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Figures of  Merit
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Performance Characteristics: Figures of Merit

How to choose an analytical method? How good is measurement?

How well a calibration curve follows a straight line?- Linearity.

How reproducible? – Precision

How close to true value? - Accuracy/Bias

How small a difference can be measured? – Sensitivity

What range of amounts? - Dynamic Range

How much interference? - Selectivity 10



• How well a calibration curve follows a straight line.
• R2 (Square of the correlation coefficient) 

FIGURES OF MERIT:  Linearity
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INDETERMINATE OR RANDOM ERRORS

FIGURES OF MERIT:  PRECISION
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FIGURES OF MERIT:  ACCURACY

DETERMINATE ERRORS (operator, method, instrumental)
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Low accuracy, low precision Low accuracy, high precision

High accuracy, low precision High accuracy, high precision

Illustrating the difference between “accuracy” and “precision”
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Accuracy vs Precision
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FIGURES OF MERIT:  SENSITIVITY

(larger slope of calibration curve m, more sensitive measurement)

Indicates the response of the instrument to changes in analyte
concentration or a measure of a method’s ability to distinguish
between small differences in concentration in different samples.
Effected by slope of calibration curve.

Sensitivity = ɣ= m/Ss
m = slope; 
Ss is the standard deviation of measurement
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Signal must be bigger than random noise of blank
FIGURES OF MERIT: LIMIT of DETECTION (LOD)

Typically 3 times the signal-to-noise
(based on standard deviation of the 

noise)

LOD =3 x Standard deviation of blank/ 
Slope

LOD=3 xSb/m

or
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At limit of detection we can say confidently analyte is present but
cannot perform reliable quantitation
LOQ (limit of quantification): [lowest] at which quantitative
measurements can reliably be made. Equal to 10 x Average Signal for
blank i.e. 10Sbl. or

FIGURES OF MERIT:  DYNAMIC RANGE

LOQ =10 x Standard deviation of blank/ Slope
LOQ=10 xSb/m

Limit of linearity (LOL): when signal is no longer proportional to
concentration
Dynamic range: the maximum range over which an accurate
measurement can be made

From limit of quantitation to limit of linearity
LOQ: 10 s of blank
LOL: 5% deviation from linear
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CALIBRATION CURVES (WORKING or ANALYTICAL)

22



Basis of quantitative analysis is magnitude of measured 
property is proportional to concentration of analyte

CALIBRATION METHODS
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SAMPLE PROBLEM:
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Example:
An analysis of the calibration data for the determination of lead based upon its
flame emission spectrum yielded an equation: S = 1.12C + 0.312 where C is the
Pb concn in ppm and S is a measure of the relative emission intensity. The
following replicate data were obtained:

Calculate (a) the calibration sensitivity, (b) the analytical sensitivity at 1 and
10 ppm of Pb,(c) the limit of detection limit (LOD), and ,(d) the limit of 
quantification limit (LOQ)
Example Solution:
a) calibration sensitivity is the slope of the calibration curve = 1.12
b) Using γ= m/Ss : at 10 ppm           γ= 1.12 / 0.15 = 7.5 at 1 ppm 
γ= 1.12 / 0.025 = 45
c) LOD= 3 x Sb/ slope= 3 x 0.0082/1.12 = 0.0219
d) LOQ= 10 x Sb/ slope= 10 x 0.0082/1.12 = 0.0732


