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Improving Hypertext Classification Systems through
WordNet-based Feature Abstraction
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ABSTRACT

This paper presents a novel feature engineering technique that can improve the conventional
machine learning-based text classification systems. The proposed method extends the initial
set of features by using hyperlink relationships in order to effectively categorize hypertext
web documents. Web documents are connected to each other through hyperlinks, and in
many cases hyperlinks exist among highly related documents. Such hyperlink relationships
can be used to enhance the quality of features which consist of classification models. The
basic idea of the proposed method is to generate a sort of abstracted concept feature which
consists of a few raw feature words; for this, the method computes the semantic similarity
between a target document and its neighbor documents by utilizing hierarchical relationships
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in the WordNet ontology. In developing classification models, the abstracted concept features
are equated with other raw features, and they can play a great role in developing more
accurate classification models. Through the extensive experiments with the Web-KB test
collection, we prove that the proposed methods outperform the conventional ones.
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Introduction
to Operating
System
Mary Feature -
Vernon Extraction Anchor Text Neighbor Relevance
(Computer) words degree
Mary K. "
Vernon Mary Introduction 0.24
Computer N
o
Professor of 081
Computer System 0.85
Sciences
Mary Phone 0.15
Phone Professor Numbers 0.20
numbers
Target
Mary document
Vernon
(Professor)
Extracted Feature Set
In-link = {Mary, Computer, Professor, Operating, System}
documents s

L
* The underlined words denotes the words extracted
from a set of neighbor words.

(Figure 3) An Example of Features Extracted from in-link Documents
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The noun java has 3 senses (first 2 from tagged texts)

1. (2) Java -- (an island in Indonesia south of Borneo; one of the world's most densely populated
regions)

2. (1) coffee, java -- (a beverage consisting of an infusion of ground coffee beans; "he ordered a
cup of coffee”)

3. Java -- (a simple platform-independent object-oriented programming language used for writing
applets that are downloaded from the World Wide Web by a client and run on the client's
machine)

(Figure 4> An Example of java Synset

in WordNet
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(Figure 5> An Example of hierarchical
Relationship among Words
in WordNet
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t(fi d)=tf(f d)=tf(f; ) +1f(f; d) (D)

AN tf(f, d)E A dolA B EA

INPUT : feature word set F = {f, f5, ..., fx}
OUTPUT : improved feature word set F

1 BEGIN

WHILE (max_sim > 1) {
FOR (i = 1, i < |F|; i++){

Q1 = W N

6 max_sim = 0;

7 FOR (i = 1; i < |F|; i+4) |

8 FOR (= 1 j < |F|; i+ {
9 IF (max_sim < fsim[i][j]) {

/¥ Calculating the similarity values among features */
/* 1 threshold value */
/* |F|: Size of feature word set */
FOR (j = 1; j < |F|; j++) fsimli][j] = sim(fi, fj); /* Using similarity function Equation (1),
} the similarity value between features fi and fj is kept in the 2-dimensional array fsim. */
/¥ Developing the feature set while hierarchically grouping two feature words with high similarity */

10 max_sim = fsim[i][j; /* The maximum similarity value is saved in max_sim */
11 frew = {i, j}; /* The features fi and fj with the highest similarity is saved in firew*/
12 F = F-{i, jl; F = FU{fnew}; /* The abstracted feature is included in the final feature set*/
13 }
14 }
/¥ Adjusting the frequency of feature for feature abstraction */
15 IF (max_sim > 1) {
16 tf(fi) = tf(fj) = tf(fi) + tf(fj); /*The frequency of fi and fj is added up to each other.*/
17 }
18 }
19 }
20 | END

(Figure 6) Algorithm of Hierarchical Feature Abstraction
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<Figure 9>+ HW4 54 343 #4& & HoFrh
INPUT : feature word set F = {f}, f5, ...
OUTPUT : improved feature word set F
1 BEGIN
/* Calculating the similarity values among features */
2 FOR (i = 1; 1 < IFl; i++) { /* |F| : Size of feature word set */
3 FOR (j = 1; j < |Fl; j++) fsim[ill[j] = sim(fi, fj); /*Using similarity function Equation (1),
4 } the similarity value between features fi and fj is kept in the 2-dimensional array fsim.*/
/* A group of highly similar features is regarded as a single feature. */
5 FOR (G = 1;1 < |Fl; i++) {
6 FOR ( = 1; j < IFl; j++) {
7 IF (fsim[illj] > ©) { /* 1 threshold value */
8 tf(fi) + = tf(fj); /* The frequency of fj which is highly similar to fi is added up
9 ) to the frequency of fi */
10 }
11 }
20 END

(Figure 8) Algorithm of partitional feature abstraction
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