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Contamination often log-normally distributed
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Define the mean on log-scale or on arithmetic scale ?



Contamination often log-normally distributed
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Geometric mean: Concentration at the peak of the
distribution

Arithmetic mean: Average on the linear scale



(a) Log,,-normal distribution)
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Geometric mean: Concentration at the peak of the
distribution

Arithmetic mean: real average on the linear scale
(more influenced by the right hand tail with big
numbers)



Which one to chose ?

For microbial analysis for data representation: log scale

For impact analysis: linear scale



You have to eat 3 products that contain B. cereus
Your choices:

1: 100 cfu 100 cfu 100 cfu

3: 1 cfu 100 cfu 10000 cfu

Which row would you chose ?



You have to eat 3 products that contain B. cereus
Your choices:

1: 100 cfu 100 cfu 100 cfu

3: 1 cfu 100 cfu 10000 cfu
Log of the concentration
1: 2 2 2: mean is 2

3: 0 2 4: mean is 2



You have to eat 3 products that contain B. cereus

Your choices:

1: 100 cfu 100 cfu 100 cfu
3: 1 cfu 100 cfu 10000 cfu
arithmetic mean log(arithmetic mean)
1: 100 cfu/g 2.0

3: 3367 cfu/g 3.5



(b) Normal distribution
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(a) Log,,-normal distribution)
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For a lognormal distribution

10810(5) = log,0(C) +0.5: O-l%)glo(C)
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Probability density function (PDF) for log counts.

Distribution mean = 1.90 and sigma = 0.80

Operating characteristic curve scaled to relate log

arithmetic mean count to m
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Probability density function (PDF) for log counts.
Distribution mean = 1.90 and sigma = 0.80

Operating characteristic curve scaled to relate log
arithmetic mean count to m
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Distribution mean = 1.90 and sigma = 0.80

Probability density function (PDF) for log counts.

Operating characteristic curve scaled to relate log
arithmetic mean count to m
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Conclusions

« Distributions relevant for performance of sampling

plans
« Arithmetic mean is most relevant for risk management

e Tools exist !

is a tool to explore ICMSF recommendations.

ICMSF.org/publications/software-downloads/

Standard Program

This spreadsheet calculates probabilities of acceptance for materials with
different microbial loads and population standard deviations. The
microbes are assumed to be lognormally distributed. This is new version 8
(November 2016) including additionally a tab with the effect of specificity
and sensitivity.
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Download (Spreadsheet 428 KB)
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