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Evaluation of analytical data

 Precision and Accuracy

Absolute error and relative error.
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Types of error

Determinate
[Systematic]

Instrumental personal methodic



Indeterminate error
[Random error]

 Sample mean

 Population mean
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Standard Deviations
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Confidence intervals
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Confidence Limit

N

ts
x 

v 95% 99%

5 2.571 4.032

6 2.447 3.707

7 2.365 3.500

8 2.306 3.335



Error propagation in Arithmetic 
Calculation

 Addition or 
subtraction

 X= p+q-r

 Multiplication or 
division

 X=p x q/r
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Rejection of Data

 2.5 d Rule 

 4 d Rule 

 Q Test

Range

difference
Q 

n q99

3 0.994

4 0.926

5 0.821



Least-Squares Line
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 1.The slope of the line m.

 2.The intercept,b:

 3.The standard deviation about regression, 
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 4.The standard deviation of the slop,

 5.The standard deviation of the intercept,

 6.The standard deviation of results 
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uncertainty

 Parameter, associated with the result of a 
measurement that characterizes the 
dispersion of the values that could 
reasonably be attributed to the measurand



Standard uncertainty

 Uncertainty of measurement that is 
expressed in terms of standard deviation

 Type A:  method of evaluation of 
uncertainty  by statistical analysis of 
observations

 Type B : method of evaluation of 
uncertainty other than statistical method



Linear Equation

 Least Square Method 

 Method of Average

 Co-relation Co-efficient 
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The Process of Measurement 
Uncertainty Estimation

 Specify measurand

 Identify uncertainty sources

 Quantify uncertainty components

 Calculate combined uncertainty









PKHP mKHP

CNaOH

MKHPVT

Simple cause and effect diagram for standardization of a NaOH solution with KHP
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“Cause and Effect” diagram:
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