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CHftPTER 1 

INTRODUCTION 

I. Background 

If tht ti»•-to-failur* of a system is an exponentially distri¬ 

buted random variable whose mean-t i me-betw*en-fai 1ure CMTBF] is equal 

to 1'X i then the number of failures, r, observed in a fixed time interval 

consisting of T hours is a Poisson distributed random variable whose mean 

value is equal to A T. This reliability theorem is mathematically proven 

in references 4 and 7 of the attached bibliography and is fundamental to 

the vast majority of discussions relating to confidence assessments and 

risk evaluations pertaining to reliability testing. With the advent of 

reliability growth concepts, see reference 2 of the attached bibliography, 

the exponential assumption gave way to the assumption that the time-to 

-failure is distributed as a two parameter Ueibull of the form, 

0 -1 - M* 
f <t > ->•16 t • , <1> 

where A. is the scale parameter and p is the shape parameter. It is 

pertinent to point out that when the shape parameter equals one, equation 1 

reduces to the Exponential and the Poisson distribution is again appropri¬ 

ate for r. The distribution of r when the shape parameter takes on any 

value greater than zero is the subject of this report. 

II. Problem Definition 

When a system is deployed, experiences use and failures occur, 

post failure remedial actions affect the total number of failures observed 

in the time period, and hence impact follow-on parameter estimates. 

Mr. J. Endrenyi s discussion of ideal repair, see reference 4 of the 

attached bibliography, presents the concept of replacing failed units 
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with 'like new' units, hence the value of t, in the density function, 

upon resumption of operation is zero. The total accrued time then becomes 

a sum of the time increments defined to be zero to time of failure or time 

truncation. The concepts of reliability grouth, however advocate a dynamic 

failure rate, hopefully decreasing with time. If this be the case, then t 

does not revert to zero upon operation resumption, after failure. R 

decreasing failure rate will cause the shape parameter of the two para¬ 

meter Meibull to be less than one but great er than zero. Conversely, an 

increasing failure rate will be characterized by a shape parameter greater 

than one. The post failure remedial actions, including redesign, in 

conjunction with the inherent failure modes of the system contribute to 

the failure density function observed during operation. 

If repair actions or fixes are incorporated into the system during the 

time period in such a way that it can be assumed that the failure rate is 

not constant, but instead it is a time dependent function, and if the 

failure rate is parametric, then all operaing data accrued in the time 

period may be pooled together to estimate the scale and shape parameters 

of equation 1 <see reference 2 of the attached bibliography>. If the above 

conditions are met, as well as the further conditions enumerated by 

Mr. J. T. Duane in his 1962 published report, then one can assume that 

equation 1 provides an adequate model for t i me-to-fai 1ure of the system 

in the time period. The estimates of the scale and shape parameters will, 

of course, be themselves random variables. Hence, a defined time will 

have Consumer and Producer risks associated with it, <i.e., the statist¬ 

ical variation in the shape and scale parameters will introduce risks). 

Hypothesis testing can be imposed by determining critical regions 

for the Weibull parameters, or hypothesis testing can be imposed by the 

specification of the number of failures observed versus time, see 
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rtftrenct 7 of the *tt*ch*d bibliogr*phy. Th« null hypoth**is C4n b* 

• 4*i1y <j«fin«d by *p«c i f i c4t. i on of th« sc*l« *nd sh*p« p*r *rf.«t.«r*, but to 

contruct th« tejt cnit*ri* in terms of the number of f&ilures observed, 

the distribution of r is required. The remainder of this report is devoted 

deriving the required distribution, constructing life test criteria, 

evaluating risks, and assessing specific life test performance. 

III. Problem Approach 

Chapter i: provides a detailed derivation of the probability distri¬ 

bution for the number of failures observed in T time units for all values 

assumable for the shape and scale parameters. Chapter 3 contains simulation 

examples intended to illustrate the 'goodness-of-fit' of the derived 

probability function. Chapter 4 discusses employing the derived distri¬ 

bution in confidence interval construction for the number of failures 

observed in a defined time period and discusses a provisioning methodology 

for implementation with systems or equipment meeting the defined condit¬ 

ions. Chapter 3 is devoted to the conclusions and extensions pertaining to 

the distribution. Appendices are provided which contain supporting 

mat er i al. 



CHftPTEP 2 

F' P 0 F h 1:1L I TV DISTRIBUTION FUNCTION DEPlVftTIQN 

I • Condi t i on Skm; ç t f i c j on 

Th€ following derivation i* based on the assumptions that a system 

’* pl*ced on life test and operated until T hours of operation have 

accrued. Upon failure, the system is repaired and operation is resumed. 

The density function for 11ms-to-fai 1ure throughout the test phase is as 

specified by equation 1. 

JI• Probability of No Failure During Testing 

The probability of no failure during the test phase is simply the 

reliability function for the two parameter Wei bull and is defined as 

p[r»0] 
V 

dt 2 > 

which can be easily shown to simplify to, 

ptr*0] 
- V 

Ô 

¿ > 

III* Probability of One Failure During Testing 

If the test interval can be divided into two portions as shown in 

F igure 2.1, 

Figure 2.1 - Failure at X Hours of Testing Only 

then the time of failure, X, can vary from zero to T. The probability 

of failure at X is given by 

i«®-1 -x X jS >: e. 



Th» probib i 1 -.y of .uroW.n, fro. X to T. ... ,.„ ,, 

contMt.or,.,, a,„na,ng 0„ ,hf of x_ [n 9<n<rit> t 

profbiHty of surviving ,r. r,„4,„,ng p,r,oa C4„ b, „ h« 

ftT/X> - X.^ 
t dt/ /3-1 -X 

ß 
dt. <5> 

Simpl i f i c it i on of th. condi t i or,i) probibilitu 

results in 
st it « nient shown is « quit i on 

- \T 6 , â 
♦ X 

t. f <T-yX> ■ 

With »quit ions 4 and 6 defined, the 

'nterwil can be expressed as 

( 6 ) 

probability of one failure m t he 

P<r«l> a 
t \0x 

/9-1 -Xx* - iS xß 
He JdX. ( 7 > 

P.nfor.ing ,h. ina,t4„a in„gr4>ian r.su,,, 

p ; r , .- Xi" 

C ÿ > 

1V * Probabilité of T i.i n ], _wres Di.irino Test m,y 

By dividing the test interval i« t * u 
ervai m.,© three portions such that. 

0 < X < Y < T, 

Figure 2.1 il lus frates the sit 
•; w • 

ustión where two fa-lures occur, one at v 

*nd *"* *’ V< ^ ... ... , h< prob4b,l„v of 

fgur. i.i - f.ilvr, 4, X .00 V Hour, of T.,.in ng 



ftilurt *t i* condi t i ori*l on tht M4lut t4i. €n on by X. Th* conditional 

probability of »'»ilur* *t Y c *n b jhown t o be 

f<Y/X> » 
ß-> 

dt <10) 

which reduces to 

an 

Similarly, the condition*! prob*bility of surviving the remaining time 

period is 

fíTVY and X> « e 

The construction of the probability of two failures in the test interval 

is now possible. The appropriate expression, obtained by multiplying 

equations 4, 11 and 12, is 

Upon performing the indicated integration and evaluating the results over 

the limits shown, the probability of two failures can be written as 

(14.) 

V. Probability of Three Failures During Testing 

If the first failure occurs at X, the second at Y and the third at Z, 

»hen appropriate probability statements can be shown to be given as 



f <x> 
ß 

6 I 

f < Y''X> 

f<2^Y; 

And 

f<T/2> 

< 13 ) 

< 16) 

Employing th**« four probAbility *t4t»m«nt*, th* prob*bility cf thr** 

fkilurti in th« teat interu*! cm be writt.*n as 

p<r«3. 
3 /8-1 ¢-1 |S-1 ->T^ ^ ß > * Y 2 t dxdydz . 

0 0 0 

a?) 

Upon »uAluAtion of tquAtion i7, th* probAbility of t ir*« fAilures in th* 

ttst period becomes 

Ä 3 - \Tß 
p<r»3> • < \ T > * ' ( 3 ! >. < 18) 

Upon reviewing equAtions 3, S, 14, And 18, the Poisson form will be 

seen. Hence, the generil expression for r fAi lures in a test period com¬ 

prised of T hours CAn be formulAted as 

pi r > / r ! > . < 19) 

It is pertinent to point out thAt when the shAoe pArAmeter equals one, 

equAtion 19 is th* Poisson distribut** *a1 function. This is a necessAry 

c o n d111on. 
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VII. Tht Mtan Nunib^r of rAilur*8 Durinij 

Th« 4M«r*g« or «xp*cT*d numb«r of f4i1ur«t in T hour* of t«sting 

is obtaintd by summing th* discrtt* density function tim«s the random 

M 4r i 4b 1 « OMtr its entire r4ng«. M4t h«m4t i c 4II y *t4ted, the mean is 

ELr] = 

J 
a 6 r -^ji 

r < AT ) « /■ < r ! ) f <20; 

r *0 

which C4n be shown to simplify to 

ß 
ECrJ * \t . <21) 

It is interesting to point out th4t equ4tion 21 is also the results 

obtained by integrating the Weibull failure rate, 

h<t > \ß 
fi-i 

<22> 

over the limits zero to T. 
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application ASSESSMENT 

I• Simulation Specific at i on* 

To pr*f1 immari ly «ualuatt the accurracy of th* discrtt» prob¬ 

ability distribution function, sptcifitd by «quation 19, a s«ries of 

simulations wtr* performed. Th« parameter sp*cifications «mploy«d with the 

simulations ar« itemized in Tabl« 3.1. Additionally, «ach simulation used 

a ten-thousand hour time period, and t*n-thousand of these time periods 

wer« si mul at«d for «ach scenario. It will b« noted that a shape parameter 

of one was also included. This is equivalent to simulating from an 

Exponential distribution. The result of such action is known, namely a 

Poisson distributed random variable results. 

Scenario 
Number 

Shape 
Paramet er 

Seal e 
Paramet er 

Expected 
Fai 1ures 

w V. « r i ar i u 

Scenario 
Number 

opççitic a 

Shape 
Parameter 

11 ons 
Seal e 

Paramet er 
Expected 
F41lure* 

1 . ie 4 10.04 16 1.25 
-5 

5x10 5.00 

2 .20 2 12.62 17 1.30 
-5 

8x10 12.68 

3 .25 0.5 5.00 18 1.40 
r -5 

5x10 19.91 

4 . 3d 1.0 15.85 19 1.50 
-6 

6x10 6.00 

5 . 40 0.5 19.91 20 1.60 
-5 

1x10 25.12 

6 .50 0. 1 10.00 21 1.70 
-6 

2x10 12.62 

? .68 0.05 12.55 22 1.80 
-7 

3x10 4.75 

8 . 70 0.03 18.93 23 1.90 
1 

5x10 19.91 

9 . 75 0.02 20.00 24 2.00 
_ T» 

1 

lx 10 1 0.00 

id . 80 0.01 15.85 25 2.50 
-10 

9x10 14.2* 

11 . 90 0.005 19.91 26 3.08 
-12 

12x10 12.00 

12 .95 0.003 18.83 27 4.00 
-16 

9x10 ^ . 00 

13 1.00 0.001 10.00 28 5.00 
-19 

2x10 20.00 

14 1 . 10 0.001 25. 11 29 7.50 
-30 

5x10 5.00 

15 1.20 
-5 

5x10 3. 15 30 10.00 
-46 

4x10 4.00 



Btfor» beginning the discussion of the simulation results, a develop¬ 

ment of the time-to-fai1ure simulation equation will be made. Also, 

verification that the simulation equation reduces to the Exponential 

simulation equation will be provided. 

11• Monte Carlo Failure Time Simulator 

fit the outset of operation the system's age was set equal to zero. 

The probability of surviving to time S, given the system's age at the 

time of the evaluation, AGE, is then givvn by 

PCsurviving to S/RGE] ■ e . ¢23) 

Setting the probability of survival equal to a uniform random number 

enables the direct calculation of S. This calculation is performed as 

% 0 ß 
- \<S - RGE ) 

Random Number 

< 1/Random Number) 

Log ( 1/Random Number) 

<1/ ^ ) 
S ■ < RGE + LOG¢1/Random Number)/ >. ) 

Once the time of failure, S, is obtained, the age of the system is in¬ 

cremented to S. If S exceeds ten thousand hours, the simulation for the 

time period ends, and the number of failures is stored. If S is less than 

ten thousand hours the number of failures is incremented by one and the 

process for generating S is repeated. The above described procedure was 

repeated for all of the enumerated simulation scenarios. Attached at 

Appendix 1 is a copy of the Hewlett-Packard Enhanced BASIC computer pro¬ 

gram used to perform the simulations. The program was executed on a 

Hewlett-Packard S845B desk top computer. 

10 
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Upon lotting the *h*p« p4r*n>*ttr, p , «qu«1 to on«, tquAtion 24 

ti mpH f i «s to 

S ■ fiCL ♦ Log< l/R*ndoni Number)/X » (25) 

which is one version of the common equAtions used to simulAtc the Age of 

A system At the ith feilure, when the system's time-to-fAi 1ure is Exponent- 

iAÍIy distributed. In short, equAtion 24 reduces to An exponentíaI 

simulAtor when the shApe pArsmeter equals to one. This is as it should 

be. 

111. SimulAtion Results 

Appendix 2 contsins the SimulAtion output obtAined by running the 

progrAm found in Appendix 1 for the scenArios shown in TAble 3.1. EACh 

scenArio's SimulAtion output is summsrized with a frequency tAble And a 

figure. A description of «Ach is provided below. 

Mithin Appendix 2, «sch scenArio's frequency tAble contAins the number 

of fAilures observed in the ten thoussnd simuletions Along with the number 

or frequency of times the number was observed. The third column of the 

tAble contAins the expected number, frequency, of fAilures in the ten 

thousAnd observAtions. The entries in this column were CAlculeted by 

evAluAting equAtion 19 with the AppropriAte values for the shape and scale 

parameters and T. The results were then multiplied by ten thousand. The 

fourth column of each table is simply the absolute value of the difference 

between the second and third columns' entries. The fifth column contains 

the Chi-Square summing elements which are computed by squaring the fourth 

column's entries and dividing the results by their respective third 

column entries. It will be noted that all expected frequencies are 

greater than or equal to five. This heuritic decision is common practice 

when using the Chi-Square 'goodness-of-fit ' test. 

11 
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fit th# bottom of t4ch t*b1t, tht sum of tho Chi-Squ*r# oltmonts is found, 

Along with th* *ppropri4t» degrees of freedom. The Accompsnying figure 

provides 4 visu4l comperison of the expected reletive frequencies, vie 

equAtion 19, And the simulAted relAtiue frequencies. Briefly stAted, the 

histogrAm form represents the expected relAtiue frequencies And the 

points Are the simulAted relAtiue frequencies. It is pertinent to point 

out thAt the referenced simulAtions Are not to be considered as Absolute 

proof of the ACurrAcy of equAtion 19, moreover they Are offered simply as 

evidence of the equAtion's AppropriAteness. 

TAbIe 3.2 contAins a summary of the simulAtion results obtAined thus 

fAr, And the Chi-SquAre 'goodness-of-fit' results, fl level of significAnce 

of one percent was chosen for ApplicAtion with the Chi-SquAre test due to 

the numerous tests to be performed. Although this choice mey initielly 

Appeer low, if the null hypothesis is true in All thirty scenArios, then 

the probAbility of one or more rejections , in thirty Appl1cAtions, is 

twenty-six percent. In deAling with multiple ApplicAtions of the test, 

A trAde-off between the level of significAnce And the probAbility thAt 

All of the ApplicAtions will pass the test, given thAt the null hypothesis 

is true for All Ap11icAtions, must be msde. 

IV. S_i_mu_l_4t_^on Conclusions 

To re-iterAte, the simulAtions provided herein Are not offered as 

conclusive proof of the AppropriAteness of equAtion 19. They are presented 

as preliminary tests. The results are favorable but are limited in scope 

<i.e., the expected values are aM less than 23). Simulations of this 

nature are characterized by scope limitations and constraints, but in this 

case they do contributed to the overall confidence associated with 

equation 19. Attention will now be focused on applying equation 19. 

12 
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Table 3.2 - Chi' 
fit , 

Square 'Goodness-of-Fit ' Summary 
of .01 

Sc enario 
Number 

Chi-Square 
Test Statistic 

Degrees of 
Freedom 

Critical 
Chi-Square 

Nul 1 Hypothesis 
Cone fusion 

1 14.72 20 37.6 No Rejection 
2 24.23 23 41.6 No Rejection 
3 11.39 14 29. 1 No Rejection 
4 32.91 23 44.3 No Rejection 
3 34.33 29 49.6 No Rejection 
6 17.30 20 37.6 No Rejection 
7 19.30 23 41.6 No Rejection 
8 21.61 29 49.6 No Rejection 
9 25.74 29 49.6 No Rejection 

10 21.72 25 44.3 No Rejection 
11 40.36 29 49. 6 No Rejection 
12 33.65 29 49.6 No Rejection 
13 20.73 20 37.6 No Rejection 
14 50.08 33 34.7 No Rejection 
13 6.99 10 23.2 No Rejection 
1€ 7.29 13 27.7 No Rejection 
17 24.44 23 41.6 No Rejection 
18 16.26 29 49.6 No Rejection 
19 13.33 13 30.6 No Rejection 
20 38. 13 33 54.7 No Rejection 
21 25.66 23 41.6 No Rejection 
22 8.63 16 34.8 No Rejection 
23 37.67 29 49.6 No Rejection 
?4 21.11 20 37.6 No Rejection 
2J 14.29 19 36.2 No Rejection 
26 20.91 23 41.6 No Rejection 
27 12.22 26 43.6 No Rejection 
28 29.81 29 49.6 No Rejection 
29 19. 12 14 29. 1 No Rejection 
30 11.57 12 26.2 No Rejection 

13 
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CHfiPTER 4 

CONFIDENCE DETERMIHRTIQHS 

I. Historiol B4ckqround 

Forecasting repsir psrt qusntitics is an integral part of a 

comprthensiinventory control program and to a large degree governs 

the effectiveness of the program. To date the vast majority of repai r/spare 

part forecasts involve computing an expected number of failures or demands 

by multiplying the envisioned operating time by the reciprocal of the 

item's MTBF, modifying the expected number to reflect failures not in¬ 

cluded in the design failure rate, and employing the Poisson distribution 

with a specified confidence level. Multiple item applications are handled 

by multiplying the expected number of demands by the anticipated density 

prior to employing the Poisson. Reference 1 of the attached bibliography 

provides a description of the aforementioned procedure. Of essence is the 

fact that the entire procedure is based on an assumption. Namely that the 

time-to-fai 1ure is Exponentially distributed, a special case of the 

Meibul1. 

Past inaccuracies have, to a large degree, been attributed to in- 

accuracies in the item's MTBF prediction or specification. This point is 

well taken, fldditional1y, the inaccuracies may also be attributed to the 

distributional form assumed. If the failure rate or demand rate of the 

item is not constant, the aforement i oned provisioning procedure will be 

biased. This bias can lead to either an over-stocked inventory position 

or an under-stocked position. Both are considered unde sireab1e. To reduce 

the likelihood of these two undesireable inventory postures, it is 

recommended that assessments of the scale and shape parameters be made 

well in advance of provisioning forecasts. Reference 7 of the attached 

bibliography provides estimation techniques well suited for these purposes. 

14 
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11. Exptcttd Failurt Dtttrmin>tion 

In niAny »pplications of th« two p*r4inet*r W*ibull, * p4r*fn*t»r 

c*11ed th* ch4r*ct*ri»tic lift i* r*f*r*nc*d. Th* ch4r4ct*ri*tic lif* is 

d*fin*d 4S th* M4lu* of tim*, T, 4t which 36.8 p*rc*nt of th* tim* 4n it*m 

will op*r4tc without f4i1ur*. It C4n be shown th4t th* ch4r4ct*ristic lif* 

*qu4l s to » wh«r* "X *nd 4r* 4s defined for *qu4tion 1. H*nc*, 

equ4tion 1 C4n b* written 4S 

-(.X/ê Y 

fit) ■ <$/&>( %/ê) • » <26> 

when 6 is th* ch4r4ct*r i st i c lif*. Equ4tion 26 is m4th*m4t ic4l 1 y •quiu4l- 

•nt to *qu4tion 1 but is, p*rh4ps, 4 mor* convenient form. Writing *qu4tion 

19 in terms of d , yields 

A ß 
fir -(1/9 ) 

p<r> ■ < • 'r! , <27> 

wh*r* th* m*4n value of r C4n be shown to b* 

E(r > ■ < 1/ & f <28> 

Notice th4t when th* sh4p* parameter, in equation 28 equals one, ^ equals 

th* MTBF. This occurrence is a constraint and proves that equation 28 is 

appropriate when th* Exponential distribution results from the shape 

parameter's estimated.*., th* shape parameter's estimate equals one). 

111. One-Sided Confidence Level Evaluations 

If the expected number of failures is defined by equation 28, then 

the probability that c or less failures will occur in a time interval of 

T hours is given by 

c 

0 r -(l/ff ) 
PC r £ c ] ■ ^ <T/#)r * /r1 . (29) 

r »0 

1Ï 



Rpptndix 3 contains tables which can be conveniently used to evaluate 

equation 29 for selected values of T'O arid shape parameter values ranging 

from .01 to 1.5. 

To illustrate the use of the tables provided in Appendix 3, suppose 

that a item's characteristic life is assessed to be one thousand hours, 

and its shape parameter is ten percent. Further, suppose that the annual 

usage of the item is anticipated to be five thousand hours. If sufficient 

spares^repai r parts have been procured to effect four repairs, what is the 

probability that the procured parts are adequate to sustain five years of 

opérâtion? 

Five years of operation equates to 25,000 hours of use. The ratio, 

T''# , then becomes twenty-five. Referring to Table A3.4 of Appendix 3, the 

probability of four or less failures is equal to 98.7 percent. The exact or 

more precise calculation is 

4 

^ <. 1) 
^ <.1)r -25 

P<r £ 4) » X <25> e xr! . <30) 

r«0 

which can be evaluated to be 98.65 percent. To summarize, the tables pro¬ 

vided at Appendix 3 are offered simply as a labor saving aid. Calculations 

requiring more than three decimal place precision or involving shape para¬ 

meter values not found in the tables must be performed using equation 29. 

IV. Two-Sided Confidence Level Evaluations 

Although one-sided confidence level evaluations are more prevalent in 

the evaluation of sparexrepair part sufficiency, it may be desireable to 

set two-sided confidence limits. Mathematically stated, one might wish to 



determine the probability that L or more but M or lest failures occur. 

To do so * one can simply use equation 29 evaluated over the limits L to U. 

If the Rppendix 3 tables are used, the probability statement, 

P(L<.r£U>»P<r£U>-P<r<i L-l >, <31> 

should be used due to the structuring of the tables. 

V. Provisioning Methodology 

The subject matter and simple examples discussed thus far impact 

current provisioning methodology only in the initial provisioning stages 

<i.e., first buys). Specifically, it is recommended that action be taken 

to determine if the items to be provisioned do in fact possess a constant 

demand or failure rated .e., Exponential t i me”to~f ai 1 ure) • If this special 

form of the Weibull distribution is appropriate, then the forecasting pro¬ 

cedures of the past are acceptable. Otherwise, estimates or assessments of 

the shape and scale parameters must be made, and the modified provisioning 

calculations discussed herein should be adopted to determine the spare/ 

repair part quantities to be procured for a specified time period at a 

stipulated risk. 

Currently, the initial provisioning of an item is a synthesis of 

both qualitative judgements and quantitative procedures. The procedures 

discussed within this report in no way replace or reduce the scope of 

this art. Moreover, it is envisioned that the application of these tech¬ 

niques will improve the accuracy of the final product to levels heretofore 

unrealized. 



CHAPTER 3 

CONCLUSIONS AND EXTENSIONS 

*" «nhânc* *nd/or .xp.nd lositMc»! for.c»,t,„g 

t.ehni,.«,, » discret« probdbt1 tip distribution for th. nu.b.r of f.ilur.s 

in o d«ftn*d ti«. p«nod ho. been deriued. Th. distribution is «ppropri».. 

uhen th. time-to-foilure of th. op.r.ting it.» I. u.ibully dlstribut.d. 

It ho, been shoun th.t th. discret, distribution r.duc, to th. Poisson 

distribution uh.n th. shsp. porwi.t.r of ih. U.ibult is on. and th. 

Expon.ntial distribution for ti».-to-failur. results. Th. .hhanc.d logis¬ 

tical analysis capability can b. .u..arlx.d .,.ply by statin, that th. 

dtriu.d distribution .nab,., th. analyst ,. p.rfor. provisioning cal¬ 

culation, for ,,.», possessin, incr.asin, and d.cr.asin, f.ilur. r.t.s a, 

U.ll as for it.«, possessing constant failure rat.,. This capability 

should i.prov. th, accuracy of initial provisioning forecast, for it,», 

subjected to u.ar, corrosion and oth.r factor, contributing to reliability 

degradation uith »„. Additionally, l.prove.ent. are also envisioned in 

situations vh.r. reliability growth i, exhibited by the it., to b. 

provision*d. 

To suppl««,nt th. mat h.matical d.rivatlon of th. dlscr.t. distribut¬ 

ion, a s.n.s of simulations uer. p.rform.d. filthough th. initial r.sults 

ver. quit, f.vorabl,, ,. is highly r.comm.nd.d that th. scop, of cov.rag, 

end repetition be .xpand.d to accommoda., incr.as.d confid.nc. I.v.l,, 

Although no. dir.c.ly addr.ss.d h.r.in, th. derived distribution can 

b. used ,0 advantag. in constructing l,f. op.ra.in, characteristic 

OC curves. Th... OC curv.s provid. a plot of th. probability of «cc.pt- 

*nc PPooI^isd valu., of th. sh.p, ^d sc«,, parameter, for test, 

such a, thos. discussed in R.f.r.nc, 2 of th. «»tach.d bibliography. In 

general, th... thr., dim.nsional plot, can b. readily constructed by th. 

us* of «qusiion 29. 
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Htwl#tt“Packard Enhanced Baiic Simulation Program 
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10 REM ****************************************************** 
2d REM ***** Ucibull Ti*i1ur« Simulation ***** 
30 REM ***** 10,000 hour test int«ru4l ***** 
40 REM ***** With u»ri*ble sc4l* t 11 op« p4r*m«t«rs ***** 
30 REM ***** Tin thou»4nd T*»t Int*ru4l R«p1ic4tions ***** 
60 REM ***** ***** 
70 REM **************************************************** 
80 PRINTER IS O 
90 DIM X(2002>,r<2002>, Cum<2002>, Prob< 2002), Exp(2002) 
100 RANDOMIZE 
110 DISP 
120 DISP " ENTER THE SHAPE PARAMETER." 
13k DISP M 
140 DISP 
150 BEEP 
160 INPUT B 
170 DISP 
180 DISP " ENTER THE SCALE PARAMETER." 
190 DISP M 
280 BEEP 
210 INPUT L 
220 DISP 
230 DISP " ENTER THE SIMULATION NUMBER..." 
240 DISP " 
250 DISP 
260 BEEP 
270 INPUT Sim 
280 T«tt*10O00 
290 FOR I«1 TO 2002 
308 X<I)«I-1 
310 F<I>-0 
320 NEXT I 
330 BEEP 
340 FOR J>1 TO 10000 
330 F4i1*0 
360 Ag«a0 
370 R4n>RND 
380 Tim*»LOG<1/R4n)/L 
390 Tim«»Tim«+Ag«AB 
400 Tim«»Tim* •<1/B) 
410 IF Tim«<Ag* THEN DISP "ERROR IN SIMULATOR'" 
420 IF Timt<Age THEN STOP 
430 IF Timt>T**t THEN 470 
440 Ag««Tim« 
450 F4i1«F4i1*1 
460 GOTO 370 
470 F(F4i 1 ♦ 1 >*F t Fii 1 ♦ 1 > +1 
480 Ck»INT(. J^1000> 
490 IF Ck-J-'1000< >0 THEN 310 
500 DISP TAB<Ck*7>;Ck 
310 NEXT J 
320 Cum(l)«F<l> 
330 FOR J»2 TO 2002 
340 Cum< J)»Cum< J-1>+F<J • 
330 IF Cum(J>»10000 THEN X4xi*»X<J) 
560 IF Cum<J>«10000 THEN 580 
570 NEXT J 
588 FOR Count*1 TO 2002 
598 GOSUB 1580 
600 Exp(Count>»Prob(Count >*10000 
610 Lim«Count 
620 IF CumiCo.unt >»10000 THEN 640 
630 NEXT Count 
640 Low»l 

IF Exp(Low>>»5 THEN 700 
Exp1 Low* 1 >»Exp'. Low*l >*Exp(Low> 20 



670 F(Low*1>»F<Low>l)+F<Low) 
680 Low«Lou+l 
690 GOTO 650 
700 IF Exp<Lim>>5 THEN 750 
710 Exp(Lim-l>*Expt'Lim-l)+Exp(Lim) 
720 F<Ltm-l )»F<Lim-l >'fF(Lim> 
730 Lim^Lim-l 
740 GOTO 700 
750 PRINT PflGE;"T*b1# ñ2.";Sini;" - Simulation Summary Frequency Table For ft Tw 
o Parameter" 
760 PRINT " Weibull! Scale Parameter ■ ";L;“and Shape Parameter * 
" ; B ; LIN < i ) 
770 
780 
790 
300 
810 
820 
830 
840 
850 
860 
870 
830 
890 
900 
910 
920 
9 30 
940 
950 
960 

IMftGE 5X," 
IMftCE 5X," 
IMAGE SX,” 
IMAGE 5X," 

Number 
of 

Failures 

Frequency 
of 

Occurrence 

Expected 
Occurrence 
Frequency 

Absolute 
Value of 

Dif fere nc c 

Chi-Square 
Summing 
Element« 

PRINT USING 780 
PRINT USING 790 
PRINT USING 800 
IMftGE ♦,5X,"I ",6D," I ",10D,"I",50.40,"I",5D.4D, ” I ",7D.2D,"I" 
IMftGE 5X,"j 
Sumchi>0 
Oof «0 

1 1 1 

FOR Count*Lou TO Lim 
Oof«Oof+1 
Diff*ftBS<F<Count )-Exp<Count )> 
Chi*0if fA2/Exp< Count> 
Sumchi»Sumchi+Chi 
PRINT USING 850; X<Count ), F<Count ), Exp>;.Count ), Di f f, Chi 
PRINT USING 860 
NEXT Count 

970 
980 
990 
1000 
1010 
1020 
1030 
1848 
1050 
1060 
1070 
1030 
1090 
1100 
1 110 
1120 
1130 
1140 
1150 
1160 
1170 
1 180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1238 
1290 

Dof»0of-1 
PRINT LIN<4);“The Chi-Square Test Statistic » "{Sumchi 
PRINT LIN<1);"There are ";0of;" degrees of freedom." 
PRINT PAGE;LIN(6) 
PLOTTER IS "GRAPHICS" 
GRAPHICS 
FOR I»1 TO 2002 
IF Cum<I )-10000 THEN Xaxis»X<I) 
IF CumiI>»10000 THEN 1070 
NEXT I 
Ymax«0 
FOR 1*1 TO Xaxis 
F< I )»F(I >*100/10000 
Prob(I)*Prob<I>*100 
IF Ymax<F(I> THEN Ymax»F<I> 
IF Ymax<Prob <■ T > THEN Ymax-Prob1'I 
NEXT I 
IF Ymax<10 THEN Ymax»10 

<Ymax>10> AND 
IF <Ymax>l5> AND 
IF <Ymax>20> AND 
IF (Ymax>25> AND 
IF <Ymax>30> AND 
IF <Ymax>35> AND 
IF <Ymax>40> AND 
IF <Ymax>45> AND 
IF <Ymax>50> AND 
IF <Ymax>55> AND 
IF (Ymax>60> AND 
IF (Ymax>65) AND 
IF (Ymax>70> AND 
IF (Ymax>75> AND 
IF Ymax>80 THEN 

(Ymax<«15> THEN 
(Ymax<*20> THEN 
(YmaxC »25) THEN 
(Ymax<*30' THEM 
(Ymax<»35> THEN 
(Ymax<»40) THEN 
(YmaxC»45> THEN 
<YmaxC*50> THEN 
(YmaxC*55> THEN 
(YmaxC*60> THEN 
(YmaxC*65> THEN 
(YmaxC*70> THEN 
(Ymax<*75 > THEN 
VYmax:*80) THEN 
max*100 

Mmax*15 
Mmax*20 
Mm ax*25 
Mmax*30 
Mm a. <*35 
Mmax*40 
Mm ax*40 
Mmax *50 
Mma *55 
Mma. *60 
Mmax*65 
Mma :*70 
Min a: *75 
Mma *30 

1300 Ymax*Mmax 21 
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1310 LOCATE 10,100,10,100 
1320 SCALE Lou-2, Li m+1,0, Ym*x+Yiii*x/22 
1330 Di f »L i ««♦ 1-Lou+'2 
1340 IF Dif<»20 THEN X1*b«1>l 
1350 IF (Dif>20) AND (Dif<*40> THEN Xl*b*l>2 
1360 IF <Dif>40) AND (Dif<«80> THEN Xl*b*l»4 
1370 IF Dif>80 THEN Xl*b«l*5 
1380 Yl*b*1«Ym*xx20 
1390 CSIZE 2 
1400 LAXES X1*b»1,Y1*b«l,Lou-2,0,-1,1 
1410 MOVE Lou-1.5, Ym*x 
1420 LABEL "PERCENT OCCURRENCE" 
1430 MOVE XI Abel +5, - .9*Y14b*1 
1440 LABEL "NUMBER OF FAILURES" 
1450 FOR I*Lou TO Lint 
1460 MOVE X<I),F(I> 
1470 POLYGON .1,FILL 
1480 NEXT I 
1490 FOR I»Lou TO Lint 
1500 MOVE X<I>-.5,0 
1510 RECTANGLE l.Probd^ 
1520 NEXT I 
1530 DUMP GRAPHICS 
1540 f'RINT LIN(2) ; "Fi gure A2.";Sim;"- Th#oritic*1 Hist.ogr*ni 
r#qu«rtci#* For" 
1550 PRINT " Sc*U»";L; " and Shap#»" ; B; ". " 
156-0 STOP 
1570 END 
1580 REM a***************#«'******«'##** 
1590 REM *** PROBABILITY EVALUATOR *** 
1600 REM ***************************** 
1610 Fact>L*10000AB 
1620 Prob(Count)»lxEXP(Fact ) 
1630 IF X(Count>*0 THEN RETURN 
1640 FOR In»l TO X<Count) 
1650 Prob<Cour t)«Prob(Count )»Fact/In 
1660 NEXT In 
1670 RETURN 

Vtrau* Simulât*d F 
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T*b 1 * fl2. 1 - Simulitiori Sumin4r^ Frequency Table For ñ Two Parameter 
Wei bul 1 : Scale Parameter ■ 4 and Shape Parameter * .1 

Number 
of 

Fai1ure s 

Frequency 
of 

Occurrence 

Expected 
Occurrence 
Frequency 

Fibsol ute 
Value of 

Difference 

Chi-Square 
Summing 
E1emcnt s 

X* 2 19 26.6349 7.6349 2. 19 
3 76 73.1872 2.8128 . 11 
4 176 183.8379 7.8379 . 33 
5 378 369.4239 8.5761 .20 
6 610 616.6340 8.6340 . 12 
7 904 887.9648 16.0352 .29 
8 1071 1115.2333 44.2333 1.75 
9 1296 1245.0398 50.9602 2.09 

18 1278 1250.9594 27.0406 .58 
1 1 1128 1142.6429 14.6429 . 19 
12 929 956.7297 27.7297 .80 
13 725 739.4430 14.4450 .28 
14 522 530.6863 8.6863 . 14 
15 341 335.4730 14.4730 .59 
16 236 223.2269 12.7731 .73 
17 141 131.9343 9.0657 .62 
18 83 73.6453 9.3547 1. 19 
19 45 38.9430 6.0550 .94 
20 21 19.5651 1.4349 . 11 
21 13 9.3610 3.6390 1.41 

X* 22 8 7.4274 .5726 . 04 

The Chi-Square Test Statistic * 14.7172406133 

There are 20 degrees of freedom. 



III I»« U Wl m.' IW WWIWIfU I «MHM « >1 ■*'«*« * VM >■'« mm « ^ «I« Il ■ || ■« ■ ■ 

Figur« R2. 1 - Th*oritic4l Histogram Versus Simulated Frequencies For 
Scale« 4 and Shape* .1 . 
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T*bl* fi2. 2 ” Si »ul *t 1 on $u»»*ry Friquincy TAb 1 « For fi Two P*r*m*t.tr 
Wfibull: Scilt P*r*m#t *r » 2 And Sh*p« P*r*»*t, *r » .2 

Number 
of 

Fai1ures 

Frequency 
of 

Oc curre nc e 

Expc c t ed 
Occurrence 
Frequene y 

Absolute 
Value of 

Difference 

Chi-Square 
Summing 
E1ement« 

X4 3 11 14.1638 3.1638 .71 
4 34 34.9529 .9529 .03 
5 86 88.2151 2.2151 . 06 
6 188 185.5332 2.4668 . 03 
? 346 334.4672 11.5328 .40 
S 529 527.5 8 6 4 1.4136 .06 
9 763 739.7433 23.2567 .73 

10' 947 933.4930 13.5070 .20 
11 1091 1070.3987 20.1013 . 38 
12 1 136 1126.1523 9.8477 .09 
13 1022 10 9 3.1681 71.1601 4.63 
14 1000 985.3391 14.6609 .22 
15 758 828.9426 70.9426 6.07 
16 694 653.7843 46.2157 2.47 
17 512 485.3059 26.6941 1.47 
18 319 340.2303 21.2303 1.32 
19 221 225.9693 4.9693 . 11 
20 144 142.5770 1.4230 .01 
21 98 Ô 5 • ST Sim 12.3238 1.77 
22 45 49.1437 4.1437 .35 
23 23 26.9631 3.9631 .58 
24 14 14'. 1771 . 1771 . 00 
25 9 7.1561 1.8439 .48 

*2 26 10 6.3349 3.6651 2. 12 

The Chi-Squire Test Statistic * 24.22Õ9621384 

There are 23 degrees of freedom. 
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T*b1€ fi; - Simulition SumuAry Fr€qu*ncy 
M« i bul 1 : Scale Parameter * .5 

Table For 
and Shape 

fi Two Parameter 
Parameter * .2! 

Number 
of 

Failures 

Frequenc y 
of 

Occurr«nee 

Expected 
Occurrence 
Frequency 

fibsol ut e 
Value of 
Difference 

Chi-Square 
Summing 
E1 erner t s 

0 74 67.3795 6.6205 .65 
1 310 336.8974 26.8974 2.15 
2 800 342.2434 42.2434 ¿•12 
3 1421 1403.7390 17.2610 . 21 
4 1744 1734.6737 10 • b f 3 7 .06 
3 1733 1 r 54 • 6» 3 i' 1.6737 .08 
6 1581 1462.2281 38.7719 1.03 
7 1088 1844.4436 43.5514 1.82 
8 643 632.7804 9.7804 . 15 
9 337 362.6553 25.6558 1.31 

10 196 181.3279 14.6721 1. 19 
11 81 S <. • 18 1.4218 .82 
12 31 34.3424 3.3424 . 33 
13 14 13.2036 .7914 .05 
14 7 6.9764 .0236 .00 

The Chi-Square Te*t Statistic * 11.5855929537 

There are 14 degrees of freedom. 
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NUMBER OF miLURICÇ 

Figur* fti 3 Th*oritiC4l Hiitogrim V*r*u* SiMu1*T«d Fr*qu*nci** For 
Sc 4I*3 .5 4nd Sh*p«* .25 . 
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Tibie ft2. 4 - Simulitiori SuiiiMAry Frequency Tibie For fl Two Pirimeter 
Me i bul 1 : Sc ile Pirimeter • 1 ind Shipe Pirimeter ■ .3 

Numbe r 
of 

Fit lures 

Frequency 
of 

Occurrence 

Expected 
Occurrence 
F r eque ne y 

Absolute 
Vilue of 
Difference 

Chi-Squire 
Summing 
Element s 

X*3 18 13.4031 .5969 .02 
6 36 28.8114 7.1886 t. 79 
7 46 65.2328 19.2328 5.67 
8 141 129.2337 11.7663 1.07 
9 235 227.5796 7.4204 .24 

10 372 360.6893 1 1.3107 .35 
11 474 519.6855 45.6855 4.02 
12 710 686.3717 23.6283 .81 
13 873 836.7891 36.2109 1.57 
14 997 947.3009 49.6991 2.61 
15 1003 1000.9139 2.0861 .00 
16 967 991.4635 24.4635 . 60 
17 915 924.3316 9.3316 .09 
18 750 813.8705 63.8705 5.01 
19 718 678.8936 39. 1064 2.25 
20 305 537.9869 32.9869 2.02 
21 404 406.0247 2.0247 .01 
22 298 292.5826 5.4974 . 10 
23 215 201.5589 13.4411 .90 
24 135 133.1039 1.8961 .03 
25 1 1 84.3822 7.3822 .65 
26 53 51.4372 1.5628 .05 
27 27 30.1933 3.1935 .34 
28 16 17.0903 1.0905 .07 
29 5 9.3402 4.3402 2.02 
30 12 9.5864 2.4136 . 61 

The Chi-Squire Tejt Stitistic » 32.S103347382 

There ire 25 degrees of freedom. 
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gurt fl2. 4 - Thtortticàl Hutogrim Vtriut Simul4t*d Fr*qu*nci*s For 
3c *1 e= 1 *-id îh*fj** .3 . 

31 



T*b1e ñ2. 5 - Simul4tion Summary Fr*c;u*ncy Tabl* For fl Two P*r*m*t*r 
Wei bull: Scale Parameter ■ .5 and Shape Parameter * .4 

Number 
of 

Failure s 

Fr equenc s-' 
of 

Occurre nce 

Expected 
Occurrence 
Frequency 

Rbso1ut * 
Value of 

Difference 

Chi-Square 
Summing 
E1 ement s 

X* ? 9 8.2969 .7031 . 06 
8 15 13.8581 1.1499 . 10 
$ 27 38.6323 3.6323 .43 

10 65 60.9747 4.0253 • 27 
11 108 110.3385 2.3385 .05 
12 176 183.0272 7.0272 • 27 
13 338 288.2479 57.7521 11.90 
14 399 398.4596 .5404 .00 
15 490 523.7655 38.7655 2.84 
16 646 657.3291 11.8291 .21 
17 788 778.2544 17.7456 .41 
18 812 851.7883 39.7883 1.86 
19 881 892.3764 11.3764 . 15 
20 865 388.1536 23.1536 .60 
21 815 841.8579 26.8579 .86 
22 807 761.7038 45.2962 2.69 
23 668 659.2169 8.7831 . 12 
24 562 546.7478 15.2522 .43 
25 472 435.3285 36.6715 3.09 
26 329 333.2834 4.2834 .06 
27 214 245.7084 31.7084 4.09 
28 • 185 174.6755 10.3245 .61 
29 113 119.8958 6.8958 . 40 
30 81 79.5523 1.4477 .03 
31 • 56 51.0812 4.9188 .47 
32 28 31.7747 3.7747 .45 
33 25 19.1662 5.8338 1.78 
34 12 11.2209 .7791 .05 
35 6 6.3816 .3816 .02 

** 3* 8 7.3898 .6110 .05 

The Chi-Square Test Statistic * 34.33113S85S2 

There are 23 degrees of freedom. 



Figur« fi2. 5 Th*oritic*1 HIstogrAM Versus Simulàied Fr«gu«nc’*s For 
Sc*1«* .3 4nd Sh4pe* .4 . 
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T*bl* R2. 6 - Simulation Summary Fraqutncy 
U« i bul 1 : Scalt Parameter ■ 1 

Table For fl Two Parameter 
and Shape Parameter ■ .3 

Í 

Number 
of 

Fai 1 ure s 

Frequency 
of 

Occurrence 

Expected 

Occurrence 

Frequency 

flbso1ut e 

Value of 
Difference 

Chi-Square 
Summing 

Elements 
Xi 2 29 27.6940 1.3060 .06 

3 71 73.6663 4.6663 .29 
4 167 189.1664 22.1664 2.60 
5 386 378.3327 7.6673 . 16 
6 612 630.3546 18.3346 .33 
7 918 900.7923 17.2077 .33 
8 1143 1123.9903 19.0097 .32 
9 1324 1251.1004 72.8996 4.23 

10 1232 1251.1004 19.1004 .29 
11 1119 1137.3640 18.3640 .30 
12 924 947.8033 23.8833 . 60 
13 738 729.0795 8.9203 . 11 
14 486 320.7710 34.7710 2.32 
15 343 347.1807 2.1807 .01 
16 224 216.9879 7.0121 .23 
17 125 127.6400 2.6400 .05 
18 68 70.9111 2.9111 . 12 
19 44 37.3216 6.6784 1.20 
20 26 18.6608 7.3392 

C
D

 

C
d 

21 11 8.8861 2.1139 .30 

! *¿22 1? 6.9740 .9740 . 14 

The Chi-Square Test Statistic * 17.2970300993 

There are 20 degrees of freedom. 
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Fi.gurí £ - Thtont 1c*l Histogram Versus Simulated Frequencies For 
Scale* .1 and Shape* .5 . 
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T*bl* fl2. ? - Simulation Summary Frequtncy Table For A Two Parameter 
Weibull: Scale Parameter * .05 and Shape Parameter ■ .6 

Number 
of 

Fail ures 

Frequency 
of 

Occurrence 

Expected 
Occurrence 
Freque ne y 

Absolute 
Value of 

Differe nee 

Chi-Square 
Summing 
E1ements 

X* 3 17 14.8407 2.1593 .31 
4 42 36.4063 5.5937 .86 
5 97 91.4485 5.5515 . 34 
6 200 191.4236 8.5764 .38 
7 340 343.4531 3.4531 .03 
S 536 539.1970 3.1970 .02 
o 803 752.4453 50.5547 3.40 

10 926 945.0285 19.0285 .38 
1 1 1052 1079.0020 27.0020 • Ö @ 
12 1134 1129.3044 4.6956 . 02 
13 1052 1091.0324 39.0324 1.40 
14 1034 978.7677 55.2323 3. 12 
15 789 819.5178 30.5178 1.14 
16 650 643.2924 6.7076 e 0 t' 
17 450 475.2580 25.2580 1.34 
18 342 331.6095 10.3905 . 33 
19 213 219.2014 6.2014 . 18 
20 158 137.6523 20.3477 3.01 
21 81 82.3254 1.3254 .02 
22 41 46.9982 5.9982 .77 
23 ■*» r* 25.6640 3.6640 .52 
24 18 13.4302 3.4382 • O C 

25 6 6.7470 .7470 .08 
X> 26 5 5.4553 .4553 .04 

The Chi-Square Test Statistic * 19.3011212141 
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Figur* ft2. ? - Thtoriticil Hiatogrirr. V*r*ua Si iviul àt*d Fr*qu*nci*s Fc.r 
Scil** .05 fcnd Ship** . 
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T*b1t fl2. 8 - Si mul «tien Summer y Fr «quíne y T*bl* For ft Two P*r*m«t. «r 
Utibul 1 : Scale P*r*m«t*r * .03 And Ship* Pirim«11r * . 

Number 
of 

Fai 1ures 

Frequency 
of 

Gc c urre nc * 

Expected 
Occurrence 
Frequency 

flbso1ut c 
Value of 

Differtnc« 

Chi-Square 
Summing 
E1«ment s 

X <t 6 Q 5.4640 3.5360 2.29 
f 12 10.3939 1.6861 
8 25 24.5930 . 4070 .01 
9 50 ? 1 • i' ¿ 31 1.7237 .06 

10 11 1 97.9063 13.0937 1.75 
11 154 168.4765 14.4765 1.24 
12 278 265.7537 12.2463 . 56 
13 381 3 ë • 9 5 ¿I 1 5.9521 .09 
14 492 523.1791 31.1791 1.86 
15 645 b 6 0 • ¡t 0 •’ 4 15.2074 .35 
16 823 731.0551 41.9449 2.25 
17 865 869.6691 4.6691 .03 
18 916 914.5401 1.4599 .00 
19 877 911.1092 34.1092 1.28 
20 884 862.3866 21.6934 .55 
21 804 777.2552 26.7448 .92 
22 642 668.7476 26.7476 1.07 
23 565 550.3711 14.6289 . 39 
24 439 434.0759 4.9241 . 06 
25 349 328.6600 20.3400 1.26 
26 224 239.2736 15.2736 .97 
27 154 167.7460 13.7460 1.13 
28 119 113.4086 5.5994 . 28 
29 65 74.0182 9.0182 1.10 
30 51 46.7024 4.2976 .40 
31 26 28.5166 2.5166 • 22 
32 13 16.8632 1.1318 .08 
33 8 9•6.56 1.6756 .29 
34 6 5.3867 . 6133 .07 

X > 35 8 5.8084 2.1916 o -z> • O Í 

Th« Chi-Squir« Test Stitittic = 21.6133176046 

There are 29 degrees of freedom. 
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Figur* ñ£. S - Th*orit1c*1 Hiitogratn V^riuj Simulated Frequencies For 
$c*1e* .03 *nd Sh*p< * .7 . 

39 
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T*blt fl2. 9 - Simulation Summary Fr*qu*ncy Tabla For fl Two Parameter 
Waibull: Scale Parameter ■ .02 and Shape Parameter * .73 

Th« Chi-Square Test Statistic = 23.7443246611 

There are 29 degrees of freedom. 

46 

Number 
of 

Fai 1ures 

Frequenc y 
of 

Occurrence 

Expect ed 
Oc currenc e 
Fr equenc-' 

flbso1ute 
Value of 

Diff erence 

Ch}-Square 
Summing 
E1 erne ht s 

10 7.7839 2.2141 . 63 
8 16 13.0367 2.9133 .63 
9 26 29.0313 3.0815 .33 

10 63 38.1631 4.8369 .40 
11 105 103.7310 .7510 .01 
12 130 176.2317 3.7483 .08 
13 288 271.1363 16.8435 1.03 
14 377 387.3664 10. 3 6 6 4 • 23 
13 312 316.4883 4.4833 .04 
16 647 643.6107 1.3893 . 00 
17 763 759.5420 3.4580 • Ü¿.' 
18 785 843.9333 58.9355 4. 12 
19 920 888.3332 31.6468 1. 13 
20 871 888.3532 17.3532 .34 
21 840 846.0506 6.8506 . 04 
22 761 769.1369 8. 1 369 .09 
23 669 668.3147 . 1353 .00 
24 389 557.3436 31.6544 1.80 
23 452 443.8765 6.1235 .08 
26 334 342.9819 11.0181 .33 
27 237 234.0607 17.0607 1. 13 
28 179 181.4719 2.4719 .03 
29 131 125.1530 5.8470 . 27 
30 91 83.4354 7.5646 .69 
31 33 33.8293 1.1707 .83 
32 29 33.6433 4.6433 .64 
33 28 20.3899 7.6101 2.84 
34 3 11.9940 6.9940 4.08 
33 6 6.8537 .8537 . 11 

X* 36 1 1 3.8638 3.1342 4.49 



Figur* fl2. 9 Th*oritic*1 Hi*togr*ftï V*r*uj S i mu 1*t *d Fr*qu*ncit* For 
Seal«» .02 and Shap** .73 . 
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T*b1 * A2. 10 - Simulation Summary Frtqutncy Tab!« For A Two Parameter 
Maibull: Scale Parameter * .01 and Shape Parameter * .8 

Numbe r 
of 

Fail ur ei 

Fr equene y 

of 
0c cur r ence 

Expected 
Occurrence 
Frequency 

Absolute 
Value of 

Diff ere nc e 

Chi-Square 
Summ t ng 

E1 ernent « 
*4 5 1 O 15.4031 2.5969 .44 

6 34 28.8114 5.1686 .93 
7 56 65.2328 9.2328 1.31 
8 142 129.2337 12.7663 1.26 
9 2 -j ¿i 227.5796 4.4204 .09 

10 373 360.6893 12.3107 .42 
11 516 519.6855 3.6855 . 03 
12 700 386« tá 7 1 > 13.6283 .27 
13 852 836.7891 15.2109 .28 
14 990 947.3009 42.6991 1.92 
15 981 1000.9139 19.9139 . 48 
lé 965 991.4635 2 6.4635 .71 
17 910 924.3316 14.3316 • «. 4. 

18 758 813.8705 55.8705 3.84 
IS 684 678.8936 5. 1064 . 04 
20 528 537.9869 9.9869 . 19 
21 422 406.0247 15.9753 . 63 
22 294 292.5026 1.4974 .01 
23 210 201.5589 8.4411 . 35 
24 151 133.1039 17.8961 2.41 
25 69 84.3822 15.3822 2.80 
26 54 51.4372 2.5628 . 13 
27 26 30.1935 4.1935 .58 
28 16 17.0905 1.0905 .07 
29 6 9.3402 3.3402 1. 19 

XT 30 13 9.5864 3.4136 1.22 

There are 25 degree! of freedom. 
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T*ble R2. 11 - Simulation Summary Frequency Table For R Two Parameter 
Meibull: Scale Parameter ■ .00? and Shape Parameter « .9 

Number 

of 
Fai1urei 

Frequency 
of 

Oc c urr ence 

Expected 
Occurrence 
Frequency 

Rbfo1ut e 
Value of 
Differe nee 

Chi-Square 
Summing 
E1ements 

Xi 7 10 8.2969 1.7031 .35 
8 10 13.8501 3.8501 1.07 

9 29 30.6323 1.6323 .09 
10 69 60.9747 8.0254 1.06 
11 121 110.3385 10.6615 1.03 
12 180 183.0272 3.0272 .05 
13 344 280.2479 63.7521 14.50 
14 398 398.4596 .4596 .00 
15 499 528.7655 29.7655 1.63 
16 644 657.8291 13.8291 .29 
17 784 770.2544 13.7456 .25 
18 815 651« « o 6? 3 6.7883 1.59 
19 91 1 892.3764 18.6236 .39 
20 884 888.1538 4.1536 .02 
21 799 841.8579 42.8579 2. 18 
22 764 761.^038 2.2962 .01 
23 648 659.2169 11.2169 . 19 
24 575 546.7478 28.2522 1.46 
25 476 435.3285 40.6715 3.80 
26 312 333.2834 21.2834 1.36 
27 231 245.7084 14.7084 .88 
28 184 174.6755 9.3245 .50 
29 102 1 19.3958 17.8958 2.67 

30 80 79.5523 .4477 .00 
31 53 51.0312 1.9188 .07 

32 27 31.7747 4.7747 .72 
33 24 19.1662 4.8338 1.22 
34 16 11.2209 4.7791 2.04 

35 4 6.3816 2.3816 .89 

_**36 7.3890 . 3890 .02 

The Chi-Square Teit. Star. lit. ic = 40.3588175056 

There are 29 degreei of freedom. 
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Figurt fti. 11 - Th*oritiC4l Hi*togr*m V*rjui 31mu1*t,«d Frtqu«nci«i For 
Sc*lt» .ÕÕ5 and Shape* .9 . 
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Table- R2. 12 - Simulation Summary Frequency Table For R Two Parameter 
Weibull! Scale Parameter * .063 and Shape Parameter * .SÎ 

Number 
of 

Failures 

Frequency 
of 

Oc c urr e no e 

E\pe c t ed 
Oc c urrence 
Frequency 

! Absolute 
Value of 

Biff erenee 

Chi-Square 
Summing 
E1ement s 

X* b 9 3.4640 3.3360 2.29 
y 1 10 10.3939 .3939 .01 
R 24 24.3930 . 3930 .01 
9 43 31.7237 3.7237 e £ 1 

10 112 97.9063 14.0937 2.03 
1 1 142 1¿ S•4763 26.4763 4.16 
12 287 263.7337 21.2463 1.70 
13 382 386.9521 4.9321 . 06 
14 316 523.1791 7.1791 . 10 
13 b 54 660.2074 6.2074 1.04 
16 301 781.0531 19.9449 . 31 
17 365 869.6691 4.6691 .03 
18 896 914.3401 18.3401 . 38 
19 369 911.1092 42.1092 1.93 
20 899 362•3066 36.6934 1.56 
21 766 777.2532 11.2352 . 16 
22 633 663.7476 16.2524 .39 
23 333 330.3711 3 7 e é ¿! § 9 2.37 
24 412 434.0759 22.0739 1. 12 
23 376 328.6600 47.3400 6.32 
26 230 239.2736 9.2736 . 36 
C. f 159 167.7460 3.7460 e 46 
23 183 113.4006 3.4006 . 26 
29 ¢3 74.0182 11.0182 1.64 
30 53 46.7024 6.2976 . 83 
31 26 23.5166 2.5166 .22 
32 28 16.3682 3.13J 8 .38 
33 1 9.6736 2.6756 .74 
34 3 3.3867 2.6133 1.27 

X> 33 3 5.Ü084 . 8034 . 11 

The Chi-Square T*it Statistic » 33.63139223 

There are 29 degrees of freedom. 



Figur* fi2. 12 - Th*orí tic il 
Sc il** .003 

Hiitogririï V * r lu i Si«iu1iT*d Fr*qu«rici*a For 
ind Ship«* .$5 . 
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T 4b1• R2. 13 

* 

■'A 

A' 

- Si mu 1 4t ï on Su(nm*ry Frequency T*b1e For fi Two P*r *rneter 
Weibull: Seil« P*r*rtieter * .001 *nd Sh*pc P*r emeter = 1 

Number 
of 

Failures 

Frequency 
of 

0c c ur r e nc e 

E.» pec ted 
Occurrence 
Frequency 

fibsolute 
Value of 

Difference 

Chi-Squar e 
Summing 
El emerits 

X« 2 23 27.6940 2.6940 .26 
3 88 73.6663 1 • 33 35 2.01 
4 182 189.1664 2.8336 .04 
5 383 378.3327 14.6673 .57 
6 ¿47 630.3346 16.4454 .43 
•• 
T 906 900.7923 3.2077 .03 
8 1110 1125.9903 15.9903 .23 
8 1288 1251.1004 37.8996 1. 15 

10 1 2 b < 251.1004 25.1004 .50 
1 1 1103 1137.3640 34.3640 1.04 
12 970 94 r.8033 ¿tí. 1 967 .52 
13 687 729.0793 42.0795 2.43 
14 494 520.7710 26.77 10 1.38 
13 330 347.1807 2.8193 .02 
16 288 216.9879 8.9879 .37 
17 139 127.6400 11.3608 1.01 
18 82 70.9111 11.0889 1.73 
18 44 ■J 7 • 3216 6.6784 1.20 
20 ¿6 18.6688 7.3392 2.89 
21 14 8.8861 5.1139 2.94 

ATi 22 * 6.9940 . 0060 . 00 

The Chi-Squ*re Test Statistic * 20.7489S14785 

There are 20 degrees of freedom. 
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Figurf ft2. 13 - Th*critic*1 H i st ogr-im Vtrtui SimulAttd Fr*qu*nci*3 For 
Sc»!** .001 4nd Ships* 1 . 



T*tlt fl2. 14 - Simular ion Summary Frequency Table For fl Two Parameter 
Ueibull: beale Parameter ■ .001 and Shape Parameter = l. 

Number 
of 

Fail ur e s 

Frequenru 
of 

0cc urr ence 

Expected 
0c c urrenc e 

FrequencV 

Pbso1 ut c 
Value of 

Difference 

Chi-Square 
Summing 
E1 erne nt s 

_.X*ie 2 5.4459 3.4459 2. 18 
11 1 1 7.760O 3.240O 1.35 
12 13 16.2435 3.2435 . 65 
13 25 31.3868 6.3860 1.30 
14 61 56.3128 4.6872 . 39 
15 91 94.3010 3.3010 . 12 
16 177 148.0459 28.9541 5.66 
17 229 218.7496 10.2504 .48 
18 29 3 305.2635 12.2635 .49 
IS 395 403.5722 8.5722 . 18 
20 498 5 0 6.8 6 3 7 Ô • Õ £• 3 «■' . 16 
¿I 1 566 606.2782 40.2782 2.68 
22 703 692.2281 10.7719 . 17 
23 769 755.9993 13.0007 .22 
24 791 791.2435 .2435 . 08 
25 804 795.0055 8.9945 . 10 
26 753 768.0629 15.0629 . 30 
27 737 714.5507 22.4493 .71 
28 610 641.0251 31.0251 1.50 
29 532 555.2352 23.2352 .97 
30 512 464.8959 47.1041 4.77 
31 432 3 7 6.6 9 8 7 55.3013 8. 12 
32 y & i i 295.6951 18.6951 1.18 
33 22? 225.0765 1.9235 .02 
34 144 166.2843 22.2843 2.99 
35 102 119.3392 17.3392 2.52 
36 89 83.2685 5.7315 .39 
37 50 56.5300 6.5300 .75 
38 49 37.3676 11.6324 3.62 
39 19 24.0675 5.0675 1.07 
48 1 1 15.1137 4.1137 1.12 
41 14 9.2595 4.7405 2.43 
4 4.* 4 5.5378 1.5378 .43 

*> 43 10 7.2145 2.7855 1.08 

The Chi-Square Test Statistic 50.0835188408 

T h e r e ar e decrees of freedom. 

1 



Figur« ft*. 14 - Th«oritic*1 Hiitogr*m Vírjus Simu1v«d Fr*qu*ncit» For 
Sc «ti«3 .001 arid Shap«* 1.1 . 
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Tibi« R2. 15 - Si mul*tion Summary Frequency Table For fl Two Parameter 
Weibull: Scale Parameter * .00005 and Shape Parameter » 1.2 

Number 
of 

Failures 

Frequency 
of 

Qc c ur r enee 

Exp« c t ed 
0cc urr enc « 
Frequency 

fibs o 1 ut e 
Value of 

Di f f «rene e 

Chi-Square 
Summing 
E 1 «ment s 

0 4 38 428.4750 8.5250 .21 
1 1 3 39 1345.4375 6.4375 .03 
2 2178 ¿ 1 53.7158 1.36 
3 2248 2231.7847 1 í • 15 . 13 
4 1733 1780.2012 27.2012 . 42 
5 1088 1118.8118 42.81 18 1.63 
6 571 583.8573 12.8573 .28 
7 273 283.1801 8.8188 . 37 
8 85 103.7846 8.7846 . 74 
9 41 36.3788 4.6202 . 58 

X* 10 18 14.7687 4.2313 1.21 

The Chi-Square Test Statistic * 6.98771084448 

There are 10 degrees of freedom. 
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Figur« fl2. 13 - Th«orit i c a' Hi*togr*m Vtr*u* Simu1»t«d Frtqutnciti For 
Seal«* .00003 and Shape* 1.2 . 
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TAbi* R2. 16 - Simulation Summary Fr«qu*ncy Tabl* Fer fl Two Parameter 
Wei bul 1 : Scale Parameter » .00005 and Shape Parameter * 1.25 

Humber 
of 

Failures 

Freque ne y 
of 

Occur rene* 

Expected 
Occurrence 
Frequency 

flbso1ute 
Value of 

Bifferenc e 

Chi-Square 
Summing 
E1ements 

0 57 67.3795 10.3795 1.60 
1 368 336.8974 31.1026 2.87 
2 871 842.2434 28.7566 .98 
3 1402 1403.7390 1.7390 .00 
4 1 746 1754.6737 3.6737 .04 
5 1 75S 1754.6737 3.3263 .01 
6 1437 146II. 2281 1 . 44 
7 1052 1044.4486 7.5514 .05 
8 63 1 652.7804 21.7804 .73 
9 367 362.6558 4.3442 .05 

10 175 181.3279 6.3279 • 2'¿ 

1 1 85 82.4218 2.5782 . 08 
12 35 34.3424 . 6576 .01 

X> 13 16 17.9260 1.9260 .21 

The Chi-Square Test Statistic = 7.29311137726 

There are 13 degrees of freedom. 
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gur* ft*. - Th«oriricàl Hijtogràf« V*r*ui 3i(nu1*t*d Frtqutnciti For 
Scil** .Ô00ÔÎ ànd Sh*pt* 1.iî . 

A ÊkA ñJ\ já* M Fl '* i j» 

WM»? 



' í ■ i» « i' ■ i* ■ r ■ i.' ■ u ■ V» i.1* V * i1» w i ^ ^ ^ ^ ^ ^ 

T«b1* fl2. 17 - Simulation Summary Frequency Table For fl Two Parameter 
Weibul1 : Scale Parameter ■ .00008 and Shape Parameter ■ 1.3 

Number 
of 

Fai lures 

Freque ne y 
of 

0c c urr ence 

Expected 
Occurrence 
Frequency 

Rbsolute 
Value of 

Difference 

Chi-Square 
Summing 
E1ement s 

Xi 3 19 13.5140 5.4860 2.23 
4 26 33.5479 7.5479 1.70 
3 89 85.0718 3.9282 . 18 
6 190 179.7730 16.2270 .58 
7 348 325.6240 14.3760 .63 
8 486 316.0793 30.0793 1.75 
9 718 727.0494 9.0494 . 11 

10 948 921.8365 26.1635 .74 
1 1 1075 1062.3545 12.4455 . 13 
12 1134 1122.6902 11.3098 . 11 
13 1077 1694.9810 17.9810 .30 
14 979 991.6731 12.6731 . 16 
15 779 838.2378 59.2378 4. 19 
16 663 664.2587 1.2587 .00 
17 518 493.4253 22.3743 1.03 
18 368 348.9762 19.0238 1.04 
7.9 248 232.8808 15.1200 .98 
20 161 147.6360 13.3640 1.21 
21 83 89.1380 6.1380 .42 
22 57 51.3724 5.6.176 .62 
23 16 28.3199 12.3199 3.36 
24 14 14.9614 .9614 .06 
25 5 7.3879 2.5879 .88 

XZ 26 7 6.7737 .2263 .01 

The Chi-Square Test Statistic * 24.4447346868 

There are 23 degrees of freedom. 



Figur« R2. 1? 
,.Th«or iticml HUt0flr4“ Vtrsu* Simulated Fr*qu«nci«* For 
Seal** .00008 and Shap** 1.3 . " ‘ 
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T *b U R£. 18 - SiAiulition SummAry Frtqutncy T Abi« For ft Two PArAmet *r 
W«ibull: ScaI* PArAm*t.*r ■ .00005 And ShApe PArArrieter * 1.4 

Numb* r 
of 

Fai 1 ur « s 

Frsqusncy 
of 

Oc c ur r s ne « 

Expsc t ed 
Oc c urrtnci 
Frsqutncy 

Rbso1 ut « 
VaIu* of 

Difftr«ne* 

Chi-SquAr« 
S u Ai ni i ng 
E1 saisnt î 

X-* ? 9 8.2969 . 7031 .06 
8 16 13.8501 2.1499 • 33 
9 31 30.6323 .3677 .00 

10 62 60.9747 1.0253 .02 
11 182 110.3385 8.3385 .63 
12 186 183.0272 2.9728 .05 
13 315 280.2479 34.7521 4.31 
14 41 1 398.4596 12.5404 .39 
15 508 528.7655 20.7655 .82 
16 658 657.8291 . 1709 .00 
17 779 770.2544 3.7456 . 18 
18 823 851.7883 23.7833 . 97 
19 890 892.3764 2.3764 .01 
20 892 888.1536 3.8464 .02 
21 834 341.8579 7.8579 .07 
22 791 761.7038 29.2962 1. 13 
23 652 659.2169 7.2169 .03 
24 533 546.7478 13.7478 . 35 
25 454 435.3285 18 • é i' 15 .88 
26 316 333.2834 17.2834 .90 
27 225 245.7084 20.7084 1.75 
28 184 174.6755 9.3245 .50 
29 113 119.8958 6.8953 . 48 
30 84 79.5523 4.4477 .25 
31 58 51.0812 6.9138 .94 
32 31 31.7747 .7747 .02 
33 22 19.1662 2.8338 .42 
34 8 11.2209 3.2209 .92 
35 6 6.3816 . 3816 .02 

X> 36 7 7.3890 .3890 .02 

Th« Chi-Squar« T*3t StAtiitic * 1é.2614240945 

Th«r* àrs 29 dsgresi of frssdoAi. 
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Figur* ft£. IS - Th«o*itiCfcl Hijtogr*m V«r*ui Si muí *t, *d Fr*qu«nci** For 
Seils* .00005 *nd Shfcp«* 1.4 . 
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T4b1* fl2. 19 - Si muí*tion Summ*ry Fr«qu*ncy T 4b1• For fl Two P4r*m6t»r 
Weibull: Sc *1 « P*r*m*t*r « . 0OÕ006 *nd Sh*p* P*r*fn*t tr ■ 1.5 

Number 
of 

Fai1ures 

Fre quern; y 
Of 

Oc c urre nc« 

Expect ed 
Occurrence 
Fr« que ne v 

Rbio 1 ut e 
Value of 

Di ff er ene e 

Chi-Square 
Summ ing 
El ementa 

0 38 24.7875 13.2125 7.04 
1 148 148.7251 2.7251 .05 
2 459 448.1734 12.8246 . 37 
3 884 S9i.3588 8.3508 .08 
4 1389 1338.5282 50.4738 1.90 
5 1 804 1808.2314 2.2314 .00 
6 1357 1808.2314 49.2314 1.51 
7 1417 1376.7898 40.2302 1. 18 
8 990 1032.5773 42.5773 1.76 
9 878 688.3849 10.3849 . 16 

10 418 413.0309 2.9691 .02 
11 228 2 5 • c.’ ci 9 b . 7104 .00 
12 108 112.6448 4.6448 . 19 
13 54 51.9899 2.0101 .08 
14 24 22.2814 1.7186 . 13 
13 10 13.4344 3.4344 • 33 

Th« Chi-Squ4re T*sr Statistic = 15.345S959296 

Th«r« are 15 degrees of freedom. 



PERCENT OCCUIWCNCE 
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gur« fl£. 19 - Thforiticàl Hijtogr*in V*nuj Sirnu1%t*d Frfqunciis For 
Sc*1e* .0Û060S ind Ship«* 1.Ï . 
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igur* ñi. 20 Th*oriric*1 Histogram Versus Simulated Frequencies 
Seal«* .00001 and Shape* 1.6 . 

For 



Tibi* «2. 21 

•ut V»”« i * i ■ iria N «ii»•»■■upi ■'•ip'uo*"*’'w ahiip'mfi» "3r^r^iwfwwT*Tfn^Hnflr 

- Simulition Sumftiiry Frtqutncv T*bl* For ñ Two P*r irn« t *r 
I4«i bu 11: Soil* Pirimtt *r » .000002 ind Ship* P*r*rti*ter * 1.7 

Numbe r 
of 

Ful ur es 

Frequencw 
of 

0c c urrence 

Expected 
Occurrence 
Frequencv 

Rbso1ut e 
Value of 

Dif ference 

Chi-Square 
Summ 1ng 
E1e ments 

Xi 3 11 14.1638 3.1638 .71 
4 30 34.9529 4.9529 . 70 
5 97 88.2151 8.7849 .87 
6 197 185.5332 11.4668 .71 
t 354 334.4672 19.5328 1. 14 
8 523 527.5864 4.5864 .04 
9 764 739.7433 24.2567 .80 

10 915 933.4930 18.4930 .37 
11 1079 1070.8987 8.1013 . 06 
12 1137 1126.1523 10.8477 . 10 
13 1031 1093.1601 62.1601 3.53 
14 996 985.3391 10.6609 . 12 
15 787 828.9426 41.9426 2.12 
16 683 653.7843 29.2157 1.31 
17 507 485.3059 21.6941 .97 
18 336 340.2303 4.2303 .05 
19 231 225.9693 5.0307 . 11 
28 154 142.5770 11.4230 .92 
21 89 85.6762 3.3238 . 13 
22 42 49.1437 7.1437 1.04 
23 16 26.9631 10.9631 4.46 
24 i 14.1771 7.1771 3.63 
25 5 7.1561 2.1561 . 65 

X£ 26 9 6.3349 2.6651 1. 12 

The Chi-Squ*r* T**t * 25.656584122 

Ther* iré 23 degrees of freedom. 
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Figur* «2. 21 - Th*oritic»1 Hiitogr*r.i V*r*uj Si mul *T#d Fr*qu*ri.; i « j For 
î c* 1 * * .000602 and Sh*p«* 1.7 . 



T*bl* fi2. 22 - Simulation Summary Frequency Table For fl Two Parameter 
Weibull: Scale Parameter * .0000003 and Shape Parameter 1.8 

Number 
of 

Fat lures 

Freque ne y 
of 

Gc c urr e nc e 

E> pe c t ed 
Occurrence 
Freque ne y 

Absolute 
Value of 

Di f fe renee 

Chi-Square 
Summ ing 
E1 ements 

X4 1 31 32.2872 1.2872 .03 
2 122 113.3947 8.4053 . 62 
3 297 300.0392 3.0592 .03 
4 387 394.4322 7.4522 .09 
3 951 942.1432 8 • o 5 6 c» . 08 
6 1243 1244.3303 1.3303 .08 
7 1422 1408.6648 13.3352 . 13 
8 1402 1395.3643 6.6353 .03 
9 1210 61 18.6132 .28 

10 962 973.6103 11.6103 . 14 
1 1 680 701.3947 21.3947 .63 
12 465 463.1813 1.8183 .01 
13 271 2 3 «J • 3436 1 1 • ¿ T O 6 .46 
14 180 139.8159 20.1841 2.33 
13 91 84.4304 6.3696 .31 
16 32 41.8166 10.1834 2.48 
17 21 19.4926 1.3074 . 12 
18 *? 8.3816 .4-.84 .02 

X2 19 4 3.3323 1.3325 .42 

The Chi-Square Test Statistic * 8.67802723128 

There are 18 degrees of freedom. 
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P i «Jur * 2«. “ Th*oritic*1 Hi i to 5 r 4fn V*rsuf Siiriul4ttd Frtqutrici«3 
îciU* .0000005 ind Sh*»:.«« l.S . 
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Tibí » A2. 23 - Simulation Summary Frequency T&ble For fl Two P*r*meter 
Ueibull: Sc*le Parameter ■ .0000005 and Shape Parameter ■ 1.9 

Number 
of 

Fai1ures 

Frequency 
of 

0c c urr enc e 

Expected 
Occurrence 
Frequencs' 

Pbso1ut e 
Value of 
Difference 

Chi-Square 
Summing 
E1ement s 

X4.7 9 8.2969 .7031 .06 
8 16 13.8501 2.1499 .33 
9 27 30.6323 3.6323 .43 

10 66 60.9747 5.0253 .41 
11 109 110.3385 1.3385 .02 
12 179 183.0272 4.0272 .09 
13 346 280.2479 65.7521 15.43 
14 401 398.4596 2.5404 .02 
15 492 528.7655 36.7655 2.56 
16 639 657.8291 18.8291 .54 
17 776 770.2544 5.7456 .04 
18 808 851.7883 43.7883 2.25 
19 886 892.3764 6.3764 .05 
20 875 888.1536 13.1536 . 19 
21 811 841.8579 30.8579 1.13 
22 807 761.7038 45.2962 2.69 
23 665 659.2169 5.7831 .05 
24 564 546.7478 17.2522 .54 
25 470 435.3285 34.6715 2.76 
26 322 333.2334 11.2834 .38 
27 219 245.7084 26.7084 2.90 
28 184 174.6755 9.3245 .50 
29 111 .119.8958 8.8958 .66 
30 82 79.5523 2.4477 .08 
31 . 38 51.0812 6.9188 .94 
32 27 . 31.7747 4.7747 .72 
33 25 19.1662 5.8338 1.78 
34 12 11.2209 .7791 .05 
35 6 6.3816 .3816 .02 

_*¿36 8 7.3890 .6110 .05 

The Chi-Square Test Statistic * 37.6728575847 

There are 29 degrees of freedom. 



-PCaCtNT CCCUfWCNCE 

* fl2. 23 - Thtoritic*! Hi*togr*iti Vtr*u* Si mu 1 At *d Frtqu#nci*j For 
ScaI«« .0060003 And ShAp«« 1.9 . 
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T«bU R2. 24 - Simul*tton Summitry Fr« qu« ne y T*ble For Fi Two P*r*ni«ttr 
W*i bull : Seal« P4r*ni« t « r * .0000001 ind Shap« P»r*ffi«t«r > 

<■ 

'V 
£*■ 
*. 

Numb«r 
of 

Fill ur « i 

Frtqu« ne y 
of 

0c c ur r « re « 

Exptct *d 
Occurr«nc« 
Fr equ« ne v 

Rbso 1 ut t 
Vil u* of 

In ff« r «ne « 

Ch i -Squirt 
Summ ing 
E1 « m « m s 

24 27.6940 3.6940 .49 
3 71 73.6663 4.6663 .29 
4 173 189.1664 14.1664 1.06 
5 373 378.3327 5.3327 .08 
i 6 i! 7 630.3346 3•5546 .02 
7 928 900.7923 27.2077 . 82 
8 1134 1123.9903 28.0097 .70 
9 1327 1231.1004 75.8996 4.60 

10 1241 1231.1804 10.1804 .08 
1 1 1131 1137.3640 6.3640 . 04 
12 904 947.8033 43.8033 £. • 
13 723 729.0793 6.0793 . 03 
14 497 3¿0.7710 13.7710 1.09 
13 339 347.1807 S.1807 . 19 
18 218 216.9879 1.0121 . 00 
17 118 127.6408 9.6400 . 73 
18 6 3 70.9111 7.9111 .88 
19 42 37.3216 4.6784 . 59 
20 29 18.6608 10.3392 5.73 
21 12 8.8861 3.1139 1.09 

K? 22 4 5.7933 1.7933 . 56 

Th« Chi-Squar* T«*t St4tutic * 21.1074319283 

Th«r« *r« 20 d*gr«*i of fr««dorn. 



Figur* A2. 24 - Thtoriric*’ Hijtogràfh V«rjuj SiMu1*r*(j Fr#qu*ric i *s For 
Sc kl«* . OeOöÖÖl knd Sh»f:** 2 . 

?1 
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T*ble ft2. 25 - S i muí *t i on Sumn»4ry Frequency T*b1e For Fl Two P*r*meter 
Weibull: Scale Parameter * .000006000? and Shape Parameter * 2.5 

Number 
of 

Failures 

Fr eque ne y 
of 

Oc c ur renee 

E pc e t ed 
Oc c ur r e ne e 
F r e que ne " 

flbso1 ut e 
Value of 
Difference 

Ch ï-Square 
Summ ïng 
Element s 

VI 
X
 14 12.3410 1.6580 e 4» 4> 

«b 42 48.8810 7.8810 1.27 
3 157 148.8428 ï.0571 .33 
4 328 337.3716 8.3716 • k' 1 
5 632 607.2688 24.7312 1.01 
6 886 810.8032 14.8032 .24 
7 1186 1171.1612 14.8388 . 18 
8 1380 1317.5564 72.4436 3.88 
8 1276 1317.5564 41.5564 1 .: 1 

16 1181 1135.8008 4.8008 .02 
11 860 870.2006 10.2086 . 1 1 
12 r • & * ¿. • • T* ö 3 2.6505 .01 
13 488 503.7580 5.7586 .07 
14 281 323.8444 32.8444 3.33 
15 188 184.3067 3.6833 .07 
IS 118 108.2875 8.7025 . 86 
17 58 57.8634 1.1366 .02 
18 4¿7 28.8317 1.8317 . 13 
18 14 13.7045 .2855 .01 

K* 20 8.8100 2.8100 . 80 

The Chi-Square Test Statistic * 14.288935S719 

There are 1? degrees of freedom. 



Figur« fli. Th«oriticAl Hi*togr*m Vtrtui Simul*»«d Fr %qu*»ri>: i *i For 
Sc*l«» .00ÕOÕ0Õ00? *nd Ship«* 2.5 . 



ÎAbl# 92. 26 - SimulAtion Summary Frequency Table For fl Two Parameter 
Ueibull: Scale Parameter ■ .000*00000012 and Shape Parameter * 3 

Number 
of 

Failures 

Frequency 
of 

Occurrence 

Expect ed 
Occurrence 
Frequency 

flbsolute 
Value of 

Di fference 

Chi-Square 
Summing 
Elements 

K4 2 6 5.2226 .7774 . 12 

3 20 17.6953 2.3047 .30 

4 45 53.0860 8.0860 1.23 

5 115 127.4064 12.4064 1.21 

6 242 254.8128 12.8128 .64 

7 453 436.8219 16.1781 .60 

e 699 655.2328 43.7672 2.92 

9 911 873.6438 37.3562 1.60 

10 1024 1048.3726 24.3726 .57 

11 1143 1143.6792 .6792 .00 

12 1162 1143.6792 18.3208 .29 

13 1031 1355.7038 24.7038 .58 

14 910 904.8890 5.1110 . 03 

15 690 723.9112 33.9112 1.59 

16 541 542.9334 1.9334 .01 
17 384 383.2471 .7529 .00 

18 256 255.498.. 2.5019 .02 

19 158 161.3672 3.3672 .07 

20 78 96.8203 18.8203 3.66 

21 59 55.3259 3.6741 .24 

22 38 30.1778 7.8222 2.03 

23 22 15.7449 6.2551 2.48 
24 6 7.8725 1.8725 .45 

X* 25 5 6.2980 1.2980 .27 

The Chi-Square Test Statistic * 20.9067773372 

There are 23 degrees of freedom. 
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Figure fl2. 26 - Theoritical Hi*togr*m Versus Simulated Frequencies For 
Sc4le* .030000000012 »nd Shape« 3 . 
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Table R2. 

4 

27 - Simulât i or. Summary Frequency Table For fl Two Parameter 

Weibull: Scale Parameter ■ 1.60000000000E-13 and Shape Parameter « 

Number 

of 
Failures 

Frequency 
of 

0c c urrence 

Expected 
Oc c urrenc e 

Frequenc v 

Rbsolute 
Value of 

D1f f erenc e 

Chi-Square 
Summing 

E1ement s 
Xä 3 16 13.8379 2.1621 .34 

6 24 26.2226 2.2226 . 19 
7 

CO 59.9374 1.9374 . 06 
8 105 119.8747 14.8747 1.85 
9 223 213.1106 9.8894 .46 

10 331 340.977P 10.0230 .29 
11 300 493.96b 4.0335 .03 
12 684 661.2887 22.7113 . 78 
13 820 813.8933 6.1062 .05 
14 951 930.1644 20.8356 . 47 
13 970 992.1753 22.1733 . 50 
16 961 992.1733 31. 1753 . 98 
17 914 933.8121 19.8121 .42 
18 848 830.0532 17.9448 .39 
19 712 698.9938 13.0862 .24 
20 363 559.1951 3.8049 . 03 
21 396 426.0534 30.0534 2. 12 
22 318 309.8370 8.1430 . 21 
23 285 215.5327 10.3527 . 52 
24 146 143.7018 2.2982 . 04 
23 99 91.9692 7.0308 . 54 
26 36 56.5964 .3964 .01 
27 39 33.5386 5.4614 . 89 
28 20 19.1649 .8331 .04 
29 10 10.5737 .3737 . 03 
30 7 5.6393 1.3607 . 33 

*» 31 4 5.5554 1.5354 .44 

Tne Chï-Square Test Statistic » 12.2163233143 

There are 26 degrees of freedom. 
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Figur* fl2t 27 - Th«oritic*1 Histogrini V*r*us Simulated Fr*qu*nci*i For 
ScàU* 1.600G1Ö000O00E-15 and Shape* 4 . 



T*b1 * flî. 28 
- StmuUtion Summary Frequency Table For ft Tw0 Parameter 

Wtibull: Scale Parameter - 2.00000000000E-i9 and Shape Parameter - 

Number 
of 

Fai 1ures 

Fr eque ne y 
of 

Oc c urrence 

Expected 
Occurrence 

Freauency 

Absolutc 
Value of 

Dif f erenc e 

Chi-Square 
Summing 

Elements 
7 11 7.7859 3.2141 1.33 
8 14 13.0867 .9133 . 06 
9 28 29.0815 1.0815 . 04 

10 70 ! 58.1631 11.8369 2.41 
11 95 105.7510 10.7510 1.09 
12 184 176.2517 7.7483 . 34 
13 282 271.1565 10.8435 . 43 
14 348 387.3664 39.3664 4.00 
15 P 529 516.4885 12.5115 . 30 
16 656 645.6107 10.3893 . 17 
17 764 759.5420 4.4580 . 03 
18 806 843.9355 43.9355 2.29 
19 948 888.3532 59.6468 4.00 
20 865 888.3532 23.3532 . 61 
21 865 846.0506 18.9494 . 42 
22 750 769.1369 19.1369 . 48 
23 651 668.8147 17.8147 . 47 
24 571 557.3456 13.6544 . 33 
25 454 445.8765 8.1235 . 1 5 
26 358 342.9819 15.0181 
27 233 254.0607 21.0607 1.75 
28 165 181.4719 16.4719 1.50 
29 136 125.1530 10.8470 . 94 
30 88 83.4354 4.5646 . 25 
31 53 53.8293 .8293 . 01 
32 29 33.6433 4.6433 . 64 
33 23 20.3899 2.6101 . 33 
34 11 11.9940 .9940 . 0S 
35 8 6.8537 1.1463 . 1 9 X2 36 11 5.8658 5.1342 4.49 

The Chi-Square Test Statistic * 29.8118017237 

There are 29 degrees of freedom. 
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T*b’t R2. 29 - Si mul*tion Summary Frequency Table For fl Two Parameter 
Ueibull: Scale Parameter ■ 3.0O0O0006000E-30 and Shape Parameter » 

7.3 

Number 
of 

Fai 1 ures 

Frequency 
of 

Occurrence 

Expect ed 
Occurrence 
Frequency 

ñbso1ut e 
Value of 
Difference 

Chi-Square 
Summing 
E1ement s 

0 85 67.3795 17.6203 4.61 
1 334 336.8974 2.8974 .02 
2 846 842.2434 2.2434 .01 
3 1425 1403.7396 21.2610 . 32 
4 1733 1754.6737 21.6737 .27 

3 1866 1754.6737 45.3263 1.1? 
6 1494 1462.2281 31.7719 .69 
7 1662 1044.4486 42.4486 1.73 
8 652 632.7864 .7804 .00 
9 324 362.6558 38.6558 4. 12 

10 179 181.3279 2.3279 .63 
11 69 82.4218 13.4218 2. 19 
12 35 34.3424 .6576 .01 
13 20 13.2086 6.7914 3.49 
14 8 6.2898 1.7102 . 46 

The Chi-Square Test Statistic * 19.1212854592 

There are 14 degrees of freedom. 
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Figur* fl2. 29 Th*ori t ic*1 Hurogr*«. V*r*us Simul*t*d Fr*qu*nci*s For 
Sc *1 ** 3.00000000000E-30 arid Shap*« 7.3 . 
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TabU R2. 30 

10 

- Simulation Summary Fraquancy Tabla For fl Two Paramatar 
Waibull: Scala Paramatar ■ 4.OOOOO00OOOOE-4O and Shape Parameter * 

Number 
of 

Fai 1ures 

Frequency 
of 

Occur renca 

Expected 
Occurrence 
Frequency 

flbsolut a 
Value of 

Diffaranca 

Chi-Square 
Summing 
E1 amant s 

0 218 183.1564 34.8436 6.63 
1 745 732.6256 12.3744 .21 
2 1488 1465.2511 22.7489 .35 
3 1921 1953.6681 32.6681 .55 
4 1918 1953.6681 35.6681 .65 
5 1600 1562.9345 37.0655 .88 
6 1027 1041.9563 14.9563 .21 
7 595 595.4036 .4036 .00 
8 283 297.7018 14.7018 .73 
9 128 132.3119 4.3119 . 14 

10 48 52.9248 4.9248 .46 
11 23 19.2454 3.7546 .73 

X> 12 6 6.4151 .4151 .03 

Tha Chi-Square Test Statistic * 11.5664532843 

There are 12 degrees of freedom. 



Figur« R2. 30 - Thtoritic*! Histogram Versus Simulattd Frequencies For 
Seal** 4.00000000000E-40 and Shape* 10 . 
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Appendix 3 

ProbAbility T*b1 vs 



T«bit A3. 1* ProbAbillty Ttbltt Por A Shop# PArAmtttr of .tl 

L\ 
L% 

V-. 

Ttftt Tfot In 
Hulttpltt Of 

Cumul*tlot ProbAblllty of X or Lttt Occurrtnctt 

Ch*r*ct tritt 1c 
Lift 0 1 2 3 4 5 6 7 0 9 ie 11 

. 93 379 747 925 983 997 999 1000 1000 1000 1000 1000 1000 

. 10 376 744 924 982 997 999 1000 1000 1000 1000 1000 1000 

.20 374 742 923 982 997 999 1000 1000 1000 1000 1000 1000 

.25 373 741 922 982 997 999 1000 1000 1000 1000 1000 1000 

.30 372 740 922 982 997 999 1000 1000 1000 1000 1000 1000 

.40 371 739 921 982 996 999 1000 1000 1000 1000 1000 1000 

.50 370 738 921 981 996 999 1000 1000 1000 1000 1000 1000 

.60 370 738 921 981 996 999 1000 1000 1000 1000 1000 1000 

.70 369 737 920 981 996 999 1000 1000 1000 1000 1000 1000 

.75 369 737 920 981 996 999 1000 1000 1000 1000 1000 1000 

.86 369 737 920 981 996 999 1000 1000 1000 1000 1000 1000 

.90 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.00 366 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 367 735 919 981 996 999 1000 1000 1000 1000 1000 1000 
1.50 366 734 919 981 996 999 1000 1000 1000 1000 1000 1000 
1.75 366 734 919 981 996 999 1000 1000 1000 1000 1000 1000 
2.00 365 733 918 981 996 999 1000 1000 1000 1000 1000 1000 
2.25 365 733 918 981 996 999 1000 1000 1000 1000 1000 1000 
2.50 365 732 918 980 996 999 1000 1000 1000 1000 1000 1000 
2.75 364 732 918 980 996 999 1000 1000 1000 1000 1000 1000 
3.00 364 732 918 980 996 999 1000 1000 1000 1000 1000 1000 
3.50 363 731 917 980 996 999 1000 1000 1000 1000 1000 1000 
4.00 363 731 917 980 996 999 1000 1000 1000 1000 1000 1006 
4.50 362 730 917 980 996 999 1000 1000 1000 1000 1000 1000 
5.00 362 730 917 980 996 999 1000 1000 1000 1000 1000 1000 
6.00 361 729 916 980 996 999 1000 1000 1000 1000 1000 1000 
7.00 361 729 916 980 996 999 1000 1000 1000 1000 1000 1000 
8.00 360 728 916 °CC 996 999 1000 1000 1000 1000 1000 1000 
9.00 360 728 916 980 996 999 1000 1000 1000 100 ■ 1000 1000 

10.00 359 727 915 980 996 999 1000 1000 1000 1000 1000 1000 
11.00 359 727 915 979 996 999 1000 1000 1000 1000 1000 1000 
12.00 359 727 915 979 996 999 1000 1000 1000 1000 1000 1000 
13.00 356 726 915 979 996 999 1000 1000 1000 1000 1000 1000 
14.00 358 726 915 979 996 999 1000 1000 1000 1000 1000 1000 
15.00 358 726 915 979 996 999 1000 1000 1000 1000 1000 1000 
16.00 356 725 914 979 996 999 1000 1000 1000 1000 1000 1000 
17.00 357 725 914 979 996 999 1000 1000 1000 1000 1000 1000 
18.00 357 725 914 979 996 999 1000 1000 1000 1000 1000 1000 
19.00 357 725 914 979 996 999 1000 1000 1000 1000 1000 1000 

r 20.00 357 725 914 979 996 999 1000 1000 1000 1000 1000 1000 
21.00 357 724 914 979 996 999 1000 1000 1000 1000 1000 1060 
22.00 357 724 914 979 996 999 1008 1000 1006 1000 1000 1060 
23.00 356 724 914 979 996 999 1000 1000 1000 1000 1000 1006 
24.00 356 724 914 979 996 999 1000 1000 1006 1000 1000 1000 
25.00 356 724 914 979 996 999 1000 1000 1000 1000 1000 1060 
30.00 355 723 913 979 996 999 1000 1000 1006 1060 1000 1060 
35.00 355 722 913 979 996 999 1000 1000 1000 1000 1000 1066 
40.08 354 722 913 979 996 999 1000 1000 1000 1060 1000 1066 
45.00 354 721 912 979 996 999 1000 1000 1066 1000 1000 1066 
50.00 353 721 912 978 996 999 1000 1000 1000 1000 1000 1006 



Table A3. 2- Probability Tob lot For A Shop* Poroottor of 02 

Tost Tint 
Hui11 pitt 

In 
Of 

Cumulât lut Probobillty of X or Ltft» Occurrences 

Chorocter 1 st (c 
Life e 1 2 3 4 5 6 7 6 9 10 11 

.05 390 757 930 984 997 1000 1000 1800 1000 1000 1000 1000 

. 10 385 752 928 984 997 1000 1000 1800 1000 1000 1000 1000 

.20 380 747 925 983 997 999 1000 1000 1000 1000 1000 1000 

.25 378 746 925 983 997 999 1000 1000 1000 1000 1000 1000 

.30 377 745 924 982 997 999 1000 1000 1000 1000 1000 1000 

.40 375 742 923 982 997 999 1000 1000 1000 1000 1000 1000 

.50 373 741 922 982 997 999 1000 1000 1000 1000 1000 1000 

.60 372 739 922 982 996 999 1000 1000 1000 1000 1000 1006 

.70 371 738 921 981 996 999 1000 1000 1000 1000 1000 1000 

.75 370 738 921 ?81 996 999 1000 1000 1000 1000 1000 1000 

.80 370 737 921 981 996 999 1000 1000 1000 1000 1000 1000 

.90 369 737 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 961 996 999 1000 1000 1000 1000 1000 1000 
1.25 366 734 919 981 996 999 1000 1000 1000 1000 1000 1000 
1.50 365 733 918 981 996 999 1000 1000 1000 1000 1000 1000 
1.75 364 732 918 980 996 999 1000 1000 1000 1000 1000 1000 
2.00 363 731 917 980 996 999 1000 1000 1000 1000 1000 1000 
2.25 362 730 917 980 996 999 1000 1000 1000 1000 1000 1000 
2.50 361 729 916 980 996 999 1000 1000 1000 1000 1000 1000 
2.75 360 728 916 980 996 999 1000 1000 1000 1000 1000 1000 
3.00 360 728 916 960 996 999 1000 1000 1000 1000 1000 1000 
3.50 359 726 915 979 996 999 1000 1000 1000 1000 1000 1000 
4.00 358 725 914 979 996 999 1000 1000 1000 1000 1000 1000 
4.50 357 725 914 979 996 999 1000 1000 1000 1000 1000 1000 
5.00 356 724 914 979 996 999 1000 1000 1000 1000 1000 1000 
6.00 355 722 913 979 996 999 1000 1000 1000 1000 1000 1000 
7.00 354 721 912 978 996 999 1000 1000 1000 1000 1000 1000 
8.00 353 720 912 978 996 999 1000 1000 1000 1000 1000 1000 
9.00 352 719 911 978 996 999 1000 1000 1000 1000 1000 1000 

10.00 351 718 911 978 996 999 1000 1000 1000 1000 1000 1000 
11.00 350 718 910 978 996 999 1000 1000 1000 1000 1000 1000 
12.00 350 717 910 976 995 999 1000 1000 1060 1000 1000 1000 
13.00 349 716 910 978 995 999 1000 1000 1000 1000 1000 1000 
14.00 348 716 909 978 995 999 1000 1000 1060 1000 1000 1000 
15.00 348 715 909 977 995 999 1000 1000 1000 1000 1000 1000 
16.00 347 715 909 977 995 999 1000 1006 1000 1000 1060 1000 
17.00 347 714 909 977 995 999 1000 1000 1000 1000 1006 1000 
18.00 347 714 908 977 995 999 1000 1000 1000 1000 1000 1000 
19.00 346 713 90S 977 995 999 1000 1000 1060 1000 1000 1000 
20.00 346 713 908 977 995 999 1000 1006 1066 1000 1000 1006 
21.00 345 713 908 977 995 999 1000 1000 1006 1000 1000 1000 
22.00 345 712 908 977 995 999 1060 1000 1000 1000 1000 1000 
23.00 345 712 907 977 995 999 1000 1006 1000 1000 1000 1060 
24.00 345 712 907 977 995 999 1000 1000 1000 1000 1000 1060 
25.00 344 711 907 977 995 999 1000 1000 1000 1000 1600 1000 
30.00 343 710 906 976 995 999 1000 1006 1000 1060 1000 1006 
35.00 342 709 906 976 995 999 1600 1060 1000 1000 1000 1000 
40.00 341 708 905 976 995 999 1000 1006 1008 1000 1066 1006 
45.00 340 707 905 976 995 999 1000 1000 1600 1000 1006 1006 
50.00 339 706 904 976 995 999 1000 1060 1000 1006 1060 1006 
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T Abi« A3. 3** ProbAblIlty T*blt» For A Shop* P«rAm«t«r of .05 

T«»t Tl«« In 
Aultlpl«« Of 

Cumul At Iw« ProbAblIlty of X or L»»s Occurr«nc«» 

ChAPACttrlst U 
Llf« e 1 2 3 4 5 6 7 8 9 10 11 

.85 423 787 943 988 996 1000 1000 1000 1000 1000 1000 1000 

. 10 410 776 939 987 998 1000 1000 1000 1000 1000 1000 1000 

.20 397 764 933 985 997 1000 1000 1000 1000 1000 1000 1000 

.25 393 760 932 985 997 1000 1000 1000 1000 1000 1000 1000 

.30 390 757 930 984 997 1000 1000 1000 1000 1000 1000 1000 

.40 385 752 928 984 997 1000 1000 1000 1000 1000 1000 1000 

.50 381 748 926 983 997 1000 1000 1000 1000 1000 1000 1000 

.60 377 745 924 983 997 999 1000 1000 1000 1000 1000 1000 

.70 374 742 923 982 997 999 1000 1 0*0 1000 1000 1000 1000 

.75 373 741 922 982 997 999 1000 1000 1000 1000 1000 1000 

.80 372 740 922 982 997 999 1000 1000 1000 1000 1000 1000 

.90 370 738 921 981 996 999 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 364 732 918 980 996 999 1000 1000 1000 1000 1000 1000 
1.50 360 728 916 980 996 999 1000 1000 1000 1000 1000 1000 
1.75 358 725 914 979 996 999 1000 1000 1000 1000 1000 1000 
2.00 355 723 913 979 996 999 1000 1000 1000 1000 1000 1006 
2.25 353 721 912 978 996 999 1000 1000 1000 1000 1000 1000 
2.50 351 719 911 978 996 999 1000 1000 1000 1000 1006 1000 
2.75 349 717 910 978 995 999 1000 1000 1000 1066 1000 1000 
3.80 348 715 909 977 995 999 1000 1000 1000 1060 1080 1000 
3.50 345 712 907 977 995 999 1000 1000 1000 1000 1006 1000 
4.00 342 709 906 976 995 999 1000 1000 1000 1606 1000 1000 
4.50 340 707 905 976 995 999 1000 1000 1000 1000 1000 1000 
5.00 338 705 904 975 995 999 1000 1000 1000 1000 1000 1000 
6.00 335 701 902 975 995 999 1000 1000 1000 1000 1000 1000 
7.00 332 696 900 974 995 999 1000 1000 1000 1000 1000 1000 
8.00 338 696 898 974 994 999 1000 1000 1000 1000 1000 1000 
9.00 326 693 897 973 994 999 1000 1000 1000 1000 1000 1000 

10.00 326 691 896 973 994 999 1000 1000 1000 1000 1000 1000 
11.00 324 689 895 972 994 999 1000 1000 1000 1000 1000 1060 
12.00 322 687 894 972 994 999 1000 1000 1006 1600 1000 1000 
13.00 321 666 893 971 994 999 1000 1000 1066 1066 1000 1000 
14.00 319 664 892 971 994 999 1000 1000 1006 1000 1000 1066 
15.00 318 683 891 971 994 999 1000 1000 1066 1006 1000 1006 
16.00 317 661 890 971 994 999 1000 1000 1006 1000 1006 1006 
17.00 316 686 896 970 993 999 1000 1000 1060 1000 1000 1006 
18.00 315 679 889 970 993 999 1000 1000 1000 1006 1000 1000 
19.00 314 678 888 970 993 999 1000 1000 1066 1000 1066 1060 
20.08 313 677 888 969 993 999 1000 1080 1600 1000 1000 1006 
21.00 312 676 637 969 993 999 1000 1000 1060 1060 1006 1060 
22.00 31 1 675 687 969 993 999 1000 1000 1060 1000 1600 1060 
23.00 316 674 836 969 993 999 1000 1000 1006 1060 1000 1066 
24.00 310 673 865 969 993 999 1000 1000 1006 1000 1000 1066 
25.00 309 672 885 966 993 999 1080 1000 1000 1006 1000 1060 
30.00 306 668 883 967 993 999 1006 1000 1006 1006 1000 1066 
35.00 303 665 881 967 992 999 1000 1000 1000 1600 1000 1000 
40.00 300 662 879 966 992 998 1000 1000 1000 1066 1006 1666 
45.00 298 659 877 965 992 998 1000 1000 1006 1660 1000 1066 
50.00 296 657 876 965 992 998 1006 1000 1066 1006 1066 1066 
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T*b1« A3. 4- Probability Tablet For A Shape Parameter of .10 

Test Time 
Multiples 

In 
Of 

Cumulât lue Probability of X or Less Occurrences 

Characterlst 1c 
Life 0 1 2 3 4 5 6 7 e 9 10 11 

.03 477 830 961 993 999 1000 1000 1000 1000 1000 1000 1000 

. ie 432 811 933 991 999 1000 1000 1000 1006 1000 1000 1000 

.20 427 790 945 939 998 1000 1000 1000 1000 1000 1000 1000 

.25 419 783 942 988 998 1000 1000 1000 1000 1000 1000 1000 

.30 412 777 939 987 998 1000 1000 1000 1000 1000 1000 1000 

.40 402 768 935 986 998 1000 1000 1000 1000 1000 1000 1006 

.30 393 760 932 983 997 1000 1000 1000 1000 1000 1000 1000 

.60 387 754 929 984 997 1000 1000 1000 1000 1000 1000 1000 

.70 381 749 926 983 997 1000 1000 1000 1000 1000 1000 1000 

.73 378 746 925 983 997 999 1000 1000 1000 1000 1000 1000 

.80 376 744 924 982 997 999 1009 1000 1000 1000 1000 1000 

.90 372 740 922 982 996 999 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 360 727 916 980 996 999 1000 1000 1000 1000 1000 1000 
1.50 353 721 912 978 996 999 1000 1000 1000 1000 1000 1000 
1.73 347 715 909 977 993 999 1000 1000 1000 1000 1000 1000 
2.00 342 709 906 976 993 99> 1090 1000 1000 1000 1000 1000 
2.23 338 705 904 973 993 999 1000 1000 1000 1000 1000 1000 
2.50 334 701 901 975 993 999 1000 1000 1000 1000 1000 1000 
2.75 331 697 899 974 994 999 1000 1000 1000 1000 .900 1000 
3.00 328 693 897 973 994 999 1000 1000 1000 1000 1000 1000 
3.50 322 687 894 972 994 999 1000 1000 1000 1000 1000 1000 
4.00 317 681 890 971 994 999 1000 1000 1000 1000 1000 1000 
4.50 313 676 888 969 993 999 1000 1000 1000 1000 1000 1000 
5.00 309 672 885 968 993 999 1000 1000 1000 1000 1000 1000 
6.00 302 664 880 967 992 999 1000 1000 1000 1000 1000 1000 
7.00 297 637 876 963 992 998 1000 1000 1090 1000 1000 1000 
8.00 292 651 873 96 3 991 998 1000 1000 1000 1000 1000 1000 
9.00 288 646 869 962 991 998 1000 1000 1000 1000 1000 1000 

10.00 284 641 866 961 991 998 1000 1000 1006 1000 1000 1000 
11.00 261 637 864 960 990 998 1000 1000 1000 1000 1000 1066 
12.00 277 633 861 939 998 998 1000 1000 1006 1000 1000 1006 
13.00 273 630 839 958 990 998 1000 1000 1000 1000 1000 1000 
14.00 272 626 837 937 989 998 1000 1000 1000 1060 1000 1000 
15.00 270 623 855 936 989 998 1000 1000 1000 1000 1000 1000 
16.00 267 620 853 955 989 998 1000 1000 1000 1000 1000 1000 
17.00 265 617 851 954 988 998 1000 1000 1000 1060 1000 1000 
18.00 263 614 849 933 988 997 108 0 1006 1000 1006 1066 1006 
19.00 261 612 847 953 988 997 1006 1006 1 00« 1000 1000 1006 
20.00 259 609 846 952 988 997 99® 1066 1006 1000 1066 1060 
21.00 258 607 844 931 987 997 999 1000 1006 1008 1000 1000 
22.00 256 605 843 950 987 997 999 1000 1006 1060 1006 1006 
23.00 253 603 841 950 987 997 999 1000 1006 1060 1666 1000 
24.00 253 601 840 949 987 997 999 1000 1000 1600 1006 1000 
23.00 252 399 838 949 987 997 999 1000 1000 1000 1006 1006 
30.00 245 590 832 946 986 997 999 1000 1606 1000 1066 1006 
35.00 240 583 827 943 983 996 999 1060 1060 1000 1660 1006 
40.00 235 576 822 941 984 996 999 1060 1006 1000 1006 1006 
45.00 231 570 818 939 983 996 999 1066 1066 1006 1066 1066 
50.00 228 568 814 937 982 996 999 1060 1666 1006 1000 1066 
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Ta61« Ä3. 3- Prob*b111ty Tâbltt For R Shop* P*ramtt»r of 13 

Toot Tío* In 
Ruit1p1«t Of 

Ckmulotiwt ProbAbillty of X or Loss Occurrences 

ChftPACtorlfttlc 
Lift 0 1 2 3 4 3 6 7 8 9 10 11 

.05 328 865 973 ”996“ 999 1000 1000 1000 1000 1000 1000 1000 

. 10 493 841 965 994 999 1000 1000 1000 1000 1000 1000 1000 

.20 436 814 933 991 999 1000 1000 1000 1000 1000 1000 

.25 444 804 951 990 998 1000 1000 1000 1000 1000 1000 1000 

.30 434 796 947 990 998 1000 1000 1000 1000 1000 1000 1000 

.40 mm imiiiEriiMi] irrn inn mu 

.60 

.70 

.73 

.80 

.90 
1.00 
1.25 
1.50 
1.75 
2.00 
2.23 

39t 
_388 
384 
360 
374 
368 
356 
346 
337 
330 

763 
73! 
731 
748 
742 
736 
723 
713 
704 
696 

933 
929 
927 
926 
923 
920 
913 
908 
903 
898 

985 
964 
983 
983 
982 
981 
979 
977 
975 
974 

997 
997 
997 
997 
997 
996 
996 
995 
995 
994 

1000 
1000 
1000 
1000 
999 
999 
999 
999 
999 
999 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

1000 
1000 
1000 
1000 
1000 
1009 
1000 
1000 
1000 
1000 

1000 
1000 
1000 
1006 
1000 
1000 
1000 
1000 
1000 
1000 

10001 
1000 
1000 
1000 
1008 
1000 
1000 
1000 
1000 
1000 

Z. 50 317 682 891 971 994 999 1000 1000 1000 1000 1000 1000 
2.73 312 676 887 969 993 999 1000 1000 1000 1000 1000 1000 
3.00 366 670 884 968 993 999 1000 1006 1000 1000 1000 1006 
3.50 299 660 878 966 992 998 1000 1000 1060 1000 1000 1006 
4.00 292 651 873 963 991 998 1000 1060 1000 1000 1000 1006 
4.50 286 644 868 961 991 998 1000 1006 1000 1000 1000 1000 
5.00 280 636 863 960 990 998 1000 1006 1000 1000 1000 1006 
6.00 270 624 855 956 989 998 1000 1000 1006 1000 1000 1000 
7.00 262 613 848 933 988 997 1000 1000 1000 1000 1000 1000 
8.00 255 604 842 950 987 997 999 1000 1000 1000 1006 1000 
9.00 249 395 836 947 986 997 999 1000 1000 1000 1000 1000 

10.00 244 588 830 943 985 997 999 1000 1000 100C 1000 1006 
11.00 239 581 825 942 984 996 999 1006 1000 1000 1006 1000 
12.06 234 574 821 940 984 996 999 1000 1000 1000 1000 1006 
13.00 236 568 817 938 963 996 999 1006 1000 1000 1000 1060 
14.06 226 363 812 936 982 996 999 1000 1000 1060 * 000 1000 
15.00 223 357 809 934 981 996 999 1000 1000 1000 1000 1066 
16.00 226 533 805 932 981 993 999 1000 1000 1000 1000 1066 
17.00 217 548 801 931 980 995 999 1000 1000 1000 1000 1000 
18.00 214 544 798 929 979 993 999 1000 1000 1006 1066 1006 
19.08 211 339 793 927 979 993 999 1000 1000 1066 1006 1060 
20.00 209 536 792 926 978 993 999 1060 1660 1060 1060 1066 
21.60 206 332 789 924 977 994 999 1066 1006 1006 1006 1000 
22.66 204 528 786 923 977 994 999 1000 1000 1006 1060 1660 
23.06 202 525 783 921 976 994 999 1000 1000 1000 1066 '000 
24.06 206 521 781 920 976 994 999 1600 1000 1600 1000 1006 
25.06 198 318 778 918 973 994 999 1000 1000 1000 1006 1000 
30.00 189 504 766 912 973 993 998 1000 1006 1000 1060 1066 
35.00 162 492 756 906 970 992 938 1060 1066 1000 1066 1066 
40.00 176 481 747 961 963 991 998 1000 1060 1066 1000 1000 
43.00 170 472 739 896 966 996 998 999 1006 1000 1066 106 3 
30.00 166 463 731 892 964 990 997 999 1000 1000 1000 1000 
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Tabl« R3. 6- Prob4bi11ty ÎAblts For R Ship* PorAinottr of 20 

1 T#*t Tim* In 
Mul11 pi*s Of H 

CumulAtlv* ProbAblllty of X or Loss Occurrtncts 

Chor4Cter 1»t1c 
Llf* 9 1 2 3 4 5 6 7 8 9 10 11 

.05 577 895 982 998 1000 1000 1000 1000 1000 1000 1000 1000 

. 10 532 868 974 996 1000 1000 1000 1000 1000 1000 1000 1000 

.20 484 836 963 994 999 1000 1000 1000 1060 1000 1000 1000 

.25 469 824 958 992 999 1000 1000 1000 1000 1000 1000 1000 

. 30 456 814 955 991 999 1000 1000 1000 1000 1000 1000 1000 

.40 435 797 948 990 998 1000 1000 1000 1000 1000 1000 1000 

.58 419 783 942 988 998 1000 1000 1000 1000 1800 1000 1000 

.60 405 771 937 966 998 1000 1000 1000 1000 1000 1000 1006 
70 394 761 932 985 997 1000 1000 1000 1000 1000 1000 1060 

. 75 389 756 930 984 997 1006 1000 1000 1000 1000 1000 1000 

.80 384 752 928 984 997 1000 1000 1000 1000 1000 1000 1060 

.90 376 743 923 982 997 999 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1680 1000 1000 1000 1000 1000 
1.25 351 719 911 978 996 999 1000 1000 1000 1000 1000 1000 
1.50 338 705 904 975 995 999 1000 1000 1000 1000 1006 1000 
1.75 327 692 897 973 994 999 1000 1000 1000 1000 1000 1000 
2.00 317 681 890 971 994 999 1000 1000 1000 1000 1000 1060 
2.25 308 671 885 968 993 999 1000 1000 1000 1000 1000 1000 
2.50 301 662 879 966 992 998 1006 1000 1000 1000 1000 1000 
2.75 294 654 874 964 992 998 1000 1000 1000 1000 1000 1000 
3.00 288 646 869 962 991 998 1000 1000 1000 1000 1000 1060 
3.50 277 632 861 958 990 998 1000 1000 1000 1000 1000 1006 
4.00 267 620 853 955 989 998 1000 1000 1000 1006 1000 1000 
4.50 259 609 845 952 988 997 999 1000 1000 1000 1000 1300 
5.00 252 599 838 949 987 997 999 1000 1000 1000 1000 1000 
6.00 239 581 826 943 984 996 999 1000 1000 1000 1000 1000 
7.00 229 566 815 937 983 996 999 1000 1000 1000 1000 1060 
8.00 220 553 805 932 981 995 999 1000 1000 1000 1000 1000 
9.00 212 541 796 928 979 995 999 1060 1000 1000 1000 1006 

10.00 205 530 787 923 977 994 999 1000 1000 1000 1000 1000 
11.00 199 520 779 919 975 994 999 1000 1000 1000 1000 1006 
12.00 193 511 772 915 974 993 998 1000 1060 :000 1606 1006 
13.00 188 503 765 911 972 993 998 1000 1006 1060 1066 1006 
14.00 184 495 758 908 971 992 998 1000 1060 1006 1006 1006 
15.00 179 487 752 904 969 992 998 1000 1000 1060 1060 1000 
16.00 175 481 746 901 968 991 998 1000 1060 1000 1000 1066 
17.00 172 474 741 897 966 991 998 1006 1000 1006 1600 1000 
18.00 168 468 735 894 965 990 998 999 1006 1066 1060 1000 
19.00 165 462 730 891 963 990 997 999 1006 1000 1066 1606 
20.00 162 457 725 888 962 989 937 999 1060 1060 1006 1006 
21.08 159 452 720 885 961 989 997 999 1000 1066 1000 1066 
22.00 156 446 716 882 959 988 997 999 1000 1060 1000 1006 
23.00 154 442 711 879 958 988 997 999 1000 1000 1000 1000 
24.00 151 437 707 877 957 987 997 999 1000 1000 1000 1060 
25.00 149 433 703 874 956 987 997 999 1000 1000 1606 1000 
30.00 139 413 684 862 950 984 996 999 1000 1060 1000 1000 
35.00 131 396 667 851 944 982 995 999 1000 1066 1060 1000 
40.00 124 382 652 840 939 980 994 999 1000 1006 1060 1000 
45.00 118 369 639 831 934 978 994 998 1000 1060 1006 1006 
50.00 —-L1-.2 358 626 822 929 976 993 998 1000 1 00G 1 1000 1000 
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T*bl» A3. 7- Probtbi H xy T*bU» For A 8h4pt P4r*mtttr of 
.29 

Toit Tim* In 
Múltiplos Of 

Choroctorist 1c 
Lifo 

Cumulotluo Probability of 
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Ttblt fl3. 8- Prob4bi11ty Ttblts For fi Sh*p* P*r4m*ttr of 88 

'N , 

L*‘,V 
V 

T#»t Time 
MuH <p1«4 

In 
Of 

Cumul4t1u« Prob4bH1ty of X or L«4i Occurr*nc»» 

Ch4r4Ct#rí»t 1 c 
L i f • 0 1 2 3 4 5 6 7 8 9 10 11 

.05 666 937 992 999 1000 1000 1000 1000 1000 1000 1000 1000 

. 10 606 909 986 998 1000 1000 1000 1000 1000 1000 1000 1000 

.20 540 872 975 996 1000 1000 1000 1000 1000 1030 1000 1000 

.25 517 858 971 995 999 1000 1000 1000 1000 1000 1000 1000 

. 30 498 845 966 994 999 1000 1000 1000 1000 1000 1000 1000 

.40 468 823 958 992 999 1000 1000 1000 1000 1000 1000 1000 

.50 444 804 951 990 998 1000 1000 1000 1000 1000 1000 1000 

.60 424 788 944 989 998 1000 1000 1000 1000 1000 1000 1000 

.70 407 773 937 987 998 1000 1000 1000 1000 1000 1000 1000 

.75 400 766 934 986 997 1000 1000 1000 1000 1000 1000 1000 

. 80 392 760 931 985 997 1000 1000 1000 1000 1000 1000 1000 

. 90 380 747 925 983 997 999 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 343 710 907 976 995 999 1000 1000 1000 1000 1000 1000 
1.50 323 688 894 972 994 999 1000 1000 1000 1000 1000 1000 
1.75 306 669 883 968 993 999 1000 1000 1000 1000 1000 1000 
2.00 292 651 673 963 991 998 1000 1000 1000 1000 1000 1000 
2.25 279 638 863 959 990 998 1000 1000 1000 1000 1000 1000 
2.50 268 621 853 955 989 998 1000 1000 1000 1000 1000 1000 
2.75 258 608 844 951 987 997 999 1000 1000 1000 1000 1000 
3.00 249 595 836 947 986 997 999 1000 1000 1000 1000 1000 
3.50 233 573 820 940 983 996 999 1000 1000 1000 1000 1000 
4.00 220 553 805 932 981 995 999 1000 1000 1000 1000 1000 
4.50 208 535 791 925 978 994 999 1000 1000 1000 1000 1000 
5. Ï0 198 518 778 918 975 994 999 1000 1000 1000 1000 1000 
6.80 181 490 754 905 970 992 998 1000 1000 1000 1000 1000 
7.00 166 465 733 892 964 990 997 999 1000 1000 1000 1000 
8.00 155 443 713 880 959 988 997 999 1000 1000 1000 1000 
9.00 145 424 695 869 953 986 996 999 1000 1000 1000 1000 

10.00 136 407 678 858 948 984 996 999 1008 1000 1000 1000 
11.00 128 392 662 847 942 981 995 999 1000 1000 1008 1000 
12.00 122 378 648 837 937 979 994 998 1060 1000 1000 1000 
13.00 115 365 634 82 ' 932 977 993 998 1000 1000 1000 1000 
14.00 110 353 621 818 927 975 992 998 1000 1000 1000 1000 
15.00 105 342 608 809 922 972 992 998 999 1000 1000 1000 
16.00 101 331 597 800 917 970 991 997 999 1000 1000 1000 
17.00 96 322 586 791 912 968 990 997 999 1000 1000 1000 
18.00 93 313 575 783 907 966 989 997 999 1000 1000 1000 
19.00 89 304 565 775 902 963 988 997 999 1080 1008 1000 
20.00 86 296 555 767' 897 961 987 996 999 X 000 1000 1000 
21.00 83 289 546; 759 892 958 986 996 99 9 1000 1000 1000 
22.00 80 282 537 752 887 956 985 995 999 1000 1000 1000 
23.00 77 275 528 744 883 954 984 995 999 1000 1000 1000 
24.0@ 75 268 520 737 878 951 983 995 999 1000 1000 1000 
25.00 7 2 262 512 730 874 949 982 994 998 1000 1000 1000 
30.00 62 236 476 698 852 937 977 992 998 999 1000 1000 
35.00 55 214 445 668 831 925 971 990 997 999 1000 1000 
40.00 49 196 418 642 811 914 965 988 996 999 1000 1000 
45.00 44 180 394 617 792 902 959 985 995 998 1000 1000 
50.00 39 167 373 595 7751 891 953 982 994 998 999 1000 
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T*b1t A3. 9- Probability Tablts For A Shapt Paramtttr of 35 

Tt*t Tía* In 
Multlpltt Of 

Cumulative Probability of X or Less Occurrences 

Character 1 at 1c 
Life e 1 2 3 4 S 

i 

6 7 8 9 10 11 

. 05 704 951 994 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 10 640 926 989 999 1000 1000 1000 1000 1000 1000 1000 1000 

.20 566 866 980 997 1000 1000 1000 1000 1000 1000 1000 1000 

.25 540 873 975 996 1000 1000 1000 1000 1000 1000 1000 1000 

.30 519 859 971 995 999 1000 1000 1000 1000 1000 1000 1000 

.40 484 835 963 993 999 1000 1000 1000 1000 1000 1000 1060 

.50 456 814 955 991 999 1000 1000 1000 1000 1000 1000 1000 

. 60 433 796 947 989 998 1000 1000 1000 1000 1000 1000 1000 

.70 414 779 940 9Ò7 998 1000 1000 1000 1000 1000 1000 1000 

.75 405 771 936 986 998 1000 1000 1000 1000 1000 1000 1000 

.80 397 763 933 985 997 1000 1000 1000 1000 1000 1000 1000 

.90 381 749 926 983 997 1000 1000 1000 1000 1000 1000 1006 
1.00 366 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 339 706 904 976 995 999 1000 1000 1000 1000 1000 1000 
1.50 316 680 890 970 993 999 1000 1000 1000 1000 1000 1000 
1.75 296 657 876 965 992 998 1000 1000 1000 1000 1000 1000 
2.00 280 636 863 959 990 998 1000 1000 1000 1000 1000 1000 
2.25 265 617 851 954 988 998 1000 1000 1000 1000 1000 1006 
2.50 252 599 839 949 987 997 999 1000 1000 1000 1000 1000 
2.75 241 583 827 943 985 997 999 1000 1000 1000 1000 1000 
3.00 230 568 817 938 983 996 999 1000 1000 1000 1000 1066 
3.50 212 541 796 928 979 995 999 1000 1000 1000 1000 1006 
4.00 197 517 777 918 975 994 999 1000 1000 1000 1000 1000 
4.50 184 495 759 908 971 992 998 1000 1000 1000 1000 1060 
5.00 173 476 742 898 967 991 998 1080 1000 1000 1000 1660 
6.00 154 442 711 879 958 988 997 999 1000 1000 1000 1000 
7.00 139 413 683 861 949 984 996 999 1000 1000 1000 1060 
8.00 126 387 658 844 941 981 995 999 1000 1000 1000 1000 
9.00 116 365 634 828 932 977 993 998 1000 1000 1000 1006 

10.00 107 345 612 812 923 973 992 998 999 1000 1000 1060 
1 1 00 99 327 592 796 915 969 990 997 999 1000 1000 1606 
12.00 92 311 573 782 906 965 989 997 999 1000 1000 10 36 
13.00 86 297 556 767 897 961 987 996 999 I00n 1000 1666 
14.00 81 284 539 754 889 957 985 996 999 1000 1000 I960 
15.00 76 271 523 740 880 952 983 995 999 1000 1000 1006 
16.00 71 260 509 727 872 948 982 994 998 1008 1000 1066 
17.00 66 249 495 715 864 944 980 993 998 1000 1000 1066 
18.00 64 240 481 703 855 939 978 993 998 999 1006 1060 
19.00 61 231 469 691 847 935 975 992 998 999 1006 1066 
20.00 56 222 457 680 839 930 973 991 997 999 1066 1000 
21.00 55 214 445 669 831 926 971 990 997 999 1000 1 060 
22.00 52 267 434 658 824 921 969 989 997 999 1066 1006 
23.00 50 200 424 648 816 916 967 988 996 999 1066 1066 
24.00 48 193 414 638 808 912 964 987 996 999 1006 1066 
25.00 46 187 404 628 801 907 962 986 995 999 1006 1666 
30.00 37 160 362 583 765 884 950 981 993 998 999 1006 
35.00 31 139 326 543 731 861 937 974 991 997 999 1006 
40.00 26 122 296 507 699 839 924 968 988 996 999 1006 
45.00 23 106 271 476 670 817 910 960 984 994 996 999 
50.00 20 97 248 447 642 796 896 953 981 993 998 999 
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T*blt A3.10- Probability Tablet For A Shape Tarameter of .40 

Test Time 
Multiplet 

In 
Of 

Cumulative Probability of X or Lett Occurrencet 

Characterltt1c 
Life 0 1 2 3 4 5 6 7 8 9 10 1 1 

.05 740 963 996 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 10 672 939 992 999 1000 1000 1000 1000 1000 1.000 

.20 591 902 984 998 1000 1000 1000 1008 1000 1000 1000 1000 

.25 563 866 979 997 1000 1000 1000 1000 1000 1000 1000 1000 

.30 539 872 975 996 1000 1000 1000 1000 1000 1000 1000 1000 

.40 500 847 967 994 999 1000 1000 1000 1000 1000 1000 1000 

.50 469 824 958 992 999 1000 1000 1000 1000 1000 1000 1800 

.60 443 803 950 990 998 1000 1000 1000 1000 1000 1000 1000 

.70 420 785 942 988 998 1000 1000 1000 1000 1000 1000 1000 

.75 410 776 939 987 998 1000 1000 1000 1000 1000 1000 1000 

.60 401 767 935 986 997 1000 1000 1000 1000 1000 1000 1000 

.90 383 751 927 983 997 1000 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 335 701 902 975 995 999 1000 1000 1000 1000 1000 1000 
1.50 308 671 885 968 993 999 1000 1000 1000 1000 1000 1000 
1.75 286 644 868 962 991 998 1000 1000 1000 1000 1000 1000 
2.00 267 620 853 955 989 998 1000 1000 1000 1000 1000 :000 
2.25 251 598 838 948 986 997 999 1000 1000 1000 1000 1000 
2.50 236 577 823 941 984 996 999 1000 1000 1000 1000 1000 
2.75 223 558 809 935 981 996 999 1000 1000 1000 1000 1000 
3.00 212 541 796 928 979 995 999 1000 1000 1000 1000 1000 
3.50 192 509 770 914 973 993 998 1000 1000 1000 1000 1000 
4.00 175 481 746 901 968 991 998 1000 1000 1000 1000 1000 
4.50 161 455 724 887 962 989 997 999 1000 1000 1000 1000 
5.00 149 433 703 874 956 987 997 999 1000 1000 1000 1000 
6.00 129 393 664 848 943 982 995 999 1000 1000 1000 1000 
7.00 113 360 629 824 930 976 993 998 1000 1000 1000 1000 
8.00 101 331 597 800 917 970 991 997 999 1000 1000 1000 
9.00 90 307 568 777 903 964 988 997 999 1000 1000 1000 

10.00 81 285 541 755 890 957 985 996 999 1000 1000 1000 
11.00 74 266 516 7^4 876 950 983 995 998 1000 1000 1000 
12.00 67 248 493 714 863 943 979 993 998 999 1000 1000 
13.00 61 233 472 694 849 936 976 992 998 999 1000 1000 
14.00 56 219 452 675 836 928 972 991 997 999 1000 1000 
15.00 52 206 434 657 823 921 969 989 997 999 1000 1000 
16.00 48 195 416 640 810 913 965 987 996 999 1000 1000 
17.00 r 45 184 400 624 797 905 961 986 995 999 1000 1000 
18.00 42 174 385 607 785 897 957 984 995 998 1000 1000 
19.00 39 165 370 592 772 889 952 982 994 998 999 1000 
20.00 36 157 357 577 760 881 948 980 993 998 999 1000 
21.00 34 149 344 563 748 873 944 978 992 997 999 1000 
22.00 32 142 331 549 736 865 939 975 991 997 999 1000 
23.00 30 135 320 536 724 857 934 973 990 997 999 1000 
24.00 28 129 309 523 713 849 930 971 989 996 999 1000 
25.00 27 123 299 510 702 841 925 968 988 996 999 1000 
30.00 20 99 253 454 649 801 900 955 982 993 998 999 
35.00 16 81 217 405 600 762 874 940 974 990 996 999 
40.00 13 68 188 364 556 724 847 923 965 986 995 998 
45.00 10 57 164 328 516 ~ 688 820 906 956 981 992 997 
50.00 8 48 144 297 480 654 793 888 945 975 990 996 
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T*b1# A3. 12- Ppob*bnUy Tabl •» For B Sh4p« P«r4»tt»r of .50 

W 

Tost Tin« In Cumulât lut ProbAbillty of X or Lvsft Occurrtnct* 

Ch*r4ct«r1ftt1c 
Lift 0 1 2 3 4 5 6 7 8 9 10 11 

.05 800 978 998 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 10 729 959 996 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.20 639 925 989 999 1000 1000 1000 1000 1000 1000 1000 1000 

.25 607 910 966 998 1000 1000 1000 1000 1000 1000 1000 1000 

.30 578 895 982 998 1000 1000 1000 1000 1000 1000 1000 1000 

.40 531 867 974 996 1000 1000 1000 1000 1000 1000 1000 1000 

.50 493 842 965 994 999 1000 1000 1000 1000 1000 1000 1000 

.60 461 818 956 992 999 1000 1000 1000 1000 1000 1000 1000 

.70 433 796 947 989 998 1000 1000 1000 1000 1000 1000 1000 

.75 421 785 943 988 998 1000 1000 1000 1000 1000 1000 1000 

.60 469 775 938 987 998 1000 1000 1000 1000 1000 1000 1000 

.90 387 755 929 984 997 1000 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 327 692 897 973 994 999 1000 1000 1000 1000 1000 1000 
1.50 294 654 874 964 992 998 1000 1000 1000 1000 1000 1000 
1.75 266 619 852 955 989 998 1000 1000 1000 1000 1000 1000 
2.00 243 587 830 94o 985 997 999 1000 1000 1000 1000 1000 
2.25 223 558 809 934 981 996 999 1000 1000 1000 1000 1000 
2.50 206 531 788 924 977 994 999 1000 1000 1000 1000 1000 
2.75 190 506 768 913 973 993 998 1000 1000 1000 1000 1000 
3.00 177 483 749 902 968 991 998 1000 1000 1000 1000 1000 
3.50 154 442 712 880 958 988 997 999 1000 1000 1000 1000 
4.00 135 466 677 857 947 983 995 999 1000 1000 1000 1000 
4.50 120 374 644 835 936 979 994 998 1000 1000 1000 1000 
5.00 107 346 613 812 924 973 992 998 999 1000 1000 1000 
6.00 86 298 557 768 898 961 987 996 999 1000 1000 1000 
7.00 71 259 507 726 871 948 981 994 998 1000 1000 1000 
8.00 59 226 463 686 843 932 974 991 997 999 1000 1000 
9.00 50 199 423 647 815 916 966 988 996 999 1000 1000 

10.00 42 176 388 611 787 899 958 984 995 998 1000 1000 
11.00 36 157 356 577 760 881 948 980 993 998 999 1000 
12.00 31 140 328 544 732 862 937 975 991 997 999 1000 
13.00 27 125 302 514 705 843 926 969 988 996 999 1000 
14.00 24 112 278 485 679 824 914 963 985 995 998 999 
15.00 21 101 257 459 654 805 902 956 982 993 998 999 
16.00 18 92 238 433 629 785 889 949 979 992 997 999 
17.00 16 83 221 410 605 766 876 941 975 990 996 999 
18.00 14 75 205 388 582 746 863 933 971 988 996 999 
19.00 13 69 190 367 559 727 849 925 966 986 995 998 
20.00 11 63 177 347 537 708 835 916 961 984 994 998 
21.00 10 57 165 329 517 689 820 906 956 981 992 997 
22.00 9 52 153 311 496 670 806 897 950 978 991 997 
23.00 8 48 143 295 477 652 791 887 944 975 990 996 
24.00 7 44 133 279 458 634 777 877 938 972 988 995 
25.00 7 40 125 265 440 616 762 867 932 968 986 995 
30.00 4 27 90 204 361 533 690 812 896 947 975 989 
35.06 3 19 66 159 296 459 620 755 856 922 961 982 
40.00 2 13 49 125 244 395 554 698 812 892 942 972 
45.06 1 9 î~ 37 98 201 340 494 642 766 859 921 959 
50.00 1 1 7 28 78 167 292 439 588 720 823 896 943 
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Tab 1• fl3.13- Probability Tablas For fl Shap« Paramatar of 55 

Taat Tima In 
Múltiplas Of 

Cumulativa Probability of X or Lass Occurrancas 

Charactar 1 st 1 c 
Llfa e 1 2 3 4 5 6 7 8 9 10 11 

.05 825 984 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 10 754 967 997 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.20 662 935 991 999 1000 1000 1000 1000 1000 1000 1000 1000 

.25 627 920 988 999 1000 1000 1000 1000 1000 1000 1000 1000 

.30 597 905 984 998 1000 1000 1000 1000 1000 1000 1000 1000 

.40 547 877 976 997 1000 1000 1000 1000 1000 1000 1000 1000 

.50 505 850 968 995 999 1000 1000 1000 1000 1000 1000 1000 

.60 470 825 959 993 999 1000 1000 1000 1000 1000 1000 1000 

.70 440 801 949 990 998 1000 1000 1000 1000 1000 1000 1000 

.75 426 789 945 989 998 1000 1000 1000 1000 1000 1000 1000 

.80 413 778 940 987 998 1000 1000 1000 1000 1000 1000 1000 

.90 389 756 930 984 997 1000 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 Î 000 1000 1000 1000 
1.25 323 688 894 972 994 999 1000 1000 1000 1000 1000 1000 
1.50 287 645 869 962 991 998 1000 1000 1000 1000 1000 1000 
1.75 257 606 843 951 987 997 999 1000 1000 1000 1000 1000 
2.00 231 570 818 939 983 996 999 1000 1000 1000 1000 1000 
2.25 210 537 793 926 978 995 999 1000 1000 1000 1000 1000 
2.50 191 507 769 913 973 993 998 1000 1000 1000 1000 1000 
2.75 175 480 745 900 967 991 998 1000 1000 1000 1006 1000 
3.00 160 454 723 886 961 989 997 999 1000 1000 1000 1000 
3.50 136 408 679 859 948 984 996 999 1000 1000 1000 1000 
4.00 117 369 638 830 933 978 993 998 1000 1000 1000 1000 
4.50 102 334 . 599 802 918 971 991 997 999 1000 1000 1000 
5.00 89 303 564 774 901 963 988 «96 999 1000 1000 1000 
6.00 69 252 499 719 866 945 980 994 998 1000 1000 1000 
7.00 54 212 442 666 829 924 971 990 997 999 1000 1000 
6.00 43 179 393 616 792 901 959 985 995 998 1000 1000 
9.00 35 153 350 570 754 877 946 979 992 998 999 1000 

10.00 29 131 312 526 716 851 931 971 989 996 999 1000 
11.00 24 113 279 486 680 824 915 963 985 995 998 999 
12.00 20 97 250 449 644 797 897 953 981 993 998 999 
13.00 17 85 224 414 610 769 879 943 976 990 997 999 
14.00 14 74 201 383 576 742 859 931 969 988 995 998 
15.00 12 64 181 353 545 714 839 919 963 984 994 998 
16.00 10 57 163 327 514 687 819 905 955 981 992 997 
17.00 9 50 147 302 485 660 798 89. 947 976 990 996 
18.00 7 44 133 279 458 633 776 877 938 972 988 995 
19.06 6 39 120 258 432 607 755 861 929 966 985 994 
20.00 6 34 109 239 407 582 733 846 918 961 982 993 
21.00 5 31 99 221 384 557 712 829 968 954 979 991 
22.00 4 2? 90 205 362 533 690 813 897 943 975 989 
23.00 4 24 82 190 341 510 669 796 865 940 971 987 
24.00 3 22 74 176 321 483 648 779 873 933 967 985 
25.00 3 19 68 163 302 466 627 761 860 925 962 983 
30.00 2 1 1 43 112 225 370 528 674 792 878 934 966 
35.08 1 7 28 78 167 292 440 589 720 624 897 944 
40.00 0 4 19 55 125 230 364 509 647 764 853 914 
45.00 0 3 13 39 93 181 300 437 577 702 804 880 
50.00 0 2 9 28 70 142 246 373 510 640 752 840 
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T*b1* A3. 13- ProbÄblllty Tablt» For fl 8h«pc Par4m«t*r of .5S<Cont1nu«d> 

Tttt Timt In 
Múltiplas Of 

Cumulât lut Probability of X or Lass Occurrtncts 

Char acttrist 1c 
Lift 12 13 14 15 16 17 18 19 28 21 22 23 
ii.ee ieoe 1800 ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee 
i2.ee ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee 
i3.ee ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee 
M.ee 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee 
is.ee 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee 
i6.ee 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee 
i7.ee 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee 
is.ee 998 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee 
i9.ee 998 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee 
2e.ee 997 999 100« ieee ieee ieee ieee ieee ieee ieee ieee ieee 
2i.ee 997 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee ieee 
22.ee 996 998 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee 23.ee 995 998 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee 24.ee 994 998 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee 25.ee 993 997 999 ieee ieee ieee ieee ieee ieee ieee ieee ieee se.ee 984 993 997 999 ieee ieee ieee ieee ieee ieee ieee ieee 3s.ee 971 986 994 997 999 ieee ieee ieee ieee ieee ieee ieee 4e.ee 953 976 988 995 998 999 ieee ieee ieee ieee ieee ieee 45.ee 931 962 981 991 996 998 999 ieee ieee ieee ieee ieee se.ee 983 945 970 985 993 997 999 999 ieee ieee ieee ieee 
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ÎAblt A3.14- Probability T«b1«t For fl Shtpt Pmramtttr of 60 
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Tt*t Tlm» 
Múltiplos 

In 
Of 

CumulAtlut Prob*b1111y of X or Lots üccurrtncos 

Choractorlst 1c 
Lift 0 1 2 3 4 5 6 7 e 9 10 11 

.05 847 988 999 1000 1000 1000 1000 1000 1000 1 0 00" 1000 1000 

. 10 778 973 998 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.20 663 944 993 999 1000 1000 1000 1000 1000 1000 1000 1000 

.25 647 929 990 999 1000 1000 1000 1000 1000 1000 1000 1000 

.30 615 914 987 998 1000 1000 1000 1000 1000 1000 1000 1000 

.40 562 886 979 997 1000 1000 1000 1000 1000 1000 1000 1000 

.50 517 858 971 995 999 1000 1000 1000 1000 1000 1000 1000 

.60 479 832 961 993 999 1000 1000 1000 1000 1000 1000 1000 

. 70 446 806 1 952 991 999 1000 1000 1000 1000 1000 1000 1008 

.75 431 794 946 989 998 1000 1000 1000 1000 1000 1000 1080 

.80 417 782 94 1 986 998 1000 1000 1000 1000 1000 1000 1000 

.90 391 758 931 985 997 1000 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 319 663 892 971 994 999 1000 1000 1000 1000 1000 1000 
1.50 279 636 863 959 990 998 1000 1000 1000 1000 1000 1000 
1.75 247 592 834 946 986 997 999 1000 1000 1000 1000 1000 
2.00 220 553 805 932 981 995 999 1000 1000 1000 1000 1000 
2.25 197 516 776 917 975 993 999 1000 1000 1000 1000 1000 
2.50 177 483 749 902 968 991 998 1000 1000 1000 1000 1000 
2.75 160 453 721 886 961 989 997 999 1000 1000 1000 1000 
3.00 145 424 695 869 953 986 996 999 1000 1000 1000 1000 
3.50 120 374 644 835 936 979 994 998 1000 1000 1000 1000 
4.00 101 331 597 800 917 970 991 997 999 1000 1000 1000 
4.50 85 294 553 765 896 960 987 996 999 1000 1000 1000 
5.00 72 262 512 730 874 949 982 994 998 1000 1000 1000 
6.00 53 210 439 663 827 923 970 990 997 999 1000 1000 
7.00 40 169 377 599 778 893 955 983 994 998 999 1000 
8.00 31 138 324 540 729 860 936 974 990 997 9e 5 1000 
9.00 24 113 279 486 680 825 915 963 985 995 998 999 

10.00 19 93 241 437 633 788 891 950 979 992 997 999 
11.00 15 77 208 393 587 751 866 935 972 989 996 999 
12.00 12 64 180 352 543 713 838 918 962 984 994 998 
13.00 9 54 156 316 502 675 810 900 932 979 991 997 
14.00 8 45 136 284 463 638 781 880 940 973 988 996 
15.00 6 36 118 254 427 602 751 858 927 965 985 994 
16.00 5 32 103 226 393 567 721 836 912 957 981 992 
17.00 4 2 7 90 205 362 533 690 813 897 948 975 989 
18.00 3 23 79 184 332 501 660 789 880 937 970 986 
19.00 3 20 69 165 305 470 630 764 862 926 963 983 
20.00 2 17 60 146 281 440 601 739 844 914 956 979 
21.00 2 14 53 133 258 412 572 714 824 901 948 975 
22.00 2 12 47 120 236 385 544 689 80S 887 939 970 
23.00 1 1 1 41 108 217 360 517 664 784 872 930 964 
24.00 1 9 36 97 199 336 490 639 763 857 919 958 
25.00 1 e 32 87 182 314 465 614 742 841 909 951 
38.00 0 4 17 52 118 221 352 496 635 754 845 909 
35.00 0 ci 10 31 77 154 262 393 531 661 770 854 
40.00 0 1 6 19 50 107 194 307 437 568 689 789 
45.00 0 1 3 12 33 74 142 237 354 481 606 718 
50.00 0 0 2 7 22 52 104 182 284 402 526 644 
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Tftblt R3.14- ProbAbH 11y TAb 11a For R ShApv PArAintttr of 60(Cont1nu*d> 

rV. 

T#»t Tlmt In 
llul tipi*» Of 

Cumul At1v* ProbAb 1 1 11 y of X or L*»» Oc c urrtnc *» 

ChArac t*r1»t » c 
Lift 12 13 14 15 16 17 18 19 20 21 22 23 

9.00 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
10.00 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
11.00 1000 1000 1000 1000 1000 1000 1000 lb06 1000 1000 1000 1000 
12.00 999 1000 1000 1000 1000 1000 1000 1060 1000 1000 1000 1000 
13.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
14.00 998 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
15.00 998 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
16.00 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
17.00 996 998 999 1000 1000 1000 1060 1000 1000 1000 1000 1000 
18.00 994 998 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 
19.00 993 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 
20.00 991 996 999 999 1000 1000 1000 1000 1000 1000 1000 1000 
21.00 988 995 998 999 1000 1000 1000 1000 1000 1000 1000 1000 
22.00 986 994 997 999 1000 1000 1000 1000 1000 1000 1000 1060 
23.00 983 992 997 999 1000 1000 1000 1000 1000 1000 1000 1000 
24.00 979 991 996 998 999 1000 1000 1080 1000 1000 1000 1000 
25.00 976 989 995 998 999 1000 1000 1000 1000 1000 1000 1000 
30.00 950 974 987 994 997 999 1000 1000 1000 1000 1000 1000 
35.00 913 951 974 987 994 997 999 1000 1000 1000 1000 1000 40.00 865 919 954 975 987 994 997 999 999 1000 1000 1000 
45.00 809 878 926 957 977 988 994 997 999 999 1000 1000 
50.00 746 829 891 934 962 979 989 994 997 999 999 1006 
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T*blt R3.15- Prob*b111ty T«b1«ft For R Ch*p* Par«motor of .65 

T*»t T1»t In 
nuitipi«s Of 

Cumulatiut Probability of X or Lass Occurrences 

Chirac t tr 1 at 1 c 
Llf* 0 1 2 3 4 5 6 7 8 9 10 11 

.05 867 991 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 10 799 978 998 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.20 704 951 994 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.25 666 937 992 999 1000 1000 1000 1000 1000 1000 1000 1000 

. 30 633 922 989 999 1000 1000 1000 1000 1000 1000 1000 1000 

. 40 576 894 981 998 1000 1000 1000 1000 1000 1000 1000 1000 

.50 529 866 973 996 999 1000 1000 1000 1000 1000 1000 1000 

.60 488 838 964 994 999 1000 1000 1000 1000 1000 1000 1000 

.70 452 811 954 991 999 1000 1000 1000 1000 1000 1000 1000 

. 75 436 798 948 990 998 1000 1000 1000 1000 1000 1000 1000 

.80 421 785 943 988 998 1069 1000 1000 1000 1000 1060 1000 

.90 393 760 931 985 997 1000 1300 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1006 
1.25 315 679 889 970 993 999 1000 1000 1000 1000 1000 1000 
1.50 272 626 857 957 589 998 1000 1000 1000 1000 1000 1000 
1.75 237 579 824 942 984 996 999 1000 1000 1000 1000 1000 
2.00 208 535 791 925 978 994 999 1080 1000 1000 1000 1000 
2.25 184 495 759 908 971 992 998 1000 1000 1000 1000 1000 
2.50 163 459 727 889 963 989 997 999 1000 1030 1000 1000 
2.75 145 425 696 870 953 986 996 999 1000 1000 1000 1000 
3.00 130 395 565 849 943 982 995 999 1000 1000 1000 1000 
3.50 105 341 607 808 921 972 991 998 999 1000 1000 1000 
4.00 85 295 554 766 896 960 987 996 999 1000 1000 1000 
4.50 70 256 504 723 869 947 981 994 998 1000 1000 1000 
5.00 58 223 458 682 840 931 974 991 997 999 1000 1000 
6.00 41 171 379 601 780 894 955 983 994 998 999 1000 
7.00 29 131 313 527 717 852 931 972 989 996 999 1060 
8.6. 21. 102 259 461 655 806 903 957 982 994 998 999 
9.00 15 80 214 401 595 758 871 938 973 989 996 999 

10.00 11 63 177 348 538 709 835 916 961 984 994 998 
11.00 9 50 147 302 485 659 797 891 947 976 990 996 
12.00 7 39 122 261 435 611 758 864 930 967 986 994 
13.00 5 32 102 226 390 564 718 834 911 956 980 992 
14.00 4 25 85 195 348 519 677 802 889 943 973 988 
15.00 3 20 71 169 311 476 636 769 866 928 965 984 
16.00 2 16 59 146 277 436 596 735 841 912 955 978 
17.00 2 13 50 126 246 398 557 701 314 893 943 972 
18.00 1 11 42 109 219 362 519 666 786 873 931 965 
19.00 1 9 35 94 194 330 483 632 757 852 916 956 
20.00 1 7 29 31 172 300 448 597 72» 830 901 946 
21.60 1 6 25 70 153 272 415 564 698 806 884 935 
22.00 1 5 21 61 135 246 384 531 668 781 866 923 
23.00 0 4 18 53 120 223 355 499 638 756 847 910 
24.00 0 3 15 46 106 201 327 468 60S 730 827 896 
25.00 0 3 13 40 94 182 301 439 578 704 866 880 
30.00 0 1 6 19 51 108 196 310 440 571 691 791 
35.00 0 0 3 10 28 64 125 213 323 447 572 687 
40.00 0 0 1 5 15 38 79 143 232 341 460 579 
45.00 0 0 1 3 8 22 49 95 163 254 361 476 
50.00 0 0 0 _L 5 13 31 63 114 185 277 383 
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TAb 1 • A3. 13- Prob»bn;ty ÎAbUs For A Ship* P*rAffi*ttr of 65<Cont1nutd> 

T#»t Tim* In 
Mul11 pi«t Of 

CunulAtlvt Probability of X or Ltfts Occurrtn et» 

Ch4r Acttrlftt 1c 
Lift 12 13 14 15 16 17 

I 
18 19 20 21 22 23 

e.ee 1000 1000 1000 1000 1006 li 000 1000 1000 1000 1000 1000 1000 

9.00 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

10.00 999 1000 1000 1000 1 000 1000 1000 1000 1000 1000 1000 1000 

11.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

12.00 998 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1003 

13.00 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

14.00 995 998 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 

15.00 993 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 

16.00 990 996 998 999 1000 1000 1000 1000 1000 1000 1000 1000 

17.00 987 994 998 999 1000 1000 1000 1000 1000 1000 1000 1000 

18.00 983 992 997 999 1000 1000 1000 1000 1000 1000 1000 1000 

19.00 978 990 996 998 999 1000 1000 1000 1000 1000 1000 1000 

20.00 973 987 994 998 999 1000 1000 1000 1000 1000 1000 1000 

¿1.00 966 984 992 997 999 999 1000 1000 1000 1000 1000 1000 

22.00 959 973 990 996 998 999 1000 1000 1000 100G 1000 100C 

23.00 951 974 988 994 998 999 1000 1000 1000 1000 1000 1000 

24.00 941 969 985 993 997 999 999 1000 1000 1000 1000 1000 

25.00 931 963 981 991 996 998 999 1000 1000 1008 1000 1000 

30.00 867 928 954 975 987 994 997 999 999 1000 1000 1000 

35.00 784 858 912 948 971 985 992 996 998 999 1000 1000 

40.00 689 781 854 907 944 968 982 991 995 998 999 1000 

45.00 590 695 783 853 905 942 966 981 990 995 997 999 

50.00 495 604 704 788 855 905 941 965 980 989 994 997 



T*b1t A3.16- Prob4b111ty Tablet For A Sh*p* P4r«m«t«r of 70 

■f. y. 

* - * 

%v:“ 

K: 
.V 

. . É »*, 

T**t Timt In 
Of 

'¿A 

CufnulAtiv* Probability of X or Loss Occurrence* 

Ch*r*c t er 1 *t 1 c 
Life 0 1 2 3 4 5 6 7 8 9 10 1 1 

.05 884 993 1000 1000 1000 1000 10(10 1000 1000 1000 1000 1000 

. 10 819 983 999 1000 1000 1000 1080 1000 1000 1000 1000 1000 

.20 723 958 996 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.25 685 944 993 999 1000 1000 1000 1000 1000 1000 1000 1000 

.30 650 930 990 999 1000 1000 1000 1000 1000 1000 1000 1000 

.40 591 902 984 998 1000 1000 1000 1000 1000 1000 1000 1000 

.50 540 873 975 996 ! 900 1000 1000 1000 1000 1000 1000 1000 

.60 497 844 966 994 999 1000 1000 1000 1000 1000 1000 1000 

.70 459 816 956 992 999 1000 1000 1000 1000 1000 1000 1000 

. 75 441 802 950 $90 998 1000 100t 1000 1000 1000 1000 1000 

.80 425 789 944 989 998 1000 1000 1000 1000 1000 1000 1000 

. 90 395 762 932 985 997 1000 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 1000 1060 1000 1000 
1.25 311 674 886 969 993 999 1000 1000 1000 1000 1000 1000 
1.50 265 617 851 954 988 998 1000 1000 1000 1000 1000 1000 
1.75 228 565 814 937 982 996 999 1000 1000 1000 '000 1000 
2.00 197 517 777 918 975 994 999 1000 1000 1000 1000 1000 
2.25 171 474 740 897 966 991 998 1080 1000 1000 1000 1006 
2.50 150 434 704 875 956 987 997 999 1000 1000 1000 1000 
2.75 131 398 669 852 945 982 995 999 1000 1000 1000 1000 
3.00 116 365 634 828 932 977 993 998 1000 1000 1000 1000 
3.50 90 308 569 778 904 964 988 997 999 1000 1000 1000 
4.00 71 260 509 727 872 948 982 994 998 1000 1000 1006 
4.50 57 220 454 677 837 929 973 991 997 999 1000 1000 
5.00 46 187 404 628 801 907 962 986 995 999 1000 1000 
6.00 30 135 320 536 724 857 934 973 990 997 999 1060 
7.00 20 99 252 452 647 800 899 954 981 993 998 999 
8.00 14 73 199 379 573 739 857 930 969 987 995 998 
9.00 10 54 157 317 503 676 811 900 952 979 992 997 

10.00 7 40 124 263 438 614 760 865 931 968 986 994 
11.00 5 30 98 218 380 533 708 827 906 953 979 991 
12.00 3 23 77 181 328 496 655 785 877 936 969 986 
13.00 2 17 61 149 282 442 603 741 845 915 956 979 
14.00 2 13 48 123 242 392 551 696 810 890 942 971 
15.00 1 10 38 102 207 347 502 650 773 864 924 961 
16.00 1 8 30 84 176 305 455 604 734 834 904 948 
17.00 1 6 24 69 150 268 411 559 694 802 882 934 
18.00 1 4 19 57 128 235 370 515 653 769 857 917 
19.00 0 3 15 47 108 205 331 473 613 734 830 898 
20.00 0 3 12 38 92 179 296 433 573 699 802 878 
21.00 0 2 10 32 78 155 264 395 533 663 772 855 
22.00 0 2 8 26 66 135 235 360 495 626 741 831 
23.00 0 1 6 22 56 117 209 326 458 590 709 805 
24.00 0 1 5 18 47 ! 01 185 295 423 554 676 778 
25.00 0 1 4 15 40 £8 164 267 390 519 643 750 
30.08 0 0 1 6 17 42 87 156 249 361 482 601 
35.00 0 0 1 2 7 20 45 88 152 2^8 342 456 
40.00 0 0 0 1 3 9 23 48 90 151 233 331 
45.00 0 0 0 0 1 4 11 26 52 93 153 231 
50.00 0 0 0 0 1 2 6 14 29 56 98 156 
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T*b1 • A3. 16- Probability Tabl*s For A Sh*pt P*r4mtt*r of . 70 ( Com 1 nu*d> 

Ttst T1mt In 
Hui11 pi«s Of 

Cumulative Probability of X or Less Occurrences 

Character 1 »t 1 c 
Lift 12 13 14 15 

Í 
16 17 18 19 20 21 22 23 

7.00 1000 1000 1000 1000 1000 1000 101 3 1000 1006 1060 1000 1000 

6.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
9.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

10.00 996 999 1000 1000 1000 1080 1000 1000 1000 1000 1006 1000 

11.00 996 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

12.00 994 998 999 1000 1000 1000 1800 1000 1000 1000 1000 1000 
13.00 991 996 999 999 1000 1000 1000 1000 1006 1000 1000 1000 
14.00 987 994 998 999 1000 1000 1000 1000 1000 1006 1000 1000 
15.00 981 991 996 999 999 1000 1000 1000 1006 1000 1600 1006 
16.00 974 988 995 998 999 1000 1000 1000 1006 1000 1000 1060 
17.00 965 983 992 997 999 999 1000 1000 1000 1000 1000 1000 
16.00 955 977 989 995 998 999 1000 1000 1000 1000 1300 1006 
19.00 943 970 985 993 997 999 999 1000 1000 1 00h 1000 1000 
20.00 929 961 980 990 996 998 999 1000 1000 1000 1000 1000 
21.00 914 952 974 987 994 997 999 1000 1000 1000 1000 1000 
22.06 896 940 967 983 992 996 998 999 1000 1000 1000 1000 
23.00 877 927 959 978 989 995 998 999 1006 1000 1000 1000 
24.00 857 913 950 973 986 993 997 999 999 1000 1000 1000 
25.00 835 897 939 966 982 991 996 998 999 1000 1000 1006 
30.00 709 798 867 917 951 972 985 992 996 998 999 1066 
.35.00 571 677 768 841 896 935 961 978 988 994 997 998 
40.00 438 548 652 743 819 878 921 951 971 98? 991 995 
45.00 324 427 532 633 724 800 861 908 941 964 978 988 
.50.00 231 320 419 521 619 709 785 848 896 932 957 974 

rtst Timt In 
Multipits Of 

Characterist ic 
Life 

Cumulative Probability of X or Less Occurrences 

24 25 26 27 28 29 30 31 32 33 34 35 

35.00 999 1000 1 000 1000 1000 1000 1000 1060 1000 1006 1006 1060 
40.00 998 999 999 1000 1000 1000 1000 1006 1600 1080 1066 1000 
45.00 993 996 998 999 1080 1000 1000 1006 1000 1000 1006 1606 
50.00 984 991 995 9‘<7 999 999 1000 1006 1000 1000 1006 1000 



75 T*blt A3.17- Pr^b*b< 11 ty T*blt* For fl Shapt P*r4rr>tt»r of 

Tost T1 tno In 
Múltiplos Of 

CufnulAtlvo Prob Ab 1 1 11 y of X or Loss Occurroncos 

Chor Actor 1 st 1 c 
Lifo 0 1 2 3 4 5 6 7 e F 10 11 

. 05 900 995 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 19 837 986 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.20 742 963 996 1000 1000 1000 1000 1000 1000 1000 1000 1300 

.25 702 950 994 1000 1000 1000 1060 1000 1000 1000 1000 1000 

.30 667 937 992 999 1000 1000 1000 1000 1000 1000 1000 1000 

.40 605 909 985 998 1000 1000 1000 1000 1000 1000 1000 1000 

.50 552 880 977 997 1000 1000 1000 1000 1000 1000 108 3 1000 

.60 506 851 968 995 999 1000 1000 1000 1000 1000 1000 1000 

.70 465 821 957 992 999 1000 1000 1000 1000 1000 1000 1000 

.75 447 807 952 991 999 1000 1000 1000 1000 1000 1000 1000 

.80 429 792 946 989 998 1000 1006 1000 1000 1000 1000 1000 

.90 397 764 933 985 997 1000 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 307 669 883 968 993 999 1000 1000 1000 1000 1000 1000 
1.50 258 607 844 951 987 997 999 1000 1000 1000 1000 1000 
1.75 218 551 803 932 980 995 999 1000 1000 1000 1000 1000 
2.00 186 499 762 910 972 992 998 1000 1000 1000 1000 1000 
2.25 159 452 721 885 961 969 997 999 1000 1000 1000 1000 
2.50 137 409 680 859 948 984 996 999 1000 1000 1000 1000 
2.75 118 371 640 832 934 978 994 998 1000 1000 1000 1000 
3.00 102 336 601 804 919 971 991 998 999 1000 1000 1000 
3.50 77 275 529 745 88o 954 984 995 999 1000 1000 1000 
4.00 59 226 463 686 843 932 974 991 997 999 1000 1000 
4.50 46 186 403 627 800 907 962 986 995 999 1000 1000 
5.00 35 153 351 571 755 878 946 9? 9 993 998 999 1000 
6.00 22 105 264 467 661 811 306 958 983 994 998 999 
7.00 14 72 197 377 570 736 855 929 968 987 995 998 
8.00 9 49 147 301 484 659 797 891 947 976 990 996 
9.00 6 34 109 239 407 582 733 845 918 960 982 993 

10.00 4 24 81 188 339 508 667 794 884 940 971 987 
11.00 2 17 60 148 260 439 600 738 843 913 956 979 
12.00 2 12 45 116 230 377 535 680 798 382 936 968 
13.00 1 8 33 90 187 321 473 622 749 846 912 953 
14.00 1 6 25 70 152 271 415 563 698 806 884 935 
15.00 0 4 13 55 123 228 362 507 645 762 852 913 
16.00 0 3 14 42 130 191 313 453 593 717 816 883 
17.00 0 2 10 33 80 159 270 402 541 670 777 859 
18.00 0 2 8 26 64 132 232 355 491 622 736 828 
19.00 0 1 6 20 52 110 198 312 442 574 694 793 
20.00 0 1 4 15 41 91 168 273 397 527 651 757 
21.00 0 1 o 12 33 75 143 238 355 482 607 718 
22.00 0 0 2 9 26 61 120 206 315 438 563 679 
23.00 0 0 2 7 21 50 102 178 279 397 520 636 
24.00 0 0 1 6 17 41 85 154 246 358 479 598 
25.00 0 0 1 4 13 34 72 132 216 321 439 558 
36.00 6 0 0 1 4 12 29 59 106 178 268 372 
35.06 0 0 0 0 1 4 11 25 51 92 151 229 
40.00 0 0 0 0 0 1 4 11 23 45 81 132 
45.00 0 0 0 0 0 1 2 4 10 21 41 72 
50.00 0 0 0 0 0 0 1 2 4 10 20 38 



T«b1« A3.17- Probability Tablas For A Shape Paramttar of ?3<Corit i nued) 

Taat Timt In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Char ac ter 1 st 1 c 
Life 12 13 14 13 16 17 18 19 20 21 22 23 

6.00 1000 1000 1000 1000 1000 1000 1800 1000 1000 1000 1000 1000 
7.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
6.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
9.00 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

10.00 995 998 999 1000 1000 1000 1000 1000 1000 1000 1000 1800 
11.00 991 996 999 999 1000 1000 1000 1000 1000 1000 1000 1000 
12.00 965 993 997 999 1000 1000 1000 1006 1000 1000 1000 1000 
13.00 977 989 995 998 999 1000 1000 1000 1000 1000 1000 1000 
14.00 966 983 992 997 999 999 1000 1000 1000 1000 1000 1000 
15.00 953 976 988 995 998 999 1000 1060 1000 1000 1000 1000 
16.00 936 966 983 992 996 998 999 1000 1000 1000 1000 1000 
17.00 917 953 976 986 994 997 999 1000 1060 1000 1000 1000 
16.00 894 939 966 983 991 996 998 999 1000 1000 1000 1000 
19.00 868 921 955 976 988 994 997 999 999 1000 1000 1000 
20.00 848 901 942 968 983 991 996 998 999 1000 1000 1000 
21.00 809 878 926 958 977 988 994 997 999 999 1000 1000 
22.00 776 853 908 946 969 984 992 996 998 999 1000 1000 
23.00 742 825 888 932 960 978 988 994 997 999 999 1000 
24.00 706 796 865 916 950 971 984 992 996 998 999 1000 
25.00 669 764 841 897 937 963 980 989 994 997 999 999 
30.00 483 593 694 779 848 900 937 962 978 988 993 997 
35.00 321 424 529 630 721 798 860 906 940 963 978 987 
40.00 199 282 376 476 575 668 750 819 873 915 945 965 
45.00 117 177 252 338 432 528 621 705 779 840 888 924 
50.00 66 106 160 228 307 396 488 579 664 741 806 860 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Character i st i c 
Life 24 25 26 27 28 29 30 31 32 33 34 35 

25.00 1000 1000 1000 1000 1 000 1 000 1000 1 000 1000 1000 1000 1000 
30.00 996 999 1 000 1000 1 00Ö 1 000 1000 1800 1000 1000 1000 1000 
35.00 993 996 998 999 1000 1000 1000 1000 1000 1000 1000 1000 
40.00 979 986 993 996 998 999 999 1 000 1000 1000 1000 1000 

45.00 950 966 981 989 99 3 996 998 999 999 1000 1000 1000 
30.00 902 93 6 956 972 963 990 994 997 996 999 999 1000 
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T*b1t A3.18- Probability Table* For A Shape Parameter of 

Test Time In 
Multiple* Of 

Cumulative Probability of X or Less Occurrence* 

Char ac t er i *t i c 
Life 12 13 14 15 16 17 18 19 20 21 22 23 

8.00 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

7.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

8.00 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

9.00 993 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 

10.00 987 994 998 999 1000 1000 1000 1000 1000 1000 1000 1000 

11.00 978 990 996 998 999 1000 1000 1000 1000 1000 1000 1000 

12.00 964 962 992 996 999 999 1000 1000 1000 1000 1000 1000 

13.00 946 972 986 994 997 999 1000 1000 1000 1000 1000 1000 

T 14.00 923 958 978 989 995 998 999 1000 1000 1000 1000 1000 

15.00 895 939 967 983 992 996 998 999 1000 1000 1000 1000 

16.00 862 ^TiT 952 974 987 993 997 999 999 1000 1000 1000 

17.00 824 889 934 962 980 990 995 998 999 1000 1P00 1000 

18.00 782 857 911 948 971 984 992 996 998 999 1000 1000 

19.00 737 822 885 930 959 977 988 994 997 999 999 1000 

20.00 690 783 855 908 945 968 383 991 995 998 999 1000 

21.00 642 741 822 883 927 957 975 987 993 997 998 999 

22.00 592 697 785 855 906 942 966 981 990 995 997 999 

23.00 543 651 746 823 882 925 955 974 985 992 996 998 

24.00 495 665 704 789 856 906 941 965 980 989 994 997 

25.00 449 558 662 752 826 883 925 954 973 984 991 996 

30.00 252 345 446 548 645 732 805 864 989 941 963 978 

35.00 126 189 266 355 450 546 638 721 792 851 896 930 

40.00 57 94 143 207 282 367 458 549 636 715 784 842 

45.00 24 43 71 110 r 62 226 300 383 470 556 639 715 

50.00 10 19 33 55 86 128 182 246 320 400 483 566 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Charac t er ist i c 
Life 24 25 26 27 28 29 30 31 32 33 34 35 

21.00 1000 1 000 1000 1 000 1000 1000 1000 1000 1000 1000 1000 1000 

22.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

23.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

24.00 999 999 1000 1000 1000 1008 1000 1000 1000 1000 1000 1 000 

25.00 998 999 999 1000 1000 1000 1000 1000 1000 1000 1000 1 000 

30.00 987 993 996 998 999 999 1000 1000 1000 1 0 0 0 : 000 1000 

35.00 955 972 983 990 994 997 998 999 1000 1000 1000 1000 

4 0.00 S 8: c 922 948 966 979 987 992 996 998 999 999 1 000 

45.00 7 S 1 837 882 917 943 962 976 985 99 1 994 997 998 

50.00 645 717 781 835 879 913 940 9591 973 983 989 993 



Tftblt R3.19- ProbAbillty ÎAbltft For R Sh«pt P*rAm«ttr of es 

Tt»t T1mt In 
Mult1pl•* Of 

CumulAtlu» ProbAblllty of X or Ltftft Occurrtnc«» 

Ch4r ac t tr i tt 1 c 
Llf* 0 1 2 3 4 5 6 7 8 9 10 1 1 

.es 925 997 1000 1000 1000 1000 1000 1000 1000 1000 1000 1900 

. 10 868 991 1000 1000 1000 1000 1000 1000 1000 1000 1800 1000 

.20 775 973 998 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 2S 735 961 996 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 30 698 949 994 999 1000 1000 1000 1000 1000 1000 1000 1000 
. 40 632 922 989 999 1000 1000 1000 1000 1000 1000 1000 1000 
.50 574 893 981 997 1000 1000 1000 1000 1000 1000 1000 1000 
.60 523 862 972 996 999 1000 1000 1000 1000 1000 1000 1000 
. 70 478 831 961 993 999 1000 1000 1000 1000 1000 1000 1000 
. 7S 457 815 955 992 999 1000 1000 1000 1000 1000 1000 1000 
. 80 437 799 949 990 998 1000 1000 1000 1000 1000 1000 1000 
.90 401 767 935 986 997 1000 1000 1000 1000 1000 1000 1000 

1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 299 659 878 965 992 998 1000 1000 1000 1000 1000 1000 
1.50 244 588 831 945 985 997 999 1000 1000 1000 1000 1000 
1.75 200 522 781 920 976 994 999 1000 1000 1000 1000 1000 
2.00 165 462 730 891 963 990 997 999 1000 1000 1000 1000 
2.25 136 408 679 859 948 984 996 999 1000 1000 1000 1000 
2.50 113 360 628 823 930 976 993 998 1000 1000 1000 1000 
2.75 94 317 579 786 909 967 989 997 999 1300 1000 1000 
3.00 79 278 533 748 885 955 985 995 999 1000 1000 1000 
3.50 55 215 446 670 832 926 971 990 997 999 1000 1000 
4.00 39 165 370 592 772 889 952 982 994 998 999 1000 
4.50 28 127 304 517 708 845 927 970 988 996 999 1000 
5.00 20 97 249 448 643 796 897 953 981 993 998 999 
6.00 10 57 164 328 516 688 820 906 956 981 992 997 
7.00 5 33 107 234 401 576 728 842 916 959 982 992 
8.00 3 20 69 164 305 469 629 764 862 926 963 983 
9.00 2 12 44 114 227 373 531 677 795 880 935 967 

10.00 1 7 28 78 166 291 438 587 719 822 896 943 
11.00 0 4 18 53 120 223 354 499 638 756 847 910 
12.00 0 2 11 35 85 168 282 416 555 683 789 868 
13.00 0 1 7 24 60 125 221 342 476 607 724 817 
14.00 0 1 4 16 42 92 171 277 401 532 655 760 
15.00 0 1 3 10 29 67 131 221 334 459 584 698 
16.00 0 0 2 7 20 49 99 174 274 391 514 632 
17.00 0 0 1 5 14 35 74 136 222 328 446 566 
18.00 0 0 1 3 10 25 55 105 178 273 383 500 
19.00 0 0 0 2 7 18 41 80 141 224 325 437 
20.06 0 0 0 1 4 13 30 61 11 1 182 273 378 
21.00 0 0 0 1 3 9 22 46 87 147 227 323 
22.00 0 0 0 1 2 6 16 35 67 117 187 274 
23.00 0 0 0 0 1 4 11 26 52 93 152 230 
24.00 0 0 0 0 1 3 8 19 39 73 123 191 
25.00 0 0 0 0 1 2 6 14 30 57 99 158 
30.00 0 0 0 0 0 0 1 3 7 15 30 55 
35.00 0 0 0 0 0 0 0 1 1 4 8 16 
40.00 0 0 0 0 0 0 0 0 0 1 2 4 
45.00 0 0 0 0 0 0 0 0 0 0 0 1 
50.00 0 0 0 0 010 0 0 0 0 0 0 
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Table A3.19- Probability Table» For R Shape Parameter of (3< Cent 1nued) 

Test Time In 
Of 

Cumulative Probability of X or Le»» Occurrence» 

Char acteri »t i c 
Life 12 13 14 15 16 17 18 19 20 21 22 23 

s.ee 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
6.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
7.00 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
8.00 993 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 
9.00 964 993 997 999 1000 1000 1000 1000 1000 1000 1000 1000 

10.00 971 986 994 997 999 1000 1000 1000 1000 1000 1000 1000 
11.00 951 974 988 994 998 999 1000 1000 1000 1000 1000 1000 
12.00 923 957 978 989 995 998 999 1000 1000 1000 1000 1000 
13.00 887 934 963 981 990 996 998 999 1000 1000 1000 1000 
14.00 843 903 943 969 983 992 996 998 999 1000 1000 1000 
15.00 792 865 917 952 973 986 993 997 998 999 1000 1000 
16.00 736 821 884 929 959 977 988 994 997 999 999 1000 
17.00 676 771 846 901 940 965 981 990 995 997 999 999 
18.00 614 716 801 867 916 949 970 984 991 996 998 999 
19.00 551 659 752 828 887 928 957 975 986 993 996 998 
20.00 490 599 699 784 852 903 939 963 979 988 994 997 
21.00 430 540 644 736 813 873 918 949 969 982 990 995 
22.00 375 482 588 685 770 839 891 930 957 974 985 992 
23.00 323 426 531 632 723 800 861 907 941 963 978 988 
24.00 276 373 476 573 674 757 826 881 921 950 969 982 
25.00 234 324 423 525' 623 712 788 850 896 933 958 974 
30.00 91 142 207 286 374 468 561 650 730 798 854 898 
35.00 31 53 86 131 188 258 338 424 512 598 679 750 
40.00 9 17 31 52 82 123 175 238 310 389 472 555 
45.00 2 5 10 18 32 51 79 M7 164 222 289 362 
50.00 1 1 3 6 1 1 19 32 51 78 113 157 210 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Character i st i c 
Life 24 25 26 27 28 29 30 31 32 33 34 35 

17.00 1000 1 000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
18.00 1000 1000 1000 1000 1000 1000 1000 1060 1000 1000 1000 1000 
19.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
26.00 996 999 1000 1000 1 000 1 000 1000 1000 1000 1000 1000 1000 
21.00 997 999 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 
22.00 996 998 999 999 1000 1 000 1 000 1000 1 000 1 000 1000 1000 
23.00 992 996 99c 999 1000 1 000 1 000 1 000 1000 1006 1000 1006 
24.00 990 994 997 998 999 1000 1000 1000 1 000 1 000 1000 1000 
25.00 965 99 1 995 997 999 999 1000 1000 1000 1000 1000 1000 
30.00 931 955 972 983 990 994 997 998 999 1000 1000 1000 
35.00 812 862 902 933 955 971 981 969 993 996 996 999 
40.00 634 708 772 627 8 i -3 906 936 956 971 981 988 993 
45.00 440 519 597 678 736 794 843 884 916 948 959 972 
50.00 272 340 4K 4 90 565 637 703 762 815 859 895 924 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

C har ac t er i st i c 
Life 36 37 36 39 4 0 41 42 43 44 45 46 47 

35.00 999 I 0 0 0 1 0 0 0 1 000 1 000 1 0 0 6’ 1 000 1 000 100 1 0 0 0 1 0 0 0 1 0 0 0 

40.00 9 9“ Ci -Z* ■- 9 99 \ 0 0' 01 1 000- 1 0’ 01 01 1 00 0’ 100 ! 1 0 0 01 1 0 0 0‘ 1 01 0' 01 

45.00 9 61' 96 6 99 : 995 Q 9 7 99c j 999 j -9 99 100 1 000 1 000 1 000 

50.00 94 c 962 974 96 3 96 9 9921 996] 99- C* w 99 9 999 1000 
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T*bl« R3.20- ProbAbHlty T*b1 tt Fur R ShApt PapAMVttr of 90 

Test Timt In 
Multiples Of 

CumulAtlve ProbAblllty of X or Less Occurrences 

CherACter 1 st 1 c 
Life 0 1 2 3 4 5 6 7 8 9 10 11 

.05 935 998 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 10 882 993 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.29 791 976 998 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.25 750 966 997 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.30 713 954 995 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.40 645 928 990 999 1000 1000 1000 1000 1000 1000 1000 1000 

.50 565 899 983 998 1000 1000 1000 1000 1000 1000 1000 1000 

.60 532 868 974 996 1000 1000 1000 1000 1000 1000 1000 1000 

.70 464 835 963 993 999 1000 1000 1000 1000 1000 1000 1000 

.75 462 819 957 992 999 1000 1000 1000 1000 1000 1000 1000 

.80 441 802 950 990 998 1000 1000 1000 1000 1000 1000 1000 

.90 403 769 936 986 998 1000 1000 1000 1000 1000 1000 1000 
1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 
1.25 295 655 875 964 992 998 1000 1000 1000 1000 1000 1000 
1.50 237 578 824 942 984 996 999 1000 1000 1000 1000 1000 
1.75 191 507 769 913 973 993 998 1000 1000 1000 1000 1000 
2.00 155 443 713 880 959 988 997 999 1000 1000 1000 1030 
2.25 126 386 656 843 940 981 994 999 1000 1000 1000 1000 
2.50 102 335 601 803 918 971 991 998 999 1000 1000 1000 
2.75 83 290 548 761 893 959 986 996 999 1000 1000 1000 
3.00 68 251 497 717 865 944 980 994 998 1000 1000 1000 
3.50 46 186 404 628 600 907 962 986 995 999 1000 1000 
4.00 31 138 324 540 729 860 936 974 990 997 999 1000 
4.50 21 101 258 459 654 80S 902 956 982 993 998 999 
5.00 14 74 203 385 579 744 861 932 970 988 996 998 
6.00 7 40 123 263 438 613 760 865 931 968 986 994 
7,00 3 21 73 174 318 485 644 776 871 931 966 985 
8.00 2 11 43 112 224 369 527 673 792 878 933 966 
9.00 1 6 25 71 153 273 41* 565 699 807 885 936 
10.00 0 3 14 44 103 196 320 461 600 724 821 892 
11.00 0 2 8 27 68 138 240 366 502 633 746 835 
12.00 0 1 5 16 44 96 176 283 409 540 663 767 
13.00 0 0 3 10 28 65 126 215 326 451 576 690 
14.00 0 0 1 6 18 43 89 160 255 368 490 609 
15.00 0 0 1 4 11 29 62 117 195 295 408 527 
16.00 0 0 0 2 7 19 43 84 147 232 334 447 
17.00 0 0 0 1 4 12 29 60 109 179 269 373 
18.00 0 0 0 1 3 8 19 42 80 136 213 306 
19.00 0 0 0 0 2 5 13 29 58 102 166 247 
20.00 0 0 0 0 1 3 9 20 41 76 127 197 
21.00 0 0 0 0 1 2 6 14 29 56 97 154 
22.00 0 0 0 0 0 1 4 9 20 40 72 120 
23.00 0 0 0 0 0 1 2 6 i 4 29 54 92 
24.00 0 0 0 0 0 0 2 4 10 20 39 69 
25.00 0 0 0 0 0 0 1 3 7 14 29 52 
30.00 0 0 0 0 0 0 0 0 1 2 5 1 1 
35.00 0 0 0 0 0 0 0 0 0 0 1 2 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 
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T*blt A3.21- Probability Tablt* For fl Shap» Paramttar of .93(C^nt1nued) 

Test T1mt In 
Múltiplas Of 

Cumulation Probability of X or Lass Occurrancas 

Char ac t #r i st i c 
Lif* 12 13 14 15 16 17 1 8 19 20 21 22 23 

4.00 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
4.50 1000 1000 1000 1000 1000 1060 1000 1000 1000 1000 1000 1000 
5.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
6.00 996 996 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 
7.00 986 994 998 999 1000 1000 1000 1000 1000 1000 1000 1000 
8.00 967 964 993 997 999 999 1000 1000 1000 1000 1000 1000 
9.00 933 964 982 991 996 998 999 1000 1000 1000 1000 1000 

10.00 882 930 961 960 990 995 998 999 1000 1000 1000 1000 
11.00 814 882 929 959 978 989 994 997 999 999 1000 1000 
12.00 732 817 882 927 958 976 987 994 997 999 999 1000 
13.00 640 739 821 862 926 956 975 986 993 996 998 999 
14.00 545 653 747 824 883 926 955 974 986 992 996 998 
15.00 452 562 665 755 828 885 926 955 973 985 992 996 
16.00 366 472 578 676 762 832 887 926 954 972 984 991 
17.00 286 387 491 593 687 769 836 888 927 954 972 984 
18.00 223 310 408 509 608 698 776 841 891 928 954 972 
19.00 168 243 331 428 526 622 708 783 845 893 928 954 
20.00 124 187 264 352 447 543 635 718 790 849 895 929 
21.00 90 141 206 284 372 465 559 648 728 797 853 897 
22.00 65 104 156 225 304 391 483 574 660 737 803 857 
23.00 45 76 119 175 244 323 410 503 589 672 746 809 
24.00 31 54 88 133 192 262 342 429 517 603 683 755 
25.00 21 38 64 100 149 209 281 361 447 533 617 694 
30.00 3 6 11 19 33 54 83 121 170 229 296 371 
35.00 0 1 1 3 5 10 18 29 46 69 101 141 
40.00 0 0 e 0 1 1 3 5 9 16 25 39 
45.00 0 0 0 0 0 0 0 1 2 3 5 9 
30.00 0 0 0 0 0 0 0 0 0 0 1 2 
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Tnst Time In 
Múltiplas Of 

Cumulât io« Probability of X or Lass Occurrences 

Char ac tar 1 st 1 c 
Lif« 24 25 26 27 28 29 30 31 32 33 34 35 

13.00 1000 1300 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
14.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
15.00 998 999 999 1000 1 000 1000 1000 1000 1000 1000 1000 1000 
16.00 995 996 999 999 1000 1000 1000 1000 1000 1000 1000 1000 
17.00 99 1 995 997 999 999 1 000 1000 1000 1000 1000 1000 1000 
16.00 96 3 990 995 997 999 999 1000 1000 1 000 1000 1600 1000 
19.00 971 983 990 994 997 998 999 1000 1000 1000 1000 1000 
20.00 954 971 983 990 994 997 996 999 1000 1000 1000 1000 
21.00 931 955 971 982 989 994 997 998 999 999 1000 1000 
22.00 900 932 955 971 982 969 994 996 998 999 999 1000 
23.00 861 902 933 956 971 982 869 994 996 998 999 999 
24.00 816 865 905 934 956 972 98 2 989 99? 996 996 999 
25.00 763 822 869 907 936 957 972 9S2 969 993 996 998 
30.00 449 526 606 678 744 801 849 888 919 943 961 974 
35.00 189 246 31 1 380 453 527 599 667 729 785 833 872 
40.00 59 85 118 159 207 262 324 390 459 526 596 660 
45.00 14 ¿ L 34 51 72 100 134 176 224 278 337 400 
50.00 2 ■¡ 8 13 20 30 44 62 86 115 150 192 
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Î4bl • A3.20- Prob4bH1tv Tables For A Shape Parameter of . 90(Cont Inued) 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Characterlst1c 
Life 36 37 38 39 40 41 42 43 44 43 46 47 

30.00 999 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
33.00 989 993 996 997 999 999 1000 1000 1000 1000 1000 1000 
40.00 949 964 976 984 990 993 996 997 999 999 999 1000 
45.00 850 886 915 938 956 969 979 986 991 994 996 998 

30.00 686 743 793 837 C73 904 928 948 962 974 982 988 
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T#»t Tlm» In 
Multiple» Of 

Cumul At lue ProbAbillty of X or Les» Occurrence» 

ChArActerl »t 1 c 
Life 0 1 2 3 4 5 6 7 e 9 10 11 

.05 944 998 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 10 894 994 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.20 80S 980 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.25 765 970 997 1000 1000 1000 1008 1000 1000 1000 1000 1000 

.30 727 959 996 1000 1000 1000 1080 1000 1000 1000 1080 1000 

.40 658 933 991 999 1000 1000 1000 1000 1000 1000 1000 1000 

.50 59 -¾ 904 984 998 1000 1000 1000 1000 1000 1000 1000 1000 

.60 540 873 975 996 1000 1000 1000 1000 1000 1000 1000 1000 

.70 490 840 964 994 999 1000 1000 1000 1000 1000 1000 1000 

.75 467 823 958 992 999 1000 1000 1000 1000 1000 1000 1000 

.60 445 806 931 991 999 1000 1000 1000 1000 1000 1000 1000 

.90 405 771 936 985 998 1000 1000 1000 1000 1000 1000 1000 

1.00 368 736 920 981 996 999 1000 1000 1000 1000 1000 1000 

1.25 291 650 872 963 991 998 1000 1300 1000 1000 1000 1000 

1.50 230 568 816 938 983 996 999 1800 1000 1000 1000 1000 

1.75 ^ 182 493 757 907 970 992 998 1000 1000 1000 1000 1800 

2.00 145 425 693 869 953 986 996 999 1000 1000 1000 1000 

2.25 115 364 633 827 932 977 993 998 1000 1000 1000 1000 

2.50 92 311 573 781 906 965 989 997 999 1000 1000 1000 

2.75 73 265 515 733 875 950 982 994 998 1000 1000 1000 

3.00 58 224 460 683 841 931 974 991 997 999 1000 1000 

3.50 37 160 362 583 765 884 950 981 993 998 999 1000 

4.00 24 113 280 487 681 825 915 963 986 995 998 999 

4.50 15 80 214 480 395 757 870 938 973 989 996 999 

5.00 10 56 161 324 511 683 816 904 954 988 992 997 

6.00 4 27 89 203 360 531 688 811 896 947 975 9b9 

7.00 2 13 48 123 241 391 550 694 809 890 941 971 

8.00 l 6 25 71 155 275 419 567 701 809 886 937 

9.00 0 3 13 41 96 185 306 444 584 709 810 883 

10.00 0 1 7 23 58 121 2*5 334 467 599 716 811 

11.00 0 1 3 12 34 77 146 243 361 489 613 724 

12.00 0 0 2 7 20 48 97 171 270 .^86 500 627 

13.00 0 0 1 4 11 29 62 117 196 195 409 527 

14.00 0 0 0 2 6 17 39 78 138 220 320 431 

15.00 0 0 0 1 3 10 24 51 95 159 243 343 

16.00 0 0 0 1 2 6 15 33 64 113 180 266 

17.00 0 0 0 0 1 3 9 21 43 78 131 202 

18.00 0 0 0 0 1 2 5 13 28 53 93 149 

19.00 0 0 0 0 0 1 3 8 18 36 65 108 

20.00 0 0 0 0 0 1 2 5 11 23 44 77 

21.00 0 0 0 0 0 0 1 3 7 15 30 54 

22.00 0 0 0 0 0 0 1 2 4 10 20 37 

23.00 0 0 0 0 0 0 0 1 3 6 13 25 

24.00 0 0 0 0 0 e 0 1 2 4 8 17 

25.00 0 0 0 0 0 0 0" 0 1 2 5 1 1 

30.00 0 0 0 0 0 0 0 0 0 0 0 1 

35.00 0 0 0 0 0 0 0 0 0 0 3 8 

40.00 0 0 0 0 0 0 0 0 0 0 0 0 

45.00 0 0 0 0 0 0 0 0 0 0 0 0 

50.00 0 0 0 0 0 0 0 0 0 0 0 0 
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T»b1f ftS.20- Probability Tablt* For fl Shape Parameter of 90 < Com i nued ) 

Teat Time In 
Multiples Of 

Cumulative Probability of X or Leas Occurrences 

Char ac V tr i at i c 
Life 12 13 14 15 16 17 18 19 20 21 22 23 

4.30 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
3.00 1000 1000 1080 1000 1000 1000 1000 1000 1000 1000 1000 100U 
6.00 996 999 1Í .'0 1000 1000 1000 1000 1000 1000 1000 1000 1000 
7.00 994 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 
8.00 984 993 997 999 1000 1000 1000 1000 1000 1000 1000 1000 
9.00 967 984 993 997 999 999 1000 1000 1000 1000 1000 1000 

10.00 939 967 984 992 997 999 999 1000 1000 1000 1000 1000 
11.00 899 943 969 984 992 996 998 999 1000 1000 1000 1000 
12.00 848 907 946 970 984 992 996 998 999 1000 1000 1000 
13.00 786 660 913 949 972 985 992 996 998 999 1000 1000 
14.00 715 804 871 920 953 973 986 993 996 998 999 1000 
15.00 640 739 820 882 926 956 975 986 993 996 998 999 
16.00 362 668 761 835 892 932 959 977 987 993 997 998 
17.00 433 59' 695 781 849 901 938 962 978 988 994 997 
18.00 411 520 625 720 799 862 909 943 965 980 989 994 
19.00 343 448 554 654 742 816 874 917 948 968 981 989 
20.00 283 380 484 586 681 764 832 885 924 952 971 983 
21.00 229 318 417 518 617 706 783 846 895 931 956 973 
22.00 183 262 354 452 551 645 730 802 860 904 937 963 
23.00 145 214 296 389 486 582 672 752 818 872 913 943 
24.00 113 172 243 330 424 519 612 697 772 834 883 921 
25.00 87 137 206 277 365 458 551 640 721 791 848 894 
30.00 21 37 62 98 145 205 276 356 441 527 611 689 
35.00 4 8 16 27 46 72 108 154 211 278 352 431 
40.00 1 2 3 6 12 21 34 54 82 119 163 218 
45.00 0 0 1 1 3 5 9 16 26 42 63 91 
50.00 0 0 0 0 1 1 2 4 7 13 21 32 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occ urr er ces 

Char ac t er i at i c 
Life 24 25 26 27 28 29 30 31 32 33 34 35 

15.80 1060 1000 1600 1000 1006 1060 1680 1006 1006 1060 1666 1060 

16.00 999 1000 1 060 1060 1006 1006 1000 1000 1 060 1006 1006 1000 

17.00 998 9C|9 1 000 1006 1060 1006 1006 1006 1000 1006 1060 1666 

18.00 997 998 999 1060 1060 1060 1000 1006 1000 1000 1060 1 060 

19.00 994 997 998 999 1000 1060 1060 1060 1 000 1000 1000 1000 

20.00 990 995 997 999 999 1006 1000 1000 1000 1000 1006 1060 

21.00 984 991 995 997 999 999 1006 1600 1000 1066 1000 1000 

22.00 975 985 992 995 998 999 999 1006 1 006 1600 1066 1060 

23.00 964 978 987 992 996 998 999 999 1000 1000 1000 1 066 

24.00 948 967 980 988 993 996 998 999 999 1000 1000 1060 

25.00 928 952 970 981 989 994 996 998 999 999 1000 1000 

30.00 758 818 866 905 9 34 955 971 981 988 993 996 998 

35.00 511 590 665 733 792 84 3 884 916 941 960 973 982 

40.00 281 350 425 501 576 647 713 772 823 865 900 928 

45.00 128 172 225 285 352 422 494 565 634 698 756 806 

1 50.00 49 71 101 137 182 233 291 355 421 490 5 5 S 624 
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Tab)* A3.22- Probability Tab 1 *t For fi Shap* Param*t*r of 1.00<Cent 1nu*d> 

T*»t Tim* In 
Múltiplas Of 

Cumul at 1u* Probability of X or Lass Occurrences 

Charac t *r1stic 
Li f* 12 13 14 15 16 17 18 19 20 21 22 23 

4.00 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
4.50 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
5.00 998 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
6.00 991 996 999 999 1000 1000 1000 1000 1000 1000 1000 1000 
7.00 973 987 994 998 999 1000 1000 1000 1000 1000 1060 1000 
8.00 936 966 983 992 996 998 999 1000 1000 1000 1000 1000 
9.00 876 926 959 978 989 995 998 999 1000 1000 1000 1000 
10.00 792 864 917 951 973 966 993 997 998 999 1000 1000 
11.00 689 781 854 907 944 968 982 991 995 998 999 1000 
12.00 576 682 772 844 899 937 963 979 988 994 997 999 
13. 00 463 573 675 764 835 890 930 957 975 986 992 996 
14.00 356 464 570 669 756 827 883 923 952 971 983 991 
15.00 268 363 466 568 664 749 819 875 917 947 967 981 
16.00 193 275 368 467 566 659 742 812 868 91 1 942 963 
17.00 135 201 281 371 468 564 655 736 805 861 905 937 
18.00 92 143 208 287 375 469 562 651 731 799 855 899 
19.00 61 98 150 215 292 378 469 561 647 725 793 849 
20.00 39 66 105 157 221 297 381 470 i)59 644 721 787 
21.00 25 43 72 111 163 227 302 384 471 558 640 716 
22.00 15 26 48 77 117 169 232 306 387 472 556 637 
23.00 9 17 31 52 82 123 175 238 310 389 472 555 
24.00 5 1 1 20 34 56 87 128 180 243 314 392 473 
25.00 3 6 12 22 38 60 92 134 185 247 318 394 
30.00 0 0 1 2 4 7 13 22 35 54 81 115 
35.00 0 0 0 0 0 1 1 2 4 8 13 21 
40.00 0 0 0 0 0 0 0 0 0 1 1 3 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Char ac t er i st i c 
Life 24 25 26 27 28 29 30 31 32 33 34 35 

12.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
13.00 998 999 1000 1000 1000 1000 1800 1000 1000 1 000 1000 1000 
14.00 995 997 999 999 1000 1000 1000 1000 1000 1000 1000 1 000 
15.00 989 994 997 998 999 1000 1000 1000 1000 1000 1000 1080 
16.00 978 987 993 996 998 999 999 1000 1000 1000 1000 1000 
17.00 95 Ci 975 985 991 995 997 999 999 1000 1000 1000 1000 
18.00 932 955 972 983 990 994 997 998 999 1000 1000 1000 
19.00 893 927 951 969 980 988 993 996 998 999 999 1000 
20.00 843 888 922 948 966 978 987 992 995 997 999 999 
21.00 782 838 883 917 944 963 976 985 991 994 997 998 
22.00 712 777 832 877 913 940 959 973 983 989 994 996 
23.00 €35 708 772 827 873 908 936 956 971 981 988 993 
24.00 554 632 704 768 823 868 904 932 953 969 979 987 
25.00 473 553 629 700 763 818 863 900 929 950 966 978 
30.00 157 208 267 333 403 476 548 619 685 744 797 843 
35.00 32 49 70 99 134 177 227 283 345 410 478 545 
40.00 4 8 12 19 29 43 6 4L 86 115 151 194 242 
45.00 0 1 2 3 4 7 12 18 26 38 54 74 
50.00 0 0 0 0 1 1 2 3 4 7 1 1 16 
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T*blt A3.22- Prob*bi111y T*bl** For A ShApe PArAmettr of 1.00(Cont1nued) 

T**t Timt In 
Mu 1 t < n1•* Of 

Cumu1 AtiV« ProbAb11it y of X or Lvts Occ urrtr Ctft 

ChArAC t «r 1 »t 1 c 
Lift 36 37 36 39 40 41 42 43 44 45 46 47 

20.00 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

I" 21.00 999 999 1000 1000 1000 1000 1006 1000 1000 1000 1000 1000 

22.00 996 999 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 

23.00 996 997 999 999 1000 1000 1000 1000 1000 1000 1000 1000 

24.00 992 995 997 996 999 999 1000 1000 1000 1000 1000 1000 

25.00 985 991 994 997 996 999 999 1000 1000 1000 1000 1000 

r 3@.00 860 911 935 954 968 978 985 990 994 996 998 999 

35.00 610 672 729 780 825 863 895 921 941 958 970 979 

40.00 296 355 416 479 542 603 662 716 766 810 848 680 

45.00 99 130 166 206 256 307 363 421 480 540 596 653 1 

50.00 24 34 47 65 86 112 144 180 221 267 317 370 1 

Test Time In 
Multiples Of 

Cumul At lue ProbAbility of X or Less Occurrer ic es 

CharAC t er i st i c 
Life 60 61 62 63 64 65 66 67 66 69 70 71 

40.60 999 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

45.00 987 991 994 996 997 998 999 999 999 1000 1 000 1000 

50.00 926 944 956 968 976 983 988 991 994 996 997 998 
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T4b1 • A3.23- Probability Tab 1tt For A Shop* Paramttcr of 1.25<Cont1nutd> 

Tost Tim* In 
Multlpl** Of 

Cumulatif* Probability of X or L**s Occurrences 

Characttrltt1c 
Lift 12 13 14 15 16 17 18 19 20 21 22 23 

3.00 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
3.50 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
4.00 994 998 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 
4.50 983 992 997 999 1000 1000 1000 1000 1000 1000 1000 1000 
5.00 958 979 990 996 998 999 1000 1000 1000 1000 1000 1000 
6.00 846 905 944 969 984 992 996 998 999 1000 1000 1000 
7.00 646 744 825 885 929 958 976 987 993 997 998 999 
8.00 414 523 628 722 801 864 911 944 966 980 989 994 
9.00 222 309 407 508 607 697 776 840 890 927 954 971 
10.00 100 154 223 304 394 489 583 670 748 814 867 908 
11.00 38 65 104 155 219 295 379 467 556 641 718 785 
12.00 13 24 41 68 104 152 212 282 360 44 4 528 610 
13.00 4 8 14 26 43 68 102 147 202 267 340 418 
14.00 1 2 4 9 15 26 43 67 99 140 191 251 
15.00 0 1 1 3 5 9 16 27 42 64 94 132 
16.00 0 0 0 1 1 3 5 9 16 26 41 61 
17.00 0 0 0 0 0 1 2 3 5 9 16 25 
18.00 0 0 0 0 0 0 0 1 2 3 5 9 
19.00 0 0 0 0 0 0 0 0 0 1 2 3 
20.00 0 0 0 0 0 0 0 0 0 0 0 1 
21.00 0 0 0 0 0 0 0 0 0 0 0 0 
22.00 0 0 0 0 0 0 0 0 0 0 0 0 
23.00 0 0 0 0 0 0 0 0 0 0 0 0 
24.00 0 0 0 0 0 0 0 0 0 0 0 0 
25.00 0 0 0 0 0 0 0 0 0 0 0 0 
30.00 0 0 0 0 0 0 0 0 0 0 0 0 
35.00 0 0 0 0 0 0 0 0 0 0 0 0 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 



T«b1» R3.23- Prob*bility Tâbr*» For R Sh«p* P*r*rntttr of i. 23 ( Com 1 nu*d) 

í:-." 

K 
1 M™P 

Tt*t Tim* In 
Multiple» Of 

Cumu1*t1 ve Prob*bi 1 i ty of X or Le»» Occurrence» 

Cherecteristic 
Life 24 25 26 27 28 29 30 31 32 33 34 35 

7.00 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
8.00 997 996 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 
9.00 963 990 995 997 998 999 1000 1000 1000 1000 1000 1000 

10.00 939 960 975 985 991 995 997 996 999 1000 1000 1000 
11.00 841 866 921 947 965 978 966 992 995 997 998 999 
12.00 687 755 813 662 901 930 952 968 980 987 992 995 
13.00 499 578 653 722 783 835 877 911 937 957 971 981 
14.00 319 392 466 345 619 686 750 805 851 869 919 942 
15.00 179 234 297 365 437 31 1 563 652 716 772 822 863 
16.00 88 123 166 216 274 336 406 476 547 615 679 738 
17.00 38 57 82 113 152 198 252 311 375 442 510 577 
18.00 13 23 36 53 75 103 139 161 230 285 344 406 
19.00 5 9 14 22 33 48 68 94 126 164 208 259 
20.00 2 3 5 8 13 20 30 43 61 84 113 147 
21.00 0 1 2 3 5 7 12 18 27 39 35 73 
22.00 0 0 0 1 1 3 4 7 11 16 24 35 
23.00 0 0 0 0 0 1 1 2 4 6 9 14 
24.00 0 0 0 0 0 0 0 1 1 2 3 5 
25.00 0 0 0 0 0 0 0 0 0 1 1 2 
30.00 0 0 0 0 0 0 0 0 0 0 0 0 
35.00 0 0 0 0 0 0 0 0 0 0 0 0 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 8 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multipies Of 

Cumi .il at i ve Probability of X or Less Occurrences 

Characteristic 
Life 36 37 38 39 40 41 42 43 44 45 46 47 

11.00 1006 1000 1000 1 000 1000 1 000 1000 1000 1000 1000 1000 1000 
12.00 997 998 999 1000 1000 1 000 1000 1000 1000 1000 1000 1000 
13.00 988 992 995 997 998 999 999 1000 1000 1000 1000 1000 
14.00 960 973 982 988 992 995 997 99C 999 999 1000 1000 
15.00 896 925 946 962 974 982 983 992 995 997 998 999 
16.00 790 835 673 904 929 949 964 975 983 988 992 995 
17.00 641 ? 0 1 756 804 846 881 910 933 951 965 975 983 
18.06 473 539 602 66 3 719 770 815 854 887 913 935 952 
19.00 315 374 437 500 56 3 624 681 734 782 824 860 891 
20.06 166 234 286 341 400 46 1 523 583 641 696 746 791 
21.00 101 1 32 168 210 258 310 365 423 483 542 600 656 
22.00 49 67 89 117 150 188 231 279 331 386 443 501 
23.00 21 30 43 58 78 103 132 167 206 250 299 350 
24.00 8 13 18 37 51 69 90 1 16 147 183 223 
25.00 5 7 11 16 23 32 44 60 79 102 129 
30.00 0 0 0 0 0 0 0 0 1 1 1 2 
35.00 0 0 0 0 0 0 0 0 0 0 0 0 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 . 0 0 0 0 0 0 0 0 0 0 0 0 
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Ttblt A3.23- Probability Tabla» For A Shapt Paramtttr of 1.23<Continuad) 

Ta»t Tima In 
Múltipla» Of 

Cumulativa Probability of X or La»» Occurranca» 

Charactar 1 »t i c 
Ufa 46 49 50 51 32 33 54 33 36 37 58 39 

15.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
16.00 997 998 999 999 1000 1000 1000 1006 1000 1000 1000 1000 
17.00 988 992 995 997 998 999 999 1000 1000 1000 1000 1000 
16.00 963 975 983 988 992 993 997 998 999 999 999 1000 
19.00 916 937 953 966 973 983 988 992 994 996 998 998 
20.00 831 865 894 918 938 953 966 973 982 987 991 994 
21.00 708 755 798 836 869 896 919 938 953 965 975 982 
22.00 559 614 668 717 763 804 846 871 896 920 938 953 
23.00 405 461 517 572 626 677 725 769 8G8 843 873 899 
24.00 268 316 367 421 475 530 584 636 685 731 773 811 
25.00 161 197 238 283 331 382 434 487 541 593 643 691 
30.00 3 5 7 10 14 20 27 36 47 61 78 98 
35.00 0 0 0 0 0 0 0 0 1 1 1 2 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 e 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Tast Tima In 
Múltiplas Of 

Cumulativa Probability of X or Lass Occurrancas 

Charac tar i st i c 
Ufa 60 61 62 63 64 65 66 67 68 69 70 71 

19.00 999 999 1000 1000 1000 1060 1000 1000 1000 1000 1000 1000 
20.00 996 997 998 999 999 1000 1000 1000 1000 1000 1000 1000 

21.00 987 9U 994 996 997 998 999 999 999 1000 1000 1000 

22.00 965 974 981 986 990 993 995 997 998 999 999 999 

23.00 920 938 952 964 973 980 986 990 993 995 996 998 
24.00 844 874 899 920 937 952 963 972 979 985 989 992 
25.00 735 776 813 845 874 898 919 936 950 962 971 978 

30.00 122 149 179 214 251 292 335 380 427 474 522 569 
35.00 3 4 5 7 10 14 19 25 32 42 53 67 
40.00 6 0 0 0 0 0 0 0 0 1 1 1 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 _1 0 0 0 0 0 0 0 
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T*b1« A3.23- Probability Tabla» For A Shape Parameter of 1.25 <Coni i nue<J> 

Teat Time In 
Multiple» Of 

Cum* jlattue Probability of X or Le»» Occurrence» 

Characterlat 1c 
Life 72 73 74 75 76 77 70 79 00 01 02 83 

22.00 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
23.00 996 999 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 
24.00 994 996 997 990 999 999 999 1000 1000 1000 1000 1000 
25.00 984 986 992 994 996 997 990 999 999 999 1000 1000 
30.00 615 659 701 740 776 009 039 065 069 909 926 940 
35.00 03 102 123 140 >75 206 239 275 313 353 394 437 
40.00 2 2 3 5 6 9 11 15 20 25 32 41 
45.00 0 0 0 0 0 0 0 0 0 0 0 1 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiple» Of 

Cumulâtiwe Probability of X or Less Occurrences 

Characterlat ic 
Life 84 85 86 87 88 89 90 91 92 93 94 95 

30.00 953 963 971 978 983 987 990 993 995 996 997 998 
35.00 480 523 r 566 608 648 687 724 758 790 819 845 869 
40.00 51 63 77 94 112 133 157 183 21 1 242 275 310 
45.00 1 1 2 3 3 5 6 8 11 14 18 23 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test T1 me In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Charac t er i »t i c 
Life 96 97 98 99 100 101 102 103 104 105 106 107 

30.00 999 999 999 1000 1060 1000 1000 1000 1000 1000 1000 1000 
35.00 890 908 924 937 949 959 967 974 980 984 988 991 
40.00 347 385 424 463 503 543 582 620 657 692 726 757 
45.00 29 36 44 54 66 79 95 112 131 153 176 202 
50.00 0 1 1 1 2 2 3 4 5 7 9 12 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

C har ac t er i st 1 c 
Life 106 109 110 111 112 113 1 14 115 116 117 118 119 

35.00 9?:- 995 996 997 996 998 999 999 Q C. C 1000 1000 1000 
40.00 76^ 814 639 St 1 861 899 915 929 941 951 960 968 
45.00 230 260 291 324 359 394 431 46? 504 541 577 613 

m
 

rs
* 15| 19 2 3 29 35 43 52 62 74 88 103 120 

Test Time In 
Multiples Of 

Currnal aiive Probability of X or Less Occurrences 

C har ac t er i st i c 
Life 1 20 121 122 123 124 125 126 i C. 1 128 129 130 131 

40.00 974 979 96 3 967 990 992 994 995 996 997 996 996 
45.00 64S 661 713 74 3 771 796 622 845 865 664 900 915 
50.00 139 160 163 207 2 34 26 2 291 32 2 354 367 421 455 
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T*bl* A3.24- Prob«b11Hy T*b1t» For A Sh*pt P*r»m*ttr of 1.30 

T 
Test Tim« ln 

^.V'C 

Cumul 4tiy« Probmbi11 ty of X or Ltfts Occurr«nc«* 

Charmcttritt ic 
Lif« 0 1 2 3 4 5 6 7 8 9 10 11 

.05 989 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

. 10 969 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.20 914 996 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.25 862 993 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.30 846 988 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.40 776 973 998 1000 1000 1000 1000 1000 1000 1000 1090 1000 

.50 702 950 994 1000 1000 1000 1000 1000 1000 1000 1000 1000 

.60 628 920 988 999 1000 1000 1000 1000 1000 1000 1000 1000 

.70 557 883 978 997 1000 1000 1000 1000 1000 1000 1000 1000 

.75 522 862 972 996 999 1000 1000 1000 1000 1000 1000 1000 

.80 489 839 964 994 999 1000 1000 1000 1000 1000 1000 1000 

.90 426 789 945 989 998 1000 1000 1000 1000 1000 1000 1000 

1.00 368 736 920 961 996 999 1000 1000 1000 1900 1000 1000 

1.25 247 593 834 947 986 997 999 1000 1000 1000 1000 1000 

1.50 159 452 721 885 961 989 997 999 1000 1000 1000 1000 

1.75 99 327 592 796 914 969 990 997 999 1000 1000 1000 

2.00 59 226 463 686 843 932 974 991 997 999 1000 1000 

2.25 34 156 345 564 749 874 944 978 992 997 999 1000 

2.50 19 95 245 443 638 792 894 952 980 992 997 999 

2.75 16 58 167 332 521 693 823 908 957 961 993 997 

3.00 6 34 109 239 407 582 733 845 918 960 982 993 

3.50 1 11 42 109 218 362 519 666 786 873 930 965 

4.00 0 3 14 42 100 191 313 453 593 717 816 888 

4.50 0 1 4 14 39 86 161 264 386 516 640 747 

5.00 0 0 1 4 13 34 72 132 216 321 439 558 

6.00 0 0 0 0 1 3 9 21 44 80 134 206 

7.00 0 0 0 0 0 0 1 2 5 12 23 43 

8.00 0 0 0 0 0 0 0 0 0 1 2 5 

9.00 0 0 > 0 0 0 0 0 0 0 0 0 

10.00 0 0 0 0 0 0 0 0 0 0 0 0 

11.00 0 0 0 0 0 0 0 0 0 0 0 0 

12.00 0 0 0 0 0 0 0 0 0 0 0 0 

13.00 0 0 0 0 0 0 0 0 0 0 0 0 

14.00 0 6 0 0 0 0 0 0 0 0 0 0 

15.00 0 0 0 0 0 0 0 0 0 0 0 0 

16.00 0 0 0 0 0 0 0 0 0 0 0 0 

17.00 0 0 0 0 0 0 0 0 0 0 0 0 

18.00 0 0 0 0 0 0 0 0 0 0 0 0 

19.00 0 0 0 0 0 0 0 0 0 0 0 0 

20.00 0 0 0 0 0 0 0 0 0 0 0 0 

21.00 0 0 0 0 0 0 0 0 0 0 0 0 

22.80 0 0 0 0 0 0 0 0 0 0 0 0 

23.00 6 0 0 0 0 0 0 0 0 0 0 0 
24.00 0 0 0 0 0 0 0 0 0 0 0 0 

25.00 0 0 0 0 0 0 0 0 0 0 0 0 

30.00 0 0 0 0 0 0 0 0 0 0 0 0 

35.00 0 0 0 0 0 0 0 0 0 0 0 C ■ 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 

50.00 0 0 0 0 0 0 0 0 e 0 0 0 
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T4b1* A3.24- Prob4bt11ty T4blt» For A Sh4p* P4r4mtltr of «.50<Cont1nued) 

I*4t Tim* In 
Mul11 pi*s Of 

Cumul4t1o* Probability of X or L*s* Occurr*nc*s 

Ch4r4C t *r 1 * 11 c 
Llf* 12 13 14 15 16 17 18 19 20 21 22 23 

2.30 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
2.73 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
3.00 997 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
3.30 983 992 997 999 1000 1000 1000 1000 1000 1000 1000 1000 
4.00 936 966 983 992 996 598 999 1300 1000 1000 1000 1000 
4.50 833 895 938 965 982 991 995 998 999 1000 1000 1000 
5.00 669 764 841 897 937 963 980 989 994 997 999 999 
6.00 293 393 497 599 693 774 840 891 929 955 973 984 
7.00 74 118 176 248 330 421 514 604 688 762 824 874 
6.00 1 1 21 37 60 94 139 195 262 338 419 303 586 
9.00 l 2 3 9 16 27 44 69 101 144 195 256 
10*00 0 0 0 1 2 3 6 1 1 19 30 46 69 
11.00 0 0 0 0 0 0 1 l 2 4 7 12 
12.00 9 0 0 0 0 0 0 0 0 0 1 1 
13.00 0 0 0 0 0 0 0 0 0 0 0 0 
14.00 0 0 0 0 0 0 0 0 0 0 0 0 
15.00 0 0 0 0 0 0 0 0 0 0 0 0 
16.00 0 0 0 0 0 0 0 0 0 0 0 0 
17.00 0 0 0 0 0 0 0 0 0 0 0 0 
18.00 0 0 0 0 0 0 0 0 0 0 0 0 
19.00 0 8 0 0 0 0 0 0 0 0 0 0 
20.00 0 0 0 0 0 0 0 0 0 0 0 0 
21.00 0 0 0 0 0 0 0 0 0 0 0 0 
22.00 0 0 0 0 0 0 0 0 0 0 0 0 
23.00 0 0 0 0 0 0 0 0 0 0 0 0 
24.00 0 0 0 0 0 0 0 0 0 0 0 0 
25.00 0 0 0 0 0 0 0 0 0 0 0 0 
30.00 0 0 0 0 0 0 0 0 0 0 0 0 
35.00 0 0 0 0 0 0 0 0 0 0 0 0 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 ” 01 0 0 0 
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T4blt A3.24- Probability Tables For fl Shape Parameter of 1.50<Cont1nued) 

Test Time In 
Multiples Of 

Cumulâtiue Probability of X or Less Occurrences 

Charac t erist1c 
Life 48 49 50 51 52 53 54 55 56 57 58 59 

10.00 998 998 999 999 1000 1000 1000 1000 1000 1000 1000 1000 
11.00 973 981 987 991 994 996 997 998 999 999 1000 1000 
12.00 858 889 914 934 951 964 974 981 987 991 994 996 
13.00 603 657 708 755 797 834 866 894 917 936 951 964 
14.00 302 352 406 460 516 570 623 673 721 764 803 838 
15.00 101 126 159 195 235 278 325 374 425 478 530 581 
16.00 23 31 42 55 72 92 1 16 143 175 210 249 292 
17.00 3 5 7 10 15 20 28 37 48 63 80 100 
18.00 0 1 1 1 2 3 4 6 9 13 17 23 
19.00 0 0 0 0 0 0 0 1 1 2 3 4 
20.00 0 0 0 0 0 0 0 0 0 0 0 0 
21.00 0 0 0 0 0 0 0 0 0 0 0 0 
22.00 0 0 0 0 0 0 0 0 0 0 0 0 
23.00 0 0 0 0 0 0 0 0 0 0 0 0 
24.00 0 0 0 0 0 0 0 0 0 0 0 0 
25.00 0 0 0 0 0 0 0 0 0 0 0 0 
30.00 0 0 0 0 0 0 0 0 0 0 0 0 
35.00 0 0 0 0 0 0 0 0 0 0 0 0 
40.30 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 9 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Charact er istic 
Life 60 61 62 63 64 65 66 67 68 69 70 71 

12.00 997 998 999 999 1000 1000 1000 1000 1000 1000 1000 1000 
13.00 973 980 986 990 993 995 907 998 999 999 999 1000 
14.00 868 894 916 934 949 961 971 978 984 988 992 994 
15.00 631 679 723 764 802 835 864 890 911 930 945 957 
16.00 337 385 434 483 533 582 630 675 718 758 794 827 
17.00 124 152 183 218 256 296 340 385 432 480 527 574 
18.00 31 41 53 67 84 105 128 155 185 218 254 293 
19.00 5 7 10 14 19 25 33 43 54 69 85 105 
20.00 1 1 1 2 3 4 6 8 1 1 15 20 26 
21.00 0 0 0 0 0 0 1 1 ; 2 2 3 4 
22.0C 0 0 0 0 0 0 0 e 0 0 0 1 
23.00 0 0 0 0 0 0 0 0 0 0 0 0 
24.00 0 0 0 0 0 0 0 0 0 0 0 0 
25.00 0 0 0 0 0 0 0 0 0 0 0 0 
30.00 0 0 0 0 0 0 0 0 0 0 0 0 
35.00 0 6 0 0 0 9 0 0 0 0 0 0 
40.00 0 0 6 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 6 0 0 0 0 0 0 0 0 0 0 



TÄblt A3.24- Pr ob «b i 1 i t y T4bl»* For fi Sh*»:* P*r«m*t»r of 1.30 < Cent t nu*d > 

T«*t Timt In 
Múltiples Of 

Cumu1*tive Probability of X or Less Occurrences 

Charme t er i st i c 
Life 72 73 74 75 76 77 78 79 80 81 82 83 

14.00 996 997 998 999 999 999 1000 1000 1000 1000 1000 1000 
13.00 967 975 981 986 990 993 995 996 997 998 999 999 
16.00 856 881 903 922 938 951 962 970 977 983 987 991 
17.00 620 664 706 745 760 813 842 868 891 911 928 942 
18.00 335 378 423 468 514 559 603 646 687 726 762 795 
19.00 127 153 181 212 247 284 323 364 406 449 493 537 
£ô. 00 33 43 54 67 83 101 122 146 173 202 234 268 
21.00 6 8 11 1C 19 25 32 41 51 64 78 95 
22.00 1 1 2 2 3 4 6 8 1 1 14 18 23 
23.00 0 0 0 0 0 1 1 1 2 2 3 4 
24.00 0 0 0 0 0 0 0 0 0 0 0 0 
25.00 0 0 0 0 0 0 0 0 0 0 0 0 
30.00 0 0 0 0 0 0 0 0 0 0 0 0 
35.00 0 0 0 0 0 0 0 0 0 0 0 0 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 “ 01 0 _A 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Character i st i c 
Life 84 85 86 87 88 89 90 91 92 93 94 95 

15.00 999 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
16.00 993 995 996 997 998 999 999 999 1000 1000 1000 1000 
17.00 954 964 972 978 933 987 991 993 995 996 997 998 
18.00 825 852 876 897 915 931 944 955 964 972 978 983 
19.00 580 622 663 701 737 771 802 830 856 879 898 916 
20.00 305 344 384 425 467 509 551 593 633 671 708 742 
21.00 114 136 160 188 217 249 283 319 357 396 436 477 
22.00 30 38 47 58 71 87 104 124 146 170 197 227 
23.00 ■; 7 10 13 16 21 27 34 42 32 63 77 
24.00 i 1 1 2 3 4 5 6 8 11 14 18 
25.00 0 0 0 0 0 0 1 1 1 2 2 3 
30.00 0 0 0 0 0 0 0 0 0 0 0 0 
35.00 0 0 0 0 0 0 0 0 0 0 0 0 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.0O 0 0 0 0 0 0 0 _SLi 0 0 0 0 
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T*b1» A3.24- Prob4bility Table* For R Shape Parameter of 1.50(Centirued ) 

Te*t Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrence* 

Charac t er i st i c 
Life 96 97 98 99 100 101 102 103 104 105 106 107 

17.00 999 999 999 1000 1000 1000 1006 1000 1000 1000 1000 1000 
16.00 987 990 993 995 996 997 998 998 999 999 999 1000 
19.00 931 944 955 964 971 977 982 986 989 r 992 994 995 
20.00 775 804 831 856 878 897 914 929 942 952 961 969 
21.00 518 558 598 636 673 708 742 773 802 828 852 874 
22.00 258 292 327 364 402 440 479 519 558 596 633 669 
23.00 92 110 130 151 176 202 231 262 294 328 364 400 
24.00 23 29 36 45 55 66 80 95 112 132 153 177 
25.00 4 5 7 9 12 15 20 25 31 38 46 56 
30.00 0 0 0 0 0 0 0 0 0 0 0 0 
35.00 0 0 0 0 0 0 0 0 0 0 0 0 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 01 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiple* Of 

Cumulative Probability of X o*- Les* Occurrence* 

Charac t er i st i c 
Life 108 109 110 111 112 113 114 115 116 117 118 119 

19.00 997 998 998 999 999 999 1000 1000 1000 1000 1000 1000 
20.00 975 981 985 988 991 993 995 996 997 998 998 999 
21.00 893 910 925 937 949 958 966 973 978 983 986 989 
22.00 704 736 767 795 821 845 867 686 903 918 932 943 
23.00 438 476 514 552 589 625 660 694 726 756 784 810 
24.00 203 230 260 291 324 358 394 430 467 503 540 576 
25.00 67 81 95 112 131 152 174 199 225 254 284 315 
30.00 0 0 0 0 0 0 0 0 0 0 0 0 
35.00 0 0 0 0 0 0 0 0 0 0 0 0 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiples Of 

turnu 1 at i *'e Pr ob ab i lity of X or Less Occurrences 

Char?.' t er i st i c 
Life 120 121 122 123 124 125 126 127 128 129 130 131 

20.00 999 999 1 000 1000 1000 1000 1000 1000 1006 1000 1000 1 000 21.00 992 994 995 996 997 998 998 999 999 999 1000 1 000 00 953 962 969 975 980 984 987 990 992 994 995 996 23.00 834 856 876 894 910 924 936 947 956 964 970 976 24.00 6 1 646 680 711 741 770 796 821 843 864 882 899 
25.00 348 382 417 452 488 524 559 594 628 661 693 723 30.00 0 o 0 0 1 1 1 1 2 2 3 4 
35.00 0 o 0 0 0 0 0 0 0 0 0 0 40.00 0 0 0 0 0 0 0 0 0 0 0 0 45.00 0 0 0 0 0 0 0 0 0 6 0 0 50.00 0 0 0 0 0 0 0 0 0 0 0 0 
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ÎAblt A3.24- Probâbillty T*b1** For fi Sh*p* P4r*m*t»r of 1.30(Cont1nu*d) 

T**t Tim* In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Character 1 st 1 c 
Life 132 133 134 135 136 137 136 139 140 141 142 143 

22.00 997 998 998 999 999 999 1000 1000 1000 1000 1000 1000 
23.00 980 984 988 990 992 994 995 996 997 998 998 999 
24.00 914 927 938 948 957 964 971 976 981 984 987 990 
25.00 751 778 803 827 848 868 885 901 915 928 939 949 
30.00 5 7 8 11 13 16 20 24 29 35 42 50 
35.00 0 0 0 0 0 0 0 0 0 0 0 0 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiples Of 

CuiM j1 ative Probab 1 lit y of X or Less Occurrences 

Characttri st 1 c 
Life 144 145 146 147 148 149 150 151 152 153 154 155 

23.00 999 999 1300 1000 1060 1000 1000 1000 1000 1000 1000 1000 
24.00 992 994 995 996 997 998 998 999 999 999 999 1006 
25.00 957 964 970 976 980 984 987 989 992 993 995 996 
30.00 59 69 80 93 107 123 140 159 179 200 223 248 
35.00 0 0 0 0 6 0 0 0 0 0 0 0 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
59.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Characteri st i c 
Life 156 157 158 159 160 161 162 163 164 165 166 167 

25.00 997 998 998 999 999 999 999 1000 1006 1000 1000 1666 
30.00 274 361 329 358 387 418 449 480 511 542 573 603 
35.00 0 0 0 0 0 1 1 1 1 1 2 2 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.06 0 0 0 6 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrer ices 

Character i st i c 
Li f e 168 169 170 171 172 173 174 175 176 177 178 179 

30.06 632 661 689 715 741 765 788 869 829 848 865 881 

35.06 3 4 5 6 7 8 10 13 15 18 22 26 

40.00 6 6 0 0 0 0 0 0 0 0 0 0 

45.00 0 6 6 8 0 0 0 0 0 6 0 0 

56.06 0 6 0 0 0 0 6 0 0 0 0 0 
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T«bl* ft3.24- Prob4bintv T*bl»t For fi Sh*pt P*r4mttor of 1.30<Cont 1 nu«d> 

Tost Tim* In 
Multipits Of 

Cumulttivt Probability of X or Less Occurrences 

Ch*r Act*r i st i c 
Lif* 160 161 182 183 184 185 186 187 188 189 190 191 

30.09 895 908 920 931 940 949 956 963 968 973 977 981 
33.00 30 36 42 49 56 65 75 65 97 110 124 139 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Charme ter i st i c 
Life 192 193 194 195 196 197 198 199 200 201 202 203 

30.00 984 987 989 991 993 994 995 996 997 998 998 998 
35.00 156 173 192 212 233 255 278 303 327 353 380 406 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 9 0 0 0 0 0 0 0 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Character i st i c 
Lif* 204 265- 206 207 208 209 210 211 212 213 214 215 

30.00 999 999 999 999 1000 1000 1000 1006 1000 1000 1000 1000 
35.00 434 461 489 517 544 372 399 625 651 676 700 724 
40.00 0 0 b 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 0 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiples Of 

Cumulative Probability of X or Less Occurrences 

Character i st i c 
Lif* 216 217 218 219 220 221 222 223 224 225 226 227 

35.00 746 768 788 807 825 842 858 873 886 899 910 921 
40.00 0 0 0 0 0 0 0 0 0 0 0 0 
45.00 0 0 0 0 0 0 0 6 0 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 

Test Time In 
Multiples Of 

Cuna Native Probability of X or Less Occurrences 

C h ar ac t * r i s t i c 
Life 

CO 
CJ 
CM 229 230 231 232 233 234 235 236 237 238 239 

35.00 930 939 946 953 959 965 970 974 978 981 984 986 
40.00 0 0 0 0 0 0 0 0 • 0 0 0 0 
45.00 0 0 0 0 6 0 0 0 6 0 0 0 
50.00 0 0 0 0 0 0 0 0 0 0 0 0 
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Table R3.24- Probability Tablet For R Shape Parameter of 1.50(Cont1nued) 

Tett Time In 
Multiplet Of 

Cumulative Probability of X or Lett Occurrencet 

Character i at 1 c 
Life 240 241 242 243 244 245 246 247 248 249 250 251 

33.00 989 990 992 993 994 995 996 997 997 998 998 999 

Tett Time In 
Multiplet Of 

Cumulative Probability of X or Lets Occurrer ices 

Character 1 tt i c 
Life 252 233 254 255 256 257 258 259 260 261 262 263 

35.00 999 999 999 999 1000 1000 1000 1000 1000 1000 1000 1000 
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