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UNCERTAINTY  (U) 
Every measurement has error which is unknown and 
unknowable. This unknown error is called ñmeasurement 
uncertaintyò.  

Types of Error  

Type I Error (false detection):  Probability of deciding a 
constituent is present, when it is actually absent.  
 
Type II error (false non - detection):  Probability of not 
detecting a constituent, when it is actually present.  
  
Systematic error : For these errors definite cause can be 
assigned and can be corrected. The term ñAccuracyò is related to 
systematic error. Thus a method showing good accuracy will bear 
less systematic error.  
 
Random error : Scatter of repeated measurements about their 
mean value. The sign and magnitude of the error varies at random 
and cannot be known exactly. Normally they are easy to recognise 
and are always present in a measurement.  



Other important terms: 

Precision : Precision is closeness of 
agreement between repeated 
measurements.  

Accuracy : Accuracy is the closeness 
of measured value to the true value.  

Bias : Consistent deviation of 
measured value from the true value, 
caused by systematic error.  



Error Vs Uncertainty  

Error is a difference between true value 
and measured value. Whereas, 
uncertainty is a range.  

Any parameter which cannot be expressed 
with certainty is associated with 
uncertainty. It exists in all quantitative 
measurements.  

Uncertainty is quantitative indication of 
the quality of the result.  

It is the interval around the estimated 
value between which the true value of the 
measured parameter is expected to lie.  


