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Systematic Error
lllustration of Bias
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Sources of Systematic
Errors

A Instrument Errors
A Method Errors
A Personal
T Prejudice
iTPreconceived noti on
i Number bias
A Prefer 0/5

A Small over large
A Even over odd

Effects of Systematic
Errors

A Constant Errors
i Become more serious as size of
measurement get smaller
A Proportional Errors
i Interfering contaminants

A | f the contaminant becomes larger, the
signal becomes larger.
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Detection of Systematic
and Personal Errors

A Calibration
A Care and Selfdiscipline
T Instrument readings
T Notebook entries
1 Calculations
i Physical disabilities-color blindness

Bias

A Difficult to detect
T Analyze standard samples
i Do an independent analysis
i Determine a blank
1 Vary the sample size

Applying Statistics to
Data Evaluation

A Gross error or segment of population?
A Define the confidence interval.

A Find the number of replicates necessary to
ensure that the mean falls within a
predetermined interval.

A What is the probability that an experimental
mean and a fAtruedo val
experimental means are different.

A Calibrate




Gross Errors
'I'Jpe Q@ -test: rejecting outliers

W = Xg— X
chp = d/w
If Qe > Qo TejECE X

Gross Errors
'I;rrle Q@ -test: rejecting outliers

exp Xq_Xl

_ questresult- nearesheighbo

Q= a
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range

The Q-test: An Example
_,_

A calcite sample yields the following data
for the determination of calcium as CaO:
55.95, 56.00, 56.04, 56.08, and 56.23.
Should we reject 56.23?

o %, -x| 5623-5608
**I%,—%| 5623-5595




The Q-test: The Q-Table
(5-1)

Number of

Observations
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The Q-test: An Example
+

A calcite sample yields the following data
for the determination of calcium as CaO:
55.95, 56.00, 56.04, 56.08, and 56.23.
Should we reject 56.23?

|x—x| 5623-5608
" I%,—%| 5623-5595

What 6s t he ¢
_’_

Alf Q> Qi - reject.

Alf Qup < Qi » acCcept.

A Qup=0.54; Q.;;=0.64, so
accept.

0.54
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Can we reject data?

A Blind application of statistical tests is no
better than doing nothing.

A Use good judgement based on experience.

A If you know that something went wrong
with a sample and the sample produces an
outlier, then rejection may be warranted.

A Be cautious about rejecting data for any
reason.

Recommendations

A Keep good records and examine the
data carefully.

A If possible, estimate the precision of
the method.

A Repeat the analysis if time and sample
are available. Compare with first data.

A If not feasible, apply the Q-test.

Recommendations

If Q-test indicated retention, consider
reporting the median.

A The median allows inclusion of all of the
data without undue influence from the
outlier.

The median of a set of 3 measurements
from a normal distribution gives a better
estimate than the mean of the remaining 2
values after an outlier is rejected.




