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Acceptance Sampling 

• Given a lot or batch containing N items, a decision 
to accept or reject the lot is made based on 
statistical sampling. 

 

 

 

 

 

 

• In Statgraphics, the acceptance sampling 
procedures are contained under SPC on the main 
menu. 

 

 

 



Outline 

• OC/AOQL/LTPD plans 

 

• ANSI Z1.4/Z1.9 standards (formerly MIL-STD-

105E and MIL-STD-414) 

 

• MIL-STD-1916 

 

• Sequential sampling 



Types of Acceptance Sampling 

• Attribute sampling – Select items from the lot and 
inspect them. Based on their attributes, classify 
each item as acceptable or unacceptable. The 
acceptability of the lot is based on the proportion of 
unacceptable items. 
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• Variable sampling – Select items from the lot and 
measure them. Calculate the mean and standard 
deviation of the measurements. The acceptability of 
the lot is based on how close the mean is to the 
specification limits. 
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Sampling Methods 

1. Single sampling – Inspect or measure n 

randomly sampled items. Accept or reject the 

lot based on that one sample. 

 

2. Double/multiple sampling – Inspect or measure 

n randomly sampled items. Accept or reject the 

lot based on the first sample if the results are 

very good or very bad. Otherwise take an 

additional sample. Accept or reject the lot 

based on the combined samples (or take a third 

sample). 

 



Sampling Methods 

3. Continuous sampling – Inspect or measure 

items continuously sampled from the lot. The 

sample results affect the frequency of 

sampling. 

 

4. Sequential sampling – Inspect or measure 

randomly selected items one at a time. After 

each item, accept the lot, reject it, or select 

another item. 

 



Example #1: Single Sampling Plan for Attributes 

1. Take a sample of size n from a lot containing N 
items and inspect each item. 

 

2. Let X = number of nonconforming items. 

 

3. If X ≤ c, accept the lot. (c is called the acceptance 
number.) 

 

4. If X > c, reject the lot. 

 

Rejected lots are either returned for rework or 
“rectified” using 100% inspection. 



Data Input Dialog Box 



3 Types of Plans 

Type of plan Input #1 Input #2 

OC plan Producer’s risk 
(alpha) at the AQL 

Consumer’s risk 
(beta) at the LTPD 

AQL = Acceptable Quality Level or Acceptance Quality Limit 
(the poorest level of quality that the consumer finds acceptable 
on average.) 
 
LTPD = Lot Tolerance Percent Defective (the poorest level of 
quality that the consumer is willing to tolerate in any given lot.)  
 



Operating Characteristic (OC) Curve 



Average Outgoing Quality (AOQ) 



Average Total Inspection (ATI) 



3 Types of Plans 

Type of plan Input #1 Input #2 

OC plan Producer’s risk 
(alpha) at the AQL 

Consumer’s risk 
(beta) at the LTPD 

AOQL plan Percent defective 
at which inspection 
is minimized 
(process average) 

Average outgoing 
quality limit 

AOQL – Average Outgoing Quality Limit (maximum average 
percent of nonconforming items over all incoming quality 
levels.) 



3 Types of Plans 

Type of plan Input #1 Input #2 

OC plan Producer’s risk 
(alpha) at the AQL 

Consumer’s risk 
(beta) at the LTPD 

AOQL plan Percent defective 
at which inspection 
is minimized 
(process average) 

Average outgoing 
quality limit 

LTPD plan Percent defective 
at which inspection 
is minimized 
(process average) 

Consumer’s risk 
(beta) at the LTPD 

LTPD = Lot Tolerance Percent Defective (the poorest level of 
quality that the consumer is willing to tolerate in any given lot.)  



Example #2: Single Sampling Plan for Variables 

1. Take a sample of size n from the lot of N items. 

 

2. Measure each item and calculate the sample mean 𝑥   and 
the sample standard deviation s. 

 

3. Calculate Z scores for each specification limit: 

 

                    𝑍𝐿 = 
𝑋  − 𝐿𝑆𝐿

𝑠
   and   𝑍𝑈 = 

𝑈𝑆𝐿 − 𝑋  

𝑠
 

 

4. If both Z ≥ k, accept the lot. (k = critical value) 

 

5. If either Z < k, reject the lot. 

 

Rejected lots are either returned for rework or “rectified”. 



Data Input Dialog Box 



Operating Characteristic (OC) Curve 



Example #3: ANSI Z1.4 for Attributes 

• Based on original MIL-STD-105E developed by U.S. 
Department of Defense. 

 

• Intended primarily for continuing series of lots or 
batches. 

 

• Gives sample sizes for normal, tightened, and 
reduced sampling, and rules for switching between 
them. 

 

• May be used for percent nonconforming items 
(binomial) or conformities per unit (Poisson). 



Data Input Dialog Box 



Single Sampling 



Double Sampling 



Multiple Sampling 



Example #4: ANSI Z1.9 for Variables 

• Based on original MIL-STD-414 developed by U.S. 

Department of Defense. 

 

• Intended primarily for continuing series of lots or batches. 

 

• Gives sample sizes for normal, tightened, and reduced 

sampling, and rules for switching between them. 

 

• Assumes that measurements are characterized by a normal 

distribution. 



Data Input Dialog Box 



Second Data Input Dialog Box 



Analysis Summary 



Random Numbers 

• Suppose specification for my product is 200±10. 

 

• Let’s generate n=75 random numbers with mean 

m = 204 and standard deviation s = 2. 



Data Input 



Analysis Summary 



MIL-STD-1916 

• 3 matched sampling plans for product 

acceptance: 

– Lot sampling by attributes (c = 0 plans) 

– Lot sampling by variables (based on Z scores 

and a new F criterion) 

– Continuous sampling by attributes 

 



Example 5:MIL-STD-1916 for Attributes 



Analysis Summary 



Example 6:MIL-STD-1916 for Variables 



Analysis Summary 



Calculations 

𝑍 = min 𝑍𝐿 = 
𝑋  −  𝐿𝑆𝐿

𝑠
   ,   𝑍𝑈 =  

𝑈𝑆𝐿 − 𝑋  

𝑠
 

𝐹 =  
𝑠

𝑈𝑆𝐿 − 𝐿𝑆𝐿
 



Sample Results 



Analysis Summary 



Sequential Sampling 

• Useful for sampling very large lots. 

 

• Postulate 2 hypotheses: 

– Null hyp: p = AQL 

– Alt. hyp: p = LTPD 

 

• Set producer’s risk (a) and consumer’s risk (b). 

 

• Inspect items 1 at a time. After each item, plot the results 

on a cumulative sum chart and accept the lot, reject the 

lot, or continue sampling. 

 



Example 7: Sequential Attribute Sampling 

• Let’s generate some data from a binomial 

distribution with p = 0.01. 



Data Input Dialog Box 

• Select Describe – Categorical Data – Sequential 

Sampling. 



Sampling Options 



Cumulative Sum Plot 



ASN (Average Sample Number) Function 



Compare to Fixed Size Sample 



Summary 

To assure quality levels for consumer/producer: 

  OC plans 

  Sequential sampling 

 

To assure average outgoing quality level: 

   AOQL plans 

  

To assure quality is no worse than target: 

 LTPD plans 

 

To maintain quality at a target: 

   MIL-STD-105E or ANSI/ASQ Z1.4 for attributes 

   MIL-STD-414 or ANSI/ASQ Z1.9 for variables 

   MIL-STD-1916 for attributes or variables 

 

Source: Montgomery (2012) 
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More Information 

Go to www.statgraphics.com 

– Click on “Watch a Video”. 

– Complete the form and press “Go to Video”. 

– Click on “Watch another video”. 

 

Go to www.youtube.com 

– Search for “statgraphics acceptance 

sampling”. 

http://www.statgraphics.com/
http://www.youtube.com/

