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Abstract

Variable selection in oriental medical research is considered. Decision tree
analysis algorithms such as CHAID, CART, C45 and QUEST have been
successfully applied to a medical research. Paralysis disease is a highly
dangerous and murderous disease which accompanied with a great deal of
severe physical handicap. In this paper, we explore the use of CHAID algorithm
for selecting variables for evidence-diagnosis of paralysis disease. Empirical
results comparing our proposed method to the method using Wilks A are given.
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1. INTRODUCTION

Decision tree analysis(SPSS Inc.(1998)) is a method for approximating discrete-valued
target functions, in which the learned function is represented by a decision tree. Learned
trees can also be re-represented as sets of if —then rules to improve human readability.
Decision tree analysis is one of the most widely used and practical methods for
inductive inference. Decision tree analysis is generally best suited to problems with the
following characteristics: Instances are represented by attribute-value pairs. Disjunctive
descriptions may be required. The training data may contain errors. The training data
may contain missing attribute values.(Quinlan(1988)) Many oriental medical data is fit
for these characteristics. We can therefore apply the decision tree analysis for
classifying oriental medical patients by their evidence of disease. Since most oriental
medical data contains many exploratory variables, the problem of variable selection is a
particularly important problem in oriental medical research. A few important variables
can result in a rapid proliferation of states, which in situations of limited sample
information can cause difficulty in estimation. Weiner and Dunn(1966) discussed the
methods of variable selection.

In this paper, we propose a variable selection method based on decision tree analysis
algorithm for oriental medical data.
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2. Main result and conclusion

We focus on paralysis disease data. The decision tree algorithm uses the CHAID
algorithm. The proposed method are illustrated by using the paralysis disease patients
data from Shin. etc.(1998) which have been collected to construct the expert system for
the evidence-diagnosis of paralysis disease. Of a total of 125 cases, five evidence
classes(A, B, C, D, E) were classified based on 37 exploratory variables.

From a stepwise variable selection based on discriminant analysis using wilks A, 6
exploratory variables are selected from 6 steps. <Table 1> describes the
misclassification rate based on above method under. The 45 cases are misclassified.

Actual Category
A B C D E Total

A 21 3 3 2 0 29

B 0 16 5 4 0 25

Predicted C 0 0 10 3 1 14
Category D 7 0 6 19 1 33
E 1 1 1 7 14 24

Total 29 20 25 35 16 125

<Table 1> Misclassification Matrix

<Table 2> gives the estimated risk and its standard error of misclassification based
on the method using CHAID algorithm under 6 maximum tree depth. The 24 cases are

misclassified.
Misclassification Matrix
Actual Category
A B C D E Total
A 27 4 6 2 0 39
B 0 14 0 0 0 14
Predicted C 2 2 19 2 1 26
Category D 0 0 29 3 32
E 0 0 0 2 12 14
Total 29 20 25 35 16 125
Resubstitution
Risk Estimate 0.192
SE of Risk Estimate 0.0352291

<Table 2> Risk Estimate for 6th split

The method using the variable based on CHAID algorithm shows the smaller



misclassification rate than those based on Wilks A. Furthermore, the decision tree

analysis is robust to out-lier.
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