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NONPARAMETRIC LIFE TEST SAMPLINS PLANS 

1.    Introduction 

Sampling plans for truncated life tests based on several parametric 

families of dlstributloc    functions have been proposed by Sobel and 

Tischendorf (1959),  Gupta and Groll (196l) and Gupta (1962»)«   Thus, 

we have the problem of which family to choose; i.e., exponential, 

normal, lognormal,  gamma, etc.    In many cases it is assumed that certain 

nuisance parameters are known.    Unless considerable prior Information is 

available, the choice will necessarily be somewhat arbitrary.    We can 

circumvent ^his problem by considering a class of distributions restricted 

only by certain intuitive considerations.     If the items in question wear 

out with age, then it is reasonable to assume that the failure rate 

function is nondecreasing.    For other items such as solid state electronic 

devices. It seems reasonable to assume that the failure rate function 

Is nonlncreaslng.    By using sharp bounds on such distributions, ve 

can obtain sampling plans which, although more conservative than the 

parametric plans,  offer greater protection since they are valid for a 

much larger family of distributions. 

It has been suggested by Zelen ana Dannemlller (1959) that sampling 

plans should be written in terms of percentiles.    Such plans were presented 

by Gupta and Groll (196l) and Gupta (196ea)for the gamma,  normal and log- 

normal distributions.    We present plans based on percentiles under the 

increasing (decreasing) failure rate assumption as well as plans based 

on the mean life.    A partial discussion of these plans was also pre- 

sented by Gupta (1962b). 



2.    Properties of Increasing (Decreasing) Failure Rate Distributions. 

Let   X   be a random variable with distribution   F   such that 

F(x) - 0   for   x < 0 .    If    F    has density   f    then    r(t) = 

f(t)/[l - F(t)]    is known as the failure rate function.    Note that 

r(t) ■ - TT log [1 - F(t)]    when a density exists.    For this reason, 

ve say that   F    is    IFR (DFR) for Increasing (decreasing) failure 

rate if   log [1 - F(t)]    is concave where finite  (convex on [0 , «)). 

These distributions have been studied by Barlow,  Marshall, and Proschan 

(1963) and Barlow and Marshall (I96U).    For convenience we suninarlze 

some of the fundamental properties of these distributions. 

An    IFR (DFR)    distribution may have at most one point of dis- 

continuity; namely, at the end of its right (left) hand Interval of 

support.    The continuous part of an    IFR (DFR) distribution is 

absolutely continuous.    Sums of Independent JTO random variables themselves  have 

IFR distributions.    This is not true for JFR random variables.    If 

F    is a mixture of    DFR    distributions, then it follows that   F    is DFR. 

Many of the properties of the IFR (DFR) family follow from comparison 

with the exponential distribution.    This is not surprising since it is 

the boundary distribution between the two classes.    If   U.. <£ Up ^ ...  U 

axe the order statistics from an IFR (DFR) distribution   F   with mean 
n 

H.     then,    EtU. ] ^ ^1   while    E[U ] ^ m  2 -7 . 
^ 1 ®~ n te)1 1 k 

To obtain sampling plans based on percentiles we use the fact 

] /t that    [1 - F(t)] '       is decreasing (increasing) in    t   when   F    Is 

IFR (DFR).    Let   p.     denote the   r       moment of    F .    To obtain sampling 

plans based on bounds on moments we use the inequalities for IFR dis- 

tributiono.    Now we describe the relevant inequalities. 



.l/r1 .Vr 

(2.1) 1 - F(t) ^   <r (r^l) 1. , t>M.; l/r 

(2.2) 1 - F(t) ^   < 
p 

exp [ -vt] 

t^n; l/r 

(r>0) 

where   v   uniquely •Atisfles 

/     r - 1    - wx. 
L   m r       x e dx 

and 

\ - M^rCr + 1) 

th If   F   18   DFR, with   r       monent   ^ , then 

exp [ - t/^/r] , t ^ r^r 

(2.5) 1 - F(t) ^     < 
r   -r 

re     M^. 

r(r + l)tX 

, t ^ rX l/r 

th From these bounds ve can obtain the following hound on the    q 

quantlle    £      in terms of   ix.    assuming   F   Is IFR.    If    q £ 1 - e~    , 

then 
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[ - log (1 - q)]^ ^ ^ ^ [ -.iStlLlJÜ]^ - 

If q ^ 1 - e '1 

^ . [ . istii^i^ . 

l/r 
From the fact that X '  is decreasing (increasing) In r when 

r 

F Is IFR (DFR) we see that the coefficient of variation a/|ju < 1 . 

The density and the failure rate are bounded at the origin from above 

in terms of moments as follows: 

f(o) i j;'1 ■}"1   i , J - 1, 2, ... 
Al+J-1 

when F is IFR. 

Bounds on densities and failure rates were obtained by Barlow 

and Marshall [196k]. If F is IFR and r ^ 1 then 

f (t+) ^ ^ t [%* i?l1/r     ,     0 ^ t < ^ 
üj.' -t 

and 

^-^l    ts l/r 

r ■• J.    «»ax when   a   satisfies    u_ » r /    x e        dx . 
0 

If   F    is    IFR   with density   f , then 
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(te) -1 1/r 
^(\) 

nf) <L   <   ^/r.-t/V /        |      ,1/r ^ t ^ (r + 1)?1/ 

Finally, we mention that maximum likelihood estimates of   IFR (DFR) 

distributions have been obtained by Grenander (1956) and Marshall and 

Proschan (1964). 

-5- 



3.    Nonpftrametric Sampling Plans 

Let    0   denote a parameter defined by a life distribution   F . 

For example,    0   might denote the mean life or the 90     per cent ile. 

We would like to establish that, say   0^0     where    ö      is some 

specified value.    A conmon practice,  in life testing is to truncate 

the experiment at a preassigned time,  say   t , and note the number of 

failures (assuming that a failure is well-defined).    One object of these 

experiments is to set a confidence (lower) limit on the mean (quant ile) life of the 

units.    If it is desired to Mtebliah a mean(«uittllc)life, with a given proba- 

bility of at least    P     and If the number of failures in the fixed time 

does not exceed a given number    c , then the experimenter would like to 

know the minimum sample size necessary to achieve his objective.    In 

following these sampling plans and the cssociated decision rule the 

probability of rejecting a lot having a parameter   0 ^ ©Q    is *t least 

equal to   F    .    Alternatively, the consumer's risk in adopting the sampling 

plan    (n , c , t , 0 )    does not exceed   1 - P     whatever    Ö   may be. 

Mathematically,  given a number   P    (0 £ P   ^ 1)  , a time    t   and a value 

Q     of   0   and em acceptance number    c , we want to find the smallest 

positive integer    n   so that if the observed number of failures in time 

t   does not exceed   c   we can assert with confidence probability   F 

that    0 ^ 00 • 

It should be pointed out that these life tests con be terminated 

prior to the time    t   with rejection as the result.    In fact, the ter- 

mination of the experiment can take place at the smaller of the two 

st times    t , t,    , v    where   t,    .»    is the time to the    (c + l)        failure. '    (c+1) (c+1) 

Also, the associated decision rule leads to an acceptance only at the 
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end of time t and only if t,    . v > t . Hence, 

L(p) = P(Acceptance) = plt(c+1) > ^ 

c 

Z,ns I,.   vn-i 
4) ? (1 - ?) 

1-0 

where p = F(t;e) . 

If   p    is a decreacing function of    ö   which is time, for instance, 

if the density   f't;©)    is    TP^Totally positive of order 2) in    t   and 

ö , then   F(t;©) ^ F(t;©0) <—> 0 ^ ©Q •     If   P0 " F(t;00)  , then it 

is clear from the theory of confidence intervals that the smallest   n 

to satisfy 

c 

(5.2)    I-■ pJ;i-p0)n-V-p# 

1=0 

is such that in adopting the above sampling plans with the associated 

decision rule, we can assert with probability P  that © > 0n provided 

(c+1) ^ 

It should be noted that the above discussion assumes a knowledge 

of F(t;©) . Now, we consider the case where F(t;©) Is not explicitly 

assumed; it is only assumed that we have bounds on F(t;©) . 

Suppose that p = F(t;©) ^ b(t;©) for t ^ 0 where b(t;0) is 

a kncwn function. Suppose further that b(t;©) is decreasing in © . 

Since L(p) is a decreasing function of p , we have 



(5.5)        L(F(t;ö)) ^ L(b(t;ö)) ^ L(b(t;ö0)) 

for 0 ^ 00 • Hence the sampling plans of the above type are obtained 

by choosing the smallest positive Integer n satisfying 

(5A)        L(b(t;00)) <;i - P* 

where    c  , Ö     and   t   are fixed. 

From (5.5) and (5.4) it follows that if the number of failures 

during time    t    is less than or equal to    c , then ve can make the 
* 

confidence statement that    e ^ 00   with confidence probability   P    . 

Note that if    b(t;0)    is a sharp bound on   F(t;ö)  , then it is 

nondecreasing in    t    since   F(t;0)    is nondecreasing in   t .     If   0 

is the mean, then    b(t;0) = b(t/©;l)    since the mean is a scale parameter 

for positive random variables and   b(t;ö)    is decreasing in    0 . 

How we give a few examples where the bound   b(t;ö)    is known. 

Example 1.     (Markov's inequality).    Let    Ö   denote the mean.     Then 

F(tje) ^b(t ;0) -I 
1 1 - */t , 

, t < e 

t ^ e 

is true for nonnegative random variables. Clearly, b(t;0) is de- 

creasing in 9 .  A sampling plan based on Markov's inequality would 

afford protection over the class of all distributions on the positive 

axis. However, the bound is quite wide. 
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Example 2.  (Unlmodal density) 

If the density f Is unlmodal with unknown mode and first moment 

0 and If F(0-;Q) » 0 , then from Barlow and Marshall (1963), we have 

F(t;ö) ^b(t;0) 
20 

< 2-- 

i-i 

0 ^ t ^ 0 

ö^^^ 

^1 
Clearly,    b(t;0)    Is decreasing In   d   and the bound Is a slight 

improvement over Example 1. 

Example ^.     (PFp density). 

If log f(t;e) Is concave where f(t;e) > 0 , then f Is called 

a PF2(P6lya Frequency of Order 2) density. Most of the coomonly used 

densities have this property.  If f has mean 0 , then 

F(t;e)^b(t;0) = | 
^ 1 - sup (1 - e  )/(l - e  ) , 

n^t 
t ^0 , 

n m       . . 
where b is determined by 0 ■ / xbe" dx/(l - e" ) . 

The above bound Is tabulated In a paper by Barlow and Marshall (1963), 

A sampling plan based on this bound would afford less protection than 

the IFR sampling plans since f PF- implies that F is IFR but not 

conversely. 



Sampling Plans for the IFR and DFR Dlatrlbutlona 

Now we discuss the derivation of sampling plans for the UR and 

DFR distributions for the following two cases: 

IFR Distributions 

Case (i) Ö = |i 

In this case, from (2.2), we have 

(5.5)       b(t;nj=i     -vt     _ 1/r 
e    ,  t > u / -^' i, 

where w uniquely satisfies 

r-l -wx 
(5.6)       u = r / x ~e  "to 

r   j 0 

Clearly b(t;|jL ) is a decreasing function of p. . Hence the required 

n to insure p. > 4  is given by the smallest positive Integer which 

satisfies 

(5.7)   ^ (j) ^t;^))j[l - b(t;^)]n-J g 1 - P* . 

It should be noted that the solution of (3.7) depends on the fact that 

r   0 
t > p. . Of special importance is the case where r = 1 . In this 

case (5.6) reduces to 

(5.8)   ^w - 1 - e'^ 
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Hence, using (3.8) to solve for v and then using (3.7) with 

^(■tiM,,) ■ b(t/M.1;l) ■ 1 - e   , sampling plans to Insure a specified 

mean life have been computed and are given In Table 1. This table 

also gives the actual confidence level attained. 

Case (ll) 0 ■ £ , tl> q   percentlle. 

In this case 

(5.9)   b(t;Cj - { t/C 
Ll - (1 

'  t<Cq 

^     ^ 1 - M . n^   <! d-q)   q    ,    t^cq 

which Is again decreasing In £  and clearly depends only on q and 

the ratio t/£ . Hence, to Insure a specified quantlle life £ , 

ve substitute from (3.9) the value of b(t;£ ) In the general equation 

(3.4) and solve for the smallest n . Table II at the end of this 

paper gives minimum sample sizes for the life testing situation where 

DFR Distributions 

Case (l) 9 - p. . 

In this case, letting "h   » \ij^{r  +1) , we have 

l-e-V^   ,  t^rxj/' 

(5.10)   b(t;n)-j     r     - 1/. ' 
r   ^ 1 - r 1 Xr(et)-

r  ,  t ^ r^ 

0 1/r and one can construct sampling plans for the cases where t < r {"K ) 
c1/1" 0  r 

and t ^ r(V)  . For the specled case r - 1 , and t < JJL. It IS 

•11- 



* 

easy to check that the sampling plans based on the bounds in (3.10) 

reduce to the sampling plans for the negative exponential with 

^0   0 
/u = |i_ = ön • These tables have already been given by Sobel and 

Tischendorf (1959) for t < }S * n? . 
1 X 

Case (ii)    0 = C    . 

In this case the bound is 

. 1 -  (1 - q)      q      ,      t ^ C 
(5.11)        b(t;C ) - { 

q 

t>Cq 

To use the jpon-ntrlvMlabound, we require t ^ ^ . The sampling plans 

are obtained as in case (ii) of IFR distributions discussed above. 

Table III at the end of this paper gives these sampling plans for 

* = t/c° ^ i . 

PC Function and the Producer's Risk 

The 0C function represents the probability of acceptance as a 

function of 0 . The sampling plans and the decision rule guarantee 

that this probability is less than or equal to 1 - P  for all 0 ^ 0n 

Suppose there exists a function B(t;e) such that F(tjO) ^ B(t;ö) 

for all t and all Q , then we have 

(3.12)   P[Acceptance} ^ L(B(t;ö)) . 

In order to insure that the producer's risk will not exceed a 

number a (0 < a < 1), whenever Ö £ 9-, , one needs to satisfy the 

-12- 



Inequality 

(5.13)   L(3(tj0)) ^ L(B(t;01)) ^ 1 - a 

which will be satisfied If B(t;0) is decreasing In d . One may 

use the Inequality (3'13) to determine c such that for fixed 0 , 

ö  and F , the sampling plan and the acceptance rule vlU Insure 

that the producer's risk will not exceed a . Alternatively for 

fixed n , t , 9 , c and P , one nay want to know the minimum 

value ö  of 0 such that for all 0 > © , the probability of 

acceptance ^ 1 - a . 

New we describe the evaluation of the OC function for the ITR 

and DFR distributions. 

IFR Distributions 

Case (l)    0 « |i. 

!..-/(v1/r , t^y r 
r 

{3.1k)       B(t^r) - I /r 
,    t>nr 

1  r 
Thus, for ^ > M- ^ t , we have 

(5.15)   L(F(t;nr)) ^ L(B(t;nr)) ^ L(B(t;^)) 

which gives a lower bound on the OC function. This bound is graphed 

below. 
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■ 

Case (ii) Ö = ^ 

In this case 

(3.16)   B(t;Cq) 

1 - (1 - q) ^ 

and the lower and upper bounds can be obtained similarly by using 

^("tiC ) an(i BfaiC ) in the appropriate Intervals. 

Finally, It should be noted that sampling plans which protect 

the producer can be constructed for test time less than the goal 

using the bound B(t;0) In the IFR case. 

It Is clear from the bounds on OC functions for the IFR case 

that we have to test beyond the mean (quantlle) life goal to protect 

the consumer whereas we can protect the producer by testing for a 

time less than the mean (quantlle) life goal. 

DFR Distributions 

Case (1) Ö = ^ 

In this case there is no nontrlvial lower bound for the OC 

-111. 



function    L   since there Is no nontrlvlal upper bound on   F .    However, 

there exists a nontrlvlal upper bound on the    L   function both for 

u   < t    and   p.   ^ t .    This lower bound is obtained by using (3.10) 

in place of   F    in the    L   function. 

Case (11)    © = C 

Using the upper bound 

* '  ' ^ Cq 
(3.17)   B(t;C ) = "j t/Cfl 

^   L 1 - (1 - q)  *      ,       t ^ C 
t 

one can construct a lower bound on    L   for all    t . 

Description of the Tables and Some Illustrative Examples 

Table I.    This table gives the sample sizes necessary to establish 

that the true unknown mean   p.    of an IFR distribution is at least 

0 * |i     at a nominal confidence level   P    .    The actual level attained 

Is also tabulated. 

Illustration 1.    Suppose an experimenter wants to choose the sample 

* , 0 ^ size corresponding to    c=2,P   »  .75 , X « t/p,   ■ 1.6  , then this 

required    n    from Table 1 is equal to 5«    For this sampling plan the 

actual probability level is equal to .7523. 

Table II.    This table gives the sample sizes necessary to establish 

th that the true unknown   q        quantitle of an IFR distribution is at 

0 * 
least    c      at a nominal confidence level   P   .    The actual level 

<1 
attained is also tabulated. 

Illustration 2.    Assuming an IFR distribution and given    c = 2 , 

-15- 



i 
■ 

* , o 
P - .75 , ^ = t/r, » 1.6 , q - .2 , we find from Table II that the 

required minimum sample size Is 1). For this sampling plan the actual 

probability attained If the decision rule accepts is equal to .7901. 

Application to Drug Screening 

Suppose a drug which is known to be non-toxic is administered 
1 

to patients suffering from a specified cancer to determine its effective- 

ness.    The drug will be considered effective if, say 20^ of the patients 

respond to treatment after   T   weeks  (T = 6, say).    The treatment will 

continue    t   weeks    (t = 12,  say)    unless more than    c    patients respond 

before this time--in which case the drug will be declared effective at 

the end of the    t weeks.    Let    F(t)    denote the probability of a 

response by time    t   and   F(T) = p .     Since we do not want to discard 

a potentially useful drug, we set 

c 

P[rejectlng drug |p^   .20] =-.   ^   (j)[F(t)]J[l - F(t)]n"J ^a . 

Now   F(T) ^ .20    if and only if    ^    0 ^ T   where   C 2o    i8 the 20th 

f (t) 
percentlle.     If we assume an    IFR   distribution   time;  i.e.,      _ w-t^ 

increasing in    t , then this problem is identical with case (ii) 

considered under IFR sampling plejas. 

Illustration.    v«e want to determine the number of patients to put on 

trial to establish with 90 per cent confidence that,    F(T) ^ .20; i.e., 

the response rate after   T   weeks Is at least 20 per cent.     If   = = 2 , 
* 

c = 5 , Q =  .20    and   P    = .90 , we find from Table II that    n = 17 

and the true confidence level is    .91. 

•16- 



Table III. This table gives the sample sizes necessary to establish that 

the true unknovn q   quantlle of a DFR distribution Is at least ^ 

at a nominal confidence level P . Here > ■ t/£ ^ 1 . Also, the 

actual confidence attained Is tabulated. 

Approximations for Sample Sizes 

The sample sizes necessary to establish a quantlle for the IFR and 

DFR distributions cam be approximated as follows. If 1 - (1 - q) Is 

small, then 

(3.18)      n- [ JWLJ + 
" L 1 - (1 - q^ J (1 - q)' 

where y 1   *   is the F  percentage point at a standardized gamma 

variable with shape parameter r ■ c + 1 or one-half times the P  per- 

centage point of a x  with (2c + 2) degrees of freedom. This approxi- 

mation was discussed by Gupta (1962a) where tables of y . _* are also 

given. 

If p = 1 - q is close to .5, then another approximation for n 

is 

(3.19)   n - 
■ (2c + 1 + pz^»)(l + 7 1 - (2c + l)2/(2c + 1 + pzp»)2) 

2(1 - P) '■]■ 
* 

where z ♦ is the P  percentage point of the N (0 , l) random varia- 

ble. For exsmple, if qa,l,X-l,c»l,P - .75, then y . ♦ = 

2.6926 and from (3.1Ö) , n « 27 . The exact answer from Table II is 27. 

As an example of the second approximation, let 'X»l,p«l-q« .5 , 
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♦ /        X 
P ■ ,75 , c ■ 2 , then the approximate answer from (5.19) Is 7 which 

coincides with the exact value. 

Acknotfledgnent; The authors wish to thank Mrs. Shirley Ebberly, formerly 

of Stanford University, for programming and carrying out the computations 

and Phyllis De Fablo for typing assistance. 
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~'!lle I. SAQUDc PlADa tor tM .... ot In D1atr1but1oaa 

,. . .75 
c . 0 1 2 ' 4 5 6 7 8 9 10 

~ 

1.1 8 15 22 28 '' 41 48 511 60 67 n 
.78715 .86996 .77091 • 75209 .76278 • 75}29 .761158 .75769 • 75218 • 7647, • 76056 

1.2 4 8 12 16 19 2' 26 !10 33 37 leO 
. 77815 . 77081 -77863 .78959 • 75950 . 77566 . 75}27 . 77035 -75220 .76905 -75~, 

1.3 3 6 9 11 14 17 19 22 24 27 !10 
.80787 .80074 .80893 . 75535 .77655 -79506 -75977 • 780!10 .750:6 .77105 • 78952 

1.4 2 5 7 9 12 14 16 18 20 22 211 
.76089 .82)96 -79110 . 76'729 .82574 .8111111 . 78976 .78808 -77895 .77107 .761119 

1. ~ 2 4 6 8 10 12 14 16 17 19 21 
.825~) .80044 . 79620 .79859 .80359 .80971 .81627 .82294 - 757~ .769}2 .781)!17 

1.6 2 4 5 7 9 11 12 14 16 17 19 
.87182 .8657:5 . 75225 .7867:5 81446 .83741 . 769!10 .79861 .32}15 .76595 .79370 

1.7 2 3 5 7 8 10 11 13 14 16 18 
.9046 ~ -77280 .82507 .86225 . 78960 .831120 .76989 .81591 .75777 .80}28 .E\5950 

1.8 2 3 5 6 8 9 11 12 14 15 16 
.92841 -92353 .87709 .80182 .86o45 -79995 .85519 .801102 .85486 .810!10 • 76154 

1.9 1 3 4 6 7 9 10 11 15 111 16 
.76724 .86269 .76702 .85688 • 79133 .86,97 .81468 -75956 .83525 .79026 .85318 

2.0 1 3 4 6 7 8 10 11 12 1" 15 
. 79681 .89292 .81428 .89716 .846"" -78986 .875411 .831n .786o' .86}21 .82745 

2.2 1 3 4 5 6 8 9 10 11 1} 14 
.84374 -93438 .88223 .82,56 .76169 . 88110~ .811550 .80~9 -75959 .86759 .8~"1 

2. 4 1 2 4 5 6 7 9 10 11 12 13 
.8786o .77193 .92523 .88524 .8"1" -7950, .914~ .888, .859n .82903 .79666 

2.6 1 2 4 5 6 7 8 9 10 12 13 
.90489 .81882 -95236 .92555 -89522 .862!1() .82753 -79158 -75498 .901}2 .88o42 

2.8 1 2 ' 5 6 7 8 9 10 11 12 
.92497 .85558 • 79159 .95169 .9}109 .90822 .88355 .857116 .8!1()}1 .8D241 • 77110, 

3.0 1 2 3 II 6 7 8 9 10 u 12 
.94048 .88450 .83186 . 78234 -95475 -95911 -92195 .90350 .88m .86~ .84250 

3- 5 1 2 3 4 5 6 7 8 10 11 12 
-96598 -93313 .901'9 .8707:5 .84111 .81250 .78486 • 75816 .95658 .911811 .95910 

4.0 1 2 3 4 5 6 7 8 9 10 u 
.98017 .96074 .94169 -92!102 .90472 .88678 .86920 .85196 .83507 .81851 .8o226 

4.5 1 2 ' 4 5 6 7 8 9 10 11 
.98829 .97672 .96528 -95 398 .94280 .9}176 .92085 -91007 .89941 .88888 .87847 



~b1e I. Slulpling Plans ror the :-~ean ot IF'R D1str1but1ona 

P* . ·90 

c • 0 1 2 4 6 ·r 8 9 10 

~ 

1.1 12 21 29 37 44 .>1 .>8 6; '12 -,8 8; 
.90221 .90613 .90652 .91120 -90739 .90;6"1 .9C .. 32 -90581 .:,<> 703 . 90042 .902-19 

1. 2 7 11 16 20 24 28 52 3'.> 39 43 4-1 
.92829 'l0410 -91913 .91471 . 91336 .91377 . 91_,24 .90068 .90439 .S()820 . 91203 

1.3 5 8 11 14 17 20 23 26 28 31 34 
-93603 .91563 . 90881 .90766 .90921 .91213 . 91"73 • 91 )16 ; . 90112 .90708 . ~ 1273 

1. 4 4 6 9 ll 14 16 19 21 23 2) 28 
. 94283 .90061 -92053 -90030 -9229) .91021 -93033 . 92131 1304 . S-0 ) 20 . \1254 

l. ~ 3 6 8 10 12 14 16 18 20 22 24 
-927 39 -950) 4 -93868 -93133 .92685 . 92426 . 92291 . 922 _, 9 .9228, .923)7 . ~2462 

1.6 3 5 7 9 11 12 14 16 18 20 21 
. 9) 411 . 94138 . 93887 . 94035 . 94350 .90552 . 91490 . 92338 .93101 . 93"186 . 91o6) 

1. 7 2 4 6 8 10 11 13 1) 16 18 1 
. 90463 . 90948 -92231 . 93490 . 9458) . 91138 . 92808 . 94133 . 91360 . 929)7 -90176 

1.8 2 4 6 7 9 11 12 14 1:, 17 18 
. 92841 .93875 -95236 . 91208 -93608 -95 301 , 92684 . 94613 . 92171 .94180 . 91910 

1. 9 2 4 5 7 8 10 11 13 14 16 17 
. 94582 -95837 . 91383 . 94427 .90867 .94041 .91115 . 94083 . 91626 .9431 9 .92224 

2 .0 2 4 ) 7 8 9 11 12 14 1) 1o 
871 . 97156 -93960 . 9648o . 9407) . 91009 . 94644 . 9231 3 . ·_, .,299 . <; 3475 . 9129; 

2 .2 2 3 5 6 7 9 10 11 13 14 1.> 
. 975)8 .93 38 . 97023 . 94731 . 91831 . 96113 . 94 300 . 92128 -955197 . 94554 . 9284~ 

2 .4 2 3 4 6 7 8 9 11 12 13 14 
.98526 . 9)936 -92523 -97307 . .-5708 .:/3740 . 91436 .964 )7 -95184 -93693 . 91990 

2 .6 1 3 4 ) 7 8 9 10 11 12 14 
. 90489 -97458 -95236 -925)) -9Tf55 -96659 -95336 . 9:, ,s7 2057 .90132 . <;6238 

2 .8 1 3 4 5 6 7 9 10 11 12 13 
. 92497 .98396 .96951 -95169 . 93109 .90822 . 97485 . 96604 -95 586 . 944 3~ . 93157 

3.0 1 3 4 5 6 7 8 9 11 12 13 
. 94048 .98979 .98039 .96861 -95475 -939ll . 92195 .90350 . 97576 .96908 . 96155 

3-5 1 2 3 5 6 7 8 9 10 11 12 
.96598 . 93313 .90139 .98920 .98416 . 97832 . 97174 . 96448 . 95658 . 94811 . 93910 

4.0 1 2 3 4 5 7 8 9 10 11 12 
-98017 .96074 . 94169 .92302 .90472 . 99227 . 98983 . 98710 . 98409 .98080 .97726 

4. 5 1 2 3 4 5 6 7 8 10 11 12 
.98829 . 97672 . 96528 ·95398 .9428o . 93176 .92085 .91007 . 99420 . 99297 . 99163 



~ble I. SU~Pl111& PlMa tor tile NMa ot Inl D1atr1but1ou 

P" . ·95 

c • 0 1 2 ' A. 5 6 7 8 9 10 
:1. 

l.l 16 25 }4 42 50 57 65 '(2 79 86 9:5 
. 9549) .95002 .9)}29 .95278 . 951106 . 95096 .95le09 .952't0 .95186 .9)147 .9~1 41 

1.2 8 14 18 2} 27 }1 :55 :59 4} 47 51 
.95078 .96195 .95-'00 . 95944 .956:57 .951164 .95}85 .95 :572 .95405 .95472 .9556:5 

1. 3 6 10 13 16 19 22 25 28 }1 }4 :57 
.96}09 .96591 .95877 .95502 .95"A. .95296 .95:5" .95A.45 .9:1579 .957}5 .95903 

1.4 5 8 10 13 15 18 20 2:5 ~ - 27 }0 
.9, .!0 '• .96940 .95264 .96105 .95021 .9605:5 .9;;289 .96;!86 .95717 .9516:5 .96179 

1. 5 4 6 9 11 1:5 15 17 19 21 2A. 26 
.96971 .95054 .96791 .96179 .95759 .954}0 .95218 .95081 .950()1 .96752 .96701 

1.6 3 6 8 10 12 1A. 15 17 19 21 2:5 
.95411 .97524 .97156 .97040 .9106A. .97165 .951" .9)528 .95905 .96260 .96589 

1. 7 ' 5 7 9 11 12 1A. 16 17 19 21 
.97055 .96576 .967}6 .97080 .97A.59 .95507 .96272 .96905 .95195 . 960~ . 96741 

1.8 ' 5 6 8 10 11 15 15 16 18 19 
.98o84 .97986 .952}6 .96:571 .97251 .95"'1 .96518 .971104 .9(,004 .91018 .95651 

1. 9 ' 4 6 8 9 11 12 111 15 17 18 
.987:59 .958:57 .97078 .97987 .96}29 .9755' .960 II .97}60 .96025 .97}11 .96127 

2.0 2 4 6 7 9 10 12 15 14 16 17 
.9.)871 .97156 .98204 .9648o .97907 .96505 .97907 .96171 .95299 .moe ·95927 

2.2 2 4 5 7 8 9 11 12 15 15 16 
.97558 .98653 .97023 .98598 .975A.1 .96115 .961.18 .97182 .95997 .97964 .97165 

2.4 2 3 5 6 7 9 10 11 12 14 15 
.98526 .959}6 .98521 . 97}07 .957o6 .96550 .97510 .961157 .951811 ·979'~0 .97227 

2.6 2 3 4 6 7 8 9 11 12 15 1A. 
.99095 .97458 .952}6 .98620 .97755 .96659 .955}6 .9811~ .97852 .97099 .962}8 

2.8 2 3 4 5 7 8 9 10 11 15 111 
.9-)4}7 .98:596 .96951 .95169 .98826 .98225 .971185 .96604 .95586 .966911 .96279 

3.0 2 3 4 5 6 8 9 10 11 12 15 
.996116 .98979 .980:59 .96861 .95A.75 .99059 .98650 .96156 .97576 .96908 .96155 

3. 5 1 :5 4 5 6 7 8 9 10 12 15 
.96598 .99661 .99,:57 .96920 .981116 .97852 .m711 .96~ .95658 ·99'15 .99129 

4.0 1 2 A. 5 6 1 8 9 10 11 12 
.98017 .96074 .99770 .99622 .994111 .9511221 .98985 .96710 .981109 .98o8o .97726 

4. 5 1 2 ' 4 6 7 e 9 10 ll 12 
.98829 .97672 .96)28 .95596 .998D1 .99725 .996:511 .995, .991120 .992'T( .9916:5 



Table I. s..pling Pl.ana ror the ' lean or I :'R Diatr1but1oas 

P" . .99 

c • 0 l 2 } ~ 5 6 "i 8 9 10 
A 

1.1 24 }5 45 5 ~ 62 71 79 87 9~ 102 110 
.99044 .990}7 .99086 . 9908~ .99007 .99094 .99084 .99092 . ')9009 .9904 .99090 

1.2 1} 19 24 29 }} }8 42 47 ,1 , 5 59 
·99251 .99242 .99170 .99187 .99020 .99129 .990}4 . 99171 . 99118 .99077 .99047 

1.} 9 1} 17 20 24 27 }0 }} }6 }9 4 ~ 
. 99291 .99172 .99246 .99051 .99251 .99161 . 9909~ .99049 . 99020 .99004 .99260 

1.4 7 10 1~ 16 19 22 24 27 29 }2 }4 
. 99,2 .99105 .99088 .99158 . 99258 . 99~4 .99149 . 99298 .99118 . 9928~ . 991}5 

1. ) 6 9 11 14 16 18 21 2} 25 27 29 
. 9947} .9948o . 99176 .99424 .99266 .99124 .99427 .99}49 .99280 .9921 .99167 

1.6 5 8 10 12 14 16 18 20 22 24 26 
. 99412 . 99586 . 994~4 .993:;} .99274 .99246 . 992~1 .99251 .$'927} .99}01 .99}}) 

1.7 ~ 7 9 11 1} 15 16 18 20 22 2} 
. 99091 .99554 .99485 .99476 .99499 ·995}8 .99107 . 99226 . 99~}4 .99429 .99056 

1.8 4 6 8 10 12 1~ 15 17 18 20 22 
.99487 . 99~1 .99}89 .99468 . 99558 .99119 . 99~1 5 .994'10 .99091 .99}09 . 99~D 

1. 9 4 6 7 9 11 12 14 16 17 19 20 
.99707 .99670 . 99()66 · 99~12 .99506 .99051 . 99~47 .99550 .99241 .99481 .99176 

2.0 } 5 7 9 10 12 1 ~ 1, 16 18 19 
.991 ' 1 . 99286 .994 8 .99666 . 99}09 .99571 . 992 ~} . 995}0 .99226 . 9952 ~ .99258 

2.2 ~ 5 6 8 9 11 12 1 ~ 15 16 18 
.99618 . 99'1~ . 99}15 .99656 .99}24 .99671 .99428 .99077 . 9954:> .9929G . 99(;46 

C..4 } 4 6 7 9 10 11 12 14 15 16 
. 99821 . 99~~9 . 997}4 .99440 . 9978~ .99609 . 99}~ 4 .99002 · 99598 . 99~98 .991}4 

2.6 2 4 5 7 8 9 11 12 1~ 14 16 
.99095 .99680 . 99258 . 9977~ .99582 . 99}0~ .99780 . 9965 ~ .99479 .992 ~ ~ .99745 

2.8 2 4 5 6 8 9 10 11 12 14 15 
. 994 ~7 . 998~1 . 99624 . 99290 . 99827 .99707 .99540 . 99~ .99040 .997}} .99624 

~.0 2 4 5 6 7 8 10 11 12 13 14 
.99646 .99919 .99808 . 996}2 .99}85 ·99059 . 51980~ . 99705 .99578 .99419 .9922, 

~. 5 2 } ~ 6 7 8 9 10 11 12 1} 
. 99884 . 99661 .99" 7 . 99927 .99876 .998o6 .99717 .99606 .99471 .99313 .99129 

4.0 2 3 4 5 6 7 9 10 11 12 13 
. 99961 .99884 . 99770 .99622 .99441 .99227 .99940 .99916 .99886 .99850 .99808 

4. 5 2 3 4 5 6 7 8 9 10 11 12 
.99986 . 99959 .99919 .99866 .99801 .99723 . 99634 ·9953} .99420 .99297 .99163 



Table II. SUpliJI& Plana tor tbe ~tU.ea fill :rnt DlavtlN\1-

P" . .75 c • 0 

q .1 .2 ·' .4 ·5 .6 .7 .8 .9 
~ 

1.0 14 7 4 ' 2 2 2 1 1 
• 7712.5 . -(9028 .75990 .780.00 • 75000 .811000 .91000 .aoooo .90000 

1.1 12 6 4 ' 2 2 2 1 1 
·75111 .77071 .79182 .81469 .782~ .86679 .92926 .~-, .92057 

1.2 11 6 4 ' 2 2 1 1 1 
• 75111 .79944 .81902 .84102 .810511 .88910 • 76110!0 .855011 .9,U90 

1..5 11 5 ' ' 2 2 1 1 1 
• 778.55 .76555 • 75118 .86.561 .85506 .90767 • 79095 .&-r569 .911988 

1.4 10 5 ' 2 2 2 1 1 1 
.7712.5 • 79026 .7764.5 • 76077 .856~ .912)15 .811166 .891l91t .96019 

1. 5 9 5 ' 2 2 2 1 1 1 
.75886 .8124.5 . 79912 • 781400 .87500 .9~ .85568 .91056 .96858 

1.6 9 4 ' 2 2 1 1 1 1 
.78067 .76024 .81950 .8o490 .89u8 . 76917 .8511~ .912585 .9'(1188 

1.7 8 4 ' 2 2 1 1 1 1 
.761.58 .78o71 .85782 .82,592 .90527 .789,S .8'/085 .9,517 .98005 

1.8 8 4 ' 2 2 1 1 1 1 
78067 • 79944 .851k!8 .84102 .91755 .80782 .88550 .9ltllll .98'15 

1.9 1 4 ' 2 2 1 1 1 1 
• 75.572 .81656 .86906 .656116 • 912121 .821165 .1!*9 .95 • .917~ 

a.o 7 4 2 2 1 1 1 1 1 
.77125 .85225 .75990 .870110 .750110 .811000 .91000 .96000 .99000 

2.2 6 5 2 2 1 1 1 1 1 
.75111 .77071 .79182 .89545 .782~ .86679 .919126 .97101 ·99~9 

2 . 4 6 ' 2 2 1 1 1 1 1 
.78067 • 79944 .81950 .91588 .lh0511 .8191o ·~" .9'1899 .99fi02 

2.6 6 5 2 2 1 1 1 1 1 
.8o672 .82457 .84550 .92979 .8,. .90767 .956~ ·-77 .997119 

2.8 5 ' 2 1 1 1 1 1 1 
• 7712.5 .84655 .86451 .76077 .851161 .sell' .96565 .91196 .~ 

,.0 5 5 2 1 1 1 1 1 1 
• 79411 .86578 .88255 • 78ll00 .87500 .9,.. .97J)O .~ .,. 

'·5 4 2 2 1 . l 1 1 1 1 
• 77125 .79028 .91765 .8~9 .91161 ·95952 .98521 .~ ... 

4.0 4 2 1 1 1 1 1 1 1 
.81470 .85225 .75990 .870110 ·9"1'0 ·97* .991!10 .991110 ·999!10 

4. 5 5 2 1 1 1 1 1 1 1 
.75886 .86578 .79912 .69961 .95511 .98)91 .99556 .995111 ·9999'1 

5.0 5 2 1 1 1 1 1 1 1 
.794U .89265 .85195 .912224 .96875 .98976 • 99757 ... ·99999 



q 

1.0 

1.1 

1.2 

1.4 

1.6 

1.7 

1.8 

1.9 

2.0 

2.2 

2.4 

2.6 

2.8 

~.0 

~.5 

4.0 

4. ) 

5-0 

.1 

27 
• 7671() 

24 
.755'7 

21 
.76998 

19 
.75619 

18 
.76264 

17 
• 765, 

16 
. 764,7 

15 
75970. 

14 
• 75115 

14 
. ,7580 

n 
. 78427 

12 
.78581 

11 
.78057 

10 
.768o8 

10 
.8ooo2 

8 
.76096 

7 
.75564 

7 
.81012 

6 
.78122 

1ab1e II. s..p11fta Plana tor tbe ~t11ea ot IFR OlatrlbutlODa 

.2 

12 
.77190 

ll 
.76895 

10 
.76001 

10 
• 79474 

9 
.77490 

9 
.80444 

8 
.77444 

8 
.aoo11 

7 
.75854 

7 
.78285 

7 
.82505 

6 
.78881 

6 
.82402 

5 
.76517 

5 
.79U4 

5 
.86066 

4 
.80956 

4 
.857~ 

4 
.89,S5 

.~ 

9 
.801100 

8 
.79009 

7 
.76~7 

7 
.80o26 

6 
.75579 

6 
. 788~5 

6 
.81701 

5 
.75071 

5 
.77799 

5 
.80261 

5 
.82475 

4 
.7)008 

4 
.79100 

4 
.8258~ 

4 
.855~ 

4 
.sao11 

' .80020 

' .85474 

' .89515 

' .92475 

.... ·75 
.4 

6 
. 766"/2 

6 
.810~ 

5 
• 75600 

5 
. 79~52 

5 
.82581 

5 
.85~46 

4 
.76960 

4 
• 79746 

4 
.82227 

4 
.84428 

~ 
. 75173 

~ 
.79218 

~ 
.82685 

~ 
.85569 

~ 
.88o19 

' ·925~ 

2 
-75760 

2 
.8o9~ 

2 
-8505, 

c • 1 

. 5 

5 
.812)0 

5 
.85156 

4 
. 77781 

4 
.81~7 

4 
.84421 

4 
.87010 

4 
.89194 

~ 
. 7741~ 

~ 
.79996 

~ 
.82~ 

~ 
.84~75 

~ 
.87852 

~ 
.90591 

~ 
.~m~ 

~ 
.94lt07 

2 
• 7656~ 

2 
.8~04 

2 
.87891 

2 
.9n56 

2 
.9,all8 

.6 .7 

4 ~ 
.82080 . 781100 

4 ' .85876 .82541 

4 ' .88917 .85942 

~ ' .77911 .88716 

~ ~ 
.81201 .90968 

' ' .81()58 . 92787 

~ ' .86475 .94252 

~ 2 
.88560 .758'7 

' f. 2 • 90 ,1() I • 78410 

' 2 .91854 .80728 

2 2 
.7 51~ .86~52 

2 2 
.79049 .89189 

2 2 
.82~ .91450 

2 2 
.85217 .9~48 

2 2 
.87610 .911675 

2 2 
.92()68 .97064 

2 2 
.911946 .98,S7 

2 2 
.96788 .99115 

2 2 
.9796' -99515 

.8 

2 
.76842 

2 
.8oo92 

2 
.82911 

2 
.85~51 

2 
.87455 

2 
.89267 

2 
.9()824 

2 
.92160 

2 
.94286 

2 
.95842 

2 
.96977 

2 
.97805 

2 
.981()6 

2 
.99286 

2 
.99680 

2 
.99857 

2 
.999,; 

.9 

2 
.81000 

2 
.84"744 

2 
.87779 

2 
.90227 

2 
.9~775 

2 
.950~ 

2 
.96049 

2 
.968<;5 

2 
.97498 

2 
.98010 

2 
.98742 

2 
.99205 

2 
.99498 

2 
.9968~ 

2 
.99800 

2 
.999,1 

2 
.9f980 

a 
.99f911 

2 
.99998 

• 



~b1e II. supl1Jic ~ ror 'ile ~t11ee or Int D1etr1but101le 

P" • . 7~ e . 2 

q .1 .2 .} .4 · 5 .6 .7 .8 .9 
~ 

1.0 }9 19 1} 9 7 6 5 4 4 
. 76217 • 76}11 .79752 .76821 .77}44 .82<>80 .8}692 .81920 .94770 

1.1 }5 18 12 9 7 6 5 4 } 

.75271 • 78481 .80152 .82o21 .821163 .8656:5 .87893 .86.3()2 • 78013 

1.2 3} 16 11 8 6 5 4 4 3 
.76816 .76258 • 796}6 . 79:576 . 76854 • 79059 . 76200 .8969'1 .82240 

1. ~ .30 15 10 8 6 5 4 4 3 
. 75731 . 76874 . 78143 .83525 .81222 .8}1'(7 .80514 .92296 .8) "(05 

1.4 28 14 9 7 6 5 4 4 3 
-75880 .7684} -75495 .79090 .84864 .86568 .84129 .94268 .88:,26 

1. 5 26 1} 9 7 5 5 4 } } 

• 75400 .7616o .79422 .82n1 -75929 .89}:51 .871}1 .7; 496 .90810 

1.6 25 1} 8 6 5 4 4 } } 

• 76786 .79806 • 75.304 . ·r584:5 • 79522 • 77018 .896o5 .78851 .92652 

1.7 2} 12 8 6 5 4 4 } } 
.7522} .78297 • 78776 .79258 .82647 .80268 . 916}2 .81786 .9413} 

1.8 22 11 8 6 5 4 4 } } 

-75845 • 76o}9 .818}1 .82256 .85}47 .8}109 .9}283 .84}40 .95}20 

1.9 21 11 7 6 5 4 4 } } 

• 76146 • 79116 .76045 .84871 .87666 .85581 .911622 .86556 .96271 

2.0 20 11 7 6 ' 4 } 3 } 

. 76135 .759116 • 78951 .&nl.1 .89648 .87720 .75357 .88474 . 970.30 

2 .2 18 10 7 5 I. 4 } 3 3 
. 75168 .81247 .83878 .80226 • 79154 .91150 .80244 .91552 .98119 

2.4 17 9 6 5 4 I. 3 3 } 
. ·r6702 • 79476 .78470 .81t:; 4~ .8»16 .9~ .842.30 .93828 .98810 

2.6 16 8 6 5 I. I. 3 } } 
.77573 . 76271 .82683 .88Do7 .81045 ·95493 .87454 .95500 .99248 

2.8 15 8 6 4 I. 3 3 3 3 
• 778}9 .801()7 .86161 .75631 .89870 .78666 . 90()45 .96725 ·99:.>25 

}.0 14 7 5 I. I. 3 3 } 3 
.77156 • 75}28 .77560 • 791.16 .92114 .82003 .92117 .97619 .99700 

3· 5 12 7 5 I. 3 3 3 3 3 
.76682 .8}651 .8~ 372 .86n6 .75758 .88}42 .95629 .989}1 ·99905 

4.0 11 6 4 I. ' ' 3 ' ' .78785 .80727 .75487 .91579 .82m ·92515 ·97590 ·99521 .99970 

4. 5 10 6 4 I. ' ' 3 3 ' • 79381 .861()0 .81784 .91.7~ .87319 .95221 .98675 .99786 ·99991. 

5.0 9 5 4 ' ' 3 3 3 3 
• 78568 .7984} .86610 .~, ·90915 .96959 .9927} .999()4 -99997 



"'able II. SAmpling Plans ror the Quant1lati or IFR D1atr1but1ons 

P- . . 75 c • 3 
q .1 .2 .3 . 4 . ) .6 .7 .8 

>. 

1.0 51 25 16 12 10 8 I 6 ) 
.76!)6 • 766o1 . 7>414 ."(7466 .82813 .82633 .8 t396 .90112 .918)4 

) .. 46 23 15 11 9 7 6 5 4 
.7:i594 • 76993 .76949 .8o743 .8o743 . 774 ~ .8o4;.2 . 79fJ18 . 91.6 34 

1-2 42 21 14 10 8 7 6 L . L 
.75096 • 76245 . 77531 • 75118 • ,6"t02 .82n8 .85238 • 84443 .n o 1 

1.3 39 20 13 10 8 7 ) 4 
.7)298 .78o26 . 77212 .8o286 .81670 .86890 .88 8 .881 3 .81410 

1.4 37 18 12 9 8 6 5 J 4 
.76593 .7;>283 .75962 . {670 ) .8)722 . 78521 .76700 . 1104 .8;.002 

1. 5 34 17 12 9 7 6 5 5 4 
.75277 ·75679 .80390 .81039 . ·19426 .8258::! .8o828 .93337 .8{ 38 

1.6 ~ 16 11 8 ., 6 J 5 4 
.753~ . 7;,482 .77988 . "(5541 .83197 .85969 .84312 .95035 . 9032> 

1.7 31 16 11 8 7 6 5 4 4 
.77161 .79443 .81729 • 79448 .8636; .88764 .87225 . 76484 .922, ) 

1.8 29 15 10 8 6 5 5 4 4 
.76278 .78476 ."(8172 .82830 .76769 . 15}21 .896 2 .79686 .93810 

1.9 28 14 10 8 6 ) 5 4 4 
• 77399 .76908 .81504 .85730 .8o119 .78683 .91632 .82490 .9)059 

2.0 26 14 9 7 6 5 5 4 4 

.75563 .8()183 .76538 . 78335 .83057 .81651 . 9~62 .84935 .96060 

2. 2 24 13 9 7 6 ) 5 4 4 
. 76222 .8o815 .82431 .83921 .87827 .86527 .95667 .88898 -97500 

2.4 22 12 8 6 5 5 4 4 4 
. 75777 .8c451 .78550 .75631 . /5870 .90208 . 79546 .91856 .98417 

2.6 21 11 8 6 5 5 4 4 4 
.77750 .79040 .83307 .8o620 .807o8 .92943 .83632 .94046 .98999 

2.8 19 10 7 6 5 5 4 4 4 
. 7, 424 . 76399 .76882 .84722 .84690 .94948 . 869~2 .95657 . 99.}68 

3.0 18 10 7 6 5 4 4 4 4 
.76075 .8o773 .81153 .88o49 .87927 . "/6754 .89630 .96838 .99601 

3· 5 16 9 6 5 5 4 4 4 4 
• 776)4 .82161 .76805 .8o251 .93479 .84766 .94215 .98577 .99874 

4.0 14 8 6 5 4 4 4 4 4 
.76511 .81111 .84591 .87149 . "(7248 .90147 .96799 .99362 . 99960 

4. 5 13 7 6 ;; 4 4 4 4 4 
. 78653 .77234 .90003 .91797 .83460 .93679 .98237 .9971 4 .99987 

5.0 12 7 5 5 4 4 4 4 4 
.79434 .83528 .8ol04 .94840 .88o79 .95967 . 990~ .99872 .99996 



~b1e II. 5aapl1ft& Plaaa ft¥r the ~tllea of IP'R Dlatr1but1oaa 

,.. . . 75 . 4 

q .1 .2 .~ ,4 . 5 .6 . 7 .8 .9 

>.. 

l.O 62 ~ 20 15 12 10 8 7 6 
.75526 • 77127 . "(6249 .78272 .80615 .83}76 .Bo:i90 .8519"1 .88574 

1.1 57 28 19 14 11 9 8 7 6 
. 76142 . 76o5~ .78955 .79191 , "(9577 . 8o202 .86291 .89909 . 92~9 

1.2 52 26 17 1~ 10 9 7 6 6 
.75507 .765" . ·r6o~·r . 78990 .76885 .8 , 56 ~ .78530 .78827 .949(1 4 

1 . ~ 48 24 16 12 10 8 7 6 5 
. 7524~ . 75962 . 767)2 .776~ .82}" • "(988:5 .8:56o5 .8~967 .n~30 

1.4 45 2~ 1) 12 9 8 7 6 5 
. 757~7 .77958 .76625 .82651 . 77 85 .84509 .87624 .87564 .81618 

1. 5 42 21 14 11 9 7 7 6 5 
. "(5472 . 75589 • 75641 .79914 .8222~ • 75019 .90750 .90588 .8; 158 

1.6 40 20 14 10 9 7 6 6 . 
" • 76455 • 76:52:5 . Bo257 .7~599 .86o4l • 79512 .78659 .9292:5 .88o56 

1. 7 ~ 19 1~ 10 8 7 6 6 5 
. 76928 .76522 .78221 .79910 .7915:5 . 8}:522 .82428 .94709 .90414 

1.8 ~ 18 12 lO 8 7 6 5 5 
. 76919 . 76195 .75151 .8:5589 .82852 .86515 .85611 .75288 . 92:52:5 

1. 9 ~4 17 12 9 8 7 6 5 5 
• 76411 • 75:525 . 7907:5 • 77597 .85988 .8916:5 .88274 • 78614 .9:5862 

2.0 :52 17 12 9 7 6 6 5 . 9~99 • 7 5 ~96 .79064 .82491 .81096 • 75641 • 75278 .90485 .815:57 

2 . 2 :50 15 11 8 I 6 6 5 5 
. 77:529 • 75~56 .81500 • 7581:5 .820}4 .81519 .9:58o1 .86}21 .96885 

2 .4 27 14 10 8 7 6 5 5 5 
• 75:520 .75716 .78924 .81758 .8696o .86~ • 7512:5 .89926 .98o25 

2 .6 25 14 10 8 7 6 5 5 5 
. 7)021 .81~1 .8410:5 .86444 .90664 .90049 , "(9911 .92614 . 98750 

2.8 24 1~ 9 7 6 6 5 5 5 
. 77208 .Bo}O~ • 79582 .7784:5 • 79145 .92802 .8:5965 .911602 .992}0 

~.0 22 12 9 7 6 6 5 5 5 
.75119 . 78212 .8~98.· .82~~ .8}}48 • 948:52 .87210 .96o64 .99501 

~ . 5 20 11 8 7 6 5 5 5 5 
• 78671 .81192 .82886 .90:5~ .90781 .81:5:55 .92821 .96224 . 99642 

4.0 18 10 7 6 6 5 5 5 5 
.79650 .81726 .77668 .82}29 .95051 .878.59 .96o15 .9920} .99950 

4. 5 16 9 7 6 5 5 5 5 5 
. 78~5 .79950 .85045 .881197 • 79772 .9216' .9"(8o1 .9964:5 .99964 

5.0 1) 8 7 6 5 5 5 5 5 
. 8o412 • 7528:5 .90224 .9265' .85:522 .94964 .98791 .998110 ·99995 



M1e u. ...,. .. PlMa tor -. ~\lle• of Inl Dl•t.rUna\lou .. . .75 c . 5 

Cl .1 .2 ·' .4 • .I .6 . 7 .8 . 9 
). 

1.0 n ~ 211 18 14 11 10 8 7 
.75008 .75~' .77119 .79124 .788o2 • 75,50 .81197, .79692 .8)0'1 

1.1 67 " 22 16 1' 11 9 8 7 
.75526 .751tl!o .76817 • 7511011 .78756 .82418 .8052<) .858.5.5 .89866 

1.2 62 51 21 15 12 10 9 8 7 
.760.511 .76962 .79lt26 .75968 .772" . 78751 .859"(8 .90!5()9 • 9.5240 

1., 57 29 19 14 12 10 8 7 I 
o75,S5 .7?1195 .76557 • 75417 .8!5075 .84!50.5 . '(7006 • 78967 .9)54.5 

1.4 5' 27 18 14 11 9 8 7 6 
.75196 .77089 .77,59 .81118 • 79788 • '7798, .82826 ,8,762 . 78.568 

1.5 50 25 17 1' 11 9 8 7 6 
.75822 .7510' .77~' • 79151 .84524 .82866 .669) .5 ,8'(58, .82465 

1.6 117 24 16 12 10 9 8 7 6 
.757119 .77198 .76659 .758~ .79.590 .86821 .90192 .90582 .8~844 

1.7 115 2' 15 12 10 8 7 7 6 
.76926 .78170 .75099 .801190 .85(,06 .77!5013 .'(7416 .92906 .88610 

1.8 42 22 15 11 9 8 7 '( 6 
.15600 .78664 .79598 • 75651 • "(5811, .81.588 .81,528 .9468'( .9()860 

1.9 110 21 14 11 9 8 7 7 6 
• 75756 .7870' .77049 .79800 .79919 .84845 .84654 ,')6041 .92680 

2.0 ,a 20 14 11 .8~7 8 '( 
. ·,~·rc .94h8 .754116 • 781288 .809,5 .8,86 .8Tt l() .8] 16~2 

2.2 '5 18 1' 10 8 '( 7 6 6 
.759611 ·75994 .8o886 .80,~ 4 .7~688 • 76510 .91"(21 .8,Sl8 . 96274 

2.4 .52 17 12 10 8 7 7 6 6 
• 7512, .771172 ·794~ .86o71 .81964 .82266 . 94615 .880,7 .9'(6' ' 

2.6 !50 16 11 9 8 7 6 6 6 
.75890 .7796' . 76,12 .80~22 .868,S .86898 .76481 .9120' .98502 

2.8 26 15 11 9 8 7 6 6 6 
·15122 .77512 .81844 .8~.580 .90528 .90425 .81080 .9,557 ·9905, 

,.o 27 lit 10 8 7 7 6 6 6 
. 78016 • .76069 .76665 .76070 .785~ .9!5066 .84855 ·95295 .99402 • . , ..... -2' 1' 9 8 7 6 6 6 6 
.75911 .80545 • 7588'( .86.594t .878~ .7804' .91449 .97872 .99810 

11.0 21 12 9 7 1 6 6 6 6 
• 782.59 .8211!50 .85228 .772911 ·9'"' .85590 ·952,7 .99()44 .mJeo 

4. 5 19 11 8 1 6 6 6 6 6 
.78518 .82221 .791197 .849.511 • 762116 .90670 .97~7 ·99571 .99981 

5.0 17 lO 8 1 6 6 6 6 6 
.76157 .798~ .86251 .902, .82655 .9leOU .98551 .998o8 ·~ 



'!'able II. SUpUaa l'lau tor ~ ~tile• ot m Dl•vtwttou 

,. . .90 c: . 0 

q .1 .2 ·' .4 · 5 .6 .7 .8 .9 

k 

1.0 22 11 1 5 4 ' 2 2 1 
.90152 .91410 . 91765 .92224 .9,1:.0 .9,C.OO .91000 .96000 .~ 

1.1 20 10 6 5 4 ' 2 2 1 
.90152 .91410 .90502 .9,9'(1 .9526' .951,S .92926 .97101 .92057 

1.2 19 9 6 4 ' ' 2 2 1 
.9()948 . 91018 .92,~ .91,a6 . 9175' .96-'07 .9W.O .97899 .9~90 

1., 17 8 5 4 ' 2 2 2 1 
.90256 .901'(9 .90157 .92979 .9,-'01 .90767 .956-'0 .98477 .94988 

1.4 16 8 5 4 ' 2 2 ~ 1 
·90559 . 91785 .91'(65 .94277 . 94559 .923}' .96565 .98896 .96019 

1. 5 15 1 5 4 ' 2 2 1 1 
.90658 ·90'96 . 9,110 · 95,~ .95581 .9,C.OO .97-'01) o9lo56 .968,S 

1.6 14 1 5 ' ' 2 2 1 1 
·90559 .91785 .942'5 .91,e8 . 96410 .911672 .97878 .92,S5 .97488 

1.7 n 1 4 ' 2 2 2 1 1 
.90256 .9297' .911)6 .92611 .90527 .95564 .98,52 .9,517 .98005 

1.8 n 6 4 ' 2 2 2 1 1 
.9150' 91018 .92,~ .9~1 .9175' .96-'07 .911689 .941181 . 98415 

1.9 12 6 4 ' 2 2 2 1 1 
.90948 .92144 .9,51 .94562 . 92821 .96925 .98969 .95~ .98741 

2.0 ll 6 4 ' 2 2 1 1 1 
.90152 . 93}28 .942'5 .95'~ .9,750 ·91"'> .9iooo .96000 .9900() 

2.2 10 5 ' ' 2 2 1 1 1 
.90152 .91410 .90502 .96566 .9526' .98226 .92926 .mo1 .99~9 

2. 4 10 5 ' 2 2 2 1 1 1 
.9202' .9,128 .92,~ .91,e8 .96410 .98710 .944ll0 .97899 .99602 

2.6 9 4 ' 2 2 1 1 1 1 
.9150' .90119 .9:5809 . 92979 .9728o ·90767 .956, .98477 .99749 

2.8 8 4 ' 2 2 1 1 1 1 
.90559 . 91785 .95()02 . 94277 . 979,S .92~' .96565 .91!896 .99842 

,.o 8 4 ' 2 ~ 1 1 1 1 
.92()2, .9,128 · 95965 ·95,~ .984,S ·9~ .97-'01) .99C20C) . 999()0 

'· 5 1 ' 2 2 1 1 1 1 1 
.924" . 90,96 .91765 .97201 .91161 ·95952 .98521 .996112 .99968 

4.0 6 ' 2 2 1 1 1 1 1 .9202, . 9~8 .942'5 .98~ .9,750 .91"'> ·99190 .99811o ·99990 

4. 5 5 ' 2 2 1 1 1 1 1 
.90658 . 9508' .95965 .98992 ·95581 .98~ .99556 .99928 ·99991 

5.0 5 ' 2 1 1 1 1 1 1 
· 92821 .96482 .97175 .92224 . 96875 .98976 ·99757 .9968D ·99999 



'DIIIle u. 91 .. ,. .. Pleu tor tM ~Ulea ot I"' D1atr1'butl01la .. . .9() c: • 1 

q .1 .2 ·' • 4 - .6 .7 .6 . 9 . ' 
A. 

1.0 ,a 18 12 9 7 .J 4 4 ' .90410 ·90092 .91497 .929116 .9:5750 -91296 . 91~ .9726o . 97200 

1.1 ' 5 17 11 6 6 5 4 ' ' .9()82, .91171 .91606 .92151 .91896 .9,716 .9,975 .92290 . 96207 

1.2 ~ 16 10 7 6 ) 4 ' ~ 
-90105 ·918)1 .91222 ·9052, .911026 -95489 -9568, . 94-'06 .96656 

1 . , 29 14 9 7 5 4 4 ' 2 
.9()099 .90160 .9()281 .92724 .9()817 .91"5 .96916 -956o7 .90227 

1 . 11 27 1' 9 6 5 4 ' ' 2 
.901~ .900611 .92~9 .90()50 .92816 • 9:5247 -90968 -96921 . 92196 

1. 5 26 1' 8 6 5 4 } ' 2 
-910117 .92C)It9 .90782 .92()29 .94~7 . 94752 .92"767 -9774} . 9}77 ~ 

1.6 24 12 8 6 5 4 ' ' 2 
·90541 ·91525 .92554 ·9~.» .9)642 • 9)9:52 .94252 .96:549 - 9~0:59 

1.7 2' 11 7 6 5 4 ' } 2 
.91011, .9()6~ -901911 .91<9211 .91029 -9685, .95427 .96764 .96049 

1.8 22 11 7 5 4 } ' ' 2 
.91,75 .922110 -918110 .91}911 -92567 .90,40 -96~7 .;19120 . ~655 

1.9 20 10 7 5 4 ' ' 2 2 
-90087 .9()9119 .95222 .92821 .9,S52 . 91654 -97116 .9()824 -97496 

2.0 19 10 7 5 4 ' ' 2 2 
.90()42 -92~ .?~~}Bo .91!021 . 94922 . 9.51'9 -97716 .92160 .96o10 

2 . 2 18 9 6 5 4 ' ' 2 2 
.91219 .91918 . 92647 .9)670 .96:;50 -95149 -96570 .94286 . 96742 

2.4 16 8 6 " ' ' ' 2 2 
-90197 .90811 .9116,5 -92115 .90591 -9658, .99107 -95642 . 99205 

2 .6 15 8 5 4 ' ' 2 2 2 
-905911 .92969 .916~ .940,S .927~ . 97600 . 91450 .96977 . 99496 

2.6 14 7 5 4 ' ' 2 2 2 
.9()667 -91o8l .9,507 -95506 .94407 • 96.»6 -9~48 -978o5 .9966:5 

}.0 1:5 7 5 " ' ' 2 2 2 
.9()421 . 929'!4 .911978 .96622 .9~ 70, .98824 .91167:5 .961()6 .99800 

}. 5 12 6 4 ' ' 2 2 2 2 
.92}96 -92527 .92581 .925~ ·97794 .92068 .97064 .99286 -999:57 

4.0 10 5 4 ' ' 2 2 2 2 
.907711 .905,S .95le60 .95m .988n .9lt9116 .96,S7 .99680 .9996o 

" · 5 9 5 4 ' 2 2 2 2 2 
.9()9112 ·9~, .97246 .97179 .91}56 .96788 -99115 .99657 .99994 

5.0 8 5 ' ' 2 2 2 2 2 
.90}21 .95747 .9Qit75 .98280 .9,Sie8 .9796' -99515 ·999~ .99996 



T!lb10! II. Saap11ng ~lana tor tbe Quaftt 110!a of IFR 01atr1but1ona 

P" . .90 c . 2 
q .1 .2 . 3 . 4 - .6 .7 .8 . 9 . ., 

k 

1.0 52 25 1 12 9 7 6 5 4 
.90337 .90177 . 90064 . 91656 .91016 .90,574 .92 53 .94208 .94770 

1.1 7 23 15 11 9 7 6 5 4 
.90048 . 90470 .9097 . 1610 .93891 .9.5379 .95.534 . 96239 .9660.5 

1.2 44 21 14 10 8 6 5 5 4 
.90748 .90156 .91.594 .909.51 . 92461 .90017 .91089 . 97578 .97808 

1. 3 40 20 13 10 8 6 5 4 4 
.9011., .91160 . 1366 .93415 .94629 . 92642 . ;13489 .92296 .98592 

1.4 38 19 12 9 7 6 5 4 4 
. 90877 .91815 .90892 .920 1 .92272 .94614 . 95272 . 94268 ·99099 

1. ) 3~ 17 12 9 7 6 5 4 3 
.90323 .90116 . 9.5075 .94020 .94199 .96081 .96585 .957?3 .90810 

1. 33 16 11 8 6 5 5 4 .5 
. 9046o . 90100 .92106 . 1 16 . 90324 .91566 .97545 .96864 .92652 

1.7 31 16 10 8 5 4 4 .5 
.90316 . 2517 . 90551 .93691 .92318 .93360 .91632 . 97691 .941.53 

1.8 .50 15 10 7 6 5 4 4 3 
.91129 . ~1 762 . 92431 .90497 .93925 .94791 .93283 • 98.504 .95}20 

1. 28 14 9 7 6 5 4 4 .5 
. 9051 . 1074 .90224 .92278 .95213 .9; 92'7 .94622 .98757 . 96271 

2.0 27 13 9 7 6 ) 4 4 ' . 9()990 .90029 .91961 .93745 .96240 .96824 ·95704 .99090 .970.50 

2.2 24 :~ 8 6 5 4 4 3 .5 
.90008 . 902 2 . 90553 .90785 . 92674 .91150 .9727.5 .91552 .9Bll9 

2. 4 2.5 12 8 6 5 4 4 ' .5 
. 1490 .93104 .93298 .93459 .94985 .93666 .98280 .9.5828 .98810 

2. 21 11 7 6 5 4 4 .5 ; 
. 90962 .92613 .90794 .95.595 . 965:..0 .9549' .98920 .95500 .992lt8 

2.8 20 10 7 j 5 4 .5 .5 ' .91719 . 915-(2 .9.5121 .90751 .97641 .968o7 .90045 .96725 . 99525 

3·0 18 10 7 5 4 4 .5 ' .5 
.902)0 .93636 .94892 .92905 . 92114 .97747 .92117 .97619 .m oo 

3.5 16 8 5 4 4 .5 ' ' .91236 .90387 .9.59.59 .9641.5 .95847 .99069 ·95629 .989.51 ·99905 

4.0 14 8 5 4 4 .5 ' ' ' .90868 .94.598 .90665 .91579 .97847 ·92515 .97590 . 99521 . 99970 

4.5 1.5 7 5 4 4 .5 ' .5 ' .92089 .92 .574 .94140 .94732 .98896 .95221 .98675 .99786 .99991 

5.0 12 6 5 4 .5 ' ' ' ' .92621 .905.55 .96369 . 967.57 .90915 .96959 ·99257 .~ ·99997 



~bl.e II. s..pllng Plana for the Quantlles or IFR D1atr1but1ons 

P" . .90 c . .3 

q .l .2 ._3 . 4 . u .-,- .8 .9 
k 

1.0 65 }2 21 15 12 9 8 6 :., 
.900~5 .90691 .914.39 .909)0 .?2700 .90()6 ~ .9420.3 .90112 .918)4 

l.l 60 29 19 14 11 9 7 6 5 
·9058) .90.345 .90909 . 91 ~'1 .3 .924 .38 . 9.3472 .91.376 .9.3419 .94 .34 

1.2 55 27 18 1.3 10 8 7 6 5 
.90487 .9079.3 . 9194.3 . 91661 .91412 12.38 .94181 .95674 .90498 

1..3 51 25 17 12 10 8 7 6 ' .90578 .90712 • 925.32 . 91.1.66 .94054 .38 7 .9G120 . 9718~ . 9·n .31 

1.4 47 2.3 15 11 9 7 b j j 

.90161 .90090 .900.38 .9001.; .922 .31 .9()1 )2 . 918.30 .91104 .98:., .38 

1. 5 44 22 1) 11 9 l 6 ) 4 
.90189 . 909.36 .925.31 . 92600 .94.378 • 2666 .9.3996 . 9.3.3.3.( • 90G2 

1.6 42 21 14 10 8 7 6 ) 
.9081•.3 .91477 . 9215.3 .90742 • 1555 .9457 .9)61·( .9)0 ' 5 .90.32 / 

1. 7 .39 20 1.3 10 8 ( 6 ) 4 
.90179 .91756 .91255 .92918 .9.3 576 . 96020 • 96819 .31 .92241 • 

1.8 .37 19 1.3 9 8 6 6 5 4 
. 902 (1 .91795 • 9.3246 .90206 • 5144 .91049 -97702 .972Tf • .3810 

1.9 .35 18 12 9 7 6 5 5 4 
.9010.3 . 91597 .91917 .922 .37 • 1169 .9290.3 .916.32 . 9799.3 . 9)0)8 

~.0 .34 17 12 
.9:J79 

7 6 ~ 

.98~2 4 .~6o .90944 .91146 . 9.3620 .92944 .94.3 . 9.3262 

2.2 .31 16 ll 8 7 G 5 4 
.90872 .92166 ·9.3.37.3 • 202 . ?~~ 5 2 • 9G~ 44 .9)667 .99207 . 'f( )OO 

2.4 28 15 10 8 G ' L 4 4 ' / 

.900.39 .92664 . 24.38 . )46y.'; . ... 13(; .90208 • 72.38 . 918~6 .98417 

2.6 26 14 9 7 (, < 5 4 4 / 

.90089 .92720 ·90547 .91 80 . 9 .3~ .37 . :;2 4.3 .982)2 .94o46 . 98999 

2.8 25 1.3 9 I 6 < 4 4 / ' • 91.364 . 92.34.3 .9.3185 .9.3895 • 9~·r81 . 94 48 .98899 .95657 .99.368 

.3 .0 2.3 12 8 7 6 5 5 4 4 
.90567 .91 69 . 90179 .9/C64 .n o86 .964o4 . 99.310 . 968.38 . 99601 

.3. 5 20 11 8 6 
' 5 4 4 4 

. 90676 • 9.3225 . 95158 .9.3709 .9.3479 .98490 .94215 .985n .99874 

.o 18 10 7 6 5 4 4 4 4 
• 91.37.3 . 9.3776 .9; -122 .96· 89 . 96560 • 90147 .96799 • 99.362 .9996<> 

4. , 16 9 6 5 5 4 4 4 4 
.90872 .9.3.356 .9000.3 . 917':t7 .98214 . ~ .3679 .982.37 . 99"(14 .9998-r 

;, .o 15 8 6 5 ) 4 4 4 4 
.92095 .91772 • 9.36 .35 . 9 84o .9908.3 ·95'ft,7 .990.32 .99872 . 99996 



~.:. · . t 

~t. II. 91•"nc PlMa tor .. ~ ol lftl Dlatn...UO. 

,. . ·90 e • .. 
' .1 .2 ·' .II ·5 .6 o7 .a .9 

~ 

1.0 78 ,a 25 18 1 .. u 9 a 7 
.90061 • 901115 ,9()95, .9058) ... ,., .IQU9 ,,..,.,. .97 .. )1 

1.1 72 55 25 17 1) u 9 a 6 
.906A.5 .90500 .91099 .918la ... ,.. .~ ,,)756 .961011 ··"' 1.2 66 )2 21 16 11 10 a 7 6 
·9052A. .90107 .~ •• 11511 .510100 •• )76 .901190 .9J!J! .911964 

1.5 61 )0 20 15 11 10 a 7 6 
.~ .90~ .9155A. .5126ol .9)7)7 .911975 .9,.,, ·95521 .96108 

1.4 51 !28 19 111 u 9 a 7 6 
.91)6)0 ·90565 ,)l2lge .92281 .gelll6 .511666 .95619 .9'1Q68 .978611 

1.5 53 26 18 15 10 9 7 6 6 
.90,5 .900110 .gtlA.10 .91A.,S • 90081 .911871 .907"' .910588 ... 

1.6 50 25 17 15 10 a 7 6 6 
.90505 .90995 •• 1120 ·95809 ... .91101 .9)147 ,,.,., o9Pll:,i 

1.7 47 2A. 16 12 10 a 7 6 ' .90)24 .91652 .512056 .geii)T .911668 ,,,..5 .911960 ,,...,., .~II 

1.8 45 2' 15 u 9 a 7 6 ' .90835 · 512057 .91210 .9()220 .9161 .. .95061 .96)18 ·*'' .. ,., 
1.9 42 21 1A. u 9 a 7 6 5 

.90012 ·90055 .900)2 .gtliiJ! .9)57) .$16)60 ·97515 ,,. ,,,.. 
2.0 110 21 14 u 9 7 6 6 ' .90005 .92215 .512184 .911185 ·95107 .91))7 .901115 ·'*' ·95099 

2.2 37 19 n 10 8 1 6 6 ' ·90580 .91514 .912374 .9)162 .912610 ·91154) ·'* .. ,.. .96885 
2.4 34 18 12 9 a 7 6 6 5 

.90448 .92508 .91885 .90899 ,,. .96616 .9(iOCI8 ,9f)74 ·91015 
2.6 )2 16 11 9 1 6 6 ' ' .911o8 ·90118 ·90595 .9,all7 .~ .9110119 .9711, .5116111 .91750 
2.8 )0 15 11 8 7 6 6 ' ' .91)07 .9009() .931149 ·90055 ,,,,. .511102 ·-· .911601 .99110 

3.0 28 15 10 8 1 6 6 ' ' .91071 .912895 .91)10 .912785 ·""' .948Jt ... , .960611 ,,. 
'· 5 24 13 9 7 6 6 5 ' ' .90449 • 92195 .91656 ·90')1 ,SJOT81 .m96 .!lllll ..... .... 
4.0 22 12 9 7 6 6 5 ' ' · 512007 .93419 .958,S .911915 .95051 .99012 .96015 ,,., ·99950 
4.5 19 u 8 7 6 5 •• ' ' .9()007 .95651 .94291 .9711011 ·91"' .51116) .... , ,,... 
5.0 18 10 7 6 6 5 ' ' ' .91871 .912908 .9()2211 .SJG!65) .• , .~ .91791 .991110 ., 



~le II. SapUQ& PlaDa tor tbe ~tUea ot Inl DiatribuU-

,. . .90 c . 5 

Cl .1 .2 ·' .4 · 5 .6 .7 .8 .9 
~ 

1.0 91 45 ., 2l 1"{ n 11 9 8 
.902112 .90980 ... .~ .92827 ,91)2, .92].78 .914~ .96191 

1.1 a, 41 rr 210 15 B 10 9 8 
.9()266 ·90795 .SU.18 .92].58 .9()24, .94119 .90182 .9485' .979~ 

1.2 76 ,a 25 18 111 12 10 8 7 
.90()66 .91050 .9145' .90476 ~ 90217 .9,,a6 .9,n7 .90~9 .9,:>40 

1. , '?1 '5 2' 17 14 11 9 8 1 
·90528 .906,9 .90792 .9100' .9,585 .91752 .90192 .9,478 ·9554, 

1.4 66 " 22 16 1' 11 9 8 1 
.904112 .91U' . 918~ .91005 .927~ .94l<80 .95248 .95670 .97o&l 

1. 5 62 '1 21 15 12 10 9 8 7 
.90624 .911112 .92479 .9048o .91110 .918'4 .95415 .97158 .98111 

1.6 58 29 19 15 12 10 8 1 1 
.90,75 .90729 .90124 .9522' .9~95 .94428 .90192 ·90582 .98782 

1.7 55 28 19 14 11 10 8 7 7 
.90611 .91117 .928o2 .92152 .9126' .95967 .92694 .92906 .99218 

1.8 52 26 18 1' 11 9 8 7 6 
·9052, ·9055, .92516 .90,99 .9, 542 .92434 .946o2 .94867 .9086o 

1.9 119 25 17 1' 11 9 8 7 6 
.9010' ,910Q, .91902 .9274' .95271 .94341 ,9fi0,9 ,9fi041 .92680 

2.0 47 211 16 12 10 
.95198 

8 7 6 
.90454 .91259 .90888 .90298 .92187 . 97111 .97062 .94148 

2.2 43 22 15 12 10 8 7 7 6 
.90490 .91078 .91566 .94150 .95 410 .92114 . 91721 .98,98 . 96274 

2.4 40 21 14 11 9 8 7 7 6 
. 90949 .92519 .915' 9 .92099 . 92764 .95024 .94615 . 991~ .97635 

2.6 37 19 13 10 9 8 7 6 6 
.90772 .90910 .90799 . 90316 .<)5 358 .96909 . 96 5~ .91210, .98502 

2.8 35 18 l} 10 8 7 7 6 6 
.91416 .91359 .93803 .93382 .90528 .90425 .97792 .9,557 .9905' 

3.0 32 17 12 10 8 7 7 6 6 
.90071 . 91~7 . 92, 7 .9)544 .93265 .93()66 . 98601 .95295 .99402 

3. 5 28 15 11 9 8 7 6 6 6 
.90418 .91358 .93562 ·95137 .97246 .96996 .91449 .97872 .99810 

4.0 25 14 10 8 7 7 6 6 6 
.9074l< . 952~ .95290 .92631 .9, 53 .98737 ·95237 .99044 .99940 

4.5 23 13 9 8 7 6 6 6 6 
. 91796 ·9' 992 .91319 .96152 .96464 .90670 .97~7 .99571 .99981 

) .0 21 12 9 7 7 6 6 6 6 
. 918!10 ·93905 ·95065 ·902" .981~ ' .94011 .98551 .99808 .99994 



Table II. SUpUac Pl.ula tor tbe ~Ul8a of IP11 Dh trtbuttoaa 

,. . . 9) c . 0 

q .1 . 2 . 3 . 4 . ) .6 . -, .8 .9 
). 

1.0 29 1 ~ 9 6 5 4 ) 2 2 
•9)290 . 9)602 ·· 9596) · 9> 3~ : 9687; :9"(440 .97!00 ·96000 :99()00 

1.1 26 13 8 6 4 3 3 2 2 
. 95087 .9588·r .9)660 .96566 -95263 -9>138 .98119 .97101 .99369 

1.2 24 12 7 5 4 3 3 2 2 
. 9)190 .9>977 .9)002 .95334 . $6401 .96YJ7 .98689 . 97899 . 99602 

1. 3 22 11 7 5 4 3 2 2 2 
. 9.,087 .95887 .96106 .96386 .9728D .9"(194 .9J630 . 984"( ( . 997~9 

1. ~ 21 10 6 ) 4 3 2 2 l 
. 9; 48~ . 95602 .9)002 .97201 .97938 -97869 .96 /6~ . 988~ .9601:.. 

l. J 19 9 6 4 3 5 2 2 l 
. 9)0 ) ) .9;o83 .9596) .9)334 ·9>:.81 . ~381 .97!00 .992()0 .96838 

1.6 18 9 6 4 3 3 2 2 l 
. 9)190 .9:,9n .96742 .9619'( .961110 -98770 .97878 . 99420 .97488 

1.7 17 8 ') 4 3 2 2 2 1 
.9';240 .95191 .9)177 .96900 .91'0811 · 9>5611 .98332 ·99)8o .98005 

1.8 16 8 ) II 3 2 2 2 l 
. 9)190 . 9';977 . 9)~'; . 97473 .97632 .96"'7 . 98689 .9969~ ·~Jl J 

1.9 1'; 8 c 4 3 2 2 1 1 
.9)035 . 96635 . 96624 .979110 .98076 .9692; .98969 •9 )"'2 .98742 

2 .0 15 7 5 3 3 2 2 1 1 
.9:>761 .9)602 .9717'; .95'34 • 9811,., • 9711110 .99190 .96000 . 99()00 

2 .2 13 7 4 ' 2 2 2 1 1 
.95087 .96782 .95666 ·96~ • 9;2163 .~ . 9s,~ · 97101 . ?9369 

2. 4 12 6 4 3 2 2 2 1 1 
. 95190 .95977 . 96742 .97473 . 961110 .98770 .99691 .97899 .99602 

2 .6 11 6 4 3 2 2 1 1 1 
.9';087 .96922 . 97551 .96140 .mao . 991117 .956"' .981177 . 99749 

2 .8 11 5 3 3 2 2 1 1 1 
.96104 . 95602 . 9)002 .~eli~ -979!18 .991109 .96565 .SI88S6 .99642 

3.0 10 5 3 2 2 2 1 1 1 
.9;761 .96482 .9596> · S'> '34 .9811}8 -99591 - 97~ .9920() .999()0 

'· 5 4 ' 2 2 1 1 l l 
.96381 .95602 . 97637 .97201 - 9921~ -959')2 . 96521 .99642 . 99')68 

4.0 8 4 3 2 2 1 1 l 1 
.96566 .97185 .98616 .96:520 .996()9 . 97illl0 . 9$190 .998Jio . 9999() 

4. '; 7 3 2 2 l l l 1 l 
.96381 .95083 -95965 .96992 -95581 .98}81 .99556 . 99928 -99997 

5.0 6 ' 2 2 l l 1 1 l 
· 95761 .96482 .9717'; .99:595 -96875 .98976 -997~7 .99968 -99999 



Table If. s..pl1ng Plaaa ror tbe ~t1lea or IFR D1atr1but1ona 

,. . ·95 (! . l 

q .l .2 . ~ .4 ·5 .7 .8 . 9 

A 

1.0 46 22 14 10 8 6 5 4 ~ 

.95200 .95204 ·95252 .95364 .96484 .9)904 .96922 . 97~80 .97200 

1.1 42 20 1~ 9 7 6 5 4 ~ 

.95261 .95157 .95584 . 95045 .95669 .97296 .980~ .98278 .98207 

1.2 ~9 19 12 9 7 :; 4 4 3 
. 9548~ .9)782 . 9564~ . 965~9 .97015 .95489 . 9568~ .98914 .98856 

1.~ 36 17 11 8 6 5 4 ~ 3 
.95462 .95150 .95436 .95790 ·95614 .96774 .96918 ·95807 .99272 

1.4 3~ 16 11 8 6 5 4 ~ ~ 

.9)197 .95366 . 96656 . 969~5 .96793 .97701 .978o7 .96921 .99537 

1.5 31 1 ... 10 7 6 5 4 3 3 
.95299 .95405 .96166 .95756 .97662 .98366 .984114 .97743 .997o6 

1.6 29 14 9 7 5 4 4 3 2 
. 952~7 ·95271 . 95 340 . 96774 .95642 . 9)932 .98898 .98.549 .9)039 

1.7 27 14 9 7 5 4 .5 3 2 
.95()02 . 96317 .96 .57.5 .9755.5 .96618 .96853 .95427 .98794 .96049 

1.8 26 1.5 8 6 5 ... .5 3 2 
.95.558 .95991 .95177 .95962 .97.581 .97570 .9636'1 .99120 .968, 5 

1.9 25 12 8 6 5 4 ~ .5 2 
.95613 .95472 . 961~ .96795 .9797. .98127 . 97118 .993)8 .97498 

2.0 24 12 8 6 ; 4 .5 3 2 
.95782 . 96.540 .96901 .97460 .984.57 .98558 .97716 .9963.5 .98010 

2.2 21 11 7 5 4 3 .5 3 2 
.95017 .96400 .96155 .95870 .96550 .95149 .98570 .9975.5 .98742 

2.4 20 10 7 5 4 .5 .5 2 2 
. 95'(02 . 9618.5 .9(.58.5 .97162 . 9'(666 .9658.5 .99107 .95842 .99205 

2.6 18 9 6 5 4 .5 .5 2 2 
.95182 .956.59 .9610.5 .98058 .98427 .97600 .99444 .96977 . 99498 

2.8 17 9 6 4 4 .5 .5 2 2 
. 95465 . 96817 .97180 .955o6 .9894.5 .98.518 . 99654 .97805 . 9968.5 

,5.0 16 8 6 4 .5 .5 .5 2 2 
.95579 . 95927 .s7966 .96622 . 9570.5 .98824 .99785 .984o6 . 9980o 

,5 . 5 14 7 5 4 .5 .5 2 2 2 
. 958)2 .96078 .97.587 .98362 .97794 . 99522 .97o64 . 99286 .999.5'. 

4.0 12 6 4 .5 .5 .5 2 2 2 
• 5362 .95444 .95460 ·95.597 .988Tf .99807 . 98.587 .9968o .99980 

4. 5 11 6 4 .5 ' 2 2 2 2 
.95832 .97249 .97246 .97179 .994.51 . 96788 . 99115 .99857 . 99994 

5.0 10 ~ 4 .5 ' 2 2 2 2 
. 95910 .95747 .98.540 .98280 .9971.5 . 9796.5 .9951, .99936 .99998 



~b1e II. sn,., .. PJua tw - e.ntle• 011 m D&•wt•u-.. . .9) e • 2 

q .1 .2 ·' .II - ~ .6 .1 .8 .9 
l. 

l.O 61 ~ 19 111 11 8 1 6 5 
.95088 .9>582 ·95,.78 .96021 .96729 .9';019 .m.ao .98- .991" 

l.l 56 27 18 1' 10 8 6 5 -.952n .95277 .961117 .96292 .96!119 .96861 .9:- ,,_ .962~ .966()) 

1.2 51 25 16 12 9 1 6 5 II 
.95086 .951125 .9) ,52 .96270 .95890 .951191 .969110 -97578 .97808 

1 • .5 47 2' 15 11 9 1 6 5 II 
.95()08 .95266 ·95576 . 959~ .97a6l .96956 .98010 .98lt!i1 .98592 

1.ll " 22 14 10 8 1 5 r It ~ 

·95158 .9)8411 .95561 .9;256 .9620, .97960 ·95212 ·99015 .991)99 

1.5 41 20 1.5 10 8 6 5 - It 
.95081 .95175 .95~11 .96605 .91,, .96081 .96585 .9'./15' .991125 

1.6 ~ 19 1' 9 1 6 5 It II 
·95,75 -95.599 .96570 ·955.52 .95669 .m6' .975-5 .968611 .996,_ 

1.7 '1 18 12 9 1 6 5 - It 
·955111 -95le67 .96o65 .96680 .9671) -97956 ·-~ 

.9'1691 .99767 

1.8 '5 17 11 8 1 6 5 - ' -95512 -9538it .952lt5 .95()98 .916a0 .915, .917-5 .91- ·95~ 

1. ~ " 16 u 8 6 5 5 - ' 95.569 -951112 .96,511 .96206 ,95ft) .959W7 ·99107 .91757 .962n 

2.0 ~ 16 10 8 6 5 - - ' -95072 .96199 .95200 .91074 ·-- . g6M ., . .99090 .9'10~ 

2.2 29 lit 10 7 6 5 4 - ' .956112 -95192 .96996 .959,_ ,9TJIO .91111) .9127) ·99515 .91119 

2.4 26 1} 9 7 6 .98L, - ' •• .95062 ·95-'26 -~~ .97,S) ,.., ... .,. 
2.6 25 12 8 6 5 ' ' ' ' .95897 .95lle6 .95286 ·95595 .96550 ·95~) .-.. .,,. .991-a 

2.8 2' 12 8 6 5 ' - ' ' .95628 .96611 .96710 .96780 .9161t.l .961DT ·99Ji4 .96725 ·99'.125 

,.0 21 u 8 6 5 ' ' ' ' .95Qit5 .96105 .91n9 .97162 .915') .m47 ·99511 .91619 ·WIUO 

'·5 19 10 1 5 ' ' ' ' ' .95()06 .mt9 .96758 .9822- .9'$7 .99610 ·97590 ·99Sil .m'IO 
lt.o 15 8 6 5 ' ' ' ' ' .~ .mt9 .96758 .98224 .91847 .99611 ·97590 ·9P521 ,9f910 

4.5 15 8 6 5 ' ' ' ' ' .96026 .96800 .98277 .991)5 ·-- .95111 . • 91675 .99716 ·W!m 

5.0 14 1 5 - - ' 
., 

' ' .96581 .95791 .96.569 .96U7 ·-· .96959 .9917) .99904 ·9999'1 



'!'~Able II. Salllpling Plan~ for the ~Uilntlles or IP'II Diatr1but1Cifte 

P" . - ~:> c . } 

q .1 .2 . } . 4 • .I .6 .7 .8 . , · 

:1. 

1.0 76 :5 1 24 rr 13 11 9 7 G 
-95 303 . 95501 .95760 . 5358 -95}86 .97072 .97471 .9(,(;(.6 .98415 

1.1 6" 34 22 16 12 10 8 7 6 
-95218 - 9~661 . 9';"1 .95997 -95430 . 96700 . 9()460 -98098 .99166 

1.2 63 21 2'.:! 15 11 9 8 6 5 
.95062 -95420 .95403 . 96300 .95025 -95'(77 - ~7871 -95674 . 96 4~·8 

l. } J9 29 19 14 11 9 7 6 
. 9'; 38o .9)647 -95961 . 96 332 .9677'; - ~ 7304 . 96120 -97185 , \)'{'1 31 

1.4 )) 27 18 13 lC 8 '( c ' . 9'; 427 .9';606 .9627} .96098 .959}1 -95795 -97438 - ~184 . ;,8, 38 

l. , 51 2 ) 17 12 10 8 7 6 5 
. 95210 -95290 .96:588 -95548 -97243 . 97130 .98323 .988:5'1 .99062 

1.6 48 211 16 12 9 8 6 5 ) 

-952;,8 . 95783 .96324 .96884 -95966 . 98057 -95617 .950}5 .5$400 

l. "( 45 2} 15 11 7 6 5 ' " -9510} .96111 .96071 . 960 :57 .9712'7 .:-6020 .9(;81? . 9G 316 •.19617 

1.8 43 21 14 11 8 I G 5 5 
-95}5:5 -951)0 -95592 -971:51 -95144 .97095 . 9'('102 -97277 . 99t ,"t 

1.9 41 20 14 10 8 '( 6 ' 4 
" -95464 .9';174 .96729 -95935 . 96 :550 . 97890 .98348 -9'1993 . 9. 0 j9 

2.0 39 19 1} 10 8 7 G ) 4 
.9)445 -95052 .9604:5 . 96946 .972'(0 .984"1) .9881'1 - ~-24 . ~0 -0 

2.2 35 18 12 9 '( G 
. '.;:,CG·r 

5 4 
-95001 -95907 .96082 .96246 -95552 -96544 . ')920'( -97 ';00 

2.4 " 17 11 9 7 G ' 5 4 
-9562} . 96408 -95718 .977:54 .9'12}4 -97984 . ; 1238 · '.19';TI . 98417 

2.6 30 1:, 11 8 7 6 5 5 4 
-95126 .9)0:53 . 972'(2 -96516 .98301 .98729 -98252 -99775 -98999 

2.8 28 15 10 8 6 6 5 4 4 
-95152 .966'18 .96)25 .9TI36 .95781 . '/92}? .98899 -95657 .99~ 

3.0 27 14 9 7 (i 5 5 4 4 
.9587;, . 96493 . 951" ·95664 .9'(086 . 9()404 .99310 .96838 .99600 

3. 5 23 12 8 7 6 5 5 4 4 
-95469 .95980 -95158 .96212 .98875 .98490 .99788 .98577 .$i98"(4 

4.0 20 11 8 6 5 5 4 4 4 
·95022 .96596 . 97700 .96789 .96560 .99378 .96799 .99:562 .99960 

4. 5 18 10 7 6 5 5 4 4 4 
.9507'7 .96630 .96615 .96,98 .98214 .')9746 .9823'1 .99714 .99:.81 

) .0 17 9 7 6 5 4 4 4 4 
.96065 .96095 . 98184 .99214 .99083 . 9596'1 .99032 .99872 .')999() 



._.len. s ., .. n.. ,_ .. ...-u.• e1 1111 •nrswu.e 
,. • .95 e • ~ 

Cl .1 .2 ·' -~ ·5 ·' .. , •• ·' ~ 

1.0 89 ~ 28 2l 16 u 10 ' 7 
.950~ ·95599 -95257 .96- -516159 .96191 • f5165 ..... -97~51 

1.1 82 110 26 19 15 11 10 • 1 
·95~, -95Wi .956112 .95189 .9651D -~ -97J19 .96. .91626 

1.2 75 ~ 2~ 11 1~ u 9 • 7 
.95218 .95582 .95620 -96'69 ·""1 -516157 .516151 .~ .99275 

1., 69 ~ 22 16 u u 9 7 6 
-95056 ·95519 .95186 .95010 -~' .916'11 .9'1Q2 . -95521 .96101 

1.11 65 ~ 21 15 11 lO • 1 6 
.95~ ·9556, -95765 .95QU --7 .961Jl -95619 .91061 .978611 

1.5 60 ~ 20 15 11 10 • 7 6 
.95018 ·95519 .96106 .9661, ·"* .mop .9'1019 ·*" .91622 

1.~ 57 28 19 111 u 9 • 1 6 
·95'51 .f52811 .9625, .96119 .96)119 -~ .!illlm .98777 .99115 

1.7 511 27 18 1' u 9 • 1 6 
.951150 .958~ .96226 .f5m ·mo5 -97567 -91757 .99118 _,..,.. 

1.8 51 25 17 1) 10 • 7 6 6 
.95,eE .f512' .9fi021 .96161 -5161~) ·"* .96511 .• , ·"'" 

1.9 118 211 16 12 10 • 7 ' ' .951)11 ·9557, • 95611 .f51Sl .,.,. .96 • -97~ -9- .99110 

2.0 116 2' 16 12 9 • 7 ' 5 
-95519 .951185 .96781 .96961 .95l8'J .97))) .911167 ·'*' ·""' 

2.2 112 2l 111 u 9 • 7 6 5 
·95511 -95~11 .95216 ·"'" .fill) .91591 .,.. 

--~ .96115 

2.11 " 20 1' 10 • 7 ' 6 5 
·955~ -96129 -951912 -95711 .,.. -~ ·""' .,.,~ .,.., 

2.6 ,; 18 1' 10 • 7 ' 6 5 
·95~ .f5U, .9'1UQ5 -97571 .,. .,.. -97~) ·""' .teno 

2.1t ,.. 17 12 9 • 7 ' 6 5 
·95757 .95,,; .96501 • 951J1 ... --~ ... .• , .,.... 

,.0 ~ 16 u 9 7 7 6 5 5 
.95859 -95290 .951196 ·97199 ·""' .9JM6 . ,.,., ... ... 

'·5 27 111 10 • 1 6 6 5 •• .95086 ·95159 .516156 -~ .• , ·'"" ... ... 
11.0 211 u 9 • ' ' 5 5 , 

-95211 -962~ .951,. .SIIrll ... ·- --5 .,., ... 
' ' 

- . 
11.5 22 12 9 1 - .5 5 5 

.95769 -96611 .91D05 .,. ·""' .• , .Jllal .,_, .,. 
5.0 20 u 8 7 6 ' 5 5 5 

.95751 .961179 .968116 ·-- ·""' -~7 .91191 ..... ., 



Table II. sa.plina Plana ror the ~uant11es or IFR Distributionc 

,. . -:;·· • .J c: . ) 

q .1 .2 ·' .4 . ) .c . '( .. 
k 

1.0 10} 50 " 2- 18 1) 12 10 8 
. ~5205 .95197 ·95861 .';)600} ·9518'{ . 9VG1'1 . 9G140 . .. .... J ,21 •. -~1 1 

1.1 94 116 ~ 22 1' 14 11 10 6 
. 95247 · 95402 ·9561} .95896 ·95917 . 9G-r ~ ·c . 5,-~428 . 98:08 ' · ~~·:o 

1.2 86 42 28 20 1G 13 11 ' 8 
.9:)111 ·9511} -9~902 · 95242 .962}7 . 9(, , 54 . ~.'( }')(, .$t..: ., , . ,-88.·4 

1.} eo }9 26 19 15 12 10 r. 

·95271 .951.52 -958.51 .95'1'92 .96225 .958',1 . 9Go8~ . ,82, 3 •. ·. ~ 4 } 

1.4 7- }7 24 18 14 12 10 8 ' .95075 ·956}} .95.585 . 9(5044 .958'(6 . 9'(4'71 • ~ .. ( ~9~ •.t.G'iO . :,-,o83 

1. 5 70 }5 2} 1 '( 13 11 ~ 8 I 

·95lt09 ·958'(} .95946 .96044 .95101 • 96 ~)'(2 . :,..541) Sl1, 3 .98111 

1.6 65 " 22 16 1} 11 9 8 I 

·950.58 ·95887 .96288 .95'191 .96744 ·9'{648 . ')(,92} ._,81 ~ } • ;,818<: 

1.7 62 .51 21 15 12 10 9 8 I 

·95}74 .95678 .96451 .952}9 .95584 .96957 ·9'(9 '.,6 .98&)9 · .t9218 

1.8 58 29 20 15 12 10 9 8 ' { 

.95000 .95214 .96458 .96694 .96941 .97210 .98654 .99237 , :J)I . OO 

1.9 56 28 19 14 11 10 8 '( '( 

.95508 ·95647 .96~7 .9588o ·952 11 .9808'7 .960}9 . s;.:041 . ~ -~81 

2.0 53 27 18 11! 11 s. 8 '( I 
·95519 .9; 5- 36 .95979 .97058 .96567 . 9,;'{~8 .97111 . )7o62 • ~ ... I "' j 

2.2 48 2; 1'( 1} 10 s 8 7 (. 

·9504} .96166 .96611! .97021 .95410 .97'(28 .98487 .s·s.:.::B • • £2,4 

2.4 45 2} 16 12 10 8 8 7 6 
·95:.83 ·95972 .9689o .96~5 .97367 .9)024 .~21 .~1;.6 .c;·rcy, 

2.6 41 21 1J 11 9 8 7 '( 6 
.9)022 .9529; .96878 ·9.>!l07 . s) ;;~s .96909 .96) 36 . s ,.,~;;t . S,f,~02 

2.8 :fi 20 14 11 9 8 '( 7 6 
.95617 .9~776 .96:;,'(} .97210 .97o69 .9810:, Sl792 · 997~} .9>0) ) 

}.0 36 19 1} 10 s 8 7 6 6 
.95:18 .96001 .9.>89) . 9~54- .9817- .988,0 .98601 .9;~5 . ;.·, 402 

}. 5 .52 17 12 9 8 7 7 6 6 
.9)8)} .96!l07 .969)' ·9J1}7 .~7246 .96\.96 ·9~ )6} ·97872 • , :;810 

4.0 28 15 11 s 8 7 6 6 (. 

.95118o .9>988 .97162 ·979}2 .).892} .Y87'7 ·9>2}'1 .9;.044 .:.9:..:40 

4. 5 25 14 10 8 7 I 6 6 6 
.95220 .96695 .96662 .96152 .96116} ·9')478 .97367 . 9~:571 . ~,.tC1 

5.0 2} 1' 9 8 7 7 6 6 r, 
·95529 .96872 .95065 .9801!) .9815} ·99't87 .985;1 .99808 .w .:;,4 



~b1e II. supu~ Pl&u tor tile Quu\ilee ot m Dtetnw\illlll 

P" . .99 c: • 0 

q .1 .2 ·' . It • ] .6 .. , .8 , !f 
k 

1.0 44 21 1' 10 1 6 5 ' 2 
.990 :5() .99078 .990,1 . 99~9!i .99219 .99!/90 .99190 . 992()0 .99()00 

1.1 40 19 12 9 1 5 It ' 2 
.990 :5() .99057 .99()98 .99~1t .99;)19 .99,52 . s9~ .995()6 · - 9~~ 

1.2 ' ( 18 11 8 6 5 It ' 2 
.99070 . 9919' ·99098 .992!18 . s-9~ · ~590 .95691 .~95 • s:.-602 

1. ~ '4 16 10 1 6 It ' ' 2 
.990)0 .990.56 .990'1 . 9901t2 -99551 o99llt7 .99086 .99812 , 9!f7lt9 

1. 4 }2 15 10 1 5 It ' ' 2 
.99109 .99078 .99}22 ·99'"' .991219 .99110$1 .%~' .99881t • \i98lt2 

1. :; :50 14 9 1 ~ It ' 2 2 
.99127 .99078 .99189 . 99) }2 .~ .99,50 ·99556 .992(10 .99900 

1.6 28 1' 9 6 5 It ' 2 2 
.99109 .990.56 .99412 .99258 .99609 .99716 .95691 .991120 ·999'• 

1.7 26 1} 8 6 It ' ' 2 2 
.99050 . 99278 .99218 .~511 .9910' .99066 ·99785 .m ao .m60 

1.8 25 12 8 6 II ' ' 2 2 
.99127 .9919} .99412 ·99598 ·99~ ·99290 . 9'..&50 . 9969!1 .m7:-

1.9 24 11 1 5 II ' ' 2 2 
.99181 .990-;1 .99129 .99219 .991185 .99-'161 .99895 ,9")Tf9 .9')9811 

2.0 22 11 1 5 • ' 2 2 1 
.990.5() .99262 .99.522 . 99~5 .99609 ·%590 .99190 .~ .99()00 

2.2 20 10 6 5 II ' 2 2 1 
· 990:50 .99262 .99098 . 996.57 .99116 .991611 ·99500 .99916 . 99~9 

2.4 19 9 6 It ' ' 2 2 1 
.99181 .9919} .99412 .99258 ·99520 .998611 .99691 .99956 . ,.9602 

2.6 17 8 5 II ' 2 2 2 1 
.99050 .990.56 .990}1 .s-950 ( ·99551 .991111 .99109 ·97911 .9971t9 

2.8 16 8 5 It ' 2 2 2 1 
.99109 .99}2) .99.522 .99672 .99101t ·991109 .99182 .99988 .9$8112 

~ .0 15 1 5 It ' 2 2 1 1 
.99127 .99078 .99525 .99182 .99805 ·99590 .999Q1 · 993110 · 99900 

}. 5 1} 6 4 ' 2 2 2 1 1 
.99172 .99078 .99}22 · 99>~ ·99219 .998~ .99978 .~ .99968 

4.0 11 6 4 ' 2 2 1 1 1 
.990.5() .99:)28 .99668 .99182 .99609 .m,. .99190 .~ .99991) 

4.5 10 5 It It 2 2 1 1 1 
.99127 .99}110 .99169 .99899 .99805 .999711 .99556 .999Q8 · 99991 

:) .0 9 ) ' 2 2 2 1 1 1 
.99128 .95622 .99)25 .99m .9991)2 .9999() ·99'757 .99968 ·99999 



'l'b1e II. SampUng Plana tor the Quantllea or IFR Dhtrlbutlona 

P* . .99 c . 1 

q .1 .2 · :5 • 4 . ) .6 . ·( .8 .9 
~ 

1.0 64 :51 20 14 11 8 7 ~· 
.99044 .991 3:5 .99236 .99190 .991<14 .99148 .99621 .99)28 . 99£~ 

1.1 ; 8 28 18 1:5 10 8 6 5 4 
.99021 .99090 .991 1:5 .99274 .99:59:5 • 995:50 ·99:578 .996;; 1 .99811 

1.2 54 26 17 12 9 7 6 ) ~ 
.9910:5 .99149 .99:502 .99288 .99289 .99318 .99649 . 99Bo~ . 99904 

1.:5 49 24 15 11 8 7 5 4 3 
.9900:5 .99140 .99061 .99236 .99()60 . 99 92 .99205 .99:::18 • 92'i2 

1. 4 6 22 14 10 8 6 ~ 4 , 
; 

.99061 .99()51 .99074 .99103 .99400 .99244 .9949"( . 99/ 13 . 99~: ·1 

1. 5 43 21 13 10 7 6 5 4 ;; 
.99065 .99172 .99027 .99411 .9904'7 .99509 .99683 .99'1)3 .99·1oG 

1.6 40 20 13 9 7 6 ' 4 3 
.99016 .99241 ·99340 .99209 ·99353 .99682 .99Bol .998~ ) .9981 4 

1.7 38 19 12 9 7 ) 4 4 ;:, 
.99064 .99276 .99239 . 99458 ·99562 .99182 .99222 .99896 .99882 

1.8 :36 18 11 8 6 5 4 ;:, ;; 
.990 17 .99283 .99066 .99165 .99109 .99423 .99451 .99120 ·9992~ 

1.9 :54 17 11 8 6 5 4 3 3 
.99055 .99261 .99:525 .99401 .99556 ·99594 .99613 .993~8 .999 .. 3 

2.0 33 16 10 8 6 c 4 3 3 .. 
.99165 .992o8 .99()90 ·99571 ·99536 .99714 ·99728 .995:::3 .m·ro 

2.2 :50 1~ 10 7 5 4 4 3 ;; 
.99157 .993}4 .99495 .99405 ·99074 .99149 .99866 .99753 .99988 

2. 4 27 13 9 6 5 4 3 ::. 2 
.99050 ·99033 .99405 .99013 .99453 ·99500 .99107 .99869 .99205 

2.6 25 12 8 6 5 4 3 3 2 
·99058 .99012 ·9920 1 .99389 .99679 ·99101 .99444 .99931 .99498 

2.8 24 12 8 6 5 4 3 3 2 
.99Q23 .99367 .99501 .99624 .99812 .99829 .99654 .9Y)64 .9968;; 

3.0 22 ll 7 5 4 4 3 3 2 
.99123 .99272 .99195 .99100 .99292 .999()0 .997&5 .mao .99800 

~ . ) 19 10 6 5 4 3 3 2 2 
.99142 .99479 .99lll .99661 .99742 .99522 .99935 .99286 .999;;·r 

4.0 n 8 6 4 4 3 3 2 2 
.99233 .9']007 .99617 .99Q14 .99907 .99807 .mao .9968o .999Bo 

4.5 15 8 5 4 3 3 2 2 2 
.99176 .99519 .99317 .99626 .99431 ·99922 .99115 .9985'( .9999~ 

s.o 14 7 5 4 3 3 2 2 2 
·99329 .99377 .99655 .99823 .99713 .99969 ·99515 .99936 .99998 



~ble II. SUpltac Plaaa tor tbe ~lea ot In DlavttNUOM 

,. . .99 e . 2 

q . l .2 .:5 .4 ·5 .6 .7 .a ·9 
~ 

1.0 8J. :59 25 18 lit u 9 7 5 
-99017 -99052 -99104 .99177 ·951'5' .991t08 .995n .995, ·991" 

l.l 74 ~ 2:5 17 1' 10 8 6 5 
.99041 ·991:51 .99151 .99,5:5 .991tl6 .951,51 .991t08 .519058 .9955'1 

1.2 68 " 21 15 12 9 7 6 5 
.99049 -99U5 ·99099 .99()98 .9511109 .§19177 .99Ql0 .991t81 .99772 

1.:5 6' :51 20 14 u 9 7 6 5 
.99()611 ·9920:5 .991259 .99128 ·"'32 .995,5 .991t27 .99n1 .9988, 

1. 4 59 28 18 n 10 8 7 5 It 
.99110 .9901' .990111 .99(:86 .§19156 -991259 .996n -99015 ·99099 

1.5 55 27 17 l' 10 8 6 5 II 
.99()94 .99201 .99091) .9911,; .,.. -9951151 .§191711 ·"'77 .991125 

1.6 51 25 16 12 9 7 6 5 It 
.99015 .99110 .99087 ·99'~ .991211 .§19101 .~72 .99607 _,_,.. 

1.7 It& 24 15 11 9 7 6 5 II 
.990()7 -99121~ .990~ .§19138 -~- .991t08 .§19661t -9975, .9'/(6'( 

1.8 le6 22 15 u 8 7 6 5 It 
.9909:5 -99007 • 99345 .991622 .951106 .§196U .9'/181 .99M6 ... 

1.9 " 21 111 10 • 7 5 5 It 
.991115 .990110 • 9912112 ·99157 ·""' .997116 -99107 .9990, .99906 

2.0 ill 20 1' 10 • 6 5 It It 
.990111 .99038 -99070 .991tll ·"''" .,.,. ·""' ·91010 .9991tl 

ta.2 ,a 19 12 9 7 6 5 It It 
-99122 .99127, .99U, ·9912912 -99511 ·""' ·""' -99515 .99'/l6 

2.11 '5 17 u 9 7 6 5 It It 
-991:55 .99096 ·99050 .§19626 ·-" .91111 ..... .997111 .,. 

2.6 32 16 11 8 6 5 5 It ' .99()59 .9918' -~57 .991120 • 9916, .99511 .,.. ·'*' .... 
2.8 ~ 15 10 8 6 5 It It ' .99104 .99e08 -99- • 519668 ·519500 .,., . , . .... .9f515 

,.o 28 l~ 9 7 6 5 It It ' • 99088 -99175 .99012 -99535 .9'/10, ·"* -99571 ... .9'/110 

'·5 211 12 8 6 5 It It It ' -990115 .99C)81t -99109 -99117 ·""' ·-" .99171 ... .,., 
4.0 21 u 8 6 5 It It ' ' .990()1 .991186 .9§1661 .99660 ·""' ... -519161 ·99511 .,., 
11.5 19 10 7 5 5 It It ' ' .99lf77 .99,34 -99525 .§19135 ... , .filii' ... ·"* .,. 
5.0 18 9 6 5 It It ' ' ' .99,,., .991255 .99102 .9958, .~,. _,,. _,..,, .999011 ·9P997 



Table II. Sampling Plans tor the ~tiles or IFR Distributions 

... . .99 c . 3 

q .l .2 .3 .4 . 5 .6 .7 .8 .9 
A 

1.0 97 47 ~ 22 17 13 11 9 7 
.99011 ·99070 .99068 .99244 .99364 .99221 .99571 .9969':> . fl912'( 

1.1 89 43 28 20 15 12 10 8 6 
.99066 .99091 .99212 .99133 .99098 .99229 .99487 .99492 . ~m66 

1.2 81 40 26 19 14 11 9 8 6 
.99002 .99169 ·99259 .99365 .99152 .99123 .99264 .997 ~ (' .99)65 

1.3 75 37 24 17 13 11 9 '( 6 
.99Ql!J • 9916o .99225 .9911) .99116 .99)31 .99611 .99405 . .9977'; 

1.4 70 34 22 16 13 10 8 7 6 
.99039 .99064 .99101 .99156 .99505 .99340 .992)7 .99672 .9988) 

1. ) 66 32 21 15 12 10 8 ., 5 
.99100 .99100 .99219 .99131 .99394 .99623 .99568 .99821 .99052 

1.6 62 30 20 14 11 9 8 6 ~ 
.99103 .99075 .99284 .99034 .99178 .99342 .99750 . 992~9 .99400 

1.7 58 29 19 14 11 9 7 6 5 
.99049 .99233 .99308 .99392 .99488 .99595 .99297 .99)31 .99618 

1.8 55 27 18 13 10 8 7 6 ) 

.99067 .99116 .99295 .99241 .99184 .99128 ·99548 .99704 .99'()7 

1.9 52 26 11 13 10 8 7 6 5 
.99041 .99203 .99241 .99505 .99464 .99421 .99711 .9')814 .99845 

2.0 50 25 16 12 9 8 7 6 5 
.99115 .99259 .99140 .99305 .99()01 .99617 .99816 .99883 .99902 

~.2 45 23 15 11 9 7 6 5 5 
·99020 .99291 .99275 ·99256 .99518 .99213 .99398 .99207 .99961 

2.4 42 21 14 10 8 7 6 5 5 
.99127 .99225 .99320 ·99071 .99181 .99599 .9969'( .99577 .99984 

2.6 39 19 13 10 8 7 6 5 5 
.99145 ·99033 .99239 .99499 .9956o .99798 .99849 ·9977~ .99994 

2.8 36 18 12 9 8 6 6 5 4 
.99082 .99132 .99173 .992()6 .99766 .99239 ·99925 .99881 .99368 

3.0 34 17 12 9 7 6 5 5 4 
.99142 .99167 .99519 ·99537 .99376 .99547 .99310 .99937 .996Ql 

'· ~ 29 15 10 8 7 6 5 5 4 
·99050 .99248 .99188 .995~ .99828 .998-r9 .99788 .99987 .99874 

4.0 26 13 9 7 6 5 5 4 4 
.99166 ·99052 .99190 .99288 ·99577 .99378 .99935 .99~2 .99960 

4. :; 23 12 9 7 6 5 5 4 4 
.99075 ,992()6 .99686 .99723 .99844 .99746 .99980 .99714 .99987 

5.0 21 11 8 5 5 5 4 4 4 
.99121 .99214 ·99521 .99214 .99083 .99897 .99032 .99872 .99996 



bl .. 1 . ~,>li n · rlans for the IL'1:1t'il cn or I :R lli s tribut.lons 

1'- 4 

q .1 . 2 . ;, 
r .. , . .8 . ~· .·.-

>.. 

1.0 11 .15 3;, 2; 19 1, 12 10 8 
.9905 . 9~1 ~.1 9088 . 9;;o~;; .99<)~9 • 990: 5 . £ -() 1 . 99 ~·: . • .~.;·,:·8 

1.1 103 .,o 52 25 18 l ~ 12 9 8 
. 990~5 .99100 .9908 9077 .9<)269 . 991,2 .9,.'15 •• ·9018 . ~·~·. , s _ 

1.2 9 46 ;o 22 1'( 1 ~ 11 ':J ' 
.99016 . 9910 .99207 .99)24 • 99;8'( .99124 . 99~·:6 .99 1 , . 9'..:2t • 

1. .3 87 ;.; 28 20 16 15 10 9 I 

.99022 169 . 992~1 . 99152 . 99~ 3 ::: . 99;;~.. .9:199 .• .. m·~·- ·99-22 

1. -. 81 40 26 19 1 ~ 12 10 8 
.99029 .991, .99197 . 9925G .99420 .99438 .99:'(2 • 99,98 .99801 . 

l. r 76 ;.; , 24 18 14 11 9 8 7 
.990~6 .99055 . 99()6 ) .99298 .99~4 .99189 .991;9 . 99667 .99899 

1.6 71 35 2.3 1'( 13 11 9 8 G 
,5fJ014 .9909:- .9918? • 99289 .99185 .99;~ .99)oG .9981'( .9911 . 

6t .33 22 16 15 10 9 I 

.99020 .99079 · 99259 .9922 l! . 99511 .99168 .99'(12 .99218 .99~;;4 

1.8 6 31 21 1 ~ 12 10 8 '( 

.99095 .99002 .99289 .99091 .99289 .9~482 .991'(9 .99,0: l9~~9 

1.9 61 ;o 20 15 12 10 8 i 6 
. 99127 .99142 .9928) 99421 .99554 .99680 .99469 .99(:1:1., . 991;0 

2.0 58 29 19 14 11 9 8 '( 6 
.99120 . 99240 . 99240 . 99241 .992411 .99252 .99659 .998o2 .998~~ 

2.2 53 26 17 13 10 9 '( 7 6 
.99131 . 99()77 .99008 .99267 .99()16 .99669 .99()02 .99922 .999 1 

2 . ~ 48 24 16 12 10 8 1 6 6 
.99()08 ·990 t0 . 99127 .99179 .99;,20 .991268 .991192 .99:m . 99';(6 

2. ' 54 23 15 12 9 8 '( 6 6 
.99102 . ~>9291 .99151 .99)86 .99111, .99625 .99744 .99666 .99991 

2.8 42 21 14 11 9 8 7 6 5 
.99113 .99110 .99087 .991118 .995.57 .99810 .99872 .9982;; .99210 

3.0 39 20 14 10 9 1 1 6 5 
.99()411 .992o6 .99489 .99053 ·99752 .99246 .999;.;7 .999(1G .99-,01 

:;. ; 34 18 12 9 8 1 6 6 5' 
. 99lo6 .99404 .99292 .99()90 .99681 ·9'1r'75 .9968"( .99981 .99842 

1. .0 ;o 16 11 9 1 6 6 ;, 5 
.99099 .99;84 .99405 .997o8 • 95112911 .99()82 .999011 .992();; .999.;0 

. 5 27 14 10 8 ·r 6 6 5 5 
.99124 .99126 ·99348 .99490 .991~ ·.9962~ ·99971 .9964?; .999811 

) .0 25 13 9 8 1 6' 6 5 5 
. 99265 . 99222 .99()72 .998o2 .999();; .99847 ·99991 .9')8ll0 .9999:) 



T-~ble II. Sampling Plans for the Quant iles or I FR Distributions 

P* c 9 c . ;i 

q .1 .2 . :; • 4 . ;; · ·I . 8 . 9 
~ 

1.0 127 62 40 29 22 18 11, 12 9 
.99()04 .99095 . 99158 .99204 . 991, 5 . 99 25 . 99111 .99Gl0 .991C; 

.1 116 56 ~7 27 20 1 1;: 11 9 
.99027 .99()0:; · 99221 . 99~9 · 99052 . 99111 .99.h !i . 99 8, .99:,8 

1.2 107 52 34 25 19 1) 1) 10 9 
. 9906~ .99078 . 99187 ·99312 . 992~1 . 991 ~6 . 99Gn ·9 1.;8 ·998 • .: 

1.~ 99 48 ~1 23 18 11, 12 10 8 
.99065 .99041 . 99024 .99214 . ~m~ · 99091 . 99492 ·99/ 19 .99·1 · 

1. 4 92 4" J 29 22 17 14 11 9 8 
.99055 .99086 · 99029 .99361 . 995;.8 . 99~55 . 99205 . 99007 . 1.)9-"9(:; 

1.5 86 42 28 20 16 13 11 9 8 
·99051 . 99()49 .9925 . 9907~ . 99324 .99589 .99)72 . 99442 .998• ;, 

1 .6 81 40 26 19 15 12 10 9 8 
.9907:5 .99146 .99123 .99103 . 99217 . 99095 . 991~ .99G90 . 9 919 

1.7 76 58 25 18 1) 12 10 9 .i 
.990;.0 . 99186 .99241 . 990(2 . 99004 . 99470 . 99485 . 99829 .99218 

1.8 72 )6 24 18 14 11 10 8 .I 
.99039 . 99177 . 99}12 . 9944~ . 99396 . 99046 .99699 . 992;;7 . 99, 00 

1.9 72 ~4 23 17 1 ~ 11 9 8 .I 
.99118 .99117 .99~45 · 993?9 . 99111 .99401 .99121 · 99~1 . 99G81 

2.0 6~ ~; 22 16 n 11 9 8 ' . 99031 . 99252 . 99~46 . 99210 . 994~5 . 99627 . 99!, ~0 .99692 . 99.19.1 

2. 2 6o :50 20 1 ~ 12 10 9 8 7 
. 99125 .99187 . 99247 . 99~3 . 993)7 . 99410 .9971:;4 . 998·18 . 99918 

2. 4 :;; 28 19 14 11 10 8 ·r .I 

.99092 .9926o . 99407 .99293 . 99112 · 997~9 . 99221 . 99136 . 9996.1 

2.6 , 1 26 17 13 11 9 8 7 "I 
. 99096 . 99241 .99043 .99173 . 99;6~ . 99~74 . 996o4 . 99~ 3"1 .9998·r 

2.8 48 ~4 16 13 10 9 8 "( 6 
.99172 .99124 .99();,8 ·99~73 . 99182 .996.{9 .99801 .997'J) . 990 .. ~ 

:; .o 45 23 16 12 10 9 8 I 6 
.9917.; .99268 .9948o .9958) · 99':1 55 . 998;;·r . 999QO .99869 . 99402 

~ · 5 39 20 14 11 9 8 .I 7 6 
.99183 ·99215 · 99399 .99)30 .99466 . 99681 . 99)6~ .999·r;; ·9981C 

4.0 34 18 13 10 9 8 7 G 6 
.99()70 .m·ro .99568 .99477 . 996)1 . 9991 ~ .99866 .9904~ . 99940 

31 16 12 9 8 ., 7 6 6 
.99197 .99082 .99599 .99155 . 99591 .994r8 ·99959 •99J71 . 99981 

5.0 28 15 11 9 8 7 "( 6 6 
.99144 ·99257 . 99519 .99665 .99848 ·99787 .99988 .998o8 .99994 



~b1e II I. Sallpl.Sng Plana ror tile ~U1ea ol IIPII Dtatritluti-
,. . .'(5 c . 0 

q .1 .2 . } .4 ·5 .6 ·1 .8 ·9 
~ 

.01 1516 622 }89 272 200 152 116 87 61 
.75005 • 750112 .75029 • 75079 • 75000 .15161 .75256 • 75}45 . 75~ 5 , 

.02 658 511 195 136 100 '16 58 44 » 
.75007 o750io1 .75119 .75079 .75000 ·75161 .75257 ' • 757}9 . 76012 

.o, lo}9 208 1}0 91 n7 51 }9 29 21 
• 750, .75152 .75119 .75206 .1511' .75- ·7555, • 75}45 .765;8 

.04 329 156 96 68 50 ,a 29 22 16 
.75007 • 75152 .75295 .75079 .75000 .75161 .75256 .757}9 ,Tf09l 

.05 261o 125 78 55 40 51 24 18 n 
.75112 .75208 • 75118 .75458 .75000 .758'5 • '161120 • 76508 .7761' 

.06 220 lOio 65 46 }4 a6 ao 15 11 
o75lll • 7515, .15118 • 7558} • 7568" .1'6055 • '161120 • '16508 .7812, 

.07 188 89 56 }9 29 II 17 1' 9 
.75007 .154m .75295 .75206 .75612 .'16134 • 76134 .7688, .76558 

.oe 165 78 lo9 "' 25 19 15 11 8 
.75111 • 7515, • 75295 .75079 .75000 ,'15161 • '161120 .757}9 .T1091 

·09 llo7 70 "" » 2' 17 1' 10 7 
.75190 .75lo8' .75645 ·7595" .'16184 .m• .7555' • '16508 .'16558 

.10 132 6' }9 28 21 16 12 9 7 
.15111 .75lo8' • 75118 ,1(,on .76671o .'16917 • 761110 .76508 .80047 

.15 88 112 26 19 14 11 • 6 5 
.75111 .75lo8' .75118 .76680 .76674 • 71'951 • '161110 • '16508 .11217 

.20 66 32 20 14 11 • 6 5 ~ 
.75111 .'lfiQ21o . 75990 .760n ·*-'~~ .76917 • 761110 .a.o .811151 

·25 5' 25 16 11 9 7 5 4 ' .75242 .75208 .75990 .75458 .78978 .19111 .1T191 .a.o .11217 

·"' " 21 1' 10 1 ' 4 ' ' .15111 .751o8' • 75118 .784oo .76674 ... .'IQID • 765CII .17"-1 

·'5 ,a 18 12 8 6 
.~ 4 ' I 

·15,72 .151M}' .7'16 .. , .760n .76671o ·•* .lls'fi .IDD4T 

.40 " 16 10 1 5 4 ' ' I .75lll .76021o .75900 .760n .75(100 .1'6tl7 • '161110 
_.,_ 

.IIQ51 

.45 }0 llo 9 7 5 4 ' I I .15116 o75lo8' ,'J6411o .1999, .78978 ... .ID)16 ·-- .17"-1 

·50 27 1' 8 6 5 ' ' I I .75116 .'1655, ·75990 .$00 .12,. .IUIDD .. ,. ·- .,... 
.60 22 11 7 5 ' ' I I I .75lll .TI'm .7764, .784oo -1105~ ... ·"'* 

_.,_ 
·""' 

.70 19 9 6 " ' . ' I I 1 .75,-r2 .151o8' .7764, .760n .76674 ·"* ·•* ·""" .811D47 

.eo 17 8 5 4 ' I I I 1 .'J61,S .'J60t4 .15990 .101198 .11$ -1'6tl7 ,.,.,. ••• ·"'51 

·90 15 T 5 " ' I I 1 1 .15116 .15 .. , .19912 .84101 .811611 ... .11550 • 765CII •• ,'11 



Table III. Saapl1ng Pl&na tor the ~ntllea or DFR D1atr1but1ona . 
P" . -'75 c . 1 

q .1 .2 .,!. . 4 " .G .7 .8 . <) ' " >. 

.01 2557 1206 756 528 389 205 22~ 18C 118 
.75015 • '(5055 • 7 50~7 .75057 • 75004 • i51o6 ."(~187 . ·;; o, ·,· , '(52) ::; 

.02 1279 604 578 265 19) 148 11 ) 85 .19 
.75026 • 75013 .15005 .75175 • ( 506'( • 7)189 , '(5295 , ."l5 492 . ·( .-022 

.03 853 403 253 177 150 99 7 Y7 40 
.75037 -15033 -75167 .75221 . 75004 • '(52'(1 o75G18 u:~4 . "(:j:.- ~0 

.oil 61te .!>03 190 133 98 '14 5'( 43 20 
.75:.ll£ • 75134 -75199 .75267 ."(5192 .75021 • 755o8 .75"(14 .·(,.428 

.05 j l2 242 152 106 79 60 4G 34 24 
.75036 • 75033 -75166 .75055 , '(:}504 , '(5598 ."75828 , '(504'1 • 1/215 

.06 427 202 127 89 66 50 38 29 21 
-75065 .75094 -75263 .75358 .75565 .7551 ~ ."(528'( • 7G050 . "(140'/ 

•. 01 366 ~:'3 109 76 56 43 ::')3 2~ 18 
-75055 • 750!! '~\ -75295 ·75127 .75001 . 75595 , '(5823 • '(6186 . '('(20~ 

.oe 320 152 95 67 50 38 29 22 1C 
-75007 -7521' ."i~ .75449 • 75932 .75999 ."/5926 ."(6321 • IrfG6 

·09 285 135 85 60 44 34 26 20 !4 
·15093 -75154 .75359 .75767 .75375 • 76238 • 76239 ."f72Tf ."(678 ~ 

.10 257 122 76 54 J.o 3C 2.3 18 13 
-75179 • 75336 .75003 .75721 .75807 .7517ti ·1'>2'io~ ."('{1311 .·r8118 

.15 171 81 51 36 27 21 16 12 9 
-75036 .75032 .75* .75li88 .76103 ."77163 , '(6832 . ·rG398 .79849 

.20 129 61 39 27 20 16 12 9 1 
-75274 • 75131 .75956 -7525l .75163 -77525 .76273 , '(5G20 ."(9(19 

.25 103 49 51 22 11 15 10 8 6 
.75130 .75231 .751176 -75926 -77840 -77877 -77758 .80149 .82071 

.30 86 41 26 19 111 ll 8 1 5 
-75178 -75329 .75630 .774119 .76952 .78218 .75o89 .818oo .81101 

-35 74 35 23 16 12 9 7 6 4 
·15320 -75023 .77019 .76350 .76633 -754J.o .75558 .81138 ."{6293 

.40 65 31 20 111 ll 8 1 5 4 
-75461 -755211 .76555 .76112 .78616 -75801 .81689 .7(927 .8229'( 

.45 58 28 18 13 10 8 6 5 4 
.75602 .76211 .770011 • 78oJ.o ·19l.ol! .81228 -79409 .83105 .8688'( 

·50 52 25 16 12 9 1 G 4 3 
-75365 -75716 .76228 .790!&2 .79105 .79486 .8}923 . ·(6223 ."(6325 

.60 44 21 14 10 8 6 5 4 3 
.76019 ·.75906 .78303 .78601 .81.600 .80067 .82999 .84228 .84241 

.10 ,., 18 12 9 1 5 4 3 3 
• 762911 .75698 -77991 .8051.2 .82oo9 -7Tf55 .78389 .75292 .8964~ 

.ao " J.6 10 8 6 5 / 4 3 3 
-75829 .76276 -75199 .811857 .8o448 .83598 .84126 .813)9 .9}261 

.go 29 lit 9 7 5 4 4 3 2 
-75165 .7527} • 751187 -~ -76"' .77}81 .88435 .86o36 ."{6406 



,_ble III. s..pling P1au tor \be ~Ulea ot Dnl Dtatnbutt.a .. . .75 c • 2 

q .1 .2 .} .4 -5 .6 .1 .8 .9 
~ 

.01 312} 1758 1101 769 567 1129 }27 24; 1',"2 
• 75015 -75005 .75046 .75043 ,'75043 .75020 .75069 -75100 , '(52; ·, 

.02 1862 88o 551 385 * 215 164 123 ftl 
-75107 ·15031 .75047 ·75042 .75042 .75019 .75068 , '/5098 , '() 599 

.03 1242 587 368 257 190 1411 110 83 )6 
.75035 • 75037 -75101 .75041 -75148 .75158 -75249 .7558o • 7)2l!G 

.04 9}2 441 276 193 143 108 83 62 411 
.75050 .75105 .75046 -750111 -75251 .75017 -75427 .75090 .75583 

.05 746 }53 221 155 115 8"7 67 50 36 
.75065 -75105 .75045 .75195 .751159 .75293 .757811 , '(5}28 ;rG5&·,-

.06 622 2911 185 129 96 73 56 42 30 
.75081 -75037 .75261 .750~ .75458 -75566 ·7578o .75563 .·rG238 

.07 533 252 159 lll • 63 48 36 26 
-75050 -75003 • 75369 ·15194 .751112 .75836 .75596 .75312 .76557 

.08 467 221 1~ 'TT 72 55 42 , 23 
-75113 -75105 ·75260 .75037 .75245 .75560 .75410 .76023 ;{6869 

.09 415 1'T7 1211 87 64 49 38 29 20 
.75081 .75240 .75422 ·75499 .75138 .75556 .76296 .76946 -75149 

.10 374 177 111 78 :;a 11-11 ,. a6 19 
-75145 -75104 -75043 .75190 .751150 .15211 .75757 . ·f611n ,'f8115 

.15 250 119 75 " " ~ 2' 18 13 
.75225 -75440 .75577 .75946 .754" .759" .15712 .775112 .'(7~ 

.20 188 89 56 110 ~ ., 18 14 10 
.75~ .75100 ·15033 ·159, ,'IQ, • '16510 .77- .78545 .77757 

.25 150 72 45 , 24 19 15 11 8 
.7506' -75602 .75026 .755110 .75904 • 77812 ·*'' .·16141 · .75814 

.30 126 60 38 27 20 16 12 10 7 
.75460 -75431 .75555 .7590' .15,, .11710 ·75"7 .10"7 .mlt& 

.,, 108 52 " 2' 18 14 u 9 6 
-75381 .759126 .76075 -75115 .77111 .78,,. .71778 .111118 .15019 

.110 95 45 29 21 16 12 10 8 6 
.75617 .75085 .1W6, ·11'" • 711156 .76»7 .811119 .llVfl .81341 

.45 84 41 26 19 14 u 9 7 5 
.75219 • 761107 .16m .780120 • '1675, .m~ .111105 .79778 , '(5751 

.50 76 37 24 17 u 10 a 7 5 
.751156 .761!02 -71510 .17210 .11160 ·11"' .'flm .15067 .11118o 

.60 64 51 20 111 11 9 7 6 5 
• 7591211 .76}88 .710, .75118 ..... . ..., ·""" ·"'" .1952, 

.10 55 21 17 u 10 a 6 5 4 
.759121 .71016 .75960 .79190 . .., .11181 ·11599 .10,7 .1199' 

.eo 48 23 15 u 9 7 6 ' It 
.7560' .750Q4 .75193 • 710112 ··'" .aoa.aa. .a,15 .16725 .119211 

·90 ., 21 14 10 a 6 5 It It 
-75912 .76,}11 .18m .77661 .eo- . "'"' .11159 • 165115 .• 91Qll 



~b1e tn. na.p1ing Plana tor the Quantiles ot DFR Distributions 

... . .75 c . 3 

Cl .l .2 . :5 • 4 .5 .6 •. 7 .8 .9 
~ 

.01 4852 2292 14~5 1002 739 560 426 319 224 
·1501?. .75025 .750 7 .75020 • 75034 .75108 5019 .75006 . 7 ~183 

.02 2427 1147 718 502 371 281 214 161 113 
.75022 .750:57 .75024 .75053 .7517.3 .-(5168 .75098 ' • 75326 . ·(5331 

.03 1618 ·r65 480 335 248 188 143 108 ·rG 
.75002 . ·75022 • 75143 . -(5018 ·75218 .75228 • ·;5015 .?5429 • ·r >47G 

.04 1214 574 ~ 252 186 141 108 81 5·r 
.75008 .75007 .75()70 ·15120 ·75078 .75042 • 75253 . -(5101 . ·(5003 

.05 972 460 289 202 149 114 87 66 4G 
• 7504~ .75082 • 75237 .7515~ . 750~ . ·{5)88 • 75489 . ·(6049 • ·r5l4l 

.06 810 ~4 241 169 125 95 7~ 55 39 
·15022 .75156 • 7521~ .75~ • 75~52 .75403 .75721 .75725 .75883 

.07 695 ~9 207 145 107 82 63 47 ~4 
.75072 .75o82 .7528~ • 75287 • 75119 .75702 • 75952 .75181 . ·r6Go5 

.OS 60S 288 181 127 94 72 55 42 ~ 
.75036 . 75066 .75164 • 75252 .75256 . 75758 .75550 . ·(6329 • 76.(27 

.09 541 256 161 11~ 84 64 49 37 27 
.75085 .75021 • 75139 .75217 • 75483 .75573 .75462 • 75368 • 771~5 

.10 487 2~ 145 102 76 58 44 34 24 
• 75078 • 75155 ·75115 • ·r53l7 .75708 .75868 . ·(5052 .76506 :75Tf4 

.15 ~5 155 98 69 51 39 ~ 23 l'( 

·75042 • 75376 .75701 ·75812 .75460 :r)533 :(5394 :75883 • ,nG3 

.20 244 116 74 52 39 ~ 23 18 1:5 
.75006 .75001 .75810 . 756~ • 76114 .76382 .75709 .77285 • 76.(62 

.25 196 94 59 42 ~ 24 19 15 ll 
.75182 • 75664 .75212 .75778 .77185 .75424 • 7677.3 . ·(8587 . ·r8543 

.~ 164 78 50 35 27 21 16 13 10 
.75356 ·75142 .76023 .75248 • Tr36l • 77975 .76273 • 79798 .82617 

·35 141 67 43 31 23 18 14 ll 9 
.751160 .75062 .75893 .77041 • 76213 • 77o42 • 76503 .77142 .83926 

.40 123 59 ~ 27 20 16 13 10 8 
.75143 .7528o .76225 .76196 .75012 .Tf234 .796~ . ·r83117 .82925 

. 4) 110 53 311 24 18 14 12 9 ·r 
.75457 .75788 .76~~ o7566o ·75177 :7::;o~ .81151 .775~ .79214 

.so 99 48 31 22 17 1~ ll 9 7 
• 75350 .75999 .76873 .76451 .77985 .76419 .81302 .8~ .85196 

.60 83 40 26 19 14 11 9 8 6 
.75555 .75543 • 766oli .77962 .75621 .755211 .77362 .85471 .82868 

.70 71 35 23 16 13 10 8 7 6 
.75201 .76537 .78107 ·15586 .8o101 .78110 .77556 .84055 .9QHO 

.eo 63 31 20 15 :l,;l. 9 8 6 5 
.75960 .76939 .76946 .79569 .76102 .78~4 .85339 .78749 .81937 

.9Q 56 27 18 1~ 10 8 7 6 5 
.75747 .74023 .77105 .76650 .76295 • 76136 .81886 .85368 .ann 



Table III. s-pling Plana tor the ~tlle1 ot llPII Dietrlbuttone 

,.. . .. ,, c . 4 

q .1 .2 .3 .4 .5 .6 .. , .8 .9 
A. 

.01 5958 281 4 1762 12~1 908 f.af 524 ~92 2·(~ 

.75007 .75007 .750:,7 • (504:> .7')067 .75026 . ·{ ~124 .'(5028 ;(~l!-9 

.02 2980 1408 882 617 4)') ; 45 263 
' 

19., l!-9 
.?5011 .75004 .75038 .75106 .·(5066 .'151:.6 . ·()12} ,'(')025 • {:>411 

.03 1988 940 589 412 ~4 231 176 132 93 
.75038 .75058 .75081 .75105 .7;.065 . ·75246 .7')120 .7)020 .75122 

.04 1491 705 442 510 229 174 13~ 100 ·r1 
.75011 .75004 .75036 .75228 .75232 ,'{5~54 • 75407 ,'f5le01 .75935 

.05 1194 565 354 248 184 l~ 107 8o :-7 
.75o62 .75086 .75036 .75104 .{53'TT .75018 .75')46 ,'{50()~ .7~64 ~ 

.o6 995 471 296 207 153 117 89 68 48 
• 75036 .75058 .75208 .75102 .75060 .75567 .75105 .76147 ,'t5894 

.01 853 404 254 178 132 100 n 58 41 
.75024 .75058 .75208 .75225 .75,. .75121 .7553!- ;{')368 .... 50,S 

.08 747 354 222 156 116 • 68 ')l :.1 
.75061 .75112 .75034 .75223 .75556 .75338 .75954 ;{5353 ,'/6912 

.09 664 315 198 139 103 19 6o le6 }3 
.75035 .75138 .75206 .75283 .75,, .75119 ·15019 .76102 ,'(6613 

.10 598 284 178 125 93 11 55 lt2 , 
.75061 .75219 .75032 .75096 .75383 .755116 .16217 .768!'3 . ·,6841 

.15 40o 190 120 811 63 ~ 37 29 21 
.75189 .75217 .75457 .75083 ,'f5TIIt .75~ .75lt33 .71628 ;({903 

.20 ~ 143 90 64 Ill 37 29 22 16 
.75060 .75213 .75017 .75679 .76151 .765, .1711A10 .76::;1tlt ;{621t'( 

.25 241 115 73 52 ~ , 23 18 lit 
.75250 .75343 .75650 .7626o .76515 .76 .. 59 • 751116 .76325 .10841 

.~ 201 96 61 43 " 25 20 16 12 .75185 .75203 .75423 .75013 .76166 .151111 .m78 ·"""1 .ID385 

·35 173 83 53 38 • 22 18 1" u .75375 .75599 .76olt4 .76795 .75111 .7611o .~ . .,~ .85196 

,lj() 151 73 47 " 25 10 16 12 10 
.75055 .75725 .16650 .75558 .759)1 ·*" ·'191163 ·75357 .... 

.45 135 65 42 ~ 23 11 1" u 9 .75571 .75584 .166, .76117 • 771116 .'JIW .765'16 ·75901t .111»5 

.5() 122 59 38 27 21 16 13 u 8 
.75559 .75973 .166o8 .76075 • 711119 . .,.. ·71105 .8)105 .·m"' 

.6o 102 49 32 23 18 lit u 9 1 .75554 .75150 .76555 .76564 .78711 • 7'161t3 ;(5112 .711~ .. ,,_ 

.10 88 lt3 28 20 16 12 10 8 7 .75800 .76450 .nm .76437 .199'JI ·7501'9 .77119 ·7599, .IWtl 

.80 n ,a 25 18 lit u 9 8 6 
.75542 .76681 .78o42 • TII«J6 .71259 .76790 ·71051 ..... .756~ 

·90 69 34 22 16 1' 10 9 '( 6 .75911 .76650 • 763110 .76122 .1Dl91 .76159 .llt7al .717o5 .15151 



,_.la nt. ~lllc n.u ror u. ~tile• ,i IIPII Dl•vt~oa• ,. . . 75 c . 5 

' .1 • 2 . } . 5 .6 .7 . ~ ·' k 

.01 7048 }}29 2084 1 56 10'( 81} 6ao 11611 ~ 
.75()02 • 750Qll • 75017 . 75025 . 7501t9 • 7504} • 75132 .1505, .-r;o,. 

.02 }526 1666 10114 7~ s,a lo08 »1 .,.. 161t 
. 7)024 • 7501 .75078 .75110 .75009 .7509:5 .7506:5 I o75»9 .m,. 

.0} 2}51 1112 697 487 !60 2D 209 157 uo 
• 75008 • 75051 .75097 .7502.5 . 7 12 • 751112 o75m .1510' ,.,., 

.04 1764 1m 52 :5 :566 211 206 157 Ul ... 
-75012 .75089 • 750:56 -75051 • 752 :59 -75:595 . 75189 .151a6 .75119 

.05 1 12 668 419 29 217 165 26 95 68 
-75029 -75027 .75055 • 75250 • 75121 • 752,S . ~116 .75205 . 76211~ 

.o6 1177 557 }50 2 5 181 l,S lo6 eo 57 
.7502:5 .7501 . 75155 . 751o6 • 75002 . 75285 .75577 .756,S .~ 

.07 1009 ~78 :300 211 156 119 91 69 119 
. 750o6 • 75051 . 75054 • 75!60 . 752n .755:5 • 75:569 .7sn2 .75616 

.OS 884 19 26} 185 1}7 10 eo 61 II' .75o82 . 751.'3 . 7511.5 • 75 ,S7 • 75 ~83 -7517:5 • 75lt."'6 .761:511 , '/5268 

·09 786 :57:5 2} 16 122 9:5 72 54 :59 
.750 .75200 .75092 • 750 5 -75} 1 . 751121 .7G1 41 . 75.519 • '(6:5611 

70S } 21.1 11.8 uo 8 65 119 '~ • 75117 • 75212 . 75151 .75096 .75298 .75465 • 7606, . 755~5 · 751138 

.15 · n 225 1 2 100 7 ~1 411 }II 25 
• 75146 • 75271 . 75 1 .75510 .75078 • 75671 . 756511 .767" ,"(8215 

.20 :555 169 107 76 57 lili 'II 26 19 
.75057 .75080 • 75:5:52 . (5910 • 76:57:~) . 768115 • 76525 . 76101< • 76001< 

.25 285 1:56 86 61 46 '5 28 22 16 
• 7520} .75262 .75220 • 7546} .761}9 • 75011 .77:51111 . 78798 • 77:5ll8 

.30 2,S 11 72 51 }9 ~ 211 19 1 
• 752.51 .75· 2 -75105 .75003 .766 1 .761D • 7811:5 . 79707 • 7851o0 

.}5 20 98 6} 45 ' 26 2l 16 1:5 
.7)082 .753D • 76359 • 76781 .77126 .758o!i .782JO .75607 .82759 

. I.() 179 86 55 :59 30 23 19 15 u 
• 75169 -75302 -75 59 . 75207 .76867 . 751110 .795111 .19803 .75766 

• 5 160 77 9 }5 21 2l 11 111 11 
.75488 .7')602 • 753:59 -75299 • 769611 .76507 .18m .llaOl ~ .IIIJ06 

-50 14- 10 5 :52 25 :.9 16 1~ 10 
-75}110 .761 1 .1 517 -75949 • 7648'l .75582 .80'1118 .82658 .811051 

.60 120 58 ,a 27 21 17 111 u 9 
. 75Qio0 • 75008 . 76707 -75541 .m95 .79 95 .818" . 791125 .e~ 

. 70 10 51 }3 24 18 15 12 10 e 
.75677 .76570 • 76827 -77320 • 750' -79527 . 78253 .aos, • 79196 

.So 91 5 29 21 17 1} 11 9 • . 75.579 .76657 .76170 -75781 .8ol}7 • 75660 • 79123 • 782flo . eao11 

·90 81 40 26 19 15 12 10 9 1 
.75195 .76019 -75881 .75867 • 77!&9 .76555 . 776111 . 86129 .71299 



~1e III. ~ltn& Plan• tor u.e ~~11•• or 11'1' Dta\1'1~1•• 

... . .90 ,. . 0 

' .1 . 2 . ;. . ~ • .I .G .. , .8 .9 

A. 

.01 2186 10;:.2 6 :.:>1 5~~ 252 192 1'•11 101 
.90005 .9000} .90015 .900 ~ .9110;6 .9COG5 .90()90 .9()1118 .91»28 

.02 109:5 516 32} 226 167 126 9(, ·:2 :..0 
.90006 .91)002 .90016 .9006:5 .9()125 .900G~ .90()90 .90l~Y ,90(100 

.o, 729 }li lt 216 151 111 811 61t 118 ~ 
.90017 .900()2 .90087 .9011·1 .90056 .9006~ .90()90 .9C)11t~ .~~~ 

.()It 5lt7 258 162 ll j 811 6;, 48 X ;,.'(; 

.90027 .9000:5 .90086 .9006 :5 .91»60 .9(1061t .90()90 .9011t9 .\l08t.'O 

.05 lo,S 207 1.'() 91 67 ~1 j9 29 21 
.900118 .90069 .90157 .902111 .9019:5 .90}:511 .!1Citlt2 .90:#> .91o8"1 

.06 ~5 172 108 76 56 112 !i2 21t 1'( 
.900118 .9000!- .90086 .91»6~ .91»60 .90()61o .9009() .901~9 .91)1o:,O 

.07 51' 1118 9} 65 lo8 ,.. 28 21 15 
.90059 .90091 .90192 .902111 .90260 .9(10611 .9CMG .90G1 ::. .9101'1 

.01 27lo 129 81 57 112 ,. 2lo 18 n 
.90069 .9QOO} .90086 .9Q261t .90160 .901112 .90()90 ,9()llo9 .~ 

.09 211, 115 72 51 }7 28 22 1G 11 
·90016 .90069 .~ .901112 .90056 .9(10611 .90'111 .901~ .91GII 

.10 219 10it 65 ll6 511 16 20 15 u 
.900118 .90179 .90157 .901161 ,90S2'f .91)'167 .91000 .910".A.i .910'.~1 

.15 1116 69 " » 2' 11 15 10 '( 

.9QOio8 .90069 .905Q2 .9010Q .9111119 .9Q5511 ,__, .91CY.A.i .9101' 

.20 uo 52 " 2' 17 15 10 8 G 
.90152 .90179 .905Q2 .901161 ·90521 .90167 .91000 .9Ct,S:i .9~90 

.25 88 112 26 19 1lo u I 6 :; 
.90152 .90}96 .90157 .91165 .91161 .91951 .91000 .910'.16 .91o5TI 

.}0 n }5 22 16 12 9 1 5 lo 
.900118 .90:596 .90502 .91. .91755 ·91575 .911111 .91056 .9~ 

·'5 6' "' 19 1' 10 8 6 5 5 
.9Q201t .90:596 .90670 ,9Q2llt .91161 .91»5 .911111 ,,..9 .91GI'I 

.lo() 55 216 17 12 9 1 5 II 5 
.90152 .90179 .91156 ,Q1}88 .9175' •• », .91000 

··~ ·"* 
. 115 lt9 2:5 15 ll 8 6 5 II 5 

.9Q2011 .90069 .90996 .92Ce5 .9115' .91515 ·"'~ .~ .~~m 

.50 " 21 1' 10 7 6 lo 5 I 
.90152 .90}96 .90157 .912221t .91161 ·9,. .91000 .9J0')6 .,... 

.60 }7 18 ll 8 6 5 II ' I 
.91)}58 .91018 .905()2 .91- .9175' ·9- .~ .~ ,,r.,o 

.10 32 15 10 1 5 lo ::. ' I 
.90559 .90:596 .91765 .91816 .91161 .91515 .911111 .96595 .96019 

.80 28 1' 9 6 ~ II ::. 2 2 
·90559 .90179 .92, 32 .91::.118 .95750 .91o6·ra .91o11110 o91il!85 ·'111111 

.90 25 12 8 6 It ' ' 2 a 
.90658 .91018 .9(2}32 .9~1 .91755 ·91575 .~~ .91o1111 .911115 



~OJ. ,....,,.. PJMe ,.. .. -..u• o1 1ft D&evs-..u.. .. • .90 c: . 1 

• .1 .2 ·' .II · 5 .6 .1 .8 .9 

~ 

.m. ~' 1711lt 1092 762 562 1126 !5211 211, 170 
-~ .901107 .90027 .901102 .90018 .90072 . 9(10111 .901011 .9010ol 

•• 18117 en 5116 - 282 21, 16, 122 85 
.91Dl0 .9(10, .9001, .9(1062 .90100 .9(10~ .9018' ,90167 .9(1012 

.o, 12)2 582 ~'5 255 188 111, 109 82 57 
, 90Q12, .90QI211 .900811 .90082 .900n .9(1216 . 9(1229 .90!\5, .901011 

.Oil 91211 1157 2711 191 1111 107 82 61 II' 
·91Dl9 .9(1050 ,9flm .90022 . 9(10115 .90108 .9(1275 .9(10,a .90190 

.05 7~ '50 219 15, u' 16 66 119 ' 5 
.901106 ·90077 .9(1055 .900112 .900n .901215 .9011111 .90100 .90627 

.06 616 2912 18, 128 95 72 55 Ill 29 
.91Dl0 .9Ql0' .9Q125 . 901112 .90~6 ·90~ .90~7 .90162 .90~ 

.07 528 250 157 uo 81 62 117 ~ 25 
.901106 .9(1059 

·-~ 
.91112C12 .90126 .91)1126 .9C)R26 

·-~ 
.9011116 

.08 1162 219 U7 96 n ~ Ill ~ 22 
.91001 .90016 .9C*l .9QlC» .9Ql5' .-~~ .. , .9021, .90529 

.09 1111 195 122 16 6' Ill '7 28 ao 
.90022 ·-"' .. , .90Jn ·90071 .9Q21.2 . 90501 .90708 .91116 

.10 11'0 175 uo 77 57 II' " 25 18 
.90026 .. , .9Q125 .9Qlll2 .9QD .90051 .9Q175 • 9011012 .91028 

.15 2117 117 711 52 ,. 29 2' 17 12 
.9(10117 .90016 .90,,. ·-· .90067 .911105 ,91J79 .90681 .~9 

.20 l ib • 56 ~ 29 22 17 1' 9 
.90151 .JQ120 ·905" ·90'" .901165 .905711 .90611 ·90959 .90072 

.25 1119 n 115 ~ 2' 18 111 u 8 
.90172 ·90'" .90601 .. , .90056 .90871 .91250 .91115 .9Q7711 

·"' 1211 59 51 a6 ao 15 12 9 1 
.9Ql09 .901206 .90119 .9Ql29 .912111 .911697 .91811lt .911161 ·9"72 

·'5 lo6 51 ,a 2' 17 1' 10 8 6 
· 90005 . 9()1120 -90~ .90991 .9GI!'2 .90151 .90T71 .91116 .9,,. 

.~ 9' 115 21 ao 15 12 9 7 5 
.9QD67 .. ,., .90Q5, ·90'105 .909119 ··" .91,., .919111 .9111111 

. 45 a, loO 25 18 u 10 8 6 5 
.901n .90587 .90~9 .9D!IIo .9a6 .9Gll8 .911117 ·-" .911»5 

-50 15 " 2' 1.6 11 10 8 6 II .9Q27, .9051111 .91)917 .5105C10 .906n .9,.5 .9-~ .9.7 .90,1 

.60 6' ,., 19 111 10 8 6 5 II 
. 9011711 .901156 .90512 .917~ .90}79 .91559 .90}56 .916911 .911855 

.70 511 26 17 ll 9 1 6 5 II 
.9011~ .90704 .91650 .915(il .91598 .918111 .911~0 .95912 .91298 

.eo 47 2' 15 u 8 6 5 II ' .9(12,., .909116 .917(,0 .912686 .91795 .90190 .912629 ·9"" -9~1 

-90 112 20 1' 9 7 6 5 4 ' .90551 .90185 .90119 .90020 .91057 .9}8511 -95219 .95728 .95f.44 



Tfcbl« ill.   aupllng Plant for tbt Q^ntllas of am Diitrlbutlona 

P»    -    .90       c    -    2 

.2 .3 .4 .5 .6 .7 .8 .9 

.01 

.02 

.0} 

.01* 

.05 

.06 

.07 

.08 

.09 

.10 

.15 

5055 
.90002 

2587 
.90011* 

11*91* 
.90020 

101*5 
.90001* 

769 
.90007 

582 
.90009 

M*l» 
.90077 

532 
.90051* 

255 
.90155 

2527 
.90001« 

119^ 
.90015 

71*8 
.9001*5 

522 
.90005 

585 
.90007 

292 
.90072 

225 
,90160 

/   l67 

'.90145 
117 

.90155 

1685 
.90001* 

797 
.9001*1* 

1*99 
.9001*1* 

51*9 
.90075 

257 
.90007 
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