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Abstract

Purpose: The aim of this paper is to present an enhanced variant of Twin Parametric-Margin Support Vector Machine
(TPMSVM) that improves classification performance.

Methodology: By replacing a variable in the objective function, we keep the samples of one class farther from the
parametric margin hyperplane of the other class.

Findings: The enhanced model is convex for both linear and nonlinear cases. Also, numerical experiments on UCI
datasets show that the enhanced model performs better compared to two similar models for both linear and nonlinear
cases.

Originality/Value: The previous studies of TPMSVM that increased the accuracy through approaches such as assigning
weights to data sample, converting it into an unconstrained model and adding a new term in the objective function, did
not guarantee that all samples will be far and on the negative side of the margin hyperplane. However, this study provides
an approach to overcome this disadvantage of TPMSVM.
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Table 2- Accuracy results for linear classifier models on UCI datasets.

Data ITPMSVM  TPMSVM  TWSVM
sonar 78.357 77.779 74.710
iris 100 100 100
votes 96.064 94.931 96.564
cancer 95.851 96.165 95.557
housevotes 95.169 94.946 95.645
Shape 99.231 98.046 99.615
Liver Disorder  68.975 53.933 66.672
Austerilia 85.58 62.732 85.758
Lung cancer 78.333 76.667 27.500
wdbc 94.869 88.992 84.217
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Table 3- Accuracy results for non-linear classifier models on UCI datasets.

Data ITPMSVM  TPMSVM  TWSVM o\Y
sonar 76.509 46.617 76.176
iris 100 100 100
votes 96.105 61.379 47.541
cancer 96.704 65.522 45.833
housevotes 95.782 38.319 42.278
Shape 97.662 50.000 96.908
Liver Disorder  68.975 53.933 66.672
Austerilia 66.348 51.979 44.492
Lung cancer 69.167 62.500 45
wdbc 90.498 37.000 37.258
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Table 4- Accuracy rank of linear classifier models on UCI datasets.

Data ITPMSVM  TPMSVM  TWSVM
sonar 1 3 2
iris 2 2 2
votes 1 2 3
cancer 1 2 3
housevotes 1 2 3
oY Shape 1 3 2
Liver Disorder 1 3 2
Austerilia 1 2 3
Lung cancer 1 2 3
wdbc 1 3 2
b e > 3 UCH glaosls g5 5 (g8 oS sl Jow cdo a3y -0 Jgie
3? Table 5- Accuracy rank of non-linear classifier models on UCI datasets.
2 Data ITPMSVM  TPMSVM  TWSVM
3 sonar 1 2 3
¥ iris 2 2 2
a votes 2 3 1
j" cancer 2 1 3
3 housevotes 2 3 1
X Shape 2 3 1
j Liver Disorder 1 3 2
3 Austerilia 2 3 1
__'3; Lung cancer 1 2 3
%, wadbc 1 2 3
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