENCY 99.98 99.61

11 1) 1 0,70126 0.1474)
0.04wis 5 001)641

3 0,024025 7 0,147000
4 0.02206) 9 0.111226
6 0.01100 10 0.10IZ9
* 0011219 11 0.06690

10 0.007%09 12 0,090151
12 0.004017 13 0,OOf91

111A% LOkR 017014
VAN LutuI 01009011 0004941
ttI$9IIN9V 9,1.47

9 0 I 0.1414 14S 0.04pr11 0 .1693% b2 'OOll|I £ , 6
1 00031114 S ciSA1r0
$ 0.0I'ITT 10 n.11411i
7 0101?Ocy 11 0),0es#49

10 0,00440? | 0,0907i
ii 0,00601 to 01101117

RIAS LOR 0.1709O0
VAW 000IO OA4 0,04viii

I) 3 6 1 0.6T0019 A 0,2179)3

2 0041161 0 .177I20
O6,9111 q 0,1614)6

I 0.01611c 11 0.117198

11 Qvd009490 Is 0.10191

.I
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TABLE I I

COEFFICIENTS FOk ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-OROER STATISTICS
4SAMPLE SIZES 1 TO 131

SHAPE PARAMETER & 1.25

L I LOCATION I SCALE

1BIA" CORR 0.16d193
VA& COEFF 0.009022 O.u4978?
EFFICIENCY 99.2 99.07

13 1) 5 1 0.371013 5 0.20991
2 0.05441.6 a 0. 1 54?
4 0.03904 10 0.173265
7 0.024606 12 0.120262

11 0.010916 10 0.IO1280
PIAS CORR 0,168214
VAR COF 0.009026 0.000157
EFFICINCY 99.60 q8|3)

1) 1) 4 1 0,671926 4 0.1O0112
2 0.06414 10 0.210814
S O.045tyF 12 0.1219

to 0.018073 1) 0.10)719
IAt CnR 0.16596

VAR CUMi 0,0u31 0,05065
pPPICItNv 99,77 969,

1 I 1 0.*Y370 7 0.40211
0 O.101041 11 0.241217

51 0A% 41 1) 09161119

VAA Uilpf 0900901 0.002226
I*Ijc1(N6, 99.40 9400.

1 1) d I 0..a419? V 0. 4|S)

S 0.071O 1 0,619260
lIa COOK 0.1%7A4
VAR LUtt 0000409$0.014007
fPiilfNLV (#Y.l 16.12

11 II I I 1.000000 It 0,166613
AI COAk 0.1111.47
VAR COWrt 0.010 08022V
LPtl ItNLY 97.14 bo.??

1? (.6 0, 09 1 OOli?
1 01041206 1 010519'
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIDULL POPULATION FROM L-OROER STATISTICS
ESAMPLE SiZES la TO IS)

SHAPE PARANITef a 1.25

L I LOCATION I SCALE

1 0.024046 3 0.013666
4 0.015915 4 0.67920
5 0.011924 5 0.0?1606
6 OO0751 6 009124
7 0.006902 7 0.071349
a 000S2 0,01668
9 0004519 9 000493)4

10 0,000sS1 10 09012542
11 0,002*94 it 0.092)07
12 0,000676 12 0.20022)

DIAS ORA O,171T0)
VAR COIPP 01009014 0,05)40W
EPPICIINCY 100,00 10000
APFIM/NI 99.99 92,11

1)1? 11 1 O.670006 2 0.085)06
2 P0042212 3 0.063665
1 0.0,4019 4 0.0671?9
4 0601$947 9 0OO716t6
I 00011 1 6 0.075145
6 0.000174 7 0.070162

0,006194 0 O.011Q1
I OOO0169 9 0.064956

10 0.00524 10 0.06856
It 0.002*92 11 OO*aZ410It 0.001874 .O+?

6lk+ £Oft b~+|O

VAN CUtW 0.009016 0.O iv,.
rPICItNtY 100600

11 I? ~I I 0,011t ? 0.117T3
a 0042130 4 0.091661
3 0.04060 9 0.071610
4 0,01991% 4 00,520)

0.011041 7 O.076$4Z
6 0.000710 8 0.011766
7 0.010040 y 0.014951

v 0.009110 to 0.001161
11 0.004399 it 0.092417
12 049030T7 12 04100146

ftlA$ CORR 0.010996

1o
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
|SAMPLF SIZES 11 TO 13)

SHAPE PARAMETER m 1.25

N L I LOCATION I SCALE

VAR CUEFF 0,0090k6 0.053463

EFFICIENCV 99,99 99o94

13 12 9 1 0.870155 2 0.117579
2 0.0422a0 4 0,136730
3 0.024010 6 0.108449
4 0.015963 7 0.078296
5 0,011494 0 0.01902
6 0.012560 9 0.084914
a 0.011214 10 0.0i1712

10 0.007506 11 0*092468
12 0*004857 12 0.200460

BIAS CORA 0.170842
VAR COEFF 0,009017 0,093493

EPPICItNCY 99.99 99.8

13 12 8 1 0.870216 2 0,117661
2 0,042225 4 0.136158
3 0.024025 6 0.151044
4 0.022063 0 0.116658
6 0.017060 9 0.084698

* D,011215 1o 0.001850
10 0.007509 11 0,092528
12 0.004057 12 0,200652

BIAS CORA 0,170766
VAR COEFF 00009016 0.095430
IFFICIEW.Y 99.98 99.79

1) 12 7 1 0.170364 3 0.155736

2 0.042211 5 0.144768

3 0032316 7 0,159200

5 0,023772 9 0.120395
7 0017037 10 0.06650

10 0,009402 11 0,092777
12 0.004658 12 0200916

bIAS CORR 0.170500
VAR COEFF 0.009019 0.051621
EFFICIENCY 99096 99,64

13 12 6 1 0.870629 3 0.194297
2 0.042251 6 0.183404
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TABLE Ii

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMBTER 0 1.25

V L I LOCATIOI I SCALE

3 0,032334 a 0.166976
5 0.02111 10 0,123975
a 0,017206 11 0,092651

11 0.009490 12 0.201431
BIAS CORR 0.168793
VAR COEFF 0.009022 0.053752
EFFICIENCY 99.93 99.40

1? 12 5 1 0.871013 4 0.236227
2 0.04416 7 0.191925
4 0.039048 9 0,175917
7 0.024606 11 0.127157
it 0010916 12 0,202203

BIAS CORR 0,160214
VAR COEFF 0,009026 0,053973
EFFICIENCY 99.69 96.99

13 12 4 1 0.671926 5 0,271602
2 0,064124 8 0.201134
5 0.045i72 10 0.16714

10 0,010?8 12 0,234639
BIAS CORR 0.165698
VAR COEFF 0.009035 0.054412
EFFICIENCY 99.76 9020

17 12 1 1 0,93070 6 0.360096
3 0,072041 10 0.250307
S 0.03408 12 0.230189

BIAS CORR 0.161130
VAR COEPF 0,109051 0.055249
EFFICIENCY 99.61 96.71

13 12 2 1 09924397 0 0,494232
5 0.075603 12 0.298503

BIAS CORR 0,150758
VAR COEFF 0.009095 0.057831
EFFICIENCY 99,13 92.39

13 12 1 1 1.000000 11 0.666130
BIAS CORR 0.119667
VAR CDEFF 0,009260 0,0T2293
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TABLE 1I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETER$ OF A

WEIBULL POPULATION FROM L-ORDER SfATISTICS
4SAMPLE SIZES 11 TO 131

SHAPE PARAMETER a 1.25

N 1 L I LOCATION I SCALE

EFFICIENCY 97.15 73.91

13 it 11 1 0.870220 1 0,054314
2 0.042215 2 0.063858
3 06024051 3 0.069498
4 0,015935 4 0.01"J916
5 0.011529 5 0.O78301
6 0.008727 6 0.081645
7 0.006907 7 0,0S5S94

8 0.005517 8 0.0t8817
9 0.004517 9 0,092696

10 0,003670 10 0,096148
11 0.006705 11 1.309723

BIAS CORR 0.169622
VAR COEFF 0600 9 017 0.056e3
EFFICIENCY 100.00 100.00
EFFIM/N) 99,97 84.61

13 11 10 1 0.87024e 2 0.093023
2 0.042215 3 0,069497
3 0,024056 4 0e073930
4 0.015927 5 0,078314
5 0.01539 6 0.00G670

0.008718 7 0.085610
7 0.006914 4 0.088645
8 04005510 9 0.092718
9 0.006177 t0 0.096175

11 0.008096 11 0.309607
BIAS CORR 0,L69495
VAR COEFF 000,9ole 0,058309
EFFICIENCY 100.00 99.97

13 11 9 1 0.670230 2 0.126202

2 0.042212 4 0.107501

3 0.0'4069 5 0.078310
4 O01.3915 6 0,081735
5 0.011552 7 0.085591
6 0.008706 a 0,088929
7 0.010041 9 0,092715
9 09009133 to 0*096231
1 0.008095 11 0.309924
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER i 1.5

N m L I LOCATION I SCALE

BIAS CORR 0.169411
VAR COEFF 0009018 0.058332
EFFICIENCY 99.99 99.93

13 11 8 1 0.870330 2 0.128258
2 0.042210 4 0.149117
3 0.024072 6 0.114099
4 0.015906 7 0008545
5 OOl626T S 0.009082
7 0013986 9 0,092679
9 0*009114 10 0.096343

it 0.008095 11 0.310092
BIAS CORR 0,169340
VAR COEFF 0.009019 0.058367
EFFICIENCY 99.99 99.87

13 11 7 1 0.870440 2 0.128371
2 0.042213 4 0.149270
3 0.024034 6 0.165525
4 0.022064 a 0.127067
6 0.017979 9 0.092670
a 0.01364 10 0.096503

11 ,.0C9486 11 0.310385
BIAS CORR 0.169022
VAR COEFF 0.009020 0.056127
EFFICIENCY 99,9? 99,77

13 11 6 1 06670629 3 0.169869
2 0,042231 5 0.:T59L
3 0.032834 7 0.171552
S 04028110 9 0,131298
8 0.017206 10 0.096)27

11 0.009490 11 0.310968
BIAS CORR 0.166793
VAR COEFF 0.009022 0.058519
EFFICIENCY 99.95 99.61

11 11 5 1 0.871013 3 0.U,2037
2 06054416 6 0.200095
4 0019046 8 0,162055
7 0.024606 10 0.134889
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TABLE II

COEFFICIENTS FOR ESTXlATION OF
LOCATION AND SCALE PARAMTERS OF A

WEIBULL POPUt.ATION FROM L-OROBR STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1.25

h M L I LOCATION I SCALE

11 0.010916 11 0.311661

BfAS CORR 0.168214
VAR COEFF 0.009026 C.058675
EFFICIENCY 99.91 99.35

13 11 4 1 0,71926 4 0.257774
2 0o064124 7 0.209387
5 0,045672 9 0,191720
10 0.018076 11 0.349857

SIAS CORR 0.165698
VAR COEFF 0.009035 0,058936
EFFICIENCY 99.80 98.91

13 it 3 1 0.893870 5 0.360713
3 0.072041 9 09260489
8 0.034068 11 0.353519

BIAS CORR 0.161130
VAR COEFF 0.009051 0.059565
EFFICIENCY 99.63 97.86

;3 11 2 1 0.924397 7 0,471154
5 0.075603 11 0.424943

BIAS CORR 0o150758
VAR COEFF 00009095 0061261
EffCIENCY 99.15 95.15

13 11 1 1 1.000000 11 0.666138
BIAS CORR 0.119667
VAR COEFF 0.009280 0.072293
EFFICIENCY 97.17 60.63

13 10 10 1 0.670459 1 0.061907
2 0.042227 2 0.070301
3 0.024051 3 0.076132
4 0.015969 4 0.081802
5 0.011516 5 0.005312
6 0.008741 6 0.090423
7 0.006895 7 0,093461
8 0.005524 a 0,098033
9 0.004504 9 0.101251

10 0.010123 10 C9.33680
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TABLE I I

CUIFFICiENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMeTERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13|

SHAPE PARAMETER i 1.25

N m LOCATION I SCALE

BIAS CORR 0.167696
VAR COEFF 0.009020 0.064130
EFFICIENCY 100.00 100.00
EFFIM/N) 99.94 76.91

13 10 9 1 0.870466 2 0.102366
2 0.042232 3 0.076132
3 0,024e-44 4 0.011820
4 0.015961 5 0.005328
5 0 011503 6 0.090452
6 0.006753 7 0.093460
7 0006685 a 0.098067
8 0*008166 9 0.101278
10 0.011970 10 0.433810

BIAS CORR 0.167600
VAR COEFF 0.009020 0.064149
EFFICIENCY 100.00 99.97

13 10 1 01870522 2 0.140909
2 0,042237 4 0.118600
3 0.024036 5 0.085327
4 0.015972 6 0.090528
5 0.011491 7 0.093463
6 0.012562 8 0.09816?
a 0.011206 9 0.101279

10 0.011970 10 0.434010
BIAS CORR 0.16T54
VAR COEFF 0.009021 0.064177
EFFICIENCY 99.99 99.93

13 10 7 1 00670994 2 0.140978
2 06042142 4 0.16395'
3 0.024031 6 0. 130156
4 0.022071 7 0.093418
6 00170061 6 0,098335
8 0401110 9 0.101244

10 04011970 10 0.434332
BIAS CORR 0.167450
VAR COEFF 0.009021 0.064219
EFFICIENCY 99.96 99.86
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TABLE I I

COeFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIGULL POPULATION FROM L-ORDIR STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMITER a 1.25

K m L I LOCATION I SCALE

13 10 6 1 0.870752 2 CZ41115
2 0.042229 4 u 164136
3 OO32347 6 0..)41965
5 0.023776 8 G,..k-la29
7 0.017032 9 0.01243
10 0.013864 10 0.434855

BIAS CORR 0,167182
VAR COEFF 0.009023 0.064291
EFFICIENCY 99.97 99075

13 10 5 1 0.871079 3 0.196899
2 0.054419 5 0.173520
4 0.039059 7 0.190760
7 0.021510 9 0.143915

10 0.013672 10 0.435375
BiAS CORR 0.166951
VAR COEFF 0.009026 0.064406
EFFICIENCY 99.93 99.57

13 10 4 1 0.871926 3 0*233130
2 0.064124 b 0.220103
5 0.045872 8 0.199988

10 0.018078 10 0.478338
BIAS CORR 0.165698
VAR COEFF 0.009035 0.064590
EFFICIENCY 99.83 99.29

13 10 3 1 0,893870 5 0*332668
3 0.072041 a 0.239855
8 0.034068 10 0,481767

BIAS CORR 0.161130
VAR COEFF 0.009051 0.065061
EFFICIENCY 99.66 98.57

13 10 2 1 0.924397 6 0.454923
5 0.075603 10 0,562047

BIAS CORR 0.150758
VAR COEFF 0.009095 0.066256
EFFICIENCY 99.18 96.79

13 10 1 1 1.000000 10 0.795213
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TALE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES Ll TO 131

SHAPE PARAMETER d 1.25

h L I LOCATIGN I SCALE

BIAS CORR 0.119667
VAR COEFF 06009260  0.073755
EFFICIENCY 97.20 86.95

13 9 9 1 O.O67097 1 0.064797
2 0.042257 2 0.071611
3 0.0244T3 3 0.065208
4 0015928 4 0.069596
S O011547 5 0.096079
6 0.006715 6 0.099074
7 0.006914 7 0.104674
8 0.005S03 a 0.107618
9 0.014295 9 0.57459

BIAS CORR 0*165420
VAR COEFF 0.009023 0.071268
EFFICtIENCY 100.00 100.00
EFF(M/N) 99.90 69.20

31 0.870629 2 0.113449

2 0.042234 3 0.085212
3 0.024062 4 0.089618
4 0.015915 5 0.096100
5 0.011560 6 o0099tg
6 0.008703 7 0.104699
7 0.010038 a 0.1.17858
9 0.016637 9 0.577647

BIAS CORR 0.165338
VAR COEFF 0600904Z 0.071292
EFFICIENCY 100.00 99.T97

1 9 9 1 0.670579 2 0.156597
2 040422W 4 0.130791
3 0024090 5 0.096104
4 0.015906 6 0.099199
5 0.016273 7 0.104668
7 0.013982 8 0.107971
9 0.016638 9 0.577894

BIAS CORR 0.165267
VAR COEFF 0.009024 0.071326
EFFICIENCY 9.99 99.92
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULt POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER • 1.25

N L I LOCATION I SCALE

13 9 6 1 0.871002 2 O.15668
2 0.042293 4 0.141889
3 0.032356 6 0.143844
5 0.0237S 7 0.104645
7 0*013982 8 0,106173
9 0.016641 9 0,578254

SIAS CORR 0.165198
VAR COEFF 0.009026 0.071380
EFFICIENCY 99.98 99.84

13 9 5 1 0.871264 2 0.156862
2 0.054416 4 0.132117
4 0.033672 6 0.201905
6 0.021465 8 0.154674
9 0.019163 9 O,578896

BIAS CORR 0.164941
VAR COEFF 0.00902 0.071470
EFFICIENCY 99.95 99.72

13 9 4 1 0.871936 3 0.207497
2 0.064120 5 0.192797
5 0.042007 7 0.211606
9 0.021937 9 0,626451

BIAS CORR 0.164308
VAR COErF 0.009035 0,071602
EFFICIENCY 99.87 99.53

13 9 3 1 0.893870 4 0.313083
3 0.072041 7 0.254753
8 0.034088 9 0.629175

BIAS CORR 0.161130
VAR COEFF 0.009051 0.071922
EFFICIENCY 99.70 99.09

13 9 2 1 0.924397 5 0,440138
5 0.075603 9 0.718,86

BIAS CORR 0.150758
VAR COEFF 0.009095 0.072855
EFFICIENCY 99.22 97.82

13 9 1. 1 1.000000 9 0*937702
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TALE It

COEFFICIFNTS FOR ESTIMATION OF

3CATI0N ANO SCALE PARAMETERS 
OF A

WE 6L POVULATIGN FROM L-ORDER STATISICS

(SAMPLE SIZES 11 10 13)

SHAPE PkRAMETER * 1.25

m L I LOCATION SCALE

BIAS CORR 0,119667

VAR COEFF 0.009260 0.071216

EFFICIENCY 97.24 91.12

13 8 8 1 0.671262 1 0.077226

2 0.042268 2 0.087916

3 0.0240S8 3 0.094612

4 0015T 4 0A102345

5 0.011509 5 0.106100

6 0.008749 6 0.112795

7 0,00b$43 7 0.16209

a 06OO9301 a 0,T48485

BIAS CORR 0,162759

VAR COEFF 0.009028 00.00194

EFFICIENCY 100.00 100.00

EFF(M/N) 99.5 61.50

13 8 71 0.612M 2 0.127924

2 0.042273 3 0.094620

3 0.024050 4 0.102374

4 0.015901 5 0.106128

5 0.011491 6 0.12640

6 0.012551 7 0.116241

B 0.022342 8 0.748765

BIAS CORR O.Z1626?9

VAR COEFF 0.009029 0090224

EFFICIENCY 10,O0 .096

3 8 6 1 0.871370 2 0.175845

2 0.042279 4 0.148101

3 0.024045 5 0.106137

4 0.022 43 6 0.112946

6 0*0.7879 7 0.116232

3 0.022344 6 0.749194

BIAS CORR 0,162606

VAR COEFF 0,OO90zq 0.060267

EFFICIENCY 99.99 99.91

S.t710599

2 0.042277 4 0.204549

3 0.0323s9 6 0.162264
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TABLE It

COIPFICIeN1S FOR ES1IMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIDULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 1))

SHAPt PARAMLTfH 0 1925

le L' I LOCATION I SCALE

5 0.026114 7 0.116194
a 01025692 6 0.7*9359

BIAS COMA 0.162175
VAR tOEFF O.00t u3i 0.090)12
EFFICIENLY 49.17 99.6)

I) 8 41 0*3720*0 2 0.176176
2 00054469 4 0.2048)0
4 0.041971 6 0.226764

%. 01029sil 1 0.602289
BIAS cOHN 02161918
VAR Colff 0.009016 00060443
fEpIcltNcy 99.91 99.69

13 6 3 1 0.393870 1 0.290450
1 00072041 6 00.1911
* 000)4088 6 00104510

BIAS COOK 0.011130
VAR COtfV 0.00901 000006??
EPFICItN(Y 9v.75 99.40

11 S 21 0.92419? 5 00414987
5 0.075601 6 0.359615

BIAS CORA 0.1,0713l
VAN Cuft 09009093 1*10
EPPI(ItNLY 99.,279.1

13 9 1 1 1.00cc 3c 1010252)
DIAS COOK 0.119667
VAR COtf't 0.009230 0.0851)0
tpP I (I Il~y 91.29 9).98

11 7 7 1 0071901 1 0,081105
1 09041221 2 0.099712
3 0.014100 1 09109709

4 0.01~96 0911l4991
5 0,0ilsoC 5 0.111736
it 0.006117 4 0.127U)6
? 0.001assl 7 0.'e5909

BIAS Como 0.199641
VAX C(JtPP 0.000150.0167
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TABLE 11
COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POGULATION FROM L-OROER STATISTICS

ISAMPLE SIZES 11 TO 131

SHAPE PARAMETER A 1.25

K M L I LOCATION I SCALE

EFFICIENCY 100.00 100.00
EFFIM/N) 99.76 53.60

13 7 1 0.671957 2 0.145468
2 0.042279 3 0.109223
3 0.024107 4 0.115031
4 0.015937 5 0.122775
S 0.016260 6 0.127094
7 0.029461 7 0.958306

BIAS CORR 0.159570
VAR COEFF 0.009035 0.091716
EFFICIENCY 99.99 99,96

11 7 5 1 0.672011 2 0.200801
2 0.04228C 4 0.167828
3 0.032365 5 0.122796
5 0.0237T9 6 0.127225
7 0.029465 7 0.958852

BIAS CORR 0.159491
VAR COEFF 0.009037 0.091773
EFFICIENCY 99.98 99.90

i 7 4 1 0.872410 2 0.200958
2 0,054492 4 0.233164
4 0.039061 6 0.184307
7 0.034016 7 0.959674

BIAS CORR 0.159257
VAR COEFF 0.009040 0.091860
EFFICIENCY 99.94 99.80

13 7 3 1 0.893964 3 0.265843
3 0.066539 5 0.246579
7 0.039497 7 1.019275

BIAS CORR 0.158801
VAR COEFF 0.009092 0.092026
EFFICIENCY 99.82 99.62

1' 7 1 0.924397 4 0.402449
5 0.075603 7 1.078934

BIAS CORR 0.15078
VAN COEFF 0.009095 0.092549
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TABLE I I

COeFFICIENTS FOR EST1MATION OF

LOCATION AND SCALE PARAMETERS OF A

bEIBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES It TO 13)

SHAPE PARAMETUR a 1.25

M L I LOCATION I SCALE

EFFICIENCY 99.34 99.06

13 7 L 1.000000 7 1.301242

BIAS CORR 0.119667 0.095503
VAR COEFF 0.009240 950
EFFICIENCY 97.36

6 6 1 0.872798 1 0.102654

2 0.042331 2 0.116644

3 0.024091 3 0.125982

4 0.015976 4 0.135212

5 0.011517 3 0.141258

6 0.033288 6 1.223698

IAS CORR 0.155990 0.106998

VAR CGEFF 0.009044 0.00

EFFICIENCY 100.00 100.00

EFF(M/N) 99.67 46.09

13 6 5 1 0.872810 2 0.169847

2 0.042336 3 0.126007

3 0.024086 4 0. 135268

4 0.022068 5 0.141312

6 0.038621 6 1.224294

BIAS CORR 0.155916 0.107051

VAR COEFF 0.009045 990.95
EFFICIENCY 99,99

13 6 4 1 0.873129 2 0.233705

2 0.054532 4 0.196197

4 0.033712 5 0.141349

6 0.038628 6 1.225167

BIAS CORR 0.155828 0.107127

VAR COEFF 0.009048 990.0
EFFICIENCY 99.96

13 6 3 1 0.994471 2 0.233918

3 0.060433 4 0.271443

6 0.045096 6 1.291965

BIAS CORR 0.155604
VAR COFF 0.009057 99.77
EFFICIENCY 99.86
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COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POVULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES It T0 13)

SHAPE PARAMETER & 1.25

N M L I LOCATION I SCALE

1 6 2 1 0.924397 3 0.385787
5 0.07503 6 1.358376

BIAS CORR 06150758
VAR COEFF 0.009095 0.107652
EFFICIENCY 99.45 9939

13 6 1 1 1.000000 6 1.551511
BIAS CORR 0.119667
VAR COEFF 04009200 0.109831
EFFICIENCY 97.46 97.42

1i 5 1 0.874070 1 0.122967
2 0.042371 2 0,139057
3 0.024131 3 0.151465
4 O019996 4 0.160453
5 0.043472 5 1.577206

BIAS CORR 0.151666
VAR COEFF 0.009058 0.128467
EFFICIENCY 100.00 100.00
EFF(M/N) 99.53 38.39

1? 5 4 1 0.874195 2 0.202807
2 0.042371 3 0.151511
3 0.032423 4 0.160535

5 0.051011 5 1.57108
BIAS CORR 0.151566
VAR COEFF 0.009059 0.128543
EFFICIENCY 99.99 99.94

13 5 3 1 0.874624 2 0.279629
2 0.064208 4 0.233028
5 0.060818 5 1.579386

BIAS CORR 0.151320
VAR COEFF 0.009066 0.128652
EFFICIENCY 99.91 99.86

13 5 2 1 0.924307 3 0.369860
5 00-15663 5 1.658775

BIAS CORR 0.130758
VAR COEFF 0.009095 0.128932
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TABLE I!

COEFFICIENTS FOR ESIIMATION OF
LOCATION ANEI SCALE PARAMETERS OF A

WCIBUML POPULATION FROM L-ORDGR STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.25

I LOCATION I SCALE

EFFICIENCY 99.59 99.64

13 5 1 1 1.000000 5 1.883565
BIAS CORR 0o119667
VAR COEFF 0.009280 0.130521
EFFICIENCY 97.60 98.43

13 4 4 1 0.875943 1 0.152897
2 0.042448 2 0.17329?
3 0.024141 3 0.187564
4 0.057468 4 2.079149

B(AS CORR 0.146453
VAR COEFF 0.009077 0.160708
EFFICIENCY 100.00 100.00
EFF(M/N) 99.31 30.69

4 3 1 0.876203 2 0.252598
2 0.054671 3 0. 187646
4 0.069125 4 2.080615

BIAS CORR 0.146363
VAR COEFF 0.009080 0.160825
EFFICIENCY 99.97 99.93

13 4 2 1 0.913307 2 0.347810
4 0.086693 4 2.173332

BIAS CORR 0.146094
VAR COIFF 00009099 0.160993
EFFICIENCY 99.76 99.82

13 4 1 1 1.000000 4 2.355666
BIAS CORR 0.0196662
VAR COEFF 0009280 0162133
EFFICIENCY 97.82 99.12

13 3 3 1 0667889 1  1 0.202432
2 0.042539 2 0.Z28786
3 0.078569 3 2.866269

BIAS CORR 0.139993
VAR COEFF 0.009108 0*214537
EFFICIENCY 100.00 100.00
EFFIMfNt 98.96 22.99
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBIJLL POPULATION FROM L-ORDER STATISTICS
iSAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.25

N m L I LOCATION4 I SOALE

12 3 2 1 0.900278 2 0.333855
3 0.099722 3 2.868879

BIAS CORR 0.139911
VAR COEFF 00009117 0.214742
EFFICIENCY 99.91 99.90

13 3 1 1 1.000000 3 3,099134
BIAS CORR 0.119667
VAR COEFF 0.009260 0.215439
EFFICIENCY 98.15 99.58

13 2 2 1 0.0884038 1 o.299313
2 06115962 2 4.332S95

BIAS CORR 0.131596
VAR COEFF 0.009162 0.322494
EFFICIENCY 100.00 100.00
EFFIM/N) 96.39 15.29

13 2 1 1 1.000000 2 4.493545
BIAS CORR 0.119667
VAR COEFF 0.009290 0.322943
EFFICIENCY 98.73 99.86

13 1 1 1 1.000000 1 8.356531
BIAS CORR 0.1I9667
VAR COEFF 0.009260 0.6468028
EFF I CIEKi 100.00 100.00
EFF(M/N) 97.14 7.61
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TABLE ii

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBUht POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.50

N M L I LOCATION I SCALE

11 11 11 1 0.131105 1 0.041762
2 0*074371 2 0.052621
3 0.047131 3 0.061101
4 0o034113 4 0.068513
5 04026554 5 0.015423
6 0.021523 6 0.082174
7 0,017963 7 0.089062
8 0.015181 8 0.096427
9 0.012907 9 0.204827
10 0.010841 10 0.115545
1! 0.008312 11 0.139465

BIAS CORK 0.315770
VAR COEFF 0.013845 0,040642
EFFICIENCY 100.00 100400
EFFIM/N) 100.00 100.00

11 11 10 1 0,731286 2 0.075876
2 0.074382 3 0.061092
3 0.047153 4 0,068525
4 0.034100 5 O.O75439
5 0.026572 6 0.082203
6 0.021514 7 0.089088
7 0.026945 8 0.096462
9 0.018899 9 0.104863
10 0.010838 10 0,115586
11 0.008312 11 0.139515

BIAS CORR 0.315314
VAR COEFF 0.013849 0.040657
EFFICIENCY 99.98 99.96

11 11 9 1 0.731491 2 0.105553
2 0.074392 4 0.098797
3 0.047175 5 0,075451
4 0.034091 6 0.032268
5 0.038260 7 0.089102
7 0.036538 8 0.096537
9 0.018902 9 0.104912
10 0.010a37 10 0.115654
11 0.008314 11 0.139596

BIAS CORR 0.315036
VAR COEFF 0.013653 0040681
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 1.50

L I LOCATIOI I SCALE

EFFICIENCY 99.95 99.91

11 11 1 0.731752 2 0.105624
2 0.074444 4 0.138546
3 0.047030 6 0.117285
4 0048109 7 0.069139
6 0.043913 8 0.096662
8 0.031037 9 0.104988

10 0.015284 10 0.115774
11 0.008311 11 0.139734

BIAS CORR 06314486
VAR COEFF 0.013698 0.040722
EFFICIENCY 99.91 99.81

11 L 7 1 0.732197 3 0.148486
2 04074446 5 0.15320D
3 0.064535 7 0.126170
5 0.054595 8 0.096684
7 0.036549 9 0.105248
9 0.026789 10 0.115959

11 0.010899 11 0.139992
BIAS CORR 0.313413
VAR COEFF 0.013866 0.040797
EFFICIENCY 99.g85 99.62

11 11 6 1 0.733120 3 0.148960
2 0.097465 5 0.153683
4 0.071514 7 0.183912
6 0.054138 9 0.143874
9 0.032835 10 0.1163t?

11 0.010907 11 0.140453
BIAS CORR 0.312379
VAR COEFF 0.0138684 0.040936
EFFICIENCY 99.72 99.28

11 11 5 1 0.734239 4 0.239248
2 0.097611 7 0.218239
4 0.084500 9 0.144631
7 0.056641 10 0.116983
10 0.027009 11 0.141249

BIAS CORR 0.307143
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TABLE i

COBFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROOR STATISTICS
ISAMPLE SUES 11 TO 13)

SHAPE PARAMETER & 1.50

L I LOCATION SCALE

VAR COEFF 0.013906 0.041170
EFFICIENCY 99.57 98.72

11 11 4 1 0.770463 5 0.294286
3 0.118962 6 0.239774
6 0.068569 10 0.155200
9 0*041966 11 0.142812

BIAS CORR 0.301821
VAR COEFF 0.013957 0.041641
EFFICIENCY 99.20 97.60

11 11 3 1 0.775428 6 0.356503
3 0.133616 9 0.212231
7 0.090666 11 0.175392

BIAS CORR 0.285112
VAR COEFF 0.014048 0.042729
EFFICIENCY 96.56 95.12

11 11 2 1 0.834498 a 0.511991
5 0.165502 11 0.211846

BIAS CORR 0.263548
VAR COEFF 0.014286 0.046019
EFFICIENCY 96.92 88.32

11 11 1 1 1.00000C 9 0.767480
BIAS CORR 0.182517
VAR COEFF 0.015357 0.0568se
EFFICIENCY 90.16 69.02

11 10 10 1 0.731799 1 0.045925
2 L.07444C 2 0.057867
3 0A.7173 3 0.067164
4 0.0'N144 4 0.075346
5 0.02Cv72 5 0.082851
6 0.021 49 6 0.090320
7 0b017961 7 0.097764
8 0.015118 8 0.105777
9 0.012886 9 0.114720
10 0.018301 1e 0.264494

BIAS CORR 0.310658
VAR COEFF 0.013859 0.044712
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TABLE ii

COEFFICIENTS FOR ESfIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATLSIICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1.50

L I LOCATION I SCALE

Ei.FICIENCY 100.00 100.00
EFFIN/N) 99.91 90.90

11 10 9 1 0.731979 2 0.083442
2 0.074451 3 0.067157
3 0.047195 4 0.075362
4 0.034131 5 0.02871
5 0.026590 6 0.090115
6 0.021529 7 0.097796
7 0.026949 a 0.109819
9 0.016678 9 0.114764

10 0.018297 10 0.264598
BIAS CORR 0.310112
VAR COEFF 0.013662 0.044730
EFFICIENCY 99.98 99.96

11 10 8 1 0.732115 2 0.116073
2 0.074461 4 0.108646
3 0.047216 5 0.082889
4 0.034122 6 0.090432
5 0.038267 7 0.097817
7 0.036549 8 0.105908
9 0 018O1 9 0.114925
10 0.018298 10 0.264768

BIAS CORR 0.309904
VAR COEFF 0.013666 0.044759
EFFICIENCY 99.9S 99.90

11 10 7 1 0.732446 2 0.116162
2 0.074513 4 0.152328
3 0.047171 6 0.128913
4 0.048149 7 0.097867
6 0.043961 a 0.106055
6 0.031024 9 0.114919

10 0.022736 10 0.265062
BIAS CORR 0.309357
VAR COEFF 0.013871 0.044808
EFFICIENCY 99.91 99.79

11 10 6 1 0.733177 3 0.163323
2 0.074543 5 0.168423
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER & 1.50

M L I LOCATION I SCALE

3 0.06461) 7 0.138601
5 0.054629 8 0.106098
7 0.046063 9 0.115225

10 0.026977 10 0.265568
BIAS CORR 0.307644
VAR COEFF 0.01360W 0.044899
EFFICIENCY 99.81 99.58

11 10 1 0.734239 3 0.163897
2 0.097611 5 C.169005
4 0.084500 7 0.202032
7 0.056641 9 0.157662

10 0.027009 10 0.266503
BIAS CORR 0.307143
VAR COEFF 0.013906 0.045067
EFFICIENCY 99.66 99.21

11 10 4 1 0.770483 4 0.263331
3 0,118982 7 0.239908
6 0.068569 9 0.158581
9 0.041966 10 0.268171

BIAS CORR 0.101821
VAR COEFF 0.013957 0.045351
EFFICIENCY 99.29 18.59

11 10 3 1 0.775428 5 0.324169
3 0.133686 8 0.263550
7 0.(M0886 10 0.311938

BIAS CORR 0.285112
VAR COEFF 0.014048 0.045919
EFFICIENCY 98.65 97.37

11 10 2 1 0.834498 6 0.485283
5 0.165502 10 0.388444

BIAS CORR 0.263540
VAR COEFF 0,014206 0.047822
EFFICIENCY 97.01 93.50

11 10 1 1 1.000000 9 0.767480
BIAS CORR 0.182517
VAR COEFF 0.015357 0.0se8e
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL PnPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 1.50

L I LOCATION I SCALE

EFFICIENCY 90.24 75.93

11 9 9 1 0.732933 1 0.051012
2 0.074550 2 0.064225
3 0.047247 3 0.074667
4 06034177 4 0.083441
5 0.026616 5 009ZI35
6 0.021545 6 0.091959
7 0017978 7 0.108371
8 0.015161 8 O.L16909
9 0.029794 9 0.398394

BIAS CORR 0.304167
VAR COEFF 0.013880 0.049700
EFFICIENCY 100.00 100.00
EFFCM/N) 99.75 81.78

9i 9 1 0,733113 2 0,092637
2 0.074561 3 0,074662
3 0.047269 4 0.083462
4 0.034164 5 0*09 2L1
5 0.026634 6 0.100003
6 0.021536 7 0.108411
7 0.026948 8 0.116961
9 0.035776 9 0.390560

BIAS CORR 0.303714
VAR COEFF 0.013883 0.049721
EFFICIENCY 99.98 99o96

11 9 7 1 0.733319 2 0.128924
2 0.074571 4 0.120474
3 0.047 Z0 5 0.092188
4 0.034155 6 0.100095
5 0.038335 7 0.108443
7 0,036551 8 0.117067
9 0.035779 9 0.398838

BIAS CORR 0.303434
VAR COEFF 0.013887 0.049757
EFFICIENCY 99.95 q.88

11 9 6 1 0.733713 2 0.129039
2 0,074596 4 0.169078
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TABLE 11

C0SIFFIC1ENIS itOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

1WEIRULL POPULATION FROM L-CAOER STATISTICS
ISAMPLE SIZES It1T 13)I

SHAPL PARAMETER & 1,50

N H L I L(JCAlION I SCALE

3 0.064659 6 0*142910
5 0.054674 7 0-108512
7 000W64 4 00117245

9 00)595 9 0.399292
DIAS LORA( 00303228
VAN COWF 0.013691 0*049618

11 9 5 1 0.7346)9 3 0:131,394

4 0.07164. 7 09!53636
6 0.054111 6 0.117316
9 0.041846 9 0.40021?

84AS £flR9 0,302185
VAN COEFF 0001)913 0,049929
EFFICttNcy 99,7 9*%

11 9 1 0.77043 1 1Z*
O.0I16962 00116h5

6 0.068569 7 0,22)1I37
9 06041Y66 9 0.446263

DIAS LO0RA 0.301021
VAR (DUFf 0.013W5 0000)4
9PFICIINCY 944 913

it 9 2 1 00775426 4 0,292644
1 0.1)1666 7 09266118
7 0.090366 9 00051130

DIAS CORAR 0626111
VAR COMI 0.014041 0.050455

EFI(tNY93.51 96.44

11 9 2 1 0.634498 4 0.43011)
9 0.165101 9 0.503329

BIAS CORR 00261546
VAN CUIFF 00014d$6 000517?0
*PP'1CIFN~y 97.11, 96806

it 9 1 1 Il.oooloo v 09767450
DIAS LORA 0.1119.17
VAR ((Jeff 010151%7 0008965e
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER d 1.30

N L I LOCATION I SCALE

EFFICIENCY 90.38 84.40

It B 1 0.734568 1 0.057320
2 0.074717 2 0.072299
3 0.047321 3 0.083568
4 0.034272 4 0.094192
5 0,026621 5 0.10290
6 0.021564 6 0.112379
7 0.017964 7 0.121169
8 0.042954 a 0.548490

BIAS CORR 0.296463
VAR COEFF 0,C13911 0.055944
EFFICIENCY 1oU.00 100.00
FFF(M/N) 99.53 72.65

11 7 1 0.734746 2 0.10423i
2 0.074741 3 0.083567
3 0.047314 4 0.094221
4 0.034294 5 0.102925
5 0.026609 6 .112434
6 0.031711 7 0.121221
8 0.050556 8 0.548759

BIAS CORR 0.296142
VAR COEFF 0.013915 0.055972
EFFICIENCY 99.90 99.95

11 8 6 1 0.735008 2 0.144857
2 0.074767 4 0.135659
3 0.047315 5 0.102963
4 0.048218 6 0.112547
6 04044024 7 0.121266
8 O.OOS59? 6 0.549206

BIAS CORR 0.295898
VAR COEFF 0.013920 0.056016
EFFICIENCY 99.94 99.87

11 5 1 0.735737 2 0.145006
2 09074811 4 0.169970
3 0.064790 6 U.160389
s 0.066031 7 0.121359
8 0.058632 8 0.549955
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.50

K L I LOCATION I SCALE

BIAS CORR 0.295016
VAR COEFF 0,013934 0.056092
EFFICIENCY 99.84 99.74

11 8 4 1 0.737450 3 0.203922
2 0.097996 5 0.209788
4 0.097102 7 0.172154
8 0.067451 a 0.551190

BIAS CORR 0.293407
VAR rOEFF 0.013967 0.056235

CF-ICIENCY 99.60 99.48

11 8 3 1 0.775428 3 0.257775
3 0.133686 6 0.274345
7 0.090886 8 0.6056e3

BIAS CORR 0.285112
VAR COEFF 0.014048 0.056496

EFFICIENCY 99.03 99.02

it 8 ? 0.834498 5 0.402639
S5 09165502 e 0.660763

SIAS CORR 0.263548
WAR COEFF 0.0142C6 0.057311

EFFILIENCY 97.38 97.61

11 a 1 1 1.000000 a 0.905928
BIAS CORR 0.182517
VAR COEFF 0.015357 0.062072
EFFICIENCY 90.58 90.13

11 7 7 1 0.736447 1 0.065481
2 0.074918 2 0,082228
3 0.047467 3 0.095861
4 0.034.299 4 0.106576
5 0.026707 5 0.117730
6 0021577 6 0.127446
7 O058166 7 O.723114

BIAS CORR 0,287531
VAR COEFF 0.013954 0.063986
EFFICIENCY 100.00 100.00
EFF(M/N) 99022 63.52
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TALE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 131

SHAPE PARAMETER & 1.50

M L I LOCATION I SCALE

11 7 6 1 0.737054 2 0.118713
2 0.074927 3 0,095867
3 0.047508 4 0.106616
4 0.034290 5 0,117778
5 0.038430 6 0.127517
7 0.067791 7 0.723511

BIAS CORR 0.287249
VAR COEFF 0.013958 0.06022
EFFICIENCY 91.97 99.94

11 7 5 1 0.737451 2 0.165338
2 0.074953 4 0.154170
3 0.064945 5 0.17835
5 0.054634 6 0.127660
7 0.067818 7 0.724124

BIAS CORR 0.287035
VAR COEFF 0.013966 0.064081
EFFICIENCY 99.92 99.85

11 7 1 0.738522 2 0.165542
2 0.098149 4 0.216368
4 0.084869 6 0.162447
7 0.078460 7 0.725172

BIAS CORR 0.286306
VAR COEFF 0.013967 0.064181
EFFICIENCY 99.77 99.70

11 7 3 1 06775428 3 0.232733
3 0.133656 5 0.239006
7 0.090886 7 0.764343

BIAS CORR 0.285112
VAR COEFF 0.014040 0.064362
EFFICIENCY 99.33 99.42

11 7 2 1 0.634496 4 0.374076
5 0.165502 7 0.843110

BIAS CORR 0.263548
VAR COEFF 0.014206 0.064934
EFFIC:ENCY 97.68 98,54

11 7 1 1 1.000000 7 1.062307
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.50

K M L I LOCATION I SCALE

BiAS CORR 0.182517
VAR COEFF 0.015357 0.468245
EFFICIENCY 90.87 93.76

11 6 6 1 0.739979 1 0,076131
2 0.075237 2 0.096010
3 0.04761C 3 0.110788
4 0.034444 4 0.124449
5 0.026725 5 0.136107
6 0.076005 6 0.934409

BIAS COPR 0.277L47
VAR COEFF 0.014014 0.074731
EFFICIENCY 100.00 100.00
EFF(M/N) 98.80 54.38

11 6 5 1 0.740244 2 0.138442
0.075263 3 0.110804

3 0.047611 4 0.124507
4 0.048500 5 0.136175
6 0.088382 6 0.935006

BIAS CORR 0.276899
VAR COEFF 0.014019 0,074780
EFFICIENCY 99.96 99,93

1! 6 4 1 0.740979 2 0.192359
2 0.098460 4 0.179495
4 0.072108 5 0.136259
6 0.088452 6 0.935963

BIAS CORR 0.276735
VAR COEFF 0.014034 0.074858
EFFICIENCY 99.86 99o83

11 6 3 1 0.777138 2 0.192639
3 0.119842 4 0.251476
6 0.103020 6 1.000684

BIAS CORR 0.276297
VAR COEFF 0.014078 0.074992
EFFICIENCY 99.54 99.65

11 6 2 1 0.834498 3 0.341425
5 ,,-5502 6 1.064477
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OCRDER STATISTICS
(SAMPLE SIZES 11 f1 13)

SHAPE PARAMETER d 1.50

L I LOCATION SCALE

BIAS CORR 0.263548
VAR COEFr 0.014266 0.075426
EFFICIEN4CY 96.10 99.08

LI 6 1 1 1.000000 6 1.249677
BIAS CORR 0.182517
VAR COEFF 0,015357 0.077726
EFFICIENCY 91.26 96.15

S 5 5 1 0.744364 1 0.091124
2 0.075616 2 0.114375
3 06047860 3 0.132660
4 0.034536 4 0.147898
5 0.097623 5 1.202557

BIAS CORR 0.265058
VAR COEFF 0.J14098 0.089812
EFFICIENCY 100.00 100.00
EFF(M/N) 98.21 45.25

11 4 1 0.744767 2 0.165185
2 0.075642 3 0.132696
3 0.065422 4 0.147984
5 0.114169 5 1.203454

BIAS CORR 0.264834
VAR COEFF 0.014105 0.089883
EFFICIENCY 99.94 99.92

11 5 3 1 0.746632 2 0.229799
2 0.118296 4 0.213879
5 0.135072 5 1.204862

BIAS CORR 0.264230
VAR COEFF 0.014142 0.089995
EFFICIENCY 99.69 99.80

11 5 2 1 0.634498 3 0.322717
0.165502 5 L.2794'2

BIAS CORR 0.263548
VAR COEFF 0.014286 0.097 73
EFFI. IENCY 98.68 99.4

11 5 1 1 1.0000000 5 1.487823
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TABLE II

COIFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
4SAMPLE SIZES 11 TO 131

SHAPE PARAMETER a 1.50

K M L I LOCATION I SCALE

SIAS CORR 0*18250
VAR COEFF 0.015357 0.091895
EFFICIENCY 91.80 97.73

11 4 4 1 0.750657 1 0.113131
2 O.076164 2 0.142090
3 0.048132 3 0.164102
4 0.125027 4 1.565396

BIAS CORR 0.250804
VAR COEFF 0.014218 0.112514
EFFICIENCY 100.00 100.00
EFFiMIN) 97.38 36.12

11 4 3 1 0.751409 2 0.205208
2 0.099636 3 0.164176
4 0.148955 4 1 566816

BIAS CORR 0,250617
VAR COEFF 0.014233 0.112622
EFFICIENCY 99.90 99.90

11 4 2 1 0.816021 2 0.285231
4 0.183979 4 1.650421

BIAS CORR 0.250421
VAR COEFF 0.014323 0.112794
EFFICIENCY 99.27 99.75

11 4 1 1 1.000000 4 1.812906
BIAS CORR 0.182517
VAR COEFF 0.015357 0.113907
EFFICIENCY 92.58 98.78

ii 3 3 1 0.76022. 1 0.149256
2 0.076917 2 0.186958
3 0.1627! 3 2.105734

SKAS CORR 0.233606
VAR COEFF 0.014402 0.150546
EFFICIENCY 100.00 100.00
EFF(M/N) 96.14 27.00

11 3 2 1 0.796803 2 0.270308
3 0.2a3117 o 2.108155
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1.50

N m L I LOCATION I SCALE

BIAS CORR 0.233609
VAR COEFF 0.014442 0.150734
EFFICIENCY 99.12 99.06

11 3 1 1 1.000000 3 2.303838
BIAS CORR 0.182517
VAR COEFF 0.015357 00151307
EFFICIENCY 93.78 99,44

11 2 2 1 0.776265 1 0.219236
2 0.223715 2 3.055082

BIAS CORR 0.211982
VAR COEFF 0.014712 0,227245
EFFICIENCY 100.00 10.00
EFFIM/N) 94.11 17.88

11 2 1 1 1.000000 2 3.182424
BIAS CORR 0.182517
VAR COE F 0.015357 0.227651
EFFICIENCY 95.80 99.82

11 1 1 1 1.000000 1 5.478940
BIAS CORR 0182517
VAR COEFF O.O15367 0.460999
EFFICIENCY 100.00 100.00
EFF(M/N) 90.16 8.82

12 12 12 1 06727119 1 0.037231
2 0.073053 2 0.046617
3 0.046165 3 0.054252
4 0.033352 4 0.060696
5 0.025973 5 0.066636
6 0.021043 6 0.072357

7 0.017655 7 0.078070
8 0.014977 a 0.063997
9 0.012395 9 0.090413

10 0.011062 10 0.097809
11 0.009406 ti 0.107335
12 0.007260 12 0,1Z8e77

BIAS CORR 0.309009
VAR COEFF 0.012289 0,037239
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T II

CO9FFISIENIS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
iSAqPLE SIZES 1L TO 133

SHAPE PARAMETER a 1.5C

L I LOCATION I SCALE

EFFICIENCY 100.00 100.00
EFFlM/N)O 100.00 10000

12 12 11 1 0.727255 2 0.067686
2 C.073050 3 0.054241
3 0.046208 4 0.060704
4 0.033303 5 0.066642
5 0,026022 6 0.072362
6 0.021016 1 0.078081
7 0.026157 8 0.084025
9 0.019223 9 0.090434

10 0.0L07T 10 0.09737
11 0.009407 11 0.107364
12 0.007280 12 0.128912

BIAS CORR 0.304803
VAR COEFF 0.012291 0.037249
EFFICIENCY 99.q8 99.07

12 12 10 1 0.727395 2 0.093780
2 u.073106 4 0.087872
3 0.0461L7 5 0.066632
4 0.033447 6 0.072460
5 0.025897 7 0.078032
6 0,030752 8 0.084129
8 0.030454 9 0a090428

10 0.016151 10 0,097893
11 O.OO9400 11 0.107406
12 0.007201 12 0.128968

SIAS CORR 0.304474
VAR COEFF 0.012294 0.037265
EFFICIENCY 99.96 99.93

12 12 9 1 0.721597 2 0.093821
2 0.073061 4 0.122417
3 0.046264 6 0.103976
4 0.033262 7 O.077986
5 0.037240 8 0.014301
7 0.035704 9 0.090355
9 0.026312 10 0.098008

11 0.013201 11 0.107466
12 0.007278 12 0.129058
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TAKE I1

COEFFICIENTS FOR ES4IMATION OF
LOCATION AND SCALE PiRANTYURS OF A

WEIBULL POPULATION FROM L-OflOER STATISTICS
ISA'^FE SIZES I TO 13)

SHAPE PARAMETER * 1.50

N m L I LOCATION SCALE

BIAS CORR 0.304007
VAR COEFF 0.012297 0.037291
EFFICIENCY 99.93 99.86

12 12 a1 0.727W6 2 0.093916
2 04073160 4 0.122585
3 0.046122 6 0.146833
4 0.046802 a 0.110981
6 0.042976 9 0.090432
8 0.030461 10 0.098163
10 0.023013 11 0,10755
12 0.009509 12 0.129223

BIAS CORR 0.303076
VAR COEFF 0.012302 0.037339
EFFICIENCY 99.89 99.73

12 12 7 1 0.728453 3 0.132155
2 0.073140 5 0.135057
A 0463018 7 0.159479
3 0.053303 9 0.1Z6529
7 0.044479 10 0.098118

10 0.028018 11 0.107847
12 0.009514 12 0.129461

BIAS CORR 0.302175
VAR COEFF 0.012312 0.037411
EFFICIENCY 99.82 99.54

12 12 6 0.729302 3 0.165940
2 0.073263 6 0.176865
3 0.063042 8 0.173545

0.064073 10 0o134384
8 0.046973 11 0.108144

11 0.023346 12 0129914
BIAS CORR 0.297640
VAR COEFF 0.012326 0.037543
EFFICIENCY 99.70 99.19

12 12 5 1 0.7306*6 4 C.211760
2 0.095664 7 0.191693
4 0.082398 9 0.191030
7 0*064418 11 0.142852
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.50

k M L I LOCATION I SCALE

11 0.026874 12 0.130723
BIAS CORR 0.295593
VAR COEFF 0.012349 0.037790
EFFICIENCY 99.51 98.54

12 12 4 1 0.765774 5 0.311529
3 0.116412 9 0.254445
6 0.076604 11 0.144608

10 0.041200 12 0.132400
BIAS CORR 0.29L561
VAR COEFF 0.012391 0038282
EFFICIENCY 99.18 91.28

12 12 3 1 0.770994 6 0.376172
3 0.142763 10 0.282761
8 0.086223 12 0.162463

BIAS CORR 0.276980
VAR COEFF 0.012476 0.039250
EFFICIENCY 98.50 94.88

12 12 2 1 0.8291B6 8 0.551905
5 0.170814 12 0.214647

BIAS CORR 0.249489
VAR COEFF 0.012700 0.042505
EFFICIENCY 96.77 87.61

1? 12 1 1 1.000000 10 0.739784
BIAS CORR 0.172231
VAR COEFF 0.013675 0.054067
EFFICIENCY 89.87 68.88

12 11 I 1 0.727705 1 0.040607
2 0.073111 2 0.051053
3 0b046202 3 0.059103
4 0.033374 4 0.066132
5 0.025995 5 0.0727.,0
6 0.021052 6 0.07877/
7 0.017668 7 0,085142
8 01014978 a 0.091431
9 0.012892 9 0.098381

10 0.011064 10 0.106184
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATIUN AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OR0IR STATISTICS
ISAMPLE SiZES 11 TO 13)

SHAPE PARAMETER a 1.50

M L I LOCAT ION I SCIE

11 0.015960 11 0.243431
BIAS CORR 0.300621
VAR COEFF 0.012299 0.044626
EFFICIENCY 100.00 10000
EFFIA/N) 99.92 91.66

12 11 10 1 0727442 2 0.073816
2 0.073108 3 0.09173
3 0.046245 4 0.066141
4 OO33326 5 06072738
5 0.026045 6 0,07803
6 ObO 21024 7 0.065135
7 0.026171 6 0.091463
9 0.0192i1 9 0.098407

10 0%011059 10 0,106216
11 0.015961 11 0.243504

BIAS CORA 0,300336
VAR COEFF 0.012301 0,040640
EFFICIENCY 99.96 99.97

12 11 9 1 0.727962 2 0.102286
2 0.073164 4 0.095783
3 0.046194 5 0,072730
4 0.033470 6 0,070891
5 0.025919 7 0.015106
6 0.030?67 6 0.091560
8 0.030419 9 0.096404

10 0.016111 10 0.106282
11 0015955 11 0.243614

BIAS CORR 0.300004
VAR COEFF 01,012304 0,040657
EFFICIENC 99.99

L2 11 8 1 0028103 2 0.132338
2 0,073119 4 O,!)Mqq
3 0.046161 6 0.113246
4 000337?4 7 0.065061
5 0.037217 6 0.091775
7 0.015001 9 0.098362
9 0.026vis 10 0. 106414

11 o.01976 7 11 0.243764

i 223

L __ ___ ____ ___ ___ ____ ___ ___ ____ ___ ___ ____ __ ___ ____ ___ ___ ____ ___ ___



GAW/MATHI/68-I

TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES It TO 13)

SHAPE PARAMETER m 1.50

L I LOCATION I SCALE

BIAS CORR 0.299541
VAR COEFF 0*012307 0.040690
EFFICIENCY 99.94 99.85

12 11 7 1 0.728535 2 0.102453
2 0.073140 4 0.133697
3 0.063028 6 0.160062
5 0.053415 8 0.129615
7 0.035016 9 0.098426
9 0.026313 10 0,106595

11 0.019753 ii 09244103
BIAS CORR 0.299395
VAR COEFF 0.012313 0.040747
EFFICIFNCY 99.89 99.71

12 11 6 1 0.729302 3 0.144168
2 0.073263 5 0.1473C4

CO 3 063042 7 0.173832
0.064073 9 0.137749

a UO46973 10 CoLO6561
11 0.023346 11 0,244662

DIA5 CORR 6o297640

VAR COEFF 0.012326 U.040832
EFFICIENCY 99o75 990

t12 1 1 U.730646 3 0.1610q4
2 0.095664 6 Oal92904
4 09082390 8 0.189093
7 0.0644l8 10 0.146095

11 0,026874 11 0.245509

BIAS CORR 0.295593
VAR COEFF 0.012349 0,040990
EFFICIENCY q9.59 99. 12

12 11 1 0.765774 4 0.231171
S3 0,114422 7 O.2091 2

6 0,076604 9 0.207982
to U.041200 11 0,28416)

BIAS CORR 0,291561
VAR CUEFF 09012391 0*041281
EFFICIENCY 99.2(, 99.42
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TABLE II

COEFF , IENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WrIaULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 1. 10 13)

SHAPE PARAMETER a 1.5C

N L I LOCATION I SCALE

12 I1 1 0.770994 5 0.340421
3 0.142781 9 0.277482
8 0.086223 11 0.288066

BIAS CORR 0.276980
VAR COEFF 0.012476 0.041867
EFFICIENCY 98.58 97.04

l? 11 2 1 0.829186 7 0.485685
5 0,170814 11 0.3591L9

AlAS CORR 0.249489
VAR CUEFF 0.01270C 0,043642
FFFICIENCY 96.95 93.09

12 11 1 1 1.00000C 10 0.7397R4
I 1AS CORR 0.172231
VAR COEFF 0.013675 0.054067
CFFICIFNCY 8g.94 75.14

12 10 1) 1 0.728647 1 0.044646
2 0.073206 2 0.056184
3 0.046248 3 Q.064894
4 0.033434 4 0.073044
5 0.025992 5 0.07941?
6 0.021099 6 0.08702'
7 0.017657 7 0.091129
8 0.014987 8 0.10 428
9 0.012874 9 0.107669

10 0.025855 10 0.364523
BIAS CORR 0.295022
VAR CUEFF 0.012315 0.044704
EFFICIENCY 100.00 100.00
EFF(M/N) 99.79 83.30

12 l0 1 0.728783 2 0.081214
2 0.07320? 3 0.064885
3 0.046292 4 0.073057
4 0.033386 5 0.079423
5 0.026042 6 C.087056
6 0.02LU72 7 0.093146
7 0.026165 0 0.100467
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TABLE II

COEFFICIENTS FOR ESIIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIRULL PCPULATICN FROM L-ORCER STATISTICS

(SAMPLE SIZES It TO 13)

SHAPE PAKAMEIER a *.5C

N L I LOCATION I SCALE

9 0.011206 9 0.107701

L0 C.u2B851 10 0,364644

PIAS CORR 0.29473e

VAR COFFF O.012317 0.044719

EFFICIENCY q9.98 99,97

12 10 1 0.728922 2 C.11243e

2 0.Q7325q 4 0.105566

3 U.04620C 5 C.079417

4 0.033529 6 O.0871,6

5 0.025916 7 0.093196

6 0.03080S 8 0.10599

b 0.030452 9 0.107702

01 0.030911 IC *.364R44

BIAS CORR U.29440S7

VAR COEFF 0.01232C 0*044742

EFFICIENCY 99.96 99.q2

12 l 7 7 1 0,729147 2 0.1I2501

2 C.073287 4 0.146759

3 0.046195 6 0.124736

4 0.046958 7 0.090 
i

6 0.043031 8 0.103419

8 0,030464 9 0.107664

10 0.0309le 10 0.365184

bIAS CURR 0.294237
VAR COEFF 0.012324 0.044779

FFFICIENCY 99993 99.33

12 11) 1 0.72972f 2 0.112642
z 0.073266 4 0*14699b

3 0.063122 6 0.175916

5 U.053460 8 0.142232

0.0445ol 9 0.107746

l 0.035q26 10 0.365753

PIAS CORR 0.29333C

VAR COEFF 0.012333 0.044947

AFFICIENCY 99.85 99.68

12 10 1 0.730669 3 0.158 61

2 o.09a8 5 0.161B67
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1950

K L I LOCATION I SCALE

4 0.082433 7 0.19087C
7 0.055251 9 0.150987
10 0.035979 10 0.366377

BIAS CORR 0.292835
VAR COEFF 06012350 0.044952

EFFICIENCY 99.72 99.45

12 10 1 0.765774 3 0.199166
3 0.116422 6 0.212167
6 0.076604 a 0.207461

10 0.041200 10 0.410647
BIAS CORR 0.291561
VAR COEFF 0,012391 0.045139
EFFICIENCY 99.39 99.04

12 10 3 1 09770994 5 0.309614
3 0,1427S3 U 0.247161
8 0.086223 10 0.414208

BIAS CORR 0.276900
VAR COEFF 0.012476 0.045541
EFFICIENCY 98.71 9816

12 10 2 1 0.829166 6 0,446469
5 O.170814 10 0.495779

BIAS CORR 0.249469
VAR COEFF 0,012700 0.046710
EFFICIENCY 96.97 95.71

12 10 1 1 10000000 10 0.739784
BIAS CORR 0.172281
VAR COEFF 0.013675 0,054067
EFFICIENCY 90.06 82.68

12 9 9 1 0.7299864 1 0.049616
2 09073323 2 0.062177
3 0.046366 3 0.072644

4 06033414 4 0.079927
5 0.026116 5 0.089461
6 09021049 6 0.095339
7 0.017705 7 0.103760
8 0.014964 8 0.110857
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-aRDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 1.50

M L I LOCATION I SCALE

9 O037079 9 0.497962
BIAS CORR 0.288431
VAR COEFF 0.012338 0.049694
EFFICIENCY 1G0.uO 100.00
EFFIM/N) 9?.61 74.94

12 9 8 1 0.730120 2 0.089996
2 0,073320 3 0.072637
3 0.046409 4 0.079943
4 0.033366 5 0.089478
5 0.026165 6 0.095380
6 0.021022 7 0.103704
7 0.02620C 8 0.110 04
9 0.043398 9 0.498140

BIAS CORR 0.288147
VAR COEFF 0.012340 O.0497T2
EFFICIENCY 99.98 99.96

1? 9 7 1 0.130i95 2 0.124958
2 0.073320 4 0.116342
3 0,046442 5 0.069477

4 0.033344 6 0.095498
5 0.037364 7 0.103734
7 0.035830 8 0.111059
q 0.043407 9 0.498382

BIAS CORR 0.287951
VAR COEFF 0,012343 0,049741
EFFICIENCY 99.96 99.91

12 9 6 1 0.730648 2 0.125043
2 0.073340 4 0,162771
3 0.063199 6 0.137852
5 0.053541 7 0.103696

T 0.035846 8 0.111317
9 0.043427 9 0,498749

BIAS CORR 0.28760
VAR COEFF 0.012349 0.049787
EFFICIENCY 99.91 99.81

12 9 5 1 0.731439 3 0.175669
2 0.095791 5 0.179397
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER v 1.50

N M L I LOCATION I SCALE

4 0,070214 7 0.148092
6 0.052547 8 0.110900
9 0.049970 9 0.499856

BIAS CORR 0.287114
VAR COEFF 0.012363 0.049871

EFFICIENCY 99.80 99.64

1 9 4 1 0%733511 3 0.176084
2 0.14290 5 0.179855
5 0.095195 ? 0.211436
9 0.05700 9 0.547991

BIAS CORR 0.285508
VAR COEFF 0.012398 0.049995

EFFICIENCY 99.51 99.40

12 9 1 0.770994 4 0.280671
3 0,142703 7 0.253319
8 0.086223 9 0.550863

BIAS CORR 0.276980

VAR COEFF 0.012476 0.050268

EFFICIENCY 98.89 98.86

12 9 1 0.829166 5 0.414206
5 0.170814 9 0.640932

BIAS CORR 0.249469
VAR COEFF 0.012700 0.051130
EFFICIENCY 97.15 97.1

12 9 1 1 1.000000 9 0.864584
BIAS CORR 0.172231
VAR COEFF 0.013675 0.056043
EFFICIENCY 90.22 88.67

12 8 s 1 0.731797 1 0.055666
2 0.073530 2 0.070358
3 0.046384 3 0.0103S2
4 0.033619 4 0.09799

5 0.026020 5 0.098277
6 0.021164 6 0.108264
7 0.017670 7 0.115604
8 0.049t-Lb 8 0.649791
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER f 1.50

I LOCATION I SCALE

BIAS CORR 0.280817
VAR COEFF 0.012368 01055939
EFFICIENCY lO0.CO 100.00
EFF(M/N) 99.36 66.57

12 7 1 0.731136 2 0.101575
2 0.073561 3 0.000297
3 0.046355 4 0.091822
4 0.033666 5 0.098299
5 0.025969 6 0.108316
6 0,030855 7 0.115635
8 0.057638 8 0.650061

BIAS CORR 0.280586
VAR COEFF 0.012371 0.055q62
EFFICIENCY 99.98 99,96

12 a 1 o.732162 2 0.140231
z 0.073588 4 0.132068
3 0.046350 5 0.098303

0.047132 6 0.108453
6 0.043112 7 0.115586
8 0.057656 8 0.650521

BIAS CORR 0.280409
VAR COEFF 0.012375 0.055997

EFFICIENCY 99.95 qg.qO

12 8 1 0.732790 2 0.140337
- 0.073614 4 0.183092
3 0.06331C 6 0.154998
5 0.064275 7 0.115555
8 0.066010 8 0.651241

BIAS CORR 0.279781
VAR COEFF 0.012385 0.056054
EFFICIENCY 99.86 99.80

12 8 1 1 0.734273 2 0.140562
2 0.096100 4 0.183452
4 0.094306 6 0.218631
8 0.075322 8 0.703638

BIAS CORR 0.218650
VAR COEFF 0.012411 0.056159
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TABLE 1I

COEFFICIENTS FOR ESTIMATION OF

LOC.. ION AND SCALE PARAMETERS OF A
WEISULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 1.SC

P. L I LOCATION I SCALE

EFFICIENCY 99.66 99.61

1? 8 3 1 0,770996 3 0.247720
3 0.142783 6 0.263161
8 0.086223 8 0.705978

BIAS CORR 0.276980
VAR COEFF 0.012476 0.056356
EFFICIENCY 99o14 99o26

12 3 2 1 0.829166 5 C.385363
5 0.170814 8 0.760646

BIAS CORR 0.249489 1

VAR COEFF 0.012700 0.056978
EFFICIENCY 97.39 98.16

12 3 1 1 1.000000 8 1.001732
BIAS CORR 0.172231
VAR COEFF 0.013675 0.060444
EFFICIENCY 90.45 92.55

12 7 7 1 0.734252 1 0.063703
2 0.073709 2 0.079468
3 0.046639 3 0.093326
4 0.033545 4 0.102231
5 0.026201 5 0.113803
6 0,021121 6 0,122135
7 0,064532 7 0.828153

BIAS CORR 0.272069
VAR COEFF 0.012410 0.063982

EFFICIENCY 100.00 100.00
EFFIM/N) 99.03 58.20

12 7 1 0,734428 2 0.115198
2 0.073709 3 0.093326
3 0.046672 4 0.102263
4 0.033523 5 0.113835
5 0.037453 6 1. 122201
7 0.074215 7 0.828527

BIAS CORR 0.271888
VAR COEFF 0.012413 0.064013
EFFICIENCY 99.98 99.95
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER % 1.5C

M L I LOCAliON I SCALE

12 7 1 0.734716 2 0.160143
2 0.073730 4 0.149053
3 0.0635119 5 0.113853
5 0.053717 6 0.122372
7 0.074248 7 0.829058

BIAS CORR 0.271730
VAR COEFF 0.012419 0.064060
EFFICIENCY 99.93 99.88

12 7 4 1 0.735745 2 0.160292
2 0.096298 4 0.20811
4 0.082857 6 v.176307
7 0.08510C 7 O.8299.6

BIAS COR 0.27119S

VAR COE'F 0.012436 0.064136
EFFICIENCY 99.79 99.76

12 7 1 0.771354 3 0.225374
3 0.130532 5 0.229160

7 0.097914 7 o.8880)2
BIAS CORR 0.270384
VAR COEFF 0.012485 0.064273
EFFICIENCY 99.40 99.55

12 7 2 1 0.829186 4 0.359117
5 0.170814 7 0.945862

BIAS CORR 0.249489
VAR COEFF 0.012700 0.064717
EFFICIENCY 97.72 98.86

12 7 1 3 1.000000 7 1.160560
BIAS CORR 0.172231
VAR COEFF 0.013675 0.067238
EFFICIENCY 90.75 95.16

12 6 6 1 0.737540 1 0.073910
2 0.074075 2 0.093296
3 0.046707 3 0.L06851

4 0.033767 4 0.120441
5 0.026107 5 0. 130931
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBLL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 131

SHAPE PARAMETER 4 I.SC

L I LOCATION I SCALE

6 09081725 6 1.045505
BIAS CORR 0.262064
VAR COEFF 0.012466 0.074728
EFFICIENCY 100.00 100.00
EFF(M/N) 98.58 49.83

1? b 1 0.737769 2 0*134761
2 0.074103 3 0.106869
3 0.046702 4 0.120488
4 0.047335 5 0.130978
6 0.094091 6 1.046065

BIAS CORR 0.261800
VAR COSFF 0.012470 0.074769
EFFICIENCY 99.97 99.95

12 6 1 0.73845C 2 0.186247
2 0,09664C 4 0.174086
4 0.070744 5 0.131011
6 06094166 6 1.046938

HIAS CORR 0.26176t
VAR COEFF 0.012462 0,074831
EFFICIENCY 99.87 q9.86

12 6 1 0,773665 2 0.186450
3 0.117472 0.242165
6 0.108863 6 1.110137

BIAS CORR 0.261467
VAR COEFF 0.012519 0.074931
EFFICIENCY 99.5B 99.73

1.2 6 1 0.829166 3 0.328329
5 0.170814 6 1.172722

UIAS CORR 0.249489
VAR COEFF 0.012700 0.075273
EFFICIENCY 96.16 99.28

12 5 1 1.000000 6 1.353620
BIAS CORR 0.172231
VAR COEFF 0.013675 0,077081
EFFICIENCY 91.16 96.95
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TABLE II

COEFFICIENTS FOR tSTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 70 13)

SHAPE PARAMETER a 1.50

N L I LOCATION I SCALE

12 5 5 1 0.742087 1 0.088558
2 0.074446 2 0.110783
3 0.046999 3 0.128474
4 0.033844 4 0.142729
5 0.102626 5 1.322886

BIAS CORR 0.25047e
VAR COEFF 0.012543 O.US9810
EFFICIENCY 100.00 100.0n
EFFIM/N) 97.97 41.46

12 5 1 1 0.742451 2 0.160482
2 0.074467 3 O.l28497
3 0.064007 4 O.14279
5 0.119075 5 1.3237n6

61AS CORR 0.250308
VAR COEFF 0.012549 0.089868
EFFICIENCY 99.95 99*93

12 5 3 1 0.744167 2 0.222425
2 0.115788 4 0.207278
5 0.140045 5 1.324943

BIAS CORR 0.249865
VAR COEFF 0.012579 0.089958
FFFICIENCY 99.701 99.83

12 5 2 1 0.829186 3 0,312478
5 0.170814 5 1.397561

UIAS COQR 0.249489
VAR COEFF 0.012TCC 0.090183
EFFICICNCY 98.77 99.5q

12 5 1 1 1.000000 5 1.601217
BIAS CORR 0.172P;1
VAR COEFF 0.013,4.5 0.091480
EFFICIENCY 91.7 98,97

12 4 4 1 0.748528 1 O.lO9863
2 0.07S034 2 0.137762
3 0.047274 3 0.158763
4 0.L29163 4 1.699980

BIAS CORR 0.236883
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

W$IRULL POPULATION FkOM L-ORDER STATISTICS
ISAMPLE S1iES 11 10 131

SHAPE PARAMETER a 1.50

L I LOCATION I SCALE

VAR COEFF 0.012653 0.112512
EFFICIENCY 100,uO 100.00
EFF(M/N) 97.12 33.10

12 3 1 0.749225 2 O.199448
2 0.097849 3 0.156815
4 0.152926 4 1.701266

BIAS CORA 0.236748
VAR COEFF 0.012665 0.112602
EFFICIENf.Y 99.90 99.92

12 4 1 0*812019 2 0,276066
4 0.187901 4 1.782776

BIAS CORR 0,236691
VAR COEFF 0.012741 0.112740
EFF I C IfNCY 99.31 99.80

12 4 1 1 100000C 4 1.941225
HIAS CnRR 0.172231
VAR COEFF 0.013675 0.113647
EFFICIFNCY q2.53 99000

1 3 1 1 O.798244 1 0.144938
2 0*075841 2 0,161220
3 0.165915 3 2,263847

BIAS CORR O.220549
VAR COEFF 0,012819 0,150544
frr1CIcNcy 100.00 100.00
EFF I/N) 95.06 24.74

1? 3 1 0,794022 2 0.262662
3 02059y3 3 2,266017

IPIAS CORR 0.220599
VAR COert 0.012554 0,150701
EF FCIFNCY 99,73 99.90

1? 1 1 I.O0000C 3 2.4568.
RlIA. cnR 0,1722 31
VAR CUEFF 0,01)675 0.151246

FFIIN(,NLY 93.74 99.54



GAW/MATH/68-1

TABLE I I

COEFFICIENTS FUR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 0 13)

SHAPE PARAMETER a .SG

M L I LOCATION I SCALE

12 1 2 1 0.774444 1 0.212e57
2 U*225556 2 3.258216

BIAS CORR 0.200072
VAR COEFF 0.013090 0227244
EFFICIFNCY 100.00 100.00
EFFIM/N) 93,q! 16.39

12 1 1 1 1,O0000C 2 3.382210
BIAS .OHR 0.171231
VAR CUFF 0.013675 0.227593
(FFICIENCY r*5.78 99.85

12 1 1 1 1,0000CC, 1 5006159
BIAS COPR 0.172231
VAR CU EF 0.013675 0.460999
EFFICIENCY 100.00 100.00
EFF(M/N) GY9 87 6.610

11 13 13 1 U,72)62 I 0.033496
2 0.071926 2 0.0420%1
3 0,045336 1 0,040647
4 J.037667 4 0.054M

0,015471 5 0,059514
6 0.00506 6 0.0644!4
7 0.017351 7 0.069170

0.1U|4716 6 0.074754
00U1200 q 0.079440

10 000111O2 to 06095109
i1 0.009650 11 0.091701

Ili 0.0008? 12 001001%6
1) 0,006447 I) 01198?9

DIA%. COOKHoWS
VAR CUIII OOlil 0,034361
tPfIEttNLV 1o0.00 100.00
t9pf"I/N) 000 100.0000

0' 11112 10.72)720
0.071164 3 0,040614

A 0,01261 4 0.0)1)o

0,015)21 6 0,064401



C AM/ MATH/ 'B-

TABLE II

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WE[BULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES It TO 13)

SHAPE PARAMETER a 1.5C

L I LOCATION I SCALE

6 0.020698 7 0.069314
7 00173126 8 0.074255
8 0.022032 9 0.079446
I 0.009651 11 0.091719

12 0.008263 12 0,L00278
13 0.006447 13 0.119855

BIAS CORk 0.295392
VAR COEFF 0,01101! 0.034369
EFFICIENCY 99.99 99.98

1' 13 11 1 0.723648 2 0.064145
2 0.071892 4 0.078906
3 0.045408 5 0.059479
4 0.032463 6 0*064598
5 0.025725 7 0069163
6 0.0?0402 8 0.074496
7 0.025570 9 0.079322
9 0.025906 t0 0.065234

11 0.014006 11 0091723
12 0.008253 12 0.100315
1) 0.006447 13 0.119894

bIAS COKK 0,295111
VAR CUEFF 0.011016 0,0343 0
EFFICIENCY 9997 99.95

li 13 1L 1 0.72)969 2 0,064170
2 090720)1 4 0.109166
3 01049175 6 0.09)159
4 0,0)2919 7 0.066993

0,029162 a 0.07411
6 0.0)0074 9 0.079005
a 0,029904 10 06015516

10 0.2092 11 0.09166?
12 0,011594 12 06100)67
1) 0.006444 is 0611995?

bIAS CORR 0.294710
VA14 COt 0.011019 0.)497
CII IRIINLY 99.09 990

I1 I1 00724160 0,00421'

[3
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-OROER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1*.C

m L I LOCATION I SCALE

2 0.072062 4 0,409517

3 0,045161 6 0.130247

4 O,045STS 8 0.106399

6 0,042112 9 0.078878

a O.029924 10 0.085768

10 0.022708 11 0.091633

12 0.011552 12 0.100501

13 0.006444 13 0.120049

BIAS CORR 0.294586
VAR COEFF 0.011022 0.034426

EFFICIENCY 99.92 99.81

1, 13 0 1 0.724532 3 0.118528

2 0.071912 5 0.12 2 4

3 0,061697 7 0.140663

5 0.052351 9 0.112A60

7 0.03511C 10 0.084810

9 0,025954 11 0.092241
1.1 020048 12 0.100499

13 0.008396 13 0.1 0214

BIAS CORR 0.293801

VAR COEFF 0.011027 0.C36471

EFFICIENCY 99.08 99.60

1' 13 07.725121 3 0.147834

2 0,072097 6 0,157 49

3 0.061449 a O:15116)

5 O.06Z520 10 0.119)08

9 0.045170 11 0.091970

11 00.04)43 12 0.100045

1) 0.00400 13 0,12)46)

BIAD CORA 0.29Z677
VAR COEfF 0.011016 0,034545

I9INC9 99,99.46

13 (1 0*725402 4 (.1I0115
7 0085 71674

S 0.60731 0 0.164107

6 0.0 11101 I U*.1261t

9 0.019l652 12 0801fl
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAIETER a 1.5C

N L I LOCATION I SCALE

BIAS CORR 0.289090
VAR COEFF 0.011048 0.034676
EFFICIENCY 99.68 99.09

1 13 1 0.727335 5 09230411
2 0.094001 B 0.182689
4 0.080602 10 0.180066
7 0.062409 12 09133678

11 0.035654 13 0.121760
BIAS CORR 0.283630
VAR COEFF 0.011070 0.034930
EFFICIENCY 99,49 9837

1' 13 1 U761966 6 0,324704
3 0,11412 10 0,240096
6 0.063527 12 0.1)382

11 09040176 13 0.123405
BIAS CORR 0.261676
VAR LOEFF 0,011110 0,035411
EFFICIENCY 99.13 97,04

Ii 13 1 0791042 7 0.384108
4 0.136366 i1 0.265865
9 0,072593 13 0,.51526

VIA$ CORR 0.271372
VAR COEFF 0,011189 0.036329
LrrICICNCY 95.43

1' 13 2 1 0.640472 9 0,546077
6 o0.19z38 1) 0.200630

BIAS CORR 0,247027
VAR CO!ee 0.01193 0.039428
fPFICIINrY 96.66 57.l

IA 11 I 1 1.000000 11 0,716)40
bIAS CORR 00163281
VAN COEff 0.00l291 0.00114
tfmorCINCY 39,61 6U.17

1,) 12 1 1 0,714111 1 0036161
2 .7932 001'

Il



GAW/MATH/68-1

TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WcIRULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPF PARAMETER = 1.50

M L I LOCA71ON I SCALE

3 0.045365 3 0.052653
4 0.032712 4 0.058912

0.025480 5 0.064293
b 0.020608 6 09069981
7 0.017381 7 0,074843
8 0.U14728 8 0.080484
9 0.012807 9 0.085848

10 0.011099 10 0.091986
I1 0.009642 11 0.09882
12 0.01408C 12 0.225607

BIAS CORR 0.291697
VAR COEFF OUII021 0.037227
EFFICIENCY 100.00 100.00
EFFIM/N) 99.93 9203n

1' 12 11 1 0.724222 2 0.066003
2 0.072014 3 0.052642
3 0.045291 4 0.0589?0
4 u.032851 5 0.064291
5 0.025332 6 0.07C01l
6 0.020720 7 0.07483b
7 0.017326 8 0.080519

0,022044 9 0.085857
10 0.016486 10 0.092012
11 09009635 11 0.098903
12 0,014002 12 0.225660

BIAS CORR 0,291456
VAR CUEFF 9,.011022 0.037236
EFFICIENCY 94,99 99.9m

11 1? 1V I 0.7?74151 0.091130
0.071942 4 0.09522

3 0.045517 5 0.064256
4 0.012489 6 0,U70140
5 0,0?5711 7 0,0?4677
6 0.020424 a 0-0107%?
7 0.02W576 9 00 57?5
9 0.025907 10 0,092126
It 0.011950 11 0.098910
1? 3.01407) 1 0.227743

BIAS CO011 0.2911?



C, 6W/ MAT H68-1

TABLE It

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER & 1.50

M L I LOCATION I SCALE

VAR COEFF 0011024 0.037249
EFFICIENCY 99.97 99.94

13 12 9 1 0.724468 2 0.091162
2 0.072061 4 0.118433
3 0.045204 6 0.100999
4 0.033004 7 0.074495
5 0.025191 a 0,081144
6 0,030096 9 0085386
a 0,029915 10 0.092434

10 0.022677 11 0.098854
12 0.017365 12 0.225886

BIAS CORR 0.290774
VAR COEFF 0.011026 0.037269
EFFICIENCY 99.95 99.89

1' 12 6 1 0.724662 2 0,09L210
2 0.072112 4 0.118604
3 0,045190 6 0.141054
4 0.045908 8 0.115208
6 0.042137 9 0.085255
8 0002995 10 0.092713
10 0.022694 11 0.098823
12 0,017363 12 0.226119

BIAS CORR 0.290650
VAR CUEFF 0.011029 0.037303
rrFICIENCY 99.92 99.80

13 1? 7 1 0725166 3 0.126417
2 0.07018 5 0.130239
3 0.061749 7 0.152267
5 0.052320 9 0.122114
7 0.043269 10 0.091686

10 0.028072 11 0.099493
12 0,017386 12 0.226307

BIAS COPR 0.290036
VAN CUFFF 0.0110 6 0.037356
EFFICIFNCY 99.16 99,66

Ii 1? e 1 0725902 3 0.160148
2 0093853 6 0.170695
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.5C

K L I LOCATION I SCALE

4 0.068731 8 0.164178
6 0.051181 10 0.129000
9 0.039852 I1 0.099215
12 0.02048C 12 0.226961

BIAS CORR O.28909C
VAR COEFF 0.011048 0.037445
EFFICIENCY 99.75 99.42

13 12 L 0.727335 4 0.203694
2 0.094001 7 0.183814
4 0.080602 9 v.177679
7 0.062409 11 0.136215

11 3.035654 12 0.227750
BIAS CORR 0.283630
VAR COEFF 0.011070 0.0375q6
EFFICIENCY 99.56 q9.02

13 12 4 1 0.761966 5 0.249785
3 0.114332 8 0.197991
6 0.083527 10 0.194717

11 0.040176 12 C.2638P5
BIAS CnRR 0.281876
VAR COEFF 0.01ILiL 0.037893

EFFICIENCY 99.19 98.24

1? 12 1 0.791042 6 0.352471
4 0.136366 10 0.260046
9 0.072593 12 0.267640

BIAS CORR 0.271372
VAR COEFF 0.011189 0.038457

EFFICIENCY 98.50 96.80

13 L2 2 L 0.040472 8 0.484972
6 0.159528 12 0.334688

BIAS CORR 0.247027
VAR COEFF 0,011393 0.040207

EFFICIENCY 96.73 92.59

1- 12 1 1.000000 11 0.716340

BIAS CORR 0.163291
VAR COEFF 0.012291 .050114
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1.5C

N M L I LOCATION I SCALE

EFFICIENCY 89.67 74.28

11 11 Ii 1 0.724921 1 0,039581

2 0.072049 2 0.049603

3 0.045428 3 0.057690

4 0.032708 4 0.063578

5 0.025565 5 0.071151

6 0.020554 6 0.075032

7 0.017451 7 0.082555

8 0.014699 8 0.087030

9 0.012619 9 0.093640

10 0.0,1060 10 0.099842

11 0.022726 11 0.336232

BIAS CORR 0.286796
VAR COEFF 0.011033 0.040621

EFFICIENCY 100.00 10000

EFF(M/N) 99.82 84.59

13 t 10 1 0.725019 2 0.071915

2 0.072087 3 0.057679

3 0.045355 4 0.063587

4 0.032846 5 0,071151

5 0.025417 6 0.075067

6 0.020666 7 0.082551

7 0.017396 8 0.087071

8 0,022021 9 0.093651

10 0.016472 10 0.099872

It 0.022721 11 0.336317

BIAS CORR 0.286953
VAR COEFF 0.011034 0,040631

EFFICIENCY 99.99 99.97

11 1 0,725146 2 0.099450

2 0.072015 4 0.092738

3 0.045580 5 0.071116

4 0032465 6 0.075210

5 09025418 7 0.082378

6 0.020371 8 0.087328

7 0,025629 9 0.093509

9 0.025896 10 0.100000

11 0.027059 II 0.336421
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIPULL POPULATION FROM L-OROER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PsRAMFTFR a I.5C

N M L I LUCATION I SCALE

SIAS CORR 0.286276
VAR COEFF 0.011036 0.040647

EFFICIENCY 99.97 99.94

ai 8 1 0,725298 2 n,.099491
2 0.072000 4 0.129169

3 0.o45634 6 0.109369
4 0.03244C 7 0.082182
5 0.036516 8 0.087767
7 3.035135 9 0.093140
9 0.025915 10 0.100346

11 0.027062 it 0.336524

BIAS CORR 0.28613e
VAR CCEFF 0.011038 0.040672
EFFICIENCY 99.95 99.87

12 11 1 0.725616 2 0.099554

2 0.072016 4 0.129370
3 0.061784 6 0.153572
5 0.052422 8 0.125357
7 U.035147 9 O.0930n3
q 0.02595C 10 0.100663

11 0.027064 11 0.336761
BIAS CORR 0.286035
VAR COEFF 0.011043 0.04)713
EFFICIENCY 99.91 99.77

1 11 6 0.726206 3 0.139971
2 0.072202 5 0.142103
3 0.061736 7 0.166024
5 0.062605 9 0.132e89
a 0.045889 10 0.099545

11 0.031362 11 0.337690
BIAS CORR 0.284906
VAR COEFF 0.011053 0.040772
EFFICIENCY 99.82 99.63

1 II 1 0.727335 3 0.174878
2 0.094001 6 0.185922
4 0.080602 8 0.178837
7 0.062409 10 0.140293
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDeR STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 0 1,5C

m L I LOCATION I SCALE

11 0,035654 11 0.338154
BIAS CORR 0.283630
VAR COEFF O*0.l070 0.040881
EFFICIENCY 99.60 9936

1 ? ! 0.761966 4 0,222290
13 3 0.114332 5 0.200659

6 0.083527 9 0,193330
91 0.040176 11 0.379244

BIAS CORR 0.281376
VAR COEFF 0.011110 0.041057
EFFICIENCY 99.30 98.94

13 11 2 1 0.791042 5 0.323829
4 0.136366 9 0.263086

9 0.072593 11 0.382939
BIAS CORR 0,271372
VAR COEFF 0.011189 0,041479
EFFICIENCY 98.60 95.23

13 11 2 1 0,840472 7 0,44659
6 0,15)52e 11 0,459395

BIAS CORR 0,247027
VAR COEFF 0,011393 0.042629
EFFICIENCY 96*84 95.29

17 I 1 1.O0000C 11 0.716340
BIAS CORR 0.163201

VAR COEFF 0.012291 0.050114
EFFICIENCY 89.77 81.06

13 to ,'1 1 0.72603C 1 0.043468
2 0.072177 2 0.054864
3 0.045426 3 0,062302
4 0.032898 4 0.072236
5 0.025388 5 0.074700
6 0.020784 6 0.055778
7 0,017320 7 0.088279
8 0.014771 8 0.096568
9 0.0127.8 9 0.102206
10 0.032421 10 0.456479
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a I.5C

N L I LOCATION I SCALE

BIAS CORR 0.281063
VAR COEFF 0.011050 0.044699
EFFICIENCY 100.00 100.00
EFF(M/N) 99.67 76.87

13 10 9 1 0.726127 2 0.079370
2 0.072215 3 0.062292
3 0.045352 4 0.072249
4 0.033036 5 0.074781
5 0.025240 6 0.085819
6 0.020895 7 0.088276
7 0.017265 8 0,096615
6 0.02207' 9 0.102221

10 0.037795 10 0.456610
BIAS CORR 0.280820
VAR COEFF 0.011051 0.044712

EFFICIENCY 99.99 99*97

1? 10 1 0.726237 2 0.109109
2 0.072262 4 0.103734
3 0.045200 5 0.074743
4 0.033134 6 0,085977
5 0.025170 7 0.088091
6 0.030189 8 0.096896

0.029923 9 0.102071
).0 0.037805 ic 0.456868

BIAS COR 0.280659
VAR COEFF 0.011053 0.044730
EFFICIENCY 99.97 99.93

1' 10 1 0.726432 2 0,109155
2 0.072293 4 0.142029
3 0.045266 6 0121883
4 0.046027 7 0.07887
( 0.042221 B 0.097360
S Q.029942 9 0.101686

to 0,037820 10 0.457347
BIAS CORR 0.290537
VAR COEFF 0.011056 0.044757
EFFICIENCY (09.94 99,87
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TABLE It

CDEFFICtENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 10 13)

SHAPE PARAMETFR d 1,5C

m L I LOCATION I SCALE

1' 10 6 1 00726940 2 0.109230
2 0.0?1200 4 0.142253
3 0906.190 6 0.169166
5 0.052414 a 0,137570
7 09043136 9 0.101546

10 0.043221 LO 0.457954
BIAS CORR 0*279906
VAR CUfFF 0.011064 0,044805
EFFICIENCY 9qeS 99.76

1% to I 0.7*7793 3 0.154214
2 0094040 0 061557Z7
4 0.00741 7 0.142154
? 0.054101 9 00145835

10 0%043326 10 0.457870
BIAS COR4R O0Tq&i
VAR COeF 0,011077 0,044887
fffICItNCY 99.75 99058

t' 1o I 0.?61997 3 0.191835
1 0,114267 6 0,204998
6 00074629 6 0,196045

10 O,04902 10 0,602 7
DIAS CORR 0.271774
VAR COt7f ov OO|!O 0,04009
EVICIMENY 9946,

V" 109 1 o791042 5 0,29T933
4 0,116166 6 0.235760
9 0072991 to 0.506296

IiIAS LOI4 0.271172
VAR CU! 00011109 0,045333
tPHICIMNY 91,o 91,60

17 0 .1 0.140472 6 0,421S26
6 0.19%28 t0 0,01469

DIA! CORR 0.247027
VAP LOWf7 0,011397 0.046131
(UICINSY 96ile 96.00

11 10 1 1 1.000000 10 0.630369
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GAW/MATH/6e- i

TABLE 11

COEFFICIENTS FOR ESrIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WfIFULL POPULATION FHOM L-OAOEA STATISTICS
ISAMPLE SIZES It TO 13)

$H1AP[ PARAMEIT ob IsS4

t4 I LUCATIO14 I SCALt

I) 41 01840021 1 .I7
O.0IS9116 6 10217

fIA% coop 02471

11 6 1,00000c V .W4a

MAI LONN 01.1103

VA CU .0?1!2 0O?7

I 00oA,149 I 01A&

VANj~g ~ o1v011111)

tlt I( II14c 100.00

I' 91 0,740901

VA (jfffI

VA" IrttqL Q'91.99

II 9 Itt lI" V~il#

P 0.11boov 1 1119

VAP Luliff910114



GCWIPATH/6S-1

TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

LIOULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1950

I LOCATION I SCALE

tfFIltNCY 9*.B4 99.6b

1 1.000000 5 1.710277
MIA& COmm 06161111

rittLINcY 91,66 q.5O

A 4. 1 0.7*67)1 1 010&9)4
1 0074060 0 O.1)2916

I 0O.U4141 ) 0.140414 O.||ii! 4 ,02q641

1%I41 LOOP' 00114743
VAN tft! 0,0!67 0,111911
IttlIrNLY 100.00 10000

1i 4. I (,.7*P)*9 2 (.1.V.S

I 0.096146 1 0,104044
4. O,.1966 * IR)OiI3

VA0 LrItt O),fl (i,/

I! a I O.UO6IO i 0o L10/0
ilk 10l4" 011114

i t I ItoO I ItA11eI

It I I L,460T0 I 0,141011
I ,0J*IhI 0 ,l76I76O.l16*,I I ,*1671 5

VAN (et O.0Ilo 0. Ili41
rft If INLY 100.0 IOi')
lttlNt) 99,51 linfl1



CAW/ MATH/6t- 1

TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS Of A

WEIGU.L POPULATION FROM L-OROIR STATISTICS
iSAMPLE SIZES 11 70 13)

SHAPE PARAMETFAR * 5C

0 LI LOCATION I SCALE

1 2 00791618 2 00255816
3 0.2062 3 20418674

elAs CORR 00209249
VAN COW~ 0.011548 0. 150&66IEFFICIINCY 91..?S 99#91

1) 3 1 i0000000 1 L'.60020

VAR CUMEf 0.012291 0013

fl 0 O714667 1 0010716?
2 Osli7II2 2 901a

NII LOkA 00119?01
VA9S turf 00011771 (I. 2741

W~ILWOtLY 100.00 100

p 1 M14 I I.16 11.17

Ii~ 1,0000 14116141

II I I 11000000

YAP LurV O0'19
IPPIC114LY 100.00 100



G AW/MATIH/68-1

TABLE If

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 1.1 TO 13)

SHAPE PARAMETER d 1.05

V L I LOCATION I SCALE

11 it 11 1 00597045 1 0.01231
Z 0.092040 2 Oo.04328
3 0.063523 3 0.054051
4 0,049125 4 0.06216
5 0.0404 9 00071?06
6 0003763 6 0.079591
7 0004000 1 0.01338
a 0.027223 S 0.097170
9 0.024440 9 0.109033

10 0.02164 10 0012)435
11 0601867 11 O.157016

Ali Comm 0.'A41758
VAN cutfp 0.014390 0.019970
oppicittNLV 100000 100.00
Mllm/N) 100.00 100.00

It I l 1' 01%971383 0.043516
2 0409211) 1 0.04E017
1 0.0641 A 0.0O444A
A 0.049140 0 0.071?07
l 0,04002? 4 0.07WI7
& 0.001947 1 0,08156
* 0.0*0770 0 0.('97901
'4 oluAij 9 o.Iw'106t

10 0601190% 10 0.I1477
It 00016, 1I O.I0%706I

fI LUMNN 0644111S
VA1N (UIttf 0.01)Vn 96~h

99,99 94,#O 99.I

II II I 0. 91 1 0.06W?1
7 06091101 A 01090602

1 0.043170 1 0.07096

v 0001*0 4 0109111
v 0601111114 1 V#10100

to 000170) 10 09,111154
It 0.018701 11

"lIA, c~ifth 064i0716
VAN LOWt 0.)406



G A o/ MATH!4 68-1

TABLE I1I

COJEFFICIENTS FOR W5IMATION OF
LOCATI(N AND SCALE PARAN6EES OF A

WETBULL POPULATION FROM 1-ORDER STATIVlICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETFR a 1.75

M II LOCATION I SCALE

EFFICIENCY 998 9

1 1 81 0.598096 2 0,000630
2 0.092339 4 0.127054.
3 0.06)312 & 0.114064
6. 0,070119 7 0,0876A4
6 00071048 0 009811~
£3 0005650 9 0.10907

10 0.0)0578 10 0.1?16',
11 U6OI8659 It O.157)0

bIAs CORPi 00039914
VAR L(~IPP 09141t 0.0100??
W~il IfNLY 9Yd.02 99.61

1 'iI O958671 3 0.11OT41
2 O009117'4 u. 1447?1

S U000)411 1 0,0Y7277
7 0.06241? 9 0.109801
4 0401020 Ic 001?1745
It 0.024169 11 0,579

NIA% ULfth 0018
VA04 cutt 0,0144)4 01010040
tfiI(It'dV 94,70v,.

II L I1 (16001:7 3 (i1)10?6

0,111 ol- Iop1?

9 O006006 10 011)

II 0014114 11 011WS41
MIA', LOOPI 0,416704

VAN II b 0.b014646 0,0111"

7 090960)q 10 O.11?4
10 Q I %'M sI

0IAS LOANH 0441116



r, A W/ MAT H/ 68- 1

TABLE It

CoEFFICIENIS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETRS, OF A

WEISULL POPULATION FROM 1-ORDER STATMSICS,
ISAMPLE SIZES 11 TO 13)

SIIAPE PARAMETER * 1.75

L I LOCATION I SCALE

VAR COPff 0.014524 0000350
UEICIeNCY 99.00 98.75

11 11 '. 1 046455)0 0 09776825
3 0*161176 6 0.243400

6 0912976) t0 0.660*7
10 0,00~5)l 11 0.160562

DIAS Look 0.424103
VAR (cuE! 0.014619 0,030089

1I It I 0.664096 6 0*144101
4 00210060 9 0.262670
9 00109M1 11 0.197085

filAl LOIA 0.412159
VAP COrll 0.014121 0.03147)
LLIMNY 97.09 9).27

It III *7110014 a 00516075
0844861 0.217650

OIAil Look 01S722110
VA" cut I 1 0101%116
tUI KIt't4 9106$~u*

II~~~ II I .C000C 4 .9'I
hIAL CONNf 0.226161
yAk 04 1 t (..0176056 41Il
tM-Llt'lLY 30.0?fs #

I 0.09?)?'. 9 .04"7V'

0*06 1 ta,#A

s 0904071103 ,St1
6 01031750.M75
7 000106067
* 0.017170
4 010)4$11

to 0.0)11) 10 081115S60

VAN LOT!? 09014414 0,0)?7t



G&W/MATH/66-1

TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1.75

M L I LOCATION I SCALE

EFFICIENCY 100.00 100.00

EFF(M/N) 99,73 90.88

11 1') 91 0.598943 2 0.069904
2 0.092398 3 0.059350
3 0,063623 4 0.069170
4 00049502 5 0.0O8120
5 0.040356 6 0.067596
6 0.051943 7 0.096520
8 004087C S 0.108413
9 U6024110 9 ).1182A6

10 0,038254 t0 0.285968
BIAS CORA 09431597
VAR CLErF 0,014436 n.32989
EFFICIENCY 99.95 99.96

11 10 1 0,599297 2 O.07448
2 0.092353 4 0.09'1761
3 09063942 5 00077978
4 0,046879 6 0.0V7865
5 0.059452 7 0.096443
7 0.062454 0 0,108548
9 0.03525 9 0,118305

10 0.038097 10 0.286152
BIA$ CPfR 0.431026
VAR COEFF U,014445 0.033010
EFFICIENCY 99,89 99.90

It 10 7 1 0.599699 2 0.097467
2 0,092584 4 0.139680
3 0*06)473 6 0.125401
4 0,070297 7 0.095796
6 0.071163 8 0,109074
6 0,055923 9 O.iizqz

10 0.046042 10 0.266475
OIAS CORR 0.430245
VAR COEFF 0.014455 0,033045
EFFICIENCY 99,82 99,79

11 10 6 1 006006k3 3 0.143008
2 0.1ZZ.114 5 0.159064
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GAW/MATH/66-1

TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER * 1.75

F L I LOCATION I SCALE

4 06102956 7 0.137676
6 0.071300 8 0,107759
a 0.055997 9 0.119109

10 0.046910 10 0.286911
BIAS CORR 0.430297

VAR COEFF 0.014479 0.033110
EFFICIENCY 99.66 99.60

11 10 1 0.602450 3 0,.44230
2 0.122600 5 0.159544
4 0.122669 7 0.200717
7 0.096439 9 0.163674

10 0.055212 10 0.287573
BIAS CORR 0,427161
VAR COEFF 0.014524 0.033230
EFFICIENCY 99.35 99.24

Ii 10 1 1 0.64533' 4 09240491
3 0.161376 7 0,238132
6 0.129763 9 0,164737

10 0,063531 10 0.289350
BIAS CORR 0.424303
VAR COEFF 0014619 0.033437
EFFICIENCY 98670 91,62

11 10 1 0,6864096 5 C,304669
4 0b210060 8 0.267550
9 0.105825 10 0.336219

BIAS CORR 0.412359
VAR COEFF 0%014821 0,033840
EFFICIENCY 97.35 97.45

11 10 2 1 0b?5OA4 6 0,460481
6 0,244986 10 0.410123

BIAS CORR 0,37225C
VAR COEFF 0,015336 0035223
EFFICIENCY 94.09 93.62

I IU I 1 1.000000 9 0.799ql
BIAS CORR 0022626i
VAR COEFF 0.017805 0.043301

261



GAW/MATH/6 -1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 1,75

K M L I LOCATION I SCALE

EFFICIENCY 81.04 76.1.

11 9 9 1 0.601113 1 09039517
2 0.092688 2 0.0'4050
3 0.063967 i 0.06619T
4 0.049382 4 0.076208
5 0.040952 5 0.5U7309
6 0.034808 6 0.00610

0.031073 7 0.i10118
B 09U26948 8 0.116057
9 0.059068 9 0.410716

BIAS CORR 0.420361
VAR COEFF 0.014489 09036666
EFFICIENCY 100.00 100,00
FFFIM/N) 99.32 nI -?4

11 9 8 1 0,601427 2 0.077561
2 0.092711 3 0,066161
3 0.064053 4 0.076248
4 0.049282 5 0,067317
5 0*041225 6 0.095657
6 0,034420 7 0.110149
7 0.046866 a 0,116110
9 0,070014 9 0.418887

bIAS CORR 0,419695
VAR COEFF 0.014496 0.036681
EFFICIENCY 99.95 99.96

11 9 7 1 0.601749 2 0,108273
2 0.092714 4 0,110358
3 0.064223 5 0.087053
4 0,049003 6 0.095962
5 0*099630 7 0.110073
7 09062646 8 0.116265
9 0.070027 9 0.419146

BIAS CORR 0,419348
VAR COEFF 0.014504 0,036707
EFFICIENCY 99.90 99089

It 9 1 1 0.602316 2 01063CR
2 0.092697 4 0,154999
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GAW/MATF/68-1

1ABLE ItIM

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 1.75

h m L I LOCATION I SCALE

3 0.08364 6 0.137936

5 0.083821 7 0.109367
7 0.062712 8 C.116563
9 0.070070 9 0.419510

BIAS CORR 0.419176
VAR COEFF 0.014517 0.036751
EFFICIENCY 99.80 99.77

11 9 1 0.603688 3 O.1596AI

2 0.122816 5 0.176126
4 0.103494 7 0.155161
6 0.088839 5 0.115424
9 0.081163 9 0.420905

BIAS CORR 0.4l7712
VAR COEFF 0.014553 0,036828
EFFICIENCY 99.56 99.56

11 9 1 1 0.645668 3 0.160171
3 0.161528 5 0.176692
6 0.111216 7 0.ZZ2741

9 O.08158b 9 046q393

bIAS CORR 0,417702
VAR COEFF 0.014627 0.036966

EFFICIENCY 99.06 q9.19

II 9 1 0.684096 4 0.266769
4 0.21006C 7 0.264391

9 0.109625 9 i1.*7T67
BIAS CORR 0.412359

EFFICIENCY 97.76 98.51

it 9 1 1 0.755014 6 0.415209
6 0.244966 9 0.526844

BIAS CORR 0.372250
VAR COEFF 0.015336 0,038129
EFFICIENCY 94.47 96.16

IL 1 1.000000 9 0.79q911
BIAS CORR 0.226261
VAR COEFF 0.017803 0.043301

263



GA/MATH/68-1

TABLE 1I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.75

L I LOCATION I SCALE

EFFICIENCY 11.37 64.68

11 8 1 0.604506 1 0.044373
2 0.093235 2 0,061044
3 0.064205 3 0.073549
4 0.049600 4 0006919
5 0.040798 5 0.095256
6 0.03S675 6 0.112982
7 o.030248 7 0.116060
8 0.081532 8 O.56275L

BIAS CORR 0.406857
VAR COEFF 0*014571 G.041290
EFFICIENCY 100.00 100.00
EFFIM/N) 98076 72.58

I 7 1 0.604793 2 0.087439
2 0.093306 3 0.073511
3 0.064143 4 0.06969
4 0.050040 5 0.095268
5 0.040430 6 0.113042
6 0.052542 7 O.IL6097
8 0,094745 8 0.563015

BIAS CORR 0.406393
VAR COEFF 0.014578 0.041309
EFFICIENCY 99.95 99.95

18 6 1 0.605171 2 0,121573
2 0.093423 4 0.124678
3 0.06399C 5 0,094980
4 0.070633 6 0.113;4
6 OO71792 7 0,116017
8 o.o94791 a 0.563495

ulAS CORR 0.406125
VAR COEFF 0.014587 0.o41341
EFFICIENCY 99.89 99.88

a1 8 0 0.606411 0.121623
2 0.123296 4 0,173602
4 0.103760 6 0.159209
6 0,071910 7 0.115252
8 0.u94923 8 0.564571

264-. ---



GAW/MATH/68-1

TABE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER i 1.75

m L I LOCATION I SCALE

BIAS CORR 0.406132
VAR COEFF 0.014612 0.041394
EFFICIENCY 99.72 99.75

l 8 4 1 0:647859 2 0.121841
3 0,140045 4 0.173921

5 0.102917 6 0.223235
8 0.109176 8 0.616281

BIAS CORR 0.405612
VAR COEFF 0.014676 0.041498
EFFICIENCY 99.28 99.50

11 8 1 0.684184 3 0.226544
4 0.190707 6 0.266527
a 0.125109 a 0.61e963

BIAS CORR 0.404180
VAR COEFF 0.014623 0.041678
EFFICIENCY 96.30 99.07

Ii 8 1 0.755014 5 0.376720
6 0.244986 8 0.675214

BIAS CORR 0372250
VAR LOEFF 0.015336 0.042276
EFFICIENCY 95.01 97.67

] 8 1 1 1.000000 0.922293
BIAS CORR 0.226261
VAR COEFF 0.017605 0.045712

EFFICIENCY 81.83 90.33

11 7 - 1 0.609076 1 0.050769

2 0.093836 2 0.069041
3 0.064832 3 0.085285
4 0.049694 4 0.095683
5 0.041984 5 0.115888
6 0,034573 6 0.118546
7 0.106004 7 0.724924

RIAS CORR 0.391514
VAR COEFF 0.014681 0.047?52
EFFICIENCY 100.00 100.00
EFF(M/N) 98.02 63.43

265I



GAW/MATH/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER u 1.75

N L I LOCATION I SCALE

it 7 6 1 3.609401 2 C,099246

2 0.093839 3 0,085248
3 0.065003 4 ,095745
4 0.049414 5 C.115911

5 0.060478 6 (3.118617
7 0.12186 7 0.725294

BIAS CORR 0.391159
VAR COEFF 0.014689 0.047278
EFFICIENCY 09.95 99.95

11 7 5 1 0.609977 2 0,138847
2 0.093823 A 0.139721
3 0.089368 0.115600
5 0.08 465 t 0.119031
7 0.121968 7 0.725803

BIAS CORR 0.390969
VAR COEFF 0.014702 0,047321

EFFICIENCY 99.85 99.66

11 7 4 1 0.611528 2 0.138948
2 0.124379 4 0.199082
4 0.124436 6 0.174828
7 0.139656 7 0.726290

BIAS CORR 0.390093
VAR COEFF 0.014742 C.047399
EFFICIENCY 99.58 99.69

11 7 3 1 0.655397 3 0.204215
3 0.184427 5 0.226866
7 0.160177 7 0.783227

BIAS CORR 0.389098
VAR COEFF 0.014850 0.047510
EFFICIENCY 98.86 99.46

11 1 0.755014 4 0.341606
6 0.244986 7 0.842139

BIAS CORR 0.372250
VAR COEFF 0.015336 0.047936

EFFICIENCY 95.73 98.57

11 7 1 1 1.000000 7 1.057582
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

hEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER d 1.75

L I LOCATION I SCALE

BIAS CORR 0.226261
VAR CcQFF 0.017805 0.050320
EFFICIENCY 82.45 93,90

11 6 1 0:615136 1 0:058902
2 0.094828 2 0,081093

3 0.065072 3 0.096423
4 0.051006 4 0.118274
5 0.040942 5 0.123872
6 0.13301e 6 0.914846

UIAS CORR 0.374114
VAR COEFF 0.014828 0.055229

EFFICIENCY 100.00 100.00
EFF(M/N) 97.05 54.27

1 I 0.615524 2 0.116148

2 0.094948 3 0.096396
3 0.064917 4 0.118358

4 0.072063 5 0.123906
6 0.152548 6 0.915"C j

BIAS CORR 0.373825
VAR COEFF 0,014838 0.055263
EFFICIENCY 99.93 99.94

11 6 1 0.616492 2 0.160940
2 0.125256 4 0.168103
4 0.105470 5 0.123558
6 0.152703 6 0.916500

BIAS CORR 0.373787
VA!, COEFF 0.014863 0.055318

EFFICIENCY 99.77 99.84

11 6 3 1 0.655426 2 0.161064
3 0.164615 4 0.231574
6 0.175959 6 0.976713

BIAS CORR 0.373623
VAR COEFF 0*014940 0.055407

EFFICIENCY 99.25 99.68

11 6 2 1 0.755014 3 0.300836
6 0.244996 6 1.039021
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TABLE It

COEFFICIENTS FOR ESTIMATION OFL LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS

[SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER m 1.75

M L I LOCArION I SCALE

BIAS CORR 04372250

VAR COEFF 0.015336 0.055730

EFFICIENCY 96.69 99,10

I 6 1 1 1.000000 6 1.216296

BIAS CORR 0.226261

VAR COEFF 0.017905 0.057380

EFFICIENCY 83.28 96,25

S 5 ' I 0.62339C 1 0.070606

2 0.095845 2 0.095419

3 0.066454 3 0.120137

4 0.050444 4 0.132095

5 0.163865 5 1.148132

BIAS CORR 0.354278

VAR COEFF 0.015028 00664 5

EFFICIENCY 100.00 100.00

EFF(M/N) 95.76 45.10

II 4 1 0.623991 2 0.137474

2 0,09583C 3 0.120111

3 0.091329 4 0.132207

5 0.188050 5 1.148916

BIAS CORR 0.354052

VAR COEFF 0.015042 0.066494

EFFICIENCY 99.90 99093

1 5 2 1 0.666637 2 0.193340

3 0.143783 4 0.194235

5 0.189581 5 1.150017

BIAS CORR 0.35459g

VAR COEFF 0,015106 09066579

EFFICIENCY 99,4? 99080

it 5 2 1 0.733914 3 0o284691

5 0,266086 5 1.218696

BIAS CORR 0.354278

VAR COEFF 0.015355 0.0667

EFFICIENCY 97.87 99.52

11 5 1 1 1.000000 5 1,413682 . -
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

iiE'BULL POPULATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

S11APF PARAMETER a 1.75

L I LOCATION I SCALE

WIAS CORR 0.226261
VAR COEFF 0.017005 0.000935
EFFICIENCY 84.40 97.91

11 4 4 1 0.634442 1 0.087222
2 0097772 2 0.120969
3 0.066300 3 0.143046
4 0.200566 4 1.453433

BIAS CORR 0.331363
VAR COEFF 0.015308 0.083370
EFFICIENCY 100.00 100,00

EFFM?/N) 94.0l 35.95

11 4 3 1 0.635669 2 0.172927
2 0.129965 3 0.143032
4 0.235166 4 1.454686

BIAS CORR 0,331257
VAR CCEFF 0.015334 0.083445
EFFICIENCY 99.83 99.91

ii 4 2 1 0.714539 2 0.239506
4 0.285461 4 1.530074

BIAS CORR 0.331904
VAR COEFF 0.015489 0.083566
EFFICIENCY 98.83 99.77

11 4 1 1 1.000000 1.676897
BIAS CORR 0.226261
VAR COEFF 0.017805 0.094361
FFFICIENCY 85.98 98.83

11 3 1 0.651925 1 0.115768
2 0.099601 2 0.156379
3 0.248274 3 1.891995

BIAS CORR 0.304274
VAR COEFF 0.015723 0.111830
EFFICIENCY 100.00 100.00
EFFiM/N) 91.52 26.80

11 3 2 1 0.696458 2 0.225402
• 3 0.W03542 3 1.893979
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TABLE I I

CUOrfICIENTS PUK ESTIMAT1ON OF
LOCATION AND SCALE PARANTERS OF A

W t"ULL POPULATION FROM L-ORoeA STAT1STICS
ISAMPLE SI1E 1 1 0 13)

SHAPE PARAMI7:0 * 1.7 .Im

h L I LOCATION I SCALE

BIAS CURR 00)0464?
VAR COMF 0,01%792 0.11196?
EFPICIFNCY 1.S6 qq,60

11 3 1 1.000000 3 7,064059
bAAS CORR Ok6261
VAR CUfF Oo605 0.112479
FtcIl ICy 850111 99.47

2 1 0,679691 1 0,1660?6
2 0,)20107 2 2.0Oq1

BIAS CORM 902?Oi)
VAR LOWI 0,016407 0.16990)
fFPICIUNLY 100.00 100.00

CFrIM/N) 7.71 170?

11 1 1 1 1.00000( 2 ?,)544)
(IAI CON" 002 661
VA1 4CoU V901780% 0,164664
I UILIt IY 91.1 99,0)

1 1 IU0000 1 4.419674
BIAS LONN 0,22661
VAR cOrip 0.01790% ,979
WICINLCY 100.00 10000

lZ I 31 01119011711 1 00028595
7 0,0169 0.09094

1 0,01i 26 0,047$45
4 0,041540 4 0, 096
Il 0401909 % 0#062219
6 0.0)1117 6 0,06974
7 0019, 1 7 0,076417
* 0.0?6181 4 0,04017
9 0,01176N 9 0091)01
hi 0,01491 to 0.102M7I

II 0.0191177 11 06115105
I 0 0,016659 12 0,145445

VAP LUtFF 001?916 0.017451
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GAW/MATHI/68-L

TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER d 1.75

SL I LOCATION I SCALE

EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 100.00

12 12 11 1 0.591116 2 0.05620C
2 0.089841 3 0047511
3 0.061904 4 0.055124
4 0.047287 5 0.062224
5 0.039748 6 0.069308
6 0.032943 7 0.076433
7 09044481 a 0.084064
9 0.035323 9 0.092396

10 0.021249 10 0.L02300
11 0.019455 11 0.1l5135
12 0.016653 12 0.145483

BIAS CORR 0.431926
VAR COEFF 0,012941 0.027459
EFFICIENCY 99.96 99o97

1? 12 1' 1 0.591332 2 0,078042
2 0.090043 4 0.079873
3 0.061483 5 O.061997
4 0,048129 6 0.069614
5 0.038519 7 0.076216
6 0,049793 8 0.034295
8 0.053593 9 0.092307

10 0.031181 IC 0.102391
11 0.019244 IL 0.115172
12 0,016682 12 0.145545

BIAS CORR 0.431446
VAR COEFF 0.012946 0.027471
EFFICIENCY 99.92 99o93

12 12 9 1 0,591696 2 0.078029
2 0089837 4 0.111143
3 0,062213 6 0.100117
4 0.g46S32 7 0.075355
5 0.017161 a 008t5035
7 0.059996 9 00919Q0
9 0.048663 10 0.102615

IL 0026961 11 0,115204
12 0.016612 12 0.145646
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.75

h L I LOCATION I SCALE

BIAS CORR 0.430736
VAR COEFF 0.012953 0.027489
EFFICIENCY 99.87 99.66

12 12 8 1 0.592108 2 0.078054
2 0.089804 4 0.111241
3 0.085046 6 0.140689
5 0.08056? 8 0.119964
7 0.060061 9 0.091063
q 0.048702 10 0.103184

11 0.026991 11 0.115247
12 0.016643 12 0,145827

8IAS CORR 0.430652
VAR COEFF 0.012964 0.027523
EFFICIENCY 99.78 99.74

12 i2 7 1 0.592985 3 0.115197
2 0.118612 5 0.126157
4 0.099601 7 0.156332
6 0.068583 9 0.130065
8 0.053762 10 0.101568
10 0.044931 11 0.115909
12 0.021505 12 0.146047

BIAS CORR 0.429298
VAR COEFF 0.012984 0.027573
EFFICIENCY 99.63 99.56

12 12 6 1 0.594451 3 0.144637
2 0.118923 6 0.169323
4 0.118226 8 0,173898
7 0.092437 10 0.140895

10 0.054397 11 0.115446
12 0.02156e 12 0.146641

BIAS CORR 0.427393
VAR COEFF 0.013015 0.027668
EFFICIENCY 99.39 99.22

2 12 5 1 0.597046 4 0.191147
2 0.119439 7 0.187770
4 0.118610 9 0.195473
7 0.109231 11 0.153340
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TABLE II

COEFFICIENTS FOR ESWIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
4SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.75

S M L I LOCATION 1 SCALE

11 0-055675 12 0.147329
BIAS CORR 0.416303
VAR COEFF 0,013072 0.027845
EFFICIENCY 98.96 98.59

12 12 4 1 0.638468 5 o.2qoo
3 0.156686 9 0.260098
6 0.123525 11 0,15S344

10 0.081321 12 0.149154
BIAS CORR 0.409082
VAR COEF 0.013153 0.028202
EFFICIENCY 98.35 97*34

12 12 3 1 0.676013 6 0.358977
4 0.202067 10 0.295469
9 0.121920 12 0.182982

BIAS CORR 0.396821
VAR CGEFF 0.013334 0.028901
EFFICIENCY 97.01 94.99

12 12 2 1 0.745484 8 0.550167
6 0.254516 12 0.241439

BIAS CORR 0.355904
VAR COEFF 0.01382C 0.031257
EFFICIENCY 93.60 87.83

12 12 1 1 1.000000 10 0.774875
BIAS CORR 0.215286
VAR COEFF 0.016120 0.039737
EFFICIENCY 60.25 69,08

12 11 11 1 0.592253 1 0.0311ql

2 0.090074 2 0.042618
3 0.061875 3 0.051910
4 0.047638 4 0.059921
5 0.039410 5 0.068097
6 0.033554 6 0.075194
7 0.029663 7 0s083531
8 0.026264 8 0.OqO081
9 09023921 9 0,101714
10 0.021354 10 0,109813
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
4SAMPLE SIZES 11 TO 13)

SHAPE PARAMErER a 1%75

N P L I LOCATION I SCALE

11 0.033992 11 0.264102
BIAS CORR 0.423759
VAR COEFF 0.012966 0.029953
EFFICIENCY 100.00 1C0.00
EFF(M/N) 99.77 91,65

12 11 11 1 0.592491 2 0.061279
2 0.090046 3 0.051875
3 0.062051 4 0.C59951
4 0.04737e 5 0.068086
5 0.039859 6 0.075233
6 0.032900 7 0.083529
7 0,044550 a 0.090923
9 0.035464 9 0.101733

10 0.021112 10 0.109846
11 0.034068 11 0*264117

BIAS CORR 0.423348
VAR COEFF 0.012971 0.029962

EFFICIENCY 99.96 9q.97

12 11 9 1 0.592711 2 0.085130
2 0.09025C 4 0.08697t
3 0.06163C 5 0.067798
4 0.048221 6 0.075570
5 0.038628 7 0.083295
6 0.049876 8 0.091179
8 0.053696 9 0.101640
10 0.031106 10 0.109949
11 0.033882 11 0.264287

BIAS CORR 0.42284q
VAR COEFF 0.012976 0.029976
EFFICIENCY 99.92 99.93

12 11 8 1 0.593068 2 0.085121
2 0.090041 4 0.1212C2
3 0.062359 6 0.108956
4 0.046922 7 0.082359
5 0.057291 8 0.091994
7 0.060073 9 0.101300

9 0.048719 10 0.110200
11 0.041527 11 C.264436
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t

TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1.75

N m L I LOCATION I SCALE

BIAS CORR 0.422175
VAR COEFF 0.012983 0.029998
EFFICIENCY 99,87 99.85

? 1 0.593561 2 0.085159
2 0.090009 4 0.121323
3 0.085238 6 0.153315
5 0.080738 8 0.130183
7 0.060148 9 0.100300
9 0.048758 10 0.110832

11 0.041547 11 0.264695
BIAS CORR 0.422085
VAR COEFF 0.012994 0.030038
EFFICIENCY 99.79 99.72

12 11 6 1 0.594672 3 0.125645
2 0.118970 5 0.137591
4 0.099889 7 0.170134
6 0.084546 9 0.142531
9 0.060220 10 0.109086

11 0.041703 11 0.265644
BIAS CORR 0.421204
VAR COEFF 0.013021 0.030096
EFFICIENCY 99.58 99.53

12 11 1 0.597046 3 0.157873
2 0.119439 6 0.184632
4 0.118610 8 0.189679
7 0.109231 10 0.152436

11 0.055675 11 0.265817
BIAS CORR 0.416303
VAR COEFF 0.013072 0.030213
EFFICIENCY 99.19 99.14

12 11 4 1 09638448 4 0.208588
3 0,156666 7 0,204583
6 0.123525 9 09212959
10 0.081321 11 0.307308

BIAS CORR 0.409082
VAR COC.F 0.013153 0.030415
EFFICIENCY 98.58 98.48
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.75

N M L I LOCATION I SCALE

12 11 1 1 0.676013 5 0e316764

4 0.202067 9 0,283653

9 0.12192C 11 0.311572

BIAS CORR 0.396021
VAR COEFF 0.013334 0.030839

EFFICIENCY 97.24 97.13

12 11 2 1 0,745484 7 0,474061

6 0.254516 11 0.387974

BILS CORR 0.355904
VA' i0EFF 0.01382C 0.032132

EFFICIENCY 93.82 93.22

12 11 1 I 1.00000C 10 0.774875

BIAS CORR O.215266

VAR COEFF 0.016120 0.039737

EFFICIENCY 80.43 75.38

12 10 1j I 0.5q4327 1 0.C34282

2 0.090401 2 0.046995

3 0.062030 3 0.056604

4 0,047914 4 0.066874

5 0.039358 5 0.073324

6 0.033032 6 0.084121

7 0.094'9 7 0.089474

8 0.026797 8 0.103781

9 0.023415 9 0.106921

10 0.052447 1.0 0.35171

BIAS CORR 0.413442
VAR COEFF 0.013011 0.032967

EFFICIENCY 100.00 100.00

EFF(M/N) 99.42 83.27

12 10 9 1 0.594544 2 0.067507

2 0.qO50C 3 0.056567

3 0.061878 4 0.066908

4 0.048276 5 0.073314

5 0.038844 6 0.084167

6 0.049912 7 0.089473

8 0.040422 8 0.103831
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS CF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11.TO 13)

SHAPE PARAMETER & 1,75

N H L I LOCATION I SCALE

9 0.023016 9 0,106944
10 0.052609 10 0.385294

BIAS CORR 0.413135
VAR COEFF 0.013016 0.032977
EFFICIENCY 99.96 99.97

12 10 2 1 0.594772 2 0.093520
2 0.090573 4 C.096382
3 0.061787 5 0.073002
4 0.048489 6 0,084539
5 0.038565 7 0.089221
6 0.050050 8 0.104116
8 0.053850 9 0.106844

10 0.061895 10 0.385531
BIAS CORR 0.412579
VAR COEFF 0.013022 0.C329%4EFFICIENCY 99.92 99.42

12 10 7 1 0.595061 2 0.093515
2 0.090695 4 0.133243
3 0.061603 6 0*120494
4 0.068068 7 0.088216
6 0.068738 a 0.105002
8 0,053910 9 0.106481

10 0.061907 10 0.385969
BIAS CORR 0.412409
VAR COEFF 0.013029 0.033020
EFFICIENCY 99.87 99,84

12 10 1 0.595916 2 0.093564
2 0.119187 4 0.133334
4 0.100072 6 0.168023
6 0.068643 8 0.145922
8 0.054001 9 0.105416

10 0.061982 10 0.386924
BIAS CORR 0.412496
VAR COEFF 0.013048 0.033065
EFFICIENCY 99.72 99,70

12 10 1 0.597399 3 0.138340
t 2 0.119500 5 0.151079
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETcRS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS

4SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER & 1.75

L I LOCATION I SCALE

4 0.118781 7 0.187o50

7 0.092766 9 0.15'585

10 0.071546 10 0.386'52

SIAS CORR 0..4lC530

VAR COEFF O.013060 0.033147

EFFICIENCY 99.47 99.46

12 10 4 1 0.638468 3 0.173438

3 0.156686 6 0.202560

6 0.123525 8 0.208564

10 0.081321 10 0.431957

BIAS CORR 0.409082

VAR COEFF 0.013153 0.033268

EFFICIENCY 98.92 99.10

12 10 3 1 0.676013 5 0.287332

4 0.202067 8 0.247939

S 0.1219ZC 10 0.435658

BIAS CORR 0.396821

VAR COEFF 0.013334 0.033562

EFFICIENCY 97.58 98.23

12 10 2 1 1.745484 6 0.426174

6 0.254516 10 0.521331

BIAS CORR 0.355904

VAR COEFF 0.013820 0.034414

EFFICIENCY 94.15 95.79

12 to 1 1 1.000000 10 0.774875

BIAS CORR 0.215286

VAR COEFF 0,01612C 0.039737

EFFICIENCY 80.72 82.96

12 9 9 1 0g597156 1 0.038155

2 0.090759 2 0.051678

3 0.062507 3 0.064419

4 0.047742 4 0.071117

5 0.040004 5 0.085261

6 0.033331 6 0.088161

7 0.030576 7 0. 107279

8 0.025721 8 0.105623
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND v'A1E PARAMETERS OF A
WEIBULL POPULATI P M L-ORDER STATISTICS

ISAMPLf SIL,$ 11 TO 13)

SHAPE r &METER * 1.75

m L I LU 'IM SCALE

9 0.072204 9 0.514531

BIAS CORR 0.401629
VAR COEFF 0.013073 0.036659
EFFICIENCY 100.00 100.00

EFF(M/N) 98.95 74.88

12 9 ' 1 0.597385 2 0.074509

2 0.090731 3 0.064380

3 0.06267e 4 0.071157

4 0.04746e 5 o.o85254
5 0.040441 6 0.088214

6 0.032771 7 0.107284

7 0.045154 8 0.105679

9 0.083332 9 0.514701

BIAS CORR 0.401241
VAR COEFF 0.013078 0.036672

EFFICIENCY 99.96 99,96

12 9 7 1 0.597649 2 0.104123

2 0.090700 4 0.104708

3 0.062893 5 0.084938

4 0.047136 6 0.088640

5 0.057661 7 0.107010

7 0,06056C 8 0.106005

9 0.083380 9 0.514873

BIAS CORR 0.401014

VAR COEFF 0.013083 0.036693

EFFICIENCY 99.92 99.91

12 1 1 0.598147 2 0.104131

2 0.090668 4 0.1475q9

3 0.085677 6 0.130472

5 0.081236 7 0.105865

7 0.060635 8 0.107038

9 0.083436 9 0.514990

BIAS CORR 0.400914
VAR COEFF 0.013094 0.036728

EFFICIENCY 99.84 99.81

12 9 1 0.599291 3 0.153106

2 0.119881 5 0.166994
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

hEIqULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.75

M L I LOCATION I SCALE

4 0.100587 7 0.!50289
6 0.085082 8 0.103929
9 0.095159 9 0.517064

BIAS CORR 0.399941
VAR COEFF 0.01312V 0.036781
EFFICIENCY 99.63 99.67

12 9 4 1 0.639895 3 C.153341
3 0.157183 5 C.167309
6 0.107230 7 C.208493
9 0.095692 9 C.563181

BIAS CORR 0.400192
VAR COEFF 0.013183 0.036859
EFFICIENCY 9.917 99.46

12 9 1 0.676013 4 0.252694
4 0.202067 7 0.249354
9 0.12192C 9 0.566287

BIAS CORR 0.396821
VAR COEFF 0.013334 0.037062
EFFICIENCY 96.04 98.91

12 9 2 1 0.745484 5 0.385844
6 0.254516 9 0.658756

BIAS CORR 0.355904
VAR COEFF 0.013q20 0.037692
EFFICIENCY 94.60 97.26

12 9 1 1 1.0000OC 9 0.885768
BIAS CORP 0.215286
VAR COEFF J.016120 0.041248
EFFICIENCY 81.10 8e.87

12 8 a 1 0.600837 1 0,042675
2 0.091453 2 0.059228
3 0.062463 3 0.069097
4 0.048692 4 0.085296
5 0.039228 5 0.087848
6 0.034993 6 0.110889
7 0.028958 7 0.106390
8 0.093375 8 0.657259
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.75

A L LOCATION I SCA'.E

BIAS CORR 0.388308
VAR COEFF C.013155 0.041285

EFFICIENCY 100.00 100.00
cFF(M/N) 48.34 66.49

12 8 1 0.601046 2 0.084767
2 0.091549 3 0.069055
3 0.062315 4 0.085346
4 0.049044 5 0.087842
5 0.038728 6 0.110956
6 0.050787 7 0.106395
8 0.106531 8 0.657525

BIAS CORR 0388015
VAR COEFF 0.013159 0041301
EFFICIENCY 99.96 99.96

12 0 6 1 0.601357 2 0.116535
2 0.091672 4 0.121339
3 0.062129 5 0.087471

4 0.068695 6 0.11142!
6 0.069544 7 0.1061'i

8 0.106602 8 0.658073
BIAS CORR 0.387839

VAR COEFF 0.013167 0.041325
EFFICIENCY 99.91 99.90

12 8 1 0.602207 2 0.116547
2 0.120409 4 0.165529
4 0.100975 6 0.154521
6 0.069651 7 0.104920
8 0.106758 8 0.659266

BIAS CORR 0.387898
VAR COEFF 0.013187 0.041362
EFFICIENCY 99.76 99.e1

12 8 1 0.604523 2 0.116635
2 0.120858 4 0.165737
4 0.137596 6 0.2.1104
8 0.136723 8 0.707896

BIAS CORR 0.385650
VAR COEFF 0.013238 0.041427
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WLIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLL SllE 11 TO 13)

SHAP[ PARAMEIfR * 1.75

d I I LOCAT ION SCALE

EFFICIENCY 99.37 99.66

1 8 3 1 0.648271 3 0.215149
3 0.196502 6 0.253575
8 0155147 a 0.710332

BIAS CORAk 0,84044
VAN COUFF 000OI357 0.04157?
FFIIENLY 90,48 99.31

12 / I 0745414 5 0.)5U447
1, 0,54516 1 0.70666

DIAL LORA 0.355904
VAR COtff 0.013820 0.042037
L-FILIINLY 95.19 90,21

12 a I DIA0 I 1000000c 1.0019q
113*$ CoMM 0,2ISI26
VAfR COlf! 0,U612C 0.044517
fepr~Ld419.61 92.70

1? 7 7 1 00605700 1 0,049060
/ 0,091917 2 0.065758

0 0)469 1 0,00009)
4 0,048036 4 0.009242

6 0.01)139 6 0,109M~
7 0.116141 7 0.619790

DIAS LUNAM 0.13)6?
VAR COEFI 0.011261 0.04714H
tFPICItNLY 100,00 100.00
EFFIM/Ni 97.55 50.10

72 6 1 0.60%978 2 0,095128
0,091906 3 0,061091

1 01063607 4 0.09)01
4 0,0476U0 S G.111525

O.05q604 6 0.109916
7 0.11 145 7 0620179

DIAL. LURk 0.31TJ124
VAR COFPt 0.011|46 0,047269
FFI ICI[NCY 99,96 g99 .
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
iSAMPLE SIZES It 10 13)

SHAPE PARAMETER d 175

M I LOCATION I SCALE

12 7 5 0.606487 2 0.133352
122 0,091874 4 0.132600

3 0.086937 5 0.113105 _
0,082431 6 0.110474
0132270 7 0.820489

BIAS COOR 0.373004
VAR COFFF 0,013277 0 047305
EFFICIENCY 99.87 99.88

12 7 1 0.607863 2 0. 33407
2 0.121532 4 0.189797
4 0,120505 6 0.166233
7 0.150099 7 0.a20639

PIAS COIR 0.372376
/AR COFFF 0.013309 0.047367
EF'ICICNCY 99.63 99.75

12 7 1 0.650141 3 0.195722
3 0,178876 5 0.215864
7 0.170963 7 0.074870

BIAS CORR 0.371860
VAR COEFF 0,013396 0.047442
EFFICIENCY 91.99 99.59

1? 7 7 1 0.745484 4 0.324533
6 0.254516 7 0.932604

BIAS CORR 0,355904
VAR COEFF 0.01382C 0.047779
EFFICIENCY 95.95 96.89

17 7 1 1 1.000000 7 1.140823
BIAS CORR 0.215296
VAR COEFF 0.016120 0.049594

EFFICIENCY 82.26 95.27

12 6 b 1 0.611987 1 0.056639
2 0.093009 2 0.078376
3 0.063422 3 0.091309
4 0,049860 4 0.115037
5 0.039577 5 0.116215
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.75

1 LOCATION I SCALE

6 0.142065 6 1.011825
BIAS CORR 0.356536
VAR COEFF 0.013400 0.0S5225

EFFICIENCY 100.00 100.00
EFF(MN) 96.54 49.71

12 6 5 1 0.612312 2 0.112287
2 0.093216 3 0.091265
3 0.063233 4 0.115117
4 0.069943 5 0.116221
6 0.161296 6 1.012343

BIAS CORR 0.356335
VAR CnEFF 0.013407 0.055254
FFFICIENCY 99.94 99.95

12 6 4 1 0.613194 2 0.154301
2 0.122466 4 0.162714
4 0.102798 5 0.115760
6 0.161542 6 1.013393

BIAS CORR 0.356347
VAR COEFF 0.013428 0.055297
EFFICIENCY 99.79 99.87

12 3 1 0.654868 2 0.154361
3 0.160426 4 0.221259
6 0.184707 6 1.070629

BIAS CORR 0.356355
VAR COEFF 0.013493 0.055362
EFFICIENCY 99.31 99.75

12 6 2 1 0.745484 3 0.286509
6 0.254516 6 1,131361

BIAS CORR 0.355904
VAR COEFF 0.013820 0.055619
EFFICIENCY 96.96 99.29

12 6 1 1 1.000000 6 1.302462
BIAS CORR 0.215286
VAR COEFF 0.016120 0.056916
EFFICIENCY b3.13 97.03
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDEP STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1,75

M L I LOCATION I SCALE

12 5 1 0,620491 1 0.068089
2 0.094034 2 0.091339
3 0.065042 3 0.116092
4 0.049003 4 0.125300
5 0.171430 5 1.249499

BIAS CORR 0.3374fl
VAR COEFF 0.013C 0.066442
EFFICIENCY 100.00 100.00
EFF(M/N) 95.21 41.32

12 5 1 0.621029 2 0.132116
2 0.094004 3 0.116054
3 0.088938 4 0.125403
5 0.196029 5 1.250205

BIAS CORR 0.337304
VAR COEFF 0.013598 0.066483
EFFICIENCY 99.92 99.94

12 5 1 0.662469 2 0.185584
3 0.140772 4 0.185958
5 0.196759 5 1.251114

BIAS CnRR 0.337859
VAR COEFF 0.0136S2 0.066553
EFFICIENCY 99.52 99s@3

12 5 2 1 0,726736 3 0.273276
5 0,273264 5 1.316869

BIAS CORR 0.337966
VAR COEFF 0.01386C 0.066701
EFFICIENCY 98.02 99.61

12 1 1 1.00000c 5 1.505510
BIAS CORR 0.215246
VAR COEFF 0.016120 0.067637
EFFICIENCY eA.B2 98.23

12 4 1 0.632141 1 0.033928
2 0.096041 2 0.116546
3 0.065234 3 0.136725

4 0.206534 4 1.562605
BIAS CORR 0.315503
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 1*75

K M L I LOCATION I SCALE

VAR COEFF 0,013845 0.003368
EFFICIENCY 100.00 100.00
EFF(M/N) 93.43 32.93

12 4 3 1 0.633062 2 0.166834
2 0,126246 3 0.136692
4 0.240672 4 1.563733

BIAS CORR 0.315452
VAR COEFF 0.013861 0.083430

EFFICIENCY 99.84 99v93

12 4 2 1 0.709268 2 0,229847
4 0.290732 4 1,636298

BIAS CORR 0.316202
VAR COEFF 0.013998 0,083526
EFFICIENCY 98.90 99.81

12 4 1 1 1.O0000C 4 1.778107
BIAS CORR 0.215286
VAR COEFF 0116120 0,084174
EFFICIENCY 85.89 99.04

12 3 3 1 0,649425 1 0.111543
2 0.09805 2 0.150145
3 0.252518 3 2,014975

BIAS CORR 0289619
VAR COEFF 0.014926 0.111826
EFFICIENCY 100.00 100.00
EFF(M/N) 90.93 24.55

12 3 2 1 0.692769 2 0.217026
3 0,307231 3 2.016734

BIAS CORR 0.290013
VAR COEFF 0.014285 O.lllq38
EFFICIENCY 99.59 99.90

12 3 1 1 1.0coooc 3 2.180972
BIAS CORR 0.215286
VAR COEFF 0.016120 0.112322
EFFICIENCY 88.25 99.56
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TABLE 14

COEFFICIENTS FOR ESTIMATION GF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES It TO 13)

SHAPE PARAMETER a 1.75

m L I LOCATION I SCALE

12 2 2 1 0.677358 1 0.162533
2 0,322642 2 2.781137

BIAS CORR 0.257777
VAR COEFF 0.01485C 0.169581

EFFICIENCY 100.00 100.00
EFF(M/N) 87.11 16.19

12 2 1 1 1.000000 2 2.881980
BIAS CORR 0.215286
VAR COEFF 0.016120 0*169816
EFFICIENCY 92.12 99.86

12 1 1 1 1.000000 1 4.644978
BIAS CORR 0.215266
VAR COEFF 0.016120 0.3477q6
EFFICIENCY 100.00 100.00
EFF(M/N) 80.25 7.89

13 13 13 1 0.585432 1 0.025534
2 0.087973 2 0.034832
3 0.06019F 3 0.042273
4 0.046184 4 0.048868
5 0.03854 5 0.055059
6 0.032368 6 0.061064
7 0.028741 7 0.067121
8 0.025365 8 0.073354
9 0.023139 9 0.080045

10 0.020948 10 0.087462
11 0.019145 11 0.0963L.
12 0.017348 12 0.107880
13 0.014998 13 0.1.3528

BIAS CORR 0.423932
VAR COEFF 0.01172e 0.025324
EFFICIENCY 100.00 100.00
EFFIM/N) 100.00 100.00

li 13 12 1 0,585633 2 .051185
2 0.08789C 3 0
3 0,060592 4 C-,149895
4 0.045561 5 0.055034
5 0.038993 6 0.061112
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TABLE Ii

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.75

N L I LOCATION I SCALE

6 0.031479 7 0.067085
7 0.042861 8 0°073410
9 0.034896 9 0.080033

10 0.020438 10 0.087492
11 0.019379 11 0.096342
12 0.017302 12 0.107902
13 00015005 13 0.135556

BIAS CORR 0.423660
VAR COEFF 0.011732 0.025329
EFFICIENCY 99.97 99.98

13 13 11 1 0.58574C 2 0.069458
2 0.088276 4 0.071105
3 0.059551 5 0.054705
4 0.047392 6 0.061550
5 0.036673 7 C.066604
6 0.048248 8 0.073965
8 0.C51697 9 0.079625

10 0.031261 10 0.087756
11 0,018685 11 0.096288
12 0,017485 12 0.107953
13 0.014992 13 0.135597

BIAS CORR 0.423371
VAR COEFF 0.011736 0.025337
EFFICIENCY 99.94 99.95

13 13 10 1 0.586060 2 0.069433
2 0.087733 4 0.098399
3 0.061123 6 0.089010
4 0.044673 7 0.065348
5 0.055671 a 0.075333
7 0.057911 9 0.078532
9 0.046957 10 0.088540

11 0.027693 11 0.096008
12 0.017145 12 0,1080A1
13 0.015034 13 0.135656

BIAS CORR 0.423014
VAR COEFF 0.011740 0o025349
EFFICIENCY 99.90 99.90

13 13 9 1 0.586236 2 0.069399

2S8
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.7!

N M L I LOCATION I SCALE

2 0.088475 4 0.098532
3 0.059249 6 0.123446
4 0,065897 8 0.106744
6 0.066249 9 0.076914
8 0.051794 10 0.089667

10 0.043069 11 0.095653
12 0.024061 12 (.108271
13 0.014969 13 0.135748

BIAS CORR 0.422439
VAR COEFF 0.011746 0,025369
EFFICIENCY 99.85 99.82

11 1 0.586929 3 0.102434
2 0.087742 5 0.111298
3 0.082765 7 0.136275
5 0.078258 9 0.115366
7 0.057985 10 0.084846
9 0.047105 11 0.097846

11 0.031932 12 0.107906
13 0.019281 13 0.135956

BIAS CORR 0.421139
VAR COEFF 0.011757 0.025400
EFFICIENCY 99.76 99.70

1a 13 7 1 0.587615 3 0.127544
2 0.11588C 6 0.149468
4 0.097021 8 0.150064
6 0.066388 10 0.123673
8 0.065580 11 0.095225

11 0.047955 12 0.108871
13 0.019361 13 0.136177

BIAS CORR 0.420050
VAR COEFF 0.011779 0.025455
EFFICIENCY 99.57 99.48

S 13 6 1 0*589411 4 0.167943
2 0.116252 7 0.164608
4 0.097121 9 0.165697
6 3,081517 11 0.132986
9 0.072065 12 0.108169

12 0.043634 13 0.136793
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIUULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 1i TO 13)

SPAPF PARAMETER a 1.75

m L I LOCATION I SCALE

BIAS CORR 0.412386
VAR COEFF O.01181C 0.025548

EFFICIENCY 99.31 99.12

13 13 5 1 0.628443 4 0.203633

3 0.152066 a 0.207003

6 O.103026 10 0,185616

9 0.072721 12 0.143845

12 0.043745 13 0.137483

BIAS CORR 0.412864
VAR COEFF 0.01186C 0.25731

EFFICIENCY 98.89 98,42

1- 13 4 1 0.632275 6 0.306888

3 0.17080 8 10 0.246q21

7 O,1246lt 12 D.145919

II 0.07221C 13 C.139265

BIAS CORR 0.402627
VAR COEFF 0.011934 0.026076

EFFICIENCY 98.27 97.11

1) 13 2 1 0.66q294 7 0.370771

4 0.211949 11 0.279101

t0 0.118751 13 0.111011

BIAS CORR 0.389524

VAR COFFF 0.012108 0,02040

EFFICIENCY 96,87 9%.70

l 13 2 1 0.737756 9 0.548394

6 0.262244 13 0.226163

BIAS CORR 0.341217

VAR COEFF 0.012565 O.C28488

EFFICIENCY 93.34 87.36

li 13 1 1 1.00000C 11 0.753597

BIAS CORR 0.205661

VAR COEFF 0,014711 0.036817

EFFICIENCY 79.73 68.78

13 2 12 1 0.586626 1 0.027653

2 0.088153 2 1,037753
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1.75

t L I LOCATION I SCALE

3 0,060305 3 0.045674
4 0.046304 4 0.0f3192
5 0.038187 5 0.059121
6 0.032495 6 0.066756
7 0.028725 7 0.071996

8 06025455 a 0,079847
9 0.023089 9 0.085772
10 0.021108 10 0.095916
11 0*018996 11 0.102535
12 0.030557 12 0.245604

BIAS CORR 0.416252
VAR COEFF 0.011752 0.027438
EFFICIENCY 100.00 100.00
2FF{M/N) 99.80 92.29

13 12 11 1 0.586628 2 0.054381
2 0.088031 3 0.045639
3 0.060704 4 0.053222
4 0.0456"8 5 0.059096
5 0.0390g 6 0.066809
6 0.031603 7 0.071958
7 0.042915 8 0.079910
9 0.034877 9 0.085760

10 0.020597 10 0.095950
11 0.019231 11 0.102553
12 0.030517 12 0.245660

BIAS CORR 0.415976
VAR COEFF 0.011756 0.027444
EFFICIENCY 99.97 99.98

13 12 10 1 0.586933 2 0.075206
2 0.088457 4 0.077222
3 0.059661 5 0.058741
4 0.047510 6 0.067284
5 0.036699 7 0.071440
6 0.048365 8 0.080512
8 0.051751 9 0.085321

10 0.031399 10 0.096237
11 0.018537 11 0.102497

BA 12 0.030609 12 0.245?60
BIAS CORR 0.415697

29t
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TABLE It

CUEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OR0ER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 1,75

N M L I LOCATION I SCALE

VAR COEFF O007"n  0.027454
EFFICIENCY 99.94 99.Th

1- 12 9 1 0.58726C 2 0.075182
2 O,061913 4 0.106533
3 0.061231 6 0.096774
4 0,044706 7 0.070094
5 0.055765 8 0.081983
7 0.058004 9 0.084150
9 0.047041 IQ 0.097083

11 0.027609 11 0.102199
12 0.030385 12 0.245961

BIAS CORR 0.415311
VAR COEFF 0.011764 0.027468
EFFICIENCY 99.90 99.89

03 12 8 1 0.587426 2 0.075149
2 0.088655 4 0.106682
3 0.05936C 6 0.133718
4 0.066027 8 0.115682
6 0.066378 9 0.082418

0051848 1o 0.098299
lu 0.043114 I 0.101824
12 0.037192 12 0.246266

BIAS CORR 0.414781
VAR COEFF 0.011770 0,027491
EFFICIENCY 99.85 99.81

13 12 7 1 0.58833e 3 0.111008
2 0.088138 5 0.120516
3 0.082958 7 0.147446
5 0.078287 9 0.124252
7 0.072233 10 0.093093

10 0.052671 i 0.104213
12 0.037375 12 0.246106

BIAS CORR 0.413841
VAR COEFF 0.011786 0.027578
EFFICIENCY 99.72 9 e."r

1' 12 6 1 0.589411 3 0.138114
2 0.116252 6 0.161942
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TABLE 1

CU%:FFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L.ORDER STATISTICS

(SAMPLE SIZES 11 I'0 13)

SHAPE PARAMETER A 1.75

r L I LOCATION I SCALE

4 04097121 a 0.162144
6 0.081517 IC 0.134778
9 0.072065 1) 0.101389

12 0.043634 12 0.247382
BIAS CORR 0.412386
VAR COEFF 0.011810 0.027590
EFFICIENCY 99.51 9q.45

1- 12 1 0.628443 4 0.182095
3 09152066 7 0.178183
6 0.103026 9 0.179563
9 0.072721 11 0.142827

12 0.043745 12 0.247315
BIAS CORR 0.412864
VAR COEFF O.Qi11860 0.027703
EFFICIENCY 99.09 99.04

1 12 1 1 0.632275 4 0.220723
3 0.170698 8 n.223990
7 0.124616 10 0.200909

11 0.072210 12 0.286085
BIAS CORR 0.402627
VAR COEFF 0.011934 0.027q09
EFFICIENCY 98.48 98.31

13 12 3 1 0.669294 6 09332791
4 0.211949 10 0.267481

10 0.118757 12 0.290327
BIAS LORR 0.309524
VAR COEFF 0,012108 0.028314
EFFICIENC Y  97.06 96.91

13 12 2 1 0.737756 8 0.477720
6 0.262244 12 0.362754

BIAS CORR 09341217
VAR COEFF OO12565 0.029593
EFFICIENCY 93.53 92.72

ii 12 1 1 1.000000 1 0.753597
BIAS CORR 0,205661
VAR COEFF 0,014711 0.036817
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FRUM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER m 1.75

M LOCAIIUN I SCALE

EFFICIENCY 79.89 74.53

13 11 11 1 O.eS8400 1 0.030194
2 C.088393 2 0,040955
3 U060576 3 0.050624
4 0.046213 4 0.056034
5 0.038664 5 0.06767d
6 0.032142 6 0,068909
7 0,029175 7 0.061749
8 0025114 a 0.0834R9
9 0.023717 9 0.098496
10 0020517 t0 0.098949
11 0.047081 11 09357013

BIAS CORR 0.407066
VAR CUEFF 0.011708 C.029946
EFFICIENCY 100.00 ICOO0
EFFIM/N) 99.49 P4.57

1 1 0~. :oif 06 2 0.059112
2 0,08f272 3 0.050587
3 0.06u97C 4 0,056068
4 0.045596 5 0,067653

5 0.039484 6 0.068968
6 0.031262 7 0.081710
7 0.043175 8 0.083559
9 0.035348 9 0.098486

10 0020013 10 0,098987
11 0.047275 11 0.357096

IAS CORR 0.406803
VAA CUEFF 09011791 0.029953

EFFICIENCY 99,9T 99,98

13 11 0 .0,588600 2 0.082198

2 0.088232 4 0.002672

3 0,061205 5 0.067263
4 0.04!168 6 0.06949,
5 0,040046 7 0.051140
6 u#OO.,2 8 0.08427
7 0,041459 9 0.090005

9 U,047002 10 0.0911307
11 0.055305 11 0,357150
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TABLE 11

COEFFICIENTS rOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 1.75

m L I LOCATION I SCALE

BIAS CORR 0.406331
VAR COEFF 0#411795 0.029964
EFFICIENCY 99.94 99.94

1- 11 6 1 0.589022 2 0.082177
2 0.088155 4 0.116245
3 0.061492 6 0.103269
4 0.044721 7 0.079608
5 0.056043 8 0.085916
7 0.058101 9 0.096676
9 0.047168 10 0.100278

11 0.053299 11 0.357047
BIAS CORR 0.406195
VAR COEFF 0.011799 0.029983
EFFICIENCY 99.91 99.87

1 I 7 1 0.509453 3 0.120726
2 0,0810e 5 0.131381
3 O.O83107 7 0.116664
5 0.078567 a 0.080357
7 0.058163 9 0.101467
9 0.047285 10 0.097469

11 0.055298 11 0.358344
BIAS CORR 0.406165
VAR COEFF 0.011807 0.030011
EFFICIENCY 99.83 qq.7B

13 11 6 1 0.590359 3 0.120800
2 0,116302 5 0,131652
4 0.047427 7 0.160248
6 0.066622 9 0,138764
8 0.065776 10 0.096010

11 0.063434 11 0.359322
BIAS CORR 0.405004
VAR COEFF 0.011830 0.030046
EFFICIENCY 99.65 99.67

11 1 0*592215 3 0.120948
2 0.116775 5 0.1322c1
4 0.114965 7 0.160606
7 0.104194 9 0.195535
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANO SCALE PARAMETERS OF A
WEIRULL POPULATICN FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.75

hL I LOCATION I SCALE

11 0.07185C 11 0.3988q6

BIAS CORR 0,402575
VAR COEFF 0.011865 09030132

EFFICIENCY 99.35 99.38

13 11 4 1 0.632275 4 0.198095
3 0.170898 7 0.194166

7 0.124616 9 0.195922
11 0.072210 11 0.400552

BIAS CORR 0.402627
VAR COEFF 0.011934 0.030247
EFFICIENCY 98.77 99.00

11 11 3 1 0.669294 5 0.298370
4 0.211949 9 0.265697
10 0.118757 11 0.404460

BIAS CORR 0.389524

VAR COrFF 0.01210e C.030546
EFFICIENCY 97.36 98.04

13 11 2 1 0.737756 7 0.434193
6 0.262244 11 0.485118

BIAS CORR 0.341217
VAR COEFF 0.012565 0.031393

EFFICIENCY 93.O2 95.39

13 11 1 1 1.000000 11 0.753597
BIAS CORR 0.205661
VAR COEFF 0.014711 0.036817
EFFICIENCY 80.13 81.34

I 10 IC 1 0,590776 1 0.033069
2 O.088650 2 0.045899
3 0.060448 3 0.052609
4 06047188 4 0.068217
5 0.037624 5 0.064544
6 0.033470 6 0.085804
7 0.028112 7 0.080153
8 0.026570 8 0,103152
9 0.022353 9 0.096269

10 0.064611 10 0.474768
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TABLE I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WEIFULL POPULATION FROM L-OROEP STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 9 1.75

L I LnCATION I SCALE

BIAS CORR 0.396606
VAR COEFF 0.011636 0.032961
EFFICIENCY 100.00 100.00
EFF(MIN) 99.09 76.83

1 10 9 1 0.590923 2 0.065?86
2 0.088989 3 0.052569
3 0.060126 4 0.068257
4 0.047801 5 0.064515
5 0.036678 6 0.085873
6 0.034301 7 0.08011O
7 0.027274 8 0.103232
B 0,039468 9 0.096258

10 0.074241 10 0.474905
BIAS CORR 0.396278
VAR COEFF 0.011839 0.032970
EFFICIENCY 99.9? 99.97

li 10 1 0.591066 2 0.089778
2 0.089143 4 0.095906
3 0.059823 5 0.064110
4 0.048355 6 0.086423
5 0.036184 7 0.07951?
6 0.048991 8 0.103931
8 0.052168 9 0.095758

10 0.074270 10 0.475296
BIAS CORR 0.396098
VAR COEFF 0.01181 0.032982
EFFICIENCY 99.94 99.94

1i 10 7 1 0.5913LI 2 0.089756
2 0.089275 4 0.127901
3 0.059604 6 0.118610
4 0.066532 7 0.078057
6 0.066709 8 0.105535
8 0.052259 9 0.094491

10 0.074311 10 0.476119
BIAS CORR 0,396011
VAR COEFF 0.011148 0.032949
EFFICIENCY 99.90 9968
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIRULL POPULA T ION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 1.75

m l I LOCATION I SCALE

1? 10 6 1 0.592065 2 O.89727
2 0.116633 4 0.128078
4 0.097729 6 0.159765
6 0.066777 a 0.143070
8 0.052407 9 C.092580

10 0.074389q 10 0.477407
BIAS CORR 0.396141
VAR COEFF 0,011864 0.033028
EFFICIENCY 99.76 99.80

10 I 1 0.593398 2 0.089671
2 0.116912 4 0.128493
4 0.115609 6 0,16CO76
7 0.009441 6 0.195150

10 0.08464C 10 0.518111
BIAS CORR 0.3947U9
VAR COEFF O.O1eq 0.033086
EFFICIENCY 99.55 99.62

p' 10 4 1 0,633155 3 0.164879
3 0.15274C 6 0.194089
6 0.118963 8 0.195405
1) 0.095142 10 0.519380

BIAS CORR 0.394006
VAR COEFF J.011948 0.033166
EFFICIENCY 99.66 99.38

12 10 3 1 0.669294 4 0.263323
4 0.211949 8 0.268233

10 0.118757 10 0.523110
BIAS CORR 0.389524
VAR COFFF 0.012108 0.033400

EFFICIENCY 97.75 98.68

1i 10 2 1 0.737756 6 0.398583
6 0.262244 10 0,609030

BIAS CORR 0.341217
VAR COEFF 0.012565 0.033986
EFFICIENCY 94.20 96.98

IP 10 1 1 1.00000C ic 0.855383
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TABLE 11

COEFF:CIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIPULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 1 1.75

L I LOCATION I SCALE

BIAS CORR 0.205661
VAR COEFF 0.014711 0.037684
EFFICIENCY 80.46 87.4?

13 9 1 0.593899 1 6j4o37o8o
2 0.089034 2 0.048761
3 0.061604 3 0.065339
4 0.045746 4 0.062139
5 0.039935 5 0.088963
6 0.031415 6 0.077289
7 0.030620 7 0.108328
8 0.024307 8 0.095186
9 0.08344C 9 0.602680

BIAS CORR o.384894
VAR COEFF 0.01189e 0.036654
EFFICIENCY 100.00 100.0
EFF(M/Ni 98.58 69.09

13 9 F 1 0.594085 2 0.071063
2 0.0889L7 3 0.065298
3 0.061979 4 0.062182
4 0.04516C 5 0.088939
5 0,040714 6 Q.077362
6 0.030578 7 0.108288
7 0.044162 8 0.095274
9 0.094405 9 G.602631

BIAS CORR 0.384656
VAR COEFF 0.011901 0.036665
EFFICIENCY 99.97 99.97

11 1 0.594305 2 0.070945
2 0.08884C 3 0.095316
3 0.062266 5 0.120753
4 0.044714 6 0.076438
5 0.0O6626 7 0.109460
7 0.058764 8 0.094134
9 0.094485 9 0.603699

BIAS CORR 0.384522
VAR COEFF 01011905 0.036681
EFFICIENCY 99.94 99.93
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 1.75

K M L I LOCATION I SCALE

13 9 6 1 0.594?36 2 0,470749
2 0.088793 3 0.095496
3 0.083877 5 0.160016
5 0.079167 ? 0.147128
7 0.058826 8 0.092129
9 0.094601 9 0.605160

BIAS CORR 0.384492
VAR COEFF 0.011913 0.036706
EfF ICIENCY 99.87 99.86

13 9 5 1 0.595776 3 0.147148
2 0.117519 5 0.160110
4 0.098048 7 0.147532
6 0.082149 8 0.091748
9 0.106505 9 0.605969

BIAS CORR 0.383688
VAR COEFF 0.011937 0.036742
EFFICIENCY 99,67 99.76

13 9 1 0.635190 3 0.147258
3 0.153746 5 C.160439
6 0.103806 7 0.197328
9 0.107258 9 0.648057

BIAS CORR 0.384096

VAR COEFF 0.011988 0.0367e8
EFFICIENCY 99.24 99,63

13 9 3 1 09669739 4 0.240016
4 0.195726 7 0.238762
9 0.134535 9 0.650869

BIAS CORR 0,381874
VAR COEFF 0.012111 0.036966

EFFICIENCY 98.23 99.16

13 9 2 1 0.737756 5 0.364750

6 0,262244 9 0.742273
BIAS CORR 0.341217
VAR COEFF 0.012565 0.037410
FFFICIENCY 94.69 q7.98

13 9 1 1 1.00000C 9 0.96271t
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

wEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO )3)

SHAPE PARAMETER a 1.75

L I LOCATION I SCALE

BIAS CORR 0.205661
VAR COEFF 0.014711 0.04005?
EFFICIENCY 80.88 91.50

13 a 8 1 0.597760 1 0.040981
2 0.090080 2 0.058580
3 0.060666 3 0.062665
4 0.048255 4 0.087790
5 0.037404 5 0.077594
6 0,034722 6 0.112076
7 0.027695 7 0.096722
8 0.103418 a 0,745171

BIAS CORR 0.371136
VAR COEFF 0.011977 0.041281
EFFICIENCY 100.00 100.00
FFF(M/N) 97.92 61.35

13 6 7 1 0.597907 2 0.083231
2 0.090237 3 0.062639
3 0.060358 4 0.087844
4 0.048818 S 0.077564
5 0.036700 6 0.112167
6 0.049639 7 0.096675
8 0.116340 a 0.745449

BIAS CORR 0.371646
VAR COEFF 0.011980 0.041294
EFFICIENCY 99.97 99.97

1' 8 6 1 0.598159 2 0.111828
2 0.090371 4 0.120786
3 0,060137 5 0.077107
4 0.067255 6 0.112809
6 0.06761C 7 0.095999
8 0.116468 8 0.746166

BIAS CORR 0.371544
VAR COEFF 0.011986 0.041312
EFFICIENCY 99.92 99.92

13 8 5 1 0.598928 2 0.111816
2 0.117975 4 0.159280
4 0.098731 6 0.151507
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TABLE I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

NEISULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 1.75

L I LOCATION I SCALE

6 0,067680 7 0.094309

8 0.116666 8 0.741576

BIAS CORR 0.371649

VAR COEFF 0.012002 0.041336

EFFICIENCY 99.79 99.57

13 4 1 C.600901 2 0,111806

2 0.118347 4 0.159516

4 0.133677 6 0.201265

8 0.147069 8 0.792250

BIAS CORR 0.370006
VAR COEFF 0.012043 0.041378

EFFICIENCY 99.45 99.76

13 8 3 1 0,64341C 3 0.204856

3 0.190631 6 0.243906

a 1.165959 8 0.794405

BIAS CORR 0.368896
VAR COfFF 0.012142 0.0415

EFFICIENCY 98.64 99.46

13 a 2 1 o.73775e 4 0,329292

6 0.262244 8 0.891605

BIAS CORR 0,341217
VAR COEFF 0.012563 0.041874

EFFICIENCY 95.32 98.58

S 8 1 1 1,OOOCOC a 1.081554

BIAS CORR 0.205661
VAR COEFF 0,014711 0.043787

EFFICIENCY 81.42 94.27

13 7 7 1 0.602912 1 0,047722

2 0.090238 2 0.062109

3 0.062536 3 n. 082839

4 0.046344 4 0,081515

5 0,040724 5 0.113370

6 0031732 6 0.101419

7 0.125514 7 0.908682

BIAS CORR 0.357312
VAR COEFF 0.01207e 0.047244
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TABLE Ii

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * L.75

M L I LOCATION I SCALE

EFFICIENCY 100.00 100,00

EFFIMiN) 97.10 53.60

12 7 1 0.603148 2 0.090819

2 (1090159 3 0.082794

3 0.062534 4 0.081575

4 0.045463 5 0.113350

5 0.05723e 6 0,101s2l

7 0.40739 7 0.908979

BIAS CORR 0.357149

VAR COEFF 0.012082 0.047263

EFFICIENCY 99.96 99.96

7 5 1 0.603602 2 C.090684

2 0.090113 3 0.122187

3 0.085011 5 0.155079

5 0.080369 6 0.100376

7 0.140906 7 0.910205

BIAS CORR 0.357004
VAR COEFF 0.012091 0,0472ql

EFFICIENCY 9.89 99,90

1 7 4 1 0.60487 2 0.090459

2 OIL19158 3 0.122441

4 O.17213 5 0,206679

7 0,158759 7 0.959075

BIAS CORR 0.356094
VAR COEFF 0.012119 0.047334

EFFICIENCY 99.67 9.81

13 7 1 0.6T5756 3 0.188535

3 0.174375 5 0.206856

7 0,179839 7 0.960283

BIAS CORR 0.356413
VAR COEFF 0.012190 0.047393

EFFICIENCY 99.08 99.69

13 7 2 1 0.737756 4 0.310013

6 0.262244 7 1.011230

BIAS CORR 0.341217

VAR COEFF 0.012S65 0.047675
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER 
STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE pARAMETER 0 1.75

N 0 L I LOCATION I SCALE

EFFICIENCY 96.12 99.10

13 7 1 1 1.000000 7 1.218741

BIAS CORR 0.205661
VAR COEFF O.OI4711 04049102

EFFICIENCY 62.11 96.22

13 6 6 1 0.60933 1 0.054524

2 0,091673 2 0.076379

3 0.061936 3 0.0e6107

4 0.048973 4 0.113063

5 0.018374 5 0.109125

6 O,14970, 6 1.103241

BIAS CORR 0.341033

VAR COEFF O.012210 0.055223

EFFICIENCY 100.00 100.0t

EFF(M/N) 96.06 45 e6

03 6 5 1 0,609610 2 O.109167

2 0,091S15 3 0.086057

3 0.061706 4 0.113144

4 0.068253 5 0.109101

6 0.1686L6 6 i.103731

BIAS CORR G 340091

VAR COEFF ( 012216 0.0.5247
C-FF ICiENCY ' ?- 95 99.96

13 6 4 1 0.61042C 2 0.148S01

2 , 120144 4 0.15541?

4 0.100554 5 0.108520

6 0.16do6? 6 1:104760

BIAS CORR 0.340941
VAR COEFF 0.012233 0.055280

EFIC!ENCY 99.0. 99.90

13 6 3 1 0.631.09E 2 0.148523

3 0.156931 4 O.212640

6 O.19L 1.15q004

BIAS CORR 0,341" ')

VAR COEFF 0.012290

i 4FICIENCY 99.36
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TABLE It

CoEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

NEIBULL POPULATION FROM L-ORDER STATISTICS
iSAMPLE SIZES 11 TO 131

SHAPE PARAMETER d 1.75

m' L LOCATION I SCALE

1 6 2 1 0.737756 3 0.274251
6 0.262244 6 1.216444

BIAS (.ORR 0,34127
VAR COEFF 00012565 0.055542
tFFICIENCY 97.17 99.42

6 1 1 1,00000C 6 1.38395L
BIAS CORR 0.205661
VAR COEFF 0.014711 0.056588
EFFICIENCY 63.00 97.59

13 5 1 0.61808 1 0.06599
2 0.092468 2 0.087583
3 0,063873 3 0,112803
4 0,047749 4 0.119221
5 O.77633 5 1.345573

BIAS CORR 0.322661
VAR COEFF 0,012384 0.066440
EFFICIENCY 100.00 100.Co
EFF(M/N) 94.71 38.12

4 5 1 0.618548 2 0.127246
2 0.092443 3 0.112757
3 0.086954 4 0.119322
5 0.202055 5 1.346209

BIAS CORR 0,322550
VAR COEFF 0.0123Q3 0.066475
EFFICIENCY 99.92 99,95

P 1 0.620?69 2 0.78794
2 0.145953 4 0.170659

5 0,233278 5 1.346958
BIAS CORR 0.322391
VAR COE F 0.012440 0.066533
EFFICIfN"Y 99,55 99,86

S , 1 o72062Y 3 0.263411
0,27917l 5 1.409985

tIAS CORK 00323500
VAR COF~f 0.012618 0,066652

O5
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TABLE II

COEFFICIENTS FOk ESTIMATION OF

LOCATION AN) SCALE PARAMETERS OF A

WEIBULL POPULATION FkOM L-ORDER STATISTICS

ISAMPLE SIZES It TO 13)

SHAPE PARAMETER a 1.75

M I LUCATION I SCALE

EFFICIENCY 99.1s 99.66

1 1 1.000000 I,92958

BIAS CORR 0.205661

VAR COEFF 0.01471i 0.067470

EFFICIENCY 04.18 98.55

13 4 4 1 0,629b63 1 0,000991

2 0,094i53 2 0.112701

3 0,061996 3 G,131154

4 0,711558 4 1.666603

BIAS COkr 0,30156

VAR CUUF 0012624 0,08)366

EFFICIENCY 100.00 10000

iFfiM/NI 9V.90 100A

1 4 1 U, 4)O?) 2 0,1614.7

2 0.12)469 3 011311f0h

4 0.?45294 4 1.667626

OIA$ CORK 0,)01551

VAR CUtl 0,01264) 0,001411

EfICItN(Y 99.65 9,04

1) 1 I 0,704584 2 Q.2214)?

4 O,295111 4 17)7626

VAN CUttt 0.012756
FICINL 96. 9964

11 4 | 1.000000 1.674964

VAN COWU 09014711 ,.0 6

IiF1CIM NLY #Oell q ,o

11 I I 0.647114 1 0,107104

? 00096W51 7 0914465?

S ,~02%6101 3 2,11661

JlAL LOHI14 0,27679

VAN C(itl 00 7I 0fI0l12ta

WtPICItNLY I00,00 100,0(

I I I I - -- I
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TABLE Ii

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 To 13)

SHAPE PARAMETER d 1.75

0 L I LOCATION I SCALE

1' 3 2 1 0.6B9673 2 09209611
3 0.310327 3 2.134255

BIAS CORR 0.277161
VAR CUEFF 0013027 0.111920
EFFICIENCY 99.61 99.92

1 3 1 1 1.000000 3 2.293254
BIAS CORR 0.205661
VAR COEFF 0.014711 0.112241
EFFICIENCY 8.21 99.63

13 2 1 0.675)55 1 O.L56960
2 0.324615 2 2.925501

BIAS CORR 06246279
VAR COEFF 0,013549 0,169580
EFFICIENCY 100.00 100.00
EFF(M/N) 86.56 14.93

? 2 1 1 10000000 2 3.023068
BIAS CORk 0.205661
VAR COEPF 0.014711 0.169779
[FFICIENCY 92.10 99.80

13 1 1 1 110000C 1 4,862367
BIAS CURK 0,205661
VAR COff 0.014711 0,347796
[FFICIENCY 100.00 100.00
[FFIN/N) 79,73 7.25
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TABLE II

COEFFICIENTS t-OR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.0C

N M L I LOCATION I SCALE

11 11 11 1 0.4P3118 1 0.026379
2 0.099538 2 0.038781
3 0,073302 3 0.040156
4 0.059996 4 0.058735
5 0.052031 5 0.068096
6 0.046462 6 0.077613
7 O.U4258C 7 0.087716
8 09039412 8 0.098910
9 j.036892 9 0.112172
It) O.U34613 IC C.129778
11 0.03205 II 0.1713q0

BIAS CURR 1.55427q
VAR COEFf 0.013896 0.023033
EFFICIENCY 100.00 100.00
EFF(#A/N) 100.00 100.00

11 11 10 1 0.483482 2 0.055287
2 0.099683 3 0.049136

0.07318@ 4 0.050744
4 0.060242 5 0,068095
5 0.051892 6 0.0776k?
6 0.069569 7 0.087725
q 0.05835q 8 0.0989so
9 U.O36863 9 0.112203

10 0.034650 10 C.129810
1[ 0.012072 11 u.171446

DIA$ COKR o.i57)3
VAR COEFF 0.U13907 0.021040
FFICIHNCY qq.92 99o97

11 11 1 U.483947 2 0,077273
2 0.094570 4 0.064670
3 0907)681 5 0.068041
4 0.059706 6 0.077819
% .06451 7 0.067597
7 0.986651 b 0,099112

0.03167 y 0.11270?
10 0,034601 C 0,1299C8
11 0101710? 11 0.111541

IhIA" CUPP t1).3 07e
VAI4 COMF 0.011919 00 )0)

IOU



G W /MATH/68- 1

TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER i 2,00

N L I LOCATION I SCALE

FFFICIENCY 99.83 99.91

111 F 1 0.484450 2 0.077318
2 0.099945 4 0.116745
3 0,073149 6 0.110948
4 0.086425 7 0.087452
6 0.094125 8 0.099451
8 0.080979 9 0.112150

10 0.048124 10 0.130080
11 0.032102 11 0.171700

BIAS CORR 0.552078
VAR CUEFF 0.013936 0.023076
EFFICIENCY 99.72 99.61

11 11 7 1 0.485451 3 0.118541
2 0.099818 5 0.138235
3 0.102509 7 0.124529
5 0.106772 8 0.098761
7 0.086863 9 0.112833

0.077418 10 0.130135
11 0.041162 11 0.172016

BIAS CORR 0.549817
VAR COEFF 0.013963 0.023116
EFFICIENCY 99052 99,64

11 11 1 0o467046 3 O.L18900
2 0.133378 5 0.136706
4 0,125422 7 0.181063
6 0119321 9 0.154142
9 0.091539 10 0.130488

11 0.041295 11 0.172559
BIAS CORR 09548345
VAR COEFF 0,014012 0,023192
EFFICIENCY 99.17 99.31

I0 Ii I 0,529677 4 09203043
3 0,186458 7 ',I214873
6 0,148171 9 0.154818
9 0,094196 10 0.131315
II 0.041159 ii 0.17)496

HAW CORR 0.549227

109
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TABLE It

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAME
T ERS OF A

WEIbULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 2.OC

h L I LOCATION I SCALE

VAR COEFF 0.014100 0.023322

EFFICIENCY 98.55 98.76

11 11 1 0.534689 5 C.264174

3 0.188032 a 0.245759

6 0.175811 10 0.174407

10 0.101460 11 0.175322

BIAS CORR 0.531405

VAR COEFF 0.014234 0.023579

EFFICIENLY 97.62 97.68

11 11 3 1 0.576965 6 0.334818

4 0.261000 9 0.290845

9 0.162035 11 C.214872

BIAS CORI, 0.515958

VAR COEFF 0,014526 ',024171

EFFICIENCY 95.66 95.29

11 11 2 1 0.660305 8 0,522264

6 0.339695 11 C.258779

BIAS CnRR 0.461744

VAR COEFF C.015325 0.025966

EFFICIFNCY 90.67 8B.70

11 11 1 1 1.000000 9 0.824495

BIAS CORR 0,267207
VAR COFFF 0.019509 0.033200

EFFICIENCY 71.23 69.38

11 10 10 1 0,485683 1 0.029007

z 0.l00066 2 0.042664

3 0.073671 3 0.053967

4 0.060332 4 0,064731

5 0.052245 5 0.074565

6 0,046725 6 0.085495

7 0.042729 7 0.096066

a 0,039556 0 0.108450

9 0,036924 9 0,122473

10 0.062070 10 0.302404

BIAS CORR 0.540076
VAR COEFF o.O)970 0.0253A4
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER a 2.OC

L I LOCATION I SCALE

EFFICIENCY 100000 100.00
EFF(M/N) 99.47 90.88

Ii 1' 9 1 0.486050 2 0.060816
2 0.100211 3 0.053947
3 0.073556 4 0.064743
4 0.060580 5 0.074565
5 0.052106 6 0.085540
6 0.069913 7 0.096078
8 0.058568 8 0.108497
9 0.036895 9 0.122512

10 0.062121 t0 0.302513
BIAS CORR 0.539521
VAR COEFF 0.013981 0.025354
EFFICIENCY 99.92 99.96

II 10 1 0,6652C 2 0.084960
2 0.10009S 4 0.093211
3 0.074052 5 0.074510
4 0.060044 6 0.085729
5 0.076803 7 0.095943
7 0.087004 8 0.108703
9 0.053380 9 C.122517

1i 0.062099 10 0.302713
BIAS CORR 0.538851
VAR COEFF 0.013993 0.025369
EFFICIENCY 99.83 99,90

11 13 7 1 0.487023 2 0.085016
2 0.100475 4 0.130538
3 0.073518 6 0.122019
4 0.08687C 7 0.095793
6 0,095273 8 0.109062
8 0.081209 9 0.122470

10 0.075632 10 0.303078
BIAS CORR 0.53785C
VAR COEFF 0.014010 0,025396
EFFICIENCY 99.72 99.eo

11 10 6 1 0.487993 3 O.L303q5
2 0,133616 5 0.151896
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TABLE Ii

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL PCPULATICUN FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PAR4METER a 2.OC

M L I LOCATION I SCALE

4 0.125781 7 0.136665
6 0.095447 a 0.108323
8 0.08139C 9 0.123243

10 0.075773 10 C.303492
BIAS CORR 0.538141
VAR COEFF 0.01403q 0.025446
EFFICIENCY 99.51 99.60

11 10 5 1 0.490347 3 0.130830
2 0.134193 5 a.152461
4 0.15133q 7 0.198734
7 0.135509 9 0.168602
13 0.088611 10 0.304479

BIAS CORP C.534506
VAR COEFF ,.014106 0.025537
EFFICIENCY 99.04 q9.25

11 10 i 1 0.534689 4 0.224350
3 0.188032 7 0.235998
6 0.175811 9 0.169431

10 0.101468 10 0.306426
BIAS CORR 0.531495
VAR CUEFF 0.014234 U.0256q3
EFFICIENCY 98.14 98.64

11 1) 3 1 0.576965 5 0.290848
4 0.261000 a 0.269784
9 0.162035 10 0.355611

BIAS CORR 0.515958
VAR COEFF 0,014526 0.026003
EFFICIENCY 96.17 97.47

11 10 2 1 0.660305 6 0.455637
6 0.339695 10 0.441595

BIAS CORR 0.461744
VAR COEFF 0.015325 0.027043
UFFICIENCY 91.16 93.72

11 10 1 1 1.000000 9 0.824495

BIAS CORR 0.267207
VAR COEFF 0.019509 0.033200
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TABLE I I

CUEFFICIENTS FOR ESTIMATIUN OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 2.OC

M L I LOCATION I SCALE

EFFICINCY 71.61 76934

9 I 0.489451 1 0.032245
2 0,100603 2 0.047232

0.074317 3 0.060415
4 0.060586 4 0.070836
5 0.052847 5 o.083960
6 0.046819 6 0.09633
7 0.043073 7 0.106900
8 0,039647 8 0.119448
9 0.092457 9 0.433230 I

BIAS CORR 0.523418
VAR COEFF 0.014078 0.028186

EFFICIENCY 100.00 100.00
FFF(M/N) 98.70 81.72

9 1 0.489824 2 0.067413
2 0.1C0950 3 0.060395
3 0.074202 4 0.070852
4 0.06086 5 0.0839A4
5 0.052707 6 0.093686
6 0.070193 7 ri.106918

a 0.058613 8 0.119505
9 0.092474 9 0.433397

BIAS CORR 0.522644
VAR COEFF 0.01409C 0.028197

EFFICIENCY 99.92 99.96

11 1 0.490292 2 0.094449

2 0.100836 4 0.102730
3 0.074699 5 0.083930
4 0.060297 6 0.093904
5 0.077455 7 0.106774

7 0.087444 8 0.119743
9 0.108977 9 0.433634

BIAS CORR 0.522182
VAR COEFF 0.014102 0.028217

EFFICIENCY 99.83 99.89

11 1 0.490904 2 0.094525
2 0.100915 4 0.144795
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER , 2QCi

m L I LOCATION I SCALE

3 0.103628 6 0.134798
5 0.107884 7 0.106620
7 0.087567 8 0.120163
q 0.109102 9 0.434003

BIAS CORR 0.522109
VAR COEFF 0.01412r 0.028251

EFFICIENCY 99.71 99.77

11 9 1 0.492527 3 0.*144747
2 0.134862 5 0.168712
4 0.12675S 7 0,151425
6 0.120395 8 0.119354
9 0.125457 9 04435309

BIAS CORR 0.520533

VAR COEFF 0,014169 0.029308
EFF IC I FNCY 99,36 19,57

11 9 4 1 0.535661 3 O.145277

3 0.188517 5 0.i16 3 4
b 0.149551 7 0.21989C
9 0.126271 9 0.48642'

BIAS CORR 0.521260
VAR COEFF 0.014260 0.028420

EFFICIENCY 98.72 99.13

11 J 1 0,576965 4 0.249088
4 0.26100C 7 0.261629
9 0.162035 9 0.489623

BIAS CORR 0.515958
VAR COEFF 0.014526 0.028615
EFFICIENCY 96.92 98,50

11 9 2 1 0,660305 6 0.403721
6 0,339695 9 0.544925

BIAS CORR 0.461744
VAR COEFF 0.015325 0.029292
EFFICIENCY 91.86 96.22

11 9 1 1 1.000000 9 0,824495
BIAS CORR 0.267207
VAR COEFF 0.019505 0.033200
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEISULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PAR4METER a 2.OC

I LOCATION I SCALE

EFFICIENCY "2.1& 84.90

II 8 8 1 0.494465 1 0.036168
2 0.101921 2 0.053599
3 0.074761 3 0.066361
4 0.061655 4 0.082108
5 0.05277e 5 0.09138?
6 0.047553 6 0.106779
7 0.043173 7 0.118620
a 0.123674 8 0.571405

BIAS CORR 0.504621
VAR COEFF 0.014224 0,031751
EFFICIENCY 100.00 100.00
EFF(M/N) 97.69 72.54

11 7 1 0.49466C 2 0.076240
2 0.102069 3 0.066341
3 0.074646 4 0.082131
4 0.061906 5 0.091395
5 0.052638 6 0.106844
6 0.070982 7 0.118k45
8 0.14290C a 0.571664

BIAS CORR 0.504043
VAR COEFF 0.014235 0.031765
EFFICIENCY 99.92 99.96

I1 1 0.495309 2 0.105945
2 0.102194 4 0.117156
3 0.074629 5 0.091340
4 0.088307 6 0.107091
6 0.096522 7 0.118495
8 0.143039 8 0.572197

BIAS CORR 0.503786
VAR COEFF 09014249 0.031789
EFFICIENCY 99.83 99.88

11 6 5 1 0.49631C 2 0.106038
2 O.13564C 4 0.162952
4 0,127810 6 0.151612
6 0.096701 7 0.118337
8 0.143339 8 0.573073

3
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TAeLE I I

CUEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATICN FROM 1-CROER STATISTICS
|SAPFPLE SIZES 'i. TO 13)

SHAPE PARAMETER - 2.OC

N N L I L)CAlION IAt

BIAS CORR O050O017
VAR COEFF 0.014279 0o031830
EFFICIENCV 99.61 9975

4 1 0.5a9496 3 0.1b2788
3 0.162816 5 O.18872

5 0.131059 0.169497
0.163629 a 0.573766

BIAS CORR 0.501827
VAR CGjEFF 0.014361 0.03191))
EFFICIENCY 99.04 99.50

a 3 1 0.577897 3 0.205002
4 0.235603 6 0.259792
8 0.1865CC 8 0.629667

BIAS LORR 0.503278
VAR COEFF 0.014550 0.032054
EFFICIENCY 97.76 99.C6

11 8 2 1 0.660305 5 0.360qC7
6 0,.139695 B 0,.685939

BIAS CORR 0.461744
VAR CUEFF- 0.015325 0.032497

EFFIC;ENCY 92.81 97.'/0

11 8 1 1 1.000000 a 0.934o0l
BIAS CORR 0.267207
VAR COEFF 0.019509 0.035090
EFFICIENCY 72.91 90.48

it 7 7 1 0.501134 1 0,04!487
2 0.103046 ? 0.060I03

0.076205 3 0,078280
4 0.06166C 4 0,089717
5 09053979 5 C.07210
6 0.047654 6 0.119450
7 06150322 7 0.723417

BIAS CORR 0.483622

VAP COEFF 0.014415 0.0363$3
EFFICIENCY lOovO0 100,00
EFFC(Ml) 96 40 63.36
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TABLE I I

COE~f1ICIENT! FOR ESTIMATION OF

LOCAIION AND SCALE PARAMETERS OF A

Wt1IULL OrULLATI0?4 FROM 1-ORDER STAIISTICS
I 00 S IES I I TO 13)

SHAP'E PARAMETER 'm 2.00

N I LC~INI SCALE

it 7 & 1 0.5155 2 0:086078

2 00100O55 3 0086
3 0,076383 4 0.089747

4 0.0615599 0.10722T
5 0.076629 6 0.119540

DIAS COR4R 00453201O034d
VAR (O( .142 .06

WFICI(4C.Y 99.9 9

It 1 0.00295 2 C.121138
2 0.103138 4 0o.1885

5 0.096906 6 0.17104
7 0.270419 7 0.724249

I!IA' LL0YN 0o.034 .3b
VAR cotUf 0.0144-499,034
EFFICIIN1LY9.9990

11 1 0.5039950 3 ),11258

S* 0,1505 6 0.121?)2
7 09220 7 0.725163

PIA3 Cfl4R 0*43942.o65
VAR CUFFV 000144903bi
(fFICNLY 98.479.0

71 0.44050! 4 0018582c

7 00231260 7 0.640965

VIA c0'tIf 0*04674 00036873

Pi(Ile4"ly 9404 9

11 7 1 1 1.000000 7 1.053110
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6,A W/ MA14/68- 1

,UtqrVItNI$ folk 9S1tMAION OF
LOCATION AND ICALt PARAHM A~fI W A
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G flWA A7HSth U

COMIILVIT'S1 FOR ISTIMAIION Of
LOCATION 440 SCALF PARA041IRS Of A

hi IPULL POPUeLATICN PROM L-OftOIA STAV ISICS
ISAMPLC SIME 11 10 M3

sHAII PAftAMBIM 2,00

JwI 1(JCAIIO I SLAtt

IAt L00 0)490
VARl L(Ott f 906;6 1 46c)

t IL WKIJPP4

VA" LOWu O.0OvYO.S

P I A's OIIM P 0 1 I M S I

FF1 l~t~f~v 100,00 100

II I Itti 1~~01 17, I

VAt' ( lif I OfO~0 18iaI4u

fI I I I 1 101 @Ilia VV I

VAN (it I I ujASI litahI 00111
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TABLE I I

C0EFFIC1(Nj$ FOR ESTIMATION Of
LOCAT ION AND SCALE PARAMETERS Of A

lWCtBULL POPULATION PAUM L-OROeft STATIST1(A

1I4APt PAKAMtI'Lh a 2.00

it OI1 LULAIIN I

*tficit(.t  100000 100.00
VPPIM#4100".(0 100.00

1) 1i it 0,011664, 2 0,41
I o004114 3 0004791)
3 0,07074.? 0,0111166

010-01016 (). IU(J4
00t41111U 4 167

Si u(J&U61r!4 7 0.07~.ti

to 0,0I1ov 10 0,ov&ia

I, gjsill 11 06IW90il

it I? C. 0 ?I1 0)d 1

G~i/7 (j(f 1

Ij il % ~IJ 14 0 vI I

I j.( A 10 A I L (I~ Ilit If-I

u ,if I~iI JI#~

ti IVA I-rt O.VIDU ',Ukus

0,0-06'#V% 4

It 01011', 1
tl , cv I I I I

O'illbv IQ 1u4
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TABLE I i

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

hFIIULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES It 70 13)

SHAPL P'ARAMETER d 2,00

I I LOCAIION SCALE

DIAS GOh 0.54&14
VAP cottf 0901?414 0,021120

I?1 0477017 2 06067619
1 O.0q40% 4 0610116

0,011110 6 0111TMO
o001945 5 u.111I7;

0007200 iv O,1065 94
II 0.04109? II C.l?1A&6
1? 0.011977 II 001B9414

IAL LO 00144111
VAN COWt 0,.OIii oo011146

II I? 7 I U.411910 3 Q.t011Iq

I. 0.0O i|1 ,Ui1

Il"(1' 0111019 0

I o.lI |& 4 1.I)949A 0,I41IIV B 0,i41l
0 O.11S91%kI '. I4a4

I0 0,06li&l IIHlii

VlA LI P 0141011
VAN (Ii6tf OI 11,4

Ii I l I 6 ofll110 I

0811 11111 10 6#,I4ski

0 ,0111616 11 U6 1 1

3,,
1, , 11 0
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TABLE 11

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE P'RAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIES 11 10 13)

SHAPE PARAMETER * 2.0C

I LOCAIlUN I SCAt t

12 .OO 3 L2 .t.61205
01AS CORK 0.5)8110
VAR CUWF O.OV .02119

f F ICI 4cy 98.41

0610496 9 0*164146
? O.?03171 O.Z4 1l%14

7 0.090776 11 01)11 O.OqOTTe 1? ,1)*+!

HAI LtVIK 1 796
VAK (Utf_ O.f Q V01I

1 Ii ( I P.409?149 ,4A.l

A 1 0.1W

4 (1 a Il3ll I O

VAN tiltrt 00011i4rtI(.ItheL+ 4 10

tf I ,. |4& P I ta. 14L t4mA,

VAI (n., t 4

ii II It I I Ii IO -IV

Il I, II I u. I I Il LUJ1,

VAN tfirtf 08011913

0 1U1UUU , 00,04%INV

*I U. U I 745 I Ou'lOO

'4 0.U19['4i 9 01101M1.
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TABLE It

COEFFICIENTS FOR ESTIMAIION OF
LOCATION AND SCALE PAR.AEIERS OF A

WEIRULL POPULATION FRO1 L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PAkAMETER * 2CC

4 L I LOCATION I SCALE

11 0.055993 it 0,260109
BIAS CORR 0.534036
VAR COEFF 0,0l2646 0023015
tfICI(NCV 100.00 100.00
EMPu/N) 99.54 91.65

11 1' 1 0.477941 2 002)
I 0009662t 3 0,046912
1 0,071416 4 0905%460
4 00071I4 t 0.06413?

5 0805070? 6 0.0724.?1
6 0,041904 7 0.02149
7 0.0 1404 ¢ 0,0I141
4 O,I0?l¢ 0,II )

10 04O1171Y 10 04114441
1i 0.06043 11 Q,1004

hIA% L01111 00.13090
VAk Cittf 060116%4 0.071011

I? H I UI2?I 0,I 0.071741
i OV67 4 08000,71
I 0,016'4 6 QOS4,l

010111110 7 0.0061440
wA &MM~

I I 0 .0051614 ISQ
I 0 00 Iv (, l l46+q

0100&1qi 44 1I to, lol ph+
hIA LI.NN OS0IIUIII
VAN tJttt O,0Ii6it 0.Qlgilu
ettlt~v 9'e.6? ,|

0409741V 4 0,l14111
o .OlOg 6 0,104640
8 O011116 7 0,01141")

lI 0.010464 1 0,09150'
MIMI059.4 I
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TABLE I t

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

wEIRULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES I1 TO 13)

SHAPL PARAMETER d 2.QC

K ld L I LOCATION I SCALE

BIAS CORA 0,32855
VAR COEFF 0,012673 OO304Q9

EFFICIENCY 99.79 9y,5_

12 11 7 1 0,47925 3 o.s112964

2 0.096647 5 0.130111

3 O00074 7 0.111010

5 0.102403 0 O.011701

7 0.011?515 9 0.10366T
V O.01fl1I IC 0.1140?4

1I 0.0600lt It .2110o4

DIAS (.Ukk u.W31I1(%0~0'
VAR COF 0.U1/I7 b002074
tP 99IC !t94LY.

011?42 0 11 O.1110166
0.1?0644 7 0.417171

I b I , ,itlC C114141)
, 060, "P61111| 0,11406'1

106 O , 1411 011016,111I 0,OttI/VP I I O, / I l@J

g $i LiWM 0* O,*I/Il

VAN ((it I 10.0 I /%,
StJLIt'iY V's. in

I , %., I 1t3. I

9 0.1?0104 A .U~

111A% (Ohm 01(11101/c
II , I.1A0 #tItO 1,II?~
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G 6W/ MATH./ 6e- I

TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIPULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.0G

1 0 L I LOCATION I SCALE

1? 11 1 0.567516 5 08300229
4 .248593 9 0.20T603

9 0.1I3931 11 0.330327
IiIA, LEORP (.J.98770
VAR LOEFF 0.013192 0.023600

I IIENLY 95.86 97.15

1 11 1 0.669608 7 0.465000
7 0.3)0)92 11 01410841

VAR COtf I 0.01)951 O.024661
(fFicittcy 90.65 93.32

I I II I.ocoooc 1C 0.80171)

tU I ILU141 Y 70.71 7 157

1.' k 1 0.o4hoS 4 01064775
0#044?b 160)0%

6 0.04SOVI 6 0.OSMI

hIAoo(silis

yA (I 09011M 0,

tlftIMNt, 100.00 100800

b 0,066616 7 ouup't



GAhjIM&TI4/68-

TABLE I I

COEFFICIENTS FOR ESTIMAflON CF
LOCATION AND SCALE PARAMETERS OF A

WfI~lJLL POPULATION FROM 1-ORDER STATISTICS
(SAMPLE SIlLS It 10 13)

SHAPE PARAMETER d 2*OC

K A L I LOJCATIOJN I SCALE

9 0.;)35030 9 00111,250J
10 U.08 41' 10 09399940

DIAS CORR 01669
VAR CUFrt 0.01,1138 0054
EfIG1NLYW.4 99

1? 10 noVI0 I a7IB O.Q$0975
O~u,14414 0,6994

3 ,j.7 I013 sO8
A (.0~759t 0.Csi'921
5 O.u734?7 7 0.08770~

7 00061874s B 0.101450
1-0 00515 9 (c.1IQ'"f

13 0Qp3i)Il C 0.A40qw'9
I IA$ CORR 186
VAR CUMP U101?77700)i

12 1' M 01000"016

3 00o006 6 0811776

0001047 7 06O0TI47

uj.uleDl7 9 ),110)111

B1S IP 0.If010J411 #4"1

b~iJ6 I 0.1 LAN 0100)

19 o.osujA 1

vAII Utf U.011711 0OiOJf"
MlILUNtLY fro 1 7

if l 0.4"446V (.IAU
OPIQO 011910 to 141 u

fill
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LUCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES It 70 13)

SHAPE PARAMETER a 2.OG

L I LOCATION SCALE

O.0,149T6 T 0.1U321

7 0,12T02) 9 0.15715'

10 06.11428 10 0.401170
DIAS CORK 0,516147

VAR CoerF o.o122a 0.025470
LtMC|ENY 99.24 99.4?

1? 1 ! 0,526991 3 o0LS5985
3 0.1b1160 6 0.196947
6 0,16515! 6 0,206579
i OL27096 10 0.449522

O1lS C(VAR 051496
VAR CaO 0,012924 0.025569
tPPIlClNLY 9.900 99.R

1? 1 )1 08$6751( 0 0.272157
A 0,24695) b 0,246801

0 .10)9)1 10 0.43256
t IA (.'HtM 0,496770

VAk COf.1I 0,01)19? 0.05795
tICIt',Y 96.1 98.21

I? 1) ,| 0,669600 6 0.'1090
7 0,)0)9 10 O516

DIAS L~kA 0,464#24
,jPk I - t'f 0 . isi v .kb7?

? I 1 1,00000( IQ' t.601713
V 14A 1 L R A O ,O 14A 0.034 54
VAR (j011i 0101710) .34'

4 Q'We7ly 4 ~ t~9
0 001671 5 0041

6 000441" 6 O,1pO
7 0041612 7 00101461
S 0.0ilTV07 6 .10981I



GAW/MATH/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARANETERS OF A

WEIBULL POPULATIOl FROM L-ORDER STATISTICS
ISAMPLE SIZES It TO 13)

SHAPE PARAMETER a 2OC

h N L I LUCATION I SCALE

9 U,111248 9 0s524559
BIAS CORR 0,502600
VAR COEFF 0.012643 0,028175
EFFICIENCY 100.00 100.00
EFFIM/N) 96.01 74.85

12 9 0 I 0.48538C 2 0,064089

2 0.098189 ? 0.059228

3 0.072804 4 0.063914
4 0,057205 5 0.083410

0,52324 6 0.084791
6 0.043784 7 0.101439
7 0,06236C a 0.109946
9 0.127674 9 0.524717

BIAS CORR 0.52092
VAR CUEW 0.0118sC 0*02817
EFFICIENCY 910.'04 99097

1 9 7 1 U.405714 7 0.09C372
2 0.0140121 4 0.095493
3 0.0736C 5 0.$3269
4 0.056973 6 0.05199
5 0.074786 7 0.1U0937
7 C.083240 a 0.110553
9 0,128003 9 0.524773

BIAS COPP 0150185b
VAI, COEFF 0.012859 04g28204
EFFICIENCY 91,07 99.91

12 9 1 0.486233 2 0.090437
? 009T175 4 0.136630
3 0.100198 6 0.126580
5 0.103852 7 0.100320
7 0.083368 8 .,111664
9 0.128174 9 0.524712

BIAS CORR 0.501867
VAR COUFF 0.012873 0.028233
EFFICIENCY 99.77 99.81

12 9 1 0.4a7566 3 13.7720
2 0.13111 5 0.159384
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WLIdULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 2.00

L I LOCATION I SCALE

4 O.122257 7 0.143253
6 0,114031 a 0.108414
9 06145028 9 0.527139

BIAS CORR 0,500633
VAR COEFF 0,012912 0.028260
EFFICIENCY 99.47 99068

12 9 1 00529064 3 0.138023
3 0.182425 5 09159996
6 0,|4245C 7 09202690

9 09146061 9 0.5760'7
BIAS CORR 0,501726
VAP COEFF 0,012986 0.028334
EFFICIENCY 98.89 99.45

1? Z 1 0,567516 4 09234046
4 0,248553 7 0.244072
9 0.183931 9 0.578971

BIAS CORR 0,498?70
VAR COEFF 0.013192 0.020495
fFFICIENCY 97.35 98089

12 9 1 09669608 5 0.365262
7 00330392 9 0,672036

BIAS CORR 0,464924
VAR CO[FF 00013951 00028953
EFFICIENCY 92.05 9T.32

12 9 1 1 1,000000 9 0.901332
BIAS CORR 0.255832
VAR COEFF 00017613 0,031647
FFFICIENCY 71.81 69.04

12 a 1 0.490415 1 0.034409
2 0,099743 2 0.052123
3 0.072078 3 00060584
4 0,06011 4 0.082071
5 0,050017 5 0.012216
6 09046060 6 0.102843
7 0.041243 7 0L09863
8 0,140064 8 0,659253
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VALE I11

COEFFIC|EN1S FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.0C

N 0, I LOCATION I SCALE

BIAS CORR 0,484141

VAR COEFF 0.012987 0,03745

EFFICIENCY 100.00 100#C0

EFF(M/N) 96.93 66,44

12 a 7 1 0.490681 2 0.073A34

2 0.099962 3 0.\60562

3 O071740 4 0.08Z096

4 0.060905 5 0.02199

5 0,049643 6 0.102928

6 0.067949 7 0.109841

8 015912C 8 0.659520

BIAS CORR 0.483767

VAR COEFF 0.012995 0.031756

EFFICIENCY 99.94 99 '46

12 6 1 0,491037 2 0.100711

2 O.1UOIOC 4 0.114388

3 0.071667 5 0.082055

4 0.05481 6 0.103347

6 0.092391 7 0.109328

a 0.159325 8 0.660201

BIAS CORR 0.483623

VAR COEFF 0,013005 0.031774

EFFICIENCY 99.86 99091

12 8 1 0.491925 2 09100774

2 0.132117 4 0.154924

4 0.123743 6 0.144123

6 0.092528 7 0.108719

8 0.159687 8 0.661233

BIAS CORR 0,483896

VAR COEFF 0.013029 0903802

EFFsCIENCY 99.67 99o82

12 a 4 1 0.53374! 2 0.1005

3 0,158239 4 0.155418

5 0,12797? 6 0.201545

8 0.180038 8 0.712451

BIAS CORk 0,483955

VAR COEFF 0.013099 0.031857
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

EIBULL POPULATICN FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.00

h M L I LOCATION I SCALE

EFFICIENCY 99.15 99.65

12 8 1 0,569792 3 0.193928
4 0.226?20 6 0.243835
a 0.203467 a 0o714660

BIAS CORR 0.484226
VAR COEFF 0.013249 0,031973
EFFICIENCY 96.02 99.29

12 8 2 1 0.669608 5 0,338521
7 09330392 a 0.769575

BIAS CORR 0,464924

VAR COEFF 0.013931 0,032318
EFFICIENCY 93.09 98.23

12 8 1 1 1.O0000C 8 1.006990
BIAS CORR 0.255832
VAR COEFF 0.017803 0903420L
EFFICIENCY 72o62 92.82

12 7 7 1 09491452 1 0.03q951
2 0.100510 2 0.056350
3 0,074521 3 0.076925
4 0,058983 4 0,081999
5 0,052503 5 04103580
6 0.045512 6 0,111)6
7 0.170499 7 0-009W

BIAS CORR 0.463712
VAR COEFF U.013171 0,036340

EFFICIENCY 100.00 100.00
EFFIM/N) 95.57 58.03

12 7 1 0,497012 2 0.061504
2 0.100463 3 0.076907

3 0.074110 4 0.00208
4 0.058744 5 0.103571
5 0.075855 6 0,111479
7 0.192317 7 0.809869

BIAS CORR 09463429
VAR COeFF 0.013179 0.036364
EFFICIENCY 99.93 99.96
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TABLE II

COEFFIoENTS FOR ESTIMATION OF

LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.00

M I I LOCATION I SCALE

12 7 0,498364 2 0.115654

2 0.100520 4 0.123047

3 0,102692 5 0.103417

5 0.10524 6 0,112022

7 0.192600 7 0.10135

BIAS CORR 0.463356
VAR COEFF 0.013194 0.036392

EFFICIENCY 99,82 99.88

12 1 4 1 0.499961 2 0,115762

2 0,134193 4 0.174173

4 0,14907q 6 0.163451

7 0.216767 7 0.810749

BIAS CORR 0.462672
VAR COEFF 0,01323E 0.03b436

EFFICIENCY 99.49 99.76

12 7 3 1 0.543703 3 0,177236

3 0,211217 5 0,202588

7 0*245080 ? 0.66299

BIAS CORR 0.462995
VAR COEFF 0.013350 0.036499

EFFICIENCY 98.65 99.59

12 7 2 1 0.669608 4 0.299689

7 0.330392 7 0.922394

BIAS CORR 0,464924 0.036754

VAR COEFF 0.013951 98.90

EFFICIENCY 94.41

12 7 1 1,000000 7 1.125249

BIAS CORR 0.255632
VAR COEFF OoI7683 0.038117

EFFICIENCY 73.65 95.36

12 6 6 1 0,506268 1 0.045768
2 0.102876 2 O.0607q5

3 0.074484 3 0,082423
4 0.061390 4 0,I03222

5 0.052243 5 0.114560

334



GAW/MATH/68-1

TABLE Ii

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FRGM L-OROER STATISTICS
(SAMPLE S(ZES 11 TO 13)

SHAPE PARAMETER a 2.00

N N I LOCATION I SCALE

6 0 02739 6 0.983486
BIAS CURR 0.44C994
VAR COEFF 0.013409 0,042515
EFFICIENCY 100.00 100.00
EFF(M/N) 93.87 49.61

12 6 1 0.506663 2 0.097617
2 0.103025 3 0,082404
3 0.0744LO 4 0.103264
4 0087256 5 0.114555
6 0.228646 6 0.963977

BIAS CORR 0.440764
VAR COEFF C.01342C 0,042535
EFFICIENCY 99.92 99.95

12 6 4 1 0.507622 2 0.134214
2 0.136278 4 0.147223
4 0.12699C 5 0.114393
6 0.229110 6 0.9864866

BIAS CORR 0.440968
VAR COEFF 0013447 0.042568
EFFICIENCY 99.72 9968'(

12 6 3 1 0.551129 2 U.134350
3 0.169190 4 0.203800
6 0.259680 6 1,042491

BIAS CORR 0.441457
VAR COEFF 0.013529 0.042622
EFFICIENCY 99.11 99.75

12 6 2 1 0.649165 3 0.257513
6 0*350635 6 1,100579

BIAS CORR 0.443616
VAR COEFF 0.013956 0.042814
EFFICIENCY 96.08 99.30

12 6 1 1 1.000000 6 1.264094
BIAS CORR 0.255632
VAR COEFF 0.01763 0.043787
EFFICIENCY 74.96 97.09
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

MEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMITER a 2.00

h L I LOCATION I 'CALE

12 5 5 1 0.518L47 1 Q.055328

2 09104736 2 '.079730

3 0.076753 3 t 102269

4 0.061934 4 ' K19217

5 0.238430 5 1'9 83Z

BIAS CORR 0.415522

VAR COEFF 0.013722 0.051200

EFFICIENCY 100.00 10000

EFFIM/N) 91.73 41.20

12 5 4 1 .518761 2 0.114583
2 0.104803 3 0.10225

3 0,106154 4 0.119277

5 0,270282 5 1.194477

BIAS CORR 0.415403
VAR COEFF 0.013739 0.051230 °

EFFICIENCY 99.88 99o94 "

12 5 3 1 0.562277 0.160028

3 0.166197 4 0.173859

5 0.271526 5 1.195487

BIAS CORR 0,416444
VAR COEFF 0.013806 0.051281

EFFICIENCY 99-39 99,84

12 5 2 1 0.631670 3 0.244986

5 0.368330 5 1.259105

IAS CORR 0.418135 0.051398

VAR COEFF 0.014078 9962

EFFICIENCY 97.46

12 5 1 1 1.000000 5 1,435794

BIAS CORR 0.255632

VAR COEFF 0,017663 0.052096

EFFICIENCY 76.73 96.28

12 4 4 1 0.534161 1 0.068267

2 0.107977 2 0.099937

3 0.078568 3 0,124908

4 0.279274 4 1.463871

BIAS CORR 0,366486
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TABLE 14

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 200

K L I LOCATION I SCALE

VAR COEFF 0.014152 09064338
EFFICIENCY 100.00 100.00
EFF(M/N) 86.94 32.78

12 3 1 0.935253 2 0.142960
2 0.143103 3 0.124910
4 0.321644 4 1,464842

BIAS CORR 0.386963

VAR COEFF 0.014182 0.064384
EFFICIENCY 99.T9 99.93

12 4 2 1 0.616758 2 0.198511
4 0.383242 4 1.532917

BIAS CORR 0.388323

VAR COEFF 0.014352 0.064459
EFFICIENCY 98.61 99.81

12 4 1 L 1.000000 4 1.662390
BIAS CORR 0.255832
VAR COEFF 0.017683 0.064940
EFFICIENCY 79.14 99.07

12 3 3 1 0.557571 1 0.090006
2 0.112226 2 0.130780
3 0.330203 3 1.842788

BIAS CORR 0.352542
VAR COEFF 0.014779 0.086508
EFFICIENCY 100.00 100.00
EFF(M/N) 65.17 24.38

12 3 2 1 0.604376 2 0.187542
3 0.395624 3 1.844294

8'AS CORR 0.353347
VAR COEFF 0.014857 0.086589
EFFICIENCY 99.48 99.91

12 3 1 1 1.00000C 3 1.990776
BIAS CORR 0.255632
VAR COEFF 0.017383 0.086875

EFFICIENCY 82.64 99.58
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPULATION FROM L-OROER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * ?.00

. L I LOCATION I SCALE

12 2 2 1 0.595344 1 0,131469

2 0.404656 2 2.463075

BIAS CORR 0.311071
VAR COEFF 0.015799 0.131775

EFFICIENCY 100.00 100.00

EFF(N/N) 79.67 16.01

12 2 1 1 1.00000C 2 2.548802

BIAS CORR 0.255832
VAR COEFF 0.017883 0.1319

EFFICIENCY 88.34 99.87

12 1 1 1 1.00000 1 3.908820

BIAS CORR 0.255832 0.273240

VAR COEFF 0.017883

EFFICIUNCY 100.00 100

EFF(M/N) 70.39 7.72

1 13 1- 1 0.468593 1 0.020578

2 0,093652 2 0.030087

3 0,068362 3 0.037929

4 0.055368 4 U.045041

5 0.047863 5 0.051856

6 0.042171 6 0.058560

7 0.038930 7 0.065455

8 0.035503 a 0.072618
9 0.033560 9 0,080448

10 o,031423 10 0.08924C

11 0.029819 11 0.099832

12 0.028217 12 0.114074

13 0.026337 13 0.148437

8IAS CORR 0,540117

VAR COEFF 0,011493 0.019453

EFFICIENCY 100.00 100.00

EFF(M/N) 100.00 100.00

13 13 12 1 0.468874 2 0.043098

2 0.093539 3 0.037908

3 0,069361 4 0.045057

4 0.OS3830 5 0,051818

5 0.049452 6 C.058637
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER d 2.OC

M I LOCATION I SCALE

6 0,,041159 7 0.065360
7 0.058167 8 0,072709
9 0.04;989 q 0.000410
10 0.031040 10 0*089282
11 0.030101 11 0.099844
12 0.020L26 12 0.114098
13 0.026361 13 0.148466

PiAS CORR 0.539603
VAR COEFF 0.011499 0.019456
EFFICIENCY 99.95 99.98

13 13 1l 1 0.468937 2 0.059786
2 0.094556 4 0.065472
3 0.066745 5 0.031566
4 005814C 6 0.059181
5 0.045021 7 0.064518
6 0.063608 8 0.073771
8 0.072153 9 0.079569

10 0.046634 IC 0.089795
11 0.029236 11 0.099699
12 0.028436 12 0.111170
13 0.026332 13 0.148510

BIAS CORR 0.539460
VAR COEFF 0.011505 0.019463
EFFICIENCY 99.90 99.95

1 13 1) 1 0.469443 2 C.059796

2 0.093244 4 0.090655
3 0.070457 6 0.085314
4 0.052125 7 09063424
5 0.071343 a 0.075683
7 0.078043 9 0.077468
9 0.068045 10 0.091394

11 0.042920 11 0.099046
12 0.027959 12 0.114394
13 0.026432 13 0.148565

BIAS CORR 0.539037
VAR COEFF 0.011511 0.019472
EFFICIENCY 99.85 99.90

13 13 9 1 0.469532 2 0.059736
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TABLf I I

COEFFICIENT$ FORI ESTIMATION Of
LUCATION AND SCALE PARAMITAS OF A

W4FIBUL4. POPOLA1ION FROM L-OROEAt STATISTICS
ISAP4PLE SIlLS It 10 III

SI4A5L PARAMETII( a 2.00

NLI LOC.ATION I $CALE

7 0,044861 4 0.091061
S 060t1635c 8 0,118001

0#0e443 G 0.106137
6 0.006162 9 0,0763P5
H 0,0711'4) 10 0.092668

10 0.06480? it 00098117?
12 090301198 12 0.114716

bIAs co"J 04530321
VAR CUMV O01152C r),019407

(Fleficy 9y.7? 99.6?

13 13 4 1 0,470506 3 00091709
2 0$ 36 001000?
3 0@0M50 7 0.13219

5 0.04864 9 0,1164n9I
7 0.07614 to010$1
9 0.0600)' It 0,1019?.

11 0.064*94 V6~j111574
11 0.0,),,, 1 0*146918

BIAI CUI4M 00510571
VAR~ Cu0ff 0.011s)? (,.019510

1' 1~ 7 1 0.471461 O11747

4 0."116411 0 0,147664

11 0e07441? 00.1126
13 0.0)71 13 0.14907

flIA$ CONA 94M)OQ'
VAR CUMF 0.u11546l019$
WPIMINCY 9 9 1 !I 99,411

I3 1 0,47.7344 4 0M 4
0,U1251" 7 c.161d05
0 0. I "6,4p1 9 M51

7 0.1701)11 011)7W1
10 0.101)91 I 001l47 1

1) 0.0)9901 Is 0l.144701
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TABLE Ii

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 2.00

h M L I LOCATION I SCALE

BIAS CORR 0,531054
VAR COEFF 0.011617 0.019627
EFFICIENCY 98.93 99.11

1 13 1 0.513256 4 0,167917
3 0.174078 6 0.205010
6 0.134293 10 0.186770
9 06106164 12 0.152088

12 0.072188 13 0.150644
BIAS CORR 0*525171
VAR COEFF 0.011687 0.019762
EFFICIENCY 98.34 98.44

13 13 4 1 0.518353 6 0.294138
3 09197389 10 0.251944
7 0.169678 12 0.153861

11 06114501 13 0.152561
BIAS CORR 0.511093
VAR COEFF 0.011807 0.070020
EFFICIENCY 97.35 97.17

1? 13 1 0.558581 7 0.360951
4 0.260117 11 0.289278

10 0.181302 13 0.166975
BIAS CORR 0.494101
VAR COEFF 0.012067 0,020523
EFFICIENCY 95o25 94.79

l 13 2 1 0.657776 9 n.549763
7 0,342224 13 0,247182

BIAS CORR 0.448734
VAR COEFF 0.01277a 0.022224
EFFICIENCY 69.94 87o53

17 13 1 1 1.000000 11 0.782291
BIAS CORR 0,245795
VAR COEFF 04016508 0.028206
EFFICIENCY 69.52 68.97

11 12 12 1 0.470522 1 O.C222q1
2 0.094245 2 0.032637
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TABLE It

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.0C

N m I LOCATION I SCALE

3 0.068608 3 0.040874

4 0.055677 4 0.049292

5 0.047895 5 0.055179

6 0.042550 6 0.064694

7 0.038859 7 0.069516

8 0.035791 8 0.079529

9 0.033572 9 0.006397

10 0.031530 10 0.096553

11 0.029811 11 0.107371

12 0.05094C 12 0,261083

BIAS CORP 0.528616
VAR COEFF 0.011541 0.021077

EFFICIENCY 100.00 100.01

EFF{M/N) 99.59 92.29

13 12 11 1 0.470808 2 0.046725

2 0.09393C 3 00040852

3 0.069615 4 0.049310

4 0.054126 5 0.055139

5 0.049497 6 0.064779

6 0,041529 7 0.069435

7 0.058251 8 0,0796?9

9 0.050133 9 0.086358

10 0.031144 t0 0.096599

It 0,030095 11 0.107385

12 0,05087C 12 0.261140

BIAS CORP 0.52828e
VAR COEFF 0.01154t 0.021091

EFFICIENCY 99.q5 99.98

13 12 13 1 0,470866 2 O.J64711

2 0.094949 4 0.071312

3 0.066992 5 0.054868

4 0.058448 6 0.065367

5 0.045054 7 (a068508

6 0.06415C a 0.080774

0.072413 9 0.085453

10 0,046746 10 0.097155

it 0.029229 11 0.107231

12 9.051155 12 0.261264

BIAS CORR 0.527964
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER m 2.0C

M L I LOCATION I SCALE

VAR COEFF 0.011552 0.021088
EFFICIENCY 99.90 99.94

13 12 9 1 0.471382 2 0.064724
2 0.093633 4 0,098111
3 0,070718 6 0,093177
4 0.052414 7 0,067344
5 0.07158C 8 0.082812
7 0.078307 9 0.083220
9 0.068272 10 0,098860

11 0.042958 11 0.106540
12 0.050736 12 0.261560

BIAS CORR 0.527499
VAR COEFF 06011559 0.021099
EFFICIENCY 99,85 99.89

13 12 9 1 0,471461 2 0.064663
2 0.095253 4 0.098547
3 0.066591 6 0.127B91
4 0.080762 8 0.115154
6 0.086720 9 0082074
8 0.072602 10 0.100217

10 0.064989 11 0.105829
12 0.061616 12 0.261993

BIAS CORR 0*526822
VAR COEFF 0.011568 0,021116
EFFICIENCY 99.77 99.81

13 12 7 1 0.472202 3 0.099426
2 0.124777 5 0.113678
4 0.116535 7 0.143050
6 0.086747 9 0.125912
8 0.072988 10 0.092945

10 0.065085 11 0.109697
12 0.061667 12 0.261398

BIAS CORR 0.527205
VAR COEFF 0,011587 0.021145
EFFICIFLACY 99.60 99.68

1? 12 6 1 0.473918 3 0.123155
2 0.125162 6 0.156163
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIetAL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.C

M L I LOCATION I SCALE

4 0.138782 8 0.159815
7 0.120366 10 0.136441

10 0.079837 11 0.106397
12 0.061934 12 0.262957

BIAS CORR 0.525714
VAR COEFF 0,011624 0.021194
EFFICIENCY 99.28 99.45

13 12 5 1 0.513256 4 0.166991
3 0.17407 7 0.174320
6 0.134293 9 0,179108
9 0.106184 11 0,148647

12 0.072188 12 0.263258
BIAS CORR 0,525171
VAR COEFF 0.011687 0.021282
EFFICIENCY 98.75 99,C4

13 12 4 1 0.518353 4 0.203681
3 0.197389 8 0.222156
7 0.119678 10 0.203781

11 0.114581 12 0.304381
BIAS CORR 0.511093
VAR COEFF 0.011607 0.021436
EFFICIENCY 97.75 98.32

13 12 3 1 0.55858l 6 0.319171
4 0,260117 10 0.272487
10 0.181302 12 0.308403

BIAS CORR 0,494101
VAR COEFF 0.012061 0.021'39
EFFICIENCY 95.64 96.95

13 12 2 1 0.657776 8 0.471905
7 0.342224 12 0.385110

BIAS CORR 0.448734
VAR COfFF 0.012778 0.022705
EFFICIENCY 90.32 q2.83

13 12 1 1 1.000000 11 0.782291
BIAS CORR 0.245795
VAR COEFF 0.016508 0.028206
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t

TABLE I[

COEFFICIENTS FUR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEISULL POPULATICN FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.OC

F LOCATION I SCALE

EFFICIENCY 69.91 74.72

13 11 I! I 0.473217 1 0.024359
2 0.J94721 2 0.035199
3 0.069275 3 0.046089
4 0.055322 4 0.050011
5 0.049298 5 0.066472
6 0.041401 6 0.062837
7 0.040259 7 0.082395
8 0.035180 8 0.082245
9 0.034069 9 0.095968

10 0.031446 IC 0.I3891
11 0.075741 11 0.371674

BIAS CORR 0.515262
VAR COh?- v.OI160 8  0.023015
EFFICIENCY 10000 100.00
EFr(M/N) 99.01 84.56

1? 11 10 1 0.473565 2 0.050602
2 0.094411 3 0.046066
3 0.070264 4 G.C50f31
4 0.053798 5 0.G66431
5 0.050071 6 0.062928
6 0.040399 7 0.082310
7 0.059319 8 0.082355
9 0.050347 9 U.o095q28

iO 0.031067 10 0.103944
L1 0.075958 11 0.371752

BIAS CORI ).514959
VAR COEFF 0.011614 0.023011
EFFICIENCY 99.95 99.98

13 11 9 1 0.473850 2 0.070887
2 0.094235 4 0.074843

0.070736 5 0.066131
4 0.053307 6 0.063590
5 0.071443 7 0.081271
7 0.078791 8 0.083649

0.051256 9 0.094913
1 0.029931 10 0.104574
11 0.076451 11 0.371720
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 2.0C

N M L I LOCATION I SCALE

BIAS CORR 0.514839
VAR COEFF 0.01619 0.023020
EFFICIENCY 99.90 99.94

11 11 1 1 0.474124 2 0.050262
2 0.094118 3 0.069919
3 0.071351 5 0.123766
4 0.052102 7 0.114486
5 0.072375 8 0.079035
7 0,078828 9 0.099897
9 0.068434 10 0.101198

11 0.088668 11 0.373204
BIAS CORR 0.514208
VAR COEFF 0.011626 0.023034
EFFICIENCY 99.85 99.8

13 11 7 1 0.474543 3 0.107795
2 0.094141 5 0.123752
3 0.095864 7 0.115035
5 0.099122 8 0.078344
7 0.078898 9 0.100510
9 0.068791 10 0.10091z

11 0.088641 11 0.373578
BIAS CORR 0.514307
VAR COEFF 0.011636 0.02305i
EFFICIENCY 99.76 99.80

13 11 6 1 0.475538 3 0.107908
2 0.125816 5 0.124442
4 0.117403 7 0.156504
6 0.086598 9 0.136749
8 0.093771 IC 04100296

11 0.100874 it 0.374361
BIAS CORR 0.512902
VAR COEFF 0.011668 0.023079
EFFICIENCY 99,48 99.68

13 11 1 1 0.477947 3 0.107848
2 0.126423 5 0.125697
4 0.138859 7 0.156959
7 0.142906 9 0.1947'9
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIBULL POPULLTION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER d 2.OC

p L I LOCATION I SCALE

1 0.113864 11 0.416397
BIAS CORR 0.510209
VAR COEFF 0.011721 0.023148
EFFICIENCY 99.04 99.38

13 11 4 1 0.518353 4 0,181123
3 0.197389 7 0.191464
7 0.16967e 9 0.194282

11 0.114561 11 0,418508
BIAS CORR 0.511093
VAR COEFF 0.011807 0.023244
EFFICIENCY 98.32 98.97

13 11 3 1 0.558561 5 0.281597
4 0.260117 9 0.265954

10 0.181302 11 0.421640

BIAS CORR 0.494101
VAR COEFF 0,012067 0.023460
EFFICIENCY 96.20 98.06

13 11 2 1 0.657776 7 0.4224q9
7 0.342224 11 0.505055

BIAS CORR 0,448734
VAR COEFF 0.012778 0.024092

EFFICIENCY 90.85 95.49

13 11 1 1 1,000000 11 0,782291
BIAS CORR 0o245795
VAR COEFF 0.016508 0.028206
EFFICIENCY 70.32 81.56

13 10 10 1 0.476337 1 0.02656?
2 0.095719 2 0.040237
3 0.068745 3 0.045077
4 0.058079 4 0.067585
5 0.046073 5 0.053877
6 0.045430 6 0.089089
7 0.037725 7 0.075481
8 0.036864 8 0.098135
9 0.033558 9 0.101522
10 0.100970 10 0.485841
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS CF A

hEIBULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.00

m L I LOCATION 1 SCALE

BIAS CORR 0.500362
VAR COEFF 0.011697 0.025326
EFFICIENCY 100.00 100.00
EFF(M/N) 98.26 76.81

13 10 9 1 0.476990 2 0.057039
2 0.096061 3 0.045052

3 0,068008 4 0.067611
4 0.059139 5 0.05381f
5 09045226 6 0.089194
6 0.065274 7 0.075386
8 0.05498S 8 0.098259
9 0.032844 9 0.101480
10 0.10145C 10 0.485987

BIAS CORR 0.500167
VAR COEFF 0.011702 0o.C25333

EFFICIENCY 99.95 99.97

0 10 8 1 0.477171 2 0.076876
2 0.(96408 4 0.091876
3 0.067157 5 0.053537
4 0.060803 6 0.089840
5 0.043279 7 0.074371
6 3.066417 8 0.099522

0.072945 q 0.1004B6
19 0,115619 10 0.486571

BIAS CORR 0.499733
VAR COEFF 0.011708 0.025341
EFFICIENCY 99.91 99.94

13 10 7 1 0.477407 2 0.076889
2 0.096559 4 0.118023
3 0.067015 6 O.11699
4 0.082029 7 0.073257
6 01087870 8 0.101496
8 0.073142 9 0.098311

10 0.11T979 10 0.487850

BIAS CORR 0.499739
VAR COfFF 0.011714 0.025351

EFFICIENCY 99.85 99.90
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-CRDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.00

M L I LOCATION I SCALE

1. 10 6 1 0.478157 2 0.076830
2 0.126270 4 0.118605
4 0.118028 6 0.154727
6 0.0878ee 8 0.136687
8 0907353C 9 0.097075

1o 0*116118 10 0.489037
BIAS CORR 0.500101
VAR COEFF 0.011734 0.025372
EFFICIENCY 99.60 99.82

13 10 1 0.479928 2 0.076575
2 0.126667 4 0.119340
4 0.140689 6 0.155443
7 0.121458 8 0.189991

10 0.131258 10 0.532360
BIAS CORR 0.498469
VAR COEFF 0.011772 0.025421
EFFICIENCY 99.36 99.63

l? 10 1 1.520476 4 0.165758
3 0.175273 6 0.155609
6 0.157666 8 0.19c525

1,) 0.146585 10 0.533701
BIAS CORR 0.498176
VAR COEFF 0.011847 0.025486

EFFICIENCY 98.73 99.37

13 13 3 1 0.558581 4 0.243724
4 0.260117 8 0.263853

10 0.181302 10 0.536900

BIAS CORR 0.494101
VAR COEFF 0.012067 0.025661
EFFICIENCY 96.93 98.69

11 10 2 1 0.657776 6 0.381903
7 0.342224 10 0.623635

BIAS CORR 0.448734
VAR COEFF 0.012772 0.0 6087
EFFICIENCY 91.54 97.08

111 1.O0000C 10 0.874048
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TABLE II

COEFFICIENTS FUR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORUER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.OC

K M L I LUCATION I SCA.E

BIAS CORR 0,245795
VAR COEFF 0.016508 0.028901
EFFICIENCY 70.85 87.63

13 9 1 0,481484 1 0.03CO84
2 0.095896 2 0.040858
3 0.071776 3 0.062733
4 0.053758 4 0.04931
5 0.05284C 5 3.093478
6 0.043151 0 0.068810
7 0.041428 7 0.101683
8 0.035545 a 0.100300
9 0.127123 9 0.607284

BIAS CORR 0.483946
VAR COEFF 0.311808 0.028171
EFFICIENCY [00.00 100.30
EFF(M/N) 97.33 69.05

13 1 0.481766 2 0.059884
2 0.095585 3 0.062710
3 0.072769 4 0.049355

0.052234 5 0.093437

5 0.054408 6 0.068923
6 0.031159 7 0.101584
7 0.060675 8 0.100441
1 0.143404 9 0.607407

BIAS CORR 0.483626
VAR COEFF 0.011814 0.028179
EFFICIENCY 99.95 99.97

1 9 1 0.482035 2 0.059829
2 0.095419 3 0.085894
3 0.073204 5 0.119073

4 0.051803 6 0.068289
5 0.074315 7 0.102q28

7 0.079548 8 0.098586
9 0.143676 9 0.608667

BIAS CORR 0.483523
VAR COEFF 0.0il81q 0.020188
EFFICIENCY 99.91 q94
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 2.OC

v L I LOCATION I SCALE

1? 9 6 1 0.482450 2 0.059535
2 0.095441 3 osoe628:
3 0.097516 5 0.153423
5 0.100908 7 0.136691
7 0.079616 8 0,097059
9 0.144008 9 0.610105

BIAS CORR 0483629
VAR COEFF O.0oll2q 0.028205
EFFICIENCY 99.8? 99.88

1 9 1 0.483716 3 0.131168
2 0.128234 5 0.153428
4 0.118245 7 0.137357
6 0.109176 8 0.096259
9 0.160629 9 0.11O081

BIAS CORR 0.482648
VAR COEFF 0.011865 0.028231
EFFICIENCY 99.52 99.79

1 9 4 1 0.523712 3 0.131344
3 0.177866 5 0.154310
6 0.136259 7 C.Ui8354
9 O162164 9 G.655884

BIAS CORR 0.483730
VAR COEFF 0.011927 0.028271
EFFICIENCY 99.00 q9.65

13 9 1 0.560460 4 0.219710
4 0.238730 7 0.232136
9 0.20081C 9 0.658301

BIAS CORR 0.481998
VAR COEFF 0.012094 0.028426
EFFICIENCY 97.63 99.10

P 9 2 1 0.657776 5 0.343611
7 0.342224 9 0.748601

BIAS CORR 0,448734
VAR COEFF 0.012778 0.028726
EFFICIENCY 92.41 96.07

1? 9 1 1 1.000000 9 0.969420
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

bEIBULL POPULATION FROM L-ORDER STATISTICS
"SAMPLE SIZES It 10 13)

SHAPE PAkAMETER * 2.OC

K I I LOCATION I SCALE

,",|AS Okf 0024579
iAR COEFF 00016508 0.030745
EFFICIENCY 71.33 91.63

03 a 1 0.486980 1 0.032715
2 0.098244 2 0.092457
3 Do.068939 3 0.051047

4 0,060735 4 010S9292
5 0.04631q 5 0.067287
6 0.045602 6 0.103980
7 0.039347 7 081006758 O.O~3I4T T .SO
a 001538z? 017,)9892

BIAS CORR 0*46511E
VAR COEFF 0011949 0.031739
EFFICIUNCY 100.00 100.00
LFF(#/N) 96.19 61.29

11 6 1 0.407150 2 0.073110
2 06098618 3 O,05IC19
3 0006819( 4 0.019326
4 0,06100 5 0.067217

0,0454i 6 0,104110

6 0906627? 7 0.100768
0 .172474 a 0.740186

BIAS LORR 0,465642
VAR COEFF 0.011954 0.031749
tpuilItNLv 99,95 99.97

13 L | 0.487421 2 0.0V5624
? 0.09677Y 4 0.116768
3 0.06604) 5 0,06697
4 0,004115 6 0.104789
6 0.OSSB#u 7 0.099654
a 0.172524 8 0.741161

MlA$ CORR 0.465597
VAN COUPF 0.011Y62 0.031760
IFFICIENCY 99.49 99o93

OL 0,458195 0.09566?
2 01 9 4 0.149479

4 0.12J66 6 0.3v679
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS j
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 2.00

M L I LOCATION I SCALE

6 0.088848 7 0.u98342
a 0.173339 8 0.742534

BIAS CORR 0.469922
VAR COEFF 0.011982 0.031776
EFFICIENCY 99,72 99.88

13 4 0.490509 2 0.095617
= 0.129399 4 0.150161
4 0.165121 6 0.189422
8 0.214972 8 0.789822

BIAS CORR 0.464315
VAR COEFF 0.012039 0.031813
EFFICIENCY 99.25 99o77

8 3 1 0.563059 4 0.208256
4 0.219797 6 0.189736
8 0621 7 14 4  B 0.792377

BIAS CORR 0.466881
VAR COEFF 0.012165 0.031914
EFFICIENCY 98.22 99945

13 8 1 0.657776 4 0.303757
7 0,342224 8 0.886309

BIAS CORR 0.448734
VAR COEFF 0.012778 0.032175
EFFICIENCY 93.51 98.64

13 1 1 1600000c 8 1.073582
BIAS CORR 0.245795
VAR COEFF 0.0I6506 0,033633
EFFICIENCY ?2.38 94.37

1? 7 7 1 0.494434 1 0.038854

2 0,098170 2 0.051793
3 09073685 3 0.078693
4 0*055902 4 0.071581
5 0.051844 5 0.103329
6 0,043392 6 0.103418
7 0,182493 7 0.69305

flIAS CORR 09446033
VAR COEFF 0.012125 0.036344

I
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TABLE If

COEF 'ICIENTS FOR ESTIMATION OF
LOCATI,'N AND SCALE PARAMETERS OF A

WEIeULL POVULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 2,OC

L I LOCATION I SCALE

EFFICIENCY 100.00 100.00

EFF(U/N] 94.79 53.52

1 7 6 1 0.494759 i 0.076370
2 0,097991 3 0.078673
3 0.074170 4 0.071613
4 0.055512 5 0.103296
5 0.073902 6 0.103573
7 0.203667 7 0.889549

b[AS CORR 0.445041
VAR COEFF 0.012132 0.036358
EFFICIFNCY 99.94 99.96

13 7 1 0.495235 2 0.076328
2 0,098021 3 0.112314
3 0.100294 5 0.140439
5 0.102403 6 0.102757
7 0.204048 7 0.89U684

BIAS CORR 0.445862

VAR COEFF 0.012143 C036377
EFFICIENCY 99.85 99.91

13 4 1 0.496733 2 0.075931
2 0.131175 3 0.112925
4 0.144059 5 0.192169
7 0.228032 7 0.94153C

BIAS CORR 0,445452
VAR COEFF 0.012182 0.036415

EFFICIENCY 99.53 99.81

S 7 3 1 0.538715 3 0.170215
3 0.204970 5 0.192211
7 0.256315 7 0.942725

BIAS CORR 0.445945
VAR COEFF 0.012273 0.036457
EFFICIENCY 98.79 99.69

13 7 2 1 0.657776 4 0.283767
7 0.342224 7 0.997910

BIAS CORR 0.448734
VAR COEFF 0.01277e 0.036678
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPL6 SIZES 11 TO 13)

SHAPE PARAMETER & 2.00

M L I LOCATION I SCALE

EFFICIENCY 94,89 99.09

7 1 1 1.000000 7 1.192186

BIAS CORR 0.245795
VAR COEFF 0.016508 0.037745
pFFICIfNCY 73.45 96,29

11 6 1 0.503335 1 0.0423645
2 0.101198 2 0.067279
3 0.072249 3 0.076316
4 0.060078 4 0.100805
5 0.050464 5 0.107729
6 O.212676 6 1.063695

BIAS CORR 0.424027
VAR CUEFF 0.012351 0.042512
EFFICIENCY 100,00 100.30
EFF(M/N) 93.06 45.76

I? 6 5 1 0.503663 2 0.094893
2 0.101383 3 0.076293
3 0,072094 4 0.100851
4 0.084833 5 0.107683
6 0.238027 6 1.064165

BIAS COPR 0.423884
VAR COEFF 0.01236C 0.042523
EFFICIENCY 99.93 99.96

1"3 1 0.504535 2 0O128529
2 0.133363 4 0.141879
4 0.123572 5 0.107366
6 0.23853C 6 1.065057

BIAS CORR 0.424097
VAR COEFF 0.012383 0.042554
EFFICIENCY 99.75 99.90

13 6 i 1 09546968 2 n,.128639
3 0.184238 4 0.194365
6 0.268794 6 1.119730

BIAS CORR 0.424656
VAR COEFF 0.012454 0.042595
EFFICIENCY 99.17 99.80
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIL1S 11 TO L3)

SHAPE PARAMETER a 2.00

h M L I LOCATION I SCALE

i 6 2 1 0.640189 3 0.244643

6 0.359811 6 1.176237

BIAS CORR 0.42727S
VAR COEFF 0.012816 0.042757

EFFICIENCY 96.37 99.43

1i 6 1 1 1.000000 6 1.333019

BIAS CORR 0.245795

VAR COEFF 0.016508 0.043519

EFFICIENCY 74.82 97.64

13 5 1 0.515494 1 0.053319

2 0.102741 2 0.075873

3 0.075096 3 0.098498

4 0.060124 4 0.113224

5 0.246546 5 1.276144

BIAS CORR 0.399431
VAR CUEFF 0.012646 0.051197

EFFICIENCY 100.00 100.00

EFFIM/N) 90.88 38.00

13 5 4 1 .516051 2 0.109616

2 0.102783 3 0.098482
3 0.103396 4 0.113287

5 0.277769 5 1.276719

BIAS CORR 0.39936C

VAR COEFF 0.01266C 0.051223

EFFICIENCY 99.89 99.95

5 1 0.558399 2 0.153060

3 0.162594 4 0.166274

5 0.279007 5 1.277576

BIAS CORR 0.40037?
VAR COEFF 0.012719 0.051265

EFFICIENCY 99.43 99.87

! 5 2 1 0.624903 3 0.234546

5 0.375097 5 1.338404

BIAS CORR j',4C255

VAR COEFF 0.012951 0.051360
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TABLE It

COEFFICIENTS FOR ESTIMA.'C. OF
LOCATION AND SCALE PARAMETERS OF A

ViEIPULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER t 2.CC

N L I LOCATION I SCALE

EFFICIENCY 97.64 q9.68

? 5 1 1 1.00000C 5 1.508492
BIAS CORR 0.245795
VAR COEFF 0.016508 0.051933
EFFICIENCY 76.61 98.58

1? 1 0,531672 1 0.065514
2 0.10609e 2 0.095883
3 0.076778 3 0.119309
4 0.285453 4 1.550607

BIAS CORR 0.37144C
VAR COEFF 0,013049 0.064335
EFFLCIENCY 100.00 100.00
EFF!M/N) 88.08 30.24

13 4 1 0.53266- 2 0.1. 7358
2 0,140171 3 0.119300
4 0.327166 4 1.551479

BIAS CORR 0.371549
VAR COEFF 0.013074 0,064375
EFFICIErICY 99.81 99.94

2 1 0.611780 2 0.19C016
4 0.388220 4 1.616846

BIAS CORR 0.373315
VAR COEFF 0.013222 0.064436
EFFICIENCY 98.69 99.84

13 4 1 1 1.OOOOC 4 1.741348
BIAS CORR 0.245795
VAR COEFF 0.016508 0.064836
EFFICIENCY 79.05 99.23

13 3 1 0.555222 1 0 ^6438
2 0.110325 2 0. t.15
3 0.334454 3 1.9 - t

BIAS CORR 0.338765
VAR COEFF 0.013633 0,086507
EFFICIENCY 100.00 ICO.0O
EFF(M/N) 84.31 22.4q
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIRULL POPULATION FROM L-CROER STATISTICS

ISAMPLE SIZES 11 YO 13)

SHAPE PARAMETER a 2.0C

K M L I LOCATION SCALE

1i 3 2 1 0.600879 2 0.180048
3 0.399121 3 1.939240

BIAS CORR 0.339563
VAR COEFF 0.013701 0.086575
EFFICIENCY 99.50 99.92

13 3 1 1 1.0OCoQC 3 Z.080164
BIAS CORR 0.245795

VAR COEFF 0.016508 0.86814
EFFICIENCY 82.58 99.65

, 2 2 1 0.593114 1 n.126221
2 0.406886 2 2.575211

BIAS CORR 0.298884
VAR COEFF 0.014579 0.131774

EFFICIENCY 100.00 100.0
EFFIM/N) 78.83 14.76

13 2 1 1 1.0Ccooc 2 2.657664

RIAS CORR 0.245795
VAR COEFF 0.016508 C.131919
EFFICIENCY 88.32 99.89

13 11 1.00000c 1 4.068429

BIAS CORR 0.245795
VAR COEFF 0.016508 0.273240

EFFICIENCY 100.00 100.00
EFF(M/N) 69.62 7.12
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEISULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 2.50

S M L I LOCATION I SCALE

Ii 11 i1 1 0.320265 1 0.019444
2 0.097587 2 0.031919
3 0.079747 3 0.042860
4 0.070917 4 0.053318
5 0.066065 5 0.063864
6 0.062823 6 0.074826
7 006113C 7 0.086787
8 0.059923 8 0.1002)5
9 0.059553 9 0.116699

10 0.059795 10 0.138989
11 0.062195 11 0.193472

BIAS CORR 0.722347
VAR COEFF 0.011612 0.014830
EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 100.00

I1 11 1 : 1 0.320692 2 C.045040
2 .Oq7494 3 0.042835
3 0.080243 4 0.053333
4 0.070512 5 0.063841
5 0.098099 6 0.C748"7
7 0.091461 7 0.08676E
8 0.059535 8 0.100348
9 0.05996e 9 0.116723

10 0.059707 10 0,139032
li 0.062289 11 0.193530

BIAS CORR 0.722091
VAR COEFF 0.011626 0.014834
EFFICIENCY 99.88 99.97

11 11 9 1 0.321001 2 0.063201
2 0.098167 4 0.076874
3 0.079130 5 0.063673
4 0.103700 6 0.075273
6 0.12803C 7 0.086347
8 0.088492 8 0.101771
9 0.058989 q 0.116601

10 0.060188 10 0.139157
11 0.062302 11 0.193632

BIAS CORR 0.721811
VAR COEFF 0.011642 0.014A42
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TABLE I1

CI)EFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER = 2.50

L I LOCATION I SCALE

EFFICIENCY 99o74 99.91

11 . 81 0.321697 2 0.063238

2 0.097507 4 0.107766

3 0113119 6 01107311

5 0.135129 7 0.085816

7 0.124763 8 0.101549

9 0.085643 9 0.116231

10 0.059660 10 0.139449

11 0.062483 it 0.193794

BIAS CORR 0.721455
VAR COEFF 0.011662 0.014857

EFFICIENCY 99.57 99-82

11 11 7 1 0.32235C 3 0.1026R3

2 0.13222? 5 C.129518

4 0.147645 7 0.123750

6 O.1Z8582 8 U.099253
8 0.124047 9 0.117943

0.082647 10 0.139t48
11 0.062505 11 0,194182

BIAS CORR 0.720915
VAR COFFF 0.011694 O.0?48a2
EFFICIENCY 99.30 99.65

11 11 6 1 0,324405 3 0.1029e3

2 0.133053 5 0.13C1O0
4 0,179559 7 0.179043

7 0.157027 9 0.16c6 0

9 0.126554 Ic L,.139454

11 0.079402 11 0,194783

BIAS CORR 0.717481
VAR COEFF 0,011764 0.013499

FFICIENCY 98.71 99.13

1.1 11 31 0,362399 4 0.183983

3 0.204517 7 0,212548

6 0.200859 9 '.161117

9 0,152278 10 0.140604

I 0,079947 11 0.1q5810

BIAS CORR 0,718218
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 2.50

S M L I LOCATION I SCALE

VAR COEFF 0.011855 0.015013
EFFICIENCY 97.96 98.78

11 11 4 1 0.368053 5 0.246467
3 0.238744 8 0.249082
7 0.23383C 10 0.186891
10 0.158512 11 0.197824

BIAS CORR 0.697844
VAR COEFF 0.012072 0.015175
EFFICIENCY 96,19 97.72

11 11 1 0.411127 6 0.321379
4 0.31933e 9 0.302272
9 0.269537 11 0.242189

BIAS CORR 0.673869
VAR COEFF 0.012412 0.015547
EFFICIENCY 93.03 95.38

I 0 0524133 a 0.527511
7 0.47576; 11 0.291160

BIAS CORR 0.633299
VAR COEFF 0.013619 0.016677
EFFICIENCY 85.27 88.92

1l 11 1 3 1.00000C 9 ).859223
BI&S CORR 0.594895
VAR COEFF 0.020041 0.021315
EFFICIENCY 57.94 69.57

11 ic 10 1 0.324168 1 0.021378
2 0.098783 2 0.035152
3 0.080645 3 0.046917
4 0.071904 4 0.059091
5 0.066612 5 0.069410
6 0.063769 6 0.082957
7 0061614 7 0.094625
a 0.060572 8 0.110101
9 0.059917 9 0.127209
10 0.112013 10 0.327109

BIAS CORR 0.701433
VAR COEFF 0.011754 0.016321
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2oSC

h L I LOCATION I SCALE

eFFICIENCY 100.00 100.00
EFFIM/N) 98,79 90.86

11 10 9 1 0.324607 2 0.049580
2 0.098693 3 0.046891
3 0.081150 4 0.059109
4 0.071495 5 0.069387
5 0.09913C 6 0.083027
7 0.092403 7 .094606

0.060179 8 0.110164
0.06133S 9 C.127239

if 0.112004 IC 0.327219
SIAS CORR 0.701142
VAR COEFF U.011769 0.016326
EFFICIENCY 99.88 99.97

11 10 8 1 0.324917 2 0.069465
2 0.099372 A 0.0848i4
3 0.080025 5 0.U692c26
4 0.104961 6 0.003454
6 0.1295"7 7 0.094149

0.089369 8 0.110632
q 0.05935C 9 J,.127111

10 0.112499 10 0.327464
BIAS CORR C.700857
VAR COEFF 0.011784 0.016336
EFFICIENCY 99.T4 99.91

11 IC 7 1 0.325637 2 0.069511
2 0.098710 4 0.118470
3 0.114488 6 (i.118286
5 0.136681 7 0.C93580
7 0*12607C 8 0,111486
9 0.086295 9 0.126718
10 0.112121 10 0.327952

BIAS CORR 0.700434
VAR COEFF 0.011805 0.016353
EFFICIENCY 99.57 99,00

11 10 1 J*326291 3 0.1129qe
2 0.133618 5 0.142238
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATICN FROM L-CRDER STATISTICS
(SAMPLE SIZES 11 To 13)

SHAPE PARAMETER a 2.5C

N L I LOCATIlN SCALE

4 O.i4Q407 7 C.135658
6 0.130069 8 0.108936
8 0.125146 9 0.128629

10 0.135269 10 0.328047
BIAS CORR 0.69989C
VAR COEFF 0.011837 0.C16384
EFFICIENCY 99.30 99.61

11 1( "1 0.364559 3 0.113360
3 0,174402 5 0.142921
5 0.170933 7 0.196423
8 0.153771 9 0.175574

10 0.116335 iC 0.329026
BIAS CORR 0.700590
VAR COEFF 0.011923 0.016441
EFFICIENCY 98.59 q9.27

Ii 4. 4 1 368853 4 0.202566
3 0.238744 7 0.233255
7 0.23383C 9 0.176172
10 0.158572 10 :.331383

41AS CGJRR 0.6q7844
VAR COEFF 0.012072 0.C16542
EFFICIENCY 97.37 98,6

11 I'; 3 0.411127 5 0.271230
4 0.319336 8 r.273321
9 o,269537 10 C.384115

BIAS CORR C.673869
VAR COEFF U.012482 0.016737
EFFICIENCY 94.17 97,51

11 1 I 0.524233 6 C.431492
7 0,475767 IC 6,476181

BIAS CORR 0.633299
VAR COFFF 0.0136L9 0.01739O
EFFrICIENCY 86.31 q .95

11 V 1 3 1.00000c 9 1.859?73
BIAS CnRR 0.9S4895
VAR COUFF 0.020041 C.021315
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TABLE II

COEFFICIENT' FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER w 2.5C

L I LOCATION I SCALE

EFFICIENLY 58.65 76.57

11 9 9 1 0,329603 1 0.023803
2 0.1C0307 2 0.038685
3 0.082370 3 0.053392
4 0,072204 4 0.062855
5 0.068797 5 0.08063q
6 0.063697 6 0.088652
7 0.063045 7 0.106532
8 0.061009 8 0.120649
9 U.15'4968 9 0,454836

6IDS CORR 0.677955
VAR COEFF 0011951 0.018158
EFFICIENCY 100.00 100.C0
EFF(M/N) 97.17 61.67

11 9 P' I U.330042 2 0.054751
2 0.100215 3 0.053366
3 0.082874 4 0.062877

4 j.071796 5 0.0b0617
5 0.101278 6 C.088732
7 C.093799 7 0.106536
8 0.060616 t 0,120722
9 0.159381 9 0.454993

BIAS C09R 0.677665
VAR COEFF 0.011965 C.01816
EFFICIENCY 99.98 99.96

11 9 1 1 0.3303"u 2 0.0773R3
2 ).100916 4 0.092217

3 0.081742 5 0.080421
4 0.106346 6 0.0892?
6 -).131288 7 0.1060Z6

0.090485 8 0.12L265
9 0.158826 9 r.455127

HIAS CORR Oe67726C
VAR COEFF 0.01i9q3 0.O'.8178
EFFICIENCY 99.73 990.89

11 9 1 0.3310b 2 C.077455
2 0.100233 4 0.131267
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE -ARAMETERS OF A

hEIPULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.5C

m L I LOCATION I SCALE

3 0.116355 6 0.129719
5 0.138990 7 0.105385
7 0.127711 8 0,122276
9 0.185629 9 0.455239

BIAS CORR 0.676926
VAR COEFF 0.012002 0.010200
EFFICIENCY 99.57 9.77

11 9 1 0.332695 3 0.125288
2 0.136438 5 Ci58368
4 0.183895 7 0.150458
7 0.160503 8 0.119492
9 0.186469 9 0.457385

81AS CORR 0.676787
VAR COEFF 0.012065 0.018232
EFFICIENCY 99.06 99.59

11 9 1 0.371694 3 -).125728
3 0.2C9?18 5 0.159159
6 0.205407 7 -.217148

9 0.213181 9 0.509946
BIAS CORR 0.677259
VAR COEFF 0.C1216C 0.018301
EFFICIENCY 98.28 99.22

1? 1 0,411127 4 0.224531
4 0.319336 7 0.258872
9 0.269537 9 0.513338

BIAS CORR 0.673869
VAR COEFF 0.012482 09018430
EFFICIENCY 95.75 98.52

11 9 1 0.524233 6 C.38742L
7 0.475767 9 0.57074i

BIAS CORR 0,633299
VAR COEFF 0.013619 0.018857
EFFICIENCY 87,75 96.29

q11 1 3 1.000000 9 0.859223
HIAS CORR 0.594095
VAR COEFF 0.020041 09021015
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER d 2.50

L I LOCATION I SCALE

EFFICIENCY 59.63 85.19

11 a 1 1 0.336579 1 0.02659?
2 0.102796 2 0.044691
3 0.08287C 3 0.056199
4 0.075839 4 0.077451

5 0.067658 5 0.082652
6 0.066611 6 0.104825
7 0.063231 7 O.116435
8 0.2C441f 8 0.584692

BIAS CORk 09652174
VAR COEFF 0.012207 0,020467

EFFICIENCY 100.C) O00,Cl
EFF(M/N) 95.13 72.45

Ii a 1 0.33696! 2 (.06264
2 0.103160 3 0.056170
3 0.082374 4 O.C77490

4 C.076726 5 U.082628
5 0.067065 0 0.104921
6 0.100258 7 0.116421

0.233451 8 9.584952
BIAS CORR 0.651597
VAR COEFF U.12222 0.020476

EFFICIENCY 99.87 99.96

11 8 6 1 0.337361 2 0.086472
2 0.0340C 4 0.10d367

3 0.082242 5 0.382423
4 0.109425 6 0.105443
6 IJ.133729 7 C.115887

8 -. 233842 8 0.585667

BIAS CORR 0.651502
VAR COEFF 0.012238 0.020490

EFFICIENCY 99.74 99.89

11 8 I 0.338L49 2 0.086544
2 0.13859C 4 0.148394
4 0.154736 6 0.146951

6 0.134058 7 Q.11521-
8 0.234467 a l,58682)
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.5C

m L I LOCATION I SCALE

BIAS CORR u.652137
VAR COEFF 0.U12269 0. 020514

EFFICIENCY 99.49 99.77

I 4 1 0.377962 2 Q.086662

3 0.180600 4 0.149011

5 0.176524 6 0.207951

8 0.264914 8 L..640818

6I&S CORR 0.652484
VAR COEFF 0.012361 0.020567

EFFICIENCY 98.75 99.52

.1 3 1 0.413823 3 0.177972

4 0.28659C 6 (.249904

0.299587 8 C.643350

BIAS CORR 0.654003
VAR .UEFF O.01256e 0.020659

EFFICIENCY 97.13 g.0

1 1 0.524233 5 0.336445

7 0.475767 8 O.7.0615

BIAS CORP 0,633299
VAR COEFF 0.01i is9 0.C20942

EFFICIENCY 89.63 97.T4

i 1 3 1.000000 8 • 9',517

BIAS CORR 0.594895

VAR CCEFF 0.02.041 0.022568

EFFICIENCY 60.91 90,69

I 7 7 1 0.345692 1 0.030770

2 0.104741 2 0.048627

3 0,087012 3 0.070534

4 0.074615 4 0.078358

5 0.072043 5 0.102424

6 0.066471 6 O.113978

7 0.249425 7 0.722384

BIAS CORR 0,623934
VAR COEFF 0,012534 0.023454

EFFICIENCY 100.00 100.03

EFF(M/N) 92.65 63.23

367



GAW/ MATH/ Fl8- 1

TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WFIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 1L T0 13)

SHAPE PARAMETER a 2.5C

N M L I LOCATION I SCALE

11 7 1 0.346167 2 0,09403
2 U.104652 3 0.070518
3 0.087539 4 0.078392
4 0.074199 5 0.102908
5 0.105939 6 0.114093
7 0.281504 7 0.722680

BIAS CORR 0.623566
VAR COEFF O.01255C 0.023466
EFFICIENCY 99.87 99.95

1I 7 1 0.346742 2 0.099315
2 0.104732 4 0.117177
3 0.121847 5 0.102681
5 0.144607 C u.114763
7 0.292072 7 0.72293q

BIAS CORR 0.623674
VAR COEFF 0.012570 0.U23458
EFFICIENCY 99.71 99.86

11 7 1 0.348495 2 0.099455
2 0.142697 4 0.167087
4 0.191945 6 0.166521
7 0.316863 7 0.723613

BIAS CORR 0.623285
VAR COEFF 0.012638 0.023526
EFFICIENCY 99.17 99.70

11 7 3 1 0.390737 3 0.161237
3 0.252397 5 0.201789
7 0.356865 7 0,780858

BIAS CORR 0.624333
VAR COEFF 0.012793 0.023575
EFFICIENCY 97.98 99.49

11 7 1 0.524233 4 0.286911
7 0.475767 7 0.8385013

BIAS CORR 0.633299
VAR COFFF 9.013619 0.023784
FFFICIENCY 92.03 98.61

II 7 1 3 1.000000 7 1.045521
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TARLE Ii

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-OROER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 2.5C

M L I LOCATION I SCALE

BIAS CORR 0.594895
VAR COEFF 0.020041 0.024907
EFFICIENCY 62o54 94.17

I1 1 0.35709C 1 0.035235
2 0.109082 2 0.059612
3 0.087639 3 0.075037

4 0.079446 4 0.099364
5 0.07224q 5 C.L13240

6 0.294493 6 r,874255
BIAS CORR 0.592827
VAR COEFF 0.012956 0.027465

EFFICIENCY 100.00 100.00
EFF[M/N) 89o63 53.99

1. 6 0.357553 2 0.083409

2 0.109352 3 0.075010
3 0.087506 4 0.099413

4 0.114682 5 0.113226
6 0.340907 6 ').874744

BIAS CORR 0.592619
VAR COEFF 0.012974 0.027480

EFFICIENCY 99.86 99.95

11 1 0.358449 2 0.115257

2 0.146817 4 0.140683
4 0.162917 5 0.112989

6 0.331817 6 0.875747
BIAS CORR 0.593127
VAR COFFF 0.01300q 0.027506

EFFICIENCY 99.59 q.85

11 6 0.400917 2 0.115406

3 0.224959 4 0.195633

6 0.374124 6 0.933487
BIAS CORR 0.594366
VAR COEFF 0.013118 0.027551

FFFICIENCY 98.76 99.69

11 6 1 0.50362C 3 0.236074

6 0.496380 6 0.991857
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WERAULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.50

K M L I LOCATION I SCALE

BIAS CORR 0.601409
VAR COFFF 0.013696 0.027706
EFFICIENCY 94.60 99.13

11 6 1 3 1*OO0COo 6 1.153912
BIAS CORR 0.594895
VAR COEFF 0,020041 0.028476
EFFICIENCY 64.65 96.44

11 1 0.372482 1 O.C42751
2 0.112797 2 0.0685q6
3 0,09245t 3 .0q4147
4 0.081071 4 0.113739
5 0.341194 5 1.049460

BIAS CORR 0.558182
VAR COEFF 0.013512 0.033131
EFFICIENCY 100.00 100.00
EFF(M/N) 85.94 44.76

11 5 L 0.373168 2 U.097478
2 0.112903 3 0.094127
3 0.129960 4 0.113808
5 0.38396q 5 1.05C178

BIAS CORR 0.558156
VAR COEFF 0.013537 0.033153
EFFICIENCY 99.82 99.93

Ii 5 1 0.415959 2 0.137475
3 0.19789C 4 0.165632
5 0.386152 5 1.C51128

BIAS CORR 0.560019
VAR COEFF 0,013616 09033193
EFFICIENCY 99.22 99.31

11 5 4 1 0.488468 3 0.2229q2
5 0.511532 5 1.113216

BIAS CORR 0.564637
VAR COEFF 0.013964 0.033282
EFFICIENCY 96.62 99.5i

S 5 1 3 1.O0000C 5 1.283478
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORCER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 2.5C

m L I LOCATION I SCALa

BIAS CORR 0.594895

VAR COEFF 0.020041 0.03'1828
EFFICIENCY 67.42 97.104

t 4 1 0,393187 1 0.052658
2 0.119173 2 O.06443
3 0.096508 3 0.114318
4 0.391133 4 1.263733

BIAS CORR 0.519872
VAR COEFF 0.01427! O.01738
EFFICIENCY 100.00 100.00
EFF(M/N) 81.35 35.53

11 4 1 09394283 2 0.1.22017
2 0.160534 3 0.L14308
4 0.445184 4 1,264653

BIAS CORR 0.51921C
VAR COEFF 0.014317 0.041771
EFFICIENCY 99.70 99.92

1 4 2 1 0.477975 2 0.170650
4 0.522025 4 1.323999

BIAS CORR 0,522780
VAR COEFF 0.014538 0.041830
EFFICIENCY 98,19 99.78

11 4 1 3 1.OCOooC 4 1.449015
BIAS CORR 0.594895
VAR COEFF 0.020041 0.042196
EFFICIENCY 71.23 98.91

11 3 1 1 0.423605 1 0.069540
2 0.127565 2 U.L12896
3 0.44883C 3 1.549115

BIA, CORR 0,472952
VAR COEFF 0,,015393 0.056356
EFFICI3NCY 7100.00 10000
EFF (M/N) 75*44 26.31

11 3 2 1 0.47231 2 2 0. 159937
3 0.527646 3 1. 550481l
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.50

h m L I LOCATION I SCALE

BIAS CORR 0.474511

VAR COEFF 0.015497 0.056414

EFFICIENCY 99.33 99.90

11 3 1 3 I*OQOCOC 3 1.680969

BIAS CORR 0.594895

VAR COEFF 0.020041 0.05C628

EFFICIENCY 76.81 q9.52

11 2 2 1 0.473344 1 O.I.1514

2 0.526656 2 1.989230

BIAS CORR 0.416559
VAR COEFF 0.017241 0.086533

EFFICIENCY 100.00 ICO.co

EFF(M/N) 67.35 17,14

11 2 1 2 i.COCooC 2 2.06C345

BIAS CORR 09485356

VAR COEFF 0.020414 0.086656

FFFICIENCY 84.46 99.86

11 1 1 1 1.00000C 1 2.941063

BIAS CORR 0.340013
VAR COEFF 0,02116S 0.183105

EFFICIENCY 100.00 1Co. O

EFF(M/N) 54.86 8.10

12 12 12 1 0.311474 1 0.016932

2 0.093284 2 0.027701

3 U.075629 3 0.037054

4 0.066753 4 0.045940

5 0.061946 5 0.054705

6 0,058401 6 c0063801

7 0.056801 7 0.073312

8 0.055156 a 0.09879

9 0.054654 9 0.095846

10 0.054317 10 C.110515

11 0.054680 11 0.13u548

12 0.056906 12 0.179qq6

BIAS CORR 0.718432
VAR COEFF 0.010597 0.013574
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

NEI3ULL POPULATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 2.5C

m L I LOCATION I SCALE

EFFICIENCY ico.00 iCO.cO
EFFIM/N) 100.00 IOQOD

12 12 I 1 3.311676 2 0.039186
2 0,09387C 3 0.037028
3 0,074421 4 0.Q45963

4 0.068595 5 0.354654
5 ,1.060475 6 (.06390r)
o 0.088232 7 C.C73229
9 0.082A47 8 .083973
9 0.053781 9 O.C95R26

10 0.055063 IC 0.110555
11 0.054441 11 0.13C575
12 o.o5699e 12 1.180038

BIAS CORR 0.718154
VAP COEFF 0.010607 0.C13577
EFFICIENCY 99.91 99.98

1? 12 1 1 0312223 2 (J.0547?2
2 0.092596 4 C%.0h6553
3 0.07796C 5 0.054313
4 0.063575 6 J.064635
5 0.09313C 7 0.072169
7 0.114513 8 0.0851l5
9 0.080791 9 0.095105

It 0.053001 10 0.110922
II 0.05=281 11 0.130550
12 0.05693C 12 0.180120

RIAS CORR 0.71784 C
VAR COEFF 0.010617 U.013582
EFFICIENCY 99.81 99,94

12 12 9 1 0.312243 2 0.054772
2 0.094596 4 0,092559
3 0,073072 4. 0.092653
4 0.098781 7 0.070806

6 0.118985 8 0.087225
9 0.112881 9 0.093245

10 0.078164 iC C.112049
i 1 0.054122 11 i.130319

12 0.057156 12 0.180273
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

%EIRULL POPULATICN FROM L-CRDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 25C

N m L I LOCATION I SCALE

BIAS CORR 0.717431
VAR COEFF 0.010630 0.0135q1
EFFICIENCY 99.69 99.87

12 12 1 0.313157 2 0.054706
2 0.092581 4 0.093095
3 0.107211 6 0.128929
5 0.126991 B 0.121214
7 0.114959 9 0.092298
9 0.112976 10 0.112994

11 0.07511C 11 0.130122
12 0.057016 12 0.)80527

HIAS CORR 0.716646
VAR COEFF 09010648 0.013607
EFFICIENCY 99.52 99.75

12 12 7 1 0.313814 3 o.o8o2
2 0.125911 5 0,1II172
4 0.134i709 7 0.149386
6 0.119689 9 0.136129
8 0.113648 l 0.108511

13 0.115169 it 0.131878
12 0.072061 12 0.180615

BIAS CORR 0.714511
VAR COEFF 0.010666 0.013630
EFFICIENCY 99.1? 99,59

12 !2 6 1 0.316025 3 0.111158
2 0.126713 6 0.156825
4 0.168965 a 0.1725757 0.177732 10 Ve Lt ?64

10 0.138018 11 0.130819
12 0.072547 12 0.181454

BIAS CORR 0.71258?
VAR COEFF 0.010751 0.013679
EFFICIENCY 98.57 99.23

12 12 5 1 0.352963 4 0.157246
3 0.193351 7 0.10009i
6 0.219934 9 0.201966

10 0.160636 11 0.174?64
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TABLE 1I

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WHBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 2.50

L

m L I LOCATION I SCALE

12 0.073116 12 0.182358
BIAS CORR 0.712443
VAR COEFF 0.010854 0.013766
EFFICIENCY 97,61 98.60

12 12 1 0.358446 5 0.254099
3 0,225203 9 0.269976
7 0.253704 11 0.175714

11 0.162643 12 0.1043sq
BIAS CORR 0.692503
VAR COEFe 0.011037 0013928
EFFICIENCY 96.02 97.46

12 1. 1 O.423174 6 0.328712
5 0.332081 10 0.319222

10 0.244745 12 0.225565
BIAS CORR 0.677921
VAR COEFF 0.0[1424 0,014261

EFFICIENCY 92.76 95.18

12 12 1 0.507796 8 0.545313
7 0.492204 12 0.Zi295

BIAS CORR 0.613241
VAR COEFF 0.01292C 0.015388
EFFICIENCY 84.64 88.21

12 12 1 4 1.000000 10 0.031990
SIAS CORR 0.662390
VAR LOEVI- 0.018476 0,019510
LFFICIENCY 57.36 69.7

1? 11 11 I 0.314847 1 0.018480
2 0.094263 2 0.030125
3 0.076539 3 0.040749
4 0.067207 4 0.049217
5 0.063039 5 0.061139
6 0.058456 6 .067656

7 0.057847 7 0.081478
a 0,055363 8 0.090203
9 0.055243 9 0.104586

10 0.054565 10 0.119442
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TABLE 1i

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIFULL POPULATICN FRUM L-ORDER STATISTICS
(SAMPLE SIZES 11 '0 13)

SHAPE PARAMETER a 2.5C

M L I LOCATION I SCALE

11 0.102632 11 0,304193
BIAS CORR 0,699477
VAR COEFF 0,010712 0014813
EFFICIENCY 100.00 100,00
EFFIM/N) 98.93 9L.64

1 11 1 0.31 .Zi 2 0.042660
0,093961 3 0.040721

3 0,077426 4 0.049242
4 0.066277 0,06105

0.092582 6 0.06776?
7 0.007075 7 0.0iL389
b 0,U53959 d 0.090300
9 0.056906 9 0,04S66
1) 14.C,35rC ic 0,1194A4

11 0.103043 11 0.30406
SIAS CORR 0,699346
VAR CO!FF 0.010727 0.01'U16
tfFILIUNCY 99.91 99097

q? 11 9 1 0.315596 2 0,059781
O.093574 4 0,071u89

3 0.07?77 5 0.060713
4 0.064019 6 0106857?
5 O.O94207 7 0.01027
7 0o.it494 a 0,091567
9 0,061475 9 OLul77h
10 0.051247 10 0,119197
11 O,1O1251 11 09104)15

BIAS CORR 0,6c171?
WAR CU~FF O.010?12 0,01467)
WPICItNCY 99.61 996,03

|1 0| | 15642 2 0,059609
S 0409S601 4 06100966

1 0,071947 6 0,0999y
0.10 |4 1 0,071T)1

6 0,1?11I 9 0.101fl

0 0.00W6 0 0.1,11611
MUM,0!? It 00104211
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WLIIBULL POPULATION FROM L-CROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.5C

L I LOCATION I SCALE

BIAS CORR 0,698379
VAR COEFF 0,010746 0,014q34
EFFICIENCY 99.68 99.85

12 11 7 1 0,316542 3 0.09682C
2 0.09356C 5 0.120514
3 0.10I333 7 0.117073
5 0.128355 8 0.086154
7 0.116147 9 O.103617
9 0.113812 IC 0.117637

11 0.123249 11 0.305550
BIAS CORR 0.697646
VAR COEFF 0.010763 0,014852
EFFICIENCY 99.52 99.74

12 1 1 3.317697 3 0.096973
2 0.127895 5 0.121327
4 0.14042C 7 0.16Z87"
6 'l.151911 9 0.147933
9 0.13?S5C IC 0,117338
11 j.124227 11 0.306260

BIAS CORR 09696887
VAR CUEFF 0.010813 0.014870
EFFICIENCY 99.06 99.56

12 II 5 0.35789 3 0,121481
0.195097 6 0.170699

6 0.186584 8 61678?3
9 0.139765 10 0.165677

11 0.124746 11 0.306020
BIAS COR:i 0.69897q
VAR CUeff 0.010885 0,0143Y
I1MILIENCY 96,41 99,15

1? II 4 1 0,396446 4 0.171)74
1 0.2503 7 0.197W6?
7 0,211708 9 0,219)1)

11 0.162641 11 0.01)178
t IA LO J 0.692501
VAk LUMP! 0,011037 0,011040
tt-IF ILNLY 97.06 9b.4Y
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES I TO 13)

SHAPE PARAMETER A 2.5C

N M L I LOCATION I SCALE

12 11 2 1 0.423174 5 0.277614
5 0.332081 9 0.293806

10 0.244745 11 0.357753
BIAS COKR 0,677921
VAR COEFF OO11424 0.015231
EFFICIENCY 93.76 97.25

12 11 2 1 0.507796 7 0.45L974
7 0.492204 11 0.444781

UIAS CORR U.613241
VAR COEFF 0.012520 0.015840
EFFICIENCY 05.56 93.47

12 11 1 4 .O00CO0 IC 0.399Q0
BIAS CORR 0.66239e
VAR CUEFF 0.018476 0,019538
EFFICIENCY 57.96 75.81

1? 10 IC 1 0.319434 1 0.020249
2 0.095022 2 0,033717
3 0.076921 3 0.0424'6
4 OO69854 4 0O0595)6
5 0.061202 5 0.058697
6 v.O0OTI 6 0.003367
7 0,056463 7 0.082536
a 0.057146 6 0.102447
q 0.055299 9 O.1127)6

10 0.145?10 10 O.422105
KIAS CURR 0.67300
VAA CUEFF 0,' 0169 0.016311
WIfICIINCY 100.00 100.00
EFF(M/N) 97.50 8602?

12 10 1 0,019611 2 0.047474
0009640) 3 09041457

3 0.075T21 4 0,05957
4 U0071612 0 OO.o617
3 0.o0"24 0 0.0b)448
6 0.091721 7 0,082440
* 0.064Z74 S 0.102564

''1



TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WPIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER d 2.5C

N L I LOCATION I SCALE

9 0.054432 9 0.112716
10 O.14631C 10 0.422236

BIAS CORR 0,678027
VAR COEFF 0.010879 0.016315
EFFICIENCY 99.91 99.97

12 10 1 1 0.319894 2 0.065326
2 09096694 4 0.083181
3 0075397 5 00.58249
4 0.10057L 6 3*084335
6 0.121643 7 0.081228
8 0.085385 O.103879
9 0.052385 9 0111896

10 0.147332 10 0.422723
BIAS CORR 0,678076
VAR COEFF 0.01089c 0.016322
EFFICIENCY 99.81 99.93

12 Ui 7 1 0,320202 2 0.065351
2 0.097132 4 0.111076
3 0.07436! 6 0.114316
4 0.101566 7 0,079773
6 1.122150 a 0.106144
a 0.115067 9 0.109916
10 0.169520 10 0.423651

IHIAS CORR O,67727e
VAR CUEFF 0.01090? 0.016333
LFFICIENCY 99.70 99.66

12 I . 1 0.320817 2 0.065205
2 0.128659 4 0.I11695
4 0,142789 6 0.15527?
6 0.122338 a 0,144450
a 0b115651 9 0.106655
10 0.169747 10 0.424965

1IIAS .ORR 09677978
VA R cWP 0.010925 0.01639)
WfICIMNCY 99.49 99.74

I? 10 s1 012))C 3 0.107)3?
2 0,11949q 5 0.1)2205
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 2.5C

M L I LOCATION I SCALE

4 0.172838 7 0.178292
7 0.181097 9 0.162243
10 0.193437 10 0.421967

BIAS CORR 0.675759
VAR COEFF 0.010993 0.016398
EFFICIENCY 98.87 99.47

12 10 4 1 0.360969 4 0.154934
3 0.197548 6 0.156340
6 0.224633 8 0.206157

10 0.216850 10 0.473562
BIAS CORR 0.675341
VAR COEFF 0.011101 0,016454
EFFICIENCY 97.91 99.13

12 11 3 1 0.423174 4 0,Z311?2
5 0.332081 8 0.280812

10 0.244745 10 0.477403
BIAS CORR 0.677921
VAR COEFF ).u11424 0,016602
EFFICIENCY 95.14 98.24

12 10 2 1 0.507796 6 0.390186
7 0.492204 10 0.569229

BIAS CORR 0.613241
VAR COEFF 0.01252C 0.0169C9
EFFICIENCY 86.851 96.01

12 10 1 4 .O0000C 10 0.839990
BIAS CORR 0.662390
VAR COEFF 0.01647t 0.019538
EFFICIENCY 58.83 63.48

12 9 9 1 0,325410 1 0022788
2 0.0q6696 2 0.035343
3 0.060665 3 0.054699
4 0.066077 4 0.050215
5 0.069132 5 0086582
6 0,056924 6 0,072852
7 0.061141 7 0.10335?
6 09056197 8 0.107660
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER x 2.50

N L I LOCATION I SCALE

9 0.187538 9 0.540779
BIAS CORR 0.655188
VAR COEFF 0.011069 0.018150
EFFICIENCY 100.00 100.00
EFF(M/N) 95.73 7,.79

12 9 1 0.325767 2 0.05C803
2 0.096602 3 0.054670
3 0.081534 4 0.050246
4 0.065198 5 0.086525

5 0.097879 6 0.072985
7 0.089596 7 0.103250
8 0.054840 8 0.107794
9 0.188584 9 0.540906

BIAS CORR 0.65507S
VAR COEFF 0.011079 0.018156
EFFICIENCY 99.91 99.97

12 9 7 1 0,326155 2 0.050728
2 0.096212 3 0.077606
3 0.083007 5 0.113277
4 0.062911 6 0.072087
5 0.099577 7 0.104968
7 0.118686 8 0.105783
9 0.213451 9 0.542217

BIAS CORR 0.654575
VAR COEFF 0.011090 0.018164
EFFICIENCY 99.82 99.92

12 9 A 1 0.326555 2 0.050358
2 0.096226 3 0.078117
3 0.111791 5 0.149081
5 0.13257C 7 0.140994
7 0.118990 8 0.104141
9 0.213860 9 0.543772

BIAS CORR 0.654843
VAR COEFF 0.01:103 0.018180
EFFICIENCY 99.70 99.84

? 1 0.362492 3 0.117665
3 0.169688 5 0.149097
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TABLE I(

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-ORDER STATISTICS

ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 2.5C

N N L I LOCATION I SCALE

5 0.133031 7 0.141702
7 0.119770 8 0.103403
9 0.21486C 9 0.544701

BIAS CORR 0.656983
VAR COEFF 0.011157 0.018199
EFFICIENCY 99.21 99.73

12 9 4 1 0.365022 3 0.117890
3 0.2CI436 5 0.150123
6 0.191668 7 0.196735
9 0.241873 9 0.592426

BIAS CORR 0.655673
VAR COEFF 0.011233 0.018237
EFFICIENCY 98.55 99.52

12 9 .3 0.401464 4 0.207330
4 0.299073 7 0.239504
9 0.299463 9 0.595448

BIAS CORR 0.654527
VAR COEFF 0.011479 0.018356
EFFICIENCY 96.43 98.088

12 9 2 1 0.5C7796 5 0.338171
7 0.492204 9 0.689980

BIAS CORR 0.613241
VAR COEFF 0.01252C 0.018625
EFFICIENCY 18.41 97e45

12 9 1 4 1.000000 9 0.922596
BIAS CORR 0.662398
VAR COEFF 0.01847C 0.020337

EFFICIENCY 59.91 89.25

12 8 1 0.332583 1 0.024926
2 0.100536 2 0.044397
3 0.0701 3 0.046656
4 0.076019 4 0.063423

5 0.060805 5 0.066136
6 0,065219 6 0.104370

7 0.05691 7 0.104295

8 0,Z28348 a 0.664448
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TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORCER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2.50

L I LOCATION I SCLE

BIAS CORR 0*630054
VAR COEFF 0.011322 0.020461
EFFICIENCY 100.00 100.00
EFF(M/N) 93.60 66.34

12 a 7 1 0.332602 2 0.061311
2 0.101139 3 0,046622
3 0.076575 4 0.083465
4 0.077586 5 0.066068
5 0.05e337 6 0.104523
6 0.096014 7 0.104184
6 0.256247 8 0.664737

BIAS CORR 0.629716
VAR COEFF 0.011332 0.020468
EFFICIENCY 99.90 99.97

12 5 1 0.333061 2 0.060921
2 0.101414 4 0.109374
3 0.076295 5 0.065690
4 0.106505 6 0.105420
6 0.125883 7 0.102879
8 0.256842 8 0.665818

BIAS CORR 0.629752
VAR COEFF 0011343 0.020477
EFFICIENCY 99.81 99.92

12 8 1 0.333710 2 0.080962
2 0.133766 4 0.140832
4 0.148308 6 0.139286
6 0o126061 7 0.101295
8 0.257636 8 0.667412

BIAS CORR 0,630406
VAR COEFF 0.011367 0.020490
EFFICIENCY 99.60 99,86

12 8 4 1 0.372432 2 0.080909
3 0.174041 4 0.141659
5 0.166077 6 0,191262
8 0.287450 a 0.116243

BIAS CORR .63008
VAR COFF 00011450 0,020522

363



GAW/MATH/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-OROER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 2.5C

h M L I LOCATION I SCALE

EFFICIENCY 98.88 99.70

12 8 3 1 0.405195 4 0.194366
4 0.272673 6 0.191641
a 0.322132 8 0.718900

BIAS CORR 0.633136
VAR COEFF 0.011606 0.020597

EFFICIENCY q7.55 99.34

12 8 2 1 0.507796 4 0.288321
7 0.49220. 8 0.815785

BIAS CORR 0.613241
VAR COEFF 0.012520 0.020821
EFFICIENCY 90.43 98.27

12 8 1 4 1.000000 8 1.008366
BIAS CORR 0.662398

VAR COEFF 0.018476 C.022007

EFFICIENSY 61.28 92.97

12 7 7 1 0.34220S 1 0.029627
2 0.101142 2 0.043728

0.085740 3 0.072168
4 0.068955 4 0.065796
5 0.070633 5 0.102162
6 0.061974 6 0.103173
7 0.269347 7 0.797594

BIAS CORR 0.602648
VAR COEFF 0.011638 0.023449

EFFICIENCY 100.00 100.00
EFF(M/N) 91.05 57.89

12 7 1 0.342624 2 0.063832
2 0.100643 3 0.072140
3 0.086633 4 0.065837
4 0068071 5 0.102100
5 0.101490 6 0.103354
7 0.29994C 7 0.797821

BIAS CORR 0.602428
VAR COEFF 0.011650 0.023459

EFFICIENCY 99.90 99.96

384



GAW/MATH/6e-I

TABLE II

COEFFICIENTS FOR ESTIMATION Cr
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
tSAMPLE SIZES 11 TO 131

SHAPE PARAMETER * 2.50

v L I LOCATION I SCALE

12 7 1 0.343091 2 0.063765
2 0.1C0868 3 0.102193
3 0.117789 5 0.137110
5 0.137600 6 0.102277
7 0.300652 7 0.799174

BIAS CORR 0.602607
VAR COEFF 0.011665 0.L23474
EFFICIENCY 99.77 99.90

12 7 1 0.344692 3 0.152313
2 0.138134 5 0.137553
4 0.182288 6 0.101503
7 0.334886 7 0.800783

BIAS CORR 0.602360
VAR COEFF 0.011724 0.023505
EFFICIENCY 99.27 99.76

12 7 1 0.384487 3 0.152685
3 3.241265 5 0.188016
7 0.374248 7 0.851510

BIAS CORR 0.603846
VAR COEFF 0.011843 0.023535
EFFICIENCY 98.27 99,63

12 7 2 1 0.507796 4 0.266628
7 0.492204 7 0.907690

BIAS CORR 0.613241
VAR COEFF 0.01252C 0.023714
EFFICIENCY 92.96 98.88

12 7 1 4 1,0000C 7 1.102387
BIAS CORR 0,662398
VAR COEFF 0.018476 0.024560
EFFICIENCY 62.99 95..8

12 0 1 0.353619 1 0.033097
2 0.106674 2 0.057975
3 0.083647 3 0.0675L9
4 0.077159 4 0.096522
5 0.068452 5 0.104109

385

I
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TABLE 11

CGEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 70 13)

SHAPE PARAMETER f 2.50

N M L I LOCAYION I SCALE

6 0.310449 6 0.946357
BIAS CORR 0.572531
VAR COEFF 0.012042 0.027461
EFFICIENCY 100.00 100.00
EFF(M/N) 88.00 49.43

12 6 5 1 0.353973 2 0.080441
2 0.107006 3 0,067487
3 0.003343 4 0.096',7e
4 0.110185 5 0.10404U
6 0.345493 6 C.946827

BIAS CORR 0.5T241q
VAR COEFF 0.012057 0.027473
EFFICIENCY 99.88 99.96

12 6 4 1 0.354753 2 0.108852
2 0.142376 4 0.134065
4 0.156421 5 0.103577
6 0.346431 6 0.947854

BIAS COPR 0.57294C
VAR COEFF 0.012085 0.027'9?
EFFICIENLY 99.65 99.89

12 3 1 0.395562 2 0.105910
3 0.216213 4 0.183723
6 0.387924 6 1.001450

BIAS CORR 0.574222
VAR COEFF 0.012179 0.027325
EFFICIENCY 98,60 99.77

12 6 2 1 0.491605 3 0,220494
6 0, 08395 6 1.057713

BIAS CORR 0.581426
VAR COEFF 0,012658 0.027654
EFFICIENCY 95.14 99.33

12 6 1 4 1.COoooo 6 1.2104S9
BIAS CORR 0.662398
VAR COEFF 0.018476 0O02B,,o
EFFICIENCY 65.18 97.16
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TABLE II

CUFFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
4SAMPLE SIZES 11 10 13)

SHAPE PARAMETER s 2.3C

m L I LOCATION I SCALE

17 5 1 0,369351 1 0.040764

2 0109705 2 0.064151

3 0,089474 3 0.OqT75
0.077596 4 0.106066

5 0.353674 5 1.11973

PIA$ CORR 0.539044
VAR CUEFF O.0257C 0,0312f

FFrICIENCY 100.000
EFFI(M/N) B4.3O 40.tq

I 0,69956 2 0,0118V

2 O.109750 3 0, 04'0

3 0,1Z2L 4 04,UIN41

1 ,3Q07T 5 1.1204r9

BIAS CORR D.M)9077
VAR Cofir 0.012190 0.0310

rlr ItlNCY' 99.04,

12 1 00411184 2 0194
1 .%Q160) 4 0100025

l 0.3e1214 5 1912W9

VAk C001 0.012661 0.03180

[VII(IUN(,Y 99020 I?.54

54,0q616 3 0,2104R9

s ,050134 S 1.179648

VAR Cotf 0,012970 0,0)3z"
r.ticlitNcy 96093 9,6

11 S4 1004000 5 l.4124

VAR LOfft 0.018476 0036

W It. tNcy 60.04 96.34

1? 1 00390131 1 044988?
2 r0.011912

I 0914 0.1075!'

4 0.400841 4 1.334131

tIIAS COiRR 0.S010E'

I !,S
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CAtFKILN1S F'ik r'WIMATION Of'
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CAW/MATI/66-1

TABLE II

COFFFIC LNTS FOR ESTIMATION OF
LUCATION ANP SCALE PARAMETERS OF A

WLIRULL POPULATION FROM L-ORDLR STATISTICS
ISAMPLt SIILS 11 Tn 13)

SIIAI'r IAfAMITER * 2.5f.

L I LO(Al IUN I SCALt

1 0,0249 0.01))b
0.064126 0.041264

6 0*U%116 & 0.06)974
7 000264'o 7 OO.6)79?

0,012104 (-1 OOle?

9 00010611 9 0,011144e
J 0,01006 4 Ii 0110019t
II ~oq.oso It O, II341
I7 O.OSA&1@ 17 Pi~

flIA+ . 0,6+?++6

vAN cotftt U00061 041114
ft0l.I0tL I 0 1 00.QG

I li Ii I u.O4&a I 'i.O4fn

* O&P*IC 1 0"4d111
I (+OQii3& & ,~s~

to 010441111 6741 0

a 0401111111 (1 8 13
41 0,0111701JI (i,0II1e.
II Oj.OA736 II Glii/t

Q0,U%*t1l II I, Ll

flIA5 dif tk+4~

i ! 1 I ' I 0,l hi O l

(e.oQlI*ll A ;O4i
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GAW/MArH/68-1

TABLE 11

CUIFFIC'aENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERtS OF A

WtIBIAL POPULAION UFRUM L-011DEII STATISIICS
(SAMPLE ShZES It 10 13)

$M4AP[ PARAMEII2N 7,?5C

M ,I LOW AION I SCAL(-

VAN c.(JP V.0098110 0.011567
LIFHLUNLY 9y,6 9991

0,091948 A 0.O1117111

01617 6 7 000711160

NIAb LOO 0&11*

Ia ft I I IQ i

U Uili I1 I ; ~I'~
11011L 1, LU6V1 (1111

It.I

1j 0 110 1 61 10IU& 10

v t lI 1 lS' Aoo 81"

* u,11AI7I IUif;
I', UdOIAI II



6W/ VA Hi/68- I

TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETCRS OF A

W iRnULL POPULATION FROM L-ORDEA STATISTICS
ISAMPLt. SIES It TO 13)

SHAPE PARAMETER * 2.50

I iU(CATION I SCALE

do 0,162123 6 0,1571118
7 0*161761 10 0.14419)

10 O.1?2M1 11 01106399
1? 00114087 11 002877c)

HiIA% 01 A 0657
VAI Lttu 0.00994)Q.If7

I 0.,160c I
& 00171770 'IA~

If' 09I)FZIc 1i 1)41

At oll to 086V49711
4A ~ r Q,010014 01117

Ii .174plA I/ lis 1u611l

~u.tuu001P11,) u0104060

00 4V 4 11 0613J611
11 1 0 I o 1' Q 6 Au400 1

IftILI 1L 0,149v1 V041

VAN LI0ttr 0101001* 0i.011V60

S 01419001 it 014101I1
hA ~ 011164

VA" (dOtt 090I111~l

I' I. I 4 .0000(I

VANl utft~ 01011116.lS0~



GAIN/4ATH/68-1

TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMeTERS OF A

WFISULL POPULATION FROM L-CROER STATISTICS
ISAMPLE SIZES 11 10 13)

SHAPE PARAMETER~ b 9

K N L LOCATION I SCALE

EFFICIfNCY 57.43 74*9?

11 11 It 1 0.31071? 1 U*017705
2 C.091757 2 0007548

3 0.075177 3 0.042611
4 00061395 4 0-03721?

5 0.065144A 0.071624
6 004546 0041
7 000600p 7 0*091571
a 0.046706 5 0.071759
9 0.00141zC 9 061021111

to 0.049431 tv uslo)3)
11 0.1149?i 11 06)95154

VAN CUMU 0.004964 (10014001

iH/)97.77 011

It I t1 1 0.3111041 1 00 oilc 7

so 00140c 1 0171/411
OQvE40l'e 6 0.34174)

I 0U44bi/ 7 loic
Op 0.v47) I viil

0#044641 10 0,0

VAN LUki't 00009970 0001411106

I I VI 02111161 G 341o

010011"4& & D,0461T.)
I fo,04v34C Do1L3

V0,11714 119Ni

IY



TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIPOLL POPULATION FROM L-ORDER STATISTICS
(SAMPLL SIZES 11 TO 13)

SHAPE PARAMETER m 2.5C

p L I LOCATION I SCALE

IjIAS CORR 0.678183
VAA COEFF 0,009976 0,014810
EFFICIENCY 99,0 99,q5

I' I1 1 0,311662 2 090)8926
2 0089206 p 00060110
s 00081896 5 0,114660
4 00049701 7 0,11757)
3 0.097705 3 0,064621
7 0.100767 9 0.111185
4 0.105172 10 0.096294
I1 0,19559C 11 0,190W?

lIA' Lt04P 0,677955
VAI, .b(tI I 06001q§1 O,1401'
tp IlcIINf 99.001 49o

( I1 i7913 0,11.3,9

I 0,104411 7 0.1179t
00.176t4 a 0zl

7 cI1g413 V ( .I i7 An
0,0.1O p ov9

Jkb ()h O, lii v

,146I D.1 C IIO, O l
It I 0l.1**Bbg7 P O, 9Cte

3 0,116*77 6 0911%910
0111964 7 G11?

7 0.109671 C,1491
011060166 J9 Q,0V. 07

011W6 iIhD O.6,000#4

yA' (ii f 0,01003* O.0I4h)7
LUl I' Ir'e. 99.!| 91.11

I' II I 0.14701 ~ 0.UI

I 0,11166 t 0,111i41)
1 0,171119 7 0,1Il iO
VI 04151114 4 0,295*'

Ivy7



G*W/ tATH-/6B- I

TABLE It

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANIL SCALE PARAMETERS OF A

Wi.lBULL POPULATION FRUM L-ORDER STATISTICS
ISAmPLE SIZES 11 i 13)

SHAPE PARAMETFR w 2.50

0% 9' L I LULAT1ON I SCALE

1I 0.156637 ,4
BIAS CORR 0,6?O'l9
VAR COEfF 0010097 O*014873
FFFICICNCY 98.68 990s)

H It 4, 1 0,350227 16Il
1 0,214671 ?
7 0,4)61177 i.I9679?

i ,Q1966 qU I C.44b
016% CORR 0.67614)
VA0 COUtP 0.01019i 04,104b
LfPICIINLY 97.16 94,

tA I t ) 1 0,410600 0 .214)M
u.)4410) n ?.461461

DIAs (.ORR 006?&.994
1'a. c (0010%?* 0.0 SOO
It. I I(4I

a 0.5l1WV0 7 0, 400 11
C I, Of,4lUQO It

VA'4 tutu .01~70051

1' 11 i I ,OOuuOO II (' ,O!I;i;,

V1A COW~h O,4K1R16*

0 O 1' I O,).0e i t
S 0,01111 iS1001,41*'

U074161 0,41* OOtIAII) g. *oJa7
A U.QT4 I') * 0b1 .

* 010481!14c' 1 6.01 l
,o0hq% Vv 6 U.111140

7 O, 04' bd 7 0. OliU'a
o O, 04.. a 0. iIq 7

0 044 6 V

"rn



C, Lw/M AT H/e 1

TABLE I I

CUFFFIC~ffiTS FOR~ E57IMATION Cr
LOCATION AND SCALE VARA4MRS OF A

bdLII'ULL POPULATION FROM L-OAOEA STATISTICS
ISAMPLI Silt$ 11 TO 13)

S11APf PAKAMLIER *2956

L I LOCATION I $CAIE

()I LS CfIkM 0.657464
VAN COEIF 09010125 0*016298

t1I~tpiVcy 100000 100000
E M )96.22 76.78

0.0777100.033103

4 0,009470

4, .09q4?7 0.0-50417
o 0002007 5 0.112603

9 M0uA741 9 006967
11*1 MUM6I~ IL O0M679

V, (.UtI 1 060101)J(,,~.)
I L it'4LY 94

1~~ Ic I ~0.311604 r.06'

0,06794s a

I- Ij 0 .)I 6L

7 0..0' 7 Y,)

11 0.00574n)

ha.' Le.0I6(

V1 I I o'00416

I r I L I OILY vvv 44



GA4/MATII/68-1

TABLE II

COEFFICIENTS FGR USTIMATION OF
LOCATICN AND SCALE PAI\AMETEKS OF A

WEIULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER v 2.50

P, L I LOCATION I SCALE

1 1' 6 1 0.316116 2 0,060127
2 O.123868 4 0.106691
4 0.135069 6 0,148519
6 0.117000 8 0.139718
e 0.107661 9 0,084852

10 0197285 10 0.5LI804
DIAS CORR 0.65800t
VAR COEFF 0,010157 0.016312
EFF|CIFNCY 99,69 99,91

12 1L 1 0,318696 2 0,059410
2 0.124767 4 0.10615)
4 0.16750C 6 0.1498)3
7 0,16704% 8 0,184512

10 0.221993 1C 0,55C427
BIA$ CORR 0,6560eC
VAR COFFF 0.010221 0.0L6336
(FFICINCY 9Y.06 99.77

11 t 4 1 03 5488 4 0,147173
3 0.187752 6 0.14979P
6 0.212497 6 0,185147

10 0.244914 t0 0.5516q7
BIA'j COFk 0.656991
VAq COEFF 0.010Z97 0,016313
EFFICIENCY 98.33 Q9,S

13 10 1 0.359109 4 0.2163B.4
4 0.311668 a 0.259481

1U 0.299144 10 0.554502
31AS CORR 0.E5509C
VAR COEFF 0010559 0.016490
EFFIG|UNCY 95.89 956*3

13 I' I 0.511995 6 0,360471
a 0,480005 t0 0.643116

DIAS CORR 0,622644
VAR COEFF 0.011577 0,016?48
EFFICIENCY 87.46 97.32

i 10 1 4 1.000000 10 0S9998

400



GAW/MATH/68-1

TABLE 1I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

ERULL POPULATION FROM L-ORDER S;ATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 2.50

N L I LOCATION I SCALE

BIAS CORR 0.638264
VAR COEFF 0.017128 0.018559
EFFICIENCY 59.12 87.32

9 1 1 0.322138 1 0.022411
2 0,092871 2 0.028834
3 0.083250 3 0.067707
4 0.05323C 4 0.016054
5 0.079229 5 0.120988
6 0,042968 6 0.034833
7 0.065067 7 O.1L6733
a 0,043529 8 0.086721
I 0.212719 9 0.620995

BIAS CORR 0,634862
VAR CUEFF 0,010324 0,018135
EFFICIENCY 100,00 100.00
FFF|M/N) 94.36 69.00

13 9 1 0.322397 L 0.022426
7 0.092330 2 O.020750
3 0,084575 3 0.075006
4 0,O51616 5 0.129770
5 09,01139 6 0.034114
7 0.087542 7 0.118074
5 0.045125 a 0.064778
9 Ozl.O72 9 0.622160

BIAS CORR 0.634960
VAR CaEFF 0.010328 0,018136
EFFICIENCY 99.95 100.00

12 9 7 1 0.322726 1 0.022519
2 0.091410 2 O.O26302
3 0.087507 3 0.075450
4 0.046712 5 0.146470
5 O.LO4639 7 0.135830
7 0.11092 0 0,082386
9 0.236415 9 0.623463

BIAS CORR 0,634730
WR COEFF 0,010334 0.018119
El.FICIENCY 99.90 99.98

401,



GAW/MAT/68-1

TABLE 1i

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WcIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 131

SHAPE PtRAMETER * 2.5C

N M I LOCATION I SCA t

13 6 1 0.322948 1 0.032511
2 0.091365 3 0,092408
3 0.108699 5 0.146424
S 0.129125 7 0.136566
7 0.110661 8 0.081245
9 0.237202 9 . 0.624677

BIAS CORR 0.635091
VAR COEFF 0.010341 0.018143
EFFICIENCY 99.84 999

13 9 1 0.356?42 3 0.109865
3 0.164078 5 0.146429
5 0.12935C 7 0.137038
7 0.111515 8 0.08064k
9 0.230314 9 (i.625502

BIAS CORR 0.637133
VAR COEFF 0.010366 0001815"
EFFICIENCY 99.40 99.80

1? 9 4 1 0.359044 3 0.109934
3 OsI64467T 5 0,148128

5 0.186169 1 0,17S113
9 0.90300 9 0.663789

BIAS CORR 0.635385
VAR COErr 0.010452 0.018176

EFFICIENCY 98.78 99.78

13 9 1 0.415510 5 0.226'99
5 0.288438 7 0,17151
9 0.296052 y 0.666240

BIAS CORR 0.641621
VAR COEFF 0.010659 0,318284
EFFICIENCY 96.86 99.19

13 9 2 1 0.511995 5 0,317620
a 0.488003 9 0.755273

B1AS CORR 0.622644
VAR COEFF 0.011577 0.018453
EFFICIENCY 89.18 98.28

S 9 1 4 1.000000 9 0.977874
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GAIh/ATH/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES II TO 13)

SHAPE PARAMETER a 2.50

N M L I LOCATION I SCALE

BIAS CORR 0.638264

VAR COEFF 0.017128 0.019767
EFFICIENCY 60.28 91.74

13 1 09329085 1 01022069
2 00099898 2 0,041047

3 0.070035 3 0.027465
4 C,082129 4 0.106930
5 0*049027 5 0.033242
6 0.068098 6 0.116774

7 0.052778 7 0,087124
8 0.248990 a 0.738568

BIAS CORR 0.610351
VAR COEFF 0,01057C 0.020450

EFFICIENCY 100.00 100.00

EFFIM/N) 92.16 61.19

11 8 1 0.329203 1 0.0228b4

2 0.100233 2 0.059325
3 0.069446 4 0.122392
4 0.105760 5 0*032753
6 0094109 6 0.117053

7 06049826 7 0,065231

8 0,251423 8 0.739902
BIAS CORR 0,610508
VAR COEFF 0.010577 0..0?0453
EFFICIENCY 99.94 99.99

13 8 6 1 09329236 1 0,022796

2 0.101203 2 0.059367

3 0.067139 4 0.1379W3
4 0,107807 6 0,135129
6 0,118937 7 0.083279

8 0,275676 8 0.741t51
BIAS CORR 0.610344
VAR COEFF 0.0I0563 0.020456

EFFICIENCY 99.86 99.97

1? 8 1 0.329716 2 0.074884

2 0.129451 4 0,137905
4 0,141161 6 0.135385
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GAW/MATH/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

FIBULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 2*S0

IN L I LOCATION I SCALE

6 0.118610 7 0.03000
8 0.276662 8 0.741865

BIAS CORR 0.611034
VAR COEFF 00010600 0.020461
EFFICIENCY 99.72 99.95

13 a 4 1 0.332012 2 0.074644
2 0.129979 4 C.139166
4 0.202048 6 0.176795
8 0.335961 8 0.762627

BIAS CORR 0.60q925
VAR COEFF 00010674 09020479
EFFICIENCY 99.03 99.86

13 0 3 1 0.397073 4 0.188310
4 0.2tZ482 6 0.176830
8 0.339645 8 0.785160

BIAS CORR 0.614218
VAR COEFF 0.010796 0.020538
EFFICIENCY 97.91 99.57

13 a 2 1 0.511995 4 0.272695
8 0.488005 8 0.876593

BIAS CORR 0.622644
VAR COEFF 0.011577 0,020701
EFFICIENCY 91.31 98.79

13 a 1 4 1.000000 8 1.061316
BIAS CORR 0.638264
VAR COEFF 0017128 0.021649
EFFICIENCY 61.72 94.46

13 7 7 1 0.339469 1 0.079116
2 0.097270 2 0.036763
3 0.G86837 3 0.080329
4 0.061303 4 0.045911
5 0.071826 5 0.108779
6 0.056962 6 0.090560
7 0.286334 7 0.666740

BIAS CORR 0.583691
VAR COEFF 0.010676 0.023444
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TABLE 1I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEISULt POPULATION FROM L-ORDER STArISTICS
(SAMPLk SIZES 11 TO 13)

SdAPE PARAMETER a 2.5C

L I LOCATION I SCALE

EFFICIENCY 100.00 100.00
EFFIM/N) 89.58 53.38

7 1 0.33983 1 0.029143
2 0.096671 2 0.036654
3 0.088321 3 0.101138
4 0.059685 5 0.133565
5 0.100524 6 0.0889q3
7 0.314936 7 0.868265

BIAS CORR 0.583574
VAR COEFF 0.010884 O.23450
EFFICIENCY 99.92 99.97

S 7 5 1 0.340"2C 1 0.042092
2 0.096636 3 0.123112
3 0.115428 5 0.133913
5 0.131821 6 0.088113
7 0.315896 7 0.869157

BIAS CORR 0.583819
VAR COEFF 0.010895 0.023457

EFFICIENCY 99.83 99.94

1? 4 1 0.376059 1 0.0417l
3 0.174051 3 0.123627
5 0.132073 5 0.176997
7 0.317817 7 0.913770

BIAS CORR 0.585726
VAR COEFF 0.010945 0.023477
EFFICIENCY 99.37 19.96

7 1 0.379145 3 0.146232
3 0.232708 5 C.177018
7 0.388148 7 0.914760

BIAS CORR 0.585385
VAR COEFF 0.011041 0.02351
EFFICIENCY 98.50 99.76

1p 7 1 1 0.495017 3 0.223594
7 0.504983 7 1.011854|BIAS CORR 0,594833

VAR COEFF 0.011614 0.123673
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GAW/MATHI/68-I

TABLE II

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO L.)

SHAPE PARAMETER a 2.5C

m L I LOCATION I SCALE

EFFICIENCY 93.65 99.03

t 1 4 1.000000 7 ',L 4 511
BIAS CORR 0.638264
VAR COEFF 0.017128 0.024326
EFFICIENCY 63.50 96.37

1i 6 1 0.350635 1 0.030934
2 0.105069 2 0.C57897
3 0.C,7949; 3 0.058374
4 0.076073 4 0,096862
5 0.064905 5 0.o9495?
6 0.32381S 6 1.012687

BIAS CORR 0.554463
VAR COEFF 0.011263 U.027458
EFFICiENCY 100.00 IoC.00
EFF(M/N) 86.49 45.57

1? 6 5 1 0.350892 2 0.078982
2 0.105509 3 O.C!8337
3 0.078956 4 O.C96q32
4 0.107194 5 0.094613
6 0.357448 6 L.C13157

BIAS CORR 0.554416
VAR COEFF 0.011274 0.C27468

EFFICIENCY 99.90 99.96

13 1 0.351567 2 0.103371
2 0.138776 4 0.129609
4 0.151153 5 0.094077
6 0.358504 6 1.014258

BIAS CORR 0.554946
VAR COEFF 0.011298 0.027481
EFFICIENCY 99.69 99.92

13 6 1 0.391802 2 0.103476
3 0.2088q4 4 n.174215
6 0.399303 6 1.063398

BIAS CORR 0.556209

VAR CUEFF 0,011382 0.027504
EFFICIENCY 90.95 99.e3
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-CROER STATISTICS
(S44PLE SIZES 11 "W 13)

SHAPE PARAMETER a 2.5C

1\ M L I LOCATION I SCALE

13 6 2 1 0.482005 4 0.242584
6 0.517995 6 1.067427

BIAS CORR (.563433
VAR COEFF 0.01188 0.027618
EFFICIENCY 95.55 99o42

13 6 4 1.00000C 6 1,262977
BIAS CORR 0.638264

VAR COEFF 0.017128 0.026102
EFFICIENCY 65.76 97.71

I- 5 1 0.3667I 1 0.C39143
2 0.1069as 2 0.059875
3 0.087534 3 0.086654
4 0.074549 4 0.099109
5 0,364168 5 1,185n29

BIAS CORR 0.522016
VAR COEFF 0%011765 0.033126
EFFICIENCY 100.00 100.01)
EFF(MIN) 92.81 37.7e

Ii 5 * 1 0.36730S 2 0.086S60
2 0.106984 3 0.086623
3 0.121413 4 C.C99200
5 0.404293 5 1.1854ql

61AS CORR 0.522086
VAR COEFF 0.011782 0.033141
EFFICIENCY 99.86 99.95

13 2 1 0.407195 2 0.122807
3 0.186398 4 C.147750
5 0.40640e 5 1.186161

BIAS CORR 0.523784
VAR COEFF 0.011843 0,033170
EFFICIENCY 99.34 99.e7

1: 5 2 1 0.472435 3 0.199941
5 0.527565 5 1.241115

BIAS CORR 0.528356
VAR COEFF 0.01211C 0.033224
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G4W/MATH/O8-I

TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEILULL POPULATICN FROM L-OROER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 2o5C

L I LOCATION I SCALE

EFFICIENCY 97.15 99.70

1 5 1 4 1.O0000C 5 1.395286

BIAS CORR 0.638264
VAR ,OEFF 0.01712e 0.033584

EFFICIENCY 68.69 98.64

13 4 4 1 0.387556 1 0.047428

2 0.113876 2 0.078064

3 0.090677 3 O.OL669

4 0,407091 4 1.399738

BIAS CORR 0.485244

VAR COEFF 0.012448 0.041733

EFFICIENCY iO.00 100.00

EFF(M/N) 78.26 9. 99

13 4 1 0.388455 2 0.110409

2 0.152126 3 0.101639

4 0.45941S 4 1.40C463

BIAS CORR 0.485618

VAR COEFF 0.012478 0.041757

EFFICIENCY 99.75 99.94

13 1 0.466221 2 0,152958

4 0.53377S 4 1.458297

BIAS CORR 0.488967

VAR COEFF 0.012646 0.041795

EFFICIENCY 98.43 99.85

13 1 4 1.000000 4 1.566750

BIAS CORR 0.638264

VAR COEFF 0.017128 0.042043

EFFICIENCY 72.68 99.26

13 3 3 1 3.418183 1 0.062840

2 0.122011 2 0.101348

3 O. 459807 3 1.690361

BIAS CORR 0.442318
VAR COEFF 0.013440 0.056352

EFFICIENCY 100.00 100.00

EFF(M/N) 72.48 22.21
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TABLZ II

COEFFICIENTS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS OF A

WEIPULL POPULATION FROM L-ORDER STATIS1ICS

(SAMPLE SIZES 1L TO 13)

SHAPE PARAMETER a 2.5C

M I LOCA7ION I SCALE

1 04464007 2 0.14422?

3 0.535993 3 1.691412

BIAS CORR 0.443778
VAR COEFF 0.013521 0.056393

EFFICIENCY 99.41 99.93

1? 3 1.00000C 3 1.809519

BIAS CORR 0.552633
VAR COEFF 0.017268 0.056540

EFFICIENCY 77.83 99.57

t 2 2 1 0.467957 1 0.091650

2 0.532043 2 2.145291

BIAS CORR 0.389603
VAR COEFF 0.015071 0.086530

EFFICIENCY 100.00 00.00

EFFIM/N) 64.64 14.46

1 2 2 1.000000 2 2t209b98

BIAS CORR 0.452551
%'AR COEFF 0.017739 0.086617

r FICIFNCY 84.96 99.90

1 1.OCOOOC 1 3.144304

BIAS CORR 0.31835
VAR COEFF 0.018520 0.1831n5
EFFICIENCY 100.00 100,00

EFF(M/N) 52.60 6.83
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C A4/m AT H/ 6- I

TABLE I I

CUEFFHCIENIS FOR !ESTIMATION C
LOCATION ANU SCALE PARAMETERS OF~ A

tLIMULL POPULATION FROM 1-ORUER STATISTICS

THAPt PAkAMETER * 3.CG

P.L I L'JCATIUN I SCALE

1 U I .22?14i 1 0o.01 56)7

0 .0777yq .O90
4 Jo073441 4 08.049007

' O .072012 0.06117'
to 0,071604 0.721

0607266&7 7 0.061.130
O 0.074101 b Q.IC.I1'3
'4 000767116 'I4I'7C

10 0800664 10
11 U0090?77 11 0.204536

DIAS CUARIvob$'
VAR COPF 00004?e 09C101146
FrFFILIrNtY 100,00 MOcOD

0.087711 I .0W

U&J7?EsSC (.(ethI07$

7 011041%6 7 (.006074

'4 O007741 'I 06119101
j 0.0fl0171 0u .145W6

NIA LORA 0.264
VAN CUt 0000'4MI(.l)'

1 1I ItLN1,Y v4sob1 99,47

I 000"84110 4 0,07197V4
) 0.076141 0 (4106011

4 0.109141 Es fi.7117%'

VI 0407 'I' vob'44' I
10 0 106 I0 0,14Y,4

11 QUeuvi 11,
01A%~ CORH 0.076M1

VAN COWU 0100'i91 .C03



rhW/ mTH/6h- I

TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
W. 18ULL PUPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 70 13)

SHAPE PARAMETER a 3.OC

JA L I LOCATION 1 SCALE

EFFICIENCY 99.70 99.92

11 I! 1 0.223484 2 C.054954

2 0.087479 4 0.103816
3 0,111830 6 0.105139
5 0.147212 7 n.C64n49
7 0.148433 8 C.103590

9 O.IIOlOP 9 0.11853;

10 0,080131 IC 0.146152
11 0.091323 11 0.20q842

V'IAS CURR 0.825898
VAR COEFF 0.009254 Co01 365

IFFICIFNCY 99.51 99.2

13 11 7 1 0.22380C 3 0.092q74

2 0,120544 5 0.123791

4 0,152836 7 3.123673

6 0.146615 8 C.098675

0 0.154052 9 0.122006
10 0.110892 1C G.14j210

II 0.091261 11 0.210337
Ii$AS CORR 0.825495

VAR COEUF 0.009283 0.0103a1
EFFICIENCY 99.20 99.66

I 13 4 1 0.255172 3 0.093233
3 O.O67062 5 0.1245e0

A. 5 0.148709 7 0.177532

7 0914969q 9 0.65311
0.16425C 10 0.145424

11 0.114906 11 0.210981
IIAS CnRR 0.824359
VAk CUErF 0.009347 O.OC413
FFICIENCY 98.51 99.36

113 1 0.257672 4 0.171244

3 0.200622 7 0.21Z894
6 0.229196 Ci 0.16541?

9 0.196468 10 0.147106

11 0.E1604C 11 C.Zl166
flIA CORK 0.823491
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TABLE 11I
COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
W IBULL POPULATION FROM L-OROER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMErER a 3.CC

K L I LOCATION I SCALF

VAR COEFF 0.009434 O.CIC473
EFFICIENCY 97.60 98.79

41 11 4 1 0.287987 5 0.234768
4 0.287375 8 0.251161
0 0.28693q IC C.195675

11 0.13769q Ii 0'.214231
HIAS CORK 0.820637
VAR COEFF 0.0n9644 0.010586
cFFICIENCY 95.48 97.74

11 11 1 0.323912 6 -. 312226
5 0.396893 9 0.30997I

10 0.279195 11 0.262113
BIAS CORR 0.799416
VAR COEFF 0.01007S V.01 .342
EFFICIENCY 91.36 95.43

11 11 ? 1 0,40885t 8 0.5 C603
7 0.591144 11 0.314686

BIAS CORR 0.73278q
VAR COEFF 0.011311 0.011617
EFFICIENCY 81.41 89.06

II ii 3 5 1.OCO00C 9 0.88253a
BIAS CORR 0.81029?
VAR COEFF 0.015549 0.014845
EFFICIENCY 59.22 69.70

1. 1) 11 1 0.226604 1 0.017187
2 0.089759 2 0.030769
3 3.079073 3 0.042472
4 0.075258 4 0.055839
5 0.07276C 5 0.065563
6 0.073626 6 0.081900
7 0.073448 7 0.093139
8 0.075581 8 0.111388
9 0.077645 9 0.130335
t0 0.156245 10 0,344439

BIAS CORR 0.802204
VAR COEFF 0.009369 0.0113ge
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WLIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

iHAPE PARAMETER a 3.00

N L I LOCATION I SCALE

EFFICIENCY 100.00 100.00
EFF(M/N) 98.07 9C.85

i1 !0 4 1 0,22701S 2 0.043001

2 0.089470 3 0.042442

3 0.080081 4 0.055868
4 0.074274 5 0.065511
5 0.109881 6 3.081907
7 0.109941 7 0.093130
8 0.074541 E 0.111474
9 0.078688 9 ).13'353

10 0.156105 iC 0.344551
BIAS CORR 0.802033
VAR COEFF 0.009403 0.011392
EFFICIENCY 99.85 99.97

11 10 1 0.227142 2 u.060324
2 0.090725 4 0.07W9l
3 0.077572 5 0.065141
4 0.111327 6 0.082701
6 0.148575 7 0.092174
8 0.11126! e 0.112369
9 0.076114 9 .129999

10 0.157280 13 0.344862
BIAS CORR 0.801911
VAR COEFF .009,418 0.011398
EFFICIENCY 99.70 99.91

11 10 7 1 0.227904 2 3.06C366
2 0.089239 4 0.110838
3 0.114030 6 0.116367
5 0.149937 7 0.090951
7 0.15102S 8 0.114024
9 0.111697 9 C.129027

10 0.156165 10 0.345543
BIAS CORR 0.801583
VAR COEFF 0.009437 .011411
EFFICIENCY 99.49 99.81

11 1) 1 0.228207 3 0.102343
2 0.12287e 5 0.135836
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GAh/MATH/66-1

TABLE 1I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 3.GC

L I LOCATION I SCALE

4 0.155789 7 0.135331
6 *.149433 8 0.108648
8 0.156450 9 0.132880

10 0.187243 10 0.345048
BIAS CORR 0.801199
VAR COEFF 0.C09466 0.011432
FFFICIFNCY 99.19 99.62

11 1 1 0.260744 3 0.102700
3 0.170407 5 0.136746
5 0,189168 7 0.19469L

0.190632 9 0.180615
IC 0.189046 10 0.345957

BIAS CORR 0.802274
VAR COEFF 0.009543 0.011470
EFFICIENCY 98.39 99.28

11 IC 1 O.26419C 4 0.188679
3 0.238187 7 0.231225
7 0.279058 9 0.18080?

10 0.218564 ic 0.348926
BIAS CORR 0.800631
VAR COEFF 0.009683 0.011542
EFFICIENCY 96.96 98.67

1 16 1 0.323912 5 0.25820P
5 0.396893 8 0.275633

10 0.279195 IC C.4041e4
BIAS CORR 0.799416
VAR CUEFF Q.01007q 0.011677
EFFICIENCY 93.16 97.53

11 l1 2 0 ).408856 6 0.425312
7 0.5ql144 LO 0.500388

BIAS CORR 0.73278
VAR COEFF 0.011311 0.012122
FFFICIENCY 83.01 93.94

11 10 1 5 1.O0000C 9 0.882538
BIAS CORR 0.810293
VAR CUEFF 0.015549 0.014845
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 TO 3)

SHAPE PARAMETER a 3.OC

M L I LOCATION I SCALE

EFFICIENCY 6U.39 76.71

S 9 9 1 0.232516 1 0.019187
2 0.091783 2 0.033507
3 0.082139 3 0.049689
4 0.074862 4 0.056521
5 0.07?693 5 0.080243
6 0.072491 6 0.083749
7 0.076827 7 0.107228
8 0.07630e 8 0.121008
9 0.215380 9 A.469597

BIAS CORR 0.775822
VAR COEFF 0.009633 0.C12674
EFFICIENCY ICo.00 100.CO
EFF(M/N) 95.59 81.3

11 9 1 0.23292C 2 0.047163
2 0.091497 3 0.049657
3 0.083129 4 0.056554
4 0.073893 5 0.080190
5 0.114230 6 0.083869
7 0.112754 7 0.107167

0.075283 8 0.121108
9 0.216256 9 0.469740

BIAS CORR 0.775677

VAR COEFF 0.009647 0.012679
rFFICIENCY 99.86 99.96

ii 9 7 1 0.233321 2 0.067438

2 0.091505 4 0.084678
3 0.116425 5 0.079773
5 0.153515 6 0.084801
7 0.114267 7 0.1060.54
8 0.073465 8 0.122166
9 0.217496 9 C.469684

BIAS CORR 09776028
VAR COEFF 0.009663 0.012688
EFFICIENCY 99.69 99.89

I 9 6 1 0.233810 3 0.1131.2
2 0.091264 5 0.11096l
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TABLE II

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SkMPLE SIZES 11 TO i3)

SHAPE PARAMETER u 3.00

m L I LOCATION I SCALE

3 0.116913 e 0.082396
5 0.154099 7 0.109588
7 0.15424A e 0.119303
9 0.249670 9 0.471547

BIAS CORR 0.775205
VAR COEFF 0.009681 C.0127C5
EFFICIENCY 99.51 99.7b

11 9 1 0.265553 3 0.113283
3 0.173749 5 0.151882
5 0.154710 7 C.150427
7 0.15517C 8 0.118218
9 0.250818 9 0.472869

BIAS CORR 0.777701
VAR COEFF 0.009725 0.012723
EFFICIENCY 99.02 99.62

11 9 4 1 0.268267 3 0.113660
3 0.2C8891 5 0.152919
6 0.237680 7 0.215074
9 0.285163 9 0.525796

BIAS CORR 0.776322
VAR COEFF 0.009824 0.012766
EFFICIENCY 98.06 99.26

11 3. 0.324706 4 0.208564
5 0.350548 7 0.257236
9 0.324744 9 0.529441

BIAS CORR 0.782390
VAR CUEFF 0.010107 0.012864
EFFICIENCY 95.31 98.53

it 9 2 l 0.408856 5 G.353050
7 0.591144 9 0.630067

BIAS CORR 0.732789
VAR COEFF 0.011311 0.013155
EFFICIENCY 85.17 96.35

11 9 1 5 1.00000C 9 0.882538
BIAS CORR 0.810293
VAR COEFF 0.015549 0.014845
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

qEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMETER a 3.CC

m L I LOCATION I SCALE

EFFICIENCY 61.95 85.38

1 8 1 0.239895 1 0.0212qO

2 0.095617 2 0.039843
3 0.081706 3 0.048672
4 0.082833 4 1.076957

5 0.073403 5 0.074285
6 0.079433 6 0.105393
7 0.076444 7 0.114091

b 0.270669 8 0.593504
BIAS CORR 0.74'1298
VAR COEFF 0.009943 0.0142Q3

EFFICIENCY 100.00 100.00

EFF(M/N) 92.59 72.39

II 7 1 0.240175 2 0.054999

2 0.095984 3 0.048636

3 0.08134C 4 0.077000

4 0.118008 5 0.074724

6 0.117407 6 0.105534
7 0.075075 7 0.114025

6 0.272012 8 0.593774

BIAS CORR 0747362

VAR (OEFF 0.009959 n.314299

EFFICIENCY 99.86 99.96

it 8 1 0.240465 2 Z).074856

2 0.096614 4 0.1C4543

3 0.080176 5 0.073816

4 0. 119256 6 0.106444

5 0.156267 7 0.112944
8 0.307222 8 0.594754

BIAS CORR 0.746894
VAR COEFF 0.009975 0.014308

EFFICIENCY 99.70 99.90

11 8 1 0.240993 2 0.374915

2 0.129633 4 0.139614

4 0.164592 6 3.144601

6 0.156686 7 0.111594

8 0.308096 8 0.596309
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TABLE 1I

COEFFICIENTS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS OF A
WcIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLt SIZES 11 TO 13)

SHAPE PARAMETER o 3.OC

L I LOCATION I SCALE

BIAS CORR 0.147737
VAR COEFF O.Oo9999 0,014322
EFFICIENCY 99.46 99.80

II 4 1 0.275625 2 0.074935
3 0.179779 4 0.140456
5 0.198942 6 0.202491

0.345654 8 1.649486
8IAS CORR 0.748355
VAR CCEFF 0.010087 0.114357

EFFICIENCY 98.59 99.56

1! 8 1 0.30636C 4 04191441
4 0.30530I 6 0.2030c7
8 0.388339 8 0.652312

BIAS CORR 0.751304
VAR COEFF 0.010263 0.f14%
EFFICIENCY 96.90 99.12

11 2 1 0.408856 5 0.32G211
7 s.5q1144 8 0.710375

BIAS CORR 0.73278S
VAR COEFF 0.011311 0.C14625
EFFICIENCY e7.93 97.73

5 1.00000C a 0.959262
FIAS CORR 0.u10293
VAR COEFF 0,015549 0.015736
EFFICIENCY 63.96 9C.q3

S 7 7 1 0.249664 1 0,024q68

2 1.097611 2 0.041317
3 0.089775 3 0.067470

4 0.078046 4 0.068704
5 0.083393 5 0.102285
6 0.077G28 6 0.109336
7 0.323682 7 0.721370

BIAS CORR 0.716344
VAR COEFF 0.01034C 0.016390
EFFICIENCY 100.00 100.00
EFFIM/N) 89.05 63.12
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TABLE 1I

CUEFFICIENTS FOR ESTIMATION CF

LOCATION ANO SCALE PARAMETERS OF A

W IRULL POPULATION FROM L-ORDER STATISTICS

(SAMPLt SIZES 11 10 13)

SHAPE PARAMETER * 3.00

L 1 LOCATION I SCALE

Ii 7 t 1 0,250123 2 0.059093

2 0.097319 3 0.06743e

3 0.09083C 4 C.Obe7Sl
0.077046 5 0.102228

5 0.122617 6 0.109533

7 0.36206c 7 0.721617

BIAS CORR 0.716085
VAR COEFF 0.010356
vFFICIENCY 99.85 99.95

1 0.25056! 2 0.059017

2 0.097344 3 0.098316

3 0.12548 5 0.139205

5 0.163571 t 0.108457

7 0.362972 7 0.723049

BIAS CORR .71637C

VAR COEFF 0.010374 0.016412

EFFICIENCY 99.68 99.87

iI 7 1 0.284515 3 0.145943

3 0.186232 5 0.139674

5 U.16426q 0.107792

7 0.364984 7 0.124b61

BIAS CORR 0.718745

VAR COEFF 0.010429 0.06438

EFFICIENCY 99.16 99,71

11 7 1 0.288352 3 0.146361

3 0.259488 5 0.193279
T 0.452160 7 0.778494

BIAS CORR 0.718364

VAR CGEFF 0.010577 0.01646F

EFFICIENCY 97.77 99.52

11 7 1 0.408856 4 0.266403

7 0.591144 7 0.836596

BIAS CORR 0.73278S 0.01662

VAR COEFF 0.011311

EFFICIENCY 91.42 98.60

i 7 . 5 1.OcO0C 7 1.0396

41q
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TABLE IT

COEFFICIENTS FOR ESTIMATION OF
LOCATIUN AND SCALE PARAMETERS CF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TU 13)

SHAPE PARAMETER * 3.0

I LOCATION I SCALE

BIAS CORR 0.810293
VAR COFFF 0.Ul554S 0.017387
EFFICIEFNCY 66.50 94.27

Ii 6 6 1 O.61491 1 0.028148
2 C.1C4376 2 0.053321
3 0.088864 3 0.065825
4 O.C88005 4 0.095773
5 0.082254 5 0.106845
6 0.37501C 6 0.858555

BIAS CORR 0.682435
VAR COEFF 0.01084S 0.019211
EFFICIENCY 100.00 I0C.Gi
EFF(M/N) 84.98 53.85

! 61 U.261853 2 C.073367
2 0.104794 3 0.065789
3 0.09850C 4 0.095835
4 0.12741! 5 0.106783

6 0.417436 6 Q.859033
eIAS CORR 0.68235C
VAR COEFF 0.010867 0.019221
FFFICII-4CY 99.83 99,q5

11 4 1 0.262503 2 0.100252
2 0.14127S 4 0.133094
4 0.177500 5 0.106293

0.418719 6 0.860164
BIAS CORR 0.68307q
VAR COEFF 0.010897 0.019237
EFFICIENCY 99.56 99.86

11 6 3 1 0.300268 2 0.100387
3 0.231679 4 0.183667
6 0.468054 6 0.915526

BIAS CORR 0.684835
VAR COEFF 0.010997 0.019268
EFFICIENCY 98.66 9q,71

11 2 1 0.393151 3 0.2135 3
6 0.606849 6 0.973174
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

lEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 10 13)

SHAPE PARAMETER a 3.00

L I LOCATION I SCALE

BIAS CORR 0.695388
VAR COEFF O.0.151C 0.019380
EFFICIENCY 94.26 99.13

II 5 1.00000C 6 1.126961
BIAS CORR 0.810293
VAR COEFF 0.015549 0.019905
EFFICIENCY 69.77 96.51

II 1 0.277880 1 0.03463
2 0.108866 2 C.059318
3 0.097201 3 C.086934
4 0.089597 4 0.105678
5 0.426456 5 1.012354

BIAS CORR 0.644742
VAR COEFF 001151g 0.023206
EFFICIENCY 100.00 lO0.rO
FFF(M/N) 79.94 44.58

II 1 0.278474 2 0.083919
2 0.108929 3 0.0869^4
3 0.13761C 4 0.10i762
5 0.474987 5 1.012895

BIAS CORR 0.644867
VAR COEFF 0,011543 0.023221
EFFICIENCY 99.79 99.94

1. 5 I 0.316663 2 0.119536
3 0.205635 4 0.155017
5 0.477701 5 1.013828

HIAS CORR 0.647081
VAR COEFF 0.011611 0.023249
EFFICIFNCY 99.20 99.91

I 2 1 0.383070 3 0.202311
5 0.616930 5 1.07ZP12

HIAS CORR 0.653705
VAR COEFF 0.011q42 0.0233)7
EFFICICNCY 96.45 99.57

S 5 1 5 1.0COOOC 5 1.234122

421
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TABLL ItI

COEFFICILN1S FUK ESTIMPATION OF
LUCAT ION AND SCALE PARAMETERS OF A

IhEIflhiL POPULATION FROM~ L-OROEP STATISTICS
(SAMPLE SIIES, 11 TO 11)

$1,A5P( PA14AMETER a 3.00

00 LI L)CAlIUN I SLALF

SIAS CORK ove102y?
VAR CUfff ).UM~49 0*02361?
LFF ZCIfNrLV 74.06 79

II 4 1 oldqTo1 1 09042350
01117Y9? 2 00075955

0009C3 0.10)909

VAR (Ut 1 (.Ob'4) e0924
( pI I -It NCY 100.01) 1GOf oi

I Ft 101/4 174.00 .

4 0. )0059? 2 ot 1061 bi
2 M604,1B1 3 .034
4 o,)09.1~J7 4 1.1")611i

11IA$ UO"k U.L.-07471
VARE W(fft 0,01?A404 0,024)1c
F I L ltqLy Wl 16 999)

III 0,17781C 2 01M6
4 .6,1712C 4 O .1

A$ fA(ik 0.607064

Effict,1095.11

4I 14 l.uu'ju(Q i lj6?h
U)IA% LUNI04114
VAR LUM~ 0,01'i861

3 005)6016 1.42Y644.

ieiirL oc'uo 100,00
tfr(P/N) 66o65

ii~~ ~ Li I ,DP0I'u .' 0.3 )I

411*dS~
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TABLE 1i

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIPULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.OC

M L I LOCATION I SCALE

eIAS CORR 0.55358
VAR COEFF 0.01391! 0.0307Z7
EFFICIENCY 99.30 99.0

11 1 3 1.000000 3 1.547804
BIAS CORP 0.646077
VAD (rEp, 0.016643 0.039872
E, .C'eNCY 83.00 99.54

II 2 1 0.39669! 1 0.082021
2 0.613305 1.777381

BIAS CORR 0.488964
VAP COFFF 0.016132 0.Z61345
EFFICIENCY 100.00 1100.0
LFFIM/N) 57.08 16.87

1 ! 2 1.000000C 2 1.837909
flIAS CORR 0.544097
VAR COEFI 0.018185 0.061427
EFFICIENCY 80.71 99.87

I I I I.00CC 1 2.4905L
HAS CORR 0.401523
VAR COEFF 0.021296 0.132093
EFFICIENCY 100.00 100.0C
ErrmINi 43.24 7.U3

1 12 It' I 0.2l387q 1 0.013535
2 0.083091 ? 0.024049
3 O.O72716 3 0.03348?
4 0.068080 4 C.0427C7
5 0.066459 5 0,051902
6 0.065377 0 0.061752
7 0.066211 7 0.072015
8 0.066691 8 0.0837q5
9 0,068597 1 n'09713q
0 ,07090C Ic (.113861

11 0.074464 11 ).136973
12 0.083634 12 C.192 el

tHAS (LORR 0.124626
VAR CUEFF 0.008426 0.009467

4Z3
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TABLE ITI

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANU SCALE PARAMETERS OF A
WLIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 1' TO 131

SHAPE PARAMETFR a 3.OC

v L I LOCATION I SCALE

EFFICIENCY 100.00 100.00

EFF(M/N) 100.00 100.00

12 12 11 1 0.214258 2 0.033729
2 0.082391 3 0.033444

3 0.07460q 4 0.042756
0,065796 5 0.051800

, 0.09599 6 0.061921
7 0.100235 7 0.071846
9 0.063121 8 0.083960
9 0.072775 9 C.097070
1) 0.06812C 10 0.113921

11 0.075505 11 0.136994

12 0,08359C 12 O.Iq5324
BIAS CORR 0.824607
VAR COFFF 0.008435 0.J09469
LFFICIENCY 99.89 99.9

1? 1? 1') 1 0.214086 2 0.C47254

2 3.084706 4 0.06?051
3 0.009214 5 0.0510C17

4 C.102283 6 0.063414
C 0.13235C 7 0.069683
8 6.1C339C 8 0.086285
9 0.061275 9 0.095476

10 3.075681 10 0.114703
11 0.072973 11 0.136858
12 0.08404G 12 0..q5424

BIAS CORR 0.824616
VAR COEFF 0.008445 0.009473

EFFICIENCY 99.78 g.94

12 ? .2 1 0.214920 2 0.047255

2 0.081457 4 0.086019
1 0.134726 6 0.090745

5 0.135674 7 0.066827
7 0.133423 8 0.090536
9 0.104302 9 0,0914P0

10 0.065203 10 0.117089
II *0U76661 11 0.136224

12 0,083634 12 0,195614

424
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALZ PARAMETERS OF A

WEI4ULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZE5 11 T0 13)

SHAPE PARAMETER a 3.0C

L I LOCATION I SCALE

BIAS CORR 0.824634
VAR COEFF 0.008455 0.009479
EFFICIENCY 99.66 99,87

1? 12 1 0.21462e 2 0.047083

2 0.112796 4 0.086qlg
4 0.142331 6 1.124212
6 0.133125 8 r.L23694
8 0.137732 9 0.089421

0.102349 LC 0.118958
1 0.072689 iI 0.135618
12 0.084351 12 0.195q51

OIAS CORR 0.824835
VAR COFFF 0.008471 0,009488
EFFICIENCY 99.46 99.77

12 12 7 1 0.24335C 3 0.080045
3 0.155692 5 0.105942
5 0.137035 7 n.146361
7 0.134610 9 0.140247
9 J.143281 11 C.108999

11 0.101971 11 0.139316

12 0.084060 12 n.195749
BIAS CORR 0.825699
VAR COEFF 0.008507 0.009503
rFFICIENCY 99.04 99.62

12 12 1 0.246011 4 C.12CO16

3 0.183814 6 0.125203
6 1.174635 8 0.173128
8 0.136682 IC 0.158224

10 0.152937 11 0.135862
12 0.105921 12 0.196941

BIAS CORR 06823656
VAR COEFF 0.008574 0.009535
EFFICIENCY 98.27 99.29

12 12 1 0.24790C 4 C.1442 3
3 0.216428 7 0.178897
7 0.24814q 9 0.204269

10 0.180173 11 0.183235

425



TABLE I

CUEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WrIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.OC

K I LOCATION I SCALE

12 I.107351 12 O.197748
BIAS CORR 0.822529
VAR COEFF 0.008666 0.009601

EFFICIENCY 97.23 98.60

12 12 4 1 0.276511 5 0.241049
4 0.267058 9 0.273982
8 3.255579 11 0.184116

11 0.200852 12 C.199'22
BIAS CORR 0.80400C
VAR COEFF C.008861 0.009705
EFFICIENCY 95.09 97.54

12 12 1 0.311299 6 0.3172I3
3 0.36141 IC 0.3289LB

13 t-.327287 12 0.244147
BIAS CORR u.781682
VAR COEFF. 0.009276 0.009934
gFFICIENCY 90.83 95.30

12 12 2 1 0.409962 a 0.542806
9 0.590038 12 C.321q68

BIAS CORR 0.74495e
VAR COEFF 0.010422 0.010715
EFFICIENCY 80.85 88.34

12 12 1 6 1.OCOooo 10 0.865936
BIAS CORR 0.851146
VAR COEFF O.01431C 0.013600
EFFICIENCY 58.88 69.oi

12 11 11 1 0.217642 1 0.0147qO
2 0.084461 2 0.026023
3 0.074297 3 0.037304
4 0.06848C 4 0,044619
5 0.068925 5 0.059898
6 0.064835 6 0.063164
7 0.068797 7 0.082155

0.066722 8 0.088598
9 0.070112 9 0.106792

10 0.071388 10 0.122625

426



TABLE II

CUEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

: E1RULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE StZES 11 TO 13)

SHAPE PARAMETER a 3.OC

L I LOCATION I SCALE

11 0.144342 11 0.321213

BIAS CORk 0.802616
VAR COEFF 0.008574 0.010312

FFFICIFNCY 100.00 100

EFFIM/N) 98.27 91.63

12 1 1. 0.218016 2 0.036602

2 0.083766 3 0.037264

3 0.076174 4 0.044673

0.066215 5 0.0597P9

5 0.101769 6 0.063349

7 0,102536 7 0.081913

8 0.063182 8 C.086790

9 0.074255 9 0.106721

in 0.068730 , 0.122692

11 0,145336 11 0.3212RI

BIAS CORR 0.80261C
VAR COEFF 0.0085 1 0.1,110331

eFFICIENCY 99.89

I; 11 1 0.218401 2 V.051675

2 0.082902 4 G.06ol.3

3 0.079207 5 O.589q lO

4 0.061130 6 0.065013

5 0.10554C 7 C.079569

7 0.135262 8 0.091374

9 0,103882 9 fnI04950

li 0.067821 11 O.123569

11 0.145855 11 0.321234

BIAS CORR 0.80225
VAR CUEFF 0.008593 0.010339

EFFICIENCY 99.78 99.93

1? Il 1 0.218682 2 0.051681

2 0.082831 4 n.093865

3 0106479 6" . 6 7

5 0.L3809C 7 t.' a'2

7 0.135760 8 0.ZlS6348

9 0.105824 9 0.100346

10 0.065799 10 0.126336

11 0.14653f 11 C.320731
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

#EIBULL POPULATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.CC

M L I LOCATION I SCALE

BIAS CORR 0.802627
VAR COEFF c.0c8603 0.*00347
EFFICIENCY 99.66 99.e5

12 11 7 1 0.219177 3 0.086973
2 0,082625 5 C.114414
3 0.106666 7 0.118169
5 0.139153 8 0.080277

7 0.13600C 9 0.114790
9 0.144549 10 0.11a440

11 0.171831 11 0.323243
BIAS CORR 0.801215
VAR COEFF 0.009b2C C.010357

EFFICIENCY 99.46 q.76

12 11 1 0.24761C 3 0.387n67
3 C.158319 5 0.115739
5 0.13947E 7 0.159756
7 0.136977 9 0.152316
9 0.1451/4 Ic 0.117602

11 0.172442 11 0,324129
BIAS CORR 0.803607
VAR COEFF 0.008657 0.31C372
EFFICIENCY 99,04 99.61

12 11 1 0.249995 4 0.131167
3 0.190263 6 0.135953
6 0.208948 8 0*18d425
9 0.176382 10 0.171598

11 0.174411 it 0.321671

BIAS CORR 0.603163
VAR COEFF 0.008731 0.010416
EFFICIENCY 98.20 99.1q

12 11 1 0.276511 4 0.156915
4 0.26705d 7 0.195769

0.255579 9 0.221587

ii 0.200852 11 0.373642

tIAS CORR 0.80400C
VAR COEFF 0.008861 C.010484

EFFICIENCY 96.76 98,50

428
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TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WLIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 3.OC

K M L I LOCATION I SCALE

12 11 1 031 1299 5 0.263447

5 0.361413 9 0.297985

10 0.327287 11 C.376658

BIAS CORR 0.781682
VAR COEFF 0.309276 0.01C612

EFFICIENCY 92.42 97.36

12 11 1 1 0.409962 7 0.4431)L

8 0.590036 11 0.468592
BIAS CORR 0.744958
VAR COEFF 0.010422 0.01104C

EFFICIENCY 82.27 93.58

1;) 11 6 1.O0000C 10 0.865936

BIAS CGRR 0.851146
VAR COEFF 0.01431C 0.0136C0

EFFICIENCY 59.91 75.97

1? 10 1: 1 0.22255C I 0.0161C6
2 0.O86919 2 0.029915

3 0.07392C 3 0.0361r3

4 0.074803 4 C.060532
5 0.062939 5 0.047842

6 ).0744L2 6 0.08H954

7 0.063790 7 0.074709

8 0.071815 8 0.106117
q 0.069434 9 0.112143

13 0.19942C IC 01.437931

BIAS CO;R 0.778702
VAR COEFF 0.008770 0.011379

EFFICIENCY 100.00 lO0.CO
FFFIM/N) 96,07 83,21

12 10 9 1 0.222610 2 0.041436
2 0.087998 3 0.036059
3 a.071320 4 n.060594

4 0.078804 5 0.C47721
0.05949'/ 6 O.08l6l
0 0.108111 7 0.074510

8 U.103688 e 0.106320
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TABLE II

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WE|RULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TU 13)

SHAPE PARAMETER a 3.CC

L I LOCATION I SCALE

9 0.067062 9 O.12067
10 0.200913 10 0.438047

BIAS CORR 0.778573

VAR COEFF 0.00877q 0.011382
FFFICIENCY 99.90 99.97

1 10 1 O.222727 2 C.056021
2 0.08845f 4 0.081397
3 0.070568 5 0,046872
4 0.10721P 6 C.C90769
6 C.138360 7 C.0721d4
9 0.10709? 8 0,108827

0.06247C 9 0.110352

11) U.2C3104 iC 0,438851
BIAS CORR 0.778771
VAR COEt-F 0.008787 C.011336
FFICIENCY S9.80 99.93

12 1? 7 1 0.222932 2 0.056021
2 0.08924S 4 0.103419
3 0.068263 6 C.11586'
4 0.109316 7 0,C69577
6 0.139004 8 0.112764

8 0.141137 9 0.106681
10 0.230098 10 0.44066J

BIAS CORR 0.778071
VAR COEFF 0.0087g9 O.ll3ql

EFFiC!ENCY 99.67 99.89

12 :1 0 u.22391 2 0.055844
2 0.117'i2 4 0.10436)
4 0.148058 6 0.150711

0.139157 8 0.147239
d Q..142118 9 0.104546
10 0.230275 10 0.442309

BIAS CORR 0.778915
VAR COEFF 0.008815 C.011402
rFFICIENCY 99.49 99.80

12 11 1 0.254962 4 0.142716
3 0.190091 6 0.150802

430



TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 70 13)

SHAPE PARAMETER a 3.OC

M L I LOCATION I SCALE

6 0.181276 8 0.148464
8 0.140735 9 0.103732

10 0.232935 IC 0.443971
BIAS CORR 0.781214
VAR COEFF 0.008885 0.011434
EFFICIENCY 98.70 99.51

12 1) 1 0.257671 4 C.143721
3 0.19258C 6 0.152003
6 0.258388 8 0.205207

ic 0.291361 10 0.489676
BIAS CORR O.777386
VAR COEFF 0.008986 C..G11466
EFFICIENCY 97.60 99.24

12 ill 1 0.311299 4 0.215041
5 0.361413 8 0.280426

10 0.327281 10 0.493437
BIAS CORR 0.78168-
VAR COEFF 0.009276 0.011571
tFFICIENCY 94.54 96.34

1? IC 2 1 0,409962 6 C.376q25
8 0.59003e IC 0.588202

BIAS CORR 0.744958

VAR COEFF 0.010422 0.011835
EFFICIENCY 84.15 96.15

12 iJ 1 6 1.O000OC IC 0.8t3936
BIAS CORR 0,851146
VAR COEFF 0,01431C 0.0136C0
EFFICIENCY 61.29 83.67

12 9 1 0.229019 1 0.018437
2 0.087592 2 0.0290 9
3 0.082259 3 0.05=073
4 0.06333C 4 '0.0351'73
5 0.08325; 5 0.097356
6 0.05A904 6 0.057174
7 0.07684C 7 0.109920
8 0.067358 8 0.102723
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIRULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES II TO 13)

SHAPE PARAMETER a 3.0C

M L I LOCATION I SCALE

9 0.25144C 9 0.552880
BIAS CORR 0.753021
VAR COEFF 0.009017 0.012665
EFFICIENCY 100.00 1o.Co
EFF( I/N) 93.45 74.74

12 9 1 0.22933q 1 0.018464
2 0.096968 2 C.028945
3 O.08390C 3 0.070730
4 ,.061398 5 0.11b716
5 0.113008 6 0.055743
7 G.IC7452 7 0.112498
8 0.06420C 8 0.099558
9 0.253735 9 0.554716

BIAS CnRR ,0.753073
VAR COFFF 0.009024 0.012b69
EFFICIENCY 99.92 q9.97

12 9 1 0.229734 2 0.C4215'
2 C.086096 3 0.07C715
3 ).086964 5 0.116530
4 0.056276 C.055966
5 0.116788 1 0.112287
7 ".140707 8 0.0997a4
9 0.283435 9 0.54800

BIAS CORR 0.752681

VAR COEFF 0.009034 0.012673

EFFICIENCY 99.80 19.94

12 9 1 0.229972 2 0.041606
2 0.086035 3 0.071406
3 0.112063 5 C.143862
5 0.146720 7 0,141265
7 0.141156 8 0.096953
9 0.2864053 9 0.556990

6IAS CORR 0.753091
VAR COEFF 1.009043 O).12679
EFFICIENCY 99.71 99.89

12 9 1 0.259624 3 0.105116
3 0.165876 5 0.143840
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TABtE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMCTERS OF A

;EiBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES 11 TO 131

SHAPE PARAMETER d 3.OC

L I LOCATION I SCALE

5 0.147087 7 0.142432
3.14e!93 8 C.aO-71

9 0.285221 9 0.558198
OIAS CORR 0.755405
VAR COFFF C,009082 O.0126q1

EFFICIENCY 99.28 99.79

V 9 4 1 0.262303 3 0.105262
3 0.200174 5 L.145458
6 0.217801 7 0.191940
9 0.319723 9 0.6029LI

BIAS CORR 0.754369
VAR CUEFF 0.009166 0.012714
EFFICIENCY 98.36 99.62

1? 1 U.313665 5 0.22277il
5 0.327781 7 0.19i 6
9 0.358554 9 0.60,' '1

bIAS CORR 0.761286
VyA COFFF 0.009374 U.C1806

:FFICIENCY 96.19 98.90

17 9 1 0.409962 5 C.321641
.oo9003e 9 0.7011

[AIAS CORR 0.744958
VAR CrEFF 0.010422 0.012977
cFFICIENCY 86.52 97.00

1? 9 5 1.OCO0oc 9 0.936396
BIAS CORR 0.651146
VAR CUFFF 0.01431C 0.014171
FFFICIENCY 63.01 69.37

I e 0.236302 1 0.019553
2 0,09400? 2 0.041231
3 0.073243 3 0.033773
4 0.087504 4 0.092397
5 0.05984t 5 0.046852
6 0.080650 6 0.111?8
7 0.068'.21 7 C.0967R9
8 0.300247 8 0.668912
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rAb LI It

COEF FICIUNTS fUR , blIMAIION OF
LUCAT ION AND SCALE PARAMETERS OF A

WHIBULL PUPULIATION FkUM L-CRUER STATISTICS
(SAMPLU $M1S 11 10 13)

,'-4APf PAKAMEILR a 3-OC

L I LUCAT ION I SCALE

BIAS CORP, 0.7?5348
VAR CUFFf 0 .C0'3 14 0,014?85
(FF IC IF4CY IlO.0iO 100.00
[-FF(M/N) 90.37 6602?

' 3I O.?3b4?| 1 0019'527
0.094A4t 2 0.054918

3 0.072536 4 0. 111788
4 0.116053 5 0.046218
b 'J,11?61t 6 0.113lqu
7 U.0t,' 965 7 0.094687
1 0,302dW 8 .6713 S

HAS LOR 0,725541
VAR COUFF 0.0(>)337 0,0147 )

LFF J. II '4Y 99.91 99o')7

I? '3 1 0,/36496 0. 0688 oh
2 O.YS603 4 0. 11A34
3 0.07c1O6 5 (.046083
4 0.114i396 6 0.11'1443
6 (,.14,5142 7 oC94460

,0.334345 U I. 67Q71e
IIIAS ClRH ,75 1
VAR L(VEF *O,09)41 ,.
ftFICI|NCY 9 ., Q*,94

12 1 0.?36875 2 0.O68 Ue
U.124176 4 U, |3344A

4 0.158143 6 0.138004
6 0.14S304 7 0.0910,'
H O.33i'50? 0 03.67773b

I'IAS ,UFR ').72,137
VAR (UAJFf 0.00o,358 V.014791
LFFICIENCY 99,63 99.91

12 4i 0.7710)/ C.06A6
3 n. 2 1446 4 0,134713

6 0.I'4'0J46 6 0.184141
Qoi176 8 0.717746

t3lA CORR o.1991
VAN Corrf 0.00944? 0.014317
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETEPS OP" A

WtIFULL POPULATICN FROM L-ORDER STATISTICS
ISAMPLF SIZES 11 TO 13)

SHAPE PARAMETER a 3.CC

I LOCAT ION I SCALF

IFFICIfNCY 98.75 99.78

i 1 3 1 0.298061 4 C.L820OQ
4 0.288504 6 0.184348
. 0,413435 8 0.720433

l IAo C.OR4R 0.730276
VAR CUEFF 0.009566 0.014366
E)- ICIEN(CY 97.46 q9,44

I 6 1 'J.419962 4 O.2b9C04
0,590038 8 0.816615

hIAS CORR 0.74495e
VAR CUEFF O,010422 0.014521
EHFICICNCY 89.46 90.36

I;, 1 b 1.00000c , 1.0oe ;.18
H I A Cnuk 0.851146

VAR COEF 0.01431C 0.o3l,,j

CfFICIENCY 65.15 93.Ct

I 7 1 0.246762 I 09C24213
0.09292q 2 0.034939

3 0.090405 3 O.07345?
4 0.066084 4 0.J4947,
5 0.0$384C 5 0.10656T
6 o).1"70407 6 0.094472
7 0.347573 7 (.78Y969

9143 LO,4k 0.695336
VAR COEFF 0.00970e 0.01635
Fr IC IF ',Y 100.00 1')0.Co

EPr ( MN 86.79 51.7B

I 1 7 l 0.Z47183 1 0.035809
? 0.092257 3 O.095144
3 0.092205 4 C,.09291

4 0.066111 5 O. 17n6'
5 0.119185 0 (.0940-1
7 0.38306C 7 L,090Agt

filai CORR 0.6952ZC

VAR COEFf 0.009719 (:.016311
LFr ICINCY 99,09 99.96
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TALE: I I

COEFFICIENTS FOR FSTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

I I.qUJLL PUPULATICN FR.JM L-CROEk TATISTICS
ISAMPL;- SIZES 11 TO 13)

SHAVF PAR J,7k w 3. U

M . I LOCATION I SCALE

1? 1 0.247507 1 0.035798
2 0.0q2201 3 0.117013
'1 0.121714 5 1*134062
% 0.154367 6 0.092360
7 0.384210 7 ,j.792594

bIAS COPR 0.695554
VAR CUEF 0. 00973C (1316398
EFFICIENLY 99.77 q,q2

V 7 1 .27'9371 1 O. 03-69 1
0.1'944 3 L. 117556

5 0.154794 5 0.17qo38
"1 0.3P639?.  7 0.839511

BIAS CORR 0.6q7781
VAR CLEFF j.Jn977.

iFFICIENCY 49.30 99.di

? 7 0.2'448 3 O.133249
3 ).246693 5 .17qq0
7 0.47r3851; 7 O. 405?t

(1lAS CORR O.tq7887
VAR LLEF f U.0),)o91 0. C 16 4b
EFFICIENCY 98.1 99,.9

1 2 7 1 0.393237 4 0.2450?3
7 0.6.'6763 7 0.8981 1

HIAS CORR 0.711d041
VAR CUEFF 0.010494 0.016579
'FFICVINCY q2.51 98.83

I? 7 .0000. 7o641
I'lAS COPR) 0.851146
VAR COEUF 0.01431C 0.C17L49
(.-F IC IEN(.Y 67. 14 95.)5

I1? lb e O2502 C 1 OO 0','Q

2 0.1f2279J 2 C.052"7d5
3 0.06O308 3 0.05513?/
4 0.08621C 4 0.0952S9
5 u.076578 5 0.095791
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TABLE II

CUEFFICIENTS FOR ESTIMATION OF
LOCATiON AND SCALE PARAMETERS OF A

W IBULL POPULATION FROM L-ORDER STATITICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 3.CC

m L I LOCATION I SCAIE

6 0.393565 6 0.922001
BIAS CORR 0.662485
VAR COEFF 0.0t0197 0.019208
EFFICIENCY 100.00 100.00
EFF(M/N) 82.63 49.29

12 1 0.258519 2 0.071409
2 0.10283C 3 0.C55939
3 0.082392 4 0.095339
4 0.122612 5 O.C95648
6 0.433648 6 0.922477

BIAS LORR 0.6624683
VAR COEFF 0.010211 0.010215
EFFICIENCY 99.87 99.96

12 1 0.Z5905! 2 G.094081
2 0.136504 4 0.127339
4 0.169427 5 C.094827
6 0.435014 6 0.923697

BIAS CORR 0.663194
VAR COEFF 0.010235 0.C19226
EFFICIENCY 99.64 99.90

12 -1 0.295775 2 0.094195
3 0.221043 4 0.171837
6 0.483182 6 D.973669

BIAS CORR 0.664919
VAR CCEFF 0,010323 0.019247
EFFICIENCY 98.78 99.79

17 1 0.381699 4 0.236969
6 0*618301 6 0.977950

BIAS CORR 0.675144
VAR COEFF 0.010747 0.019339
EFFICIENCY 94.88 99.32

12 6 1.00000C 6 1.1748M6
BIAS CORR 0.851146
VAR COEFF 0.014310 0.019753
EFFICIENCY 71.26 97,24
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TABLE II

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FRUM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.00

k L I LOCATION I SCALE

12 5 1 0.275075 1 0.032964
2 0.105251 2 0.054574
3 0.094161 3 0.083214
4 0.084921 4 n.097225
5 0.440592 5 1.072194

BIAS CORR 0.b25974
VAR COEFF 09010838 0.023203
EFFICIENCY 100.00 lo0.CO
EFF(M/N) 77.74 40.80

12 5 1 0.27560C 2 0.078165
2 0.10523C 3 0.083178
3 0.132107 4 0.097327
5 0.467063 5 1.0726E2

BIAS CORR 0.626138
VAR COEFF 0.010857 0.023216
EFFICIENCY 99.82 99.95

12 5 1 0.312177 2 0.111913
3 0.198113 4 0.144943
5 3.489710 5 1.073352

BIAS CORR 0.62823C
VAR COEFF 0.010~ql 0.023240
EFFICIENCY 99.28 99.84

12 5 i 1 0.374602 3 0.189916
5 0.625398 5 1.128109

BIAS CORR 0.634617
VAR COEFF 0.011197 0.023284
CFFICIENCY 96.79 99.65

12 5 1 5 1.0000CC 5 1.290227
BIAS CORR 0.181111
VAR COEFF 0.014390 0.023585
EFFICIENCY 75.32 98.38

12 4 4 1 0.296808 1 0.039862
2 0.114777 2 0.071661
3 0.098970 3 0.096975
4 0.489445 4 1.252488

BIAS CORR 0.584479
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WIl3tlLL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.OC

L I LOCATION I SCALE

VAR COEFF 0.01118 0.029292
EFFICIENCY f)O.00 100.00

EFF(M/N) 71.90 32.32

1. 1 0,297598 2 0.100199
2 0.55297 3 :.096939
4 0.547104 4 1.25320B

BIAS CORR 0.58503c
VAR COEFF 0.011753 0.029310
EFFICIENCY 99.71 qg.94

1? 2 1 0.371617 2 0.139551
4 0.628383 4 1.309587

BIAS CORR 0.589435
VAR COEFF 0.011926 0.029343
EFFICIFNCY 98.26 99.83

12 4 1 4 1.00000c 4 1.413711

BIAS CORR 0.707358
VAR COEFF 0.014783 0.029545
EFFICIENtCY 79.27 99.14

12 2 1 0.329445 1 0.052963
2 0.126167 2 0.092849
3 0.544388 3 1.486995

BIAS CORR 0.535684
VAR COEFF 0.01302C 0.039687
EFFICIENCY 100.00 100.00
EFF(M/N) 64.71 2:.85

12 2 2 1 0.373698 2 C.130790
3 0.626302 3 1.489007

BIAS CORR 0.537605
VAR COEFF 0.013105 C.039719
EFFICIENCY 99.35 99,92

12 1 3 1.000000 3 1.599339

BIAS CnRR 0,62565C
VAR CUEF- 0.015594 0.039838

EFFICIENCY 83.49 99.62
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LUCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 1. 10 13)

SHAPE PARAMEIER = 3.OC

K M L I LOCAIION I SCALE

12 2 2 1 U.383705 1 0.077301
2 0.616295 2 1.837580

BIAS CORR 0.474934
VAR COEFF 0.015215 0.061343

FFFICIENCY 100.00 100.0n
EFF(M/N) 55.38 15.43

12 2 1 2 I.CGOOcOc 2 .dq4708
BIAS CORR 0.527786
VAR COEFF j.0171(i7 C.Ob412
EFFICIENCY 86.94 99.69

12 1 1 1 1.00000c 1 2.563809
BIAS CORR 0.390045
VAR COEFF 0.020096 C.132C93
EFFICIENCY 100.00 100.00
rFF(M/N) 41.93 7.17

1 13 U' I C.206577 I 0.011856
2 1.078884 2 0,.20970
3 0.06867C 3 0.02q2Mi
4 u.063324 4 0.036872
C 0.062275 5 0,045040

6 0.05982C 6 0,C52741
7 0.06149? 7 0.061778
8 0.060257 8 0.070596
9 0.062801 9 0.081454

10 0,063192 10 0.093252
11 0.066056 11 0.108545
12 C.069087 12 0.1295n6
13 ).077563 13 0.182967

BIAS CORR 0.823056
VAR COEFF 0.007765 0.008725
EFFICIENCY 100.00 100.0)

EFF(M/N) 10o0.0 100.00

10 U 12 1 0.207071 2 0,029509
2 0,076917 3 0.029073
3 .074296 4 0.0370q7

4 0.054208 5 0.044694
5 0.096907 6 0.053186
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLe SIZES 11 10 13)

SHAPE PARAMETER a 3.CC

M L I LOCATION I SCALE

7 0.0q6638 7 0.061287

a 0.047117 a 0.0711C4
9 0.079541 9 0.081051
10 0.048486 10 0.093S39
11 0.07422C 11 0.1084?6

12 0.066676 12 0.12q565
13 0.077921 13 n.182994

BIAS CURR 0.823085
VAR COEFF 0.007771 0.008726

EFFICIENCY 99.92 99.98

13 11 1 0.207442 2 O.C4103C
2 0.075112 4 0.055775
3 0.08019 5 0.040628
4 0.043554 6 C.058192
5 0.104587 7 0.055083
7 0.119651 a 0.073355
9 -1.104823 9 0.C74293
1. 0.043482 IC 0.0982CE

11 0.077498 11 0.106318
12 0.065521 12 %.130191
13 0.078131 13 0.182978

BIAS CORR 0.822936
VAR COEFF 0.007775 0.C08729

EFFICIENCY 99.87 q9.99

i 1 I3 1 1 0.206214 2 0.040741

2 0.083647 4 0.C75196
3 0.054685 6 0.0h2778
4 0.1C3670 7 0.046975
6 0.122549 8 0.089563
8 0.122794 9 0.061414

10 0.103456 10 0.l01551

11 0.052324 11 0.101175
12 0.073532 12 0.131719
13 0.07713C 13 C.182A65

6[AS CORR 0.822911

VAR COEFF 0.00777P 0.008732
EFFICIENCY 99.83 99.q2

S 3 9 1 0.20779C 2 0.040311
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TABLE II

COEFFICIENTS FOR ESTIMATION OV;

LOCATION AND SCALE PARAMETERS OF A
WEIRULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIUES 11 TO 13)

SHAPE PARAMEIER A 3.OC

N L I LUCATION I SCALE

2 0,074144 4 0.076619
3 0.099421 6 0,105794
5 0.12q559 8 0.114774
7 0.11993 9 0.055534
9 1.13n091 10 0.1151n4

11 0.096134 11 0.096889
12 0.064659 12 0.133259
13 0.07831C 13 0.18274

BIAS CORR 0.622803
VAR COEFF 0.0C7783 0.Qi8736
EFFICIENCY 99.77 99.87

13 Ii d 1 0.206633 3 0.069238
2 0.10552? 5 0.093296
4 0.13483C 7 3.121870
6 0.124052 9 0.13C783
A 0.124131 "o 0.070 440

10 J.134437 1i 0.121454

12 0.093174 12 0.125760
13 0.077221 13 0.183R42

hIAS CORR 0.t22566

VAR COEFF ).007798 O.OU874?

EFFICIENCY 99.58 99.40

3 13 7 1 0.233873 3 0.068118
3 0.146017 5 0.096578

5 0.130414 7 0.122288
7 G.122212 9 0.168841
9 0.130943 11 0.151801

11 0.139781 12 U.125609
13 0,096759 13 (,.184170

BIAS CORR 0.821712

VAR COEFF 0.007839 0.008756

EFFICIENCY 99.06 99.6S

1. 4 3 6 1 0.235693 5 1.1470823 0.145934 7 0.21570
r 0.191295 9 0.17C336

4 0.169876 11 0.152813

11 0.139651 12 0.125632
13 0.097551 13 0.184966
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TABLE It

COEFFICIENTS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS OF A
6'-IFBULL POPULATION i-OM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPEE PARAMETER a 3.OC

I LOCATION I SCALE

BIAS CORR O.B21084
VAR COEFF 0.007897 (.008791

EFFICIENCY 98.33 99.24

l, 13 1 0.238276 4 0.155975

3 J.2)2866 8 (,. 19954
7 0.266614 iC 0.197478

11 0.193785 12 C.172143
13 O.OgB4q5 13 0.184763

6IAS CORR 0.819891
VAR COEFF 0.007989 (1.008341

EFFICIENCY 97.20 98.69

1- 13 4 1 0.264719 b 0.266110
4 0.251065 LC 0.265187
p 0.27683C 12 0.173327

12 0.207387 13 0.186929
61AS CORR 0.801215
VAR CCFFF 0.008165 0.308948

FFFICIENCY 95.10 97.51

V " 3 .- 0.297454 7 '.3>04b
5 0.37260C 11 0.314 7 9n

11 0.329946 13 0.228734

BIAS CORR 0.781992
VAR COEFF 0.008551 0.C09171

EFFICIENCY 90.81 95.13

13 1 0.393629 9 00551551.
8 9.606371 13 0.303260

BIAS CORR 0.725651
VAR COEFF 0.009692 0.009928
FFFICIENCY 80.12 87.91,1

I,? 1, 1 6 1.00000C 11 o.e51677

HiIAS CORR 0.821573
VAR COEFF 0.013261 .012584

EFFICIENCY 58.56 69.33

I" 12 1? 1 0.20979c 1 !.0127A4

2 0.08050C 2 0.023647
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATICN FROM L-ORDER STATISTICS
ISAMPLE SIZES I1 TO 13)

SHAPE PARAMETER a 3.00

M L I LOCATION I SCALE

3 0.068507 3 0.02498
4 0.066939 4 0,046529
5 09059230 5 0.038664
6 0.065562 6 0.069215
7 0.057566 7 0.054614
8 0.065459 8 0.087186
9 0,060257 9 0*079360
10 0.066281 10 0,1067C4
11 0.06559C 11 0.113817
12 0.134321 12 0.30173?

BIAS CORR 0.80286C
VAR COEFF 0.007888 (,.00q454
EFFICIENCY 100.o0 100.00
EFF(M/N) 98.4 92.28

1 12 II I 0.20956C 2 0.032799
2 0.082905 3 0.028361
3 0).061798 4 0.C46773
4 0.078107 3 (.0382Q93
5 0.047453 6 0.0696q4
6 9.099735 7 0.0541E6
d 0.099092 8 0.087734

S .043, 04 9 0,078927
10 0.077637 10 0.106614
11 0.05982C IL 0.1370l
12 0.136409 12 0.301822

BIAS CORR 0.802866
VAR CUEFF 0.007893 0.009456
EFFICIENCY 99.93 99.98

1? 12 I. 1 0.209559 2 ,,O 137
2 0.0R3764 4 O064993
3 0.058587 5 0.034326
4 0.102353 6 0.074S76
6 0.106369 7 C.046035
7 0,037899 8 C1094d05
6 0.106720 9 0.072335
1) 0.101612 10 n,111167
11 0.056043 11 C.111635

12 0.137095 12 0.302419
BIAS CORR 0.802812
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TABLE I I

C0nFFICIENTS FOR ESTIMATION OF
LOCATIUN AND SCALE PARAMETERS OF A

WFf1lJLL POPULATION FROM L-ORDER SYATISTICS
(SAMPLE SIZES 11 70 13)

SHAPE PARAMETER 4 3.CC

L I L)CATIYN I CALE

VAP CUEFF 0.07097 0.009458
FFFICIENCY 99,es 9996

12 1 ' 1 0.209429 2 0.043791
2 00850Oq 4 0.08398

0.055225 6 .095342
4 O.105282 7 C.041187

0.12477; 1 0.104060
e 0.124756 9 0.061W4

13 0.10474C Ic 0.1199c
11 O0*259e 11 0.10744
12 0,138182 12 t. O0 6?1)

BIAS rf)RR 0,8o2322
VAR UEFF C.00790C 006.,

'FFILIF'CY 99.85 9 .93

1' 1 12 0.127 .441
0.075403 4 0,062642
0.101126 ( (.115517
0,131534 8 0.12 W-

7 0.121785 9 J.C562q8
9 0.137044 10 0.,c64-)

11 0.097277 11 C.103525
12 0.130204 12 C.3C4870

61AS CORR OS02364
VAP CECFF 0.0O790o C.O94b3
.FF|CICNCY 99,74 99*,;

1 uo,39855 1 0.042497
2 0.107104 4 0,C84290
4 0.136752 6 ,.117154
6 0.126291 8 0,1547P7
S i.126110 10 0.152020

10 0,13588 11 0.102310
12 O.158003 12 0.305S96

(I AS CORk 0.802455
VAR COUIF 0.007920 0.009470

fFF;CIENCY 99,60 49.83

11 1 0.211546 4 0.113731
2 0.107347 6 0.116906
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COFFFICIENYS $fUR LSIMATION CF
iLICATION AND SCALE PARAPtTERS OF A

6[ IRULL POPULATION I RUM L-OPr)ER STATISTICS
tAMPLr SliS 11 10 131

514APF PARAMETUR a 3.OC

1 LULAIIO0i I SCALI

Of 014W1 0.152974 I

O.VQ,(71) 17 0.306316

"IAS COHA .1ol1
VAN' CUtl 1 04d.009u4* 1

( F p L tfc' vCI U7 v.I3

I?~~ 14171 It

V~lt(fi I 0 1. 16 Uj IUfl i

VAt (I It T 46 GI U

IIIA Ulkh 08191111

9i0; A I's 61i I40t

VAN (U11 1 V,or'Iolti lqlj'l

alIAS ((H 1,/t

I~t L I~' v ~V I

lASh LUNN 0011h11
VAN (.017ft J41JI16V110'



TABLE I I

CoEFFICIEF47S FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

wI 1J4LL POPULATICN FROM L-ORDER STATISTICS

ISAMPLL SIZES It TO 13)

SHAPF PARAME7IR m 390C

P 1I LOCATION I SCALE

(FUICIENCY 59,48 .1

1' 0,2II .14345 1 0.01'4581
2 O040"001 2 3.020725~

3 0.077067 3 C,0483"()
0,052W~ 4 0. 01 )662

0*08)744 5 060908213
6 O00ols 6 n . o I130

7 0.063491 7 Q.I19O'qi
a 0.04.607? h .C4530B)

C.OU,77434 y 0.12A44
10 0906561Z0 10 CO81

it 0,100773 11 C,417%,15

Ml ICItN(,y 100.00 1(0 "
Ig (14 /N) 96.49645

I' I 01 0.11464 1 0.OI14644

1 o,0omullv 0,471

4 0.04WO7 4 ,111

5 0106414() 1461
7 0.10692" 7 015n

0t .07425 U404IV7 6

0,554 0.161 0A1?

VAR (it I ~ .040000

II 1 0,114916 0,014676'

49 090)0A4C o.III1si%

7 041 ) I ll af

It 0.4,011
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TAHLI II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIES 11 TO 13)

SHAVE PARAMETER a 3.OL

L L I LIiCAIION I SCALE

bIAS CORR 0.78127C

VAR COEFF 0.000053 0.010319

EFFICIENCY 99.4 99,99

13 11 1 0.215053 1 0.021317
2 0.077014 3 0.067217
3 ,.10,44C 5 o l11l155

0,,J3474 7 0.128356
7 0.1?b2?3 8 0.037717
4 0.113795 9 :,.1329311

10 0.03576g 10 0.0825?.,
It (%e.1 173? 11 0.419377

BIAS CORR 0.741581)
VAR COEFF 0OCC57 0.010321

EFF IC IFNCY 9,0.fl9 l'jao

1' 11 1 O.aI231 1 0.02104q
(,.)76331 3 0.0672,0

3 1'.1'-W395 5 0.1177 30
5 0.13u116 7 f.14674U

7 '.125397 'a 0*I1R9!
14 ,ol 13 5 10 (',OU (14'

It 0.?1?47' 11 0.42005
DIA CURN 00T111 1 4

VAR COLtF o.Oo'bc 0.01C313
LfflCICU Y 9'. 99.95

' 1I b 1 0,Z4I55 3 Ou795J
ot 1 00112657

0.11501 7 C1146495

7 0,16527 9 (,1 )W

9 0.11401C 10 01@0 9614

11 goli54 11LII17

VAN cUt!I 0. ),UQ ' i'" 0 C U
I III LItNLY 9 ,4 Y 99.1'

II II 1 '/0. ?11/ ) 07l)1/
0 1 S OI 0 . 11 4 tI
L),i '1167 1 Ot 1411J')'

9 Q.191065 9 L V1911',1

I. % 'I



TABLE I I

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIPULL POPULAI ION FROM L-OROER STATISTICS

ISAMPLE SIZES I. TO 13)

SHAPE PARAMETER w 3.CC

L I LOCATION I SCALE

11 0.213341 11 0.455730
BIAS CORR 0.782371
VAR COEFF 0.008151 0.010347

EFFICIENCY 98.73 99,.72

1' U ! 0.245942 5 C.174580
3 0.20q231 7 0.146660
7 0.275337 9 0.197216

11 0,26949C 11 0.457785
BIAS CtRR 0.780805
VAR COEFF 0,008248 0.C10394
EFFICIENCY 97.58 99.27

1 0.297454 5 0,246965
5 0.37260C 9 C,2684tnl

II 0.329946 11 0.46013C
BIAS CflR t1781992
VAR COEFF 0.008551 0.310477

F.FFICIENCY 94.12 98.4S

1? I! I 0.393629 7 0. 39647.

8 0.606371 11 0.5526?3
FHIA Lork 0.725651
VAR CUWIF 0,009692 0.010760

EFFICIENCY 83.04 95,89

J. 11 1 6 1.00000( 11 0.851677
t13A CORR 0.821573
VAR CUMU 0.013261 0.01258'4

ElFFICIENCY 60.69 81,99

I' I- , 1 0.218776 1 0.01411Y
2 0,087654 2 0.036767
1 0.05916l) O.O0I?7T2
4 0.09621 4 0.114MZ7

0,02441S 5 -0.037548
6 0.105867 t A, 165,06
7 0.0)0770 7 0.C01I?5
a 0.0 'O69 8 0.151I O
9 0,0440,O ~ 4 0.0Ml6
10 0,24)14 I( 015)754

44')
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TABLE II

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SUlES 11 T0 13)

SHAPE PARAMETER a 3.00

N m L I LOCATION I SCALE

BIAS CORR J.758088
VAR COEFF 0.008245 0o011349

EFFICIENCY 100.00 100.00
EFFIM/N) 94.18 76.Be

13 in 9 1 0.218695 1 1".C14112
2 0.098266 2 09036311
3 0.05745P 3 oCO6t49
4 0.108864 4 0.115025
6 0.120363 5 -0.037748
7 0.026222 6 0.166582
H .09659C 8 0.151766
9 0.036225 9 0.053647

1) 0.247298 iC '.537673
BIAS CORR 0.758334
VAR COEFF ).008246 0.011349
EFFICIENCY 99.99 100.00

13 I 1 U.218579 1 C0014101
2 0.089231 2 0.038770
3 0.054825 4 0.118779
4 90.1)1158 5 -0.038282
b ).133105 6 0.166819
a .O11091O 8 C.1525 6
9 0.032597 9 0.052487
1 .249587 10 0,538l90

OIAS CORR 0.7584L?

VAR CUEFF 0.008247 0.011349

EFFICIENCY 99.97 100.00

13 I0 7 1 0.218509 2 0.046874
2 0.090278 4 0.118884
3 0.051180 5 -0,0)3560
4 0,114176 t 0,166999

0.133979 a 0,15279?

8 U,121453 9 0,052148
I') 0.264425 10 0.538478

BIAS CORR 0.718221
VAR COCFF 0.0ro?49 0.0113 1
EUFICIENLY V,94 q9.90

450
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TABLE I1

COJFFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

tLI9IJLL POPULATION FROM L-ORDER SrATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.CC

L I LOCATION I SCALE

1 0.218692 2 0.049060
2 0.110983 4 n.100730
4 014322e 6 0.147650
6 0.133609 8 0.146387
8 0.129003 9 0.063266

10 0.264486 IC e.532RI7
BIAS TORR 3.758981
VAR COEFF 0.00825e ".011354
LFFICIENCY 99.84 99.96

I1 C I 0.22064S 2 0.048047
0.12281 4 0.102594

4 0.142042 6 0.14946C
0.202224 8 1.1783 O

1$ 0.322804 iC A.561937
BIAS CORR 0.756762
VAR COEFF 0.008326 0.011363
EFFICIENCY 99.03 99.99

1 1 1 3.252402 4 0.135916
3 0.178567 6 ].l491q7
6 0.24478S 8 0.179142

10 0.324242 IC L,.563103
BIAS COKR 0.75901C
VAR COEFF 0.008397 0.011385
EFFICIENCY 98.19 99.68

I Ic 1 0,279889 4 0.2U45qo

4 0,327636 8 C.256229
V0 0.392475 ic 0.565150

[IAS CORk o.75893e
VAR COEFF 0.008636 C.011473
EFFICIENCY 95,47 98.q2

1 0 ,393629 6 0,348467
a 0,6063T1 10 C.654555

FiJAS CORR 0.725651
VAR COEFF 0.GOr692 C,01.16?7

EFFICIENCY 85.07 97.52

1"6 1,00000C 10 0,917117

451
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPULATION FRUM L-CROER STATISTICS
(SAMPLt SIZES 11 TO 13)

SHAPE PARAMETER - 3.OC

mI LOCATION I SCALE

BIAS CORR 0.821573
VAR COFFF 0.013261 0.012926
EFFICIENCY 62.17 87.8O

13 9 9 1 0.226551 1 0.018940
2 C.08037C 2 0.01678
3 j.094557 3 0.087362
4 0.030045 4 -0.037121
5 0.117633 5 0.179274
6 .U21512 6 -n.124379
7 0,097025 7 0.157404
H C.041133 8 0.045377
9 0.291174 9 0.647300

BIAS CORR 0,73319C
VAR COEFF 0.C08487 0.012628
EFFICIENCY ICO.0o 100.0"
EFF(M/N) 91.50 69.09

9 1 C.22676 1 ).018825
2 0.079796 2 C,017459
3 Q.096016 3 3.C85726
4 0.327998 4 -0,034831
5 0.129145 5 C.166256
7 0.109183 7 0.143650

0037295 8 ,0497V5
9 0.293891 9 O.443Cg

BIAS CORR u.733338
VAR COEFF 0.00848 0,012629
EFFICIENCY 99.99 99.99

93 9 I 0.226783 1 0.024575
2 0.079444 3 0.C96779
3 0.1C8580 4 -0.035296
5 09144170 5 0.166481
7 0,112730 7 Q.144668
8 0.03002- 8 0.04S0C0

0.2q8269 9 1.645?70
PiAS CORR 0,733674
VAR COEFF 0.008489 0.02631
EFFICIENCY 99.97
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WaSIULL POPULATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.OC

L I LOCATION I SCALE

13 9 1 0.226985 1 0.024661
2 0.078377 3 0.081276
3 0.109346 5 0.147609
5 0.145337 7 0.140284
, 0.127363 8 0.057144
9 0.312592 9 0.640000

BIAS CORR 0.733554
VAR COEFF 0.008491 0.012633
EFFICIENCY 99.95 99.96

o 1 0,253751 1 0.024289

3 0.15849S 3 0.081453
5 0.145321 5 0.149863
7 0.128521 7 0.168151
9 0.313908 9 0.66746R

BIAS CORR 0.735708
VAR COEFF 0.008522 0.012640
EFFICIENCY 99.59 99.ql

1- 9 4 1 0.255759 3 0.095623
3 n.158467 5 0.149809
5 0.209429 7 0.16832e
9 0.376345 9 0.6679S9

HIAS CORR 0.734605
VAR CUEFF 0.008586 0.012648
EFFICIENCY 98.85 99.94

1! 9 1 0.303452 5 0.221088
5 0.312628 7 0.167546
9 0.383920 9 0.672794

HIAS CORR 0.742141
VAR COEFF 0.008751 0.012718
EFFICIENCY 96.98 99.29

92 9 2 1 0,393629 5 0.304114
8 0.606371 9 C.756962

BIAS CORR 0.725651
VAR COEFF 0.009692 0.0128?7
EFFICIENCY 87.57 90.45

I ' 3 1 8 1.000000 0.982894
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TABLE II

COEFFICIENTS FOR ESH1MATION OF
LOCATION AND SCALE PARAMETERS OF A

%EIHULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER & 3.CC

K M L 1 LOCATION I SCALE

BIAS CORR 0.d2L573
VAR COFFF 0.013261 0.013779
FFFICIFNCY 64.00 91.64

8 I 0.23281C 1 U.016951
2 0.09583q 2 0.C49509
3 0.056958 3 -0.00C664
4 0.107204 4 0.142510
5 0.031947 5 -0.015427

6 O.Og3864 6 0.145988
7 0.051972 7 0.060152
8 0.329407 8 0.746455

BIAS CORR 0.705U24
VAR COEFF 0.009790 09014261
FFFICIFNCY ICO.00 lO0Ou

EFF(M/N) 88.34 61.18

3 1 0.232770 1 0.016952
2 C.Oq629; 2 ?.549242
3 0.056003 4 0.142118
4 f.122698 5 -0.315396
6 0.li17jC 6 (.14593C
7 0.047769 7 0.C60254

8 3.332750 8 0.7463P8
BIAS CORR 0.70626C
VAR CUFFF o.08792 0.014261
EFFICIENCY 99.9 100.,10

13 6 1 0.232634 1 0.016997
z 0.097843 2 C.04922U
3 0.05194S 4 0.134935

4 0.12632n 6 0.137376
5 0.13474 7 0.062218
3 0.356505 8 0.744895

BIAS COnf. 0.7062L5
VAR COEFF 0.008796 0.014261
IFFICIENCY 99.93 10).00

11 1 0.232822 2 0.0614

2 3.118860 4 0.134913
4 0.155811 6 0.137658

454



TABLE II

COFFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS CF A

wEIRULL POPULAIION FROM L-CRUER STATISTICS

(SAMPLE SIZES 11 11 1 )

SHAPE PARAMETER a 3.OC

L I LOCATION I SCALF

6 0.134373 7 Co.06172o

8 0.358132 8 0.7453?7

RIAS CORR 0.706972
VAR COEFF 0.008805 0.C14264

EFFICIFNCY 99.83 q9,q7

V 4 1 0.234736 2 Q.061024

2 D.I1917C 4 1..1366 R

4 0.218443 6 0.167491

9 0.427652 8 0.7760;7

DIAS CORR 0.706471

VAR COEFF 0.008876 0. 14 71

EFFICIENCY 99.03 9g.q?

1 1 0.29020C 4 .79J4-

4 0.27731C 6 C.1b719

b 0.43249C 8 '.775641

IAS CORR 0.711337

VAR COEFF 0.008971 0.014309

EFFICIENCY 97.98 qq.?

, 2 0,39362G 4 0.25A6211

3 0.606371 e n.67507

blAS CORR 0.725651

VAR COEFF 0.009692 0.C1441

EFFICIENCY 90.69 98.4

1?3 8 6 1.0o000C 8 .j5241

BIAS CORR 0.821570
VAR COFFF 0.013261 0.151,4

EFFICIENCY 66.28 4.4?

1- 7 1 0.24465q 1 ".C243?P

2 C.087064 2 ,.,.)24774

3 0,096036 3 C.09Z72

4 0.052623 4 '.016n30

5 G.Q9022 0.12436?

6 0.060531 b C.C74471

7 u.36885q 7 '- 5 $

RIAS CORR 0,676651

VAR CLEFF 0,009164 0.016?c
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANU SCALE PARAMETERS OF A

W*IBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPF PARAMETER a 3.OG

N M L I LOCAIION I SCALE

EFFICIENCY 10C.00 100.00

EFF(M/N) 84.74 53.28

13 6 1 C.244892 1 0.024345

2 0.006B57 ,d 0.C24693
3 0.11944q 3 0.097835
5 0.11973e 5 C.1333?7

6 0.05678e 6 0.073321
7 0.372276 7 C.85544e

tIAS (.f)RR 0.677024
VAR COEFF 0.009170 ,.016376

EFFICIENCY 99.93 ICO.00

S 7 5 1 0.245269 1 0.03249'
7 0.085771 3 0.113174

3 0.120732 5 0,133801
5 0.14689E 6 0.C720''
7 'a.40133C 7 0.e-6W32

BIAS CnRR .o7t994
VAR COEFF 0.009176 0.016379

EFFICIENCY 99.116 99199

13 7 4 1 0.274657 1 0.03?3U6
3 ).174 596 3 0.113869

0.146887 5 0.1682319
7 0.403861 7 1. 435;7

fAIA$ CORR 9.679091

VAR COEFF 0.009213 0.O61de

EFFICIENCY 49.46 9909?

13 7 3 1 0.277143 3 0.13275?
3 0.237379 5 0.1681AS
7 0.405478 7 0.894512

BIAS CORR 0.6794'6

VAR COEFF O.oC936 0.016403

EFFICIENCY 98.47 g9.ui

13 7 1 .3'1206 3 0,20323;
7 0.610794 7 0,989690

UIAS CORK 0.692806
VAR COEFF 0.009821 0.0165(
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TABLE If

CoUFPICILNTS FOR ESTIMATION OF

LOCATION AND SCALE PARAPETLRS CF A

EIRULL POPULATICN FROM L-CROEP STATISTILS

ISAMPLC OIZES 11 0 3)

SHAPE PARAMETER * 3.OC

L I LOCATION I SCALE

EFF!CIENCY 93.31 qq.09

7 1 6 1.00000C 7 1.129117

BIAS COPR 0.e21573

VAR COEWF 0.013261 O.0|6987

ErrICIFNLY 69.10 96.40

U 6 01 0.255426 ti.073746
2 0.1014L1t 2 (,C54516

3 0.076426 3 0.042
q98

4 0,096667 4 0.099790

5 0.070613 5 0.083660

4 0.4010Z15 6 0.980121

HIAS L4 11 0.64h464
VA9 &JF oOn9636 U .319214

ir ILtI(1LV 100.00 100000
FIN/@DIOSHl 

45,43

U2 0 1 0.2?',6 1 0.023718

0.102164 2 0012
) 0.075182 C #.124586

O.IOZ78 5 0.082540

& 0.4467:0 6 0,41418

ICh L'PO 0,644740
VAN LAUJt 0.009647 0.0142
CffIC tNCY Q9.Ui'4g~q

4 09106) 5 0.0522q3

b 0.444252 O
IilAS LO)PA 0,604)
VAY clUti 0.009665 0.O0'9716

MrICI!tNLY q.70 4,0.94

I 6 1 o.192271 2 UOB5694

% .1994 0,1621164

6 0,495725 6 l,25654

MIA LON4 0,647061
VA' tfIUt1 0.009746 0,0190

it I~lINCY 9,845
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TABLIL I I
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TABLE I I

CO~FFtIId$I ltft FSIMAIIUN Of
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CAW/ MATH/49R.I

TABLE I I

COEFFICIkNTS FOR ESTIMATION OF
LOCAT IONJ AND~ SCALE PARAMETCAS Of A

WilIULL POPULATION FROM L-OftDEeR STATISTICS
ISAMPLI SIZE$ It T(1 131

',IAPL IAkAMETEH a 3.5C

I IVLAIIUN I LI

VAil( LU 0 0400746C 000077?3

Ht I(; I , C?1 0 90l*,)

00244713) 1 (02M"?t
DtOIJ)? IG '.fl1I)

li11? 11O~. 1-9141
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TABLE It

COEFFICIENTS 10k FS1IMATION CF
LOCATION AND SCALE PARAMETERS OF A

4LIBJLL POPULATION FROM L-ORDER STATISTICS
[SAMPLI S1 S II 10 131

S14AI'I PAKAMET - a 3o5C

I L(ICA I C ION .I SCALE

EfICI(N(.Y ICJ(,IPf 1DO 0CO
EFF IN/N) y 1, 6() 4J U. j4

II t¢ I O. I t6q 1 2 0.03 744

3 6.0,74067 4 U005010
4 (i I 10', 5 1, 0 C611"ni

(, IIA ; 6 ,. ( I~i776

7 W,.u7fOc A7t(A, ? , ¢ 0. LOH1,l
Ii O.Ut'i3,'7 S . i~~

0, 0, or 14 4 I C.t. 1114!.i

DlIA$ L0111I' L).wIb,, 6 %
VAk (Utp O 0,OJ7410 ),ja ' 1

I to KL IH 4(;y 91'. fill,.,,

ii jl E;Oo7"Q
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Of 1,1.I 1 ajig f, I 1
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CA W /PJAT H/ 6e- I

TABLE I!

COEFFICIENTS FOR ESTIMATION GF
LOCATION AND SCALE PARAMETEKS OF A

V'EIRULL POPULATION FROM L-ORDER STATISTICS
ISA4PLL SIZES 11 1) 13)

SHAPE PARAMETER a 3o5(

I LOCATION I SCALE

4 0,15404 6 0.160383
it 0,15961a a 0!158997

0,177Q23 9 n.11915q

10 0,224754 10 0,359 19
MIA'. (,PP 0,64108
VAk L011H. 0.007522 0.00149
cuiI, Irtcy 99.15

i I, I 0.1,5507 3 0109 ?'
I 0.1915' 5

6 (2.?)?29 7

PIl i 0,81 70 'liI156?

VAI' (.(JI i 0,007%04 0,o'i0n_
il I I (. 1I '10 O ,14 41).111

'S 0. 4'9C It. r 1qfi

t I 14. % 1( O, Ii 4 0,

I ) 0,i6? 0 tl lu Uj4IIII.

VlA' Lft~ (1,0O 1'4 L. olnl h

lII I I I ,6* 00010 6lk

hI u. 1u' 47 10 ' ,.li llO

VA II ltllool0l' V lq 0,d I

t " I II 1 a 0401 3 I
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IAILL I 1

COiEFFICIENTS I(GP LS1IMATION CF
LOCATION ANO SCAL[ PARAMETERS OF A

W=IHIILL PPUIA, JTION FRoM L-ORDER STATISTICS
(ShMPLE SIZE.! 11 T 131

51AI,'I PARAMLI(R - 3.5C

N I. I LI)LAT ItN I SCAt E

EPF I(. I ENIY 6,'.6 1 7(j d

11 9 1 .. 1775:t' 1 0,016344
7 C.uPi?77 ? (,02? 9q48
3 L.01"Wil 3 0,047B72
-4 .0 100 4 C 0507CO
1.1 t, ." 1, 1. 1( 5 ,. Uhl I),).,
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G A ir4/ MAT ki/ t - 1

TABLE II

CIErFICIENTS FOP ES7IMATION OF
LUCATION AND SCALE PARAMETERS CF A

%EIRULL PCPULATION FROM L-ORDER STATISTICS
(IAMPt SIZES 1 1 7( 13)

SHAPE PARAMETER 1 3.5C

vI LOCATION I S(ALE

3 O,113250 6 0.076127
5 0.160777 7 0.11255!
7 0.171133 8 0,1171646
9 0.300037 9 0.482q16

OIlAt LORR 0.631471
VAR CflF 0,007754 0.009370
IF ICIINLY 99*49 qY.??

I' 0 O.20U96 3 0.101,12ti
3 0.165116 5 n,14760?
$ 016106 7 l'9

O1172166 B , 1 q76#1
U.101216 9 06114641

VAR(t). I P 0.0C77S1 u,.()01#111
tl I I(It ,11'S , fj 1. 6,1

I I . 0 7 1 ? O, 10544'1
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TAB~LE I I

CurFF ItI FNT S F OR ESIMATION 09-
LOCATION AND SCALF PARAMETEHS VF A

VEIBULL POPULATICN FROIM L-oRDER STATISTICS
I SAmPiI- S17t~ > 11 T 13)

SHAPE i'ARAMETIL4 a 3.5C

P. M L I LOLCA I ()N I SLALL

II 1 O1745'6) (1 L01
2 £OP'7 39i 1 .0:I7
3 O.(j(,eH40

4 O.073315#

7 CO~U4)0 131 1
I O011i1?6 IAL 4
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r~r ICUNY 1011. 0i 00
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TABLE I I

CeIFF-C,I1,S rfIR ESTIMATION Of
LtICAT IraN I.NU SCALE PARAM[I.HS OF A

1i, I(MiLL P(vPULAT I(N FROM L.-ORDR STAISTICS
I AMPLI SIUES 11 10 13)

4P?,( 1) E $ARAMLII.R a 3. C

I LO.ATION I SCALE

L'IAS L(IMP 0.800961
VAR (1'111 0.0004? 01010565
If! I( ! vY.47 qq.e3

H rI 0.i0) C.067069
S ).202?6 4 C.135144

o0.6700) v 0.65533bIt IA,  CU014 . 0,. I I 10 .
VAI' r[ell I 0,001] ,lol,)lr
Yt A If V iL! qIl*7 Ir4'l,60

I I I " t3 62? .

t ^ ((, 0, !110901 7''.

It I A,, ( Old H . I -
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H I I,!,0000 ,cOI

VAt' Lu'l IIOlI'i 's. u I 0 .0.".o

1' L' I 1 0 .1 '01 1 ,, I ,Iri 4 6.o 40 6 'It'

i 0,U m k ?t'p C . W -, 47! ,

7 1, O'i 1'4 ',  i ')I I -
7, u, t7 1 1 r 6i_ /

I I ~ )oI v 00, 1'j~
i'l l I I uUU"")I 0, *i I
illII I' ll'Y. 190.00 OO '

il * /t, ) , * .'il, I'

. . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . ..,



G WMAT I- /6A8-1

TABIL 11

COEFFICIENTS [(DR ESTIMA". UN OF
LOCATION AND SCALE PARAMETLRS OF A

WEIBULL POPULATION FROM 1-ORDER STATISTICS
ISAMPLE SIZLS 11 TO 13)

SH~APE PARAMETER d 3oSC

K 0 L I LOLATION I SCALE

11 7 1 0. 1 H 9597 2 0.051856
2 (,.OmdOh' 3 0.067085
3 0.091694 4 0.059489
4 (id'7'434C 5 G,.104071
5 -JL,31 6 0.103027
7 (,. 4,127 Bd 7 .720W23

PIAS CURR Q.777Wi6
VAR COEFF lj. 04'146!9 0.012106
EFF IC It OLY W'4 .it4 q9.95

11 7 1 0.1999?I 2 0.051742
2 O.oDF1014 3 0.093313
3 0,1?'4567 5 0.136775
5 0.173513 6 0.103414
7 Oo4?19u 7 0.7226 1

VIAS (ORR .774
VAR (COEf F (1.U0FI478 ~001211

11 7 1 f.?16793 3 U.13604n
1 0 .18088 3 5 0. 137416
5 *,174k4l 6 O.102291
7 oodf'I/84 7 O740

RIlAS CORR 0.TRJ?85
VAR CIJ~fF 0.0011518 O 1213
1 Fr I CI2L 9..?1( 99o74

11 7 1 0,1'21937 3 C ,1365 31
3 U.256046 5 0.187513
7 vs??Ol7 7 0.77t2?21

11IAS LOkk 0.7iO669
VAR CUEI'F 0.004649 J.012154
CFF1IC IErCY 97.71 99.r7

11 7 2 1 0.3?'1467 4 0.252575
7 9.671 133 7 ().8352'75

HIAS LfRP 0.797603
VAR CUEff Q).0''251 C.U)12276
LFFICIENLY 91.34908

11 7 1 0 1.ocoooo 7 l.034963

47(;
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TABLE II

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WEIP.ULL POPULATION FROM L-ORDER STATISTICS
tSAMPLE SIZES II TO 13)

SHAPE PARAMETER a 3.5C

M L I LOCATION I SCALE

BIAS COPR 09900143
VAR COEiF 0.011911 0.01,262
C:FICIENCY 70.95 94o34

11 6 1 0.200303 1 0.023673
2 0,097786 2 0.049739
3 008586^ 3 0.058370
4 0,09294? 4 0.094826
5 0.087222 5 O,1Cl4n6
6 3.435883 6 0.847379

BIAS r 0,74363C
VAR CuvrF 0.00898C 0.014195
EFFICIENCY 100.00 100.C0
FFF(M/N) 80.A9 53.74

11 6 1 0.200553 2 C.067276

2 0.098364 3 0.058326
3 0.085180 4 0.094907
4 0.13427C 5 0.IC1371
6 0.481633 6 C.847860

BIAS CORR 0.743643
VAP COEFF 0.008996 0.014201
CFFICIENCY 99.82 99.95

ii 6 1 0.201002 2 09090438
2 0.132482 4 C.1286bP
4 0.183341 5 0.100596
6 0,483175 6 C.049151

BIAS CORR 0.744461
VAR COEFF 0.009019 0.014212
EFFICIENCY 99.57 99.88

ii 1 0.234437 2 0.090569
3 0.228749 4 0.175712
6 0.536815 6 0.902273

BIAS CORR 0,?46442
VAR COEFF 09009106 0.014234
EFFICIENCY 98.62 99.73

Ii 61 0.316980 4 G.240298
0.68302C 6 0.9079n7

471
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TAiL[ I !

COECFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS CF A
WEIA'JLL POPULATION FROM L-ORDER STATISTICS

(SAMPL : SIZIS S 11 TO '.3)

SHAPE PARAMEIFR x 3.50

SL I LOCA I ION I SCALE

hIAS CORR 0.75b5b7
VAR CUEFF 0.u)095Z7 O.01431'.
EFFICIENCY 94.26 99.16

11 6 1 6 1.U( )GOC 6 1.110qJ4
BIAS CORR O.90n143
VAR COEFF 0.011911 0.014700
FFFICIfNr,Y 7'). 39 46.5

1 5 1 O.?Itc403 1 (.029656
0.10?122 2 0.052966

3 0.09U106 3 P.08267
4 J.093347 4 0.099736

5 0.4qC022 5 0.986270
tIAS (,OlR k 0.705694
VAR CUEFI 0.00'681 0.0171 "5
EF FIC I F'NLY 100.00 100. .1.
EFF(M/N) 7'.04 44.44

11 0 0,/16')C6 2 0.07494()
? 0.1021Oq 3 0.0b"'6 3 4

3 0.11,1436 4 0.099a40
S (i.')4154q 5 ro.466755

HI^A CORP. o.70592C
VAR CcEFF 0.)09702 0.017176

EIFICIENCY 9-j.Tt7 99.94

11 3 1. (50592 2 0.1 07794
3 0.204'414 4 0.147730
5 0,544494 5 0.987567

BIAS LO R j.70,3 199
VAR COEFF 3.00-755 (.017197
EFFICIENCY 99.23 99.d1

I 5 2 1 0.31 4?6 3 0.1 f.3595
5 0..6i' 1574 1.044198

BIAS CORR 0.71.5736
VAR CUEFF 0.01)33? C.,172?7
FFFICIENCY Q . 10 gg. 5g

11 1 5 1.O0000C 5 1,199349

47.



TABLE I I

COEFFICIENTS FOR ESTIMATION OF
L.CATION AND SCALE PARAMETERS OF A

WEIBU'L POPULATION FROM L-OROER STATISTICS
ISAMPL- SIZES 11 70 13)

SHAPE PARAMETER a 3.5C

L I LOCATION I SCALE

BIAS CORR 0.833786
VAR COEFF 0,012173 0.017511
EFFICIENCY 79.52 98.03

14 1 0.237552 1 0.035981
2 0.113394 2 C.069242
3 0.104661 3 009t.615

4 0.544392 4 l.147166
BIAS CORR 09662425
VAR COEFF 0.010656 0.021704
FFFICIEW'.Y 1oa..o 100.00
EFF ( '/N) 68.17 -5.15

II 1 0.238251 2 0.095q16
2 1.155405 3 0.096797
4 0.606344 4 1.147918

BIAS CORR Oo6631a1
YAk CUEFF ).010691 ).021720
EFFICIENCY 99.67 99,93

11 1 9.308531 2 1.134426
4 0.69146S 4 1.205034

IWAS CORR 0.6681.33
VAR CUEFF 0.010858 -3,021750
t:FFICIENCY 98.14 997. 9

ii 4 1 4 1.O0000C 4 1.303072
BIAS CORR 0.76390C
VAR C(lEFF 0.012797 O.Oklq q
I::FFICIFrFCY 83.27 98.97

t 3 1 0.269875 1 0.0478117
2 0.127295 2 0.089749
3 0.602829 3 L,34879"

BIAS CORR 09611166
VAR CUEFF 0.012124 Q.0'.?9496
LFF ICIE14CY 100.00 :00.on
IFF(M/N) 59,92 2 . 8"!

1t 3 2 1 0.312286 2 0.125274
3 0.s.87714 3 1 .349q 34

473



TABLE Ii

COEFFICIENTS IFOR ESTIMATION OF

LUCATION AND SnALE PARAMETERS OF A
WH!BULL POPULATION 'ROM L-ORDER STATISTICS

tS&MPLE SItES 11 TO 13)

SHAPE PARAMETER a 3.5C

t L I LUCATION I SCALE

BIAS CORR 0.61336q
VAR COEFF 0.012207 0.029514
EFFICIENCY 99.32 9g.9l

11 3 1 . 0000C 3 1,457804
BIAS CORR 0.685963
VAR COEFF 0.013937 0.029618

EFFICIENCY 86.99 99.55

11 2 1 6.324875 1 0.0699q3
2 0,675125 2 1.637745

BIAS CORR 0.546475
VAR CIJEFF 0.014664 0.045824

EFFICIENCY 100.00 10".00
EFFIM/N) 49.54 16.65

2 1 .OOOCOO 2 1.691435
BIAS CORR 0.591'L4
VAR COEFF '.01603? 0.045882
EFFICIENCY 91.43 99.87

II 1 1 1.00000C 1 2.2050i9
HIAS CORR -3.45350?
VAR COEFF 0.020596 0.100146
EFFICIENCY 100.00 1CO.00

EIFM/N) 35.27 7.62

12 12 1? 1 0.154941 1 0.011440
2 C.072847 2 C.321683
3 0.067709 3 0.031081
4 0.066331 4 0.040529
5 C.067302 5 0.049909

6 U.06q164 6 0.060354
7 0.071333 7 0.071018
8 0.073631 8 0.083764
9 ').07i'41 9 0.098009

10 1.027785 10 0.116313

11 O.089869 IL r.141718
12 0.106648 12 0.206886

BIAS CORR ).889273
VAR COEFF 0.006653 0.C06978

474



ri A w N AT H/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

V.=!SULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER s 3.5C

m L I LUCATION I SCALE

EFFICIENCY 100.00 100.00
EFF(M/N) 100.00 O0.00

1? 12 11 1 0.155345 2 0,030i98
2 0.071590 3 0.031020
3 0.071114 4 0.040626
4 0,061750 5 0.049728

5 0.102806 6 0.0oC626
7 0.108658 7 0.073730
8 0.066709 b 0.03403B
9 0.096210 9 0.097864

10 0.077401 10 0.)1164Z9

11 0.091929 ii 0.141727
12 0.106487 12 0.206932

4IAS CORR 0.889326
VAR COEFF 0.006661 0.006980 .
LFFICIENCY 99.89 99.98

12 1 1 1 0.154877 2 0.042363
2 0.075398 4 0.059300
3 0.061392 5 0.048071

4 0.102828 6 0.063327
5 0.137734 7 O.066948
8 0,117435 8 0.083122
9 0.064108 9 0.094896

10 0.092082 10 0.1,179Co
11 0.086803 IL 0.141378
12 0.107343 12 0.207062

BIAS CORR 0.889404
VAR COEFF 0.006668 0.006983

EFFICIENCY 99.78 99.94

12 12 1 0.155915 2 0.04233
2 0.06998 4 0.081685
3 0.0q9303 6 0.090255
5 0.137671 7 0.061938
7 0.143085 8 0.095430
q 0.121570 9 0.087920
10 0.07208' 10 0.122106
11 0.093957 11 0.14^127

12 C.106427 12 0.207354
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PARAMETERS OF A

WEIVULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMEIER * 3.50

m L I LOCATION I SCALc

6IAS CORR 0.889457
VAR COEFF 0,0066'5 0.0069 7

EFFICIENCY 99.68 99o8B

12 12 1 0.155134 2 (,.042019
2 0.099377 4 0.J83008
4 0.139344 6 C.!Z0670
6 0.138819 8 1o1.?140

0.152973 9 0.084411
13 0.120451 10 0.125178
11 0.086156 11 0.138969
12 0.107745 12 0.207747

BIAS CORR 3.889702

VAR COEFF 0.006687 0.006993
FFFICIFjCY 99.50 99.79

12 12 7 1 0.178828 3 0.074033
3 0.1.4C08 5 0.102628
5 0.13q527 7 0.143847
7 0.144514 9 0.144723
9 0.163916 1O 0.107331

11 n.122305 11 0.145552
12 0.106902 12 0.207095

BIAS CORR 0.890484

VAR COEFF 0.006713 0.0u7c,3
EFFICIFNCY 99.11 99.65

12 12 6 1 0.181756 4 0.114020
3 0.169986 6 0.121951
6 0.183340 8 0.172926
8 2.150532 to 0.162889

10 0.180167 11 0.138902
12 0.134216 12 0.208755

BIAS CORR 0.888929
VAR COEFF 0.006777 0.007024
EFFICIENCY 98.17 99.i5

12 12 5 1 J.2U1525 5 0.16C743
4 0.2b066 7 0.144355
8 0.226868 9 0.208e92

13 0.179932 11 0.188814
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TABLE If

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

IULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES ii TO 13)

SHAPE PARAMETER a 3.5C

L I LOCATION I SCALE

12 0.135609 12 0.208952
BIAS CORR 0.892052
VAR COEFF 0.006857 0.007074
EFFICIENCY 97.03 98.65

1? 12 1 0.223866 5 C.232290
5 0.312717 9 0.277008
9 0.303606 11 0.190132

12 0.159812 12 0.21114e
BIAS CORR 0,890094
VAR COEFF 0.007017 0.007147
EFFICIENCY 94.82 97.65

12 12 1 0.253912 6 0.309252
6 0.432337 10 0.336076

11 3.313751 12 0.258001
BIAS CORR 0.871545
VAR COEVF 0.007408 0.007314
EFFICIFNCY 89.82 95.4L

12 12 I 3 0.453112 8 0,540801
9 0.546888 12 C.?40698

BIAS CORR 0.88045C
VAP COEFF 0.008353 0.007990
EFFICIENCY 79.65 A8.4

12 12 1 7 1.OOGOOC 10 0.884666
BIAS CORR 0.93038C
VAR COEFF 0.010953 0.01012
EFFICIENCY 60.75 69.70

12 11 11 1 0.158671 1 Q.012539
2 0.074364 2 0.02321)
3 0.070111 3 0.035543
4 0.06604C 4 0.04035'
5 0.071927 5 0.06Q710
6 0.066214 6 0.05E0 46
7 0.076420 7 0.084505
8 0.072893 8 0.0858i5
9 0.08112e 9 0.109499

10 0.083495 IC U.1243?6
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
L CATION AND SCALE PARAMETERS CF A

WtIBULL POPULATION FROM L-ORDER STATISTICS
tSAMPLE SIZES 11 TO L3)

SHAPE PARAMETER z 3.50

m L I LOCATION I SCALE

11 0.178736 11 0.333q99
BIAS CORR 0.666309
VAR COFFF 0.006812 0.CO07617
EFFICIENCY 100.00 -00.00
EFF(M/N) 97.66 91.62

12 11 lj 1 0.159C57 2 0.032533
2 0.073144 3 0.035477

0.073406 4 0.040460
4 0.061603 5 0.06C515
5 0.10630S 6 0.058344
7 0.112565 7 0.084193
8 0.065997 8 0.086135
q 0.089037 9 0.109343

10 0.0782n0 10 0.124434
11 0.180601 11 0.334076

BIAS CORR 0.866396
VAR CGEFF 0.00682C 0.007618
EFFICIENCY 99.89 9919e

12 11 9 1 0.15944C 2 0.032217
2 0.071717 3 C.053324
3 0.078326 5 0.084033
4 0.052943 6 0.054794
5 0.112681 7 0.089R32
7 0.145988 8 0.079300
9 0.121055 9 0.115097

1') 0.076287 10 0.121497
11 0.181563 11 0.334999

BIAS CORR 0.866156
VAR COEFF 0.006827 O.CC7622

EFFICIENCY 99.78 99.93

12 11 8 1 0.159621 2 0.031314
2 0.071557 3 0.054387
3 0.101517 5 0.110460
5 0.114075 7 0.11938!
7 0.146629 8 0.0741J8
9 0.124047 9 Q.121112

ic 0.072987 10 0.1i7440
11 0.182568 IL 0.334539
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

wEIFULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 3.5C

m L I LUCATION I SCALE

BIAS CORR 0.866542
VAR COEFF 0006833 0.007627
EFFICIENCY 99.69 99.87

12 1.1 1 0.160047 3 0.080318
2 0.07110C 5 0.110401
3 0.101670 7 0.120935
5 0.14281C 8 0.072066
7 0.14695C 9 G.L22616
9 0.166309 10 0.116958

11 0.211115 11 C.336934
BIAS CORR 0.865299
VAR COEFF 0.006849 0.0076 3
iFFICI'NCY 99.47 99979

1? 11 1 0.183064 3 n.080345
3 0.147240 5 C.112293
5 0.142971 7 C.157287
7 0.148104 9 0.157089
9 0.166942 10 0.115460

11 0.211679 i! '.33P019
BIAS CCRR 0.86750C
VAR COEFF 0.006873 0.307642
EFFILIENCY 99.12 99.1

12 i 1 1 0.185460 4 0.124783
3 0.179903 6 0.132005
6 0.217793 8 1.189213
9 0.201914 10 U.176726

11 0.214930 11 0.332609
BIAS CORR 0.867441
VAR COEFF 0.006947 0.007675
EFFICIENCY 98.07 99.24

12 1I 4 1 0.207288 5 0.175470
4 0,262494 7 0.157964

0.184636 9 0.226410
11 O.Z'45582 11 0.386476

BIAS CORR 0.868624
VAR COEFF 0.007047 0.007726
L-FFICIEN4CY 96.68 9.59
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IlAbLI I I

COEFFICILNIS FOR 1.STI'4ATION OF
LOCAT JON AND SCAI.F PARAMETERS OF A

W I"ULI. PIJPULATICN FROuM L-GU0R STATISTILS
ISAMPLt SI7LS 11 10 13)

14 1 LOCAT IUN I LALI

2? 111 0.2!3?0?54013
6 0,4)23)7 9 0630111?

VAR LOilrr (11O11O00 V.OO7I1
t~ ~l~Y91 .47974

I 1v.4*33112 7 C.436721
44 C,48P11 (i.4b6177

UIA'J (.0"Ifo um)5
VAR ((4[1 1 0.004) 00VY

(FF c it iSY 1 t. 563 6)

V II C01 7 J.1095)C

t! 1I( It NCY lou.io 7 6.2

U . U 7 7 7 3d ) %U'0041-

0 ti 7 614 (j6.011111

uIJAS (OUN u6465

VA14 U(11I9I 0.0O7OIi .O')

I I I* P'N 94 0 71 'J*I'

12 1..) 'I I U,2~C ,' 0.J"Q'd

4 'j, 116 90 0.01)61)?

7 0 .0t7666 7 O ,cF,
II .0'131157 0 .1~b



TABLE I1

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WFIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER * 3.5G

L I LOCATION I SCALE

9 0.068862 9 0.10000
10 0.247169 10 0.450974

BIAS CORR 0.842151
VAR COEFF 0.007025 0.008391
EFFICIENCY 99.92 99.98

12 14 1 0.163226 2 0.038462
2 0.08009.. 3 0.028555
3 0.061961 4 0.082079
4 0.110020 6 0.118864
6 0.14b772 7 C.059263
8 0.123267 6 C.119023
9 0.065296 9 0.103017

10 0.249344 10 0.453306
BIAS CnRR 0.842133
VAR CGEFF 0.007031 0.008393
FFFICIENCY 99.84 99.95

1? 1 7 1 0.163308 2 0.049663
2 0.081251 4 '.098557
? 0.058165 6 0.120504
4 3.113385 7 0.055956
6 0.147809 8 0.122541
a 0.158139 9 0.ICo51o

1-, U.277942 10 C.454376
BIAS CORR 0.841575
VAR COEFF 0.00704C 0.0087q5
CFFICIENCY q9.71 99.92

I? L1 I 0.163493 2 C.049397
0.104298 4 0.099746

4 0.14689t 6 0.147961
6 0,147875 8 0.151177
8 0.159477 9 0.097364

10 0.277965 10 0.456472
HIAS CORR 0.842383
VAR COEFF 0.00705C 0.008401
EFFICIENCY 99.57 99.86

12 1 1 0.190741 2 0.048673
3 0.177642 4 0.101488
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPULATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3,5C

N M L I LOCATION I SCALE

b 0.193203 6 C.,49597
a 0.156601 8 0.203221

10 0.281814 10 0.499820
BIAS CORR 0.844866
VAR COEFF 0.007111 0.00d421
EFFICIENCY 98.72 99.62

12 10 1 0.211383 4 0.136276
4 0.2689ge 6 0.149545
% 0.23704P 8 0.2C4!'>

10 0.282651 10 O.5013b
BIAS CORR 0.847616
VAR COEFF 0.007197 0.006443
EFFICIENCY 97.53 99,36

12 10 I 0.254470 4 0.204619
6 0.38443C 8 0.280389
1 ) ,.361101 c (.504617

iIAS COqR 1.855165
VAR COEFF 0.007441 G.008521
FFFICIE.ICY 94.33 98.45

12 10 2 3 0.453112 6 0.367773
9 0.546888 10 0.601636

BIAS CORR 0.88045C
VAR CUEFF 0.008353 0.G08712
EFFICIENCY 84.03 96.29

12 1.1 7 1.000000 10 G.e94666
BIAS CORR 0.930380
VAR CCEFF 0.010953 6.0C002
EFFICIENCY b4.09 83.79

12 9 o.16975e 1 0.015902
2 0.077015 2 0.023838
3 0.083235 3 0.059440
4 0.053079 4 0.016413
5 0.098940 5 C.115813
6 0.051541 6 0.035835
7 0.092405 7 0.122b66
B 0.070634 8 0.092365
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TABLE I1

COEFFICIENTS FOR ES'tIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBU!.L POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZFS 11 TO 13)

SHAPE PARAMETER a 3.5C

L I LOCATION I SCALE

9 0.3033 4 9 0.564705
BIAS CORR 0.815878
VAR COEFF 0.007276 0.009338
EFFICIENCY 100.00 100.00
EFF(M/N) 91.44 74.73

12 9 1 3.170026 1 C.015926
2 0.076094 2 0.023699
3 J*085626 3 w.066671
4 0.049"85 7 0.125243
5 09.25402 6 0.034548
7 0,121413 7 0.124839

0.065463 8 0.089642
9 0.306991 9 0.566221

BIAS CORR 0.816043
VAR COEFF 0.007281 0,009339
EFFICIENCY 99.94 99,q9

9i 7 1 0.170207 1 0.016038
2 0.075791 2 0.023069
3 0.107642 3 0.067335

0.152326 5 0.141837
7 0.12498S 7 0.143408
8 0.057554 8 C.086501
9 0.311491 9 C.568449

BIAS CORR 0.816483
VAR COEFF 0.007286 0.C09340
EFFICIENCY 99,87 99.97

1? 1 0170518 1 0.023298
2 0.074581 3 0.081977
3 0.108627 5 0.141796
5 0.153812 7 C.144334
7 0.154046 8 0.085169
9 0.338416 9 0.569204

BIAS CORR 0.816193
VAR CUEFF 0.007292 C.009343
LFFICIENCY 99.78 99.95

91 0.194695 3 0.096318
3 0.156455 5 C.141794
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TABLE II

COEFFICIENTS FUR ESTIMATION OF
LOCATION AND SCALE PARAMETFRS CF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARIMETER a 3.5C

S M L I LOCATION I SCALE

5 0.154012 7 0.144916
7 (i.155276 8 0.084485
9 3.339563 9 0.57C031

BIAS CORR 0.818365
VAR COEFF 0.g7319 0.009351

EFFICIENCY 99.42 q9.Q6

12 9 -1 0.19705e 3 0.0963R0
3 0.157198 5 0.144000
5 0.231784 7 C.187624
q 0.413961 9 0.609988

BIAS CORR 0.16920
VAR COEFF 0.007403 C.009363
EFFICIENCY 98.29 99.72

12 9 1 C.240656 5 0.217103
5 0.336944 7 % 1877n8
9 0.42240C 9 C.614832

BIAS CORR u.J25191

VAR COEFF 0.007553 0.009429

EFFICIENCY 96.34 99.03

12 9 3 0.453112 5 G.311092
9 0.546888 9 0.703263

BIAS CORR 0.88045C
VAR COEFF U.C08353 .C0552
EFFICIENCY 87.11 97.715

12 9 7 1.CCOooC 9 0.946053
BIAS CORR 0.930380
VAR COEFF 0.010953 C.OIC441

FFFICIENCY 66.43 69.43

12 8 6 1 0.176282 1 0.016045
2 0.087253 2 C.04h678

3 0.063552 3 0.020107
4 0.099785 4 C.1077S3

5 0.04976C 5 0.022q7

6 0.095972 6 .125256

7 0.070014 7 O.085192
8 0.357382 6 0.674822
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)ABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

IEIHULL POPULATIGN FROM L-ORDLR STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.5C

I LOCATION I SCALE

VAR COEFF 0.007597 0.010536

EFFICIENCY 100.00 100.00
FFF(M/N) 87.58 66.23

12 7 1 0.176273 1 0.015q94
2 0.08782S 2 0.040923
3 0.062449 3 C.0195B2

4 0.123512 4 0.118771
6 0.12350E 6 0.137956
7 0.065326 7 C.083015
a 0.361103 8 0.676503

BIAS CORR 0.788235
VAR COEFF 0.007601 0.010537
EFFICIFNCY 99.94 99.99

1, 8 1 0.17621C 1 C.015973
2 0.08936C 2 0.048633
3 0.058445 4 0,129986
4 0.127215 6 0,138976
6 0.155535 7 C1.080869

8 0.393235 8 n.677904
BIAS CORR 3.788115
VAR COEFF 0.00760e 0.01C538

EFFICIENCY 99.35 99.93

12 8 1 0.176396 2 0.0604q5

2 0.112519 4 C.129964

4 0.160883 6 0.13S213

6 0.155602 7 0.080521

8 0.39460G 8 0.678274

BIAS CORR 0.788924
VAR COEFF 0.007616 0.010541

EFFICIENCY 99.72 99.95

12 8 4 1 0.206646 2 C.06C168

3 0.19154C 4 0.131654

6 0.206656 6 0.178706

8 0.395158 6 C.718 94
BIAS CORR 0.7O93C
VAR CGEFF 0.007696 X.1.i552
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WEIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZS 11 TO 13)

SHAPE PARAMETER * 3.5C

L I LOCATION I SCALE

EFFICIENCY 98.71 99.85

12 3 1 .22d305 4 0,174774
4 0.291095 6 0.1787S0
6 0.48059S 8 0.720763

BIAS CORR 0.793612
VAR COEFF 0.0o7786 0.010595

EFFICIENCY 97.97 99.53

12 a 2 2 0.386274 4 O.Z5689
8 0.613726 8 u.81507

BIAS CORR 0.83t194
VAR COEFF 0.0C6454 0.01060
EFFICIENCY 89.96 98.49

12 8 1 7 1.OCOCOC 8 1.006251
BIAS CORR 0.93038C
VAR COEFF 0.013953 0.01131P
EFFICIENCY 69.36 93.09

12 7 1 o.le686e 1 J.021004
2 1).082672 2 l.J27783
3 G.Oq3881 3 (.378621

4 0.060356 4 0.031704
5 0.095693 5 0.115551
6 G.072699 6 0.085440
7 0.407831 7 0.7857C6

BIAS CORR 0.757706
VAR COEFF 0.007997 0.-12094

EFFICIENCY 100.00 lCC.03
EFF(M/N) 83.19 57.70

12 7 1 0.187105 1 0.021094
2 0.082471 2 0.027640
3 0.12040q 3 0.092539
5 0.1297-7 5 0.133384
6 0.069058 6 0.08e5O6
7 0.41123C 7 0.787419

BIAS CORR 0.758116
VAR CUEFF 0.008015 0.012097
EFFICIENCY 99.90 99.98
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
WclBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SPAPE PARAMETER a 3.5C

M L I LOCATION I SCALE

I? 7 1 0.187490 1 0.029798

2 0.081425 3 0.110065
3 0.12173e 5 0.133902

5 0.162828 6 0.082250
7 0.446518 7 0.788524

BIAS CORR 0.758073
VAR COEFF 0.00801! C.012100

EFFICIENCY 99.80 99.95

1- 7 4 1 0.213957 1 0.029639

3 0.174019 3 0.110756
5 0.16308C 5 0.173302

7 0.448944 7 0.830791
BIAS CORR 0.760231
VAR COEFF 0.009045 0.012112

EFFICIENCY 99.41 99.P6

12 7 1 0.216408 3 0.1?9033
3 3.242737 5 C.17330b

7 0.540856 7 0.831769
BIAS CORR 3.760920
VAR COEFF 3.008147 0.012125
FFFICIENCY 98.16 99.75

1' 7 1 0.314635 3 0.200550

7 0.685365 7 C.930981
BIAS CORR 0.776834
VAR COEFF 6.008645 GCt2239
EFFICIENCY 92.51 98.62

12 7 1 7 i.OCOooc 7 1.074829

6IAS CORR 0.93038C
VAR COEFF 0.010953 0.012653

EFFICIENCY 73.02 95.58

1? 6 1 0.197331 1 C.021517

2 0.096375 2 C.05C46t
3 0.078011 3 0.045760

4 0.092556 4 0.0973q5

5 0.07950L 5 0,088162
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TARL F I I

COEFFICIENTS FAf ESTIMATION OF

LOCATION ANO SCALE PARAMETERS OF A
.EM LL POPULATION FRUM 1-OROER STATISTICS

(SAMPLL SI?S 11 TO 13)

SOAPE PARAMEIER - 3.5C

I LUCAT ION I SCALE

6 0.456226 6 0.905150
BIAS CORR u.7?4636
VAR CUEFF U.OO851C O.Ui4191
LFFICIENCY ICO.O0 l0c.00
EFFIM/N) 7H.19 47..7

12 6 5 1 0.197447 2 0.066168
2 ,).097164 3 'j.045716
3 0.076814 4 0.097512
4 n.1 O57 5 n.687Q'8

0.498518 6 0.906q7
41AS CORK 0.724718
VAR COEFF 0.008521 O.C141%b
EFFICIENCY 99.86 99.q6

1? 6 4 1 0.19778S 2 C.08447'
2 u.12 7 67C 4 0.124262

d.17436q 5 0.086779
6 0.i00173 6 0.907044

BIAS COR 0.725492
VAR COEFF 0.008539 0.014203
EFFICIENCY 99.66 99.92

12 6 1 .i30582 2 0.0845'0
3 J.?16782 4 0.164349
b 0.552635 6 0.9533q3

BIAS CORR 0.727408
VAR COEFF 0.008618 0.014216
EFFICIENCY 98.74 99.82

12 6 I 0.306428 4 0.22521
6 0.693572 6 0.957471

BIAS CORR 0.738896
VAR COEFF 0.008964 0.0142AI
EFFICIFNCY 94.93 99.36

12 6 1 6 1.O0,OOC 6 1.149549
uIAS CORR 0.869906
VAR CLEFF t .O1104C 0.014589
FFFICIENCY 77.08 97.27
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TABLE 1I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIPULL POPULATION FROM L-ORDER STATISTICS
(SAMPLF SIZES 11 TO 13)

SHAPE PARAMETER A 3.5C

L I LOCATION I SCALE

12 - 1 0.213957 1 0.028254
2 0.098085 2 0.047867
3 0.095181 3 0.079787
4 0.087609 4 0.090497
9 0.50516e 5 1.039065

BIAS CORR 0.687823
VAR CnEFF 0.009183 0.C17163
rFFICIENCY 1,00.001 0..d
EFF('M/N) 72.45 40.66

12 4 1 0.214406 2 D.06B893
2 0.097957 3 u.079741
3 0.133644 4 0.090h33
5 0.553993 5 1.039458

BIAS COCR 0.688072
VA9 COFFF 0.00920c 0.C17172
EFFICIENCY 99*82 99.92

1 0.246457 2 u. 0 6B6 8 8
3 0.196688 3 0.119404
i 0.556855 5 1.0902'62

BIAS CORR 0.690212
VAR CUEFF 0.009246 0.017190
EFFICIENCY 99.32 99.94

7 5 1 0.302556 3 v.176453
5 0.697444 5 1.091909

BIAS CORR 0.697366

VAR COEFF 0.009482 0.017219
EFFICIENCY 96.85 99,67

12 5 i 5 1.O0000C 5 1.237645
BIAS CORR 0.807986
VAR COEFF 0.0113S5 3.01744Q

EFFICIENCY 80.66 98.41

12 4 4 1 0.234860 1 C.033b'0
2 0.110046 2 O.O651ql
3 0.100164 3 0.089778
4 J .55493 4 l.Iq653C

BIAS CORR 0.645801
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TABLE II

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

W'-I(IULt. POPULATION FROM L-ORCER STATISTICS
(S4MPLE SIZES 11 10 13)

SHAPL PARAMETER - 3.5C

N L I LOCATION I SCALE

VAR COFFF O.01O0le 0.021702

Ff:hICIENCY 100.00 100.00
EFF(I/N; 65.76 32.16

12 4 1 0.235468 2 0.09C242
2 0.149921 3 0.089728
4 0,614611 4 1.197191

BIAS CORR Q.64647C
VAR CUEFF 0.01014E 0.021715

EFFICIENCY 99.71 99.94

12 4 1 0.302597 2 0.125653
4 0.697403 4 1.25 541

BIAS CORR 0.651232
VAR CLIEFF 0.010293 .02173q
EFFICIENCY 98.30 99.81

12 4 1 4 1.OOCOOC 4 1.347970

IiIAS CORR 0.741856

VAR COEFF u.012045 ').02[8i6
EFFICIENCY 84.01 99.16

1 3 1 0.267138 1 0.044979
2 0123489 2 C.C83896
3 0.609373 3 1.396276

BIAS Ct'RR 0.595956
VAR COEFF O.011521 C.02949-
EFFICIENCY 100.00 lOC.03
EFF(M/N) 57.75 23.67

12 3 1 0.307941 2 0.117401
3 0.692051 3 1.397173

HIAS CORR 0.598056
VAR COEFF 0.011594 0.02q508
EFFICIENCY 99.37 99.92

12 3 1 3 1.00000C 3 1.49e5O4
BIAS CORR 0.667332
VAR COEFF 0.01317 5.02g359
EFFICIENCY 87.42 99.63
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATIuN AND SCALE PARAMETERS OF A

WEIfAULL POPULATICN FROM L-CRDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.5C

v L I LOCATION I SCALE

1 2 1 0.321899 1 0.065694
2 0.678101 2 1.685694

BIAS CORR 0.532977
VAR COFFF 0.013945 0.04582'
FFFICIrNCY 100.00 ICo.00
EFF(M/N) 47.71 15.23

12 2 1 2 1.00000C 2 1.736140
BIAS CORR 0.57599C
VAR COEFF 0.015219 3.045872

EFFICIENCY 91.63 99.d9

12 1 1 1 1.O 00 C 1 2.26,,565
BIAS CORR 0.442367
VAR COEFF 0.019597 C-.10"146
EFFICIENCY 10000 100.33
EFFIM/N) 33.95 6.97

11 13 11 1 0.148494 1 C.cICOC3
2 U.068202 2 3.018672
3 0.064292 3 Q.C2796
4 0.059079 4 0.C33143
5 0.064787 5 ".044389

6 0.059382 b 0.04997?
7 0.u67533 7 ,. 0b18 1i
8 0.063397 a 0.068832
9 0.072765 9 0.082q 6

10 0.07038e 10 3.093393
1I 0.078916 11 0.111685
12 0.083447 12 3.134062
13 0.099317 13 0.194'W2

BIAS CCIRR 0.888752
VAR COEFF 0.006137 C.C06470
FFFICIENCY 100.00 110.00
CFF(M/N) 100.10 10. )

V 13 12 1 0.149296 1 -. 01G457
2 0.063055 2 ').0154Q1
3 0.090609 3 0.04 34
4 0.02R676 5 n.077474
5 0.113937 L'.U24315
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TAPLL I I

COEFFICIENTS IUu WSIMATION OF
LOCATION AND $CALF PARAMETERS Uf A

WLI HULL POPULAT ION fklm L-URUER STATI STICS
(SAMPLL SII1 I1 10T 13)

S IiAP'. I'ARAMI Il a 395~C

K. 1 t I LuLAT ION I SC.ALL

7 0.1))?71 7 C.0.8554
9 U.U?'.131 a 0.0'i0i;,

r) 0. 1 vsi1 9 f'.I1
11) L.oU)41M 10 0.0b95TA
I I 11u'i(3 f). 1144 1 1

00~~.~100114 11.1 46V

VAR cUt--I 1 1)uUI" 111 C.00(c .11
IFF rI I %rCY94 4

Z' 4 V: .. u'~2 I I(
Q 00, 5 W) C 04V4 '

0 14 '36 5 ( 0)S1

1 u.0/t.i.:11
I a ~~ 1/ a126a

11) II6 41 I I? '1

I Ij)0 I~ v4' wi *Iff

VA. I t.AI I 900tJU, 1dC 0. 00'.44 1

0.1)11161 7 .oluju
7 0. 149'0Y V.fI'jIs

U. O.36 36 li wr

01 .I0)(111c I 1 0.13 1 , 1

Ofi) lou" I'l I) v4 ,
V#A~ CO4 OR .6aujue'I

1~~~~~~I, F CL ' ! 4



A, w/ hAT - e 6 -1

TABLE I I

COEFFICIENTS FOR ESTIMATION CF
LOCATION ANO SCALE PARAMETERS OF A

[.:Ili(LL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3,5C

L I LOCATION I SCALE

2 0.060571 4 0.074477
3 0.093832 6 0.103412
5 3.132883 b 0.123170
7 0.125069 9 C.035490
9 1.147507 10 0.133634

11 09115084 11 0.089249
12 0.074860 12 0.141315
13 0O100525 13 j.193234

UIA CORR 0.88863C
VAR COFFF 0.006141 0.006433
EFFICIENCY 99.93 )9,94

I1 0.14759S 2 0.033850

2 0.090923 4 0.0760i1
4 0.131616 6 0.105134
6 0.12921C 8 3.149187
3 J.13443L 10 9.15C866

1) 0.156342 11 0.0877?6
12 0.111683 12 0.14VR2
13 , .098196 13 :,.193152

IfIA5 CORP 0.96842S
VA; COLF 0.006151 r,.U06435
EFFICI ! LY ,'2i.77 99. 1

V U -1 0.169726 3 i.J61465
3 0.132544 5 v. 0b67
5 .).13392C 7 C.I13O 4
7 0.1284'49 9 ".1701l 9
f) 0,148288 11 0.157790

11 0 .164708 Id -).lI 65 8

13 0.122357 13 0.195513
F (AS CnRP 0.887498
VAR CUEFF 0.006184 0.0j6442
EFFICIENCY 99.24 99.P1

11 13 b 0.17122L 4 v.0997 7 P

3 o.131756 6 .. 09 2
5 0.197196 8 6. 14 12

9 0.212404 I- . .34

11 0.163912 12 O.176244

13 0.123511 13 3 '4
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G AV .I MATH/ 58- 1

TABLE I I

CCEFFICIENTS FUR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L,-CRDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPL PARAMETER a 395C

m L I LOCATION I SCALE

BIAS CORR 0.887386
VAR COEFF C.U06231 O.006465
EFFICIENCY 98.46 9q. 45

1. 13 .1733bC 4 C.14@9;5
3 0.199155 8 O.198495
7 v.284641 lu 0.200952

11 0.228055 12 0.177P97
13 0.12478q 13 .195164

BIAS CORR 0.86914
VAR COFrf- 0.006316 C.006_O3
EFFICIENCY 97.16 08• q

13 13 1 0.211494 6 C.259368
5 0. 292861 iC '. 26994 "
9 O.330746 12 C. 1784?4

13 1 .16 489S 13 0. 197123
BIAS CORR ".8e3011
VAR COEFF 0.C06486 0.C.657S
-:FF I C IENCY 94.62 97.7S

1: 13 1 .?24244 7 0. 331941
5 0.380814 11 0.322RAC
i o..94q42 13 0.2413q4

BIAS CORR 9.t45948
VAR COEFF 0.006847 O.00b744
EFFICIENCY 391.63 95.35

13 13 4, 0.486355 9 C.551693

10 0.513645 13 1,321265
BIAS CCRR 0.904114
VAR COEFF 0.0077:6 u.C07306

EFFICIENCY 79.54 87.9

1" 17 " 1.0cOCCc 11 C.7211i
BIAS CORR C. 9C 0 '0o,
VAR CCEFF 0.010"5o 0. ,0921
EFFICIENCY 60.41 69.43

13 12 12 1 0.151177 1 0.OOY767
? 0.073296 2 O.02'7'3Q
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TABLE I I

COEFFICIENTS FOR, ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIBtULL POPULATION FROM L-ORCIER STATISTICS
(SAMPLE SIZES 11 10 13)

SHAPE PARAMEIER a .*, C

L I LOCATION I SCALE

3 0.053785 3 0.005143
4 0.083617 3*084871
5 0.035076 5 -0.016376
6 0.092560 6 O.12V232
7 O.038t85 7 0.0041.2
8 0.095513 8 ].138282

9 0.04327; 9 0.025480
10 0.096332 10 0.1517S6

11 0.066723 11 C.092193
12 0.169958 12 0.320766

BIAS CORR 0.867725

VAR COEFF 0.006269 O. 0 06 q 65
EFFICIENCY ico.CO loo.co
rFF(M/N) 97.89 92.3?

1 2 II 1 0.1.50765 1 0.0097 1
2 0.07625e 2 0.028128
3 0.044352 3 O.C03909
4 0.107121 4 0.087155

6 0.121359 5 -0.019177

7 0.017172 6 3.123726

8 0,12C058 8 C. 141745

C.016316 9 0.0226)?
L) D.118581 1) 1. 154292

11 0.054704 11 O.090774
12 3.17331? 12 C.321175

0IAS COLoR 0.867873
VAR CCEFF 0.00627C C.C06965
EFFICIENCY 99.99 iC0.,)I

12 £1 0.150619 1 O.C0969l

2 0.077346 i (.0296h12

3 0.040981 4 0.090121

4 0.109991 5 -!).021585
0.129761 6 0.124465

0.130631 8 i.142922
9 0.011224 9 0.020634

1'] 0.123645 10 u.155622
11 0.051482 11 (.C9:158
12 0.174321 12 0.321331

(IlAS CORR 0.86788C
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CA6/ MATF/',-1

TABLE I I

COEFFICIENTS FUR ESTIMATIUN OF
LOCATION AND SCALE PARAMETERS ZF A

6EIBULL PUPULATIGN FROM L-ORDER STATISTICS
(SAMPLE SIZES IL TO 13)

SHAPE PARAMETER a 3.5C

N L I LUCATION I SCALE

VAR LOEFF 0.0(627C O.C06965

EFFICIENCY 9q.qb 100.30

ii 12 1 ).15056 1 C.00932?
2 0.C77078 2 0.029R50
3 0.03q001 4 0.080237
4 0.111618 6 '.113756
6 0.1302'2 9 .136901
9 0.136098 9 r.331772

10 0.129164 1O 0.146991
I1 0.050862 II 0.091616
12 0.17454t 12 '.32.1187

RItS CORR 0.867824
VAR COEFF i.UO6270 C.006966
EFFICIENCY 99.98 qgg

13 12 1 0.15061S 2 u.C36276
2 0.093162 4 C.09t327
4 3.134027 5 -0.032268
6 0.129836 6 ?.131265

, 0.13805C 8 0.153280
114 0.130806 11) 0.lb756 1

11 0.048303 11 O.0ao
12 0.175195 12 Z'.3e2313

BIAS CGC'R O.d63385
VAR COEFF J.006275 C.C06967
rFFICIENCY 99.91 99.98

13 12 7 1 J.150704 2 0.0363r9
2 0.09272C 4 U.081605
4 0.13441 6 0.115324
6 3.132604 8 .. 152211
q 0.137482 10 C.162134

10 C.153661 il 0.0132^1
12 0.1937BE 12 0.320863

BIAS CORR 0.867522
VAR COEFF 0.006281 0.006q98

7FFICIENCY 99.0B1 99. 9

13 12 1 0.190955 4 0.107901
4 0.1.81G2 6 '.114915
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TABLE II

LUEFFICIENTS FOR ESTIMATIUN OF

LJCATION ANO SCALE PARAMETERS OF A
WEIPULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 3.5C

L I LOCATION 1 SCALE

6 0.132462 a 0.153073
8 jL39499 10 0.163706

10 0.160572 11 (.091923
12 O.li5soC 12 0.3216q7

BIAS CORR 0.872443
VAR COEFF 0.006333 C.00 1 0

EFFICIENCY 98.99 99.79

1. 12 1 0.19225e 4 0.10?123
4 0.242071 6 r,.1234I

8 0.210311 8 0.152235
1,) 0.157743 iC 0.217110

12 0,197619 2 .357A'
bIAS CORR 0.872864
VAR COEFF 0.006387
EFFICIENCY 98.15 9947

12 12 1 1 0.19547C 4 .161146
0.245253 8 C.2162;1

8 0.305594 IC :,.214693
12 0.293683 12 0.361016

IAS CORR O.867137
IAR CGEFF 0.006489 0.007047
lcFFIC{EACY go.62 q8.84

? 1 0.224244 b 0.282201
5 0.380814 1 1.290863

11 0.J94942 12 .363521
RIAS CORR 0.848948
VAR CI)EFF 0.006847 C.007133
FFICIENCY 91.56 97.64

1' 12 4 0.486355 6 i,.453112

10 0.513645 12 4.45900 0

BIAS CORR 0.904114
VAR COEFF J.007716 0.0u7469

EFFICIENCY 81.25 3.2

13 12 1 7 1.00000z i t .87'' I
BIAS CORR 0.90020C
VAR COEFF 0.010158 (.0092V'
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GAW/MATt-/6R- i

TABLL 11

COEFFICIENTS FOR ESTIMATION OF

LOCATION ANC SCALE PARAMETERS OF A

WEIBULL POPULATION FRnM 1-ORDER STATISTICS
ISAMPL7 SIZES 11 IC 13)

SHAPE PARAMETFR - 3.5C

I LOCATION I SCALE

EFFICIENCY 61.72 75.21

1- 11 11 1 0.157468 1 .01V03

2 0.057753 2 -0.004671

3 0.112369 3 0.119901
4 -0.027053 4 -0.133333

5 0.283846

6 -0.058727 6 -U.1765At

7 0.18162C 7 C.2-3352
m -0.044672 8 -0.13492e

9 0.187519 9 0.313986
10 -0.017248 t0 -n.0671n2

JI .26415C 11 fl.4919l?

UIAS CORR 0.8!-,A592

VAR CUEFF 0.00642q 0.007567
FFFICIENCY 130.00 1O .

EFFiM/N) 95.46 84.q8

? . u.15725C 1 0.0140q2

2 0.05936C 3 0.116205

3 0.107J52 4 -0.131430

4 -0.016588 5 i.281367

5 0.73101 o -0,174014

6 -0.04 5 3 8 4 7 0.285814

7 0.16991C e -0.132173

8 -0.032944 9 C.311076

9 0.171377 iC -O.C648R

11 0.25686t 11 0.490622

BIAS CORR 0.846499
VAR COEFF 0.O0o429 0.007')7

FFFICIENCY 130.00 l0c.oc'

I- 11 9 1 0.157149 3 0.12n18l

2 O.C60106 4 -C,.134507

3 0.09935S 5 C.285336

5 0.161563 6 -0.178075

0 -O.04056C 7 O.Z39907

7 1.163454 6 -,). 36657

8 -0.02372q 9 0.3157r3

9 0.165.9C If -0.06A5'5

IL 0.257169 UI 0.491254
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OV A
WEIRILL POPULATION FROM L-OROER STATISTICS

(SAMPLE SIZES 11 TO 131

SHAPE PARAMETER v 3.5C

L I LOCATION I SCALE

HIAS CC R 0.84623e
VAR COEFF 0.00642S 0.007569
EFFICIENCY 99.99 99.96

1 1 I 0.15696 3 0.110238
2 0.061573 4 -0,093858
3 0.098296 5 0.232034
5 0.157052 6 -.',.126434
6 -0.03407' 7 0.2451'6
7 0.14)447 8 -0.092070
9 O.1 38, q -'.252905
11 0.25686e 11 0,463475

BIAS CORR 0.84617S
VAR COEFF 0.00643C 0.'307574
EFFICIENCY 99.98 99°g1

11 1I 7 O.15b823 3 0.096076
2 0o062624 4 -0.06746
3 0.097232 5 n.195317
5 0.141047 6 -0.097169
7 -j.13367 4 7 ).189259
9 0.151684 9 0.205370

11 3.256917 11 0.463505
BIAS CORR 0.845837
VAR COEFF 0.0C6432 0.007582
EFFICIENCY 99.95 99.79

1 11 1 0.176915 3 0.369940
3 0.13744C 5 '.159646
5 0.14075C 0 -C.089076
7 0.115005 7 c.185738
9 0.152839 9 0.20O519

11 0.2570S2 11 C.46i460
BIAS CORR 0.847763
VAR COEFF 0.006449 0.007590
-FFICIENCY 99.68 99.70

V 1 5 . 0.178559 3 0.06q151

3 0.13666C 5 0.117B
5 0.207346 7 0.144672
9 0.220305 9 0.19015
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Cbw/mATh/6b- 1

TABLt- II

COEFFICIENTS rOk ESTIMATION CF
LOCATION AND SCALE PARAMETERS CF A

WEIbULL POPULAIJN FROM L-OROER STATISTICS
(SAMPLE SIZES i TO 13)

SH1APC PARAMETFR - 3.5C

v L I LOCATION I SCALr

11 0.257131 11 0.466085
BIAS CORR 0.847251
VAR CUEFF 0.006504 0.007601
FFFICIENCY 98.85 99.55

13 II 4 1 0.18083S 5 J.170940
3 0.19707L 7 C,.14319c
7 0.2977bA 9 C.19739q
it 0.324327 11 ).46PO11

BIAS CORR 0.846376
VAR COEFF 0.006593 C.C07632
EFFICIFNCY q7.51 99.14

1 1 1 1.2?424A 5 0.24021'
5 0.393814 9 0.26ql30
it 0.394942 U1 0.6q 41

BIAS CORR :,.84694e
VAR COEFF 0.0C6847 0.0076q
EFFICIENCY q3.89 3.35

11 11 .. 0.486355 7 C.39CU4t
1) J.51364 11 C,.565805

BIAS CORR 0.904114

VAR COEFF 0.007716 O,037935
EFFICIENCY 83.32 95.72

11 1. 1 7 1.000000 iU 1.872110
BIAS CORR 0.90020C
VAR COFFF ).010158 O,3e4261
EFFICIENCY 63.28 81.71

Ii 13 l 1 .15b1t9l 1 0.007706
2 0.0q2807 2 0.06727
3 0.005286 3 -0.086967
4 0.190303 4 0.285162
5 -0.O'7812 5 -0.262935
6 0.227970 6 ;.376711
7 -0.071545 7 -0.195540
3 o210891 8 0.359926

9 -0.07031C 9 -0.177Le5
In 0.354920 10 0.6627PU
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A W/ MATH /6~8- 1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIRULL POPULATION FROM L-OROER STATISTICS
ISAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 3.5C

L I LOCATION I SCALE

BIAS CORR 0.824672
VAR COEFF 3.00662C 0.008272
EFFICIENCY 100.00 100.00
EFF(IN) q2.70 77.73

13 1) 1 0.157438 2 0.066585
2 0.094787 3 -C.087365
4 0.194869 4 0.285897
5 -0.100552 5 -0.263908
6 0.230778 6 1.37773

7 -0.074543 7 -U. L96593
8 0.214429 8 0.j61083
9 -0.074019 9 -C.1'9330
11 0.356812 10 0.663401

BIAS CORR 0.824798
VAR COEFF 0.006621 0.,)08273
EFFICIENCY 100.00 99. 9

]? 1 1 0.158294 2 C.034594
2 0.096478 4 Q.210g05
4 0.170859 5 -0.21gl
5 -0.057515 6 C. 32112
6 0.193140 7 -C.14743C
7 -C.045565 8 0.303311

0.16395C 9 -u0.117376
10 0.320351 IC C.633495

611.S CORR 0.82446C
VAR COEFF 0.006626 C.3Ob2q9
EFFICIENCY 99.92 99.79

1: 12 1 0.158703 4 0.2390%2
2 0.096737 5 -C.225199
4 0.164953 6 C.337900
5 -0.048626 7 -0.153612
6 0.167567 8 e.)11725

0.142408 9 -0.126703
10 0.318258 I0 u.639'57

BIAS CORR 0.824075
VAR COEFF 0.006628 0.C0299
FFFICIENCY Q'.88 99.67
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GAh/MATH/8- 1

TABLE I I

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEI1ULL POPULATION FROM L-CROER STATISTICS

S MPLE SIZES 11 TO 13)

SHAPE PARAMETUR 2 3.5C

M L I LOCATION I SCALE

11 IC 1 0.158946 4 0,200785
2 0.096671 5 -0.151821

4 0.14280e 6 0.273867

6 0.144124 7 -0,104477

8 0.140662 8 0.225747

10 0.31678e I0 0.577306
BIAS CORR 0.823304
VAR C1)EFF 0.006632 0.03b315
EFFICIFNCY 99.82 99.48

1 10 1 0.20097E 4 C.le3194

4 0.192362 5 -C.1316 2 3

6 0.144051 6 0.215410

9 0.142787 8 O*176546

10 0.319821 10 0.5731P9
BIAS CORR 0.828146
VAR COEFF 0.00668S 0.0083'_9
EFFICIFNCY 9B.98 99.31

i1 1'.) 1 0.203393 4 3 .12d43A
4 O.1904L7 6 0.152237

6 0.21942k J 'J.1721,3
10 0.3P675t 10 0.57u641

BIAS CORR 0.826893
VAR CC-FF O.036751 O. 3'.,7

LFFICIFNCY 98.06 99.9q

13 "i3 0.241945 4 0.197170

6 1.360735 8 O,2536.3

10 0.39732C 11 0.571494
BIAS CORR 0.836613
VAR CGEFF 0.006936 0.00842Q

EFFICIENCY 915.45 98.13

1? 10 4 6.466355 6 0.342112
10 0.513645 10 0.660971

BIAS CORR 0.904114
VAR COUFF 0.007716 0.U0%35
EFFICIENCY a5.8l 96.92

13 13 7 1.000000 1.0 0.929?61
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBOLt POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES ii 70 13)

SHAPE PARAMETER a 3.5L

L I LOCATION I SCALE

BIAS CORR 0.90020C
VAR COEFF 0.010158 0.t09520
EFFICIENCY 65.17 86.89

1? 9 0.168581 1 0.018616
2 0.060297 2 -0.004667
3 0.125221 3 v.143184
4 -0.036882 4 -0.152376
5 0.200689 5 (.313100
6 -0.048312 6 -0.151637
7 0.168747 7 0.2694A0
8 -0.026946 0 -0.091901
9 0,388604 9 .72,j564

HIAS CORR 0eIq872C
VAR COEFF u.006877 ).C0'i23A
EFFICIENCY 100.00 lOC.c0
LFF(M/N) 89.24 69.64

1? 9 1 ').168349 1 O.C71I?
2 0.062066 3 I. 139,42
? 0.1197 3 4 -0.151715
4 -0.027115 5 ,*.312354
5 0.199798 6 -C.150761
6 -0,039588 7 Q.26639
7 0.152243 8 -I!,093%
9 0.374524 9 0.7279!7

31IAS COR 0.790533
VAk CDFF 0.00687e o0oo4?1"

EFFICIENCY 99.99 ICC.O0c

13 9 1 0.16833? 3 .151,I95
2 0.062357 4 -,0.151946
3 0.10784 5 C.313784
5 0.173846 6 - .152370
6 -0.035825 7 0.27:510
7 0.150582 b -0.u931,9
9 0.S7C8R 0. ?0.721tP
9IAS CnRR 0.799012

VAR COFFF 0.006879 ?'17
FFFICIFNCY 99.97 q9.105
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G W/'.AT 1/ 6d- 1

I AfILI I I

CO FPL I kN1S Fr'. IST IMAT ION C

LJCAT ION AN) SCAI f PARAMETERS OF A
W it10LL PUPL)LATIJU,j iRtm L-t ER STATISTICS

SA4PLe Sc lt.1 1 11 1U 13)

1I'AP, PA R AI4 11 t a 3*!0

I . LOLA1 IJN 1 SCAI,E

1i. 9 .16,118o 3 -.136764
e . b 3,06,7 4 -0.119475

I 'J 05733 5 O. 7667 ,

7 ,j. 13 ') 'd V 7 1), 21 39H15
ly . $70OS1ts 9 (.61 1 ,4,1

fIIA CLRR O. 74764?
VAR (Of ! F 1) .u;c'ue. uO'9U '.i ,
Err Ic frcy Si.,'4 99,86

3 0.1414d4 4 -0. 107kO
%, , I', 7 t, .,212813!

7 .3'1341 7 % 1579'
4 0..17)$5W 9 O.674359'

RLAS (,()#IV 0 7'j 1 b

VA' l ( f.f l 'b
if IC1 N ( . 6 *910.f

I U.19UZC7 3 0040
U.146,70', 5 G.156834,

S! ..' 4 .7o.I /.

9 .,,S'ibtJ9 9 0.67 0') 3

(,. J? 1fiI? 7 9 ? l
1) 0.448093 9 0.67 4 ,1 3

IJIA." (M4)11 J.11)6681_

VAR (.,U F1 (j.(,t)7075 0.00103"

FF f I C I I ,Y r. / 9 .66

3 Q 111 1., ll 5 'j I R 3
9*1) 1 ', 1 4'J 4 .7 5 4 "

IPIA L. , 48
VAK CO(lf ( C' 17711 O. 4 10

L~al .C € , 84.:? L) . 1,'

1 ? I,'JOJUOV 9 0.98114

'JU



GA' TArMI'- 61

TABLE I I

CLJFFICItrNTS FOR ESTIMATION CF
LOCATION AN{ SCALE PARAMETERS OF A

V IBULL P(OPJLATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER x 3.5C

m L I LUCATIUN I F'ALE

P1IAS COPR n.900200

VAR COEfF 0.010158 'J.OU154
.FrICIFtCY o7.70 90.93

1 1 0.172325 1 C.012392
2 0.093836 2 D'.)56996
3 0.031647 3 -0.039688
'4 0.1.5715 4 0.201557
5 -0,007752 5 -O.J8742
6 0.13225P 6 0.199386
7 ).027835 7 ). U03B31 I
. 0.404136 6 0.774123

PIAS CORP 0,77018t
VAR CUEFF (,.007205 1 4 4

"FFICIEN(,Y 100.00 1,C.'G
.FF(M/N) 65.17 e 1.33

1 0.172365 1 0.012 36
2 0.093632 ? 0.05"I t 1
3 0.032144 3 -C.C401%
4 1.14t804 4 u. 20226 1

0.127651 5 -U.C9116
7 0.02972C 6 0.201239

0,4C2684 8 0. 77B 11
HIAS CH,4P 0.77009,
VAP CIFl F 0.007205 fl. l
FFICIVNCY IcO.00 1O0.C3

8 1 0.172181 2 O,06t.?qp
2 0.09504C 3 - e.4,209

3 .UZallt 4 tr,2n2377
4 0,145352 5 -",.Obojd9
6 .1 4146e 6 O .C ' 01

0 0.417763 b o.77t.024
3IA'S CORR .77013C

VAR CULf I 0.007207 .0104P5

(F ICIFNCY 9,j, q9 t(9, i8

1 0.172207 1 C 1,.'721
2 0.1060q; . I 7 '14
4 0.1615,37 , - 1. f 774
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COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIPULI POPJLA1ICN FROM L-CROER STATISTILS

(SAMPLE SIZES 11 10 13)

SHAPF PARAMETER = 3.5C

L I LOCAT ION I SCALE

6 0.141334 6 C.201140

8 .414124 8 ri.774454

PIAS CORR 0.77063S
VAR COEFF 0.097209 0.01()4')J

EFFICIEN[CY 99.95 99.94

8 d 1 0.17373C 2 --,051758
2 0.106023 4 0.139127

4 0.22624? 6 t,. 15971 3

8 1.4s44004 8 .7698 15

BIAS CURR 0.77058k
VAR CUEFF 0.00727C .010502

tFFICIENCY 99.LO 99*.3

B 1 3.22001C 4 C. L75t'.9
4 C.?8)787 6 0.1590 4

8 C.77248')

BIAS CORR 0.775342
VAR CCEFF 0.007339 0.010524

EFFICIENCY 9B.1'3 q9.61

S2 ...]9126 4 C.247756

C,630674 a ,  .058572

BIAS CflRR 0 .8IOU65

VAR CLIEFF C.U7435 0.01W6-3

FFFICIErNY 90.91 90.81

a' 8 7 1.OO000C 0 1.045753

DIAS CORR 0.90020C
VAR COEFF 0.01U158 (.211135

FFFICIENCY 7Q.')3 94.13

13 7 1 0.185471 1 0.021966

2 0.074072 2 0.C13494

3 0.IC6924 3 0.107816

4 0.033273 4 -U.01976'i

,.111364 C .14'42?36

b 0.0'4442 6 0.{,5[694

7 ).434554 7 (.b51151

BIAS LURR J.740317

VAR COEFF u.007603 0.012018

5U
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TABLE II

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEI[ULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.5C

m L I LOCATION I SCALE

EFFICIENCY 100.00 100.00
EFF(M/N) 80.72 53.24

1? 1 1.185585 1 0.021932
2 0.073778 0.0136B2
3 0.12147C 3 0.099161
5 0.130703 5 0.137777
6 0.050297 6 (1.054169
7 0.438168 7 ')849134

BIAS CORR 0.740341
VAR CUEFF 0,007605 0.012178
EFFICIENCY 99.97 99.9q

I 7 1 0.185941 1 0.026112
2 0.072301 3 0.107849
3 0.123177 5 0.138228
5 D.15430C 6 O.U52499
7 0.46428C 7 C.350114

BIAS CORR 0.74036S
VAR COEFF 0.007609 1.012079
EFFICIENCY 99.92 99.99

1 7 0o219227 1 0.)2r913
3 0.169691 3 (.10a648
5 0.153956 5 0.163041
7 0.467126 7 0.877606

BIAS CORR 0.742339
VAR COEF 0.007633 0.0120E3
LFFICIENCY 99,61 99.95

1 7 0.211110 3 0.124742
3 0.233782 5 -. 162915
7 0.55510e 7 o .78522

BIAS CORR 0.743130
VAR COEFF 0.007715 C.012093
EFFICIENLY 98.55 99.08

V 7 1 0.303744 3 0.191126
7 0.696256 7 J.9726'O

bIAS (,ORR 0.7580g9
VAR COEFF 0.00145 ?.:12144

'07
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 3.5C

I LOCATION I SCALE

EFFICIENCY 93.34 99.12

13 7 1 7 l.OccOOC 7 1.110864

BIAS CORR 0.9C020C
VAR COEFF 0.010158 0.012535

FFFICIENCY 74.85 96.39

1? 6 1 0.194562 1 C.019043
2 0,096723 2 0.054264
3 o.O63147 3 0.021332

4 0.095907 4 C.107298
5 3.070902 5 0.072166
6 0.473759 6 0.958364

BIAS CORR 0.707675
VAR COEFF 0.008102 L..)14187

EFFICIENCY ]0o.CO 100.00
EFF(M/N) 75.75 45.32

1? 6 1 ').194542 1 0.019018
2 0.09779e 2 0.065253

3 0.066302 4 0.123e93
4 0.129446 5 0.070916
6 0.511911 6 0,9596?r

BIAS CORR 0.707803

VAR COEFF o.00811C 2.314199

EFFICIENCY 99,90 99.98

13 6 1 0.19477t 2 0.079434
2 J.123941 4 0.123q99
4 0.16754S 5 0.070598

0.513734 6 C.960ib?
BIAS CORR 0.701524
VAR COEFF 0.008122 0.1141Q3

EFFICIENCY 99.75 99.9o

13 6 1 1 3.22/02 2 0.079946

3 0.206358 4 0.156249
6 j.565933 6 0.999154

BIAS COJRR w.710364
VAR COEFF 0.008201 (.0142'1
EFFICIENCY 98.79 99.90

5O8
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LUCATION AND SCALE PARAMETERS OF A

WEIULL POPULATION FROM L-ORDER STATISTICS
(SAMPLe SIZES 11 TO 13)

SHAPE PARAMETER - 3.5C

M I. I LOCATION I SCALE

S 6 1 1 0.298024 4 0.214C5
6 0.701976 6 1.001721

8IAS CORR 0.121281
VAR COEFF 0.008491 ..G14256
EFFICIENCY 95.42 99,51

V 1 6 1.00000C 1.184919
BIAS CORR 084394C
VAR COEFF J.010335 ).C1451)
EFFICIFNCY 78.39 97.77

5 5 1 0.212012 1 0.027264
2 0.094275 2 C.04294?

0.093466 3 0.078902
4 0.082299 4 0.081560
5 0.517949 5 1.0672')4

BIAS CORR 0.671827
VAR CtEFF 0.008751 0.017161
rFFICIENCY 100.00 1Oc. ,
EFF(M/N) 70.13 37.47

1? 5 1 0.212428 2 0.062905
2 0.094017 3 0.078848
3 0.129392 4 0.081745
5 0.564164 5 1.067506

PIAS CGRR J.672088
VAR COEFF 0.008765 O.C17lo9
FFFICIENCY 99.84 99.95

13 2 1 0.242975 1 0.04059t
3 0.190037 3 0.141277
5 0.566988 5 1.133658

nIAS CORR 0.674107

VAR COEFF 0.008805 C.017142
EFFICIENCY 99.39 9.87

11 1 0.296181 3 C.16 5
5 0.703819 5 1.1351'P

t'IAS CnRR 0.680919
VAR COEFF 0.009009 0.0172Cm

509
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TABLE II

CUEFFICIENTS FUR ESTIMATION CF
LOCATION ANO SCALE PARAMETERS CF A

hEISULL POPULATICN FRUM L-ORCER STATISTICS
(SAMPL( SIZES 11 TO 13)

SHAPE PARAMETER * 3.5C

K M L I LOCATION I SCALE

EFFICIENCY 97.13 99.74

Ii 5 1 5 I.CCCoc 5 1.273050
BIAS CORR 0.785515
VAR COEFF 0.010729 0.017388
EFFICIENCY 81.56 98.64'

13 4 1 u.232577 I 0.03158n
2 (.107312 2 0.061880
3 0.096344 3 r.0836C3
4 0.563767 4 1.241797

BIAS CO! R 0.630905
VAR CUEFF 0.009649 C.021701
EFFICIENCY 100.00 100.03
EFF(P/N) 63.60 29.63

13 4 J1 '.233113 2 0.085474
2 ).145411 3 0.083542
4 u.b21476 4 1.242381

BIAS CnRR 6J.o3L555
VAR CUEFF J.009675 0.21711
rFFICIENCY 99.74 99.95

i 1 0.297696 2 0.118230
4 q.702304 4 1.292138

BIAS CORR 0.636095

VAR COEFF 0.00q804 0.021711
EFFICIENCY 98.43 99.6b

1 4 1.00Coc 4 1.384174
PIAS CORR 0.722453
VAR COEFF 0.011406 0.02193
EFFICIENCY 64.60 99.30

1? 3 1 u.264836 1 0.042470
2 0.120291 2 0.076866
3 1.614873 3 1.440211

BIAS CORR 0.582313
VAR COEFF 0.010995 C.0294Q4

EFFICIENCY 10U.00 100.0'
FFFIM/N) 55.82 11.81



A W/ MAT IB- I

TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

wEIbULL POPULATICN FROM L-CRDER STAT:STICS
(SAMPLE SIZES ii TO 13)

SHAPE PARAMETER a 3.56

N M L I LOCATION I SCALE

1' 3 2 1 0.304311 2 0.11'612
3 0.695689 3 1.440994

BIAS CORR 0.584325
VAR COEFF 0.011060 C.029503
EFFICIFNCY 99.41 99.93

i 13 1.00U00C 3 1.536580
BIAS CORR 0.650796
VAR COFFF 0.012526 u.02,4575

FFICIL\ICY 87.77 99.69

11 1 0.31939C 1 C-.Z61961
2 0.69061C 2 1.730491

BIAS CORR 0.5208I
VAR CUEFF 0.013315 L.u45822
EFFICIENCY 100.00 10C.CO

EFF(MIN) 46.09 14.03

i? 2 i 2 1.0CCOOC 2 1.7781?7
RIAS CGRR 0.562389
VAR COEFF 0.01450. C.C4i863
c-FFICIENCY 91.79 99.91

I 1.O0000C 1 2.3126 d
BIAS CORR 0.432365
VAR COEFF 0,018721 O.1OLt4t
EFFICIFNCY 100.00 101J. i
7FF(M/N) 32.78 6.42
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TAL L E I I

CUEFFICILNIS OR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A
Wr IBULL POPULATION FROM L-CRDER STATISTICS

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMEU:R 2 4.OC

M L I LOJATION I SCALE

IA 11 11 1 ).124321 1 O.Cli596
2 0.069273 2 0.023399
3 0.068372 3 t.934566
4 0.070236 4 0.045778
5 0.071905 5 0.057829

').j7 1906 6 n.0705rt

7 0.083 87. 7 0 .53 14
(I C.O 6Rq 8 -. 102147

A 0.09 1921 9 (. 1236R9

10 0. OOC c .17393
II 0.19 092I1' .2312L'

HIAS C(IRR 0.'294P2

VAR COEFF j.0')579? 0.,;0I-p 8

EFF IC I Fr" "Y 0C0.C0 1CI. 1c
EFF (HIN) I CL.!"") I CIO. ".

I1 C1 I. i C.124392 2 0.03231 1
2 C.069947 3 C.23,L3

3 -. 067222 4 U.045817
4 , 1(5205 5 0.057710

, ' 18(;47 6 0.3706q:
7 1. 7q575 7 0084157

U: .0U9 87f b ¢. 102 2 )2

9 0,094406 9 C.123565
0 ). 110641 IC ".153847
I! O. 135o9C I .:23 12')9

BIAS CORR 0.929727
VAR COEFF 0.0o0902
,FFICIENCY 9Y.84

11 II 9 1 0.124)13 2 (.045704

2 0.068259 4 f..066297

3 u.10016C 5
0.149757 6 (. '724'4

7 j.i276q 7 -. 982 7

8 O.OvllP. 8 n.104361
9 0.104226 9 0.122634

10 0.10708S Ic 0.154259
11 0.136472 11 0.231384

BIAS CORR j.qI ) l OO
VAR CUEFF 0.005811 O.0058i'3
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TABLE I I

CUEFFICIENTS FOR ESTIMATION CF
LUCATION AND SCALE PARAMETERS Cc A

W.I0ULL !'OPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 4.00

N 1 LOCATION I SCALE

EFFICIENCY 99.68 99.92

1 11 3.124628 2 C.04574
2 0.096252 4 C.092567
4 0.145520 6 0.103227
6 ,l. 158505 7 0.079832
8 0.135536 S 0.108278
9 0.091232 9 j.119952

10 0.112398 11 ..155451
11 C.13593C 11 C.23l'21

BIAS CORR 0.930458
VAR COEFF 0.005823 0.005866
FFFICIENCY 99.48 99,93

11 1L 7 1 3.12497C 3 O.C81812
2 0.096293 5 :'.116681
4 0.146591 7 (.1250V6
6 0.15939S 8 CIC°5166
8 0.187646 9 0,129133
in -J.148883 10 C.152306
II J.136217 11 C. 32275

I2IAS CORR C'o929269
VAR COFF 0.035842 0.C0A77
EFFICIENCY 99.15 99.6's

11 1. 1 0.147314 3 0.oe20no
3 0.145801 5 C.118091

0.153111 7 .175343
7 0.17271E 9 0.172069
9 J.211261 l') 0.152201

11 0.169795 11 C.232986
BIAS CORR 0.928136
VAR COEFF 0.005887 0.0,5893
FFFICIENCY 98.39 97.41

ii II 1 0.149403 4 0.127979
3 0.178312 6 C.1447r2
6 0. 49043 9 :.216119
9 0.251055 IC 0.205000
I1. 0.172187 1i 0.233344

[IAS CORP 0.92826e
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TABLE II

COFFFICIENTS FOR ESTIMATION CF

LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS

ISAMPLt SIZLS 11 It 13)

SHAPE PARAMEIER a 4.0C

N M I LUCATION I SCALE

VAR COEFF C;.05957 0.00592q

EFFICIENCY 97.24 98.80

ii 11 1 0.170964 5 .22CO068
4 u.277141 8 0.253550

).349342 10 0.207315

11 0.2J2553 11 C.236538
BIAS CORR 0.92670?
VAR CUEFF 0.006101 O.C05q94

EFFICIENCY 94.95 97.73

I1 II 1 C.21560 5 C.275474

6 ).432')29 9 ('.356545
11) ;.392366 11 .2691*7C

BIAS CORR 3.915893
VAR CU FF .0'j)452 J."06O 131
EFFICI F;JCY . t8 95.5 5

L 11 3 C.442936 8 0.533996

9 0,57064 11 i.346435
BIAS CORR 0.928907

VAR COEFF C.0C716? 0.C06565

EFFICIENCY 80.67 89,113

11 11 1 7 1.600cC 9 0.9111,17

cIAS CORR 0.'69692
VAR CUEFF C.009266 0.C08394

EFFICIENCY 62,5l 69.34

11 17 1 1 .128397 1 0.012822

2 0.071700 2 0.026020

0 .06 9979 3 O.n6978

4 3,074010 4 0.053045

5 0.073874 5 0.059194

6 !.083008 6 0.382222
7 0.040067 7 0.0897 V)

8 0.09344/i 8 0.113905

9 0.0q9888 9 C.133a64
1) o.Zi1634 10 0.36714,i

BIAS CORR 3.904564
VAR COEFF 0.005984 0.006449
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LUCATION AND SCALE PARAMETERS OF A

WInULL POPULATION FROM L-OKDER STATISTICS
(SAMPLE SIZES i1 TO 13)

SHAPE PARAMETER a 4.0C

N 1 L LOCATION I SCALE

EFFICIEENCY 100,00 100.00
rFF (M/N) 96.81 90.83

I 10 1 0.128468 2 V.035808
2 0.072373 3 G.C36832

3 0.068829 4 0.05312
4 O.olG896 5 0.05'054
6 0.123132 6 (.082433
7 0.00056 7 (1.089619

0909862S e 0.114067
0.096366 9 j.133A41

0.223182 10 .367'3a
H-lAS LORR 0.94808

VAR COEFF 0.0OS991 0,006451
E FICIf NLY 99.85 99.')7

1 :) I 0.128521 2 0.05Col1
2 ii.07357C 4 0.074944

3 0.065867 5 0.05d077
4 0.111858 6 0.084325
6 (.163382 7 0.087194
S J.137686 8 0.116291
9 OOQ4886 9 -.'.132744

10 0.22423C 13 ( .36781J
DIAS COkk 0,904641
VAR Cu H- v.006003 O.'C64'5

FFICIFNCy 99.68 qy.ql

I1 K 1 0.128716 2 0.050122
2 0.099313 4 0.10L809
4 0.150231 6 0.1L5785
6 0.163853 7 0.084075
0 0.139576 d :'. 12 ,' 287
9 0.0q3l45 9 0.13C,01 4

I0 0.225167 10 0.369095
1I1AS CORk 0.905516
VAN CUMF F O,00L5 U.0064O
[l ICIVNCY 9.46 99.13

11 10 1 0.129074 / . 049'j54
2 0,099361 4 P.102964



C AWl IATH/6B-1

I A8 L I It

COEFFCII-NTS VOR ES TIMATION OP
LOCATION AND SCAtE PAAAME1ERS OF A

WLIRULL POPULATION F[HUM 1-DROER STATISTILS
(SAMPL' StlL I I W10 3

SH&Pr PnRAMElf-i 0 4eOC

NII L1ILA I I ON I SCALE

4 U. 1A 1335 6 0 51.
(.) I"',77 0. 161160

8 0.14740 1.12,d9
101 U.i6?'662 10 0,370414

BIAS C04k4 0.904149
VAR' Cuti 1I 0.O0f003 O,0Obu71

01 C10I Y.1 I~ It 141. t,3~

1 U. 9s 1J0 4~ C 1343 1

G ,00)1 0*16/A67

~IIA, (OUR 01ea06W

VA U t I c ,0" "0jC.0011i
LrI:CII Uy(, $4'q wi I4,'

1 i. 177?I U .ibl

VA ilIf 01U(''Wc , 4("'

IIM 71 I~ a .w~ 0,1I"161
V. ?C11 ,A414

10 10 061

VAII ctI I 0600b1i. Z. .06 1i4

II~ (it I I I,0U ~ ln

tj~~~~~ I A''.O 147
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANO SCALE PAkAMETERS OF A

,LIBULt POPULATION FROM L-ORDER STATISTICS
ISAMPL- SIZ[S 1i TO 13)

5dIAP1 PARAMETER A 4.0C

I LOCATION I SLALE

ErFmCwFNCY 64.57 76.6')

4 1 9 0.133845 1 0.014452
2 3,073715 2 j02724q
3 0.076428 3 1,.047318
4 0.06907C 4 0.044357

0.088015 5 3,08b48
6 0.07558S 6 UT072.4
7 0.094167 7 C. 11 L61-7

.4 ',.093151 0 ',11941D
0.2960?C 9 O.4889q3

tlIAS CI2%RR 0,7820;
VAR C(JFPP 0,006233 u. 011,l9
fIFFICIICY 100.00 10U.0O
Lf I CMl) 92.94

11 9 1 0.134185 .0'?

0,07290' 3 r,04727D
3 0,078685 4 104?
4 0.066409 to u.OPt351
s. 126061 6 O,.7?'Ig9

O t,1)346t 7 0.111471

U 0.009937 8 C,1,
0,29035 1 9

tilIA CORR4 0,07027P
VARl CUff 1 0.01)624?
[HIcIl'ACy 99.86

I 0.114414 2 0,03U114
2 0.072730 i 0.066837

'1 , 07'ab C 7.4

(J,16.20YC 6 0.0(704 '
7 0,13695C 7 (,114"47
I 90 .0 5111 u (,

9 0,101018 9 0.49 Q940
I]A LU' 1' 0,0717)t
VAI' (Oni 0,006M (G7197

It ICI9NY 99.7 44, it

I I4 1 -. / , F- : fu
0.0719i1 } r 3 : ''

A 11
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TABLE I

CUFFFICIENTS FUR ESTIMATION CF
LOCATION AND SCAL- PARAMETERS OF A

WEIPULL POPULATION FROM I-ORDER STATISTICS
(SAMPLL SIZE.S 11 T0 13)

SHAIPF PARAMETFR. 4.CC

L I LuCA I ION I SCALE

0.108580 5 O.144709
, .16339? 7 O.151334

7 O*1 1932 8 r,.113439
9 (,339356 9 0.493t5

MIAS CO(P U*,08I6C
VAR LUfFf 0,006264 (.CO7194
EFFICIENCY 94651 99.9 0

I 9 1 ,.5i7235 3 0.0992oC
3 J.15544? 5 P.14.729
5 0.163817 7 0.15?4C,-,7
7 O,1U3039 b 0.*Lt1316
9 0.340466 9 C.494176

n|AS CRR O.68037C
VAR CUf O, 0.06287
rFF IC,lI , 9'f, ,14

4 1 0 . 5'j637 3 U. 099f. 0

t) u.26445C 7 U.211q12
1) 3 ,34504 7 9 0.54j540

DIA'j LIRR UPJ7975i
VAR (, t I 0.O,0036', O.COl?,
(1 9 Ii 4,Y 97.11 911. 3o

006jdt7 O611?9'i5II I ),'3IZTI 9) t~
v ,, 4)30 yJS I .55J56)

DIAS L01'4 gUOe,OI7
VAW (Or 11 u.O06 36 0,007?89
LluC tr(-y 45,37 98. I.0

1 9 | 0,44?9)6 5 " 3 111t)
9 ( A7, L~i F9 0. 01 IJ0010

VAN CUtI 0.001|67 C',L07440
WF IL, It LY 0 TOW yo(, ')?

9 7 1 oru)O c 9 0,,) i l 1

IAIA' LUll' ) '11069 W
VAN LOCI21 ooo,0q?6 U0011 '14

q 143
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TABLE I I

COEFFICIENTS FOR ESTIMATIUN OF
LOCATION AND SCALE PARAMETERS OF A

Wti'",JLL POPULATION FROM L-ORDER STATISTICS
(SAMPL E SIZES 11 TO 13)

SHAPE PARAMETER a 4.0C

N L LOCATION I SCALE

:FFICIENCY 67.26 e5.61

i1 1 0.140233 1 0.015654
2 000143 2 0.035554
3 0.07055C 3 0.036119
4 0.091221 4 0.083734
5 0.069448 5 0.055636
6 0.09677 6 0.112393
7 0.08850; 7 0.107522
8 0.363121 8 0.6U5403

BIAS COkR 0,850157
VAR CUEFF 0,036548 0.005IV3
EFFICIEN4CY 100.00 100.0
OPFFM/N) 88.47 72.30

11 1 0,140292 2 u.047K06
2 0.080747 3 0.036065
3 0.069549 4 0.083822
4 C,124001 5 0.055441
6 u.134421 6 0.112656
7 0.094032 7 0.107321
8 0,366158 8 0,6U5776

nIAS C04R 0,850407
VAR COEF 0.006556 0.00lI15
rFFICIENCY 99,88 99007

II 1 0,140361 2 0.0614q5

2 0.0m2015 4 0.105158

3 0.06645C 5 0,054591
4 D.L27052 6 0,IL4449
C. 0.177079 7 0.104971
t 0.407041 a O.6u7376

f'iA6 ((UPk 0,850153
VAk CUEfF 0,006567 0.0010*
F ICI[N(,Y 99,70 99,92

I 1 0.140563 2 0.061 }I1
/ 0910799? 4 ,*130?91
4 0.165757 6 t,14JI69
S 0.171541 7 0,10iI'i
8 o.40014C 8 0



GW/MATH /68- I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WLIHULL POPULATION FROM L-CROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 4,OC

L I LOCATION I SCALE

biAS CORR 0.851011
VAR CUEFF 0.00657Q 0.008114
EFFICIENCY 99.52 99.86

L 8 4 1 0.167094 2 0.061354
3 0.1Q5020 4 O.13183e
6 0.227343 6 0.195339
B 0.410543 8 0.659437

BIAS CORR O.8c3265
VAR COEFF O.016642 0.008130
EFFICIF!CY 98.$I8 99.66

11 " 1 0.18899S 4 0.176671
4 0.306477 6 0.195733
1 0.504524 8 0.662?48

BIAS CORR 0.855640

VAR CUEFF t,.006754 0.00163
EFFICIE'CY 96.95 9.26

11 2 2 Q.359562 4 0,Zb7776
9 0.640438 a ).765 CI

BIAS CORR 0.896173
VAR C(JEFF 0.0073C2 0.008287
EFFICIENCY 89.67 97.77

II 1 7 1..0COucO0 C.97J731
IiIAS CORR 0.969692
VAR CUFF[ 0.019266 .00d9)6
f;F ICIENCY 70.66 90.90

11 7 7 1 0.14Y408 1 0,J19133
2 0.079959 2 0.031683
3 0.089864 3 0.0685'5
4 0.071207 4 0,049995

',oo"9126 5 0. 107993
S 0,0966 0099971

7 0.4?4870 7 ?,720575
hIAS CORR o.819909
VAk COErF 0.00694$ 0.0O9301
EFFICIENCY 100.00 100.0')

IErM/N) 03.40



A W/ -MAT H 1,: - 1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

hEIBULL POPULATION FROM L-CROER STATISTICS
(SAMPL2 SIZES 11 TO 13)

SHAPE PARAMETER * 4.GC

N M L I LOCATION I SCALE

11 7 1 0,149668 2 C.046291
2 0.079801 3 0.068519

3 0.120949 4 0.050080
5 0.138135 5 0.107827
6 0.083606 6 0.100285
7 0.427838 7 0.720716

HIAS CORK 0.020341
VAR CUEFF 0.006956 0.G09315

cFFICIENCY 99.85 99.96

I} 7 1 0.15C061 2 0.G46145
2 0.078965 3 0.090306

3 0.122164 5 0.135896
5 0.178612 6 0.098173
7 3.470199 7 0.722753

BIAS CORR 0.820257
VAR COEFF 0.006967 0.0931;
FFFICIF'jCY 99.70 9.91

II 71 0.174739 3 L.129173
3 0.173680 5 0.136729

5 j.179132 6 C.096547
7 0.47245C 7 0.724915

PIAS CORR 0.82242C
VAR CuEFF 0.006995 C.93 3
E-FICIENCY 99.29 99.7'

11 1 0.177301 3 1.129649

3 0.249045 5 0,l.e416
7 0.573654 7 "J.774081

UIAS CURR 0,823292
VAR COEFF 0.007107 C.009337

LFFICIENCY 97.73 99,61

11 7 2 0.338779 4 0.241799

7 0.661221 7 C.d3491
tIAS CORK 0.854517
VAR CUEFF 0.007539 ,.UO9441

'FFICIENCY 92.13

II 7 1 7 1,000OC 7 1.(0312'0

521



TABL. E I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATICIN FROM L-ORDER STATISTICS

(SA M PLE SIZES 11 TO 13)

SHAPE PARAMETER a 4.0C

[ I LOCATION I SCALE

BIAS LORR 0.969692

VAR COEFF 0.009266 C.009855
EFFICIENCY 74.96 94.38

11 6 1 0.15946C I 0.C20596
2 0.091558 2 0.047717
3 0.081046 3 0.051804
4 0.096409 4 C.'956?2
5 0.089127 5 0.096605
6 0.49240C 6 ).839159

BIAS CORR 0.786843
VAR COEFF 0.00746C 0.010917
LFFICIENCY 100.O0C 100.Cl
EFF(M/N) 77.65 53.66

I1 - I 0.159609 2 0.063438
? 0.092304 3 0.051751
3 0.079987 4 0.0957?6

4 0.13e352 5 0.096435

6 0.529748 6 .33965A
BIAS CORR 0.786925
VAR COEFF 0.017473 0.01090?
EFFICIENCY 99.82 99.96

| 6 1 0.159912 2 0.383539
2 0.123624 4 0.126235
4 0.195004 5 0.095369
6 0.531459 6 0.84110e

PIAS CORR 0.787751
VAR COEFF 0.007491 001093C
EFFICIENCY 99.59 99.89

11 1 .18987C 2 CGB3669
3 0.22222C 4 0.170347

6 0,58791C 6 0,891996

BIAS CORR 0.789797
VAR COEFF 0.007565 0.010945

tFFICIENCY 90.01 99.75

II 6 1 0.263501 4 0.231114
b 0.736499 6 0.816569

52?



TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

wcIMULL POPULATION FROM L-ORDER STATISTICS
(S- MPLE SIZES It IC 13)

SHAPE PARAMETFR s 4.OC

L I LOCATION I SCALE

IIAS CORR 0.802331
VAR COEFF 0.007902 0.OllOO
EFFICIENCY 94.41 99.19

11 6 1 6 1.000000 6 1.097312
BIAS CORR 0.911318
VAR COEFF 0.0G9386 0.01130?
EFFICIENCY 79.48 96.6t)

l 3 0.174836 1 0.026353
2 0.095025 2 0.048217
3 0.097535 3 0.080160
4 0.094499 4 0.094996
5 0.538104 5 0.9670?2

BIAS CORR 0.749972
VAR CUEFF 0.008145 C.013214
EFFICIENCY 100.00 1O.0C)
FF(M/N) 71.12 44.33

1i 1 0.175267 2 :.068366
2 0,094921 3 0.080113
3 0.138801 4 0.095126

0.591011 5 0.967436
BIAS CORR 0.750259
VAR COEFF 0.008163 -,.013222
FFFICIENCY 99.78 99.94

1 5 1 0.205104 2 0.099526
3 0.200882 4 0.142398
5 0.594013 5 0.968126

VIAS CORR 0.752459

VAR COEFF 0.008204 0.013239
EFFICIENCY 99.28 99.81

2 i 0.259213 3 (.1788q7
5 0.740787 5 1.022831

BIAS CORR 0.760252
VAq COEFF 0.00843C 0.013267
VFFICIENCY 96.61 99.t0

II £ 5 1.0C00C 5 1.17354?

523



W/ IA THI6P- I

TAbLE II

COFFFICIENTS FUk ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WLIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMEIPR z 4.0C

tA L I LOCATION I SCALE

BIAS CORR 0.o5212i
VAR CUEFF 0.009785 0.013476
EFFICIENCY 83.24 9F.05

41 4 0.194632 1 C.031646
2 0.107998 2 0.064644
3 0.104224 3 0.09167C
4 0.593145 4 1.112336

BIAS CORR 0.707743
VAR CCEFF '1.009106 0.0l 730
EFFICIENCY IO.cO 100.00
tFF(M/N) 63.61 35.01

II 4 1 O.1q5I77 2 ".088828
2 0.141914 3 C.01620
4 0.65590qO 4 1.113342

BIAS CORR 0.70o487
VAR COEFF O.09136 0.016742
EFFICIFNCY q9.68 99.93

11 1 0.259208 2 0.124493
4 0.740792 4 1.[6793q

BIAS LORR 3.713562
VAR COEFF 0.009272 0.016765
iFFICIE'NCY 98.21 q9.8)

S 4 1 4 1.00000c 4 1.2672Al
BIAS CORR 0.789091

VAR CUEFF 0.010524 0.016901
EFFICIENCY 86.53 9C.99

11 3 1 0.22563e 1 0.0423?3
2 0.123282 2 0.083372
3 0.651080 3 1.290C38

BIAS CORR 0.657324
VAR COEFF 0.010573 0.0227B0
EFFICIENCY 100.00 1OO.0O
EFFIM/N) 54.79 25.71

i 3 2 1 0.264783 2 0.115737
3 0.735217 3 1.291490

524



TABLE I I

CUEFFICIENTS FOR ESTIMATION "JF
LUCATION AND SCALE PARAMETERS CF A

W:IBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 4.OC

L I LOCATION I SCALE

HIAS COIRR 0.65957"
VAR COEFF 0.010642 0.02280L

EFFICIENCY 99.35 99.91

11 1 3 1.O0000C 3 1.393016

BIAS CORR 0.717867
VAR CUEFF 0.011791 0.022880
-FFICIENCY 89.6"i 99.57

i1 2 1 0,279356 1 0.061910

2 U.720644 2 1.539069

BIAS CORR 0.592843
VAR COEFF 0.01316S 0.035562

EFFICIENCY 100.00 loc.30

EFFIM/N) 43.99 16.47

11 2 1 2 1.0000C 2 1.588000)

BIAS COlRR 0.629723
VAR COEFF 0.01412C 0.0356C6

EFFICIENCY 93.27 99.88

11 1 I 1.00000C I 2.CO9218

BIAS CfORR 0.497706
VAR (CUEFF 0.01 ;96 0.078705

EFFICIENCY 1O0.riO 100.00

-FF(M/N) 2Q.71 7,44

1? 12 12 1 0.117717 1 C.010034

2 0.064181 2 0.020041

3 0.062659 3 0.029337

4 0.063645 4 0.039017

5 0.066577 5 0.048365

6 0.069364 6 0.05Q3Q9
7 0.074035 7 0.00172

8 0,078277 8 0.083820
9 0.084471 9 0.098580

10 0.091492 10 0.119218
11 0.101728 1l 0.145351

12 0.1258!5 12 0.7215996
BIAS CORR 0.929547
VAR COEFF 0.005307 0.005357

525



CAh/MATH/68-1

TABLt I I

CLJFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS CF A
iFInULL POPULATICN FROM L-ORDER STATISTICS

(SAMPLE S17CS 11 TO 13)

SHAPE PARAMEIFR a 4.0C

M L I LOCATION I SCALE

EFFICIFKICY 100.00 ICc.CO
FFF(M/N) 100.0O 100.'0

12 12 11 I 0.1l8177 2 C.027753
2 0.06216 3 0.0292?9
3 C.068301 4 0.03Y117
4 0.035319 5 C, O49)3
5 %.1i'4572 6 0.o 598?9
7 0.114377 7 (.v6171
8 0.065693 8 0.084251
9 O.U98491 9 i.0993J'
1, 0.06213q iC 1.1 18387
11 0.1I0528?2 11 0,1I453 " .
12 1J.125485 12 C.2 oll

jIHAS CORR 0.929637
VAR CUEF 0.005313 O. 0-,0 'fP
EFFICIE.NCY 99.89 99,41

1 1 12 1 1 J.I1739S 0, 03 H', 1
2 0. 067t u 1 4 %lo057921
3 0.052607 5. L;447',
4 0.1?262 0 -. (,44"H
6 C. 13903C 7 ). 061S l1
8 u.12870e 6 0.C90 9
9 0.06169Fk 9 C.043174

11) 0. 11)668e Lr Q u. 12J1 ,lI

II 0.0q6463 11 r.144591
12 0.12690e 12 (.21622/

BIAS CORR 0.929736

VAR COEFF 0.00531e 0.005'"60
UF--ICILNCY 99.80 91p. 94

12 12 1 0.118690 2 G.C3171
2 0.059912 4 0.07 i7'49
3 0093685 6 0.091007

0. 13682C 7 O.O.'t739
7 0.147648 m C.IOIH47
9 0.135565 9 OOetil

10 u.074156 10 0. 1?760,
11 0*100271 11 1 41 1
12 0.125254 12 C.21Ir,'

5/



I~A~ AT 14 /68 ~'E 1

TABLE I I

CuEFFICIENTS FOR ESTIMATIGN OF
LOCATION AND SCALE PARAMETEPS OF A

W, IBULL POPU.ATION FROM L-OPDER STATISTICS
(SAMPL( SIZES 11 TC 13)

SHAVE PAkAMETER 2 4.C

K L I IA.CAT ION I SCALI

SIAS LORR O.929176
VAR COFFf- 0.005322 C,*C05")6!

FFHICIFNCY 99.72 141), )'

C' I? C 1 1).117454 k, .038333
? C.087711 4 0.08C035

0.1'4706 6 0.117912
. 140407 e Q.131441

, C.162591 9 (.077533

1Q O. 13438t 10 ,). 131962
11 U.095W0 11 ,. 14 "7"9

12 0,127361 12 ).21704?
PHIA 1.(44 O.'.}O0l8

VAR Cuil 0.00)32 C.0C5367

Ll I tCIf 'JLY 99. 58 q . 32

lI 1, I 0,13729? 3 0O 6969'

3 0.137401 5 C.I00 6
3. 13 y?91 7 0. 141,0'
7 0. 14976" IV 14969)
1 1^178*hC (.1u348

II ).1271l Ii 0.1-1155

($)A., Look 0.953 )7U
vAm LOt!I 1 ,O05O.'q*U O *3
rH .IIC v QJ ]1q2, 3

12 I/ 30 ,114737 4 O, 1099140
4 0 M1 551 C. t0, 119443

6 0,10)141 If .171751
8 1,1649Y3 3 U ,. 167145

10 0. 1 O ). 1140,14 9
1.0 0115701 I

liltI,"' LDPK 0,8;) I6b

VAP COff 0 0,005406 CCO 3fl
JI IL I 'ILY 91.16 44.41

1,-' 1/ I C ?117??l
0,246695 7 (,1417,1

0,?1213 i u.?117lI11
0,1Q' ol II 0*19J46'D

9/7
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TABLE ItI

Col FF KC tNIS FOR [ STIMAI I(JN 01
iOC0"10IO ArdL SCALE PARAMEI1&S OF A

Wt II'ULL POPUI ATIONI FkOm L-ORUCR STATISTICS
I SAI1r'I IIJ S I 1 O 0 1))
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YABLL I I

GOEFFI.IENIS fIR (SIIMAIION OF
LOCAl InN AND SCALI PARAMETERS OF A

W IRULL POPULAIION FROM L-ORDEH STATISTIC5
ISAMI'L' $111 S I ) 13)

SHAfIf PARAMLItCR a 4.CC

I Li)(.A I I I off ILAI t
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TABLE 11

COFEFFICIENTS FDA ES71MATION CF
LOCATIO14 ANU SCALE PARAMETERS OF A

WR~ULL POPULATION FROM L-OAUER 'TATISTICS
ISAMPLC SIlVS 11 TO 13)

SHAPE 9'ARAME)FUR m *O

I LOCATION I %A

5 0615TY6,1 7 0,J148793
7 00167 1?~( 9J.o70434

o.3n117 LW.JbIdi09?

VAR COI) I9 I .O0W9)? V. )Ai 71 71

9 1 O0i$401I
0, O.I644P 1
0.1163fi ~ 7 6.1b)471

14 0.S61 1 V(tfl4s1

VAU (UtIp 000060014 lus'oolif
LftIL ItI, 9.4.0 Y4 t

U q ,. I 4 c ) ,1 19

i') A', ?U In 0, SI.4 6, 'lL'i

VAh Out,' UQVI IL i u?11

08 ,t4.O"I/ 1 (1, )ult , %I

II I, JOO V .f o

vAte uItf-I OOQRAIg u'La"(JI!
ni" ii1 %1N III

0 ,0 I 1&I 1 I
08 0/ 1 1), as.3 4. l,~g id

1 ,u*0 u.iqj 5

u I..4.7 Uf 0o ,c
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TABLE I I

CUEFFICIEINTS FOR LSTIMA7IV". OF
LOCAT ION AND SCALL PARAMETLRS Of '.

WLIDULL POPULATION FN.OM 1-ORDER STATISTICS
(SAP'PLL SIZS 11 TO 13o

St4AHf VARAMEI1FR 0 4,Cr

N I'I LIJUAI 10141 SCM F

VAk LUUM O.0067 3 01008087
[LItMINLY 100.00 100.00

8~J.?B66.?4

1' 7 1 0.Itqq4c 1 0901)447
2 0.04,3775

U04, M4 0.1) 3J4
4 V#I)U9' 5 -0.007006
6 1. 41 1/41 6 1) 1 4~'j 'V#
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G(/Ar I."ih/ . - I

TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION ANU SCALE PARAMETLKS OF A

W[IULL POPULATION FROM L-ORDER STATISTICS
(SAMPL.. STIES LI TO 13)

SHAPI. PARAMETER A 4,0C

I LOCATION I SCALE

FFFrI(I[lr.Y Ql.89 qg,qO

1 0,181269 4 C.170694
4 .2e8627 6 0.174079
1 U ,530084 u .7?0351

If1 A jVil if Oo836230
VAR Cof I I O.UC636C C.OulIt 1 6

Ki I t 1 r LY 97. 75 9't 11 1

S I )( 373"I 4 -, 24)16!l

rij^v, L010 l r,d6512C

VAIo LJLII Ie.i,0/t1 !
I| I It. I P LY 91,,, Im.

1,' I I . ,)OOU0C I. * b X' i'',
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GAW/ MAT 4/6b- I

TABLEI I I

CIJEFFICIENTS FOR ESTIMAIION OF
LOCATION AND SCALE PARAMET1LRS OF A

WF IP(ULL POP'JLAT !0N F PL)M L'-URUEI4 STAT 1ST ICS
I Iw SIZES 11 10 13)

10 LI LOLAI I ON I SCALL

1? 7 G. 1149I' 1 ./I6
1 00070729 3 01,61

3 (. i' ) t7 t 0. 13 t9eh

T 0.l 4 ' Mt O.7r;

VAR WU I 1 0.0f
I f I L IIP4C 19, all)I 9"

U. 7 '.OY I U.I709h

7 G ''-P,7 17 ON74

VANS ( U!, I (j.Uc'644(to

7 ON7

I' I A. (11.1' i,1u10 4 1631

Lit It ltNLY 4111'. 41 L

7 (1 *. 1, fip 7,4 *f (. 4 1 7

VAI CO 7
LfI. 11 It,,,,

VA'S 1 Iol'l

LI.UIOVIIC i0D-11.

*1~ I .u I #;,I A 1~



TABLE I I

.UtFfILIENS FUR EIIMATIUN G
iAJCAIIUN AND SCALE PARA"ETIk$ OF A

-i'ILL POPULATION FROM L-DRDER S1ATlI TICS
(S MI'L[ S ILL $ 1 IO 13)

.IIAI IA AAMrIL - 4.OC

P. I LUL+A 11UN I S.A L

0,50(i|8] 0, 091161,

(t I(IL,Y 100.00 100.00
I!1 f Id/ A4,61 44s.0(#

tI" I O,15601 ;.lIqJI2
0.'.11?ic 2 vf,,063770
U 6, I 14 C

q1 v,5 4 7 1 / (0, 49406b

I, I ̂ ', L (4 1'0, 76'. o6

III It W'ILY 99.07
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GAIn/MATH/68-1

TABLE II

COEFFICIENTS FOK ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIRULL POPULATION FROM L-ORDER STATISTICS
iSAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 4.00

K m L I LOCATION SCALE

12 5 1 0 .l7?7l7 1 0.025178
2 0o090591 2 0.042720
3 0.094994 3 0,078227
4 0.07769 4 0.084926
5 0.553929 5 1.014826

BIAS CORR 0.7336C
VAR CUEFF 0.007775 U.013212
EFFICIENCY 100.00 10000
EFFIM/N) 68.26 43.55

12 5 4 1 r.173108 2 C.062039
2 0.090343 3 U.078172
3 0.133032 4 0.005102
5 0.603517 5 I.J15163

BIAS CORR 0.733456
VAR COFFF C,0077eq 0.31321v
EFFICIENCY 99.8? 99.95

12 5 1 .201201 2 0.161759
3 0.192290 3 0.114936
5 0.606430 5 1.061241

BIAS CORR J.735511
VAR C(JEFF 0.00724 0,01323?
EFFICIENCY 99.37 99.85

12 5 2 1 0.251932 3 0.1670"9
5 0.748060 5 1,0650L7

BIAS CORR 0.742844
VAR COEFF 0.008nl6 0.013253
EFFICIENCY 96.98 99.69

12 5 1 5 1.000000 5 1.206261
BIAS CURR 0.029008
VAR CUEFF 0.009224 ve)L3422
EFFICIENCY 84.28 98,13

12 4 4 1 0.192119 1 C1.02945n
2 0,104625 2 0.060473
3 0.099269 3 0.084498
4 0.603968 4 1.155855

BIAS CORR 0.692070
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GAWMATH/68-1

TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WFIAULL POPULATION FROM L-ORDER STATISTICS
ISAMPLL SIZES 11 TO 13)

SHAPE PARAMETER f 4.00

p L I LOCATION I SCALE

VAR COEFF 0.008701 0,016729
EFFICIENCY 100.00 100.00
EFF(M/N) 6L.00 32.02

12 4 1 0.192504 2 0.063420
2 0.143290 3 0.084436
4 0.664125 4 1.156476

HIAS CORR 0.692785
VAR COEFF 0.008726 O.C16738
EFFICIENCY 99,71 qgq4

12 4 1 0.253614 2 O.116C22
4 0.746356 4 1.207317

tjIAS CORR 0.697579

VAR COEFF 0.008844 0.0167 6
EFFICIENCY 98.38 99.04

!2 1 4 1.00000C 4 1.300166
BIAS CONR 0.769133
VAR CUEFF 0.009978 0.C16867
tFFICIEtNCY 87.20 99.18

12 3 1 0,223040 1 0.039635
2 0,119274 2 0.077656
3 0,65766t 3 1.131234

BIAS CORR 0.642926
VAR COEFF 0.010!10 0.2Z27?9
FFICIrNCY 100.0 lo0.O0
EFF(M/N) 5Z.49 23,52

12 ,1 0.260611 2 0.100085
3 0.739389 3 1.332052

BIAS CORR 0.645064
VAR COFFF 0.010172 0.022796

FFICIENCY 99.40 99.93

12 3 1 3 1.000000 3 1,426985
"IAS COkR 0.700778
VAR COEFF 0.011227 0.022861
EFFICIENCY 90006 99.64
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GhAW/ ATH/66-1

TABLE Il

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 1 TO 13)

SHAPE PARAMETER a 4.OC

m L I LOCATION I SCALE

12 2 2 1 0.276425 I 0.05791i
2 0.723575 z 1.57884A

BIAS CORR 0.579987
VAR COEFF 0.012601 0.C3s561

LFFICIENCY 100.00 100.00
CFFIM/N) 42.12 15.06

12 2 1 2 1.O0000C 2 1.624664
HIAS CORR O.c15512
VAR COEFF 0.013486 0.035595
EFFICIENCY 93.44 99.q1

12 1 1 1 1.00000C I 2.L,3415
BIAS CORR 0.486996
VAR COEFF 0.018666 0.0747 5
EFFIC1NCY 100.00 100.0
[FFIM/N) 20.0 6.81

1, 13 13 1 0.111998 1 0.C08711
2 0.060156 2 O.l17472
3 0.057183 3 0.024974
4 0.059729 4 0.034197
5 0.058824 5 0.04C642
6 0.064188 6 0,05108?
7 u.065117 7 U90589'4
A 0.071042 a 0,07062?
q 0.072671 9 0.080625

10 0.080909 10 0.096345
11 0.085242 Ii o.112491
12 0.095564 12 0.138077
13 0.117377 1) 0.202737

I1IAS CORR 0.92q9581
VAR COEFF 0.004096 0.004935
EFFICIENCY 100.00 100.00
FFF(M/N) lO0.CO 100.00

11 1W 1 I 06148898 1 0.018097
2 -0.251953 2 -0. 0511'3
3 0.255238 3 (1.242516
5 1.569778 4 -C.365920
6 -2.336344 5 0.520600
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TABLE I1

f OFFICIENTS FOR ESTIMATION OF
LO.TInN AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 4,0C d

A L I LOCATION I SCALE

7 1.950569 6 -0.397366
8 -1.735762 7 0.509239
9 2e119035 8 -0.501031

10 -19815373 9 0.487919
11 1.225056 11 0.225778

-12 -0.296261 12 00032901
13 0,.167139 13 0, 213922

BIAS CORR 0.914635
VAR COEFF 0,004694 0,004866
EFFICIENCY 104431 101.42

1' 13 11 1 0.128412 1 0.019020
2 -0,083526 2 -0.057666
3 0.162149 3 0,263374
5 0.764746 4 -0.403919
6 -1.028948 5 0.566738
7 0.925932 6 -0.441345

-09764297 7 0,554744
9 1,023153 8 -0.558241
10 -O.Tqg00 9 0.523452
II 0.556154 11 0. 241924
13 0.115227 13 0.22193U

B!.AS CORR 0.925815
VAR COEFF 0.004779 L'8
EFFICIENCY 102.45 10.36

11 13 1) 1 0.108652 2 0.074696
3 0.110339 3 -0.172293
5 0.626875 4 0.440126
6 -0.604194 5 -0.516072
7 0.747291 6 0.382638
8 -0.590777 0 0,414772
9 0.827002 9 -0.52)490

10 -0.61a582 10 0,492934
11 0.472301 12 0.159455
13 0.121094 13 0.109964

BIAS CORR 0,924309
VAR COEFF 0,004798 O.004A71
EFFICIENC v  102.06 Lf l, 32

13 13 9 1 0.134967 3 0,209625
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GAW/MATH/68-1

IABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS

(SAMPLE SIZES 11 0 13)

SHAPE PARAMETER a 4.00

K M L I LOCArION I SCALE

5 0.721945 4 -0.362875
6 -0.833652 5 0.518500

7 0.767525 6 -0.394912
a -J.613177 7 0.503803
9 0.863323 8 -0.490592

10 -0.653917 9 0.481374
11 0.491264 11 0.248196
13 0.121723 13 0.224237

BIAS COrk 0.930943
VAR COEFF 0.004856 0j.004881
EFFICIENCY 100.83 101.12

1 13 1 0.110388 4 C,236699
2 O.O78136 5 -0.29188
4 0.127351 6 0.263942
6 0.131503 8 0.267722
U 0.139221 9 -0.256662

10 0.172061 10 0.348439
12 0.125262 12 0.169896
13 0.115197 13 0.1956'15

BIAS CORR 0.92917C
VAR COEFF 0.004893 0.004910
EFFICIENCY 100.06 100.5 

1? 13 7 1 0.128568 3 0.056117
3 0.119255 5 0.098549

5 0.135968 7 0.114051
7 0.129993 9 0.171707
9 3.160420 11 0.163697

11 0.182825 12 0.125019
13 0.147971 13 0.204540

BIAS CORR 0.928209
VAR COEFF C.004919 0.004934
EFFICIENCY p9*.d1 100.02

13 13 6 1 0.129812 4 0.096017
3 3.117632 6 0.110337
5 0.199760 8 0.136924
9 0.227319 10 0.206233

11 0.181023 12 0.179866
13 0.144454 13 0.201338
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS CF A

WEIBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER 6 4.00

K M L I LOCATION I SCALE

BIAS CORR 0.928405
VAR COEFF 0.004959 0.004949
EFFICIENCY 98.75 99.72

11 2, 5 1 0.15894q 4 0.144865
5 0.279583 8 0.197441
9 0.231338 10 0.202072

11 0.184136 12 0.182022
13 0.145993 13 0.202867

BIAS CCRR 0.935832
VAR COEFF 0.005026 0.004979
EFFICIENCY 97.43 99.11

13 13 1 1 0.163121 6 0.255164
5 0.288911 10 0.274290
9 0.356143 12 0.181664

13 0.19182s 13 0.204606
BIAS CORR 0.924561
VAR COEFF 0.005166 0.005033
EFFICIFNCY 94.77 98.06

1? 13 2 0.273449 7 0.327732
8 0.417868 11 0.329321

12 0.308683 13 0.250690
BIAS CORR 0.937423
VAR COEFF 0.005494 0.00516Z
EFFICIENCY 89.12 95.60

13 13 5 0.511384 9 C.951684
11 0.488616 13 0.335399

BIAS CORR 0.964095
VAR COEFF 0.006045 0.005604
EFFICIENCY 81.01 88.C7

Ii 13 1 8 1.000000 11 0,887607
BIAS CORR 0.961021
VAR COEFF 0.007899 0.007101
EFFICIENCY 61.99 69.50

1? 12 12 1 0.115406 1 0.010159
2 0.05851 2 0.01360q
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETFRS OF A

WEISULL PnPULATION FROM L-ORDEi STATIST! S

(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETFR a 4*00

L I LOCATION I SCALE

3 0.068326 3 0.04*+587
4 0.0432344 0,004064
5 0.081614 5 0.083096
6 0.048235 6 0.023139
7 0.081254 7 0.090129
8 0.054565 a 0.043031
9 0.098244 9 0.130474

10 0.061077 10 0.064315
II 0.0993i3 11 0.143575
12 0.189600 12 C.316476

BIAS CORR 0.908464
VAR COEFF 0.00502e 0.005350
EFFICIENCY 100.00 lO0.CO
EFFIM/N) 97.38 92.24

1? 12 1i 1 0.140253 1 0.004413
2 -0.143748 2 0.053715
3 0.199723 3 -0.084433
5 1.067198 4 0.246758
6 -1.511647 5 -0.229625
7 1.307423 6 0,342317
8 -1.120733 7 -0.242993
9 1.431272 8 0.274779

10 -1.173123 10 0,293220
11 0,841857 11 -0.064868
12 -0.038475 12 0,371760

BIAS CORR 0.892979
VAR COEFF 0.004933 0.005298
EFFICIENCY 101.92 10G.98

13 12 IC, I 0.137085 1 -0.000086
2 -0,119756 2 0.089789

0,186225 3 -0.222449
5 0.951715 4 0.551404
6 -1.324567 5 -0.665655
7 1.160630 6 0.47251)7
8 -0.981848 8 0.511275
9 1.274266 9 -0.692884

10 -1.027752 10 t'.594188
11 0.744001 12 0.326007

BIAS CORR 0.896164
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TABLE I I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 To 13)

SHAPE PARAMETER A 4.00

N L I LOCATION I SCALE

VAR COEFF 0.004935 0.005227
EFFICIENCY 101.88 102.37

JiA 12 1 0.125936 2 0.OAT719
4 0.531892 3 -0.222436
5 -0.731948 4 0.551376
6 0.544133 5 -0.665617
8 0.499106 6 0.472486
9 -0.711235 8 0.511251

10 0.704741 9 -0.692839
11 -0.244985 10 C.594164
12 0.282360 " 0.3260n9

BIAS CORR 0.91104?
VAR COEFF 0.004956 0.005227
EFFICIENCY 101.46 102.37

13 12 1 0.137272 3 -0.114790
4 0.337701 4 0.468437
5 -0.332751 5 -0.549926
6 0.313331 6 0.411023
8 0.316708 8 0.436267
9 -0.341735 9 -n.553340

1,) 0.363031 ic 0.521377
12 0.206443 12 0.334730

BIAS CORR 0.913716
VAR COEFF 0.005001 0.005264
EFFICIENCY 100.55 101.64

1' 12 7 1 0.113220 4 0.283740
2 0.079961 5 -0.375743
4 0.13006 6 0.319489
6 0.13615C 8 0.320899
8 0.143295 9 -0.339069

VU 0.175968 I 0.407244
12 0.221341 12 0.346206

Bi.AS COkR 0.908541
VAR COEFF 0.00502C 0.0052ql
EFFICIENCY 100.17 101.12

1' 12 1 0.146223 4 0.155362
4 0.172377 5 -0.111224
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TABLE II

COEFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE PARAMETERS OF A

(WFIRULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SILES 11 TO 13)

SHAPE PARAMETER 4 9.00

N m L I LOCATION I SCALE

6 0.135508 6 U.176143

8 0.145533 8 0.15'993

10 O.17.001 0.229823

12 0.22Z33C 12 0.359800

BIAS CORR 0.912879
VAR COEFF 0.005054 0.00533B

EFFICIENCY 99.48 100.23

12 12 U 0.147116 4 0.102577

4 0.233622 6 C.121579

8 0.220373 8 0.149062

10 0.172962 10 0.220692

12 0,225927 12 0.365863

BIAS CORR 09913457
VAR COEFF 0.O05OC 0.005356

eFFICIENCY '.59 963.59

1? 12 4 1 o.150041 4 0.156449

4 0.236889 B A.215898

8 0.323435 Ic 0.216223

12 0.289635 12 0.369798

BIAS CORR 0.908593
VAR COEFF 0.005193 0.005393

EFFICIENCY 96.83 99.22

12 12 3 2 0.273449 6 0.276096

8 0.417868 10 0.295091

12 0.308683 12 0.37L049

BIAS CORR 0937423
VAR COEFF 0.005494 0.005454

EFFICIENCY 91.52 98.11

1 12 2 5 0.511384 8 0.449917

11 0.488616 12 0.472258

OlAf CORR 0.964095 0.00i723
VAR COEFF 0*006045

EFFICIENCY 83.19 93.4

1' 12 1 8 t.o000C it 0.881607

BIAS CORR 0.91021
VAR COEFF 0.007699 0.007101
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TABLE Ii

COEFFICiENTS FOR ESTIMATION GF
LOC.ATION AND SCALE PARAMETERS OF A

WEIPULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 131

SHAPE PARAMETER a 4.00

L I LOCATION I SCALE

EFFICIFNCY 63.66 75.35

1' 11 11 1 0.117327 0.CG7325
2 0.07680 2 0.043053
3 0.018936 3 -0.042763
4 0.140746 4 0.174411
5 -0.027621 5 -3.107630
6 0.143404 6 n190901
7 0.001656 7 -0.047041
8 0.164133 8 n.237847
9 -0.03550E 9 -0.099680
1' 0.184797 10 C.285875
11 0.21532C 11 0.356728

SIAS CORR 0.885088
VAR COEFF 0.005206 0.005877
EFFICIENCY 100.00 100.00
EFF(M/N) 94.05 83.98

V 11 V 1 0.137085 1 C.038277
2 -0.119756 2 -0.194171
3 0.186225 3 0.164893
5 0.951715 5 1.08q316
6 -1.324567 6 -1.598883
7 1.160630 7 1.366074
8 -0.981848 8 -1.162230
9 19274266 9 1.498168

13 -1.027752 1( -1.197202
11 0.744001 11 0.988635

BIAS CORR 0.896164
VAR COEFF 0.004935 0.005468
EFFICIENCY 105.49 107.47

13 11 1 0.108761 1 -0.081184
3 0.112062 3 1.675498
5 0.763537 4 -4.203447
6 -1.17116 5 6.015272
7 09910 2 o -3.?62454
8 -0.743687 a -3.109617
9 1.005431 9 6.307093
if -0.780312 10 -4.702036
11 0.635085 11 2.318025
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TA1ALL I I

CUEFFMCItNIS FOR ESTIMATION OF

LO41O AND SCALE PARAMETERS OF A

hWbULL POPULATION FRUM L-ORDEA STATISTICS
ISAMPLIE StZLj 11 10 13)

SHAPE PAKAMEIER s 4.OC

K M L I LOCATION I SCALE

BIAS CWOIR O.aqi7'.4 .005456
VAR COFFF O,VC4974
EFFICIC14F 006

P II I 3 L.306137
S 0.86082ZC 4 -3.34q54Y

6 -1.04616C 5 4,519351
7 0,937603 6 -. 529

1 -0,767246 8 -2470
9 ,u'43263 9 50?9

to -0651?01) 1 -3.720155

OItAS COlRR 0.0983oq
9AM 0murr 0101,50344005?

I'~~~$1 50 b148

6 -. le110367 V -. O9'

7 0.187216 9 .ObZ147

4 Q.176777 10 -C.61384~7

It 0.,0270 110IL5S
VIA$ LU~k 00103V
VAR LUtf C),O0'.1t..

P 11 1 31P~1~ S 0.3C)847

0,14491C 7 0,376110(

7 0106740 C9 On.3OV1'3

II .?9IQCIt v.474)4 7

VAR COW,* Q.01%177 C.071

3 .1d2855 U~~jb
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TABLE II

COEFFICIENTS FOR ESTIMATIUN OF
LOCATION AND SCALE PARAMEIERS OF A

WEInULL POPULATION FROM L-ORDER STATISYICS
(SAMPLE SIZES 11 TO 13)

SFAPE PARAMETER a 4.OC

L I LOCATION I SCALE

11 0.290080 11 0.472418
BIAS CORR 0.886854
VAR COEFF 0.05222 0.005799
EFFICIENCY 99.70 101.33

1 11 1 0.167005 5 0.170056
5 0,296492 7 0.140277
9 0.241967 9 0.197545

11 0.2q4536 II C.474639
BIAS CORR 0.896156

VAR COEFF 0.005295 0.005831
EFFICIENCY 98.33 100.78

11 - I 0.17543C 5 '1.237049
5 0.380363 9 0.269859

11 0.444207 11 0.475095
BIAS COQR 0.891834
VAR CU FF 0.005511 0.C05877
EFFICIENCY 94.48 99,99

11 5 0.511384 7 0.3e5989
11 0,488616 11 C.575328

BIAS CORR 0.964095
VAk 'UEFF 0.0C6045 0,006044
EFFICIENCY 86.13 97.24

I3 11 1 1.00000C 11 O.8e7607
BIAS CORR 0,961021
VAR COEFF 0.00789q 0.007101
EFFICIENCY 65.91 82.76

1' iC 10 1 0.131896 1 0.023322
2 0.01994C 2 -0.060187

0.215812 3 0.302415
4 -0.210944 4 -0.445117
5 0,391686 5 U.631678
6 -0.216501 6 -0.441307
7 0.351797 7 0.573942
8 -0.284592 8 -0.549015
9 0.519491 9 u.884740
10 0.081416 10 0.122841
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TABLE 11

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 4.CC

K M L I LOCATION I SCALE

BIAS CORR 0.854224
VAR COEFF 0.005482 0.06696
EFFICIENCY 100.00 100.00
EFF(M/N) 89.32 73.71

1 10 9 1 0.108048 1 -0.005083
2 0.14568C 2 0.141045
3 -0.225882 3 -0.391074
4 0.65623C 4 0.917567
5 -0.750328 5 -1.158561
6 0.54665C 6 0.760796
8 0.563385 8 0.7895C3
9 -0.802232 9 -1.195548

10 0.758448 10 1.155599
BIAS CORR 0.879782
VAR COEFF 0.005191 0.005967
EFFICIENCY 105.61 112.22

13 10 9 1 0.113455 2 0.136961
2 0.070205 3 -0.390363
4 0.372011 4 0.916112
5 -0.1.5'364 5 -1.156501
6 0.392553 6 0.75q686
8 U.367332 8 0.788192
9 -..439201 9 -1.1961?2

10 0,580008 10 1.154404
BIAS CORR 0.871863
VAR COEFF J.Un5257 0.005967
EFFICIENCY 104.29 112.21

1? 10 7 1 0.14173C 3 -0.230644
4 0.419858 4 0.802799
5 -0.477349 5 -0.997704
6 0.403614 6 0.676415

8 0.382951 8 0.683562
9 -0,467109 9 -1.000973

10 0.596305 10 1.064908

BIAS CORR 0.875698
VAR COEFF 0.005283 0.006056

EFFICIENCY 103.76 110.56
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATICN FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 4.OC

v L I LOCATION I SCALE

1? 10 1 0.120525 4 0.442252

2 'J.083409 5 -0.667129
4 0.140801 6 0.504843
6 0.152301 b 0.461094

8 0.145712 9 -0.586955
10 0.357252 10 0.866147

BIAS CORR 0.865575

VAR COEFF 0.005355 0.C06168

EFFICIENCY 102.36 108.55

i lJ 1 0.154991 4 C.224545

4 0.184997 5 -0.226778
6 0.151706 6 C.262337
8 0.148o5e 8 C.1752ZO

10 0.36024; 10 0.582055
BIAS CORR 0.86990C
VAR COEFF 0.(0539? 0.C06314
EFFICIFNCY 101.65 106.05

Vi iC 1 0.157243 4 C.123086

4 0.181321 b Q.157946

6 0.229773 8 n.164232

10 0.431662 IC 0.575773
BIAS CORR 0.86q276
VAR COEFF 0.005446 0.C063P1
EFFICIENCY 100.67 104.94

1( ) 0.1q0366 4 0.193650
6 0.366595 8 0.251553

10 0.443039 1C 0.574927
BIAS CORR 0.878799
VAR COEFF 0.005587 0.006443

EFFICIENCY 98.13 103.92

1? I. 4 0.445944 6 0.339379
10 0.554056 10 0.6640?5

BIAS CCRR 1.925609
VAR COEFF (.006056 0.006510
EFFICIENCY 90.52 102.85

13 1)8 1.O00COC IC 0.938313
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TABLE II

C0EFFICIENTS FOR ESTIMATION OF

LOCATION AND SCALE pARAMETERS 
OF A

WEIFULL POPULATION FROM 
L-ORDER STATISTICS

(SAMPLE SIZES L TO 13)

SHAPE PARAMETER v 4.0C

L I LUCATIUN 
SCALE

BIAS CORR 0.961021

VAR COEFF O.007899 
0.007103

EFFICIENCY 59.40 91-619

13 9 1 0,136895 1 0.03155W

2 -0.020637 2 -0.120513

3 0,34436C 3 0.494504

4 -0.44r736 4 -0.798620

5 0.b13829 5 1.C52992

6 -J.47468
9  6 -0.827037

7 0.606299 7 0.953933

8 -0.609734 8 -1.034q12

9 0.791413 9 1.269410

BIAS CORR 0.855983

VAR COEFF 0.015457 0.00663B

EFFICIENCY 100.00 
to.CO

EFF(MIN) 89.73 
74.34

13 9 1 0.131156 2 -0.094924

3 1.324345 3 0.489920

4 -0.432819 4 -0.790305

5 0.65626q 5 1.04326f

6 -3.457802 6 -0.8174,3

7 0,557672 1 0.94350e

8 -0.585071 8 -1.021IC3

9 0.71625C q l.kl.6,)

BIAS CORR 0.85491

VAR COEFF 0.005458 
0.006648

EFFICIENCY 99.97 
99.85

13 9 7 1 0.142095 3 0.37826c

3 0.207372 4 -0.715512

4 -0o.70836 5 0.955611

5 0.272289 4 -0.73242b

7 0,213956 7 0.849748

9 -0.183671 8 -0.895477

9 3.518796 9 1.208085

BIAS CORR 0.845217

VAR COEFF 0.00557i 
0 q.06

EFFICIENCY 97.88
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TABLE II

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WZIBULL POPULATION FROM L-OROER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 4.OC

M L I LOCATION I SCALE

1? 9 1 0.144383 3 0.169287
3 0.136966 4 -0.217632
5 0.221544 5 0.396345
6 -0.116831 6 -0.253232
7 0.L86765 7 0.255278
9 09127173 9 0.704121

6IAS CORR 0.843783
VAR COEFF 0.005594 0.006975
EFFICIENCY 97.55 95.17

11 0.145439 3 0.151003
3 0.135343 4 -0.180646
5 0.167391 5 :.260365
7 0.135423 7 0.144819
9 0.416404 9 C.681666

BIAS CORR 0.842314
VAR COEFF 0.0056C9 0.007044
EFFICIENCY 97.29 94.24

i3 9 1 0.146781 5 0.322016
3 0.133676 6 -0.20131s2
5 0.233941 7 0.232148
9 0,485601 9 v.693292

BIAS CORR 0.84221C
VAR COEFF 0.005652 O.C07085
EFFICIENCY 96.55 93.69

1- 9 1 0.180208 5 .227228
5 0.325330 7 0.144062
9 0.494462 9 0.67697P

BIAS COkR 0.849404
VAR COFFF C.005738 0.007130
EFFICIENJCY 95.09 93.10

ii 9 i 3 0.384901 5 C.296087
9 0.615099 9 0.751719

bIAS CORR 0.886178
VAR COEFF 0.006201 O.CO7179
EFFICIENCY 88.00 W2.47

1" 1 8 1.000000 9 0.988421
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TABLE II

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 4.OC

K M L I LOCATION I SCALE

BIAS CORR 0.961021
VAR COEFF 0.007899 0.007794
EFFICIENCY 69.08 85.17

13 9 8 1 0.13147S 1 0.007519
2 0.098999 2 0.074502
3 -0.0141l1 3 -0.105458
4 0.215887 4 0.30705?
5 -0,085386 5 -0.208191
6 0.202244 6 0.301022
7 -0,045974 7 -G.123791
a 0.496863 8 0.846039

BIAS CORR 0.815733
VAR COEFF 0.035911 0.007976
EFFICIENCY 100.00 100.00
EFF(M/N) 82.83 61.87

1 a a T 1 0.13158? 2 0.080355
2 0.093657 3 -0,105716
4 0.205799 4 0.3074R4
5 -0.082064 5 -0.2Ca760
6 0.197831 6 0.301752
7 -0.038761 7 -0.124783
8 0.491955 3 (.848716

BIAS CORR 0.815399
VAR COEFF 0.005912 0.007977
EFFICIENCY 99.99 99.99

S 8 c 1 0.132012 2 0.072630
2 0.09395C 3 -0.080432
4 0.198375 4 n.268192
5 -0.070903 5 -0.170152
6 0.175234 6 09228R86
8 0.471333 8 C.781305

BIAS CORR 0.815276

VAR COEFF 0.005913 0.007990

EFFICIENCY 99.97 99.83

1? 6 1 0.132452 2 0.042027
2 0.093837 4 0.218956
4 0.166317 5 -0.164058
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TABLE II

CnEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 4 GC

I LOCATION I SCALE

6 0.142487 6 0,228109
8 0.464907 8 0.776602

BIAS CORR 0.814291
VAR COEFIF 0,00592C 0.008005
EFFICIENCY 99.86 99.64

1 0.171381 4 0.250432
4 0.216331 5 -0.164372
6 0.141724 6 0.227337
3 0.470564 e 0.779306

BIAS CORR 0.818676
VAR COEFF 0.005968 0.008019
EFFICIENCY 99.06 99.47

a 1 0.172365 4 C.176471
4 0.28055q 6 0.151722
8 0.547076 8 0.766578

BIAS CORR 0.818871
VAR COEFF 0.006018 0.008054
EFFICIENCY 96.23 99.03

1.2 2 0.321455 4 0.2441P3
9 0.678545 8 0,849613

HIAS CORR 0.845861
VAR CUEFF 0.006443 O.OdIl2
EFFICIENCY 91.75 98.33

13 8 1 8 1.O0000C 6 1.040560
BIAS CORR 0.961021
VAR COEFF 0.007899 0.009553
EFFICIENCY 74.84 93.26

1 7 1 0.147008 1 0.020747
2 0.060044 2 0.001643
3 0.121824 3 .131439

0.004431 4 -0.063117
5 0.138296 5 .183965
6 Co03752C 6 0.018293
7 0.490876 7 0.857817

BIAS CORR 0784809
VAR COEFF 0.006318 0.009265
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TABLE I

COEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
ISAMPLE SIZES Ii TO 13)

SHAPE PARAMETER a 4.OC

N L I LOCATION I SCALE

EFFICIENCY 100.00 10000
EFF(M/N) 77.50 53.27

1- 7 0,14.7022
2 0.059972 3 0.132538
3 0.123774 4 -0.063183
5 0.140971 5 0.164088

0,036657 6 U.018039
7 0.491603 7 0.858004

BIAS CORR 0.784862
VAR COEFF 0.006318 0.009265
EFFICIENCY 100.00 100.00

1 7 5 1 0.14731C 1 0,021119
2 0.058476 3 0.133898
3 0.125494 4 -0.065549
5 0.157864 5 0.193618
7 0.510857 7 0.867575

BIAS CORR 0,7849tt
VAR COEFF 0.006320 0.009265
EFFICIENCY 99.q8 100.00

13 7 4 1 0.165236 3 C.147739
3 0.16378C 4 -0.065737
5 0.157229 5 0.193524
7 0.513756 7 0.868473

BIAS CORR 0.786601
VAR COEFF C.0C6334 0.009271
EFFICIENCY 99.76 99.93

1' 7 3 1 0.166615 3 0.119894
3 0.228078 5 0.159847

7 0.605307 7 0.865101
BIAS CORR 0.787619

VAR COEFF 0.006404 0.009278
EFFiCIENCY 98.66 99.85

S 7 2 1 0.250070 3 0.183836
7 0,749930 7 0.958B48

BIAS CORR 0.802916
VAR COEFF 0.006759 0.009351
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TABLE 1i

CUEFFICIENTS FOR ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIFULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER A 4.0C

v L I LOCATION I SCALE

EFFICIENCY 93.47 99.08

7 1 7 1.000000 7 1.097119
IAS CORR 0*911479

VAR COEFF 0.008002 0.009632
EFFICIENCY 78.96 96.19

1? 6 6 1 0.153864 1 0.015632
2 0.093006 2 0.055909
3 0.057009 3 0.012911
4 0.105641 4 0.118204

0.066857 5 0.05q660
6 0.523623 6 C.943766

BIAS CORR 0.753072
VAR COEFF 0.006811 0.010908
EFFICIENCY 100.00 100.00
FFF(M/N 71.89 45.24

13 1 3.153732 1 0.015616

2 0.094361 2 0.060864
3 0.054498 4 0.126017
t 0.137352 5 0.058785
6 0.560057 6 0.944588

BIAS CORR 0.753243
VAR CUEFF 0.006817 0.010908

EFFICIENCY 99.91 1o0.CO

1? 6 4 1 0.153837 2 0.072R59

2 0.115367 4 0.126151
4 0.168819 5 0.058321
6 0.561976 6 C.945167

BIAS CORR 0.753894

VA VOEFF 0.006824 0.010911

EF IENCY 99.81 99.q7

1? 6 1 0.202153 2 0.072968
4 0.230518 4 0.152492
6 0.56732S 6 0.976872

BIAS CORR 0.758395
VAR COEFF 0.006897 0.01C916

EFF!CIENCY 98.76 gg.S3
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TABLE II

COEFFICIENTS FOR ESTIMATION CF
LUCATION ANO SCALE PARAMETERS OF A

NLIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER a 4.00

N m L I LOCATION I SCALE

1' 6 1 0.246081 4 0.207080
6 1.753919 6 0.980309

BIAS CORR 0.7668'1
VAR COEFF 0.007126 0.010957
EFFICIENCY 95.58 99*55

13 6 i 6 1.000uO~ 6 1.160983
bIAS COR 0.86133S
VAR COEFF 0.006278 0.011157

EFFICIENCY 82.28 97.77

13 5 - 1 0.171086 1 O.C24442
2 0.086239 2 0.036760
3 0.093983 3 0.078717
4 0.081334 4 0.074842
5 0.567357 5 1.058308

BIAS CORR 0.718083
VAR COEFF 0.007451 O.013210
EFFICIENCY 100.00 100.00
EFFIM/N) 65.72 37.36

13 5 4 1 u.171456 1 C.035505
2 0.085828 3 0.102841
3 0.12907C 4 0.074287
5 0.613645 5 14059248

BIAS CORR 0.718381
VAR COFFF 0.007462 0.013215
EFFICIENCY 99.85 99.96

13 5 3 1 0.198039 1 0.035486
3 0.185444 3 0.134486
5 0.616517 5 1.101460

BIAS CORR 0.720306
VAR COEFF 0.007492 0.013225

EFFICENCY 99.45 99.89

1? 5 2 1 0.246046 3 0.157653

5 0.753954 5 1.102767

BIAS CORR 0.727248
VAR COOFF 0.007660 0.013241

560



TABLE I I

COEFFICIENTS FOR ESTIMATION CF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULATION FROM L-ORDER STATISTICS
(SAMPLE SIZES 11 TO 13)

SHAPE PARAMETER - 4OC

L I LOCATION I SCALE

EFFI-IENCY 97.27 99.76

1i 5 1 5 1.000000 5 1.236398
BIAS CORR 0,80880t
VAR COI.FF 0.008754 C.013363
EFFICIENCY 85.11 98.71

1.1 4 4 1 0.189977 1 0.027492
2 0.101904 2 0.057768
3 0.095072 3 '.078188
4 0.613047 4 1.195543

BIAS CORR 0.677994
VAR COEFF 0.008345 0.016727
EFFICIENCY 100.00 100.00
EFF(M/N) 58.67 29.50

13 4 1 -1.190:78 2 0.078934
2 0.1,38688 3 0.07113
4 0,670934 A 1.196096

BIAS CORR 0.678683
VAR COEFF 0.008367 0.016735
FFFICIENCY 99.74 99.95

13 2 1 0.248991 2 0.108903
4 0.751009 4 1.243317

BIAS CORR 0.683241
VAR COEFF 0.008472 0.016750
EFFICIENCY 98.50 99.87

13 1 4 1.00000C 4 1.330668
BIAS CORR 0.751502
VAR COEFF 0.009512 0.016843,
FFFIC!ENC0 87.73 99.32 "

1 3 1 0.220856 1 0.037326
2 0,115906 2 0.0727553 0.663238 3 1.368701

IlAS CnRR 0.629980
VAR COEFF 0.009704 0.022778
EFFICIENCY 100.00 100.00
! FF(M/N) 50.46 21.67
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TAflLE I I

COEPPICIENTS FUIk ESTIMATION OF
LOCATION AND SCALE PARAMETERS OF A

WEIBULL POPULAT1'nN FROM $-ORDERt STATISTICS
(SAMPLE SIZE 11 TO 13)

SHAPE PARAMETERl m *

N p I I LDCAIION I SCALE

13 3 i1 0.257126 2 0.1U1507

BIA C0R O74874 3 lo369'.11

VAR COEFP 0000975t 0*02'792
EFFICIENLY 99.44 99.94

13 3 1 owcoooc 3 1,455660
BIAS CORK Oo689561
VAR CUMI 0.010716 O.C22547
ErPICIENLY 90.37 99.70

11 2 2 002.711954 1 0#054,469
2 0.726044 2 1.615857

BIAS CORR 005r68414
VAR COEIF 01017101 ot.0'il~
EPPIClENLY 200.00 100.00
CFIM/N) 4.46t 00.88

1) 2 1 2 1:000000 2 1.650,092

VAR (k Epp 0,01W9? 0,035592

EF'lLfl14CY 03.56 99091

I. 1,000OOc 1 2.094907
MMlA LKR 0.E,773*fl
VAR LUtPr u0I' q-~iQ
EFI'IcItNcY 100.00 100.00

INN)/H 7,1.0 627
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