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DISTRIBUTIONAL UNCERTAINTY

• irreducible minimum uncertainty components

(assuming homogeneous material/perfect mixing)

• specific to individual measurement result

• can be calculated from look up tables (no practical work);

• ISO 19036 provides details

• Formulas & tables implemented in excel tool



TYPES OF DISTRIBUTION UNCERTAINTY

− Poisson uncertainty

− confirmation uncertainty

− Most Probable Number uncertainty



POISSON UNCERTAINTY

• Bacteria move independently

• Each may end up in pipette with same 
probability

• Number of CFU on a plate varies around
expected value.

• High number of bacteria means smaller
relative uncertainty



POISSON UNCERTAINTY



CONFIRMATION UNCERTAINTY

Is this Campylobacter?

If 90% of colonies are correct -> p= 0.9

If 30 % of colonies are correct -> p= 0.3



CAN I ESTIMATE P FROM 5 COLONIES?

Observed 5/5 Observed 3/5



SUMMARY CONFIRMATION UNCERTAINTY

• When calculating the CFU/ml I will correct the value
using my estimate of p

• If 4/5 samples are positive, my estimate of p is 0.8

• Other values of p cannot be excluded, thus uncertainty

• Fewer picked colones and fewer positives means larger
uncertainty



MPN UNCERTAINTY

• Concentration is estimated
from serial dilutions

• Number of colonies in each
tube is poisson distributed

• Growth if more than one

• Uncertainty of mpn estimate
depends on both the setup 
and the results

• Implemented in ISO19036 tool



ISO-19036 CALCULATION TOOL



CALCULATIONS IN EXCEL TOOL

Calculate MU accounting for Poisson uncertainty for a 
laboratory sample in order to report results.

Prerequisite: You have previously obtained estimates for 
matrix uncertainty and technical uncertainty



EXCEL CALCULATIONS TOOL

• 4rd worksheet “Combines”

− Estimate MU
= to estimate the matrix uncertainty



DATA



• Make new columns with appropriate formulae

• Calculate conc and log10conc - as before

• Calculate the number of colonies used – for each sample

How would you make the formula?



ENTER DATA IN TOOL

• Enter data – check README for format etc.

• Make sure that there is no formatting! 

(numbers are numbers, not text)

• Use technical and ,matrix uncertainty from before.



QUESTIONS

• How much larger MU will you get when considering
Poisson-uncertainty compared to only using technical
and matrix uncertainty.

• How big is the difference in MU between the samples
with the highest count compared with the lowest.



WHEN IS POISSON DISTRIBUTION A 
PROBLEM



ADDING BY THE SQUARES

U tot

U1 U2 U1^2 U1^2 root(U1^2 + U1^2)
0.25 0.05 0.0625 0.0025 0.255
0.25 0.1 0.0625 0.01 0.269
0.25 0.25 0.0625 0.0625 0.354
0.25 0.5 0.0625 0.25 0.559



CONFIRMATION UNCERTAINTY IN MU 
ESTIMATION



HINT
• Possible to use special functions in excel

confirmed_colonies konc log10conc räknade np nc corrected conc

5/5 254.5455 2.405765 28 5 5 254.5455

5/5 209.0909 2.320335 23 5 5 209.0909

=TALVÄRDE(TEXTEFTER(N11;"/"))

confirmed_colonies konc log10conc räknade np nc corrected conc

5/5 254.5455 2.405765 28 5 5 254.5455

5/5 209.0909 2.320335 23 5 5 209.0909

=P11*S11/T11

”make numeric the text after delimitor ”/”



ENTER DATA IN TOOL

Enter data – check README for format etc.

Use technical and ,matrix uncertainty from before.



QUESTIONS

• How much larger MU will you get when considering
confirmation-uncertainty compared to only using
technical and matrix uncertainty.

• How much larger MU will you get when considering
both poisson- and confirmation-uncertainty compared
to only using technical and matrix uncertainty.

• How big is the difference in MU between the samples
with the highest confirmation uncertainty compared with
those with the lowest.



WHEN IS CONFIRMATION A PROBLEM?



GOOD LUCK


