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Some Fundamental Concepts in Acceptance Sampling

sampling, this quality is most frequently referred to as the lot tolerance fraction
defective: 100p,, ;o is described as the Lot Tolerance Per Cent Defective (LTPD).+

The same acceptance plan may therefore be referred to by several different
product quality values, depending on the point of indexing. There are legitimate
reasons for this variability in indexing sampling plans. Nevertheless, this has
naturally proved to be a source of confusion to some users of acceptance sampling
tables. Further comment on this topic is made in the next three chapters.

Double Sampling

Single sampling calls for decision on acceptance or rejection of a lot on the basis
of the evidence of one sample from that lot.

Double sampling involves the possibility of putting off the decision on the
lot until a second sample has been taken. A lot may be accepted at once if the
first sample is good enough or rejected at once if the first sample is bad enough.
If the first sample is neither good enough nor bad enough, the decision is based
on the evidence of the first and second samples combined. In general, double
sampling schemes will involve less total inspection than single sampling for any
given quality protection. They also have certain psychological advantages based
on the idea of giving a second chance to doubtful lots.

The additional symbols used in connection with double sampling are:

n = number of pieces in the first sample

[ = acceptance number for first sample, the maximum number of defec-
tives that will permit the acceptance of the lot on the basis of the
first sample

ny = number of pieces in the second sample
ny + n, = number of pieces in the two samples combined
[ = acceptance number for the two samples combined, the maximum

number of defectives that will permit the acceptance of the lot on
the basis of the two samples.

An example of the use of these symbols to describe a double sampling
plan is

N = 1,000
n = 36
¢ = 0
n, = 59
c = 3

 More properly, in its original usage by Dodge and Romig, the notion of a tolerance per cent
defective may be associated with any Consumer’s Risk. For example, the lot quality having a P, of
0.05 could be described as the lot tolerance per cent defective associated with a Consumer’s Risk of
0.05. However, because of the widely used Dodge-Romig tables (described in Chap. 13) all assume
a Consumer’s Risk of 0.10, the term LTPD sometimes is incorrectly used without qualification to
mean 100p,_ ;0.
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This may be interpreted as follows:

1. Inspect a first sample of 36 from a lot of 1,000.

2. Accept the lot on the basis of the first sample if the sample contains 0 defectives.

3. Reject the lot on the basis of the first sample if the sample contains more than 0.90
3 defectives.

4. Inspect a second sample of 59 if the first sample contains 1, 2, or 3 defectives.

5. Accept the lot on the basis of the combined sample of 95 if the combined 0.80
sample contains 3 or less defectives.

6. Reject the lot on the basis of the combined sample if the combined sample
contains more than 3 defectives. 0.70

Analysis of a Double Sampling Plan 060

Figure 12-5 shows three Type A OC curves involved in the analysis of this double
sampling plan.

There are four possibilities for acceptance or rejection of a lot submitted for
double sampling, namely,

Probability of acceptance P,
(=]
79
(=]

1. Acceptance after the first sample 040
2. Rejection after the first sample
3. Acceptance after the second sample
4. Rejection after the second sample . 0.30

The lowest of the three OC curves in Fig. 12-5 shows the probability of (1)

N = 1,000
acceptance after the first sample. This is simply the curve for yn = 36 . The 0.20
c= 0
~ highest of the three OC curves shows the probability that the lot will not be
N = 1,000 0.0
rejected after the first sample. It is the curve for {n = 36 . Both these
c= )

limiting curves may be calculated in the manner illustrated in Chap. 6 for the 0
calculation of curves for all single sampling plans. For any given value of per cent 0
defective, the ordinate distance between these two curves corresponds to the
probability that for a lot of that per cent defective a second sample will be required.

The middle curve of Fig. 12-5 is the actual OC curve of the double sampling
plan. To compute points for this curve it is necessary to find the probability that D = p,N -
if a second sample is taken, the lot will be accepted. The necessary calculations cnD
may be illustrated for a single point on the curve corresponding to u, = 0.010. P, = —'T

The lot may be accepted in the-following ways: %
0 defectives in first sample P, = n i
1 defective in first sample followed by 0, 1, or 2 defectives in second sample c
2 defectives in first sample followed by 0 or 1 defectives in second sample CoN-p
3 defectives in first sample followed by 0 defectives in second sample P, = “_C‘

The probability of accepting the lot is the sum of the probabilities of these !
different ways in which it may be accepted. To compute these, it is first necessary ] P, = o
to find the probabilities of 0, 1, 2, and 3 defectives in the first sample of 36. Cch
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