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NOPPAMAS AKARACHANTACHOTE: THE DEVELOPMENT OF VARIABLE

IMPORTANCE INDEX AND CUTOFF THRESHOLD CRITERION IN VARIABLE SELECTION FOR

COLON CANCER CLASSIFICATION. ADVISORY COMMITTEE: SEREE CHADCHAM, Ph.D.,

KIDAKAN SAITHANU, Ph.D., 174 P. 2014.

The objective of this research was to develop a variable importance index and cutoff
threshold criterion for variable selection based on partial least squares for classification. The proposed
variable importance index was Variable Importance Index for Classification, VIIC, and the proposed cutoff
threshold criterion was Boxplot Cutoff Threshold, BCT. Both VIIC and BCT were applied to generate a
new variable selection method, VIIC-BCT. The classical index, Variable Influence on the Projection (VIP),
and the BCT formed the basis for a new variable selection method, VIP-BCT. These two methods were
compared to the classical method VIP-1, which used the VIP as an index and constant value of 1.0 as a
cutoff threshold criterion, through situation simulation. There were 180 situations generated based on
four parameters: 1) Percentage of the number of relevant variables, 2) Magnitude of mean difference of
relevant variables between two groups, 3) Pattern of correlation between relevant variables, and 4)
sample size. The variable selection methods were applied to select genes that can classify colon cancer
tissues from normal tissues. Additionally, accuracies of the classification were studied.

The research results were as follows:

2
) where

h
1. The proposed variable importance index was VIICJ, = Z ACR, '(Waj /”wa

a=1
h
ACRis the adjusted count R? of component t,,and W is weight of the jt predictor variable in

component t_ . The proposed cutoff threshold criterion was BCT = Q; +1.5x/QR where Q, is upper
quartile of the variable importance index of noise variables, and the /QR is interquartile range.

2. The VIP-BCT method was superior to VIP-1 in identifying relevant variables in most of the
situations when the percentage of the number of relevant variables was 1, 3 and 5. The VIIC-BCT method
was superior to VIP-1 in most of the situations when the percentage of the number of relevant variables
was 1, 3 and 5, and the magnitude of mean difference of relevant variables between two groups was 1.

3. The balanced accuracy of classifying colon cancer tissues against normal tissues when
applied to the three variable selection methods, VIP-1, VIP-BCT, and VIIC-BCT were 82.02%, 82.71%, and

83.21%, respectively, using partial least squares discriminant analysis as a classifier.
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