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Different kind of errors

Constant systematic errors, due to
increased blank values
incomplete recovery

Proportional systematic errors, due to
wrong calibration
dilution errors
wrong calculation / wrong unit

Gross and indefinable errors, due to
anything
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How to identify the kind of error?
Graphical display of analytical result vs. assigned 
value

Sulphate
y = 1,0814x + 1,0574
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007 Sulphate
y = 1,0814x + 1,0574
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007

100 % recovery

tolerance limits

linear regression
line

good analysis!
No serious error
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Sulphate
y = 0,1261x + 0,689
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006

proportional 
systematic error!
Dilution error, 
calibration error 
or gross 
calibration error
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Sulphate y = 1,205x + 0,8965
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009

proportional 
systematic error!
calibration error, 
leading to results 
just at the limit
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Sulphate y = 1,312x + 2,5561

0
10
20
30
40

50
60
70
80
90

0 20 40 60 80

ref. concentration in mg/l

la
b 

re
su

lt 
in

 m
g/

l

048

proportional 
systematic error!
calibration error, 
leading to results 
beyond the limit
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Sulphate
y = 1,1559x - 13,58

-20
-10

0
10
20
30
40
50
60
70
80

0 20 40 60 80

ref. concentration in mg/l

la
b 

re
su

lt 
in

 m
g/

l

005

constant 
systematic error?
recovery too low?
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Sulphate y = 0,701x + 36,433
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031

indefinable, gross 
error
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What corrective actions to apply?

If you found a proportional systematic error:
Check calibration

Check for precision using internal quality 
control data (Control Charts)
Check for bias using a certified or in-house 
reference material
If you can’t find the problem, carry out full 
method validation


