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Design of Regression Model and Pattern Classifier by Using

Principal Component Analysis
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Abstract The new design methodology of prediction model and pattern classification, which is based
on the dimension reduction algorithm called principal component analysis, is introduced in this
paper. Principal component analysis is one of dimension reduction techniques which are used to
reduce the dimension of the input space and extract some good features from the original input
variables. The extracted input variables are applied to the prediction model and pattern classifier as
the input variables. The introduced prediction model and pattern classifier are based on the very
simple regression which is the key point of the paper. The structural simplicity of the prediction
model and pattern classifier leads to reducing the over-fitting problem. In order to validate the
proposed prediction model and pattern classifier, several machine learning data sets are used.

Key Words : Dimension Reduction, Feature Extraction, Pattern Classification, Prediction Model,
Principal Component Analysis
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Fig. 1. Dimension reduction using PCA
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Table 1. Structure of polynomial regression
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Table 2. Design parameters of proposed model

Parameter Value

1 (Linear function)
2 (Quadratic polynomial)
3 (Modified Quadratic polynomial)
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Polynomial Type
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Table 3. Machine learning data sets used in the experiments

Regression Problem

Data set Number of features | Number of patterns
Autompg 7 392
Boston Housing 13 506
Red Wine 11 1599
Classification problem
Number of | Number of | Number of
features patterns classes
Australian 14 690 2
German 24 625 2
Heart 13 270 2
PIMA 8 768 2
Bupa 6 132 2
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Table 4. Results of Comparative analysis

Regression Problem

Data set Fggfugs Order | Training Data | Test Data
Autompg 6 2 254(0.04) 2.77(0.35)
Boston Housing 13 3 251(0.06) 3.73(1.21)
Red Wine 9 3 0.62(0.004) 0.64(0.04)
Classification problem
Data set No. of Order | Training Data | Test Data
Features

Australian 12 1 86.50(0.36) 85.51(3.98)
German 9 79.43(0.61) 77.3(4.37)
Heart 11 1 85. 88(1 33) 84.81(7.50)
PIMA 7 1 40(0.68) 77.20(5.33)
Bupa 5 3 73 94(0 9?) 70.14(10.1)
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