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NONPARAMETRIC LIFE TEST SAMPLING PLANS

l. Introduction

Sampling plans for' truncated life tests based on several parametric
families of distributior functions have been proposed by Sobel and
Tischendorf (1959), Gupta and Groll (1961) and Gupta (19628). 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 this 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 ronincreasing. By using sharp bounds on such distributions, we
can obtain sampling plans which, although more conservative than the
parametric plans, offer greater protection sirce they are valid for a
much larger family of distributions.

It has been suggested by Zelen ana Dannemiller (1959) that sampling
plans should be written in terms of percentiies. Such plans were presented
by Gupta and Groll (1961) and Gupta (1962a)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).
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2. Properties of Increasing (Decreasing) Failure Rate Distributions.

Let X be a random variable with distribution F such that
F(x) =0 for x<O. If F has density f then r(t) =
£(t)/[1 - F(t)] 1is known as the failure rate function. Note that
r(t) = - d—i— log [1 - F(t)] when a density exists. For this reason,
we say that F is IFR (DFR) for increasing (decreasing) failure
rate 1f log [1 - F(t)] 1is concave where finite (convex on [0 , »)).
These distributions have been studied by Barlow, Marshall, and Proschan
(1963) and Barlow and Marshall (1964). For convenience we summarize
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 (IFR) distribution is

absolutely continuous. Sums of independent IFR random variables themselves have

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

F 1is a mixture of IFR distributions, then it follows that F 1is LFR.
Many of the properties of the IFR (DFR) family follow from camparison
with the exponential distribution. This is not surprising since it is

the boundary distribution betwesn the two classes. If Ul < U2 Q e Un

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

ny

w, then, E(U]>%1 wnile E[U ) Zi.
) n Q)1
To obtain sampling plans based on percentiles we use the fact

that (1 - F(t)]*/t 1s decreasing (increasing)in t when F 1is
IFR (DFR). Let W, denote the r*® noment of F . To obtain sampling
plans based on bounds on moments we use the inequalities for IFR dis-

tributions. Now we describe the relevant inequalities.
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From these bounds ve can obtain the following bound on the qth

quantile ;q in terms of Hy assuming F is IFR. If qgl-e‘l .

then

|
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[ - log (1 -q)ly < C.s ( "-Jﬂ%—;ﬂ]ul ;

i qu-e-l

uISCQS[-}Eﬁ—%—'—Q]ul.

Fram the fact that )\:_'/ r is decreasing (1ncreasing) in r when

F is IFR (IFR) we see that the coefficient of variation o/, {1.
(2)

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

in terms of moments as follows:

A WA
f(o)g—;'—l-l'—l i,4=1,2, ...
1+)-1
vhen F 1s TIFR.

Bounds on densities and failure rates were obtained by Barlow

and Marshall [1964]. If F is IFR and r > 1 then

l/r
2(s*) < o(v") ¢ g2 ,  ogteull”
Mo -t
and
-0, tSl-li/r
t-)
& ZJLa , > uT
ftr-l -ax
wvhen a satisfies M, = r X e dx .

0

If F is DFR with density f , then
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l/r

t(t7) < < x;l/re't/)‘r )‘i/r <t (r+ 1))\i/r

a (Bt l)r+le-(r+l)

= ; tz(r+l))\1_'/r

Finally, we mention that maximum likelihood estimates of IFR (DFR)
distributions have been obtained by Grenander (1956) and Marshall and

Proschan (196L4).
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3. Nonparametric Sampling Plans
ILet @ denote a parameter defined by a life distribution F .

For example, © might denote the mean life or the 90t'h percentile,

We would like to establish that, say © > 8, where 6, 15 some

specified value. A common 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 (Quantile) life of the
units. If it is desired to establish a mean (quantile) 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. 1In

following these sampling plans and the cssociated decision rule the
probability of rejecting a ilot having a parameter 6 Oo is at least

equal to P* . Alternatively, the consumer's risk in adopting the sampling
plan (n, c , t, 00) does not exceed 1 - P vhatever © may be.
Mathematically, given a mmber P (0< P <1) ,' & time t and a value

°O of © and an acceptance number c¢ , we want to find the smailest

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

t does not exceed c¢ we can assert with confidence probability P*

that © > 0 .

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
tines t, G ) Vhere t, ., is the time to the (c + 1)%% failure.

Also, the associated decision rule leads to an acceptance only at the

-6-




end of time t and only if t(c+l) > t . Hence,

L(p) = P(Acceptance) = P[t(c+l) > t)
n! ® e n-c-1
(3.1) ST Dm oo, F7(t;0)(1 - F(¢;0]7 ~ "aF(1,;0)
c
- ) Brgta -
1=0

where p = F(t;0) .

If p 1is a decreacing function of © which is true, for instance,
if the density f(t;0) is TPz\Totally positive ¢f order 2) in t and
® , then F(t;0) < F(t;oo) <=>0>0,. If p,= F(t;oo) , then it
is clear from the theory of confidence intervals that the smalliest n

to satisfy

(3.2) z Clopp (1-p)tgrL-p
1=0

is such that in adopting the ebove sampling plans with the associated
decision rule, we can assert with probability P* that © 2 00 provided
t(c+l) >t

It should be noted that the above discussion assumes & knowledge
of F(t;0) . Now, we consiler the case where F(t;0) is not explicitly
assumed; it is only assumed tha® we have bounds on F(t;9) .

Suppose that p = F(t;0) > ©(t;60) for t > O where b(t;0) 1is
a known function. Suppose further that b(t;0) is decreasing in @ .

Since L(p) 1s a decreasing functiovn of p , we have




(3.3) L(F(t;0)) < L(b(t;0)) < L(b(t;6,))

for 0 ¢ 00 . Hence the sampling plans of the above type are obtained

by choosing the smallest positive integer n satisfying
*
(3.4) L(b(t;OO)) {1-P

where c¢ , Oo and t are fixed.
From (3.3) and (3.4) it foliows that if the number of failures
during time t is less than or equal to ¢ , then we can make the
confidence statement that o > OO with confidence probability P* .
Note that if b(t;0) is a sharp bound on F(t;9) , then it is
nondecreasing in t since F(t;0) is rondecreasing in t . If ©
is the mean, then ©(t;0) = b(t/9;1) since the mean is a scale parameter

for positive random variables and b(t;9) is decreasing in o .

Now we give a few examples where the bound b(t;®) 1is known.

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

.0

1o
F(t;9) > b(t;0) = {

’

1-9/t ,t>0

is true for nonnegative random variables. Clearly, b(t;9) 1is de-
creasing in © . 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.

Fos




Example 2. (Unimodal density)
If the density f 1s unimodal with unknown mode and first moment

O and if F(0-;9) = O , then from Barlow and Marshall (1963), we have

0 , 0 tgo
P(£0) 2b(8;0) = < 2-2% ,  egtgE
Ll-Q_: ’ tzzé

Clearly, ©b(t;9) is decreasing in © and the bound is a slight

improvement over Example 1.

Example 3. (FF, demsity).
If log £(t;0) 1is concave where f£(t;0) > O , then f is called

a PF2(P61ya Frequency of Order 2) density. Most of the commonly used

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

o , tgo

F(t;o) 2 b(t;o) g { 1l - sup (l = e-bt)/(l = e-bm) )y b 2 °,

mt

xbe 'bxdx/ (1 - e'bm)

where b 1is determined by © = f
0
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 1is IFR but not

2
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Sampling Plans for the TFR and DFR Distributions

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

DFR distributions for the following two cases:

IFR Distributions

Case (i) © = M.

In this case, from (2.2), we have

0 5k Sull,/r
(3.5) b(t;u ) ={ _
r 1 - et ot ui/r

where w uniquely satisfies
(3.6) hp = x| e ax
0

Clearly b(t;ur) is a decreasing function of H. Hence the required
n to insure M. > 42 is given by the smallest positive integer which
satisfies

C

(3.7) 2 (3) b.(t;ui))J[l - b(t;ui.))]n"j <1- P .
3=0

It should be noted that the solution of (3.7) depends on the fact that
£ > HS . Of special importance is the case where r = 1 . In this

case (3.6) reduces to

(3.8) m.w=1-e
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Hence, using (3.8) to solve for w and then using (3.7) with
b(t;ug) = b(t/ug;l) =il 2 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 (11) 0= , t o™ percentile.

In this case

0
y <G

(3.9) b(t;Cq) - {1 - Q- q)t/Cq 6> Cq ’

L

which is again decreasing in Cq and clearly depends only on q and
the ratio t/cq . Hence, to insure a specified quantile life Cg ,
we substitute from (3.9) the value of b(t;cg) 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

0
t D> qq .

DFR Distributions

Case (1) O = M.

In this case, letting A = ur/P(r + 1) , we have

1- e't/)‘%/r , t< rxi/r

3,10) b(t;u) -'{ ’
: i 1- rr)\r(e‘l’.).r = S rli/r

1l/r

and one can construct sampling plans for the cases where t {r (kg)
l/r

and t ) r(xg) . For the special case r= 1 , and t ug , 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

%g = ug = QO . These tables have already been given by Sobel and
Tischendorf (1959) for t < A = u:

Case (11) O = &

In this case the bound is

t/¢
1-@-a) o, gl

(3.11) b(t;Cq) =

q R §q

To use the ponsdrivial.bound, we require 1t < Cz . The sampling plens
are obtained as in case (ii) of IFR distributions discussed above.

Table III at the end of this paper gives these sampling plans for
A= t/CZ <1l.

OC Function and the Producer's Risk

The OC function represents the probability of acceptance as a
function of © . The sampling plans and the decision rule guarantee
that this probability is less than or equal to 1 - P for all o ¢ T

Suppose there exists a function B(t;0) such that F(t;0) < B(t:0)

for all t and all © , then we have
(3.12) P(Acceptance) > L(B(t;6)) .

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

number a (0 < a < 1), whenever © > Ol , one needs to satisfy the

-12-




inequality

(3.13)  L(B(t;9)) > L(B(t3°1)) 2l -a

vhich will be satisfied if B(t;0) 1is decreasing in © . One may
use the inequality (3.13) to determine c¢ such that for fixed °l ;
00 and P , the sampling plan and the acceptance rule will insure
that the producer's risk will not exceed a . Alternatively for
fixed n, t , 00 , ¢ &and P“ , one may want to know the minimum

value Ol of ©@ such that for all @ > Ol , the probability of
acceptance > 1 - a.
Now we describe the evaluation of the OC function for the IFR

and IFR distributions.

IFR Distributions

Case (1) O = M.

1
1. et /r B “i/r
(3.14)  B(tju.) = { . - ul/r
2 r

Thus, for M. > ui" 2 t* , we have

(3.15)  L{F(t;u)) 2 L(B(tsu)) > L(B(t:}))

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

below.
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Case (11) o= (
In this case
/¢

1-(1-q) % t <L,

(5.16) Bt - {
1 S e

and the lower and upper bounds can be obtained similarly by using
b(t;gq) and B(t;cq) 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 (quantile) 1life goal to protect
the consumer whereas we can protect the producer by testing for a

time less than the mean (quantile) life goal.

DFR Distributions

Case (1) © = K.

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

-14-




function L since there is no nontrivial upper bound on F . However,
there exists a nontrivial upper bound on the L function both for

0

h. < t and HS >t . This lower bound is obtained by using (3.10)

in place of F in the L function.

Case (11) @ =

q

Using the upper bound

q ’ tSCq

Gan Bt ={ e e

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 pu of an IFR distribution is at least
*

uo at & nominal confidence level P . The actual level attained

is also tabulated.

Illustration 1. Suppose an experimenter wants to choose the sample

*
size corresponding to c =2 , P = .75, A= t/uo = 1.6 , then this
required n from Table 1 is equal to 5. For this sampling plan the

actual probability level is equal to .T7523.

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

that the true unknown qth quantitle of an IFR distribution is at
*

least cg at a nominal confidence level P . The actual level

attained is also tabulated.

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

«15-
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*
P = .75, A= t/cg =1.6 ,q= .2, we find from Table II that the
required minimum sample size is 13. For this sampling plan the actual

probability attained if the decision rule accepts is equal to .798l.

Application to Drug Screening

Suppose a drug which is known to be non-toxic is administered
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 ¢ patients respond
before this time--in which case the drug will be declared effective at
the end of the tc+l veeks. Iet 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
Plrejecting drug |p> .20] = 2 (3)[F(t)]J[l -F)1" Y ¢a.
3=0
Now F(T) > .20 1if and only if § , T where { ., is the 20th

percentile. If we assume an IFR distribution time; i.e., 1 f ; T

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

considered under IFR sampling plsns.

Illustration. we want to determine the number of patients to put on

trial to establish with 90 per cent confidence that, F(T) 2 205 1ek,

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

c=3%3,Q= .20 and P = .90 , we find from Table II that n = 17

and the true confidence level is .9l.

-16-




Table III. This table gives the sample sizes necessary to cstablish that
the true unknown qth quantile of a DFR distribution is at least Cg

*
at a nominal confidence level P ., Here A = t/CZ < 1l. Also, the

actual confidence attained is tabulated.

Approximations for Sample Sizes

The sample sizes necessary to establish a quantile for the IFR and
DFR distributions can be approximated as follows. If 1 - (1 - q)7‘ is

small, then

Ye4l, P
(3.18) D~ [ S¥2y }\J-rl
1-(-4q)

vhere y c+1,P* is the P* percentage point at a standardized gamma
variable with shape parameter r = c + 1 or one-half times the P* per-
centage point of a 12 with (2c + 2) degrees of freedom. This approxi-
mation was discussed by Gupta (1962a) where tables of yc+l,P* are also
given.

If p=1-q 18 close to .5, then another approximation for n

is

(2¢ +1 26) (1 ~/1-(2 1)%/(2¢ + 1 *)
(3125) n:l: ¢ +1 +pz; (+2(l-p<):+ /(2¢c + + P2p )]4-1

»*
where zP* is the P percentage point of the N (0O, 1) random varia-

ble. For example, if q=.1,7\-l,c-l,P*-.75, then y

c4l,P =
2.6926 and from (3.18) , n ~ 27 . The exact answer from Table II is 27.

As an example of the second approximation, let A =1l ,p=1l-q= .5,

-17-



*
P = .79, ¢c =2, then the approximate answer from (3.19) is 7 which

coincides with the exact value.

Acknowledgment: The authors wish to thank Mrs. Shirley Ebberly, formerly

of Stanford University, for programming and carrying out the computations

and Phyllis De Fabio for typing assistance.
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8039  .75959
10

11
.88833  .84973
9 10
L79158  .75498
9 10
85746  .83%031
9 10
.90350 .88399
8 10
.75816  .95658
8 9
.85196  .83507

9
.91007  .89941

67
JT64T3

37
. 76905

27
.77105

22
77107

19
76932

17
- 76595

16
.80328

15
.810%

1k
79026

1k
.86321

10
73
4
J75363
30
.78952
24
.T6419
21
.78037
19
79370
18
.83950
16

~T6134

16
.85318

15
.82745
14
.83641
13
79666
13
12
- T7403
12

.84250

12
-93910

11
.87847



3.0

4.0

c=0

12
.90221

7
.92829
.93603
4
94283
.92739
b)
.95k
L0463
.92841

2
.9hs582

1
.96598
1
.98017

.98829

Table I.

21

90613

1
90410

8
.91563
90061
95054

5
.94138

90948

3
.9Tk58
3
.983%
bl
.98979
.93313
2
.07k

.97672

29

.90652

16

-91913

11

.90881

+ 3390
Pl
.97023
92523
n
.9523%
4
.96951
.58039
.90139
3
.9k169

3
.96528

e

37

.91120

L9171

14

90766

11

+90030

10

.93133
9

.9k035

93490

.91208

Ly

-90739

24

.9133%

17

.90921

14

.92295

12

.92685

11

-94350

10

94585
. 93608

90867

.9k07,
(4
.91831
..5708
97155
.93109
.95475
6
.98416
5
.90k72

9
.9u280

P* =

5

o1
L9067

28
SI1377

.91213

16
.91021

14
92426

12
.90552

11
91138

11
95301

10
.9kokl

9
. 71009
9
.96113
53740
- H659
.90822
7
-93911
7
.97832
.99227

93176

8
.90, 32

L9124

23
J91573

19
-93033
16

.92291

14
91490

5
.92808

12
, 92684

11
91115

11

LGhELL

10

.94 306
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.90

65
L9058

39
. 90068

9%

21
.921%7

18
.922.9

16
92338

15
.9u133

14
.9L613

.54083

12
.5e313

1n
.92128

1
LT

10
92157

10
9660k

9
.50350

9
L6448

S
.98710

.91007

(2

+0(03

39

< 90L39

28

.90112

23

<91304

.9228-

18

.93101

16

. 91360

1y
.92171

14

.91626

14

..299

13

<95991

10

+95658

10

. 98409

10

. 99420

8
90042

L3
. 40820

31
.90708

22
92357

20
.95786

18
.92957

17
.94180

16
L9319

SIINTS

1k

L9455k

13
.93693

12

.%132

12

LGhL3

12

96908

94811

1

-99291

10

8.
L0279

Ly
.91203

3k
..1273

28
52546

24
Lu2le2

21
L9106°

13
L H0L(O

18
«91910

17
.g2224

1o

«91295

.yEéhJ

14

+919%0

14
96238

13

«93157

13

+96155

12

<93910

12
97726

12

<99163



.1

w

.9,8M
2
97558
2
.98526

5
2

.9/437
L9966
1
96598
1
.98017

.98829

25

- 95002

14

.96195

10

.96591
. 96540

6
-95054

6

97524
5
96576

5
97986

-

.95837

97156

L

.98653
b)
.9593%
>
L9758
)
.9839%
)
.98979
3
.99661
2
.96074

97672

Table I.

3

4

<9329

18
- 95300

1

>

.958T7

10
.95264

9
.96791

97156

7
-9673%

6
95236

6
.97078

.98204

5
97023

5
.98521

-
.952%6

L
. 96951

.98039

-99337

-99770

-96

2!

28

Sampling Plans for the Mean of IFR Distributions

16
95502

13
.96105
1
.96179
10
.97040
.97080

.963T1

8
97987

. 96480
7
98598

-97307

5
95169

96861

50
95406
27
-95637
19
95334
15
.95021
13
95739
12
-97064
u
97459
10

97251

9
96329

P* =

5

5T
95096

3
95464

95298

18
.96053

15
+95430

14
.97165

10
- 96505

.95

65
95409

35
95385

25
<9534k

.9,289
17
.95218
15
.95133
1k
.96272
13

.96518

12
96054

12
.97907

It
.952,0

39
.95372

28
<95Uk5

23
96286
19
.95081
17
.95528

16
96905

15
<970k

14
97360

13
96771

12
.98

1
96457

98439

10

10
98156

79
95186

43
95405

.9519

95717

.95001

19
95905

17
.95193

16

15
- 96025

1k
-95299

13
-95997

95184

99420

86
<99147

L7
95472

34
<95735

27
.95163

24
96752

21
. 96260

19
96048

18
.97018

17
97311

16
.97108

15
97964

14
9790

13
97099

13

& §

M3
»

10

93
L9014
51
95563

37
+95903

30
.96179
.96701

23
.96589

21
96741

19
95651

18
.96127

17
«95927

16
97165

15
97227



1.1

1.2

1.3

1.4

1.6

1.7

1.8

1.9

c=0

24
+990k4

13
-99251
99291

7
-99332
<9NT>

5
.99k12
-99091

99487

.99707

35
«99037

19
.992k2

13
99172

10
<99105
9
.99480
8
99586
7
<99554

99361

-99670

5
.99286
<99139

"
-99349

4
99841
4
<9919
. 99661
>
99884

3
-99959

Table I.

L5
24
99170

17

13
.99088

11
.99176
10
L9943k
9
. 99485
99389

99066

5
.99%24

w

.99808
4

<99337

.99770

N
-99919

Sampling Plans for the ‘fean of I'R Distributions

EL]

29
.99187

+99051

16
+99158

14
L99k2k

12
323

11
99476

10

.99468

9
.99312

99666
8

.99%56
7

. 99440

.
<99TTH

62
+99007

33
+39020

24
99251

19
99258

16
.99266

14
<9974

13
<99499

12
99558

1
- 99506

10
- 39309

9
.993524

9
99783

8
99582

8
.99827
7
99385
7
.99876
6

.99kl

6
.99801

[pY
- 99094

99129

27
.99161

22
L9936k

18
.99124

16
.99246

15
.99538

13
<99119

12
.99051

12
<9957

11
9967

10

-99%609

99304

7
.99723

79
-99084

<99034

30
. 9909°

24
<99149

21
99427

18
L9921

16
«99107

15
<99315

14
SIIBUT

13
.99233

12
.99k28

<9950k

11
99780

10
-99540

10
-99603

87
«99092

47
99171

33
< 99049

27
.99298

23
<9349

.99251

18
.99226

17
99470

16
+99550

13
L9077

12
.99002

12
199653

11
99320

.99705

10
- 99506

10
.99916

9
<99533

29
.99118

25
.99280

22
.99273

20
<9933k

18
< 99091

17
.992k1

13
-99K79

12
- 99040

12
99578

<994T1

1

10
.99420

102
+G90LO

5
«99077

22
< 99004

32
.99284

27
.99219

24
.99301

22
.99429

-99309

15
99481

18
.99520

16
9929

15
.99398

14
.992.3

14
<99733

13
.99419

12
<99313

12
.99850

11
<99297

10

110
- 99090

59
.99047

L3
99260

34
+99135

29
<99167

26
<9933

23
+99056

22
99473

<99176

19
99258

18
9946

16
<7913k

16
<99745

15
99624

14
9922,

13
-99129

13
99808

12
99163




Table II. Sampling Plans for the Quamtiles of IFR Distridbutions
P = .75 c = 0

.1 .2 .3 nh .5 .6 | .8 .9
1% 7 N 3 2 2 2 b 1
.T723 . 79028 75990 . 78400 . 75000 .84000 +91000 .80000 90000
12 6 N 3 2 2 2 1 1
75111 17071 .79182 81469 .78236 86679 .92926 82073 +92057
n 6 N 3 2 2 1 1 1
.75111 .T99u4 .81902 .8k102 82054 .88910 . 76420 85504 +93090
11 5 3 3 2 2 1 1 1
77835 .76553 .75118 .86361 .83506 .90767 . 79095 87569 .94968
10 5 3 2 2 2 1 1 1
17123 . 79028 LTT643 .T6077 .85641 9233 81466 89494 +96019
9 5 3 2 2 2 1 1 1
. 75886 81243 79912 78400 .87500 93600 .83568 +91056 .96838

9 4 3 2 i 1 1
. 78067 . 76024 .81950 .80490 .89118 16917 85432 92385 .97488

8 " 3 2 2 1 1 1 1
.76138 .78071 .83782 .82392 90527 .78938 .87085 «93517 98005
8 N 3 2 2 1 1 1 1
78067 LTkl .85428 84102 91753 .80782 .88550 ~SkhB) .98K5
7 4 3 2 2 1 1 1 1
75372 .81656 .86906 85646 92821 82465 89849 .95%02 .987M

4 2 1 1 1
.TT123 .83223 .75990 .87040 75000 .84000 91000 +96000 99000

2 2
.75111 77071 .79182 89345 . 78236 86679 92926

6 3 2 2
. 78067 T4k .81950 .91388 .81054 .88%910 -Shl3h

FEEERRRE R
PEEERERERE R

3 2 1 1
.80672 82457 .84350 .92979 .83506 .90767 .9563%0

5 3 2 1 1 1
.TT23 .8U655 .86431 76077 .85461 5203 96565

5 3 1
.T9411 .86578 .88235 . 78400 .87500 -93600 97300

" 2 2 1 1 1 1

.Tna3 .79028 .91765 .83269 91161 .95952 .98521 : J
n 2 1 1 1 1 1

.81470 .83223 .75990 .87040 93570 97400 .99190 o =
3 2 | 1 1 1 1

.75886 .86578 79912 .89961 .95581 9851 99556 . ;

3 2 1
.79411 .89263 .83193 92224 96875 98976 99757
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1.0

1.1

1.2

1.3

1.4

1.6

1.7

1.8

1.9

2.6

2.8

3.0

3.5

.l

27
.T6740

24
<75537

22
75439

21
76998
19
75619
18

76264

17
- T6533

16
.T6437

15
75970.

14
.75115

14
.1 7580

13

. 78427
12

. 78581
11

.78057

10
. 76808

10

8
. 76096

o T
75564

.81012

78122

Table II.
.2

13
. 76635

12
77190
il
. 76895
10
. 76001
10
JTMTH

9
-T7430

9
N

y
.82505
.78881
.82402
5
.T6517

5
L7974

4

.80956
"

.857%

4
-89385

Sampling Plans for the Quantiles of IFR Distributions

.80400
. 79009

7
76317

<15579
. 78835
81701
5
<7507
5
LTT799

.80261

5
82475

.7,008
.79100
N
.82583
L
.855%0

.88011

3
85474

3
.89515

3
-3RUTS5

P*

= 75
Wb

6
JT6672

6
.81030
5
. 75600
5
.79352
5
.82581
5
85346
"
. 76960
y
79746
N

.82227

4
.8uL28

N
86376

C =

5

5
.812,0

5
85156
y
77781
N
.81367
N
.84k21

4
.87010

M
89154
3
L7813
b
- 799%
3
.82309

3
84375

3
.87852
90591

2
.927%

3
.94lo7

2
. 76563

2
.83104

2
.87891

2
.91356

93848

1

L

4
.85876
N
.88917
3
77911
3
.81201
3
.84038
3
86475
3
.88560
3
90340
3
91854

3
«93139

3
. 78400

3
.82501
3
.85942
3
.88716
3
-90968
3
-92787
b
.9k252
2
75837
;2
78410

2
.80728

2
.82810

2
.86352
2
.89189
-91450
2
93248

<4673

b)
.89600

b
92290
>
94306
2
76842
2
.80092
2
.82911
2
-85351
2
87455
2
.89267
2
90824

2
92160

2
.81000

2
.BUTuL
2
87779
2
.90227
.92196
2
93775
2
.95039
2
96049
2
.96855
2
97498

2
.98010

2
98742

.99205



Table II. Sampling Plans for the Quantiles of IFR Distributions

P* o .7y c = 2

1 a .2 .3 N .5 .6 % .8 .9

A
1.0 39 19 13 9 7 6 5 4 4

16217 .76311 .79752 76821 T34 .82080 .83692 .81920 .9L7T70
1 35 18 12 9 7 6 5 N 3

.75271 .T8L8) .80152 .82021 .82463 86563 .87893 .86302 . 78013
1.2 33 16 11 8 6 5 4 4 3

. 76816 . 76258 J79%6% « 19376 76854 79059 . 76200 8997 .822u0
1.3 30 15 10 8 6 5 4 L 3

L5731 .T6874 . 78143 .83525 .81222 83177 .80514 .92296 .85705
1.4 28 14 9 1 6 5 b4 B 3

.75880 .76843 .75495 .79090 .8LB6L .86568 .8Lk129 .94268 .88426
1.5 26 13 9 7 5 5 N 3 3

75400 . 76160 .T94%22 8271 75929 .89331 87131 LT5496 .90810
1.6 25 13 8 6 5 N N ] 3

.T678€ . 79806 75304 J15843 19522 77018 .89605 78851 92652
9 23 12 8 6 5 4 N 3 3

.75223 . 78297 . 78776 79258 82647 .80268 .91632 .81786 94133
1.8 22 11 8 6 5 4 L 3 3

. 75845 .76039 .8185 82256 85347 .83109 .93283 .84340 .95320
1.9 21 1 T 6 5 ) b 3 3

. 76146 .79116 . 76045 84871 .87666 .85581 .9u622 86556 9627
2.0 20 11 4 6 5 L 3 3 3

76135 .T5946 . 78951 N7 250 .89648 .87720 <15357 .88LTY .97030
2.2 18 10 T 5 4 b 3 3 3

. 75168 81247 .83878 .80226 79154 .91150 .802u4 91552 .98119
2.4 17 9 6 5 L3 4 3 3 3

. (6702 LT9LTE . 78470 N9 .83516 .93666 .84230 .93828 .98810
2.6 16 8 € 5 N " 3 3 b)

LT7573 L7627 .82683 .88007 .87045 95493 87454 +95500 .99248
2.8 15 8 6 b 4 3 3 3 3

.77839 8007 .86161 75631 .89870 . 78666 90045 96725 .99,25
3.0 1k 7 5 I b 3 3 3 3

L1756 .75328 . 77560 79416 .92114 .82003 .92117 .97619 .99700
3.5 12 i 5 b 3 3 3 3 3

. 76682 .83651 .8y372 .867M6 75758 .88342 .95629 .98931 - 99905
4.0 11 6 4 13 3 3 3 b 3

. 78785 .8o727 .T5487 91579 .82397 .92515 .97590 99521 .99970
L.5 10 6 1} L 3 3 3 3 3

.79381 .86400 .81784 .9kT32 87219 95221 .98675 .99786 -39991
5.0 b 3 3 3 3

9 5 3 5
. 78568 79843 .86610 78493 -90915 - 96959 +99273 <9990k «99997



TMable II. Sampling Plans for the Quantiles of IFR Distributions
P* = .75 c = 3

q 1 .2 o3 b o) .6 4 .8 .9
A
1.0 51 25 16 12 10 8 i 6
276296 . 76601 LTok1L J(TH66 .82813 .82633 830 .90112 L1854
E 1 L6 23 15 11 9 7 6 5 “
79594 .76993 . 16949 .BO743 .80743 STTNTS .8o4.2 L79%678 LOLE3L
1.2 42 21 1L 10 8 7 6 ; L
75096 .T6245 1753 .75118 . 16702 .82718 .85238 84443 17051
1.3 39 20 13 10 8 1) 6 5 IN
.75298 . 78026 .T7212 .80286 .81670 .868%0 .88968 .88133 .81410
1.4 37 18 12 9 8 6 5 ; L
.T6593 .7,283 .75962 76705 .8y722 . 78521 . 76700 .71104 .8.002
1.5 34 17 12 9 7 6 5 5 L
152717 L1569 .8039%0 .81039 J(Sk26 .82582 .80828 <93337 .8(938
1.6 32 16 11 8 i € > 5 -
J153% .To482 .77988 L5541 83197 85969 .8u312 .95035 .9032
1.7 5 16 11 8 7 € 5 4 4
.T7161 JT9LL3 .81729 .79LL8 8636 88764 .87225 LTEL8Y .922_%
1.8 29 15 10 8 6 5 5 4 4
.76278 . 78476 L8172 .8283% JT6769 Ji5321 8642 79686 .53810
1.9 28 14 10 8 6 5 5 b b4
JT1399 . 76908 81504 .85730 .80119 . 78683 .916%2 .82490 .99059
2.0 26 14 9 7 € 5 5 4 b
75563 .80183 76538 78335 .83057 81651 .93262 84935 . 96060
2.2 24 13 9 7 6 5 5 N 4
.76222 .80815 .82Lk3 .83521 .871827 86527 .55667 .88898 . 77500
2.4 22 12 8 6 5 5 4 I n
ST5TTT 80451 . 78550 L7563 .75870 .90208 LT9546 .91856 .98L1Y
2.6 21 1 8 6 5 5 N N N
LT7750 . 79040 .83307 .80620 .80708 .92943 8332 .GLOL6 .98399
2.8 19 10 7 € 5 5 L N 4
LT 2k L76399 . 76882 84722 8630 .94548 .86992 .95657 .99368
3.0 18 10 7 6 5 N N 4 4
76075 .80773 .81153 88045 87927 L6754 .8%30 .56838 99601
3.5 16 9 6 5 5 L k N L
LTT63% .82161 . 76805 .80251 .93479 .8UT766 .gk219 98577 .99874
4.0 14 8 [3 5 N L N N i
.76511 .81111 .8us551 L8714y (7248 .90147 .96799 .99%2 99960
4.5 13 T 6 5 4 4 N N N
. 78653 LT7234 .900C3 91757 .83460 .93679 .98237 .99714 99987
5.0 12 4 4 N N

7 5 5 4
L7434 .83528 .80104 .948L0 .BBO79 .95967 .99032 .99872 .9999%



Table II. Sampling Plans for the Quantiles of IFR Distributions

P = .75 = L
q 1 .2 o b .5 .6 o1 .8 .9
A
1.0 62 3 20 15 12 10 8 7 6
L15526 .12y . 16249 .78272 .80615 .83376 .80.90 8519 L8857k
1.1 57 28 19 14 1 9 8 7 6
.76142 . 76053 . 78955 J79191 S(95T1 .80202 .86291 .89909 92369
1.2 52 26 17 13 10 9 7 6 6
75507 76533 16037 . 78990 . 76885 .8.,563 .78530 .78827 LS4 L
1.3 48 24 16 12 10 8 1 6 5
75243 .75962 76752 77638 .82333 79883 .83605 83967 .T7230
1.4 45 23 15 12 9 8 7 6 5
JT5737 L17958 . 76625 .82651 77585 84509 87624 87564 .81618
X5 42 21 14 11 9 7 K 6 5
L5472 75589 L7564 L7991k .82223 75019 .90750 .90588 .8,158
1.6 4o 20 14 10 9 7 6 6 5
. T6455 .76323 .80257 715599 86041 .79512 . 78659 .92923 .88056
1.7 38 19 13 10 8 7 6 6 5
. 76928 76522 .78221 .79910 .79153 .83322 .82428 94709 90414
1.8 36 18 12 10 8 7 6 5 5
.76919 .T6195 .75151 .83589 .82852 .86515 .85611 .75288 .92323
1.9 34 17 12 9 8 7 6 5 5
.76411 75325 .79073 7597 .85588 .89163 .88274 78614 93862
2.0 32 17 12 9 7 6 6 5 ¢
.753% .T9064 82491 .810% 75641 .75278 90485 81537 .95699
2.2 %0 15 11 8 ( 6 6 5 5
77329 J15356 .81500 .75813 .82034 81519 .93801 .86321 . 96885
2.4 27 14 10 8 7 6 5 5 5
.79320 L7516 . 78924 .81758 .86960 .86366 .75123 .89926 .98025
2.6 25 14 10 8 7 6 5 5 5
75021 81361 .84103 .B6LLL .90664 .90049 (9977 .92614 .98750
2.8 24 13 9 7 6 6 5 5 5
.T7208 .80303 .79582 .TT843 79145 .92802 .83965 .9u602 .99210
3.0 22 12 9 (4 6 6 5 5 5
.T5179 .78212 .8398/ .82338 .83348 .94832 .87210 .96064 .99501
3.5 20 11 8 1 6 5 5 5 5
L7867 .81192 .82886 .9033 .90781 .81335 .92821 .98224 .998U2
4.0 18 10 7 6 6 5 5 5 5
.79650 81726 17668 82329 95051 .87839 96015 .99203 +99950
4.5 16 9 7 6 5 5 5 5 5
.78%5 . 79950 .85045 88457 79772 .92163 .97801 99643 .99984
5.0 8 7 6 5 5

15 5 5 5
.8ok12 75283 .90224 .92653 .85322 94984 .987%1 .99840 .9999%



Tadle II. Sampling Plans for the Quantiles of IFR Distributions
P = .75 c = 5

q 1 .2 .3 b o) .6 <T .8 .9
by

1.0 () 36 24 18 14 n 10 8 7
. 75008 75363 L7719 .79124 . 78802 .75350 84973 .79692 .8.031

1.1 67 33 22 16 13 1 9 8 7
15526 <T5k40 76817 L7540k 18756 82478 .80320 .85833 .89866

1.2 62 n 21 15 12 10 9 8 T
76034 76962 JT5426 .75988 .T7233 . 78751 .85978 90309 .93240

1.3 57 29 19 14 12 10 8 1 {
«75385 .T7495 .T6557 L7587 .83075 .84303 17666 78967 <9u543

1.4 53 27 18 14 1 9 8 7 6
.75196 .T7089 .T7359 .81118 .79788 . 77983 .82826 ,83762 . 78368

1.5 50 25 17 13 11 9 8 7 6
75822 75703 .T7593 .79131 .8us52k . 82866 86953 .87583 .82u65

1.6 87 2k 16 12 10 9 8 7 6
L75749 .T7198 76659 .75839 . 79390 .86821 .90192 .90582 .858uL

1.7 45 23 15 12 10 8 7 7 6
76926 .78170 .75099 .80430 .83606 .77308 176 .92906 .88610

1.8 [ 22 15 1 9 8 7 i 6
. 75600 . 78664 79598 75631 . 715843 .81388 .81328 U687 90860

1.9 0 2 1k 1 9 8 1 7 6
.15756 . 78703 .TT049 . 79800 .79919 .8uBU5 .BU654 .96041 .92680

y 20 1k 11 8 (4 6

&0 .7?&6 . 78288 .80935 .83386 .8)227 87740 8782 (8276 .9’3&8

2.2 35 18 13 10 8 T 7 6 €
. 75984 <T5994 .80886 .80354 .7.688 . 76310 91721 .83818 96274

2.4 32 17 12 10 8 7 7 4 6
.75123 LTTTR .T9h32 86071 .81964 .82266 U615 .88037 9763

2.6 30 16 1 9 8 T 6 6 6
. 75890 77963 .T6312 .80522 .8c838 .86898 . 76481 .91203 .98502

2.8 28 15 11 9 8 7 6 6 6
75722 .T7512 .81844 .85380 .90528 .90425 .81080 «93557 .99053

3.0 27 b 10 8 7 7 6 6 6
.78016 . .76069 . T6665 .76070 .78539 93066 .848s55 95295 99402

‘38" 23 13 9 8 7 6 6 6 6
B . .75911 .80545 75887 86394 .878% . 78043 91449 97872 .99810

k.0 2 12 9 7 7 6 6 6 6
.78239 .8243%0 .85228 .TT29% «93353 .85590 .95237 -99044 .99940

4.5 19 11 8 7 6 6 (3 6 6
.78%8 .82221 .T9497 84934 76246 .90670 97367 «995T1 .99981

5.0 17 8 6 6 6 6

10 7 6
.76157 .798% .86251 .90233 .82655 .94011 .98551 .99808 99994
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5
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5
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11
.51410

10
91410
9
.91018
8
-90179
8
91785
7
90396
7
91785
7
-92973
6
91018

6
<921 L4

6
.93128

5
91410
5
-93128
90179
i
91785
.93128
3
9039
3
-93218
3
95083

.96u82
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7
91765

6
.90502

6
.92332
5
«90157
5
91765
5
.93110
5
9235

N
.911,6

L
-92332

N
+93351

i
94235

.30502
92332

3
-93809

3
-95965

2
-91765
-9k235
<9595

97175

= .9

N

>
92224

5
93977
4
.91386
4
92979
.gk277
N
95334
3
.91388
.92611
3
.93661
5
.9U562

<9533k

c = 0

°J

L
93750

i
.95263
3
.91753
3
.93301
3
94559
3
95581
3
.96410

2
.90527

2
91753

1
-9bkko
-95630

1
96565

99757

.8

.9

1
+92057
1
+93690
1
-9kg88

1
+96019
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1.6

1.7

1.8
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2.0
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2.4
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4.0

k.5

38
90470

35
.90823
32
-90705
29
-90099
27
-90139

26
<91047

24
.90541

23
91043

22
91375

20
-90087

19
.90042
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16
-90197

15
90594
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17
5un

16
.51851

<9362

9
.91918
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]

12
91497

1u
+91606
91222
9
-90281
-9R369
8
-90782
8
SR554
90194
7
91840
7
93222

94380

P - .2
Y

9
<9946
8
«92151
7
.90523
7
9272k

6
90050

6
92029

6
93631

6
.9k924

5
+91394

b
.94021

5
.9,870
.92115
.94038

-95506

cs]
7
«93750
6
91896
94026
2
.90817
.92816
5
94397
5
95642
5
+91029
N
.92567
N
93852

.9k922

91296
5
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2
95489
<91335
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96853
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3
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3
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3
95149
3
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3
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3
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-S9u6
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3
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3
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91450

2
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2
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3
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>
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2
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2
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.95842

2
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3
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3
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95039
2
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2
96855
2
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2
.98010
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L0177

23

. 90470

2l

.90156

.91160
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.91815

17

.90116

16

+ 30100

16

«92517

15

91762

14

.91074

13
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.0

8
-90553

8
.93298
7
<0794
7
95121
T
.9k8%2
6
.93939
5
. 90665
5
.94140

5
96369

P* =
WA

12
.91656

11
.91€10

10
<0931

10
.93415
9
.20kl
7
. 34020
L9106
93691
iz
<0457
W
.92278

<93T45

6
.90785
93459
.95395
.90751
5
.92905
.96413
.91579
L
k732

i
96737

c

9
.91016

9
.93891
.92461
.oU629

7
92272

7
94199

6
L9032k

6
.52318

6
.93925
.95213

.96240

2

7
<90374

T
<93379

6
+90017

6
92642
6
L9461
6
- 96081
5
-91566
-93360
9
L9479

)
95927

.96824

91150
93666
95493
96807
4
9TTNT
199069
3
<92515
.95221

3
.96959

6
<92953

6
95334
5
.91089
.53485
5
.95272
5
.96585
o
97545
91632
L
.93283
94622

4
95704

b]
90045
«92117
-95629
-97590
98675

-99257

.9k208
.96239
97578
9229
4
.94268
N
.95753
in
96864
97691
N
.98304

4
98757

3
91552
3
93828
3
95500
>
96725
3
97619
3
98931

3
.99521



Table II. Sampling Plans for the Quantiles of IFR Distributions
P = . c = 3

TR

1.0

1.1

1.2

1.4

1.5

1.7

1.8

1.9

,\.
)

o .2 .3 A 0 o .8 .9
65 32 21 15 12 9 8 6 5
+90045 .90691 .91439 .909.0 .02700 9006 .54203 .90112 91804
60 29 19 14 11 9 T 6 5
.9058 .90345 .90909 «91593 .02438 93472 .91376 .93419 LU 3N
55 27 18 13 10 8 7 8 o
.90487 .90793 .91543 .91661 L9112 91238 .94181 .9567h .90498
51 25 17 12 10 8 7 6 5
.90578 .90712 .92532 «9116€ .Gko5k .93897 .90120 L9718 <9773
47 23 15 11 9 1 (&) Y Y
.90161 90090 .90038 .9001 .92231 .90152 .9183%0 .91104 98538
N 22 15 11 9 7 6 5 L
.90189 .909% .92531 . 92600 943718 92666 .9399 .93337 99002
42 21 14 10 8 7 6 5 4
.90843 J9L4TT .92153 .90742 «91555 LGU5T73 L9961 .95035 .9032
39 20 13 10 8 { 6 E 4
90179 .51756 91255 92918 .93576 . 96020 .96819 LHO316 .922uk
37 19 13 9 8 6 6 5 4
.90271 .91795 .93246 0206 L95144 91049 .97702 97271 .93810
35 18 12 9 T 6 5 5 y
.90103 L91597 <1917 92237 .91169 92903 91632 .97993 3,058
34 17 12 7 6 5 5 4
9094k .91146 .93620 .9)8"'9 92544 94396 93262 98624 . 96060
n 16 11 8 7 £ 5 3 4
.90872 .92166 .93373 . 52029 95552 R .95667 .99207 71,00
28 15 10 8 € G 5 4 4
.90039 . 92664 .52438 JGUEHK A3k %0208 77238 91856 98u17
26 14 9 7 £ 5 5 4 4
. 50089 .92720 L0547 91k80 93537 7RGk .98292 . GLOLE 98999
25 13 g 7 6 5 A 4 4
L9136k L5233 .92185 L5385 95181 ko8 . 58859 .95657 99368
23 12 8 7 € 5 5 n 4
.903567 .91kE9 .90179 9,06k 71086 ook 99310 .56838 « 9501
20 611§ 8 £ 7 5 i 4 4
L90ETE .93225 .95158 93709 93479 98490 .9k215 98517 L9987k
18 10 7 6 5 n N 4 n
.91373 93776 0522 K785 .H560 F147 H199 .99%62 .99960
16 S € 5 5 n 4 4 4
.50872 93356 50003 NA7IT L5821k 33679 .98237 L9971k .99987
15 8 € 5 5 L i 4 4
.52095 91772 .9%35 .Gk840 .5%083 95HKT .59032 .59872 L9995
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2.8

3.0

3.5
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4.5

5.0

(G

90061
T2
90643

.90524

61

5T

90630

53

-90335

90505

47

90324

45

-90835

.90012

90005

37

-90580

.90448

.91108

91307

28

.91071

24

~90LL49

-92007

19

18

91871
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38
.90143

35
.90500
3
90107

- 90584
28
-90563
- 90040
25
2k
.91652

23
<52057

21
.9e215

19
<9151k

18
.92508

16
.90178

15
15
-92895
13
92195
12
93419

u
93621
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25
-90953

23
+91099
90481

<1554

19
.92192

18
32470

17
92420

16
+92036
15
.91270
14
.90032

1k
.92184

13
<3374

12
-91885

11
90595
1
<93uk9
10
.91310

9
.91636

9
.95838

8
.9k291

.90224

» = .9

18
-90583

17
&8
16
-Sk54
15
14
13
91438
13
-93809

12
.92L37

1
N -1% ]

1
94185

10
9362

9
-93847
-90055
92785
-90331
94915

7
9740k

6
92653

c o b

7
U543

R RRERR
R

ago« §o

g
&
-

8
43T

8
9670k

90834

99574

7
STe2

52369
k964
6
.%7“

97864

99115
5
9014
5
52323

5
.93862
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Table II. Sampling Plans for the Quantiles of IFR Distridbutions

P* = .90 c = 5

q A 2 .3 A .5 .6 .1 .8 .9
A
1.0 9 45 29 a 17 13 11 9 8
.90242 .90980 90682 90426 .92827 .90233 .92178 91436 .96191
11 83 51 H4J 20 15 13 10 9 8
90266 .90795 Sus .92158 .90243 .9419 .90182 94853 97930
1.2 76 38 25 18 ; 1k 12 10 8 7
90066 .91050 91453 90476 «90217 .93386 93737 +90309 .93240
1.3 e ! 35 23 17 14 n 9 8 7
.90528 .90639 .90792 .91003 93585 91732 .90192 .93478 .95543
1.4 66 33 22 16 13 1n 9 8 7
.90L442 .91113 .91836 91005 .92736 .94k80 .93248 .95670 .97088
1.5 62 51 21 15 12 10 9 8 7
90624 .91142 92479 .90480 .91110 .91834 .95415 97158 .98111
1.6 58 29 19 15 12 10 8 7 7
.90375 .90729 .90124 .93223 193695 .9kL28 .90192 .90582 .98782
1.7 55 28 19 14 1 10 8 7 7
.90611 91717 .92802 .92152 .91263 .95967 .92694 .92906 .99218
1.8 52 26 18 13 11 9 8 | 6
.90523 .90553 .92516 .90399 93542 .92u34 94602 94867 .90860
1.9 49 25 17 13 11 9 8 T 6
.90103 91023 .91902 .92743 L9527 943l 96039 .96041 .92680
2.0 u7 24 16 12 10 2 8 7 6
.90LSL 91259 .90888 .90298 .92187 .95798 .97111 97062 .9k148
2.2 43 22 15 12 10 8 7 T 6
.90490 .91078 .91566 .54150 .95410 .92114 91721 .98398 .96274
2.4 40 21 14 1 9 8 7 7 6
.50949 .9251% 91539 .92899 L9276k 55024 L4615 .99136 97635
2.6 37 19 13 10 9 8 7 6 6
.90772 .30910 .20799 .90316 95358 .96909 .96536 .91203 .98502
2.8 35 18 13 10 8 7 7 6 6
.91416 .91359 .93803 .93382 .20528 .90k25 97792 .93557 99053
3.0 32 17 12 10 8 7 7 6 6
90071 91367 .92337 L9505k .33265 .93066 .98c01 .95295 99402
3.5 28 15 1 9 8 7 6 6 6
.90418 .91358 .93562 .95137 97246 96996 .914k9 .97872 .99810
4.0 25 14 10 8 7 T € 6 6
.907k4 .9323%6 .93290 .92631 .93353 .98737 .95237 .990u4k .99940
4.5 23 13 9 8 7 6 6 6 6
L9179 .93992 91319 .96152 .96U6L L0670 97361 .995T1 .99981
(4] 21 12 6 6 6

9 7 7 6
.91830 93905 -95065 .90233 .98153 .9ko11 .98551 99808 <99994



Table II. Sampling Plans for the Quantiles of IFR Distributions

P = .9 c = 0
q o .2 .3 A o .6 o .8 .9
1.0 29 14 9 6 5 4 3
195290 1995602 295965 <9553k 196879 ) 57300 196000 199000

1.1 26 13 8 6 " 5
95087 .95887 95666 . 96566 .95263 .95138 .98119 .97101 .99369

12 5 4 5
.9,190 -95977 95002 <9533k /6401 .96307 98689 .97899 99602

1.3 22 11 T 5 4 3 2 2 2
.9.,087 .95887 .96106 .96386 .97280 L9715k .9,63%0 .98 99749
1.4 21 10 6 5 4 3 2 2 1
.9,484 95602 9,002 .97201 97938 97869 96,6, 98856 .9601¢
19 19 9 6 4 3 3 2 2 1
.9503Y .95083 .95%69 .95 334 <9081 .08 .97300 99200 .96838
1.6 18 3 2

9 4 3 ) 2 1
<9190 <9917 L9674 -96197 96410 98770 .97878 .99420 97488

¥sT 17 8 ) 4 3 2 2 2 1
.95240 .95191 Z95177 96900 .97084 <9956k .98332 .99.80 98005
1.8 16 8 D) 4 3 2 2 2 1
.95190 L9997 L95%6Y L9773 97632 96307 .98689 <9969, 8.1,
1.9 1 8 B 4 1

5 3 2 2 1
.95035 96635 96624 .979%0 .58076 .96925 .98969 .9.302 .98742

2.0 15 7 5 3 > 2 2 1 1
.95761 95602 L9175 .95334 98437 .9Tkk0 .99190 96000 99000
2.2 13 7 " 3 2 2 2 3 1
.95087 .96782 95666 96566 .9,263 .98226 99,00 .97101 09369
2.4 12 6 4 3 2 2 2 1 1
.95190 .95977 .967k2 L9TUT3 .96410 .98770 .95691 97899 .99602
2.6 1 6 4 3 2 2 1 1 1
.95087 .96922 .97551 .98140 .97280 .99147 .95630 .98UTT .99TU9
2.8 1n 5 3 3 2 2 1 1 1
L9610k 995602 95002 98631 97938 .995409 .96565 .988%6 .998k2
3.0 10 5 3 2 2 F 1 1 1
.95761 .96482 L9595 L9334 .98438 +99591 .97300 99200 +99900
3.5 9 4 3 2 2 1 1 1 1
.96381 95602 97637 .97201 9921y .95952 .98521 99642 99768
4.0 8 4 3 2 2 1 1 1 1
96566 .97185 .98616 .98320 99609 .9Tkho .95190 .99840 99990
L.y 7 3 2 2 1 1 1 1 1
.96381 .95083 +95965 .98992 .95581 .98381 99556 .99928 < 99997
5.0 6 3 2 2 3 1 1 1 3

.95761 .96482 L9TLTS 99395 96875 98976 99757 .99968 .99999
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14
95252

13
.95584

12
.95643
11
295436
11
96656
10
.96166
9
.95340
9
.96373

8
95177

8
.96130

96901
7
.96155
7
.51383
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6
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57966
9
97387
N
.95460
4
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Pt =

7
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7
L96TTh
7
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6
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6
.97460

5
95870

5
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n
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16
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.95245

1
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.9TNY9
7
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5
96369

P* e

N

14
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13
. 96292

12
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1
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9
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97074
7
<9593k

7
57383

<9
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11
96729
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9
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9
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8
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8
96861
7
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7
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7
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6
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7
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6
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Table II. Sampling Plans for the Quantiles of IFR Distributions
P* = .99 c = 1

q o | .2 5, A 5 .6 il .8 .9
by
1.0 64 3 20 14 11 8 7 ; 4
99044 299133 99236 .99190 L9%941Y .99148 .99621 99728 .99%70
12 58 28 18 13 10 8 6 5 4
.99021 .99090 W991(3 .99274 299393 .99530 .99378 2992 .99811
1.2 54 26 17 12 9 1 6 5 -
.99103 299149 .99302 .99288 .99289 .99318 .99649 .99805 +9990k
1.3 49 24 15 11 8 7 5 4 3
+99003 .99140 .99061 .9923%6 +99060 .99592 +99205 .99:18 99272
1.k 45 22 14 10 8 6 Y 4 2
.99061 99051 .99074 .99103 .99400 .992L4 99497 «99.13 L9937
1.5 43 21 13 10 7 € 5 y 3
.99055 .99172 .99027 .99411 +9904T .99509 .9968% W99(33 .99706
1.6 L0 20 13 9 7 6 5 4 3
.99016 .99241 .993k0 .99209 .99353 .99%682 .99801 .99877 .99814
) I 38 19 12 9 i 5 4 4 2
.9906k4 .99276 .99239 .99458 .99562 .99182 .99222 .9989%6 .99882
1.8 36 18 11 8 6 5 N b/ 3
.990(7 .99283 .99056 .99165 .99109 .99k23 .99451 .99120 .9992¢
1.9 34 17 11 8 6 5 i 3 3
.99055 .99261 .99325 .99k01 .99356 .99594 L9913 «99%Y <999.73
2.0 33 16 10 8 6 5 4 5 3
.99165 99208 +99090 .995T1 .9953%6 .99714 .99728 £99573 .999(0
2.2 30 15 10 7 5 4 4 5 /
99157 <9933k «99495 .99405 .99074 .99149 .99866 99752 .99988
2.4 27 13 9 6 5 4 3 3 2
+99050 +99033 .99405 +99013 <9453 .99500 «99107 .99869 + 99205
2.6 25 12 8 6 5 4 3 3 2
.99058 .99012 .9920( .99389 .99679 .99707 .99LLY .99971 .99498
2.8 24 12 8 6 5 4 3 3 2
L9923 .99%7 .99501 99624 .99812 .99829 .99654 996k .99687
3.0 22 11 7 5 4 4 3 3 2
.99123 .99272 +99195 .99100 99292 +999C0 .99785 .99980 .99800
3.5 19 10 6 5 L 3 3 2 2
.99142 .99479 .99111 .99661 99742 .99522 .99975 .99286 9997
4.0 17 8 I3 N L 3 2 2 2
.99233 .99007 99617 9914 +99907 .95807 .99980 99680 99980
4.5 15 8 5 & 3 3 2 2 2
.99176 .99519 .99%17 .99626 <99U31 .99922 .99115 .99857 «9999L
5.0 14 5 N 2 2 2

7 3 3
<99329 99377 +99655 .99823 -99713 +99969 +99515 99936 .99998



1.0

1.1

1.2

1.3

1.k

1.5

1.6

1.7

1.8

1.9

2.8

3.0

3.5

4.0

4.5

«99017

T4

+99041

+99049

63

+99064

59

.99110

55
+99094

51

+99015

+99007

<99093

99145

-99337

Table II.

39
+99052

36
«99131

33
<99115

+99203

+99013

27
99201

25
-99110

24

22
+99007

+99040

99038

19
<9973

17

16
-99183

15
14
99175

12

10
<9933k

99255

25
+99104

23
«99151

-99259

18
+99041

17

16

15
+99030

15
<99345

14
99242

= ,99

oA

18

9977

17

+99353

15

14
99128

13

13

-99436

12
+99330

1

99138

.99k22

10

99157

3
1
99353

13
99416

11
<9933

8
<99384

Sampling Plans for the Quantiles of IFR Distridutions

.6
n

10
<9935

99TT

9
+99535

S

i

8
‘\ﬁ

R EE R

«99533

i

R RRRREEEE

SRR R}



1.0

1.1

1.2

1.3

1.4

1.6

1.7

1.9

2.0

2.2

2.4

2.8

3.0

.1

75
.9901%

70
-99039
.99100

62
.99103

58
.99049
55
+99067

52
.99041

50
99115
45
99127
99145

.93082

.991k2

99050

+99166

23

" .99075

99121

Table II.

2

47
+99070

+99100

30
«99075

29
-99233

27
.99116

«99203

19
99033

18
.99132

17
99167

15
.99248

13
.99052

Sampling Plans for the Quantiles

16
+99140

15
.99275

14
.99320

13
-99289

12
<99173
+99519

10
-99188

22
9924k

«99133

19
99365

17
«99115

16
.99156

15
«99131

14

14
+99392

13
992l

13
+99505

+99305

17
.9936k

15
+99098

14
99152

13
99116

13
99505

12
+99394

11
«99178

11
.99488
10
.99184

10
9964

5
99083

of IFR Distributions

13
99221

12
99229

11
«99123

13
«99521

10
<99340

10
.99623

9
99542
+99595

.99128

.99k21

o7

3
99571

14
.99816
99398

6
99697

6
+99849

+99259
£99531
<9970k

6
.99814

99883
+99207
$99511

>
99175

5
«99937

5
99987
.99%2
<99714

.99872

e —————




n
(]

2.2

2.8

3.0

4.0

L5

.1
113
«99059

103
L9900,

Gk
.G9016

87
99022

81
< 99025

16
9906

(P8
. ;»)01 4

99127

58
.99120

53
.99131

+95008

54
.99102

k2
«99113

39
. 990k

34
.99106

27
99124

25
99265

able I1.

.
n

75

<9912,

20
+99100

46
.99104

820
«991€2

40
J99L 4

3

£ 99055

35
+ 99092

33
<99079

51
.99002

0
J991k2

29

26
99077

2k
.9%0

23
9291

21
.99110

18
.99koL

16
-99384

amelin: Tlans for the

.99088

b,

« 79034

0
99207

28
«9%21

22
«99259

21
.99289

20
.9928>

19

17

16
99127

15
«99151

14
+99087

1k
99489

12
.99292

11
.99405

10
99348

99072

P

235
<9077

22
59324
.99152

19
.99256

18
99298
17
.99289

16
99224

15
-93091

15
99k21

14
99241

13
99267

12
«99179

unantiles of IR Distributions

19
«99029

18
99269

1/
<9978

16
-9942
1;
.99k20
14
9934~
13
.99183

15
.9%511

12
<9955k

1
992L4

10
99016

10
+99520

i B
9905

15
9912

12
99124

15
«992 00

12
99428

11
99189

11
<9920

10
99168

10
.99u82

10

12
9501

12
«99.75

11
wohl6

L

10
+9:199

10
.99.772
.991.9

9
.99.00

9
99112

99179

99469

8
99659
+99002

7
99492

<9974k

2998 %

+ 99941

«999(6



1.2

1.3

1.4

1.7

1.8

1.9

2.2

2.4

.1

127
. 99004

116

107

81
+99073

%6
<9900

72
.99039

3
.99118

.99172
45
<9917,
39
.99183

34
-99070

p) &
-99197

28
9914k

Table II.

.2

62
+99095

52
+99078

.99041

L2
+99049
.99146
.99186

36
97T

34
.99117

33
.99252

30
.99187

28

.992k1

zh4
.99124

23

«99215

18
<9920

16

15
+99257

Sampling Plans for the Quantiles of IFR Distributions

27
.99221

3k
.99187

31
.99024

29

28
.9925k

26
.99123

25
.99241

24
.99312

23
<99345

22
.993k6

20
<992k7

19
99407

17
+99043

16
99028

16
-99480

1k
+99399

13
99568

+99599

1
-99519

= .99

WA
29
«99204

27

+99309

25
99312

z

.9951k
22
99361
.99073

19
«99105

18
.99072

18
<994L3

17
«99559

16
.99210

15
-99303

14
99293

13
£99173

13
«99,73

12
.9938y

11
+99.,30

10
-99NTT

c =

22
«991.5

20
«99032

19
.99221

18
£99520

17
.995.8

16
<99324

15
.99217

15
. 99004

14
-9939%

13
.99111

13

«99435

12
$99357

11
.99112

11
.99,67

10
.99182

10
+99555

9
99466

9
.99851

18
.Go425

16
«99111

15
L9916

14
+9%091

14
«99533

13
99289

12
+ 99095

12
99470
1
+99046

11
.99401

11
99627

10
.99410

10
99729
9
299374
9
L9919
9
.998%¢
.99681
99915
[l
.994(8

1
99787

14
99171

1%
991537

1z
$99017

12
99492

11
+93205

13
99572

10
.99120

10
.99485

10
199699

9
.99121

9
.99420

9
L9976k

8
.99221

.8

12
.99%610

11
L9948

10
59148

10

<9919

g
« 99007

9
L99kL2

9
99690

9
99829

8
<99271

8
$99°14

8
9992

8
.99878

!
<9916



.01

.02

.03

.04

.07

.08

.09

.10

.15

25

<35

.o

A5

«50

.60

.70

+90

136
75005

658
+75007

439
«T5033

329
« 75007

264
.75112

.75111

188
.T5007

165
75111

147
«75190

132
.75111

75111

75111

53
75242

38
<7537

33
.75111

27
75886

.75111

19
<1537

Table III.

622
.T5042

)oY
7504

208
.75152

155
. 75152
125
75208
104
.T5153
89
75097
78
75153
70
.T5483
63
L T5483

42
- T5483

25
75208

21
T5483

< T5483

Sampling Plans for the Quantiles of DFR Distributions

389
75029

195
.75119

130
75119
- 75295

78
75118

65
75118
75295
75295
+ 75645

39
75118

75118

20
+75990

16
+75990

P = 75

A

272
75079

136
75079

)1
75206

68
< 75079

55

<T5458
u6

75583

9
« 75206

34
75079

A
JT5954

28
76077

19

c = 0

]
200

+75000

100
75000

67
T3
+ 75000
75000

4
75684

29
75612

25
75000

23
76184

21
+T66T4

1k
TE6Th

.6

152
.75161

%
+ 75161
51
-75388
38
75161
31
+75835
26
- 76055
2
<6134

19

:

- b 3 b

44
-

S N O

i £

116

T
58
75257
»
75553
29
+ 75256
24
- 76420
20
76420
17
<T6134
15
13

<15553

87

Ny
15739
29
«T5345
22
75739
18
76508
15
76508

13

. 76883

1
5739
10
- 76508

9
76508

6
« 76508

9

61
-T5453

31

. 76012
21

< 76558

16
. T7091



.01
Kv-]
<03
.04

.05

.07
.08
<09
.10

.15

.20

25

<35
.ko
.45

50

.70
.80

+90

T B R R PR RPN TR SRy iy araturw

.1

2557
-T5015

1279
.75026

853
«75037

640
N ERITS

712
75036
427
75065
75055

75007

285
«75093

257
«T5179

in
« 75036

129
LT5274
103
.75130
.75178

T
.75320

65
.T5461

58
75602

52
75365

33

29
~T5165

Table III.

.2

1208
« 15035

604
«T5013

403
«75033

205
<T5134

k2
«75033

202
75094

173
75032

-
4

«75215

135
<T5154

122
<7533

.T5032

61
<7513

49
75221

158
«75329

35
75023

31
<7552k

25
75716

21
" 75906

18

76276

1

Sampling Plans for the Quantiles of DFR Distributions

756
15037

578
+T5005

253
75167

190
« 75199

152
75166

127
- 75263

109
«75295

95
15068

85
«75359

76
+75003

51
.T5168

39
75956
31
.T5476

26
- 75630

25
«T7019

20
« 76555

18
. T7004

16
.T6228

14
.T8303

528
75037

265
ST9L75

177
«T5221

135
75267

106
+750325

89
75358

6
«15127

67
<5449

60
75767

54
75721

3%
- T5488

27
«75251

22
75926

19
JTT449

16
- 76350

14
.T6112

13

12
JTHNR

10

89
« 75004

195
. 15067

130
75004

98
. 15192

9
<T5504

66
75565

56
75001

50
<1593

Ly
«T5375

ko
. 75807

27
.76103

20
.75163
17
.T7840

14
- 76952

12
. 76633
11
78616
10
.T94OU
9
»T9105

81600

.6

205
+ (5106

148
.75189

99
J15271

“h
. 75021

60
75598

50
«T5519

L3
« 75595

38
75999

34
. 76238

- A
15176

21
L17163

16
<7755

13
LT1877
11
.76218
9
.T5440
8
. 75801
.81228
7
. T9486
.80067
5
TT155
5 s
.83598

77381

22
<5187

113
15295

7%
. 75018

517
. 75508

46
. 75828

28
15287

23
15823

29
75926

26
.T6239

23
«T527,

16
76832

12
. 76273

10

LTT758
8

- 75089
7

75558
i

.81689
6

. T9409
6

83923

5
82999

4
78389

43
S50

34
L1508

29
. 16050

2)
16186

22
J6321

20
(1271

18
S(T134

12
+ 16398

9
15620

8
.80149

7
.81800
6
.81128
5
.T(927
5
.82105

i
(6223

N
.8u228

3
.75292

>
81359

3
86036

Lo
J1oo40

(o428

24
o(,21%

21
J(Tho7

18
(0%

17
N

1
L7078

13
.'78118

9
. 79849

I
< 19019
6
.82071
5
.81101
L
.716293
4
82297
N
.86887
>
16325
L)
.8u2u1
3
.8904g
3
.93201

2
« 76406



Table III. Sampling Plans for the Quantiles of DFR Distributions
P = .75 c = 2

q ol 2 3 4 5 .6 o7 .8 9

.01 3723 1758 1no01 769 567 429 37 24 1.2
.75015 « 75005 . 75046 . T5043 . 75043 75020 .T5069 75100 < 15257

.02 1862 880 551 385 284 215 164 123 87
.75107 75037 . 75047 LT5042 . TS5042 .75019 . 75068 .15098 <1599

.03 1242 587 368 257 190 144 110 83 58
-75035 -15037 < 75101 75081 75148 75158 75249 75580 75246

.04 u 276 193 143 108 83 62 i

932
. 75050 .75105 .T50L6 L7504 .75251 .75017 .T5427 «75090 75583

.05 46 353 221 155 115 87 67 50 3%
75065 . 75105 . T5045 JT5195 . T5459 . 75293 J75784 15328 1658

.06 622 294 185 129 96 (4] 56 L2 30
. 75081 75037 75261 .75039  .75458 75566 75780 75563 76238
07 533 252 159 m (] 63 u8 %6 26
.75050 75003 75369 L5196 L7512 . 75836 15596 .75312 JT6557
.08 467 221 139 97 T 55 42 32 23
.75113 75105 75260 J75037  .T5245 75560 .T5410 76023 . 16869
.09 45 197 124 87 64 49 38 29 20
. 75081 75240 .T5422 75499 .75138 75556 76296 16946 .75149
.10 374 177 m 8 8 bl b 26 19
. T5145 75104 . T5043 .75190  .75450 15277 LT5757 16472 . 18115
.15 250 119 75 53 39 30 23 18 13
15225 75440 L1557 JTSU6  .T5M35 75935 .T5T12 17542 17966
.20 1688 89 56 4 30 23 18 1k 10
. T5304 75100 75033 75935  .764%9 76570 TT394 +TB545 STTT57
.25 150 T2 us 32 2k 19 15 1n 8
75063 75602 . 75026 L7550  .T75904 .TT822 .T8965 ROUE 75814
.30 126 60 38 27 20 16 12 10 7
. T5460 <5431 75555 .75903  .75353 TTT70 ~T567 .80%67 T4
.35 108 52 33 23 18 1k n 9 6
. 75381 75926 . 76075 75115 T8 .T8338 .T8778 82148 75019
.o 95 us 29 2 16 12 10 6
.T5617 . 75085 76063 LTT335 78256 . 16327 .80229 81971 8230
ks 8k I} 26 19 1k n 9 7 5
75219 .T6407 .76311 .T8020  .76753 <TT554 .80105 79778 L1570
.50 76 37 24 17 13 10 8 7 5
.T5456 .T6402 T7570 .T7280 .T8160 . TTh63 18375 85067 .81480
.60 64 n 20 1k 1 9 7 6 5
.T5924 . 76388 .T7035 15728 7602 .80885 .796%9 84636 .89523
.70 55 27 17 13 10 8 6 5 4
75921 .T7016 75960 .79890  .80629 L1782 -T1599 80357 81993
.80 W8 23 15 1n 9 7 6 5 &
75603 75024 .75193 .T0M2  .813% 80424 .83515 86725 87924
.90 43 21 14 10 8 6 5 B b
15912 76334 .78391 TT661  .8032% 76361 .T8259 ~T6345 .92011




Table IiI. Sampling Plans for the Quantiles of DFR Distributions
P o= 75 c = 3

q .1 .2 .3 A .5 .6 o .8 .9
by
.01 4852 2292 1435 1002 739 560 426 319 224
.75012 75025 <T5047 L75020 . 75034 15108 . 75019 . 715000 .1,183
.02 2427 1147 718 502 371 281 214 161 113
75022 .75037 L7504 J75053  WT5173 75168 L75098 4 .T753%26 (5331
.03 1618 765 480 335 248 188 143 108 76
75002 75022 LT5143 .75018  .75218 . 75228 .’(5015 .T5429 TSN
.0k 1214 574 360 252 186 14 108 81 57
75008 75007 .75070 .75120 .75078 . 7502 .15253 75101 15003
.05 972 460 289 202 149 114 87 66 4G
75043 .75082 15237 L75153 75030 .15,88 75489 . 16049 75141
.06 810 384 2 169 125 95 3 55 39
75022 75156 75213 .75322  .75352 75403 .75721 .75725 . 75883
.07 695 329 207 145 107 82 63 u7 34
75072 . 75082 75283 J75287  .75119 . 75702 75952 75181 « 16605
.08 608 288 181 127 9k T2 55 L2 30
75036 75066 .75164 75252 75256 L75758 . 75550 . (6329 6027
.09 541 256 161 113 84 64 L9 37 27
75085 . 75021 .75139 75217 .T5483 J75573 JT5462 < 15368 L17135
.10 487 231 145 102 6 58 Ly 34 24
.75078 .75155 75115 JI5317  L75708 . 75868 .'15052 76506 SISTIN
.15 325 155 98 69 51 39 30 23 1/
. 75042 .75376 .75701 .75812  .75460 15533 15394 . 15883 <1763
.20 244 16 T4 52 39 %0 23 18 13
. 75006 . 75001 .75810 75630 .76114 76382 15709 17285 16162
.25 196 9k 59 b2 3R 24 19 15 11
.75182 . T5664 75212 75778 .T7185 L7544 LT6TT3 . 18587 18543
.30 164 78 50 35 27 21 16 13 10
.75356 .75142 . 76023 . 75248 LT1361 LT7975 76273 .79798 .82617
.35 14 67 43 3 23 18 14 1 9
.T5460 . 75062 75893 77041 .76213 77082 . 76503 Rt .83926
.%o 123 59 28 27 20 16 13 10 8
.T5143 .75280 76225 . 76196 .75012 LT1234 .79638 18347 .82925
45 110 53 34 24 18 14 12 9 7
.T5457 .75788 76323 J15660 L T5LTT .75038 .81151 77530 79214
.50 99 48 3 22 17 13 11 9 7
.75350 75999 .76873 .76451 .T7985 .76419 .81302 .838u6 .85196
.60 83 4o 26 19 14 1 9 8 6
75555 LT5543 . T6604 L7962 75621 .75524 17362 85471 .82868
.70 7 35 23 16 13 10 8 7 6
.75201 L76537 .78107 .75586  .80101 .78110 LT7556 84055 .90170
.80 63 31 20 15 U 9 8 6 5
. 75960 76939 76946 .79569  .T6102 . 78304 .85339 <8749 81937
.90 18 10 6

56 27 13 8 1 5
JTSTHT .Th023 .T7105 .T6650  .T6295 .T61%6 .81886 85368 87771




Table III. Sampling Plans for the Quantiles of DFR Distributions
P* = .75 c = 4

q % § .2 o3 A .5 .6 o | .8 .9

A

.01 5958 2814 1762 1221 908 68¢ 52k 792 27
. 75007 . 75007 .75037 . (5045 75067 .T5026 JT5124 15028 215139

.02 2980 1408 882 617 b5y 25 263 , 197 139
.75011 . T5004 .75038 .75106 15066 .151% (5123 15025 . (5411

.03 1988 940 589 412 304 2% 176 172 93
.75038 .75058 . 75081 . 75105 75065 JT52U6 .75120 75020 .75122

.0k 1491 705 442 310 229 174 133 100 n
. 75011 . 75004 .750%6 .75228  .752%2 15254 . 15%07 15402 .759%5

.05 1194 565 25 248 184 139 107 80 5T
. 75062 . 75086 .750% 75104 L (5397 .75018 «T5546 +1500% 10643

.06 995 Y51 296 207 153 17 89 68 18
.75036 .75058 .75208 .75102 . 75060 15567 .75105 76147 . 15894

.07 853 4ok 254 178 122 100 7 58 u

75024 . 75058 . 75208 «75225 <1539 1512 «T5532 75368 75028

.08 w7 254 222 156 116 88 68 9 M
. 75061 .75112 .T5034 75223 75556 15338 15954 «15253 16912
315 198 139 103 9 60 "3 33
75035 75138 . 75206 .75283  .75303 75879 75079 .16102 . (6613

.10 598 284 178 125 93 n 55 k2 30
. 75061 .75219 75032 . 75096 .15383 < T5546 76217 . 76823 . 16841

.15 400 190 120 84 63 8 37 29 21
.75189 75217 .T5457 .75083 JISTTS . 75505 .T5433 .T7628 (1903

.20 300 143 90 64 8 31 29 2 16
- 75060 7523 -75017 75679 . 76151 76530 -TT4ko <7654k 16247

.25 2n 115 13 52 ) 30 18
75250 JT5343 75650 76260  .76515 .T6459 . 75206 76325 .808L1

.30 201 9%6 61 43 8% 25 16
.75185 75203 LT5423 .75013  .76866 . T5284 .M .T9641 éam

.35 173 83 53 38 28 2 18 1 1
.T5375 75599 . T6044 76795  .751T2 76270 .T9642 -T9364 .82196
20
8

) 151 73 u7 33 25 12 10
75055 <75725 - 76650 75558  .759% -T82% «T9%63 15357 83691

45 135 65 42 20 25 18 1
755N 75584 76630 -T6T17 -TT846 Jqan -T6576 75904 .82005

.5 122 59 38 27 2 16 1n
. 15559 75973 . 76608 . 76075 .T8149 .75862 <TT705 83105 SAT545
1%

.60 102 19 2 23 n 9 7
.T5554  .75150 (76555  .7656k  .78722 TN SST2 LTI (5%

.70 88 43 28 20 16 12 10 8 1

. 75600 .T6450 .T13512 JT6437 -79978 . T5079 .TT829 75993 85278
.80 T 38 25 18 1 n 9 8 6

.T5542 76681 .T80k2 L7466 78259 .76790 .T7051 84722 15639
.90 69 34 22 16 13 10 9 [l

.75911 . 76650 76340 76122  .80198 . 76259 84728 .T8705 .83151
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Table III. Sampling Plans for the Quantiles of DFR Distributions

PP = .90 « =0
Q | 2 o3 A Y .0 of .8 K]
A
.01 2186 1032 646 451 333 252 19 1k 101
+90005 +90003 .90015 .9001 7 +30056 + 90065 90090 .90148 .90228
.02 1093 516 3 226 167 126 9% 2 40
90006 90002 +90016 .90063 90125 +90064 490090 |, .90149 90000
.03 729 Buk 216 151 1 84 ' 8 A
.90017 90002 +90087 .9011. .90056 +9006 +90090 «90149 +904 50
Ok 547 258 162 113 3 48 % X

84
+90027 +90003 +50086 +9006 3 +90260 +90064 +900%0 «90149 90880
67

.05 438 207 10 91 5 9 29 2
.90048 90069 90157 .90214  .90193 .90334 JSouk2 +90300 +91087
06 365 172 108 7% 42 % 24 17
. 9000’ 90086 .9026L . +90064 +9U090 90149 .904,0
.07 n3 148 93 65 3% 21

28 1y
-90059 90091 .90192 . +90064 90456 «9001% +9108
24

5€
90260
W8
90214 90260
.08 274 129 81 57 42 » 18 17
.90069 .90003 . 90086 +90264 . 30260 90422 +90090 +90149 .90880
.09 243 115 T2 51 57 28 2 16 12
.90016 90069 ~9NGEL .90k12 +90056 +90064 .90781 .90149 .91682
.10 219 104 65 % 34 26 20 15 1
.90048 .90179 .90157 90461 .90527 90767 .91000 91056 9047
.15 146 69 b n 23 17 13 10 it
.90048 .90069 .90502 .90702  .90849 90334 90u42 +910% .9108

.20 10 52 33 23 17 13 10 8 ¢
.90152 .90179 90502 .90k61  .90527 90767 +91000 92785 +9%90
25 88 2 26 19 1k n 8 6 Y
90152 90396 .90157 91165  .9116) 91952 +91000 91056 U377
.30 73 35 22 16 12 9 7 5 &
.90048 .90396 .90502 91388  .91753 91575 .92021 91056 +93690
.35 63 by 19 13 10 8 3 3
90204 .90396 .90670 90214  .9116) 9253 92021 94019 +91087
.40 55 2 17 12 9 7 5 k3 3
.90152 .90179 91156 Q1288 1753 9253 .91000 92385 <9390
45 L9 23 15 1 8 6 5 4 3
90204 90069 90996 .92023 91753 91575 +93339 -ShM8) «9553%
.50 L 2 13 10 7 [3 " 3 2
.90152 90796 .90157 92228  .91161 93600 91000 «91056 ~90000
.60 57 18 1 8 6 5 & 3 2
.90358 .91018 90502 91388  .91753 .93600 ~9hbbo Skl 92490
.70 2 15 10 7 5 “ 3 3 2
.90559 .90%96 91765 91816  .91161 923 .52021 96595 96019
.80 28 13 9 6 5 4 2 2 2
90559 90179 933 91788  .93750 672 .Sblko 92785 97488
.90 25 12 8 6 4 3 2

2 2
.90658 .91018 3% 9%EL 91753 91575 96125 .94l8) .98L15
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«950% .95118 .95021 «95165 J95243 +95037 +9,50C SOk S5k
25 402 19 121 85 Ch 49 8 27 21
95028 + 95004 95146 #95050  .9537C .95340 95395 95206 S04
.30 3% 160 101 7 S 13 2 2. 18
.95081 .95084 +950066 95366 95503 .95120 <9275 J9UT34 +9.006
35 268 138 87 (] W % 28 22 1
« 95082 95193 +95087 95321 «95057 «9.5%9 SN 95X «95405
.40 252 121 7 55 bl 32 25 20 17
+95004 95175 +95308 95552 95579 «95689 «95CCH 90521 A
5 225 108 69 49 37 29 23 18 14
95102 .95220 95424 L9540  .95590 95943 9020k 855 97331
+50 203 97 €2 ik 3 2% 21 10 13
.”l” -m .95360 -”u’ -95056 «95503 -%279 -95%5 -975"3
60 169 - 8 52 37 28 22 18 1 1
.95032 95351 .95184 95082  .95093 .95293 90296 SIIINT +9Lk90
.70 146 70 5 33 25 20 10 13 10
.95196 +95064 .95218 .95928 .95865 9CA%5 90568 9700 9158
.80 128 62 . 29 22 18 1k 12 9
95179 95277 FHlhbl «95705 +95538 95 295CT8 97535 9v0RT7
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Tutle 111, ‘umplin, Plans for the Luantiles of DFR Distributions

P - .9 ¢c =« 0

q 1 .2 3 " 5 ¢ 7 8 )]
a
.01 Ly72 2004 1292 902 Y 403 583 287 201 |
.99001 99001 . 9003 .9900% 99004 . 99004 .9900( <9901 4 L9023
.02 2186 10%2 L6 k51 333 252 192 144 100
. 99001 99000 . 99003 99002 99011 .99013 .99018 99030 . 9000
.03 1457 (88 L3 501 222 108 128 9 't
. 99000 . 99000 . 99007 .99008 .99011 .9901% .99018 99030 99023
.Ob 1093 516 323 220 161 120 9 72 50
. 99001 99001 .99003 .99013 99025 .99013 .99018 .990% . 99000
.0 815 13 259 181 133 101 77 56 4o
. 99004 .99003 .99014 .99018 99004 . 99022 .99030 .990(0 . 3000
LOf 129 34k 216 191 1l 84 h L8 Sk
. 99003 99001 .99017 .99023 .99011 .99013 .99018 .990%0 .99088
.07 (5 295 185 129 9 12 55 bl 29
. 9900k 99003 . 99014 .99008 . 99004 .99013 .9903%0 .99014 . i
.08 547 298 162 113 84 63 u8 3% F.d
7 . 99001 .99017 .99013 99051 .99013 .99018 99030 .99168
.09 486 230 1hk 101 Th 56 L3 2 23
. 99003 L9914 .99017 .99038 .99011 .99013 .99C .3 .99030 .99149
.10 L38 207 130 91 67 51 39 29 21
.99010 .99014 .99031 L9902 .99038 . 99066 .99086 L9900 .9920(
.15 29 138 87 61 45 34 26 20 1k

.99010 .99014 .99048 .99067 ,99071 . 99066 .99086 99200 99200 )

.20 219 104 65 k6 3k . 20 15 11
.99010 .990%6 .99031 99090 .95103 <99147 .99190 99200 <9939
29 175 83 52 37 27 21 16 12 9
.99004 99025 .99031 .99113 L9907 .99186 .99190 99200 .99438
.30 146 69 Ly 31 23 17 13 10 7
.99010 .99014 .99098 .99135 .99163 . 99066 .99086 99200 .9920C
.35 125 59 37 2 19 15 1 9 c
99004 99003 .99014 .99042 9900k .99186 .99C v 99372 .9920¢
ko 110 52 33 23 17 13 10 8 5
.9903%0 .990% .99098 99090 .99103 .991k7 .99190 <20 .99000
45 98 W 29 21 15 12 9 7 5
.990L0 9901k .990L8 99199 99071 <9390 L9937 99372 .99438
.50 88 L2 26 19 1b 11 8 (3 'Y
.¥9030  .9%078  .99031 9R19 L9919 299352 .99190  .99200  .99000 |
.60 3 35 22 16 12 9 7 5 4 |
99010 99078 .99098  .99258  .99320  .93290  .99%3  .99200  .99G02 2
.70 63 30 19 13 10 8 6 5 3 !
.99040 .99078 .99129 .99042 .99219 . 99409 .99363 .996k2 99206 $
80 55 2% 17 12 9 7 5 ] 3
.990%0 .990% .99218 .99258 .99320 99409 .991900 99420 99602
90 49 25 15 11 8 6 5 4 3

-990L0 - 99014 .99189 99364 99320 - 99290 99556 -99695 .99800



Table ITII. Sampling Plans for the Quantiles of DFR Distributions
P* - .9 ¢c = 1

Q a 2 .3 Y .5 K3 5 .8 9
A
0l 6302 2976 1862 1301 959 725 558 3 283
+99001 +99001 +99001 .99004k 99005 +99000 499001 +99000 99004
02 15 1488 932 651 480 %3 277 207 145
+99000 +99000 +99006 .99006  .99008 99004 +99017 +99007 499014
.03 2101 993 621 L34 320 24 185 138 97
.0k 1576 %5 466 326 240 182 139 104 73
99001 +99006 +99003 .99011  .99002 .99012 99027 99021 99033
05 1261 596 573 261 193 146 11 83 59
99002 +99005 +99004 .99013  .99028 +9902k 99012 99000 99080
.06 1051 Ag7 m 218 161 122 93 70 49
+99002 +99008 +99006 .9902%  .990%1 499035 +99037 99061 99052
.07 901 426 267 187 138 105 80 60 2
+99003 +99007 .99013 . . +99054 +99052 +99054 .990k2
.08 89 313 23 163 121 9% 53 37
99007 +99010 «99021 99002 99037 +99058 +99047 +99099 +99070
09 701 3% 208 145 107 82 62 o7 33
+99004 99016 .99019 .9900k  .99005 +99069 99021 99080 +99079
.10 631 298 187 N 97 7% 56 £ 30
+99004 99000 99012 99024  .99043 +99004 +99037 +99034 99123
.15 @21 199 125 88 65 49 8 29 20
+99006 99005 .99019 «9905%6 99057 .99023 499108 99188 +99075
.20 né 150 ) 66 9 37 22 15
+99009 99029 99027 .99050  .99070 +99041 INT5 99214 499023
.25 253 120 75 53 %9 %0 23 18 13
.9%011 99024 +99004 «99055  .99027 +99097 +99106 +99290 <9375
.30 21 100 53 b 33 2 19 15 1
.99013 .99019 99041 .99023  .99097 +990T7 +99031 LIRE2 99401
35 18 86 Sb 38 28 » 17 13 9
+99015 «99033 ~99034 -99054 99025 9196 99233 99285 +99140
40 159 75 ) b 25 19 15 1 8
+79035 +99009 .99113 99163  .99122 .99110 95251 +99080 +99174
45 1 67 &2 3 22 17 13 10 7
+99020 .99033 .99018 99116 99052 +99126 99096 99168 99028
.50 127 61 38 27 20 16 12 9 7
99022 9909 ~99040 99108 99093 99925 95805 9% 994390
60 106 51 2 23 17 13 10 8 6
99026 99101 «99083 99197  .99170 9917 99155 .99381 99526
.70 9 (% 28 20 15 1n 9 7 5
+99031 99126 9977 99068  .99084 . <995hk K 99334
80 8o 8 24 17 13 10 8 € 5
99053 ~99046 ~99053 .99079  .99213 99226 99371 +99261 99725
.90 T 34 2 15 12 9 7 6 b
.990%9 «99073 -99201 .95m3 «99%61 99251 99254 ¢ 9977
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Table TIT. GCampling Plans for the Guantilec of D¥F Distributions

P* = .99 U ]

q .1 .2 3 Y 5 6 g 8 9
b
.01 95% 4504 2818 1968 1451 1098 8% 626 438
99000 +99002 +93000 .99000 99002 +99002 199001 99004 99004
02 4769 2253 1810 985 727 550 09 N4 220
+99001 +99002 99002 299002  .99009 99005 99006 99010 .99012
.03 3180 1503 9k 657 5 %7 280 210 147
+99001 +99005 +99006 .99000 99007 99001 +99010 +99016 9900k
Ok 2385 127 706 Lok %4 276 a1 158 11
99000 +99001 99004 .99013  .99004 +99011 99032 99021 99028
05 1909 902 565 395 292 221 169 127 8
99003 +93001 +99003 .9900%  .99016 +99008 .99027 +99038 99019
.06 159 752 i 330 24k 185 SLS 1 106 75
+99002 99002 .99002 «99017 99029 +99031 99023 99032 99075
.07 1%« 645 Lok 283 209 159 121 9 64
+99003 +99005 +99003 .99015  .99016 +99040 .99018 199026 99017
.08 1194 565 354 268 183 139 106 8o 57
+99005 +99010 .99009 299020  .93014 +99024 +99013 +99042 +99119
.09 1061 502 315 221 163 124 95 7 51
.99001 +99005 .99013 .99033  .99021 +99040 +99060 +99013 +99140
.10 955 452 284 199 147 12 85 64 W
+99001 +990N5 99022 .99031  .99028 +99056 +99704 199007 .99131
.15 638 302 190 133 9 75 58 b 35
+99010 +99009 .99028 299022  .99064 .99038 499106 +99139 99085
.20 479 227 143 100 74 57 bd 33 24
.99012 .99013 99034 .99012  .99001 +99084 .99123 +99054 +99185
.25 383 182 115 81 60 " 35 27 20
+99003 .99017 «99053 99074 99062 «99097 +99015 99127 .993%0
.30 320 152 9% 68 50 39 30 23 17
.99016 .99021 +99046 .99099  .99023 +99167 99152 <9919k 99346
.35 274 13 ("] 58 43 33 26 20 15
99002 .99048 .99001 +99036 +99009 99027 +99166 99208 99k12
40 240 115 T2 51 38 29 23 18 13
.99004 99060 99007 .990kk 99043 +99007 +99178 +99309 +99251
45 214 102 65 ™3 34 26 2 16 12
«99021 .99032 «99099 +99120 «99053 +99018 .99291 .99233 99377
.50 193 9 58 & 1 24 19 15 1
.99031 .99036 .99018 «99023 99109 99052 +99268 +99405 +99383
.60 161 7 by 35 26 20 16 13 10
.99027 -99043 .99079 +99140 .99079 «99050 .99218 99485 +99639
.70 138 €6 2 » 23 18 1k 11 9
-99015 .99018 .99040 +99086 99223 .99289 «99233 +99270 «99697
.80 121 58 37 27 20 16 13 10 8
99019 -99025 +99050 9922k +99109 .99301 ~994Th «99359 499633
.90 108 52 33 24 18 14 1 9 7
.99037 99063 .99034 99176 99122 <9909 .99024 .99278 +99360



-d

bl 117, vamlin © Mlan:. for the ‘usntiles of "FT Distrib.tion.

P . .99 ¢ w b

q 2 2 .5 A .5 3¢ N .8
.01 1017 4207 324t 227k 1011 126, 0 ek 50
. 99000 L9001 . /9001 . /9001 .4 9004 .99003 . 59001 L9011 . 9000
.0¢ 4510 2€0? 1629 1138 840 % 484 %3 255
. 79001 002 . 99001 .95010 . /9009 .,9010 ./9001 .¥9010 /9031
.03 b ot 171% 1087 160 561 L2 324 243 1m
. 99000 . Y4002 RN .,9008 #8013 .9901C .99017 .99021 . 990U6
.0k 2796 1303 81¢ 570 k21 319 243 183 129
.395001 . 5005 . Y9006 .99009 99008 .99009 . 79001 .99032 . 99000
.0 2205 1042 €53 us7 337 256 195 147 103
. 39001 . 90077 LPN0K .49011 <99004 .99022 .99009 .99042 99014
Ne s 1838 8¢ Hus 381 282 21k 103 123 87
. 99001 L4002 . 29011 . 99008 99027 .99034 .99017 .99052 .99088
.07 157€ ‘Th et 27 242 183 140 106 75
3 .01 . 5003 .49011 .99027 .99003 99016 .99072 .99101
.08 1879 €55 Log 28¢ 212 161 123 93 e
. %9001 . /9011 . 79006 .99001 .99027 .99033 .99032 .99072 .99115
.09 122€ 580 %4 255 189 143 110 83 59
99001 .99002 .99011 .99018 . 99041 . 99015 99064 .99081 .99127
.10 1104 523 328 230 170 129 99 75 53
. 9004 . 9014 .9901€ .¥9028 .99027 .99021 99048 . 99091 .99083
.19 37 345 219 154 114 87 67 51 36

. 59008 .99007 99003 .99028 99026 .990k) .99083 <99135 .99072

.20 553 263 16% 116 86 66 51 39 28
. /9004 .99029 .99015 299027 99024 .990T7 .99117 .99176 99197

.25 LL3 211 133 93 70 53 b N 23
99008 .990% 99050 .99009 .99112 .990kk .9907k .99016 99243

.30 370 176 11 78 58 bs 3 27 19
.99018 .99029 .39038 99025 . 99020 .99127 L9977 99247 .99013

.55 7 151, 95 61 50 39 30 23 17
.99008 .99021 .99001 . 99006 .99017 .99150 .99098 99095 99200

Lo 278 133 84 56 bl 34 27 21 15
.59018 . /9058 . 99060 .99022 .99014 .99060 .9923%0 .99%06 .99103

Ny 247 118 75 53 ko 51 24 19 1k
. 79007 . 39028 .99070 .99070 .99143 .99194 .99154 .99331 .99325

-0 223 107 08 L8 36 28 22 17 13
. 99025 . 9071 .991053 .99085 .99098 .99162 .99213 .99191 99402

.60 18 89 57 Lo 3 2k 19 15 11
. 79018 L9902 .49101 .99013 . 09249 .99250 99316 . 99395 L9922

.70 160 " (D] 35 27 21 16 13 10
49032 L 49009 .9907¢ .99107 .99277 .99284 .99011 .99282 .99371

80 140 8 43 )| 2k 19 15 12 9
99017 .99110 99050 99132 99303 99397 .99381 . 99456 .99282

.90 12% €0 39 28 21 17 13 11 9

.99038 99023 .99157 .99185 . 99099 99340 .99015 L9477 .99745




N

wbl: T, wline Caanc Cor the Quantiles of W' Dlstribution:

P .« .9 c = 5

e a 2 .3 & .5 € 5 | .8
A
0 12845 877 378 2569 1854 134 1092 a7 5
+95000 99000 99001 .99001  .99002 99005 + 59006 59000 99003
02 6226 29% 18 1286 Shg 718 547 410 283
95001 +99000 99004 .99005  .99008 99002 ..9002 9900 99025
.03 50 + 196 1228 858 633 480 366 275 193
.99000 +99001 59003 .99001  .99001 99011 .95013 199031 «990%2
O pive ) 1872 922 645 476 361 275 207 14,
95000 99005 99006 99013  .59013 59020 99009 9905 59009
05 21 um 738 516 381 289 221 166 117
+99001 99004 +99005 .99004  .99006 99011 99028 99030 290k,
06 oM 982 616 (3% n8 28 184 13 90
99000 99004 +99013 .99016  .99008 99002 +99001 +99045 199051
07 1780 8h2 528 370 273 207 159 119 34
95000 99003 +99008 .99021  .59010 59005 99050 +99008 99013
.08 1558 7 62 24 239 182 139 105 T4
99002 99002 99002 99019  .99003 9903 99023 +99053 +99033
09 1385 656 al 268 a3 162 124 9k 4
-95000 99010 99003 99011  .99014 99028 +99034 +99087 09024
.10 1287 590 m 260 1% 146 112 8u o
99002 +99001 .99022 99029  .99016 99024 +99045 +99000 99072
.15 832 %5 268 176 129 98 76 57 L
.99001 99019 99016 99020  .99026 +99007 99097 199020 <9909k
.20 625 297 187 i 98 75 58 I 3R
.99006 .99022 .99033 «99011 99078 .99104 9914k .99133 99237
.25 01 2% 150 106 79 60 7 % 26
99014 .99018 99027 99066 99087 +99030 «99155 99189 +99187
.30 s 199 126 89 66 51 39 30 22
9906 99029 99065 .99088  .99052 .59123 99022 99060 99129
.55 358 n 108 76 57 bh 26 20
-59000 .59032 59037 99016  .79060 <9910k 99069 .99018 +99409
0 s 150 95 67 50 % 30 24 18
.99012 .99035 99052 .99057  .9902k .99138 +99035 +99329 95k52
5 219 136 85 60 b5 35 27 21 10
99000 99059 99079 .99059  .9907h +99045 99046 .99078 99303
.50 252 12 T 5k u 32 20 15
99022 99069 .99104 99016 .91 99201 99191 99401 ~99kk)
60 220 7)1 6h 3 35 a 17 13
.99005 <9047 ~99025 «95120 «59207 +99160 «99057 99329 9907
.7 i 87 56 w0 3 24 19 15 12
-99095 -99053 99140 99157  .99099 +99306 99316 9909 499615
.80 159 % &5 35 27 2 17 1k 1
-95051 +99001 99084 99076 95221 99170 99513 99549 99645
.90 bL0 Y () bk 2 2k 19 15 13 10
9904 .99021 99112 99225 .99112 99T +99043 99626 99540



