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Summary 

A collection of good two-, three- and seven-stage sampling plans for 

the Poisson distribution is given. For each plan 15 OC fractiles and 

the corresponding ASN values are tabulated. Efficiency in relation 

both to single and sequential sampling is discussed. An approximation 

formula for obtaining binomial OC fractiles from the corresponding 

Poisson fractiles is given. 
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Consider a Poisson process with mean occurrence rate per observational 

urirt'equ'~l to A: 'The probability of getdrtg ~" events (defects) ~n n 

-nA x 
units ~s g(x,nA) = e (nA) Ix! and the probability Of getting c or 

less events~s denoted by G(c,nA). The parameters (c,n) may take on 

non-negative real values if we interpret G(c,nA) as an incomplete gamma 

. function. For x < 0 we set g(x,ti\) ='O~;") 

; ~ r ' • 

A k-stagesampling plan, k' = 1,2, .. ~ , "is defined' (by means ofc 3k integers 

(a.,r.,n.'), i =1, ... , k, whe're'rk = ak+l, the three components denoting 
~ ~ ~ 

the acceptance nUI~.ber~, 'the r~j ectibri numbers and the sample sizes, 

respe~tively. It is assuIf1ed that ~i, < ai+l' ,ri;,:i+l an~1 r i - a i > 2 for 

i = l,~ .. , k - 1. The notation a. = - 1 ~s used to indicate that accep-
,.I ~ .' ')d' 

tance ~s not permitted in sample no. i. We shall use the first sample 

'f~~e n l as,~<;:ale factor and therefore introduce the relative sample 
i u . 'rj 

s~zes t. = n. In l , ~ = l, ... ,k. For short we shall write (b ,nl ) for the 
~ ~ 

[1 
' , (~ '>: 

whole set of 3k-l parameters. 

','1 

The OC function will be denoted by Pk(~) 

function by nk(A) = nl~(b,nlA). 

A sampling plan is said to be of strength (A l ,a,A2 ,S) if it satisfies 

.) i 1 . ! r. :r"· 
S. 

\ '~ 

The single sampling plan and the seqhen~ial probability ra:~'io test 

(,sPR;T), ,satisfying the sam~ requirement;s are called OC. equhralent to 

th,e gh7)en, II).ultiple plan. The pqrameters -for the equivalent single 

sampling plan are denoted by (aO,nO)' The SPRT has the acceptance 
1 fj -' ~/ _l -j I ~ I 'I <: -". ~ , .. "; rTf' ,·-1 \ 

boundary - a + A12n and the rejection boundary'~ + A12n, where A12 

(A 2- Al)/{ln(A2/Al)}. For th~C SPRT the subscript s" (sequentikl) will 

.i . ~ ;- -' " . 
';'" ~- ..I' 
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be used analogous to k for the mUltiple sampling plan. The scale factor 

(analogous to nl ) 
.. 
1S 

To compare the ASN functions of equivalent plans we introduce the 

relative efficiency 

All ASN functions considered are for fully curtailed inspection. 

Percentage points for the OC function, also called OC fractiles, are 

denoted by the variable in question and a subscript indicating the 

percentage or fraction such as Ap ' 0 < P < 1. 

(k) (k) 
Solving the equation Rk(b,nlA p ) = p we get nlAp = vp(b), say. For 

the SPRT we getliPirn-ilarly n A(S)= vp(a,r), hoping that the two arguments 
s P 

will be sufficient to avoid confusion with vp(b). For single sampling, 

. however, we need a special symbol and therefore introduce noA~l)= mp(a O)' 

We shall leave out the superscripts to Ap when no confusion is possible. 

We shall use the auxiliary variable v 

2. The OC and ASN functions. 

and consequently n.A 
1 

t.v. 
1 

For single sampling we have PleA) = G(aO,nOA) and for curtailed inspection 

2 ! X l_p(2aO+2) have been extensively tabulated, 

and a table of ;;l( A) Ina has been given by Rald and M¢ller (1976 a). 

New tables and approximations for the SPRT and references to previous 

papers have been given by Rald and M¢ller (1976 b). 

For mUltiple sampling in the binomial case the OC and ASN functions have 

been derived by the Statistical Research Group, Columbia University (1948). 
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For the Poisson process the proof ~s completely analogous so we shall 

only state the results. 

Let xi denote the number of defects found ~n the ith sample, xCi) = 

x l +···+ xi' n(i) = n l + ... + n i and t(i) = n(i)/nl . Consider first the 

probability, f(i+l)(v) say, of getting a total of x defects in the first 
x 

i+l samples under the condition that the outcome of the previous samples 

has led to neither acceptance nor rejection, i.e. 

(i+l) 
fx = Pr {x(i+l) < r., J 

J 
l, ... ,i}. 

This probability ~s easily found by the recurs~on formula 

r.-l 
f(i+l)(v) 

x 

~ 

L 
a.+l 
~ 

(i) 
fy (v)g(x-y,ti+lv), 

where f~l) (v) = g(x,vl, v = nl A. For completeness we set aO = - 1, 

rO = 1 and define f~O)= 1 for x = 0 and equal to 0 otherwise. 

The probability of acceptance on the (i+l)st sample ~s 

r.-l 
p(i+l) (;\.) 

a 
~ fCi) (v) 

x=a.+l x I. 
~ 

G(a. l-x,t. IV) 
~+ ~+ 

and ,the probability of,rejection ~s 

r.-l 
p(i+l)(;\.) = 

r 

~ 

L 
x=a.+l 

~ 

f(i)(v) {l - G(r. l-l""'x,t. IV)} 
x ~+ ~+ 

so that the probability that inspection stops at stage i+l and not 

sooner equals p(i+l)+ p(i+l). The probability of acceptance, the OC 
a r 

function, becomes 

Introducing the auxiliary function 

v(i)(v) = t.G(a.-x,t.v) + {(r.-x)/v}{l - G(r.-x,t.v)}, 
x ~ ~ ~ ~ ~ ~ 

which gives the average sample time diveded by nl for inspection 

during stage i until a decision of acceptance or rejection is reached, 

we have 
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~(b,v) 

r. 1-1 
~-

L 
x=a. 1+1 

~-

For k = 1 we have ~l (A)/nl ~61)(V) in agreement with the result given 

above with the notation (aO ,nO)' 

3. Equivalence and efficiency. 

Consider a multiple sampling plan (b,nl ) of strength (A l ,a,A2 ,S) and 

the equivalent single and sequential sampling plans, (aO' nO) and (a,r,ns ) 

respectively. Expressing the equivalence in terms of OC fractiles we 

get three pairs of equations 

v S (b) 

we have 

so that for given (R,a,S) or (b,a,S) we may solve the equations and 

find aO and (a,r). Furthermore, 

and 

ns/nl = vS(a,r)/vS(b) 

which means that the ratios of the scale factors (sample sizes) are 

functions of (b,a,S). 

To find the efficiency of a mUltiple sampling plan in relation to the 

equivalent SPRT for A = Ap = vp(b)/nl , the P fractile for the mUltiple 

plan, we note that nlAp and nsAp = (ns/nl)(nlAp ) both are functions of 

p and b only so that the efficiency becomes a function of P and b. 
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It is well known that among equivalent tests the SPRT is the most 

efficient in the sense that it m1n1m1zes the ASN function for the two 

given values of the parameter. For other values of the parameter it is 

a somewhat doubtful procedure to use ek(A) as measure of efficiency, in 

particular because the DC functions take on different values. In lack 

of something better we shall, however, use ek(A) for comparing the two 

ASN functions. 

4. Construction of mUltiple sampling plans. 

A mUltiple sampling plan of given strength having high ASN-efficiency 1S 

usually constructed from the corresponding SPRT by truncation and 

grouping, using successive samples of the same Slze and adjusting the 

acceptance and rejection numbers by trial and error to obtain the streng.th 

required. Hill (1973) has explained how the seven-stage plans in 

Military Standard lDSD have been constructed in this way by fitting a 

sequential plan to the given single sampling plan, using n l = ... n7 

nO/4 and modifying the last two pairs of acceptance and rejection 

numbers to obtain a wedge-shaped continuation region. Military Standard 

does not give the exact DC functions for the mUltiple plans but contain 

graphs of the ASN/nO' 

Enters and Hamaker (1951) have discussed plans with n l 

boundaries of the form a. 
1 

... = n k , 

1, ... , k-l, and r k = sk, so that the number of parameters is reduced 

from 3k-l to 4, namely (a,r,s,nl ). They conclude that the greater part 

of the saving by sequential sampling is obtained by means of mUltiple 

sampling for k = 8, and they give a collection of 13 eigth-stage plans 

of this type supplemented by n l A. 9S ' nlA.OS and efficiencies in relation 

to single sampling for P = 1, ! and O. 
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We have constructed plans for k = 2,3 and 7 having high efficiency in 

relation to the equivalent SPRT for a = 0.05 and S 0.10. In all cases 

we have used n l = ... = nk . A good multiple sampling plan is characterized 

by having small values of ~ (\'95)/ ;s(\'95) and ;k(\'lO)/ ;s(\.lO)' 

and to simplify matters further we have used the average of these 

quantities, i k say, as criterion. Hence, for each collection of multiple 

sampling plans our maln objective has been to select plans with the 

smallest possible i k . 

Consider first the problem of finding a collection of good double 

sampling plans. All double sampling plans may be ordered according to 

increasing values of a2 and, for each a2 , ordered according to increasing 

values of a l and r l . For each b = (al ,rl ,a2) we find the equivalent 

(aO,nl/nO) and (a,r,nl/ns ) as described in Section 3. Each double samp­

ling plan may then be characterized by a point (aO,i2) and extending 

this point set by randomization it will be seen that the "optimum plans" 

correspond to the lower boundary of the convex set. To find the non­

randomized optimum plans we rearrange the plans according to increasing 

v~lues of aO (or decreasing values of R = \.101\'95) for all aO < 30, 

say,and sel~ct the plans on the convex lower boundary of the tabulated 

values of (aO,i2). This procedure leads to a collection of about 30 

non-randomized optimum plans with aO < 30, but unfortunately this col­

lection is unsatisfactory in two respects. Firstly, the spaclng of the 

aO values is very irregular and, secondly, the decision numbers 

(al ,r l ,a2) are not increasing with aO' It seems reasonable to require 

that we should be able to meet the strength specifications at least 

as well by means of a set of double sampling plans as by single sampling 

which means that the differences between successive values of aO should 

be at most 1. On the other hand we are not interested in having several 

plans with nearly the same values of aO' i.e. nearly the same OC 
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functions, and we therefore require that the differences between succes-

slve values of ao' should be at least 0.2. Furthermore we impose the 

condition that the decision numbers should be increasing functions of 

ao. To achieve these goals we have removed some of the optimum plans 

and added some nearly optimum ones to obtain a collection with about 

30 plans for aO < 20 and about 40 plans for aO < 30. The plans for k 

= 3 have been constructed by the same method. 

For k = 7, however, an enumeration of all po s s ib le plans wi th aO < 30 

would lead to a very large number of plans and a correspondingly large 

amount of computation. We have therefore limited the search for good 

plans by imposing some natural restrictions on the initial collection 

of plans. Considering a SPRT truncated at n = knl it is natural to 

accept if the number of defects at the point of truncation is at most 

and as a first approximation 

a similar formula being valid for r i with the modification that r i ~ ak+l. 

Setting 7nl = 1. 75 nO as;i.n Military Standard 105D the first equation 

may be solved with respect to aO for any given value of a 7 , since R 

1S a function of aO' and from aO we find the equivalent SPRT, i.e. 

(a,r). The problem is then reduced to derive integer values of a. and 
1 

r. from the approximations above. It turns out that rounding to the 
1 

nearest integer usually glves good results but this is not always so 

and the resulting value of aO may be rather different form the starting 

value. After some experimentation we have found that the following 

method of "compressed limits" in general gives good results: The 

parameters (a,r) should be replaced by (a-a, r-a), a > 0, and Ca., r.) 
1 1 

should then be found from the corresponding approximation formulas by 
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rounding down from the lower and up from the upper boundary. The 

constant 0 should be determined such that the final mUltiple sampling 

plan has the same (or a sligthly larger) value of aO as the starting 

value. Numerical investigations have shown that this criterion leads 

to plans of high efficiency. We have also modified the last pair on 

decision mimbers"to obtain a wedge-shaped continuation region if this 

gives higher efficiency. Setting ak = 2.0,2.5 (0.5) 50.0 and deter­

m1n1ng for each ~ a multiple plan according to the method indicated 

above we get a collection of plans from which we select the nearly 

optimum ones using the same principles as for k = 2 and 3. Notice that 

the factor 1.75 is used only as a starting value and that for each set 

of decision numbers chosen we find the corresponding value of nl/nO . 

The three collections of nearly optimum multiple plans are given at 

the end of the paper. For each plan 15 OC fractiles, vp = nlAp' and 

corresponding values of M(b,nlAp ) = ;(Ap)/nl have been tabulated. The 

tables also contain R = A. lO / A' 95 and (aO,nl/nO) for the equivalent 

single sampling plan with a = 0.05 and S = 0.10. It is therefore easy 

to find the efficiency relative to single sampling since ASN/nO = 

M nl/nO' 

To demonstrate the efficiency of the mUltiple sampling plans we have 

computed the values of ;k(Ap )/ ;s(Ap) for P = 0.95,0.50 and 0.10 for 

each plan. Apart from small irregularities due to the discreteness of 

the decision numbers this ratio is a slowly increasing function of aO 

as shown in Table 1 where we have smoothed out the irregularities by 

taking averages for the three plans closest to the values of aO 

indicated. 
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1. Table of i;k(Ap ) / i;S(Ap) . 

P = 0.95 P = 0.50 P 0.10 

aO k = 2 3 7 2 3 7 2 3 7 

5 1.29 1.15 1. 09 1.05 1.00 0.99 1.22 1.14 1.05 

10 1.32 1.18 1.08 1.05 1.01 0.99 1.21 1.17 1.05 

15 1.36 1. 22 1.09 1.06 1.01 0.99 1.24 1.17 1.07 

20 1.37 1.23 1.09 1.07 1.03 'l.bO 1.27 1.19 1.09 

25 1.39 1. 24 1.10 1. 08 1.03 1.01 1.29 1.19 1.09 

At the two specified points and for 5 ; aO ; 25 the increase in the 

ASN as compared to sequential sampling is roughly 10% for seven-stage 

plans, 20% for three-stage plans and 30% for two-stage plans. The results 

for P = 0.50 show that the ASN curves for the multiple sampling plans 

are more flat than for the sequential plans. 

The efficiency relative to single sampling has been shown In Table 2. 

2. Table of 100 i;k(Ap ) / nO' 

p = 0.95 P = 0.50 P 0.10 

aO k = 2 3 7 2 3 7 2 3 7 

5 76 69 65 79 77 75 58 54 50 

10 74 66 60 80 77 75 60 58 52 

15 73 66 58 81 77 76 62 59 54 

20 72 65 58 81 78 77 65 60 55 

25 72 65 57 82 79 78 66 61 56 

From the tables at the end of the paper it will be seen that nl/nO lS 

nearly constant for aO > 5. The average values for 5 < aO < 30 are 

0.562, 0.423 and 0.243 for k = 2,3 and 7, respectively, so that 
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the maximum sample s~zes, knl , become 1.12, 1.27 and 1.70 times the 

equivalent single sample size. 

5. Asymptotic results and approximations for double sampling plans. 

For double sampling the present paper may be considered as a continuation 

of the paper by Hald (1975) on optimum double sampling plans for the 

normal distribution. However, in the present paper we have set n l = n2 

and chosen the remaining parameters ~n an optimum way under this 

restriction whereas in the previous paper we used the optimum value of 

p = n l /(nl +n2). We shall now supplement the results given in Table 3 

of the previous paper by some new results to demonstrate that restricting 

p to the value ! does not essentially decrease the efficiency of the 

plans if only the other parameters are chosen optimally. 

Table 3 shows ~(8l)/nO for some double sampling plans of strength 

(8 l ,a,8 2 ,a) minimizing ~(8l) and also ~(82) because of the symmetry of 

the problem. The last section of the table shows the optimum plans which 

are identical to the results in Table 3 of the previous paper. The first 

and the second section of the table show the corresponding results for 

a fixed value of p, in the first section p = 0.436, which is the optimum 

value for a = 0.05, and in the second section p = !. It will be seen 

that the increase in ~(8l)/nO is small. For p 0.436 the increase is 

less than 1%. For p = ! the largest increase ~s 4% which occurs for 

a = 0.001, for the ordinarily used values of ~ the increase is less 

than 2%. Similar results hold for a + S and also for the tests minimizing 

max8~(8). Hence, the loss in efficiency by using p = ! as in the present 

paper is small. 



a y 

.001 1.124 

.005 .970 

.010 .903 

.025 .815 

.050 .749 

.100 .684 

.200 .621 

.500 .567 

3. Double sampling tests of strength (8 1 , a, 82 , a) minimizing ~(81)' 

p = .436 p = .5 Optimal p 

ninO ~(81)/nO y ninO ~(81)/nO p y ninO 

1.112 .580 1.106 1.065 .599 .395 1.133 1.159 

1.138 .623 .958 1.087 .636 .408 .975 1.170 

1.151 .647 .893 1.098 .658 .415 .907 1.174 

1.170 .686 .805 1.115 .693 .426 .817 1.180 

1.185 .721 .738 1.130 .726 .436 .749 1.186 

1.202 .762 .672 1.148 .765 .447 .681 1.193 

1.222 .804 .607 1.168 .806 .457 .616 1.203 

1.242 .842 .551 1.188 .842 I .465 .560 1.216 
---- -------------------- --- -

~(81)/no 

.576 

.621 

.646 

.685 

.721 

.762 

.804 

.842 

r-' 
N 
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For a = 0.05, S = 0.10 and p = ! we find nl/nO = 0.566, Ya = 0.599 and 

y = 0.859. Using the asymptotic theory sketched in Section 6 of the 
r 

previous paper we get that the expected number of defects in the first 

sample equals d = 0.566 (aO+l) and that a l ~d - 1.1 - 0.599 ~ 

r 1 ~ d + 0.859 vd and a2 ~ 2d - 1.5, where the continuity corrections 

1.1 and 1.5 (instead of 1) have been determined numerically from the 

table of double sampling plans to get a good fit. Rounding should be 

to the nearest integer. Applying these formulas to the 42 tabulated 

plans it will be seen that the formula for r l gives the correct result 

~n all cases whereas the two other formulas give the correct result ~n 

35 and 33 cases, respectively, the error being + 1 or - 1 in the 

remaining cases. We may therefore use these formulas to obtain double 

sampling plans of high efficiency for aO > 30 and also for smaller 

values of aO if more plans are needed than those given in the table. 

6. Use of the tables. 

A collection of multiple sampling plans ordered according to values of 

R(b,a,S) = vS(b)/vl_a(b), so that R(bl,a,S) > R(b 2 ,a,S) > ••• , may be 

used to determine the plan of strength (A l ,a,A 2 ,S) or the one immediately 

stronger in the same way as a similar table of single sampling plans. 

The inequality R(bi_l,a,S) > A2/A l ~ R(bi,a,s) gives the decision 

numbers b. and the first sample siz.e satisfies the inequality 
~ 

v S(b i )/A2 ; n l ; vl_a(bi)/A l . Choosing n l equal to the lower limit the 

Pbgn will have P(A2) = Sand l-P(Al ) ; a' and choosing n l equal to the 

upper limit we get l-P(A l ) = a and p(AZ) ;S. Only for AZ/A l = R(bi,a,S) 

'~'the'solution is unique. 

As an example we consider the problem of testing Al = 0.01 against the 

alternative A2 = 0.03 for a = 0.05 and S = 0.10 choosing n l so that 
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the producer's risk becomes exactly 0.05 and the consumer's risk there-

fore at most O.lO.From the table for k = 7 we see that the solution 1S 

obtained for R(b,a,B) = 2.922 with a corresponding aO = 7.17. From 

v'95 = n l A. 95 = 0.998 we get n l 

ponding ASN becomes 99.8 x 2.53 

0.998/ 0.01 = 99.8 and the corres-

252. Proceeding in this manner we 

get the results shown in Table 4. 

4. Table of ASN values for sampling plans having P(O.Ol) = 0.95 and 

p(a.03) less than but as near as possible to 0.10. 

ASN(A~k)) for 

k R aO P = 0.95 P = 0.50 P = 0.10 

1 2.96 7.00 398 398 398 

1* 2.96 7.00 395 349 264 

2 2.95 7.01 302 314 226 

3 2.97 6.92 269 300 209 

7 2.92 7.17 252 316 209 

1* denotes curtailed single sampling. 

It should be noted that the ASN values are not directly comparable 

apart from the case P = 0.95 where A'95 = 0.01 for all values of k. 

In the other cases the values of Ap varies slightly because the OC 

curves have slightly varying shapes depending on k and because the 

plans are not of exactly the same strength. We have that A. 10 = 0.01 R 

and other values of Ap may be found from vp in the appropriate tables. 

For the SPRT it has been demonstrated by Hald arid M¢ller (1976b) that 

the table for a 0.05 and B = 0.10 may be considered as a Master Table 

1n the sense that the plans tabulated may be used also for other values 

of a and B without an essential loss in efficiency. This is true also 

for the tables of wultipleJ:tamelingcplans. Hence, by computing R(b,a,B) 
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from the tabulated fractiles for a + 0.05 and/or S + 0.10 we may use 

the same table to find plans of strength (Al,a,AZ'S) for the usually 

employed values of (a,S). 

7. Multiple sampling plans for the binomial distribution. 

As shown by Rald (1975) the Poisson tables may be used to find the 

solution to the corresponding binomial problem with sufficient accuracy 

for most practical problems in sampling inspection. To find a plan of 

strength (~L'a9PZ'S) the tables should be entered with the argument 

R = (PZ/Pl){l+~(pZ-Pl)} instead of PZ/Pl and from the fractiles of the 

corresponding plan the limits for nl may be found as 

where f = aOnl/nO may be found 1n the table for a = 0.05 and S = 0.10. 

Since f does not change much with (a,S) the tabulated values will give 

sufficient accuracy. 

In general, the binomial OC fractiles, Pp say, may be found with good 

approximation from the Poisson fractiles for the plan with the same 

decision numbers as 
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Table 5. 

Double sampling plans with n, = n2 • 

Poisson OC fractiles, v = n, A , and ASN = n, M. 

Equivalent single sampling plan (ao,no) for a = 0.05 and 6 = 0.10. R 

R 

12.05 .672 
.878 

8.856 .642 
1.32 

6.793 .565 
1.89 

5.357 .551 
2.63 

4.976 .526 
2.92 

4.397 .597 
3.52 

4.012 .590 
4.07 

3.678 .546 
4.70 

3.377 .541 
5.46 

3.258 .523 
5.82 

3.106 .564 
6.37 

2.954 .561 
7.01 

2.836 .534 
7.61 

2.778 .580 
7.94 

2.690 .578 
8.50 

o 1 
2 2 

o 2 
2 3 

o 2 
3 3 

o 3 
3 4 

o 3 
4 4 

1 4 
4 5 

1 5 
4 6 

1 5 
5 6 

1 6 
5 7 

1 6 
6 7 

2 7 
6 8 

2 8 
6 9 

2 8 
7 9 

3 9 
7 10 

3 10 
7 11 

2.562 .594 4 11 
9.44 8 12 

2.505 .594 
9.93 

2.400 .555 
11.0 

2.343 .554 
11.6 

4 12 
8 13 

4 12 
9 13 

4 13 
9 14 

2.287 .532 4 13 
12.3 10 14 

Probability of Acceptance 
.999 .995 .990 .975 .950 .900 .800 .500 .200 .100 .050 .025 .010 .005 .001 

.026 .060 .086 .141 .207 .310 .484 1.01 1.86 2.49 3.12 3.77 4.65 5.32 6.91 v 
1.03 1.05 1.07 1.11 1.15 1.18 1.21 1.13 .883 .730 .610 .517 .426 .374 .289 M 

.044 .099 .140 .222 .316 .457 .680 1.29 2.19 2.80 3.40 4.00 4.81 5.44 6.96 v 
1.04 1.09 1.12 1.17 1.21 1.25 1.27 1.15 .871 .714 .596 .507 .420 .370 .288 M 

.100 .177 .228 .325 .429 .580 .810 1.42 2.31 2.92 3.50 4.09 4.87 5.49 6.98 v 
1.091.161.201.261.32 1.381.421.361.11.954 .824.719.610.544.429 M 

.171 .289 .363 .496 .635 .827 1.11 1.82 2.78 3.40 3.99 4.55 5.29 5.85 7.20 v 
1.16 1.25 1.30 1.37 1.43 1.48 1.50 1.38 1.09 .915 .784 .682 .581 .522 .420 M 

.218 .342 .419 .555 .696 .889 1.17 1.88 2.84 3.46 4.04 4.61 5.34 5.90 7.23 v 
1.20 1.29 1.34 1.41 1.48 1.54 1.58 1.51 1.25 1.09 .961 .856 .744 .676 .553 M 

.354 .530 .635 .817 1.00 1.25 1.60 2.46 3.63 4.40 5.13 5.85 6.81 7.54 9.27 v 
1.051.101.131.181.23 1281.331.291.07.918 .795.697.596.535.433 M 

.414 .630 .758 .975 1.19 1.47 1.87 2.80 4.01 4.77 5.48 6.17 7.06 7.75 9.37 v 
1.06 1.13 1.17 1.23 1.29 1.34 1.38 1.30 1.05 .894 .773 .678 .583 .527 .430 M 

.549.769.8961.11 1.32 1.601.992.914.114.86 5.566.247.127.799.39 v 
1.10 1.18 1.22 1.29 1.35 1.42 1.47 1.44 1.21 1.06 .932 .828 .720 .653 .536 M 

.673 .939 1.09 1.34 1.58 1.89 2.32 3.32 4.57 5.33 6.04 6.70 7.55 8.18 9.66 v 
1.15 1.24 1.29 1.37 1.43 1.50 1.53 1.45 1.19 1.02 .895 .794 .692 .631 .525 M 

.760 1.02 1.17 1.42 1.65 1.96 2.39 3.38 4.62 5.39 6.09 6.75 7.59 8.22 9.69 v 
1.18 1.27 1.32 1.40 1.47 1.54 1.59 1.55 1.32 1.16 1.03 .927 .816 .749 .627 M 

.949 1.26 1.44 1.72 1.99 2.35 2.83 3.94 5.33 6.20 7.00 7.77 8.78 9.54 11.3 v 
1.071.131.171.231.29 1.361.421.391.181.04 .912.812.708.645.534 M 

1.05 1.42 1.61 1.93 2.24 2.62 3.14 4.31 5.74 6.61 
1.09 1.17 1.21 1.29 1.35 1.41 1.46 1.40 1.16 1.01 

7.408.159.119.8311.5 v 
.885 .788 .689 .631 .528 M 

1.21 1.56 1.75 2.06 2.36 2.73 3.24 4.40 5.82 6.68 7.47 8.21 9.16 9.87 11.5 v 
1.12 1.20 1.25 1.33 1.40 1.47 1.53 1.50 1.29 1.14 1.01 .910 .801 .735 .617 M 

1.39 1.79 2.01 2.36 2.70 3.12 3.68 4.95 6.52 7.49 8.38 9.24 10.4 11.2 13.1 v 
1.05 1.10 1.14 1.20 1.25 1.32 1.37 1.36 1.16 1.02 .899 .803 .702 .642 .538 M 

1.48 1.93 2.17 2.56 2.92 3.38 3.98 5.30 6.90 7.86 8.74 9.56 10.6 11.4 13.3 v 
1.06 1.13 1.17 1.24 1.30 1.36 1.41 1.37 1.14 .996 .878 .785 .689 .633 .534 M 

1.86 2.35 2.62 3.03 3.42 3.90 4.54 5.97 7.70 8.76 9.73 10.7 11.9 12.8 14.9 v 
1.04 1.09 1.12 1.17 1.23 1.29 1.34 1.33 1.14 1.01 .890 .797 .700 .643 .543 M 

1.93 2.47 2.76 3.21 3.63 4.15 4.82 6.30 8.05 9.10 10.0 10.9 12.1 13.0 14.9 v 
1.05 1.10 1.14 1.20 1.26 1.32 1.37 1.34 1.13 .986 .873 .783 .691 .636 .541 M 

2.22 2.73 3.00 3.43 3.83 4.33 4.98 6.43 8.15 9.19 10.1 11.0 12.1 13.0 15.0 v 
1.07 1.14 1.18 1.25 1.31 1.38 1.45 1.44 1.25 1.11 .985 .886 .783 .720 .611 M 

2.352.913.213.674.10 4.635.326.818.579.60 10.511.412.513.315.2 v 
1.09 1.17 1.21 1.29 1.36 1.43 1.48 1.45 1.23 1.08 .960 .864 .765 .707 .604 M 

2.55 3.08 3;37 3.81 4.23 4.74 5.42 6.90 8.64 9.67 10.6 11.5 12.5 13.3 15.2 v 
1.12 1.20 1.25 1.32 1.39 1.47 1.54 1.53 1.33 1.19 1.06 .963 .856 .790 .675 M 

2.271 .565 5 142.76 3.35 3.66 4.14 4.59 5.14 5.86 7.44 9.30 10.4 11.4 12.4 13.6 14.5 16.6 v 
12.6 10 15 1.06 1.12 1.16 1.22 1.28 1.35 1.42 1.42 1.23 1.09 .975 .878 .778 .717 .612 M 

2.229 .564 5 15 
13.2 10 16 

2.87 3.52 3.85 4.37 4.85 5.43 6.19 7.81 9.70 10.8 11.8 12.7 13.9 14.8 16.8 v 
1.07 1.14 1.18 1.26 1.32 1.39 1.45 1.42 1.21 1.07 .953 .859 .764 .707 .607 M 
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Table 5. 

Double sampling plans with n, = n2 • 

Poisson OC fractiles, v = n, A , and ASN = n,M. 

Equivalent single sampling plan (ao,no) for a = 0.05 and S = 0.10. R 

2.171 .574 6 16 
14.1 11 17 

2.140 .574 6 17 
14.7 11 18 

2.086 .546 6 17 
15.7 12 18 

2.055 .563 7 18 
16.4 13 19 

2.015 .553 7 19 
17.3 13 20 

1.989 .569 8 20 
18.0 14 21 

1.957 .559 8 21 
18.9 14 22 

1.934 .574 9 22 
19.6 15 23 

1.907 .566 9 23 
20.5 15 24 

1.88.8 .580 10 24 
21.2 16 25 

1.864 .572 10 25 
22.0 16 26 

1.842 .555 10 25 
22.9 17 26 

1.820 .548 10 26 
23.9 17 27 

1.805 .559 11 27 
24.5 18 28 

1.786 .553 11 28 
25.5 18 29 

1.772 .563 12 29 
26.2 19 30 

1.755 .557 12 30 
27.1 19 31 

1.743 .568 13 31 
27.8 20 32 

1.729 .562 13 32 
28.6 20 33 

1.717 .572 14 33 
29.3 21 34 

Probability of Acceptance 
.999 .995 .990 .975 .950 .900 .800 .500 .200 .100 .050 .025 .010 .005 .001 

3.31 3.98 4.33 4.86 5.36 5.96 6.75 8.45 10.4 11.6 12.7 13.7 15.0 16.0 18.2 v 
1.05 1.11 1.14 1.20 1.26 1.33 1.39 1.40 1.22 1.08 .966 .872 .774 .715 .614 M 

3.41 4.14 4.51 5.08 5.61 6.24 7.06 8.81 10.8 12.0 13.1 14.0 15.3 16.2 18.3 v 
1.061.121.161.231.30 1.361.421.401.201.06 .947.856.763.707.610 M 

3.71 4.39 4.74 5.29 5.79 6.40 7.20 8.92 10.9 12.1 
1.08 1.15 1.20 1.27 1.34 1.41 1.48 1.49 1.30 1.16 

4.11 4.81 5.18 5.75 6.27 6.91 7.74 9.54 11.6 12.9 
1.06 1.11 1.15 1.21 1.27 1.35 1.42 1.45 1.30 1.17 

4.31 5.06 5.44 6.04 6.58 7.24 8.10 9.93 12.0 13.3 
1.07 1.14 1.18 1.25 1.31 1.39 1.46 1.47 1.29 1.15 

13.1 14.1 15.3 16.2 18.3 v 
1.04 .945 .842 .779 .669 M 

14.015.1 16.4 17.4 19.7 v 
1.05 .951 .846 .782 .671 M 

14.4 15.4 16.7 17.7 19.9 v 
1.03 .938 .836 .775 .669 M 

4.745.505.906.527.08 7.768.6510.612.814.1 15.316.4 17.8 18.821.3 v 
1.051.101.141.201.26 1.331.401.441.291.16 1.04.944.841.778.671 M 

4.925.746.166.807.38 8.099.0010.913.214.4 15.616.718.019.121.4 v 
1.06 1.12 1.16 1.23 1.30 1.37 1.44 1.45 1.28 1.14 1.03 .931 .832 .772 .669 M 

5.37 6.21 6.63 7.29 7.89 8.62 9.57 11.6 13.9 15.3 
1.05 1.10 1.13 1.19 1.25 1.32 1.39 1.42 1.27 1.15 

5.55 6.43 6.88 7.57 8.19 8.94 9.91 11.9 14.3 15.6 
1.06 1.11 1.15 1.22 1.28 1.35 1.42 1.43 1.27 1.13 

16.5 17.7 19.2 20.2 22.7 v 
1.03 .937 .836 .775 .671 M 

16.8 18.0 19.4 20.4 22.8 v 
1.02 .926 .829 .770 .669 M 

6.02 6.92 7.37 8.08 8.72 9.49 10.5 12.6 15.0 16.5 17.7 19.0 20.5 21.6 24.2 v 
1.04 1.09 1.12 1.18 1.24 1.30 1.38 1.41 1.26 1.14 1.03 .931 .832 .773 .672 M 

6.18 7.13 7.61 8.35 9.00 9.80 10.8 12.9 15.4 16.8 
1.051.101.141.201.27 1.341.401.421.251.12 

6.43 7.33 7.79 8.50 9.14 9.92 10.9 13.0 15.4 16.8 
1.06 1.12 1.16 1.23 1.29 1.37 1.44 1.48 1.341.21 

6.64 7.59 8.07' 8.81 9.47 10.3 11.3 13.4 15.8 17.2 
1.07 1.14 1.19 1.26 1.33 1.40 1.48 1.49 1.33 1.19 

18.0 19.2 20.7 21.8 24.3 v 
1.01 .922 .826 .769 .670 M 

18.1 19.3 20.7 21.8 24.3 v 
1.09 .995 .891 .827 .717 M 

18.5 19.6 21.0 22.1 24.5 v 
1.08 .980 .880 .819 .714 M 

7.10 8.06 8.55 9.30 9.98 10.8 11.8 14.0 16.5 18.0 19.3 20.5 22.0 23.2 25.7 v 
1.06 1.11 1.15 1.22 1.28 1.35 1.43 1.47 1.33 1.20 1.08 .988 .886 .824 .716 M 

7.30 8.31 8.82 9.60 10.3 
1.07 1.13 1.17 1.25 1.31 

11.1 12.2 14.4 16.9 18.4 19.7 20.8 22.3 23.4 25.9 v 
1.39 1.46 1.48 1.32 1.18 1.07 .975 .876 .816 .713 M 

7.78 8.80 9.32 10.1 10.8 11.7 12.8 15.1 17.7 19.2 20.5 21.8 23.4 24.5 27.2 v 
1,:05 1.11 1.14 1.21 1.27 1.34 1.42 1.46 1.32 1.19 1.08 .982 .881 .820 .716 M 

7.97 9.04 9.58 10.4 11.1 12.0 13.1 15.4 18.0 19.5 20.9 22.1 23.6 24.7 27.3 v 
1.061.121.161.231.30 1.371.451.471.31 1.18 1.06.970.873.814.713 M 

8.47 9.54 10.1 10.9 11.7 12.5 13.7 16.1 18.8 20.3 21.7 23.0 24.6 25.8 28.6 v 
1.051.101.141.201.26 1.331.41 1.451.31 1.18 1.07.977 .878 .818 .715 M 

8.65 9.78 10.3 11.2 12.0 12.9 14.0 16.4 19.1 20.7 22.0 23.3 24.9 26.0 28.7 v 
1.061.121.161.221.29 1.361.431.461.301.17 1.06.966.870.812.713 M 

9.16 10.3 10.9 11.7 12.5 13.4 14.6 17.1 19.9 21.5 22.9 24.2 25.9 27.2 30.0 v 
1.051.101.131.191.25 1.321.401.441.301.18 1.06.972 .874 .816.715 M 
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Table 6. 

Three-stage sampling plans with n1 = n2 = n3 • 

Poisson DC fractiles, v = n1 A , and ASN n1M. 

Equivalent single sampling plan (ao,no) for ex. = 0.05 and S 0.10. R 

R n,/no ,a, a2 a3 

r, rz r3 

27.13 .486 -1 0 1 
,223 1 2 2 

11.22 .368 -1 0 1 
.967 2 2 2 

9.041 .584 
1.29 

7.935 .561 
1.53 

6.506 .494 
2.00 

5.587 .449 
2.47 

4.806 .451 
3.08 

4.525 .451 
3.37 

4.043 .443 
4.02 

3.633 .483 
4.80 

3.321 .453 
5.62 

3.169 .438 
6.13 

2.974 .422 
6.92 

2.808 .415 
7.77 

2.683 .392 
8.54 

2.608 .426 
9.08 

2.510 .423 
9.89 

2.450 .415 
10.5 

2.397 .446 
11.0 

2.332 .442 
11.8 

2.270 .428 
12.6 

2.195 .402 
13.7 

012 
2 3 3 

o 1 3 
2 4 4 

o 1 3 
3 3 4 

o 1 3 
344 

o 2 4 
3 5 5 

o 2 5 
356 

o 3 5 
456 

1 3 7 
478 

1 4 7 
578 

148 
5 7 9 

149 
5 8 10 

1 5 10 
6 8 11 

1 5 10 
6 9 11 

2 6 11 
7 10 12 

2 7 12 
7 11 13 

2 7 13 
7 11 14 

3 8 14 
8 12 15 

3 9 15 
8 13 16 

3 9 16 
8 14 17 

3 9 16 
9 14 17 

Probability of Acceptance 
.999 .995 .990 .975 .950 .900 .800 .500 .200 .100 .050 .025 .010 .005 .001 

.001 .005 .010 .024 .048 .094 .182 .476 .961 1.30 1.64 1.97 2.40 2.73 3.50 v 
2.00 2.00 1.99 1.99 1.97 1.94 1.86 1.54 1.08 .843 .676 .557 .447 .387 .293 M 

.016.037.053.086.126 .189.293.5991.081.41 1.742.062.482.803.55 v 
2.03 2.07 2.09 2.13 2.17 2.20 2.20 2.00 1.56 1.30 1.11 .953 .801 .712 .563 M 

.043 .093 .129 .199 .279 .396 .581 1.10 1.92 2.52 3.14 3.78 4.65 5.32 6.91 v 
1.04 1.09 1.12 1.18 1.24 1.30 1.35 1.28 .987 .796 .649 .539 .435 .379 .290 M 

.045 .102 .146 .232 .330 .471 .685 1.24 2.05 2.62 3.20 3.81 4.66 5.33 6.92 v 
1.04 1.10 1.14 1.21 1.28 1.36 1.43 1.36 1.04 .832 .674 .555 .443 .383 .291 M· 

.098 .172 .220 .309 .404 .539 .741 1.28 2.07 2.63 3.21 3.82 4.66 5.33 6.92 v 
1.10 1.19 1.24 1.33 1.41 1.51 1.59 1.55 1.26 1.06 .900 .770 .638 .560 .433 M . 

.140.227.282.379.480 .620.826 1.362.132.68 3.243.84.4,675.336.92 v 
1.151.261.321.431.52 1.631.731.731.41 1.18 .985.826.667.577 .438 M 

.181 .304 .378 .507 .637 .811 1.06 1.67 2.51 3.06 3.61 4.15 4.91 5.51 6.98 v 
1.171.271.331.431.52 1.611.691.661.351.13 .945.801.656.573.438 M 

.188 .327 .413 .564 .715 .913 1.19 1.84 2.69 3.24 3.76 4.28 4.99 5.56 6.99 v 
1.18 1.29 1.36 1.48 1.57 1.67 1.75 1.67 1.32 1.09 .918 .783 .647 .568 .437 M 

.330 .484 .574 .727 .879 1.08 1.36 2.05 2.96 3.55 4.11 4.65 5.36 5.91 7.24 v 
1.28 1.39 1.45 1.54 1.62 1.70 1.76 1.71 1.41 1.21 1.05 .916 .782 .701 .562 M 

.424 .650 .781 .995 1.20 1.46 1.81 2.62 3.67 4.36 5.04 5.75 6.71 7.47 9.24 v 
1.07 1.16 1.22 1.32 1.42 1.53 1.63 1.61 1.30 1.08 .907 .769 .632 .556 .438 M 

.625 .849 .973 1.18 1.37 1.62 1.97 2.79 3.85 4.55 5.23 5.92 6.84 7.56 9.27 v 
1.14 1.23 1.28 1.38 1.47 1.57 1.67 1.70 1.45 1.25 1.07 .929 .780 .692 .549 M 

.662 .909 1.05 1.27 1.48 1.75 2.11 2.95 4.01 4.69 5.34 5.99 6.88 7.58 9.28 v 
1.151.251.321.421.52 1.631.72 1.72 1.43 1.23 1.06.919.776.690.548 M 

.720 1.01 1.17 1.42 1.66 1.95 2.34 3.20 4.26 4.92 5.54 6.15 6.99 7.65 9.29 v 
1.17 1.30 1.38 1.51 1.62 1.74 1.84 1.81 1.48 1.26 1.08 .937 .788 .700 .553 M 

.928 1.22 1.38 1.64 1.88 2.18 2.59 3.50 4.60 5.27 5.90 6.50 7.29 7.91 9.43 v 
1.25 1.37 1.44 1.56 1.66 1.77 1.86 1.84 1.54 1.34 1.17 1.04 .895 .809 .656 M 

1.02 1.33 1.49 1.75 1.99 2.30 2.70 3.60 4.68 5.35 5.96 6.55 7.33 7.94 9.44 v 
1.28 1.42 1.50 1.62 1.73 1.85 1.95 1.94 1.64 1.42 1.23 1.08 .926 .831 .665 M 

1.29 1.62 1.80 2.08 2.34 2.66 3.10 4.09 5.31 6.09 6.84 7.59 8.60 9.39 11.3 v 
1.15 1.26 1.32 1.42 1.53 1.64 1.77 1.83 1.59 1.39 1.21 1.06 .895 .798 .639 M 

1.41 1.79 1.98 2.29 2.57 2.93 3.39 4.42 5.68 6.46 7.19 7.90 8.85 9.58 11.3 v 
1.18 1.29 1.35 1.46 1.55 1.67 1.78 1.82 1.57 1.37 1.19 1.04 .888 .795 .640 M 

1.45 1.86 2.07 2.40 2.70 3.07 3.55 4.60 5.86 6.62 7.33 8.02 8.92 9.63 11.4 v 
1.19 1.31 1.38 1.50 1.60 1.72 1.83 1.84 1.55 1.34 1.17 1.03 .880 .791 .639 M 

1.79 2.21 2.43 2.77 3.09 3.48 3.99 5.12 6.52 7.40 8.25 9.09 10.2 11.1 13.1 v 
1.11 1.21 1.26 1.36 1.46 1.57 1.69 1.75 1.52 1.32 1.15 1.01 .858 .770 .626 M 

1.89 2.37 2.61 2.98 3.32 3.73 4.27 5.45 6.86 7.74 8.56 9.36 10.4 11.2 13.1 v 
1.13 1.23 1.29 1.39 1.48 1.59 1.70 1.75 1.51 1.31 1.14 .999 .854 .768 .627 M 

1.94 2.46 2.72 3.13 3.48 3.92 4.47 5.66 7.06 7.91 8.69 9.46 10.5 11.3 13.2 v 
1.14 1.25 1.32 1.44 1.54 1.66 1.77 1.81 1.55 1.34 1.16 1.02 .867 .778 .630 M 

2.23 2.68 2.92 3.29 3.62 4.03 4.56 5.72 7.10 7.94 8.72 9.48 10.5 11.3 13.2 v 
1.201.321.391.511.61 1.741.871.941.701.50 1.311.16.993.891.719 M 
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Table 6. 

Three-stage sampling plans with n1 = n2 = n3 • 

Poisson DC fractiles, v = n1 A , and ASN n1M. 

Equivalent single sampling plan (ao,no) for a = 0.05 and S = 0.10. R 

R n,lno a, a 2 a3 

2.157 .396 
14.4 

r1 rz r3 

3 9 17 
9 14 18 

2.120 .429 4 11 19 
15.0 10 15 20 

2.081 .428 4 12 20 
15.8 10 16 21 

2.044 .436 5 12 21 
16.6 11 17 22 

2.006 .429 5 13 22 
17.6 111823 

1.968 .417 5 13 23 
18.6 11 19 24 

1.931 .431 6 14 25 
19.7 12 20 26 

1.911 .430 6 15 26 
20.4 12 21 27 

1.885 .421 6 16 26 
21.3 13 21 27 

1.853· .407 6 16 27 
22.5 13 22 28 

1.825 .418 7 17 29 
23.7 14 23 30 

1.799 .407 7 17 30 
24.8 14 24 31 

1.771 .426 8 20 33 
26.2 15 26 34 

1.747 .418 8 21 34 
27.6 16 26 35 

1.731 .425 9 21 36 
28.5 16 28 37 

1.715 .426 9 23 37 
29.5 17 28 38 

Probability of Acceptance 
.999 .995 .990 .975 .950 .900 .800 .500 .200 .100 .050· .025 .010 .005 .001 

2.29 2.79 3.04 3.43 3.78 4.20 4.75 5.93 7.31 8.14 8.90 9.63 10.6 11.3 13.2 v 
1.21 1.35 1.43 1.55 1.67 1.80 1.92 1.95 1.68 1.47 1.29 1.14 .981 .884 .718 M 

2.70 3.24 3.51 3.93 4.32 ·4.78 5.39 6.68 8.22 9.15 10.0 10.912.0 12.8 14.9 v 
1.14 1.25 1.31 1.42 1.52 1.63 1.75 1.80 1.57 1.38 1.22 1.08 .935 .847 .697 M 

2.83 3.42 3.72 4.17 4.58 5.06 5.69 7.03 8.59 9.52 10.4 11.2 12.3 13.1 15.0 v 
1.16 1.27 1.34 1.45 1.54 1.65 1.76 1.80 1.56 1.36 1.20 1.07 .924 .839 .695 M 

3.22 3.80 4.09 4.54 4.94 5.44 6.08 7.45 9.09 10.1 11.1 12,0 13.3 14.2 16.5 v 
1.12 1.21 1.27 1.38 1.48 1.60 1.73 1.81 1.59 1.40 1.23 1.08 .928 .838 .690 M 

3.35 3.98 4.29 4.77 5.19 5.71 6.37 7.77 9.41 10.4 11.3 12.2 13.4 14.4 16.5 v 
1.13 1.23 1.30 1.40 1.50 1.62 1.75 1.82 1.59 1.40 1.22 1.08 .929 .840 .691 M 

3.424.104.444.945.39 5.926.598.009.6310.6 11.512.4 13.5 14.4 16.5 v 
1.14 1.26 1.33 1.45 1.56 1.69 1.82 1.88 1.63 1.42 1.24 1.10 .941 .848 .695 M 

3.92 4.62 4.97 5.50 5.96 6.52 7.22 8.71 10.5 11.5 
1.11 1.22 1.28 1.40 1.51 1.63 1.76 1.83 1.59 1.39 

12.5 13.5 14.8 15.8 18.1 v 
1.22 1.07 .920 .830 .686 M 

3.984.755.135.696.18 6.767.499.0110.811.8 12.813.714.915.918.1 v 
1.11 1.22 1.29 1.41 1.51 1.64 1.76 1.82 1.58 1.38 1.21 1.07 .919 .831 .688 M 

4.34 5.03 5.38 5.90 6.36 6.93 7.65 9.17 10.9 12.0 13.0 13.9 15.1 16.0 18.2 v 
1.15 1.26 1.33 1.43 1.53 1.65 1.78 1.86 1.65 1.46 1.29 1.15 .998 .906 .751 M 

4.455.195.556.096.57 7.147.879.4011.1 12.2 13.1 14.015.216.1 18.2 v 
1.171.291.361.481.59 1.72 1.85 1.92 1.69 1.49 1.321.171.01.916.756 M 

4.955.71 6.086.647.14 7.748.5010.1 11.913.0 14.015.016.317.319.7 v 
1.14 1.25 1.31 1.43 1.54 1.66 1.80 1.88 1.67 1.47 1.30 1.15 .995 .901 .745 M 

5.06 5.87 6.26 6.84 7.36 7.97 8.74 10.3 12.2 13.2 14.2 15.2 16.4 17.4 19.7 v 
1.15 1.27 1.35 1.48 1.59 1.73 1.86 1.94 1.70 1.50 1.32 1.17 1.01 .909 .749 M 

5.68 6.58 7.01 7.65 8.21 8.87 9.70 11.4 13.4 14.5 15.6 16.6 17.9 18.9 21.3 v 
1.13 1.23 1.30 1.41 1.52 1.64 1.76 1.84 1.62 1.43 1.26 1.12 .971 .884 .738 M 

6.08 6.93 7.35 7.97 8.53 9.19 10.0 11.8 13.7 14.9 
1.17 1.28 1.35 1.45 1.56 1.67 1.80 1.87 1.66 1.47 

15.9 16.9 18.2 19.1 21.4 v 
1.31 1.18 1.03 .944 .793 M 

6.30 7.26 7.73 8.41 9.00 9.70 10.6 12.4 14.4 15.6 16.7 17.7 19.1 20.2 22.7 v 
1.11 1.221.291.41 1.52 1.651.781.861.631.43 1.26 '1.12.968.880.735 M 

6.73 7.65 8.10 8.77 9.36 10.1 10.9 12.8 14.8 16.1 17.2 18.2 19.5 20.5 22.9 v 
1.15 1.26 1.32 1.43 1.53 1.64 1.76 1.84 1.63 1.45 1.29 1.16 1.02 .931 .785 M 
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Table 7. 

Seven-stage sampling plans with n1 = n2 = n3 = n4 = ns = ns = nr 

Poisson OC fractiles, v = n1 A , and ASN = n1M. 

Equivalent single sampling plan (ao,no) for a = 0.05 and S = 0.10. R 

R n,lno a, 8 2 8 3 a4 as 8 6 8 7 

r, f2 r3 f4 r5 r6 f7 

20.59 .267 -1 -1 0 0 0 0 1 
.391 1 2 2 2 2 2 2 

10.66 .316 -1 0 0 1 1 1 2 
1.04 2 2 2 3 3 3 3 

8.057 .276 -1 0 0 1 1 2 3 
1.50 2 2 3 4 4 4 4 

6.579 .243 -1 0 0 1 1 2 3 
1.97 2 3 3 4 4 4 4 

5.478 .227 -1 0 0 1 2 3 4 
2.54 2 3 4 5 5 5 5 

4.722 .233 -1 0 1 2 3 4 5 
3.16 3 3 4 5 6 6 6 

4.153 .212 -1 0 1 2 3 4 6 
3.85 3 4 4 5 6 7 7 

3.842 .231 -1 0 2 3 4 5 7 
4.37 3 4 5 6 7 8 8 

3.572 .241 -1 1 2 3 5 6 8 
4.95 3 . 5 6 7 8 9 9 

3.444 .237 -1 1 2 3 5 7 9 
5.27 3 5 6 8 9 10 10 

3.271 .261 
5.78 

3.071 .255 
6.50 

2.922 .243 
7.17 

2.754 .247 
8.09 

2.624 .246 
8.96 

2.518 .234 
9.82 

2.415 .237 
10.8 

2.319 .230 
11.9 

2.234 .249 
13.1 

2.163 .243 
14.2 

2.113 .248 
15.2 

2.057 .238 
16.3 

o 1 2 4 5 7 10 
4 5 7 8 10 11 11 

o 1 3 5 6 8 11 
4 6 7 9 10 12 12 

o 1 3 5 7 9 12 
4 6 8 9 11 13 13 

o 2 4 6 8 10 13 
5 7 8 10 12 14 14 

o 2 5 7 9 12 15 
5 7 9 11 13 15 16 

o 2 5 7 10 12 16 
5 7 10 12 14 16 17 

o 3. 5 8 11 14 18 
5 8 11 13 16 18 19 

o 3 6 9 12 15 19 
6 8 11 14 17 19 20 

1 4· 7 10 13 17 22 
6 10 13 16 19 22 23 

1 4 8 11 15 19 23 
7 10 13 17 20 23 24 

1 5 9 12 16 21 25 
7 11 14 18 22 25 26 

1 5 9 13 17 22 27 
7 11 15 19 23 26 28 

Probability of Acceptance 
.999 .995 .990 .975 .950 .900 .800 .500 .200 .100 .050 .025 .010 .005 .001 

.001 .005 .009 .021 .038 .068 .121 .287 .573 .789 1.01 1.24 1.54 1.77 2.30 v 
3.01 3.03 3.05 3.10 3.16 3.22 3.23 2.89 2.07 1.60 1.25 1.00 .777 .657 .477 M 

.016 .036 .051 .081 .117 .172 .260 .518 .937 1.25 1.56 1.89 2.32 2.66 3.46 v 
2.06 2.13 2.18 2.28 2.37 2.46 2.54 2.38 1.83 1.49 1.23 1.04 .854 .748 .578 M 

.023 .050 .071 .112 .158 .224 .323 .586 .983 1.27 1.58 1.89 2.33 2.66 3.46 v 
2.09 2.20 2.28 2.42 2.56 2.72 2.86 2.75 2.09 1.66 1.33 1.10 .876 .760 .580 M 

.039 .078 .103 .148 .195 .261 .358 .613 .999 1.28 1.58 1.89 2.33 2.66 3.46 v 
2.16 2.33 2.44 2.63 2.81 3.01 3.20 3.14 2.45 1.96 1.57 1.28 .996 .845 .619 M 

.044 .095 .129 .190 .252 .332 .446 .724 1.11 1.38 1.65 1.94 2.35 2.67 3.46 v 
2.18 2.38 2.51 2.74 2.95 3.17 3.38 3.34 2.63 2.12 1.70 1.37 1.05 .876 .626 M 

.092 .157 .198 .269 .341 .435 .568 .888 1.32 1.61 1.89 2.17 2.55 2.85 3.57 v 
2.20 2.35 2.45 2.62 2.78 2.97 3.13 3.09 2.49 2.07 1.74 1.48 1.23 1.08 .849 M 

.129.203.248.323.398 .496.633.9551.381.65 1.922.192.562.853.57 v 
2.29 2.49 2.61 2.82 3.01 3.23 3.43 3.39 2.76 2.32 1.96 1.68 1.39 1.22 .928 M 

.164 .264 .322 .417 .509 .627 .787 1.16 1.64 1.96 2.26 2.55 2.94 3.23 3.91 v 
2.29 2.46 2.56 2.72 2.88 3.05 3.20 3.14 2.52 2.09 1.75 1.49 1.23 1.08 .843 M 

.188 .318 .393 .512 .621 .755 .933 1.34 1.87 2.22 2.57 2.92 3.40 3.77 4.64 v 
2.07 2.20 2.30 2.49 2.67 2.89 3.10 3.14 2.54 2.09 1.71 1.42 1.13 .968 .722 M 

.188 .323 .405 .539 .661 .809 1.00 1.42 1.94 2.28 2.61 2.95 3.41 3.78 4.64 v 
2.07 2.21 2.32 2.53 2.75 2.99 3.22 3.24 2.60 2.13 1.74 1.44 1.14 .973 .723 M 

.338 .488 .570 .700 .820 .968 1.16 1.61 2.22 2.68 3.20 3.80 4.65 5.33 6.91 v 
1.46 1.75 1.92 2.20 2.46 2.75 3.04 3.12 2.47 1.96 1.54 1.22 .936 .795 .591 M 

.394 .566 .657 .798 .927 1.09 1.30 1.77 2.40 2.85 3.33 3.87 4.68 5.34 6.92 v 
1.50 1.77 1.93 2.19 2.42 2.69 2.95 3.05 2.48 2.02 1.62 1.30 .997 .835 .603 M 

.407 .599 .701 .857 .998 1.17 1.39 1.87 2.49 2.92 3.37 3.89 4.68 5.34 6.92 v 
1.52 1.82 2.00 2.28 2.53 2.81 3.08 3.17 2.57 2.09 1.68 1.34 1.01 .842 .604 M 

.593 .780 .879 1.03 1.17 1.35 1.58 2.10 2.77 3.23 3.70 4.21 4.93 5.51 6.98 v 
1.59 1.82 1.96 2.19 2.41 2.67 2.93 3.08 2.59 2.17 1.81 1.52 1.22 1.04 .767 M 

.649 .872 .988 1.17 1.33 1.53 1.78 2.34 3.03 3.49 3.93 4.40 5.05 5.60 7.00 v 
1.62 1.86 2.00 2.23 2.44 2.67 2.91 3.00 2.50 2.10 1.76 1.49 1.20 1.04 .766 M 

.665.911 1.041.241.41 1.621.882.443.123.55 3.984.435.075.607.00 v 
1.64 1.91 2.07 2.33 2.56 2.83 3.10 3.20 2.65 2.21 1.84 1.54 1.23 1.05 .768 M 

.723 1.02 1.17 1.40 1.60 1.83 2.12 2.71 3.42 3.87 4.31 4.77 5.42 5.94 7.24 v 
1.59 1.85 2.01 2.29 2.54 2.82 3.10 3.22 2.66 2.21 1.83 1.52 1.21 1.03 .762 M 

.920 1.20 1.34 1.56 1.75 1.98 2.27 2.89 3.61 4.07 4.50 4.94 5.54 6.03 7.27 v 
1.73 1.98 2.12 2.36 2.59 2.84 3.11 3.22 2.71 2.29 1.93 1.65 1.36 1.19 .908 M 

1.09 1.46 1.64 1.90 2.12 2.38 2.69 3.36 4.18 4.74 5.32 5.95 6.85 7.56 9.27 v 
1.37 1.64 1.82 2.11 2.37 2.68 3.00 3.18 2.64 2.17 1.76 1.42 1.10 .936 .692 M 

1.33 1.66 1.83 2.07 2.29 2.55 2.87 3.56 4.40 4.95 5.50 6.08 6.92 7.60 9.28 v 
1.52 1.78 1.93 2.18 2.41 2.67 2.96 3.13 2.65 2.23 1.86 1.57 1.26 1.09 .816 M 

1.44 1.82 2.01 2.28 2.52 2.79 3.14 3.87 4.75 5.32 5.88 6.45 7.24 7.86 9.41 v 
1.50 1.75 1.89 2.13 2.36 2.62 2.90 3.07 2.60 2.19 1.83 1.54 1.25 1.09 .822 M 

1.46 1.88 2.09 2.39 2.65 2.94 3.30 4.04 4.90 5.44 5.97 6.50 7.26 7.87 9.41 v 
1.51 1.78 1.94 2.20 2.45 2.73 3.02 3.18 2.67 2.25 1.88 1.58 1.27 1.10 .824 M 
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Table 7. 

Seven-stage sampling plans with n1 = n2 = n3 = n4 = ns = ns = nr 

Poisson OC fractiles, v = n1 Ie , and ASN = n1M. 

Equivalent single sampling plan (ao,no) for a = 0.05 and {3 0.10. R 

n,lno 8 1 a2 8 3 8 4 8 5 8 6 8 7 

2.015 .237 
17.3 

1.999 .256 
17.8 

1.970 .248 
18.6 

1.932 .249 
19.7 

1.900 .241 
20.7 

1.874 .240 
21.7 

1.851 .241 
22.5 

1.835 .240 
23.2 

r1 r2 r3 r4 r5 ra r7 

1 5 10 14 18 23 29 
7 12 16 20 24 27 30 

2 6 11 15 19 24 30 
8 13 17 21 25 29 31 

2 6 11 15 19 25 31 
8 13 17 22 26 30 32 

2 7 12 16 21 27 33 
9 13 18 23 28 32 34 

2 7 12 17 22 27 34 
9 14 18 23 28 32 35 

2 7 13 18 23 29 36 
9 14 19 24 30 34 37 

2 8 13 19 24 30 37 
9 15 20 25 31 35 38 

2 8 14 19 25 31 39 
9 15 21 26 32 36 40 

1.809 .241 3 8 14 20 26 32 40 
2~4 10 16 21 27 33 37 41 

1.790 .2443 9 15 21 27 34 42 
25.3 10 16 23 29 35 39 43 

1.777 .243 3 9 16 22 28 35 43 
25.9 10 17 23 29 36 41 44 

1.758 .243 3 10 16 23 29 36 45 
26.9 11 17 23 30 36 42 46 

1.745 .241 3 10 17 23 30 37 46 
27.7 11 17 24 31 37 43 47 

1.734 .239 3 10 17 24 31 38 47 
28.3 11 17 25 32 38 44 48 

1.719 .238 3 10 18 25 32 39 48 
292 11 18 25 32 39 45 49 

Probability of Acceptance 
.999 .995 .990 .975 .950 .900 .800 .500 .200 .100 .050 .025 .010 .005 .001 

1.51 1.972.202.542.82 3.133.51 4.275.155.68 6.196.707.41 7.989.45 v 
1.53 1.81 1.98 2.25 2.50 2.79 3.07 3.22 2.72 2.29 1.93 1.63 1.32 1.14 .843 M 

1.902.352.572.873.13 3.433.814.61 5.606.25 6.927.638.61 9.4011.3 v 
1.38 1.64 1.79 2.04 2.28 2.56 2.86 3.07 2.61 2.18 1.80 1.50 1.19 1.02 .769 M 

1.91 2.38 2.60 2.93 3.20 3.51 3.89 4.69 5.66 6.29 6.94 7.63 8.62 9.40 11.3 v 
1.39 1.66 1.82 2.09 2.35 2.64 2.95 3.16 2.67 2.22 1.83 1.51 1.19 1.02 .769 M 

2.17 2.62 2.84 3.16 3.44 3.77 4.17 5.00 6.00 6.65 7.29 7.95 8.87 9.59 11.3 v 
1.45 1.69 1.83 2.08 2.32 2.59 2.89 3.09 2.63 2.21 1.86 1.57 1.28 1.12 .868 M 

2.27 2.73 2.94 3.26 3.54 3.86 4.26 5.10 6.09 6.72 7.34 7.99 8.88 9.60 11.3 v 
1.50 1.75 1.90 2.14 2.38 2.65 2.94 3.14 2.69 2.29 1.94 1.65 1.34 1.17 .888 M 

2.32 2.82 3.06 3.41 3.71 
1.51 1.77 1.92 2.17 2.41 

4.06 4.48 5.34 6.34 6.95 7.55 8.15 8.99 9.67 11.4 v 
2.68 2.97 3.14 2.67 2.27 1.92 1.63 1.34 1.17 .888 M 

2.40 2.95 3.21 3.58 3.89 4.24 4.67 5.54 6.56 7.20 7.82 8.43 9.28 9.94 11.6 v 
1.49 1.75 1.91 2.16 2.40 2.67 2.96 3.16 2.71 2.29 1.93 1.64 1.33 1. 16 .887 M 

2.41 2.99 3.28 3.68 4.02 4.39 4.84 5.73 6.74 7.37 7.96 8.56 9.37 10.0 11.6 v 
1.49 1.75 1.91 2.18 2.42 2.71 3.01 3.19 2.71 2.29 1.93 1.63 1.33 1.16 .887 M 

2.81 3.35 3.60 3.96 427 4.62 5.06 5.96 7.02 7.72 8.42 9.16 10.2 11.1 13.1 v 
1.43 1.70 1.872.132.39 2.682.993.21 2.742.31 1.93 1.61 1.291.11 .841 M 

2.85 3.46 3.75 4.15 4.49 4.87 5.33 6.26 7.34 8.04 8.72 9.44 10.4 11.2 13.2 v 
1.39 1.65 1.81 2.09 2.35 2.65 2.97 3.20 2.74 2.30 1.91 1.58 1.27 1.10 .837 M 

2.913.553.864.284.62 5.01 5.486.437.528.21 8.889.5710.511.313.2 v 
1.40 1.67 1.84 2.10 2.35 2.64 2.95 3.18 2.73 2.30 1.92 1.61 1.30 1.12 .850 M 

3.243.814.084.484.82 5.21 5.686.657.77 8.47 9.159.8410.811.513.3 v 
1.48 1.73 1.87 2.12 2.36 2.63 2.93 3.13 2.68 2.28 1.94 1.66 1.37 1.20 .936 M 

3.27 3.87 4.16 4.58 4.93 5.33 5.82 6.80 7.92 8.61 9.27 9.94 10.9 11.6 13.3 v 
1.49 1.74 1.89 2.14 2.38 2.66 2.96 3.16 2.71 2.30 1.95 1.66 1.37 1.20 .937 M 

3.283.914.214.665.02 5.445.946.928.038.71 9.3510.010.911.613.3 v 
1.49 1.75 1.90 2.16 2.41 2.70 3.00 3.21 2.75 2.34 1.98 1.68 1.38 1.21 .938 M 

3.394.054.374.81 5.18 5.606.107.108.238.91 9.5510.2 11.011.713.4 v 
1.52 1.79 1.95 2.20 2.44 2.71 2.99 3.18 2.73 2.33 1.98 1.70 1.41 1.24 .955 M 
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Appendix 

Tables of two-, three- and seven-stage sampling plans for a 0.005 

and S = 0.010. 

Tables of mUltiple sampling plans from Military Standard 105D. 
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Table A 1. 

Double sampling plans with n, = n2 • 

Poisson OC fractiles, v = n,A , and ASN = n,M. 

Equivalent single sampling plan (ao,no) for (J. = 0.005 and S = 0.010. R 

R 

77.64 .727 
.870. 

48.59 .683 
1.22 

0. 1 
2 2 

0. 2 
2 3 

Probability of Acceptance 
.999 .995 .990. .975 .950. .90.0. .80.0. .50.0. .20.0. .10.0. .0.50. .0.25 .0.10 .0.0.5 .0.0.1 

.0.26 .0.60. .0.86 .141 .20.7 .310. .484 1.0.1 1.86 2.49 3.12 3.77 4.65 5.32 6.91 v 
1.0.3 1.0.5 1.0.7 1.11 1.15 1.18 1.21 1.13 .883 .730. .610. .517 .426 .374 .289 M 

.0.44 .0.99 .140.' .222 .. 316: .457 .680..' 1.29 2.19: 2.80.-,' 3140. 4.0.0. 4 .. 81 5.44 6.96 v 
1.0.4 1.0.9 1.12 1.17 1.21 1.25 1.27 1.15 .871 .714 .596 .50.7 .420. .370. .288 M 

27.'55 .598 
1.85 

0. 2 '.10.0. .177 .228 .325 .429' .580. .810.' 1.42 2.31 2.92'~' 3:50. 4.0.9.4.87 5.49 6.98 v 
33 1.0.91.161.20. 1.26 1.32 1.381.421.361.11 .954 .824.719.610 .544.429 M 

18.34 .569 
2.54 

12.84:636 
3.41 

"'·1,21 .620. 
3.86 

0. 3 
3 4 

1 4 
4 5 

'1 5 
4 6 

9.262" .5681 5 
4,61 5 6 

.171 .289 .363 .496 .635 .. 827 1.11 1.82: 2.78 3.40.,' '3:99 4.55·5.29 5.85 7.20. v 
1.161.251.30. 1.37 1.43 1.481.50. 1.38 1.0.9.915 .784.682.581.522.420. M 

.354 .530. .635 .817 1.0.0. 1.25 1.60. 2.46 3.63 4.40. 5:13 5.85 - 6:81 7.54 9.27 v 
1.0.5 1.10. 1.13 1.18 1.23 1.28 1.33 1.29 1.0.7 .918 .79i; .697 .596 .535 .433 M 

.414' .630. .758 .975 1.19 1.47 1.87 2.80. 4.0.1 4.77,' 5.48 6.17 - 7.0.6 7.75 9.37 v 
1.0.6 1.13 1.17 1.23 1.29 1.34 1.38 1.30. 1.0.5 .894 .773 .678 .583 .527 .430. M 

.549 .769 .896 1.11 1.32' 1.50. 1.99 2.91, 4.11 4.86 5.56 6.24 7.12 7.79 9.39 v 
1.10. 1.18 1.22 1.29 1.35 1.42 1.47 1.44 1.21 1.0.6 .932 .828 .720. .653 .536 M 

8.0.40. .557 
5.31 

1 6' .673' .939 1.09 1.34 1.58 1.89 2.32 3.32 4.57 5.33 6.0.4 6.70. 7.55 8.18 9.66 v 
5 7 1.15 1.24 1.29 1.37 1.43 1.50. 1.53 1.45 1.19 1.0.2 .895 .794 .692 .631 .525 M 

6.959 .592 
6.18 

6.437 .::.583 
6.7'4 

5.880.' '.549 
7.48 

5.431. .'543 
8.23 

2 7 
6 8 

2 8 
6' 9 

2 8 
7 9 

2 9 
7 10. 

5:0.11 .5643 10. 
9.10. 8 11 

4.751 .559 
9.75 

'4.453 " .578 
10..6 

11 
12 

4 12 
9 13 

.949 1.26 1.44 1.72 1.99 2.35 2.83 3.94 5.33 6.20. 7.0.0. 7.77 - 8.78 9.54 11.3 v 
1.07 1.13 1.17 1.23 1.29 1.36 1.42 1.39 1.18 1.0.4 .912 .812 .70.8 .645 .534 M 

1.{)5 1.42 1.61 1.93 2.24 2.62 3.14 4.31 5.74 6.61' 7.40. 8.15.9.11 9.83 11.5 v 
1.091.171.21 1.291.35 1.41 1.461.40. 1.16 1.0.1 .885.788.689.631.528 M 

1.21 1.56 1.75 2.0.6 2.36 2.73 3.24 4.40. 5.82 6.68 .7.47 8.21 9.16 9.87 11.5 v 
1.12 1.20. 1.25 1.33 1.40. 1.47 1.53 1.50. 1.29 1.14 1.01 .910. .80.1 .735 .617 M 

1:38 1.77 1.98 2.33 2.65 3.0.6 3.60. 4.82 6.29 7.17 7.95 8.69. 9:62 10..3 11.9 v 
1.16 1.26 1.31 1.40. 1.47 1.53 1.58 1.51 1.27 1.11 .977 .876 .772 .710. .60.2 M 

1.70. 2.13 2.36' 2:73 3.0.8 3.52 4.11 5.42 6.99 7.95 '8.819.63 10..7 11.5 13.3 v 
1.0.9 1.16 1.21 1.28 1.35 1.42 1.48 1.47 1.27 1.12 .998 .897 .791 .726 .612 M 

1.85 2.33 2.59 2.99 3.37 3.84 4.46 5:&2 7.43 8.39 9.25 10.1 11.1 11.8 13.5 v 
1.12 1.20. 1.25 1.33 1.40. 1.47 1.52 1.48 1.25 1.0.9 .968 .869 .768 .70.8 .60.3 M 

2.22 2.73 3.00. 3.43 3.83 4.33 4.98 6.43 8.15 9.19 10:1 11.0. 12.1 13.0. 15.0. v 
1.0.7 1.14 1.18 1.25 1.31 1.38 1.45 1.44 1.25 1.11 .9S5 .886 .783 .720. .611 M 

4:289' •. 574 413' 2'.35' 2.91' 3.21 3.67 4.10 4.63 5;32 6.81 8:57 9.60. 10:5 11.4 12.5 13.3 15.2 v 
11.2 9 14 1.0.9 1.17 1.21 1.29 1.36 1.43 1.48 1.45 1.23 1.0.8 .960. .864 .765 .70.7 .60.4 M 

4.062 .. 591' 5 14 2:.7EY 3.35 3:66 4.14 4.59 5.14 5.86' 7.44 9.30." 10..4 11.4 12.4'13.6 14.5 16.6 v 
12.1 10. 15 1.0.6 1.12 1.16 1.22 1.28 1.35 1.42 1.42 1.23 1.0.9 .975 .878 .778 .717 .612 M 

-'3.90.7 '.543,"4 14 , 2.74 3.32 3.63 4,10. 4.54 5llS 5.79 7.32, 9.10. 10..1 11:1 11.913.0. 13.8 15.5 v 
12.8 10. 15 1.14 1.24 1.29 1.38 1.45 1.52 1.58 1.54 1.31 1.16 1.0.3 .933 .831 .769 .662 M 

3.740. .556 5 15 
13.7 11 16 

3.628 .553 5 16 
14.4 11 17 

3.494 .566 6 17 
15.3 12 18 

3.412 .563 6 18 
15.9 12 19 

3.12 3.73 4.0.5 4.54 5.00. 5.57 6.31 7.91 9.78 10..9 
1.10 1.17 1.22 1.29 1.36 1.44 1.51 1.51 1.32 1.17 

3.30. 3.95 4.30. 4.82 5.31 
1.12 1.20. 1.26 1.34 1.41 

5.90. 6.67 8.32 10..2 11.3 
1.48 1.54 1.51 1.30. 1.15 

3.71 4.39 4.74 5.29 5.79 6.40. 7.20. 8.92 10..9 12.1 
1.0.8 1. 15 1.20. 1.27 1.34 1.41 1.48 1.49 1.30. 1.16 

11.9 12.8 13.9 14.8 16.8 v 
1.0.5 .953 .848 .784 .671 M 

12.3 13.2 14.3 15.2 17.0. v 
1.0.3 .927 .827 .766 .662 M 

13.1 14.1 15.3 16.2 1'8.3 v 
1.04 .945 .842 .779 .669 M 

3.87 4.60. 4.98 5.56 6.0.8 6.73 7.56 9.32 11.3 12.5 13.5 14.5 15.7 16.6 18.6 v 
1.10. 1.18 1.23 1.31 1.38 1.45 1.51 1.49 1.28 1.14 1.0.2 .922 .823 .765 .662 M 



Table A 1. 

Double sampling plans with n, = n2 • 

Poisson OC fractiles, v = n, Ie , and ASN = n, M. 

Equivalent single sampling plan (ao,no) for a = 0.005 and S 0.010. R 

R 

3.300 .575 7 19 
16.8 13 20 

3.238 .572 7 20 
17.4 13 21 

3.144 .583 8 21 
t, '18.3 '14 22 

3.061 .546 7 21 
'Hl.2 • '14 22 

2.985 .555 8 22 
20.1 " 15 23 

Probability of Acceptance 
.999 .995 .990 .975 .950 .900 .800 .500 .200 .100 .050 .025 .010 .005 .001 

4.31 5.06 5.44 6.04 6.58 7.24 8.10 9.93 12,0 13.3 14.4 15.4 16.7 17.7 19.9 v 
1.07 1.14 1.18 1.25" 1.31' 1.39 1.46' 1.47 1.29' 1.15 1.03 .938 .836 .775 .669 M 

4.46 5.26 5.67 6.30 6.87 7.56 8.44 10.3 12.4 13.7 
1.08 1.16 i 1.21 1.28 1.35 1.42 1.49 1.47 1.27 1.13 

14.8 15.8 17.0 18.0 20.1 v 
1.01:9'18 .821 .763 .663 M 

4.92 5.74 6.16 6.80 7.38 8.09 9.00 10.9 13.2 14.4 15.6 16.7 18.0 19.1 21.4 v 
1.06 1.12 1.16 1.23' 1.30 1.37 1.44' 1.45 1.28" 1.14 1.03 i:931 .. 832.772 .669 M 

..:'\ t 

4.91 5.71 6.13 6.76 7.34 8.03 8.93 10.8 13.0 14.2 15.3 16.3 17.5 18.4 20.4 v 
1.12 1.21' 1.27 1.35 1.43, 1.50 1.56 1.54 1.34' 1.)9 '1.07,' :975 i .87'4 .814 .709 M 

5.34 6.17 6.59 7.24 7.83 8.54 9.46 11.4 13.6 14.9 16.0 17.1 18.4 19.4 21.6 v 
1.09 1.1'7 1.21' 1.29 1.36 1.44 1.51' 1.52 1.35' 1.21 11.09 :.993.:889 .826 ,717 M 

2.935 .553 8 23 5.53 6.40 6.85 7.53 8.14 8.88 9.83 11.8 14.1 15.3 16.5 17.5 18.8 19.721.8 v 
1.07 .970' .871 .811 .708 M 20.7 15 24 1.11 1.19' 1.25 1.\33 1.40, 1.48 1.54 1.53 1.33 1.18 

2.869 .561 9 24 
21.6 16 25 

2.828 .560 9 25 
22.2 16 26 

2.770 .568 10 26 
23.2 17 27 

2.737 .566 10 27 
23.7 "7 28 

2.685 .574 11 28 
24.6 18 29 
" 

5.99 6.87 7.33 8.02 8.64 9.40 10.4 12.4 14.7 16.1 17.3 18.4 19.7 20.7 23.0 v 
1.08 1.15 1.20' 1.27 1.34, 1.42 1.49' 1.51 1.34" 1.20 1.08 .986· .884 .823 .715 M 

6.16 7.10 7.58 8.30 8.95 9.73 10.7 12.8 15.2 16.5 17.7 18.7 20.1 21.1 23.2 v 
1.09 1.18 1.2,3 1.31 1.38," 1.45 1.52 1.51 1.32 1,18 .1.06 .965 ,.868 .809 .708 M 

6.64 .7.59 8.07 8.81 9.47 
1.07 1.1'4' 1.19 1.26" 1.33 

6.80 7.81 8.31 9.08 9.77 
1.08 (16 1.21 1.29' 1.36 

7.30 8.31 8.82 9.60 10.3 
1:07 1.13! 1:17' 1:25 1.31 

10.3 11,3 13.4 15.8 17.2 
1.40 1.48 1.'49 1.33 t 1:19 

18.5 19.6 21.0 22.1 24.5 v 
1.08 .980 .880 .819 '.714 M 

10.611.613.816.217.6 18.920.021.4 22.4 24.7 v 
1.44 1.50 1.50 1.31 1.17 '1.0.5" .961 .865 .807 .708' M 

11.1 12.2 14.4 16.9 18.4 19.7 20.8 22.3 23.4 25.9 v 
1:39 1.46 1.48 1.32' 1.18 1.07' .975 .876 .816 .713 M 

2.634 .544 10 28 7.29 8.29 8.79 9.56 10.2 11.1 12.1 14.3 16.8 18.1 19.4 20.5 21.8 22.8 25.0 v 
25.6 18 29 1.12 1.21 1.2,6 1.35' 1.42, " 1'.50( 1;57' 1.56 1.37 1.23 1.11 1.01 .910 .850 .746 M 

':,1 

2.590 .551 11 29 7.75 8.76 9.27 10.0 10.7 11.6 12.7 14.9 17.4 18.8 20.1 21.3 22.7 23.7 26.1 v 
26.6 19 30 1:09 1.17' 1.2'2 1.30" 1.31' 1.45' 1:52 1.54 1.38 1.24 1.1,3 1.03 .925 .863 .754 M 

.. 1\ I 

2.561 .549 11 30 7.96 9.01 9.55 10.4 11.1 11.9 13.0 15.3 17.8 19.3 20.5 21.7 23.1 24.1 26.4 v 
27.2'19 31 ' 1.11 1.20 1.25 1.33' 1.41" 1.48 1.55 1.55' 1:36 1.22 1.10 i.Ol .907 .848 .746 M 

2.522 .556 12 31 
28.1· 20 32 

8.44 9.50 10.0 10,9 11.6 
1.09 1.16 1.21'" 1.28 1.36 

12.5 13.6 15.9 18.5 20.0 21.3 22.5 24.0 25.0 27.5 v 
1.43 1.51 1.53 1.37 1.23 q2 1.02 ,920 .859 .752 M 

2.497 .555 12 32 8.63 9.75 10.3 11.2' 11.9 12.8 14.0 16.3 18.9 20.4 21.7 22.9 24.3 25.4 27.7 v 
28.8 20 33,' 1.10 1.18 1'.23 1.32 1.3'9 i 1:47 1.54 1.54 1.35 1.21' 1.10'1.00 .904 .846 .745 M 

2.461 .561 13 33 9.1310.310.811.712.4 13.314.516.919,621.1 22.523.725.226.328.9 v 
29.7 21 34 1.08 1.15 1:.20' 1.27 1.34 1.42' 1.50 1.52 1.36 1.23 ,1.11 1.02, .916 .856 .751 M 
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Table A 2. 

Three-stage sampling plans with n, = n2 = n3 • 

Poisson OC fractiles, v = n,A , and ASN n,M. 

Equivalent single sampling plan (ao,no) for a = 0.005 and S = 0.010. R 

n,lno a, a2 a3 

r, r2 r3 

67.64 .377 -1 0 1 
.962 2 2 2 

47.23 .. 657 
1.25 

27.19 .570 
.1.87 

013 
2 3 4 

013 
3 3 4 

19.90 .540 0 2 3 
2.38 ,3 4 4 

17.47 .518 
2.64 

15.28 .501 
2.95 

10.67 .430 
4.03 

8.963 .410 
4.'16 

8.062 .496 
5.29 

7.194 .475 
5.96 

6.914 
6.22 

6.141 .446 
7.11 

5.531 .420 
8.04 

024 
3 4 5 

o 2 5 
3 5 6 

o 2 5 
4 5 6 

o 2 6 
4, 6 7 

1 3 7 
578 

1 4 8 
5 8 9 

4 9 
5 8 10 

1 5 9 
6 8 10 

1 5 10 
6 9 11 

Probability of Acceptance 
.999 .995 :990 .975 .950 .900 .800 .500 .200 .100 .050 .02'5 .010 .005 ,001 

.016 .037 .053 .086 .126 .189 .293 .599 1.08 1.41 1.74 2.06 2.48 2.80 3.55 v 
2.03 2.07 2.09 2.13 2:17 2.20 2.20 2iOO 1 :56 1.30 1.11 :953 :801 .712 .563 M 

I 

.044 .099 .139 .219 .310 .442 .647 1.19 2.01 2.59 3.18 3.80 4.66 5.33 6.91 v 
1.041.101.13 1.20 1.26 1.33 1.38 1.29 .978 .788 .645 .537 .43p· .378 .290 M 

.098 .172 .220 .309 .404 .539 .741 1.28 2.07 2.63 3.21 3.82 4.66 5.33 6.92 v 
UO 1.19 1.24 1.33 1.41 1.51 1.59 1,.55 1.26 1.06 .900 .770 :638 .560 .433 M 

.149.245.305.412.525 .680.911 1.512.362.95 3.524.104.885.490.98 v 
1: 14 1.22 1.27 1.35 1.42 '1.50 1.57 1.54 1.26 1.06 .896 .166 ,635 .559 .434 M 

.169 .280 .350 .472 .597 .767 1.01 1.62 2.47 3.03 3.58 4.14 4.90 5.50 6,98 v 
1.16 1.25 1.31 1.40 1.48 1.56 1.62 1.56 1.2'5 1.05 .890 .762 .634 .559 .433 M 

c 

.188 .327 .413 .564 .715 .913 1.19 1.84 2.69 3.24 3.76. 4.28 4.99 5.56 6.99 v 
1.18 1.29 1.36 1.48 1.57 1.67 1.75 1.67 L:32 1.09 .918' .783 :647' .568 .437 M 

.323 .470 .555 .699 .842 
1.30 1.43 1.50 1.62 1.73 

1.03 1.30 1.93 2.76 3.29 3.80. 4.31 5.01 5.57 7.00 v 
1.84 1.93 1.89 1.57 1.34 1.15' 1.00 ~847 .751 .583 M 

.397 .583 .687 .859 1.02 1.24 1.53 2.21 3.06 3.60 4.09 4.58 5.22 5.73 7.05 v 
1.37 1.53 1.63 1.77 1.88 2.00 2.08 2,00 1.61 1.37 . 1:17 1.02 '.85~ .759 .589 M 

.617 .834 .954 1.15 1.34 1.58 1.92 2.70 3.72 4.40 5.07, 5.76 6.72 7.47 9.24 v 
1.15 1.26 1.33 1.44 1.55 1.67 1.79 '1.81 1.53 1.31 1.12: :961 .797 .702 .551 M 

.697 .958 1.10 1.33 1.54 1.81 2.17 3.00 4.05 4.72 5.37 6.01 6.89 7.59 9.28 v 
1.16 1.28 1.35 1.46 1.56 1.68 1:791.81 1.52 1.30 1.11 .959,800 .706 .553 M 

.720 1.01 1.17 1.42 1.66 1.95 2.34 3.20 4,26 4.92 5.54 6.15 6.99 7.65 9.29 v 
1.17 1.30 1.38 1.51 1.62' 1.74 1.841.81 1;48 1.26" 1.08 '.937 '.788 .700 .553 M 

.901 1.17 1.32 1.56 1.79 2.072.463.344.435.12 5.756.387.207.859.41 v 
1.24 1.35 '1.42 1.52 1.62 1.721.82 1.84 1:57 1.37 '1.20 1:06 .907 .816 .657 M 

1.02 1.33 1.49 1.75 1.99 2.30 2.70 3.60 4.68 5.35 5.96 6.55 7.33 7.94 9.44 v 
1.28 1.42 1.50 1.62 1073 1.851.95 1.94 1.64 1.421:23. L08 .926 .831 .665 M 

5.255 .414 
8.57 

1 511 1.08 1.43 1.62 1.91 2.18 2.50 2.93 3.86 4.96 5.63 6.23 6.80 7.54 8.10 9.51 v 
6 10 12; 1.31 1.48 1.57 1:71 1.83 1.95 2.05 2.01 1.66 1.43 1:24 1:09 .928 .834 .668 M 

4.897 .450 2 6 12 
9.37 : 7 11 13 

4.794 .454 2 7 13 
9.63,.7,11 14 

4.480 .444 
10.6 

4.243 .423 
11.4 

4.044 .410 
12.2 

3.855 .445 
'13.1 

3.690 .429 
14.0 

I 

2 8 14 
8 11 15 

2 8 14 
8 12 15 

2 8 15 
8 13 16 

3 10 17 
9 14 18 

3 10 18 
9 16 19 

3.584 .451 4 10 19 
14.7 10 16 20 

1.40 1.77 1.96 2.26 2.54 2.88 3.33 4.33 5.55 6.30 7.01 7.72 8.68 9.43 11.3 v 
1.19 1.31 1.391.51 1.63· 1.75 1.88 1.92 1.65 1.43 1.24 1.08 .iH4 .813 .645 M 

1.45 1.86 2.07 2.40 2.70 3.07 3.55 4.60 5.86 6.62 
1.19 1.31 1.38 l.50 1.60 1.72 1.83 1.84 1.55 1.34 

7.33 8.02 8.92 9.63 11.4 v . 
1:17 1.03 :880 .791 .639 M 

1.67 2.07 2.28 2.62 2.93 3.31 3.82 4,91 6.21 7.00 7.72 8.40 9.28 9.95 11.6 v 
1.24 1.36 1.43 1.54 1.63 1.73 1.83 1.84 1.58 1.39 1.23 1.10 .956 .871 .721 M 

1.78 2.19 2.41 2.74 3.05 3.43 3.92 5.00 6.29 7.06 7.77 8.44 9.31 9.97 11.6 v 
1.27 1.40 1.47 1.59 1.69 1.80 1.91 1.93 1.67 1.46 1.29 1.14 .986 .893 .730 M 

1.88 2.34 2.57 2.93 3.25 3.65 4.16 5,26 6.54 7.30 7.98 8.63 9.46 10.1 11.6 v 
1.30 1.45 1.53 1.66 1.77 1.89 2.00 2.01 1.71 1.49 i .31 1.16 .998 .902 .736 M 

2.30 2.80 3.06 3.45 3.81 
1.21 1.33 1.40 1.51 1.61 

4.24 4.81 6.02 7.44 8.30 9.08 9.83 10.8 'J 1.5 13.3 v 
'1.72 1.83 1.86 1.6'J 1.41 1.24 1.10 .951 .862 .709 M 

2.402.963.243.664.04 4.495.076.297.708.53 9.2910.010.911.613.3 v 
1.23 1.37 1.45 1.58 1.69 1.82 1.94 1.97 1.70 1.48 1.30 1.15 .984 .887 .720 M 

2.77 3.313.584.004.37 4.835.426.688.179.07 9.9210.711.912.714.8 v 
1.17 1.29 1.37 1.49 1.61 1.74 1.88 1.94 1.69 1.48 1.30 1.14 .972 .871 .705 M 
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Table A 2. 

Three-stage sampling plans with n1 = n2 = n3 . 

Poisson DC fractiles, v = n1 A , and ASN n 1 M. 
I 

Equivalent single sampling plan (ao,no) for a = 0.005 and S 0.010. R 

R . n,lno a, a2 il3 

ao r1 r2 r3 

3,531 ,452 : 4, 11 @ 

15,0 10 16 21 
.. , ~ 't.( , • I ,:' 

3.423 
15,8 

.440 "'4 11 21 
10 18 22 

3;278 ,422 r4 12 0:,1 ' 
17,0 111722 

3'j:7B ,4l0 4 12 22 
'18.0 11 18 23 

3,060 ;430 ,,5 14 24, 
19.2 12 20 25 

2:,996 .422 5 14 25 I 

19,9 12 21 26 

2.91!) :406' 5 1425 
21.0 13 20 26 

2.8&8 ,404 5 15 26 : 
21.8 13 21 27 

2,792 '{4'26 6 17 29 I 

22.8" 14 22 30 
.1,_' 

2,726 .415 
23,9 

2,690 .430 
24.6 

2,632 .418 
25,7 

2.577 ;433 
26.8 

6 17 30' 
14 23 31 

7 18 31 
15 24 32 

7 18 32 
15 25 33 

8 20 34, 
16 27 35 

2.538 .425 ,,8 20 35 
27.8 16 28 36 

2,498 .439 9 21 37 
28.7 17 29 38 

2.473 .436 9 22 38 
29.4 17 30 39 

: I 

, Probability r.of Acceptance 
.999 .995 .990 .975 .950 .900 .800 .500 .200 .100 .050 .025 .010 .005 .001 

2.1;133.4,13:70 4,15 4:54. '5.02 5 . .64 6':94 8.45 9.36 
1.17 1.29 1.36 1,48 1.60 1.72 1,84 1.88 1.62 1,42 

10.2 11.0 12.1 12.9 14.9 v 
1.24 1.1 0 .949 .857 .701 M 

2.92 3\57 
1.18 1.33 

3 . .89 
1.42 

3.20 ,3.77 4,06 4;50 
1.23 1.36 1,44 1.56 

3;3;3 3.95 4.25 '4.72 
1.26 1,41 1,49 1.62 

3.85 ,4;5n 
1.20 1.33 

1,1 

<1-,835;32 
1,40 1.52 

r i> 
3;94 4,.65 .4.99 5,51 
1,22 1.36 1,44 1.58 

J C 

4.79' 
1.68 

4.90 
1.67 

5:13 
1.74 

5'.76' 
1.64 

4'.15 4.78 5,09 5,58 6.02: 
1.26 1.39 1,47 1.60 1.72 

4.32 4,99 5;33 '5'.84 6;29' 
1.28 1.42 1.50 1.63 1.74 

I 

4;B5 5\59 5:95 6.51 7.01 
1.22 1.35 1,43 1.55 1.66 

~I .t"' i 

4,99 5.78 6;'17 6;]5 ];26' 
1.25 1,40 1,48 1.61 1.73 

5,42 6.19 6,57 7: 15 7.66 
1.19 1.32 1.39 1.52 1.63 

5;5'7 6.38 6:;78 7:38 7:90 
1.21 1.36 1,44 1.57 1.70 

6.14 6;99 ilf40 8:02 8S6' 
1.18 1.30 1.38 1.50 1.62 

'5.28 
1.82 

i'- : 

'5:92 
1.95 

7.24 
1.98 

8~74 
1.70 

9.63 
1,48 

5.38 6;0~ 7132 8!85 9,75 
1.79 1.91 1.97 1,72 1.52 

6.62 6:26 7:59 9il1 :10,0 
1.87 2.00 2.03 1.761.55 

6:29 6.96 8:3810.0 ;11.0 
1.76 1.90 1.97 1.74 1.53 

6.51 7.19 8,6310.3 :11.2 
1.83 1.96 2.02 1.77 1.55 

6.54 7:22 8:6410,3 
1,86 1,99 2,06 1.82 

6.83 7:58 8.98 10,6 
1.87 1,99 2.05 1,80 

7,60 8;35 9,92 '11,7 
1.78 1,90 1.94 1,70 

11.2 
,1.62 

:11.6 
1.60 

12,7 
,1.51 

7,86 8,62 "10.l:>~2,013,0 
1.85 1.98 2,00 1.7 4 1,53 

, I 

8:21 9:0510,7 12,5 13~6 
1.76 1.89 1.97 1,74 1,55 
\" 1 ' i' 

8i52 9:31 10,912,8 13:8 
1.83 1.97 2,02 1,77 1,57 

9,21 'lO,O 11,7 13,6 :14,8 
1.75 1,89 1.98 1.76 ) ,56 

10,4, 11.2 
1.29' 1.14 

12.!2 
.974 

13.0 
.876 

14.9 
.710 

v 
M 

10.6 11,4 12,4 13.1 
1.35 1.20 1.05 .949 

15.0 v 
.780 M 

-'.f' 

10,8 
1.36 

11.6 :i2,S 
1.21 1.05 

13.3 
,957 

15.1 v 
.785 M 

1'1,9 12,7 
1,35: 1.20 

'13,8 14,6 
1,04 ,939 
c' . 

16,6 v 
,769 M 

12.1 12,9 13,9 14,7 
1.37 1.21 1.05 ,947 

16,7 v 
,774 M 

12,1 12.9 13,9 14,7 16,7 v 
1,44 1.29 1. 13 1.03 ,845 M 

12,4 13,2 14,3 15,0 16,9 v 
1,42 1,27 1.11 1.01 ,839 M 

13,6 14,5 '15,6 16,4 18.4 v 
1.351.21 1.06,974.815 M 

,.' L 

13,9 14,7 
1,36, 1.22 

14.5 15,5 
1,38 1,23 

14.8 
1.39 

15.8 
1,39 

I 

·,r. 

15.6 
1.24 

16,7 
1.23 

15,8 16,6 18.5 v 
1.07 ,979 ,819 M 

'16.7 17.6 19,8 v 
1,07 .978 ,811 M 

16.8 17,7 19,8 v 
1,08 .985 ,815 M 
! 'I 

18.0 19.0 21,3 v 
1,07 .973 .804 M 

6.25 7,15 7:58 8,22 8,'78' 9.44 10,3 12,0 13,915,0 : lEl.o 16,9 18,1 19,1 21.3 v 
1.19 1.33 1,41 1.55 1.67 1.81 1.95 2.03 1.79 \,58 1,40 1.24 1,08 .979 .808 M 

6,79 7 70 8,,14 8.80 9:37 
1,16 1.29 1.37 1.50 1.63 

6.89 7JP 8,33 9.02 9,61 
1.17 1.30 1.38 1.51 1,63 

. i'1. 

,'I' 

10.1 10.9 12,7 14,7 15:8 '16,9 17.9 19.2 20,3 22,7 v 
1.77 1.91 1,99 1.76 ,1.56 1.38 1.23 1.06 .964 .796 M 

10.3 -11,2 13.0 15,0 ,16: 1 ',17,2 18.219.5 20.4 22.8 v 
1.77 1.91 1.99 1.75 1.55 1.37 1.22 1,06 .962 .797 M 

;.:; ,:e ,'. 



Table A 3. 

Seven-stage sampling plans with n, = n2 = nJ = n4 = hs =c hs = h 7 . 

Poisson OC fractiles, v = n, A , and ASN n,M. 

Equivalent single sampling plan (ao,no) for a = 0.005 and ~ S 0.010. R 

R n;/no a, a2 a3 a4 a, a. a7 .Probability of Acceptance 
aD r, r2 r3 r4 r. r. r7 ... 999 '.99i) ,990 ,975" '.950' .900 .800 ,50.0 .200 .100 .050 .025 .010 .005 .001 

321.1' .298' -1 -1 0 '0,0 0 1 
.: .250 . 1 2 2 2' 2 2 2 

.001 .005 .009, .021' .038 .068.121 .287 .. 573 ~789 1.01 1.24 1.54,1.77 2.30 \ 
3.01 '3.03 3.05 3.10 3.16 3.22 3.23 2.S9 2.07 1.60 1.251.00 .777 .657 477 IV 

49.15' .228;' cl -1 0 0 1 1 2 '.015 .033 .046 .072 .103 .148 '.219 '.416 .712 .917 1.12 1.33 1.60 1.82 2.33 
(80 1.53 1.26 1.11 .862 ~I 1.21 2 2 2 3 3 3 3 3.09 3.18 3.25 3.37 3.48 3.59 3.66 3.40 2.63 2.16 

< I 34.26 '.216 -1 cl 0 0 l' 2 3 
. r I ' 1.58 2 2 3 '3 4 4 4 

.022 .048 .067 .104 .145 .203 .289 .508 .813 1.01 
3.13' 3.27 3.37 3.53 3.67 3.82 3.91 3.61 2.77 226 

1.2.1 1.40 1.66 1.136 2.34 v 
1.88 1.59 1.30 1.14 .877 IV 

24.81 .279 ,-1 0 0 1 23 4 .044 .095 .129 .190 .252 .332 .446' .724 1.111.38 1.65 1.94 2.35 2.67 3.46 v 
1.70 1.37 1.05 .876 .626 M 2.00. 2 3 4 5 5 5 5 2.18 2.38 2.51 2.74 2.95 3.17 3.:38 3.34 2.63 2.12 

16.19 .262 -1 0 1 2 3 4 5 
2.81 3 3 4 5 6 6 6 

H.89 .231, -1 0 1 .2 3 4 5 
3.6534 5 5 6 6' 6 

'10.33' .217 c l 0 1 2 3' 4 6 
4.1 5 3 4 5 6 7 7 7 

9.555 .213 -1 0 1 2 3 5 7 
4.4 7 3 4 6 7, 8 8 . 8 

.092 .157 .198 '.269 .341 .435 .568 .888 1.32 1.61 
2.20 2.35 2.45 2.62 2.78 2.97 3.13 3.09 2.49 2.07 

1.89 2.17 2.55.. 2.85 3.57 v 
1.74 1.48 1.23 1.08 .849 M 

.142 .215' .256 .326 .395 .486 .614 .924 1.35 1.63 1.90 2.18 2.55 2.85 3.57 v 
2.33 2.53 2.64 2.85 3.04 . 3.27 3.50 3.56 2.98 2.52 2.12' 1.80 1.46 1.27 .946 M 

.160 .249' .298 .378 .455 .553 .688 1.00 1.41 1.68 1.94 2.212.57 2.86 3.57 " 
2.37 2.63 2.78 3.04 3.27 3.54 3.80 3.84 3.17 2.65 2.21 1.86 1.50 1.29 .950 M 

.168 .274 .335 .431 .520 .631 .779 1.11' 1:53 1.79 2.04,2.29 2.62 2.89 3.58 v 
2.40 2.70 2.89 3.20 3.47 3.76 4 . .02 4.04 3.31 2.77 2.31 1.94 1,56 1.34 .971 M 

8.675 .211 -1' 0 1 2 4 6 8" .187 .315 .387 .499 .600 .723 .884' 1.24 1.q7 1.94 2.18 2.42 2.74 2.98 3.61 
, 4.92 . 3 5 6' 7 8 9, 92.44 2.80 3.01 3.33 3.61 3.88 4.11 4.05 3.29 2.76 2.33 1.98 1.62" 1.41 1.04 M 

7.694 .245 -1 1 2 3 5 7 9 .313 .444 .515 .629 .735 .868 1.05 1.45 1.96' 2.29 2.62 2.95 3.41, 3.78 4.64 v 
5.55 4 ,5 6 8 9 10 10 2.21 2.41 2.55 2.78' 2.99 3.24 3.48 3.53 2.91 2.44 2.04 1.73 1.41 123 .941 M 

7.129 .239 -1 1 2 4 6' 8 10' .338 .490 .574 .705 .825 .972 1.16 1.59 2.11 2.44 '2.7,6 3.07 3.50 3.83 4.66 v 
6.02, 4 5 7 9' 10 11 11 2.22 2.44' 2.58 2.81 3.03 3.28 3.52 3.57 2.95 2.47 2.07 1.76 1.43 1.25 .948 M 

6.407 ,223' -1 1 2 4 6 810 .388 ,546 .627 .753 .867 1.01 1.19 1.61 2.13 2.45 2.76' 3.08 3.50 3,$4 4.66 v 
6.77 4 6 79 10 11 ,11' 2.29 2.54 2.69 2.94 3.17' 3.43 3.89 3.78 3.18' 2.69 2.28 1.93 1.57 1.36 1.02 M 

6.032 .215 -1 l' 2 4 6 8 11 .405 .584 .676 .813 .935 1.08 1.28 1.70 2.21 2.5.2 2.82 3.12 3.52' 3.85 4.66 v 
7.26' 4 6 8 9 11 12 12 2.31 2.62 2.80 3.09 3.36 '3.65 3.93 4.01 3.34 2.82 2.38 2.02 1.64 1.41 1.04 M 

,5.565 .216 -1 1 3 '5, 7 9,12 .506 .673 .762 .900 1.03 1.18 1.39 1.84 2.38 2.72 " 3 .. b3 3.34 3.75; 4.06 4.82 , 
7.98 5 {) 8 '9 '/1 13 13 2.34 2.57 2.71 2.95 3.16 3.41 3.66 3.71 3.12 2.67 2.29' 1.99 1.67 1'.49 1.17 M 

.5.373 .213 -1 1 3 5 7 10 13 .522 .707 .806 '.959 1.10 1.2i 1.48 1.94 2.49. 2.82 3.12 3.41' 3.80 '4.10 4.83 v 
2.31 1.99 1.68 1.49 1.17 M 8.33' 5 6 8 10 12 14 14 2.36 2.63 2.79 3.05 3.30 3.57 3.82 3.84 3.18 2.70 

5.129 .237 .-1 2 4 6 8 11 14 
8.83 5 7' 9 11 13 15 15 

4.905 .229 -1 2 4 6 8 11 15 
9.35 5 7 10 12 14 16 16 

4.592 .219 -1 2 4 6 9 12 16 
10.2 5 8 10 12 15 17 17 

4.417 .240 
10.8 

4,107 .227 
11.9 

3.965 .220 
12.6 

3.768 ' .225 
13.6 . 

o 2 5 7 10 13 17 
681113161818 

o 2 5 8 11 14 18 
691114171919 

o 2 5 8 11 15 19 
6 9 12 14 17 20 20 

o 3 6 9 12 16 21 
7 9 13 16 19 2222 

.645 .856 .964 1.13 1.27 1.45 1.68 2.18' 2.79 '3.17 3.53 i 3.90 4.39 4.78 5.68 v 
2.19 2.39 2.53 2.76 2.98 3.24 3.51 3.62 3.04 2.57 2.18 1.85 1.52 1.33 1.'02 M 

.663 .899 1.02' 1.2.0 . 1.35 1.5<1- '1.77 2.27 i.' I 2 .. 87 3.24 . ,3.59 3.94 4.41 4.78 5.68 v 
2.21 2.45 2.61 . 2.89' . 3.16 3.46 3.76 3.88 3.25 2.74 2.31 1.g5 1.58 1.37 1..03 M 

.713 .973 1.10 1.29 1.45 1.64" 1.88 "2.39 2 .. 99 3.36 3.69 4.02 4.47 4.82 5.69 v 
2.25 2.53 2.72 3.02 3.29 3.66 3.89 3.98 3.34 2.83 2.40 2.05 1.68 1.46 1.10 M 

.906 1.15 1.27 1.45 1.62 1.81 2.06 .2.60, 3.25 3.65 4.05 4.47 5.08 5.61 7.00 v 
1.92' 2.25 2.44' 2.74 3.02 3.33 3.66 3.84' 3.27 2.77 2.33 1.96 1.57 1.33 .956 M 

.993 1.25 '1.38 1.57' 1.74 1.942.20 2.75'. 3.40 :3.80 
2.01 2.36 2.55 2.85' 3.12 3.43 3.75 3.93 3.37 2.88 

1.02 1.31 1.45 1.65 1.82 
2.05 2.44 2.65 2.97' 3.26 

2.03 '2.29 2.85' '3.50 ' 3.90 
3.58 3.89 4.02 3.4'1' 2.91 

L~ -

4.19 4.58 5.15 5.64 7.01 v 
2.45 2.08 1.67 1.42 1.00 M 

I 
4.27 4.64 5.19 5.66 7.01 v 
2.48 2.11 1.71 1.45 1.01 M 

1.18 1.48 1.63' 1.85 2.04 2.26' 2.55 3.14 3.82 4.24 ,4.63,5.03 5.59 6:05 7.27 v 
1.98 '2.32 2.52 '2.84 '3.133.47 '3.80 3.99 3.40 2.912.472.11 1.72r:49 1.10 M 
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Table A 3. 

Seven~stage sampling plans with n, = nz = n3 = n4 = n5 ='ng-=;, nr 

Poisson OC fractiles, v = n, A , and ASN n, M. 

Equivalent single sampling plan (ao,no) for a = O.005.c; and)('j3 0.010. R 

R n,/no a, a2 aJ a4 as a6 a7 Probability of Acceptance 
r, r2 ra r4 rs r6 r7 .999 .995"", .990. "':,fj75; <;1.950. ", .90.0. ".80.0. .50.0. .20.0. .1 Go. .0.50. .0.25 .0.10 .0.0.5 .00.1 

,~.p62. p9. 
14.8, ,- '," 

0. .. 3 7 1.0. 13 16 22 1.32, 1.63. 1.78, ,1.99: :', <2.18 2.41 2.70. 3.30.: 4.0.1 '4.44 
,7 10;13 )/20. 22.-23,· 2.G6;r2.3$2.56" 2.86, 3.13 ;)3.45: 3.7S 3.97 3.41 2.92 

4.85 5.25 5.80. 6.23 
2.50. 2.14 1.76' 1.53 

7.37 \, 
1.1 5 ~! 

3.465. .~ 13, 0. 3, 7 10. 13 17,- 23", 1.35: .1.68, 1.84 1,2.0.7, c2.27,; ,2.511: 2.80.; .3.4.1 4.11; 4.53 
r:15.5 :,' i 7 ,19,14 q 212? 24", 2.08, ,~2.4,4c' 2.65':!, 2.97,; 3 . .27 ,-3.60., '3.93, 4.1;0 3;50., 3.0.0. 

4.92 '5.31 .5.83::: 6.Q5 7.37 \ 
2.56 2.19 1.80." 1.57 1.16 rv 

3·397 
-1 6.q. 

.220. 0.,4, 7 1) H ,18-, 24,;, 1.,\5 . .1-82 1.98 2.22:; 2.43. 2.67 2.9'7.' 3.59 4.32' 4.77 .~ 5.19 5.60. : 6.17 60'133 
,7.1,1 15 )$ ,22 ,24,,25; ,.·2.G~l:,2.35;;, 2,55. 2.87,,3.16\;::3,50. ,3,8.6' 4,0.9' 3,54" 3.0.4 ',' 2.58 ,:2.20. 1.79"1.54 

7.77 \ 
1."13 rv 

3262 216 ,G· 4, 8 12 ,15 ,19,25" 1.6.2, 1.95,; 2.11 ,,2.34 2..55' . 2.79 ',3.10.1:.3.751 4:50. (4.96 5:39 '5.80.';'6..36' '6.79 7.87 \ 
; 17.1'" ". i 8 ,-1,1: 15 1:$ 22z'5' 26.' 2.GR·f2.392.55' 2.831. 3.0.9'" ;3.40. '.3.72, .::3.9'2' 3AG, 2.93' 2.52 2.18 1.8311;1.61 1.25 Iii 

3,210.;.213 .0.,4 812, 1620.26,; 1.6~,;,;1,9~,.2.16·2.41'\;2.63,! 2.88:-'3.20..3.8:6' 4.61 :.5.0.6 5.47 5.87"!'6.4(}, 6.132 7,87 \ 
.17.6," . : 8 ,11,15 1923,;26,,27, 2.1,1,:2.421" ,2.60.: '.2,89- 3,16' 3,47!' 3,79. "3.9,8G 3.42 r,2,95 2,'53 i,2.19 1.83: "1.62 1.25 IV' 

, 
.;3.170.,;,,211. 
, 18.0. , 

0. ' 4, 8 12 ,16 21, 27" 1.&6, 2.0.3,· 2.21",2.48' 2,70., 2,9"6,: 3.2'9'.; 3.96': 4J71 I: 5.15 5,55 5.93' f"6.456,85 7.88 \ 
8 ,n 16 19232'7.28", 2,1;2;; ,2,46" 2.65;,,';1,97-1; 3.25",0-,3,5] ::3.89 '4.Q3:; 3,44 - 2.96 . 2.55 : 2.21 1.85"; 1,64 1.26 IV 

3.0.60. 
19.2' 

0. A, 9 1? 17 ,22· 28. ·1.80.,.2.19,,2.37, '2.63·2.86' '.3,1.3 3.46 4,1'4' 4;91 5.37 5.78 i 6.17 '"6,69" 7.09 8.0.7 \ 
i 8 [12 16 20. ,24,28. 29,. : ,2.1$,.'.2.50. .. 2.68 d~.97!i; ::\.23;1.:3.5:4 '.3.8:4: 4.0.1· 3:44 \ 2.97 2:56 -: 2.22 1.8T: 1.65 1.28 rv 

2.971 . ,220. 1 .. 5,. 9 14,19 24 30." 2.10~ 2.48 2.66,-2.92, :,3.15' 3,42 3.77: 4.47 5.29' 5.78 
20..2. ,9 \3 17 22 ,26,30. 31; ,,1.96.)2.3:2. 2.51-,: 2.83,,3.11"3.44 ,3,78 4.0.2· 3,50. 3.0.2 

6:24 '6.71"''7.37,'7.93 9.42 c 
2.59 ': 2.22 1,82'. : 1.58 1.16 M 

2.913, .. ,219, 1 5,10 1p 19~.fl-, 32, .,2.1,&", 2.1'\8, 2.79 ,3.0.8 3.32 ;.3.61' 3,97 4.69' 5.51 6,0.0. 6046 ,. 6.90.'·7.53:' 8)05 9.46 \ 
21.0. " 9 :1,3, 18 2~ 27 ,31 33 ,,1.9,6,2.33 '" 2.54. c,2.87,· 3,17,:' :..3.51 '3.86 .4.05;: 3:47 '. 2.98 . 2.55 2.20. 1,81'.:- 1.57 1,16 M 

I , 
2.B51. ,220.. "1,6 10. 15 20. 25 33 . 2.292.7:;1 2.94,3.23: c 3.47,.', ,.3,7'6".4.124,85· 5,69,6.19 6,66' 7.14' 7.79' 8.33 9.72 v 

21.9 . 9 ,14"1 9 2~ ,28 32, 34 .. 1.93.-2.3,1 ,2,5~ ,?85". 3,16 ,;' 3.51.- 3.87'.' 4.08f . 3.52 '3.03 2;60. 2.23 1.82, 1.57 1,16 M 

2,815 .218 
22.4. 

1 6 10. 1.6 .21 2,6,.34, 2.32· :2.80. 3,0.2- -3.32",3.58, ,-; 3.8$ 4.2p 5.00., '5:84 c' 6.34 6,80.' 7.i5" 7,88' 8.39 9,73 \ 
9 14 20. 24 .29~3· 35. 1.9,4; ,2.3:3: ,2,51'\ ,2,89 .: 3.19:, .3,54 1.3.89. 4.1.1': 3,55 3,0'6 2,62 '. 2,~5 1.84':' 1.59 1.17 M 

.2.,76!L .217 1 ,.:6 11 17 ,22 27,35 ,2.39 [2.9;1:),3.14, ,)3.46 ,;'3.72 4,G2'c" .4.40 .' 5.1[6" 6102 ,6.52 6.99; 7.44' : 8.0.4'.8.53 9.79 \I 

c.' 23.2,',9 :15,20. 25 3D ;3,4. 36,' 1.95, ,2,391 J2.5412.87'3.17,;~3.5Q; \,3.8-6 '-.4.0,9 '3.56 "3,08 2,65 "2.28 1,88' 1,63 1,21 M 

2,726, .. 222" ,1 . 7,12 17 23 28 36 
23.9", _, 10. ,15,20. 25 31:35 37 

2.70.0." .219. , .. 1 ,,7 12 17 23 29 37 
',~4.4· ',10.15 20. 26. 31 36 38· 

2.668 .217 1 7. 12 18 23 29 38 
,:,,~5.Q . W 15 21 26 32 36 39 

2.6.5-, ,3.0.9, ,3.30.""'3,60.3.86 4.1},'.4,55':. 5,33' 6.Il3 ;'6.77 7.27'7.76 8.42'~ '8,85 10.2 v 
1,9], :,2,2,8, ,'2.45 .. Z:.75"I' 3.0.2 .. 3.34 ':3.68",3.9,z 3,'42' 2.96 ., 2.54 '2.19 1,83"·1".61 1.24 M 

2,66 .3.1;3 ! 3.35;,,: 3,67, ',.3.94·: ,4.25' i" 4,64 5.43 6,32" 6.8.4 . 7.33 : 7.80." 18.45',';':8,96 10..2 v 
1.98 .2.31: ,2.50. '.2.81, ,"3.0.9' ':3.42.: 3.77 .. 3.9'7 ,3:44 '2.9.6 .; 2,55 ,,2,20. 1,83:",1.61 1.24 M 

2,70. 3,19 3,42,,3,75 4,0.3 4.35 .. ,4.74,' 5,54 6,43' 6,95 7.43 '7.89 8.5L.9.dD 10..2 v 
1,99 2.34, 2.53;· 2.86 3.15", "3.49'.3.8.3' 4.0.

1
2 ,. : 3,46 2.98 2.56'2.22 1.85' 1.63 1.24 M 

2.612 .213:: 1 7 13 18 24 30. 39 ,2,8,9 3.32 3.55 ':3.88; i 4,16,,:, 4.49'24.89.,5.69' 6.59 7, lil 
26.1 10. 16 21 27 33 37 40. 2.0.3 ,2.3i 2.57 2.89:: 3.19,3.5·2, 3,86, 4.0.,1 :3.51 '3,0.3 

7.59 ! 8.0.5· 8,66" - 9.:14 10.,3 v 
2,62 r 2.~7 1.89', 1,67 1.28 M 

2.584 ,212 1 7.13 19 25 31 40. 
. 26.7 10. 16 22 2834 3841 

2.559 .:224, ,.2 8 14 20. 26 .32 41 . ,::n.3 ',11 .17:23 29 '34 ;39 42 

2.537 
27.8 

.221, .2 ,8 14 20. 26 32 42 
11 17 23 29 3540. 43 

~ :' 

,2.50.6, .218 2 8 14 21 2. 7 33 43 
28.5 11 }7 ,24 30. 36 4'144 

~24:'~" .216, . 1 ~ 1~ :~~ ~,~. ~~ .~~ :1~ 

2,456 ,2152 8 15 21 28 35 45 
',2,9.8 ,11 18 24 31, 37 43 46 

2.84, 3.39 3.64· 3.99 4,28 4.62 5.0.2 5.83;;,6.73 ': 7.25 "7.72 ,8. h. 8.76'! 9,22 10..4 \I 

2.0.4, 2.4P, 2.61 2,93,.3.23 3.57 3.91 4,12," 3.56 '9,D8 '-, 2.65 2.30. 1.92 1.69 1.29 M 

3.20. 3,68 3.91 4.23 4.51 
1.88Q :2.21, 2.40.2.,71 3.0.0. 

3.21· 3,72, 3.96 4,29 4.58 
1.88" :2.25 2.45,. 2.78 '3.0.9 

4.83 5.24 6.0.7. 7.0.2 7.60. 
3.34 3.70. 3.99 3.51 3,0.5 

4.91 5,32 6,16 7.10., 7.67 
3.44 '3,80. 4.0.5" : 3.52 3.0.4 

8.14 '8.68':: 9.43 ,'10:0. 11,6 v 
2.62 . 2,~5 1.85' ·1:.61 1.20 M 

8.19 "8.7,2" 9.45· '10..0. 
2.62 2.25 1.85', '1,61 

11.6 II 

1.20. M 

3.25 3.80.,. 4.0.5 4.40.; 4.70.' .5.0.4 15.45 6.30. '7,25 : 7,81 8,328.83:9.53 "10.1 11.6 v 
1.90. ,2,28,2,49 2.82, 3,13, '-;;3.48 ';3.84';':<1-.0.9 \3.57 3.0.8 "2,65" 2.28 1.87 '1'.63 1,20. M 

3.35 3.91, ,4,16' 4.52J 4;,82,- ,5,16; '5.59"r6.44 7.40.' 7.9"6 8.47 '8.9'8'\:9,66' 1'0.2 11.6 \I 

,1,93 ,2,30., 2.51 2,84, 3,13," ;:J,4B "3.83(' "4.0.8 ,3,56 '3,08 2.66 2,3:0 1.91'1',66 1.24 M 

3.36 3,9::; 4,21 4,59,A,9D:-;, 5.25' ,5.68' .6.54: '7.49 8.0.5 8.55 9.0'4' 9.70.': 10:2 11.6 v 
1,93 ,2,331_ .2.55 . 12~9G';-'3;21 '.3.56-3.92:: !4.13 '3,57 "3.08' 2.66 2,30. 1.91: '1.67 1,24 M 



Table A 4. 

Seven-stage sampling plans with n, = n2 = n3 = n4 = n5 = n6 = n7 from Military Standard 105D. 

Poisson OC fractiles, v = n, A , and ASN n,M. 

Equivalent single sampling plan (ao,no) for a = 0.05 and f3 0.10. R 

nino a1 a2 a3 a4 at;i a6 a7 

r1 r~ r3 r4 rs rs r7 
Probability of Acceptance 

.999 .995 .990 .975 .960 .900 .800 .500 .200 .100 .050 .025 .010 .005 .001 

8.929 .211 -1 -1 0 0 1 1 2 .015 .033 .046 .012 .103 .148 .219 A16 .712 .917 1.12 1.33 1.60 1.82 2.33 
1.31 2 2 2 3 3 3 3 3.09 3.18 3.25 3.37 3A8 3.59 3.66 3.40 2.63 2.16 1.00 1.53 1.261.11 .tle2 ~ 

&.230 .247 -1 0 0 1 2 3 4 .040 .082 .111 .163 .217 .293 .404 .683 1.08 1.35 1.64 1.93 2.34 2.67 3.46 \ 
2.12 2 3 3 4 4 5 5 2.16 2.32 2.43 2.61 2.77 2.94 3.08 2.95 2.29 1.86 1..52 1.25 .988 .842 .618 1\ 

4.674 .234 -1 0 1 2 3 4 6 .092 .159 .200 .274 .348 .446 .584 .910 1.34 1.63 1.90 2.18 2.55 2.85 3.57 
3:.21 3 3 4 5 6 6 7 2.20 2.36 2.46 2.63 2.80 2.99 3.15 3.08 2.47 2.05 1.7.3 1.47 1.23 1.08 .849 1\ 

3.244 .219 -1 1 2 3 5 7 9 .302 .423 .490 .597 .700 .830 1.01 1.41 1.93 2.27 .2.60 2.94 3.41 3.78 4.64 \ 
5.87 4 5 6 7 8 9 10 2.20 2.38 2.49 2.70 2.89 3.11 3.32 3.34 2.76 2.34 1.98 1.69 1.39 1.22 .940 1\ 

2.891 .243 
7.32 

2.516 .258 
9.84 

2.184 .256 
B.S 

1.893 .252 
21.0 

o 1 3 5 7 10 13 
4 6 8 10 11 12 14 

o 3 6 8 11 14 18 
5 8 10 13 15 17 19 

1 4 8 12 17 21 25 
7 10 13 17 20 23 26 

2 7 13 19 25 31 37 
9 14 19 25 29 33 38 

f.708 .252 4 11 19 27 36 45 53 
29.9 12 19 27 34 40 47 54 

1.538 .388 6 17 29 40 53 65 77 
46.4 16 27 39 49 58 68 78 

2.83'9 .265 0 2 4 6 9 12 14 
7.59 4 7 9 11 12 14 15 

2.249 .234 
12.9 

1.990 .2&2 
Ht(} 

o 3 7 10 14 18 21 
6 9 12 15 17 20 22 

1 (1 11 16 22 27 32 
8 12 17 22 25 29 33 

1.805 .211 3 10 17 24 32 40 48 
24.6 10 17 24 31 37 43 49 

1.574 .449 6 16 26 37 49 61 12 
41.& 15 25 36 46 55 64 73 

.409 .607 .713 .877 1.02 1.20 1.43 1.92 2.54 2.96 3.40 3.90 4.69 5.34 6.92 \ 
1.52 1.84 2.02 2.31 2.57 2.85 3.12 3.17 2.56 2.09 1.69 1.35 H)2 .843 .604 I\: 

.717 .997 1.14 1.37 1.56 1.79 2.08 2.70 3.45 3.93 4.39 4.86 5.50 6.00 7.27 
1.57 1.79 1.92 2.14 2.35 2.58 2.81 2.90 2.40 2.00 1.68 1.41 U5 1:00 .755 1\ 

1.33 1.67 1.84 2.11 2.34 2.62 2.97 3.71 4.57 5.11 5.63 6.17 6.96 7.61 9.28 
1.51 1.77 1.91 2.15 2.36 2.60 2.83 2.91 2.45 2.09 1.78 1.52 1.25 1.08 .816 1\ 

2.32 2.82 3.07 3.43 3.74 4.10 4.54 5.44 6.46 7.08 7.66 8.24 9.04 9.70 11.4 
1.50 1.76 1.91 2.15 2.36 2.60 2.85 2.97 2.53 2.17 1.86 1.60 1.32 1.16 .888 ~. 

3.84 4.50 4.82 5.27 5.66 6.10 6.63 7.71 8.93 9.66 lOA 11.1 12.1 1 2.9 ~4.9 ' 
1.43 1.69 1.84 2.09 2.31 2.57 2.83 2.99 2.57 2.21 1.89 1.63 1.34 1.17 .904 f\ 

6.26 7.19 7.61 8.21 8.70 9.24 9.89 11.2 12.6 13.4 14.1 14.8 15.8 16.5 18.4 
1.52 1.81 1.97 2.23 2.47 2.73 3.01 3.19 2.78 2.41 2.09 1.81 1.52 1.34 1.04 I\: 

Tightened inspection . 

.426 .657 .787 .990 1.17 1.37 1.64 2.19 2.87 3.31 3.76 4.24 4."94 5.52 6.98 \ 
1.40 1.65 1.80 2.07 2.31 2.57 2.83 2.91 2.39 1.97 1.61 1.31 1.02 .852 .610 f\' 

1.04 1.35 1.51 1.75 1.96 2.20 2.52 3.17 3.94 4.40 4.83 5.24 5.00 6.24 7.37 \ 
I.Bl 2.07 2.21 2.44 2.64 2.87 3.09 3.14 2.64 2.25 1.93 1.66 1.39 1.22 .935 1\ 

1.83 2.28 2.51 2.84 3.13 3.46 3.87 4.71 5.66 6.22 6.74 7.25 4.92 8.44 9.76 ' 
1.63 1.87 2.01 2.23 2.43 2.66 2.89 2.97 2.51 2.15 1.85 1.60 1.34 1.19 .932 ~; 

2.92 3.60 3.94 4.43 4.84 5.30 5.84 6.90 8.05 8.74 9.38 10.0 10.9 11.6 13.3 \ 
1.37 1.60 1.74 U19 2.21 2.41 2.73 2.86 2.41 2.04 U3 1.48 1.23 1.08 .835 1\/ 

5.64 6.02 6.94 /,53 8.Q1 a.55 !l.1!l \ 0.4 11.8 12.6 13.4 14.1 15.2 16.1 18.2 \ 
1040 l.BS 1.84 2,11 2.36 2.65 2.94 3.11 2.M 2.30 1.96 1.68 1.39 1.22 .941 I\: 
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