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l What is a biological method?
l Accuracy and precision
l "The way they do it at Chemistry"
l Estimation of accuracy and precision

l Modeling
l Experimental design
l Reporting

Biological method on a shoestring Definitions – ICH Guideline Q2A

The precision … expresses the 
closeness of agreement (degree 
of scatter) between a series of 
measurements

The accuracy … expresses the closeness of 
agreement between … an accepted 
reference value and the value found.

Definitions – ICH Guideline Q2A

• Repeatability expresses the precision under 
the same operating conditions over a short 
interval of time.
• Intermediate precision expresses within-
laboratories variations: different days, different 
analysts, different equipment, etc.
• Reproducibility expresses the precision 
between laboratories.

A look at accuracy and precision 

Accuracy=Bias Precision=Variance
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"The way they do it at Chemistry "

1. Measure accuracy and repeatability 
using 6 runs by the same analyst on 
the same day – report CV.

2. Measure reproducibility using another 6 
runs by another analyst on another day 
– report "Reproducibility Difference "

"The way they do it" advantage

l No experimental design

l No modeling
l No complex calculations
l Simple reporting

"The way they do it" problems

l Biological methods are more complicated 
to implement, therefore the numbers of 
possible runs in a single day is limited.

l Variation of biological methods is 
generally higher compared to chemical 
methods. 

l Measuring intermediate precision is not 
enabled.

l No statistical sense.

"The way they do it" Experimental Design

Example - Biological data
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The way we would do it, at Statistics

σσσ ,, cb

ijjiij cbY εµ +++=

Signal =
random 

error
random 
effects +

fixed 
parameter +

•Independence

•Normal distribution

•Zero mean deviations

Assumptions:

•STDs:
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SAS syntax

data example1;
input day y @@;

cards;
1 0.768 1 0.601 1 0.887
2 0.460 2 0.398 2 0.519
;
run;
proc mixed method=reml covtest cl;
class day;
model y= / solution cl;
random day;

run;

Example - SAS output
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precision

Accuracy

Results that make biological sense
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Results that make statistical sense
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DOE to measure intermediate precisions

4 Days, 2 Analysts     or 2 Days, 4 Analysts

Reporting intermediate precisions
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Example 2

Accuracy
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Example 2 - results
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