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Data mining
Clustering
Intra-cluster similarity
Inter-cluster similarity
Text mining

Web mining

Web structure mining
Hyperlink
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! Authority

* Hub

’ Web usage mining

* Web content mining
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' Topic discovery

* Association pattern
3 Clustering

* Classification

> Focused crawling

% Intelligent crawling
7 Token
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! Usage data

2 Proxy server

3 Client server

* Recommendation system
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! Pre-fetching
? Usability
3 Classification
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' Similarity measure
* Scalability
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! Noise tolerance
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Incrementality
* Dynamic
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! Database

% Information retrieval

> Artificial intelligence

4 Machine learning

> Natural language processing
% Decision tree

7 Neural net

¥ Rule-based systems

? Generalization

10 Static
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] Expert systems

? Vector space model
* n-gram model

* Suffix tree model

> Cosine

¢ Jaccard
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Sunny Overcast Rain
Humidity Yes Wind
High Normal Strong Weak
No Yes No Yes
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Day Outlook  Temp Humidity  Wind Play
DI Sunny Hot High Weak No
D2 Sunny Hot High Strong No
3 Overcast  Hot High Weak Yes
D4 Rain Mild High Weak Yes
D5 Rain Cool Normal Weak Yes
D6 Rain Cool Normal Strong No
D7 Overcast  Cool Normal Strong Yes
DS Sunny Mild High Weak No
D9 Sunny Cool Normal Weak Yes
D10 Rain Mild Normal Weak Yes
D11 Sunny Mild Normal Strong Yes
D12 Overcast  Mild High Strong Yes
D13 Overcast  Hot Normal Weak Yes
D14 Rain Mild Hich Strong No
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Algorithm 3.1  DIG incremental construction and phrase matching

Require: G, ; : cumulative graph up to document d;_;

N S e e
S S

15:

16:
17:
18:
19:
20:
21:
22:
23:
24

g b A AR e

or G, if no documents were processed previously
d; < Next document
M «— Empty list {M is a list of matching phrases from previous documents}
for each sentence s;;ind; do
v; < t;;; {first word in s, ;}
if v;isnotin G;,_; then
Add v, to G,
end if
for eachtermt; €s;;, k=2,...,1[; do
Vi tiji s Vier < tija—1) s €= (Vi1 Vi)
if v, isnotin G;_; then
Add v, to G;_;
end if
if e;isanedgein G;—; then
Retrieve a list of document entries from v,_; document table
that have a sentence on the edge e,
Extend previous matching phrases in M for phrases that
continue along edge e,
Add new matching phrases to M
else
Add edge ¢, to G;_;
end if
Update sentence path in nodes v;_; and v,
end for
end for
G G-
Output matching phrases list M
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Algorithm 3.2 Similarity Histogram-based Incremental Document Clustering

1: D <= New Document documents

2: for each cluster C do

3: HR 4= HR(C)

4: Simulate adding D to C

5: HR,e,, = HR(C)

6 if (HR,w = HRy4) OR (HRyew > HR i) AND (HRog — HRyew < €))

then

7: AddDto C

8: end if

9: end for
10:if D was not added to any cluster then
11: Create a new cluster C
12: ADD Dto C
13: end if
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Abstract:

With the tremendous growth of the World Wide Web, many research projects were
targeted on how to organize such information in a way that will make it easier for the
end users to find the information they want efficiently and accurately.

Document Clustering is an important tool for many Information Retrieval (IR) tasks.
Document clustering techniques mostly rely on single term analysis of the document
data set, such as the Vector Space Model. To achieve more accurate document
clustering, more informative features including phrases and their weights are
particularly important in such scenarios. Although other techniques such as suffix tree
find out any length common phrases between documents but it suffers from high
redundancies stored in the form of suffixes.

The new model Phrase-Based Document Index graph is proposed in 2004. This model
incrementally constructs a graph by phrase-based indexing the document set; this allows
us to make use of more informative phrase matching rather than individual words
matching which provides efficient similarity calculation between documents. This
model has no redundancy and supports any number of documents in clustering. This
efficient performance of construction/phrase-matching lends itself to online incremental
processing, such as processing the results of a Web search engine retrieved list of
documents. The quality of the clusters produced using this system was higher than those
produced using traditional clustering methods.

This thesis is studying on different methods of document clustering and discusses their
strengths and weaknesses, then focuses on new proposed document clustering system
and its advantages over previous methods. Since that this new system is able to be used
in a search engine to cluster retrieved documents, we consider operation of this system
from search engine point of view and try to improve its efficiency as a part of search
engine structure.

Search engine often considers the rate of visiting documents to create the order of the
search results displayed for user. By using proposed system in search engine and adding
weights to nodes and edges of the graph we can compute the weight of the search
phrase in different documents and sort them based on phrase weight, this causes user

achieve her/his desired information more accurately and quickly.



To adding weights by modifying graph structure, for each document compute node
weights by counting and edge weights by using a single layer-perceptron and improve

the System Performance as a part of search engine structure.

Key words:

Document clustering, phrase-based indexing, document index graph, fuzzy graph.
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