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LINEAR REGRESSION

e Regression analysis is used to predict the value of one variable Y based on another variable(s) X
e Y is dependent variable such as potency, concentration, purity, etc.
e X is independent variable such as time

e Mathematically

y=a+ px; + &

E(g;) = 0,VAR(g;) = o*

e Model parameters B, and B, are estimated from data.
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ANALYSIS

Analysis of Variance for Seal Strength (coded units)

Source DF Seq SS Adj SS Adj MS
Main Effects 3 4.57000 4.57000 1.52333
Time 1 0.04500 0.04500 0.04500
Temp 1 0.32000 0.32000 0.32000
Pressure 1 4.20500 4.20500 4.20500
2-Way Interactions 3 0.13000 0.13000 0.04333
Time*Temp 1 0.00500 0.00500 0.00500
Time*Pressure 1 0.08000 0.08000 0.08000
Temp*Pressure 1 0.04500 0.04500 0.04500
Residual Error 1 0.02000 0.02000 0.02000
Total 7 4.72000

Main Effects Plot for Seal Strength
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Pareto Chart of the Standardized Effects

(response is Seal Strength, Alpha = 0.05)
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ICH TERMINOLOGY

e Accuracy (on average how close to target is a method?)

e Precision (how variable is a method?)

e Linearity (is the outcome measure proportional to the input amount?)
e Limit of Detection (the lowest amount that can be detected)

e Limit of Quantitation (the lowest amount that can be measured with suitable accuracy
and precision)

e Range (the interval of amounts that can be measured with acceptable accuracy, precision
and linearity)

e Specificity (“the ability to assess unequivocally the analyte in the presence of components
which may be expected to be present[1]” in the execution of the method)
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WHAT IS A MEASUREMENT SYSTEM
ANALYSIS?

e A Measurement System Analysis (MSA) is the process through which the accuracy, precision,
linearity, and stability of the system is assessed

e An MSA makes use of experimental methods to assess measurement system performance
e Itis not simply a matter of sending the instrument out for calibration
e The purpose of the MSA is to qualify a measurement system for a specific data acquisition task

e Measurement system error must be small compared to process variation and specification
limits
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