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Operating Characteristic Curve
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Example: 

0.1 Proportion Defective

Probability of Acceptance = 

0.9 = 0.9
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Example: 

0.1 Proportion Defective

Probability of Acceptance = 

0.9 x 0.9 = 0.81
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Example: 

0.1 Proportion Defective

Probability of Acceptance = 

0.9 x 0.9 x 0.9 = 0.73
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Example: 

0.1 Proportion Defective

Probability of Acceptance = 

0.9 x 0.9 x 0.9 x 0.9= 0.66



Operating Characteristic Curve
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n = 5

Example: 

0.1 Proportion Defective

Probability of Acceptance = 

0.9 x 0.9 x 0.9 x 0.9 x 0.9 = 0.59
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Operating Characteristic Curve
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Operating Characteristic Curve
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P(acc) =0

P(rej) = 1

P(acc) =1

P(rej) = 0



Two-Class Plans (c=0):  Probabilities of Acceptance

Composition of Lot
% Acceptable   % Defective

Number of Sample Units Tested
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Typical way of expressing performance 
of sampling plans



Relating the performance of a sample 

plan to the level a hazard controlled

Distributional assumption for sampling results

e.g. log-normal with standard deviation known from

previous experience

Determine proportions defective for possible mean log 

cfu/g

Calculate acceptance probabilities and 

plot against mean log cfu/g 
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Linking the Performance of attribute sampling plans 

to the concentration of bacteria controlled
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Mean Log cfu/g
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Relative performance of ICMSF Cases in terms of the mean 

concentrations that will be rejected with at least 95% probability 

(assuming a  standard deviation of 0.8).

Type and likely change to 
level of hazard

Reduce No change May increase

Indicators
e.g.

Enterobacteriaceae

Case 4
(3-class, n=5, c=3)

e.g. m=1000/g, 

M=10000/g

5100cfu/g

Case 5
(3-class, n=5, c=2)

e.g. m=1000/g, 

M=10000/g

3300cfu/g

Case 6
(3-class, n=5, c=1)

e.g. m=1000/g, M=10000/g

1800cfu/g

Moderate
e.g.

S.aureus

Case 7
(3-class, n=5, c=2)

e.g. m=100/g, M=10000/g

2600cfu/g

Case 8
(3-class, n=5, c=1)

e.g. m=100/g, M=10000/g

1100cfu/g

Case 9
(3-class, n=10, c=1)

e.g. m=100/g, M=10000/g

330cfu/g

Serious
e.g.

Salmonella sp

Case 10
(2-class, n=5, c=0)

e.g. m=0/25g

1 cfu/55g

Case 11
(2-class, n=10, c=0)

e.g. m=0/25g

1 cfu/100g

Case 12
(2-class, n=20, c=0)

e.g. m=0/25g

1 cfu/490g

Severe
e.g.

E.coli 0157:H7

Case 13
(2-class, n=15, c=0)

e.g. m=0/25g

1 cfu/330g

Case 14
(2-class, n=30, c=0)

e.g. m=0/25g

1 cfu/850g

Case 15
(2-class, n=60, c=0)

e.g. m=0/25g

1 cfu/2000g

ICMSF Cases



Relating Criteria to other risk 

management metrics



ICMSF Sampling Plan Spreadsheet



Conclusions
• Operating characteristic 

curves are based on the 
principles of probability.

• New approach relates the 
performance of a given 
sampling plan to detect a 
certain level of a hazard.

• Supports the use of micro 
criteria to verify that a 
food safety objective has 
been achieved.

For more 
information, see 
www.icmsf.org

http://www.icmsf.org/

