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Introduction to PCA

Statistical technique for Variable 
Reduction in data

Easy to compute PCs

PCs are linear combination of 
actual variables

Uncorrelated to each other, has 
zero mean and constant variance

First few PCs explain 
maximum variance in the data
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Steps to Compute PCs 

Standardization

Covariance Matrix Computation

Eigen Values and Eigen Vectors

Create Feature Vector

Transform the Data to New Coordinate System
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C1 = b11(X1) + b12(X2) + ... + b1p(Xp)

4

General Model to Compute PCs

C1 = Subject’s score on principal component 1 (the first component extracted)

b1p = Regression coefficient (or weight) for observed variable p, as used in creating 
principal component 1

Xp = Subject’s score on observed variable p
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Applications of PCA

Applications

Used in ML to visualize 
Multidimensional Data

Healthcare / Clinical research to 
reduce the variables

Microarray Data Analysis

Analyze stock and forecasting data

Analyze patterns in high 
dimensional data
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Methodology, Source Data and its Background

Hypothetical Data Structure
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Statistical Analysis and Results

Influence of explanatory variables on Outcome

➢ All explanatory variables are significantly 
correlated with survival time

➢ It is also observed that, few independent 
variables are inter related within them

     Ex: SMKDUR vs INSMKDUR
   EXPASB vs BMIBL
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Statistical Analysis and Results Contd…

Cox Proportional Hazards Model
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Statistical Analysis and Results Contd…

Principal Component Analysis

For each subject: PC1 = -o.113 (NUMCIGD) + 0.132 (SMKDUR) + 0.133 (INSMKDUR) + 0.69 (EXPASB) + 0.69 (BMIBL)
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Statistical Analysis and Results Contd…

Principal Components created by PCA
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Statistical Analysis and Results Contd…

Cox Proportional Hazards Model with Principal Components
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Advantages & Drawbacks of PCA

Advantages

• Efficient technique for variable 
reduction

• Explains maximum variance in the 
data 

• Highly efficient on large volume of 
data

Drawbacks

• Difficult to interpret PCs based on 
relevance

• Difficult to compute and interpret 
Covariances and Covariance 
matrices
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Conclusion

• One of the powerful methods to reduce the dimension of the data and 
PCs obtained explains maximum variance in the data

• Recommended to do the Principal Component Analysis (PCA) when 
there are vast number of variables which are exceedingly difficult to 
analyze and interpret
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