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ABSTRACT

With many web sites appearing everyday, it has
become increasingly difficult to keep the web
directories up-to-date and growing. The interest in
the usage of machine learning on automatic text
categorization is further stimulated with this
intensive growth of World Wide Web. We believe that
Web page classification is significantly different from
a traditional text classification because of the
presence of some additional information, provided by
the HTML structure and by the presence of the
hyperlinks. In this paper, our objective is to analyze
different combinations to represent the training
documents and the test documents for SVM classifier.
Our experiments show that in addition to the content
of the web site, using further the META data and the
extended inbound anchor text information in
representing the Web sites, enhances the
performance of the classification. Moreover, utilizing
the expected entropy loss values for the purpose of
weighting the term frequencies in the feature vector
provides further performance enhancement in SVM
classifier.

1. INTRODUCTION

(http://www.yahoo.com
http://www.dmoz.org
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2. BACKGROUND

2.1 Extended Anchor Text
Extended anchor texts !
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Figure 1: Anchor texts and extended anchor texts
(nearby words) from pages that link to the target

web site constitutes virtual document
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2.2 Support Vector Machines
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2.4 Expected Entropy Loss
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2.5 Evaluation Metrics
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Table 1. Contingency table
YES is correct NO is
correct
Predicted YES a b
(True +) (False +)
. c d
Predicted NO (False -) (True -)

True Positive rate (TP) K N L

Sensitivity K

KO0+!

False Positive rate (FP) K N L

Specifity K *

K 0+ *

Positive Predictive Value K N L

Precision K
Recall K N

L K

<

2.5.1 Global averaging
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3. Methodology
#
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3.1 Crawler
&  Open Directory Project directories

http:// www. dmoz.org
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Table 2. Procedure for directed crawler
Go to DMOZ"s web site
Extract Restaurant URLs and add them to

stack

while(stack not empty){
Stack.pop(Q)
Go to URL
Extract Meta-tag terms
Extract Body Terms
Extract hyperlinks

For Each extracted hyperlink

If belongs to the same domain

IT not in Processed_URLs or Stack
Stack.push(hyperlink)

End if

End if

End For Each

Add this URL to processed_URLs
if(Stack.peek()).domain != currentDomain
This restaurant’s domain fully crawled
End if

PN end while

3.2 Stemming
# !
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3.3 Feature Selection
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Table 3. Algorithm for selecting top 50
features for BODY+META

LO -.F

For Each Category c
For Each site i in c
For Each meta-tag term j for site i
IT Body(i) contains term j
E(b.mG@) = EMG) + EMA)D
Insert E(b,m)(J) to Body+Meta(i)
Else
Insert E(m)(J) to Body+Meta(i)
End For Each
End For Each
End For Each

Sort in descending order
Select top 50 features
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Table 4. Algorithm for selecting top 50 features
for Body + Meta + Extended Anchor Text

For Each Category c
For Each site i in c
For Each anchortext term j for site i
1T Body+Meta(i) contains term j
E(b,m,a)(G) = E(b.m@) + E(A)
Insert E(b,m,a)(J) to Body+Meta+Anchor (i)
Else
Insert E(a)(j) to Body+Meta+Anchor (i)
End For Each
End For Each
End For Each

Sort in descending order
Select top 50 features
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Table 5. Top 6 features for each category among
the selected features
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Table 6: The percentage of overlap features between categories. The splitted columns show the percentage for
three types of representation BODY, BODY+META and BODY+META+EXT_A.T. respectively.

% Italian Mexican Seafood Fast Food-Deli Pizza Steakhouse
Italian b 9lolofc|cl2] o 0 |0 |=[=]1] =]=1]1
Mexican % % 11111 0 0 0 00|00 9 0 0
Seafood % % % 0 0 0 91919 0 0 0
Fast Food-Deli % % % % =|=/=| 0 0 0
Pizza % % % % % 9 9 9
Steakhouse % % % % % %
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Table 8. F;-measure without entropies used as

weighting factor for term frequencies

TEST
B B+M B+M+A
- B 68.735% | 73.021% | 75.655%
5 B+M 72.3% | 75.902% | 77.002%
l_
B+M+A | 74.167% | 79.126% | 79.618%

Table 9. F;-measure with entropies used as
weighting factor for term frequencies

TEST
B B+M B+M+A
> B 78.586% | 80.481% | 81.542%
é B+M 79.302% | 81.032% | 83.085%
'_
B+M+A | 86.729% | 88.856% | 89.786%
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5. Conclusion
!

Oterm frequencies without weighting factor

M term frequencies with weighting factor (entropy loss)

Test Data

BODY BODY+META BODY+META+E_AT

Train Data

Figure 3. Comparative F; measures for different
representations of Web sites
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