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ABSTRACT (ENGLISH)

Automatic classification techniques are capable of providing the necessary
information organization by arranging the retrieved data into groups of documents
with common subjects. Recently, document clustering has been put forth as an
alternative method of organizing the results of retrieval. It been proposed for use in
navigating and browsing document collections, and discovers hidden similarity and
key concepts. It also summarize a large amount of document using key or common
attributes of cluster and can be used to categorize document databases. This paper
describes several narrative clustering techniques such as Porter algorithm, Gusfield
algorithm, similarity based on document hierarchy and /[nverse Document
Frequency (IDF), which intersect the documents in a cluster to determine the set of
words (or phrases) shared by all the documents in the cluster. This study proposes
document clustering based on IDF, where it is assumes that importance of a
keyword in calculating similarity measures is inversely proportional to the total
number of documents that contain it. IDF is easy to understand, has a geometric
interpretation, term weighing shown to help clustering, allow partial matching and
returns ranked documents. An important finding in this study, where 30 cases of
documents tested with the IDF algorithm, and the results are divided into three

category; correct cluster, incorrect cluster, and unknown cluster.
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ABSTRACT (BAHASA MELAYU)

Teknik pengklasifikasian secara automatik berkemampuan untuk menyediakan
keperluan informasi untuk sesebuah organisasi dengan menyusun atur capaian data ke
dalam kumpulan dokumen yang mempunyai subjek yang sama. Kebelakangan ini,
pengkelompokan dokumen telah dijadikan sebagai satu proses alternatif untuk
menguruskan sesebuah keputusan dalam capaian data. la telah dicadangkan untuk
menavigasikan koleksi-koleksi dokumen, dan mencari persamaan kata kunci. Ia juga
membuat rumusan ke atas bilangan dokumen yang besar dengan menggunakan teknik
capaian kekunci dan juga boleh digunakan untuk mengkategorikan pangkalan data
dokumen tersebut. Kajian ini menghuraikan beberapa teknik pengkelompokan seperti
Porter Algorithm, Gusfield Algorithm, similarity based on document hierarchy, dan
juga teknik I/nverse Document Frequency (IDF), di mana kesemuanya merupakan
penentu untuk menentukan kumpulan perkataan ataupun frasa yang dikongsi bersama
oleh semua dokumen yang ada di dalam satu gugusan. Tambahan pula, kajian ini juga
mencadangkan pengkelompokan dokumen berasaskan /DF, di mana teknik imi
mengambil kira nilai kata kunci di dalam pengiraan keseimbangan secara songsang
kepada jumlah keseluruhan dokumen yang memiliki kata kunci tersebut. /DF’ adalah
satu algoritma yang mudah untuk difahami, mempunyai penterjemahan secara
geometrik, membenarkan proses penyesuaian dokumen dan memberikan nilai akhir
kedudukan dokumen-dokumen tersebut. Kepentingan yang diperoleh daripada kajian
ini berdasarkan 30 kes dokumen yang dikaji, hasilnya boleh dibahagikan kepada tiga

kategori iaitu Correct Cluster, Incorrect Cluster, dan juga kategori Unknown Cluster.

1



ACKNOWLEDGEMENTS

Alhamdulillah, praise to Allah S.W.T, whom granted me the strength, ability and

full of guidance to complete this project.

My family has always been there, and writing this project has been made much
easier for that. My beloved parents, Rossitah Hashim and Wan Yaacob Mohamed,
have always supported me in my study. [ love both of you more than I can
express. My sweet sister, Wan Farrahiyah and my naughty brother, Wan Mohd
Kamarul Hizzaq have done what all good sister and brother do: mercilessly tease

at every opportunity, while simultaneously making their love abundantly clear.

Thousands of appreciation and thanks to my supervisor, Miss Nooraini Bt Yusoff
for all of her support, patient and also her continuous assistant and guidance during
the research, preparations and until the completions of this project. Without her

benevolence, I am sure that I cannot complete this project properly.

As ever, my heartfelt thanks go out to my course mates and my wonderful friends
in the Intelligent Systems community, who have made academia rewarding and
enjoyable. Deserving of a special mention here are Norlia Yusof, Nor Rafidah
Mohd, Mohd Zaki Salikon, Wan Hazimah Wan Ismail, Nooraini Omar, Suraya
Abd Rahman and all of my friends here: their kindness and hospitality has been
astonishing. Far away friends of mine have helped me keep my feet firmly on the
ground throughout the writing of this project. Special thanks here to Syazzan

Fared Idrus, Idriana and all of their family members.

v



TABLE OF CONTENTS

PEITISSION 10 USE.....ooiiiiiiiiiiiie ettt 1
ADSITAC. ... 1
Abstract (Bahasa Melayu).............cocoooiiiiiiiiiiii e il
ACKNOWIEAZEMENT...........o.oiiiiiii e v
Table Of CONTENES. ...ttt \%
LiSt Of FIGUIES.......ooiiiiiii i viit
LSt O TabIES. ... e xi
CHAPTER 1: INTRODUCTION
1.1 OVErvIEW OF STUAY. ..ot 1
1.1.1 Document CIUStETING............coovveririreiiiieeiee e 3
1.2 Problem Statement. ..ot 6
1.3 Objective of Study.........ocooiiiiiiii 7
1.4 Scope of STUAY.....ooooiiiiii 7
1.5  Significance of Study.............ccooooiii 9
1.6 Organizationof Study.................... 9
CHAPTER 2: LITERATURE REVIEW
2.1 Document Clustering in Document Management System................. 1
2.2 Document Clustering................cccooovieieeiiiiiiiiiee e 23
2.3 Similarity MEASUIES. .. ... .........ooooitiit i 27



231 Porter Algorithm...................................... ...
232 Gusfield Algorithm................................................
2.3.3  Similarity through document hierarchy.............................
2.3.4 Inverse Document Frequency (IDF).................................
24  Document Clustering Algorithm......................................... ...
241 K-Means... ...

2.42 Hierarchical Agglomerative Clustering.............................

28
29
30
31
32
33
35

CHAPTER 3: METHODOLOGY

3.1 INtrodUCTION. .. ... o

3.2 Design Research Methodology....................oco i,

40
42

CHAPTER 4: IMPLEMENTATION

4.1 ColdFUSION. .. .
472 General PrevieW. .. ... ..o,

43  Processand Algorithm................. ...

54
57
61

CHAPTER 5: RESULT

5.1 OV VIEW . . oo e e e e e e e e e e e e e e
52 RESUIL. .

Vi

68
69




CHAPTER 6: CONCLUSION AND RECOMMENDATION

6.1 CONCIUSTION. . o e e e e e 77

6.2 Recommendation. .. ... ... 79

REFERENCES

R TGS, .. o o e 81

APPENDIXES

Appendix A: Snapshot of Document Clustering Prototype
Appendix B: Tables Of Clustering Database

vii



LIST OF FIGURES

Figure 1.1 Architecture for Document Management..............................

Figure 1.2 Example of Keyword-based Clustering................................

Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figure 2.6
Figure 2.7
Figure 2.8

Figure 2.9

Figure 2.10

Figure 2.11

Figure 2.12
Figure 2.13
Figure 2.14

Figure 2.15

Figure 3.1

DocMan’s distribution and replication service
DocMan main window... ...
[lustration of Scatter/Gather................. ...
The Infobus architecture... ..................co i
Processing stages in the SONIA system..............................
SenseMaker View Controller.............................
The e-Cognos Global Architecture......................ooi
The framework of aiNet.......................... .
aiNet algorithm. .. ...
Overview of gCLUTO’s work-flow..........................o
Several screen-shots of the clustering dialog..........................
Hlustration of Clustering... ... ...........oooo i
General CluStering ProCess. .........ccooviriviraiiiiiiieecaeenes
Classification of clustering algorithm..................................
Algorithm of HAC...............

Outputs of Design Research..............................

Vil

13

15

15

16

17

18

19

19

20

21

25

27

33

37

42



Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8
Figure 4.9
Figure 4.10
Figure 4.11
Figure 4.12
Figure 4.13
Figure 4.14
Figure 4.15

Figure 5.1

The General Methodology of Design Research....................... 43
General architecture of document clustering using IDF............. 44
Use case diagram for document clustering............................ 45

Design of document clustering.................cccocceeee e ... 46

The interpretations of IDF measurements.................................... 49
lustration for new inserted document.................c.cccoooiiiiinn. 50
Coldfusion Studio 4.5..........cooiiiiie e 55
Implementation of Coldfusion in World Wide Web................. 57
Main page of document clustering.........................ooe, 58
Fill-in form of new document..................cocooiiii 59
Notification message for incomplete form................................ 60
Result’s page of document clustering............ccocoooiiiiiiins 61
Clustering table.................ccccooiiiiiiiiiiiiieee 62
Statement to compare the keyword and existence description....... 63
Statement to match the inserted keyword and description............. 64
Statement to calculate IDF ... 64
Formula to calculate IDF ... 64
Temp table for temporary IDF calculation.................... 65
Computes minimum value of IDF........................... 65
Fruitfully inserted document into Correct Cluster........................ 66
Unknown table for unknown cluster................ RO OPRY 66
Summarization of results with threshold (0)....................... 71

X



Figure 5.2
Figure 5.3

Figure 5.4

Summarization of results with threshold (1.15)...........................
Results between two thresholds. ..o

Comparison between two different thresholds..............................



Table 1.1

Table 5.1

Table 5.2

Table 5.3

Table 5.4

LIST OF TABLES

Modules of Document Clustering....................................... 8

Experiments of document clustering with threshold (0)................ 70
Summarization of results (threshold 0)........................................ 71
Experiments of document clustering with threshold (1.15)........... 72
Summarization of results (threshold 1.15).................................... 73

X1



CHAPTER ONE

INTRODUCTION

This chapter presents the overview of document management systems and document
clustering. Problem statement, objectives, scope, and significance of study are also

discussed in this chapter.

1.1 Overview Of Study

The main activity of most personal computer users is about creating, managing,
deleting and retrieving electronic documents. Existing file management systems is
performed using hierarchical structures whereby a document is stored and accessed
at a specific location. For example, we would create a file ““Lecturel.ppt” in the
subdirectory “‘Lectures” which is it a subdirectory of the ‘‘Object-Oriented

Design®” directory. In fact we are also associating some semantics to the created file.
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