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ABSTRAK

Pembangunan teknologi digital dan World Wide Web telah membawa kepada
peningkatan dokumentasi-dokumentasi digital yang digunapakai untuk pelbagai
keperluan contohnya dalam bidang penerbitan yang telah menunjukkan perkaitan dalam
meningkatkan kesedaran tentang keperluan teknik yang berkesan yang membantu dalam
pencarian dan mendapatkan teks.Persembahan teks memainkan peranan yang amat
penting dalam menyampaikan maksud teks dengan lebih bermakna atau tepat.
Ketepatan penyampaian sesuatu teks amat bergantung kepada pemilihan kaedah teks itu
dipersembahkan. Kaedah tradisional di dalam persembahan teks berdasarkan model
dokumen seperti term-frequency invers document frequency (TF-IDF) tidak
menitikberatkan hubungan dan makna perkataan di dalam sesuatu dokumen.Oleh itu,
masalah sparsiti dan semantik yang merupakan masalah yang dominan di dalam
dokumen teks masih belum menemui penyelesaian.Kajian ini mencadangkan bagaimana
masalah sparsiti dan semantic dikurangkan dengan penggunaan Canonical Data Model
(CDM) untuk meyampaikan teks.CDM distruktur melalui pengumpulan analisis
semantik dan sintaksis.20 kumpulan dataset berita telah digunakan untuk menguji
kesahihan CDM dalam penyampaian teks dalam kajian ini.Dokumen-dokumen teks
akan melalui beberapa proses pra-pemprosesan dan menghuraikan sintaksis untuk
mengenal pasti- struktur ayat.Dokumen teks akan melalui beberapa langkah pra-
pemprosesan dan menghuraikan sintaksis untuk mengenal pasti struktur ayat dan maka
kaedah TF-IDF digunakan untuk mewakili teks yang melalui CDM. Ini membuktikan
bahawa CDM tepat untuk mewakili teks, berdasarkan pengesahan model melalui kajian

bahasa pakar-pakar berdasarkan peratusan kaedah pengukuran persamaan.

KATA KUNCI: Perwakilan Teks, TF-IDF, CDM



ABSTRACT

Developing digital technology and the World Wide Web has led to the increase of
digital documents that are used for various purposes such as publishing, in turn, appears
to be connected to raise the awareness for the requirement of effective techniques that
can help during the search and retrieval of text. Text representation plays a crucial role
in representing text in a meaningful way. The clarity of representation depends tightly
on the selection of the text representation methods. Traditional methods of text
representation model documents such as term-frequency invers document frequency
(TF-1DF) ignores the relationship and meanings of words in documents. As a result the
sparsity and semantic problem that is predominant in textual document are not resolved.
In this research, the problem of sparsity and semantic is reduced by proposing
Canonical Data Model (CDM) for text representation. CDM is constructed through an
accumulation of syntactic and semantic analysis. A number of 20 news group dataset
were used in this research to test CDM validity for text representation. The text
documents goes through a number of pre-processing process and syntactic parsing in
order to identify the sentence structure. Text documents goes through a number of pre-
processing steps and syntactic parsing in order to identify the sentence structure and
then TF-IDF method is used to represent the text through CDM. The findings proved
that CDM was efficient to represent text, based on the model validation through

language experts’ review and the percentage of the similarity measurement methods.

Keywords: Text Representation, TF-IDF, CDM



Acknowledgments

“Alhamdulillah’, praise be to Allah, The Most Beneficent, The Most Merciful”

It gives me great pleasure to thank and acknowledge all those who have contributed to
my education journey whose results have flourished into this thesis.

First and foremost: | would like to extend my gratitude to my supervisors
Dr. Azizah Bt Haji Ahmad and DR. Siti Sakira Kamaruddin for their unreserved
guidance and counsel rendered from the very beginning to the completion of the
research. | appreciate their kindness and support which have manifested in various
ways. Without their support, guidance, and help this research would not have been
successfully materialized. I cannot fully express my gratitude to the exceptional advice
every time | seek enlightenment, the sharing of their knowledge from both theoretical
and practical aspects, and their logical way of thinking have provided a good basis for
this work. They guided me and polish my ideas, and translate them into workable
solutions.

I owe my most heartiest gratitude to my wonderful parents for their patience,
understanding, encourage, unlimited support, and prayers for smoothness and blessed
journey of my Master, without them, | could not pursue and accomplish this task so,
thank you very much.

My sincere appreciation and gratitude to the most important person who have strongly
contributed, in various ways, by providing the help and support needed my dearest and

nearest friend Atheer Flayh Hassan.



Table of Contents

CHAPTER ONE INTRODUCTION ....ooiiiiiiiiiie e 1
1.1 BACKOIOUNG ......eeieeiieceie ittt ettt ettt et e e e teana e baenneaneesreas 1
1.2 Problem STatEMENT .........ooiiee e 4
1.3 RESEAIrCh QUESTIONS ....c.viiivee ettt ettt re e e s be e s e e e be e saeesbeesane s 5
1.4 RESEAICN ODJECLIVES .......eciieiieieiiesie sttt 6
1.5 RESEAICN SCOPE ....ecvviivieitreie et ettt ettt et et e et esre e teesaesraenaeaneenreas 6
1.6 Significance of the RESEAICN ..........cccuiiiiiiiii e 7
CHAPTER TWO LITERATURE REVIEW ......ccooiiiiiiiee e 8
2.1 TeXMiniRg... NGN.... ... ... ......... ... D . A ................. 8
2.2 Text GRSALISagon~|... . ... .. W ... 0. . N. V. ... 9
2.2.1 Supervised Classification Algorithms............cccooov e 10
2.2.2 Unsupervised Classification Algorithms ...........ccccceveiiiiinninince 10
2.3 TEXE PrePrOCESSING .. .ecvveivieieitie sttt ettt s te et be e s esreesreeraesreesreennenreas 11
2.3.1 DOCUMENE TTIAGE ..vverveeiiieiesiieiie ettt 12
2.3.2 TeXt SEgMENTALION .......ccveivieieiiecie e 12
2.4 Text Representation Methods ..........ccooveeieriiiiiiiseee e 14
2.4.1 Term Based Representation ..........ccccevveveiieieeie s 15
2.4.2 Graph Based Representation..........ccoovveieiirenieieeie e 28
2.5 Canonical Data MOGEL.............coooiiiiiii e 40



2.6 SUMIMBIY ...ttt ettt ettt e ettt e bt e s e ek e e ae e e ebe e eab e et e e emeeenbeeambeesbneannee e 45

CHAPTER THREE RESEARCH METHODOLOGY ......cccccoiniiiiieiieenee e 46
S L INTrOAUCTION ..ot 46
3.2 THEOTEtiCAl STUAY ......eoivieieiiieie e sreas 47
3.3 RESEAICH DBSIGN ....eiivieiieiie ettt sttt re e nreas 47
3.3.1 DocumeNnt COMECTION .....c.vovvieiieiiiicics e 49
3.3.2 DOCUMENE Pre-ProCESSING .....ccveivieirereeeieriestestesteeieeeeee e sbe s 49
3.3.3 Constructing Canonical Data Model..............ccccoovveveiieie i, 54
34 EVAIUALION ...ttt bbb 60
3.5 SUMMIAIY <.t e e rbb e e e ba e e e be e e enbeeeanes 62

CHAPTER FOUR CONSTRUCTING CANONICAL DATA MODEL (CDM)63

4.1 IntroGESIONEE. .|| . ... . BEE ... BN . B Y. B ... 63
4.2 DALA SBL.....ctieve it oo 1t ne e 63
4.3 Implementation TOOI ..o 64
4.4 Main Implementation STEPS ........ooiiiiiiieieiee e 65
4.5 DOCUMENE Pre-PrOCESSING .....ccveiieitieiiieiecieeitesie st ste et reeste e sra e ae e e sreennesreas 67
4.5. 1 SPITEING ....eiieiiiiiee s 67
4.5.2 TOKENIZALION ...ttt 68
4.5.3 REMOVE STOP WOIAS ..ottt 69
4.5.4 SEEMMUNG 1ooviiiiee e e e et e e be e sreeenaeearee s 70
4.5.5 Part of speech tagging (POSL).......ccuerierierireriiiiisieee e, 71

vii



4.6 CONSEIUCTING 8 CDM ...ttt 73

4.6.1 Generate popularity Table by using TF-IDF: ..o, 73

4.6.2 Classes CONSIIUCTING: .. .ovveeieiieiierie e siee ettt see e 77

4.6.3 Finding the Relation:.........ccccveiiiiiiic e 80
A7 SUMIMAIY ..ttt ettt ettt s e e bt e s ket e bt eeab e e nbeesbeeanbeesaeeenbeeaneeennee e 92
CHAPTER FIVE EVALUATION ....ooiiii e 93
5.1 INEFOTAUCTION ...ttt 93
5.2 Model EVAIUALION ..o e 93

5.2.1 FACE ValITITY ... 95

5.2.2 SIMIlArity MEASUIE.........ccveiiieie et 105
5.3 ReSUITS aNd DISCUSSIONS ...........eiuieueesieiiesieneeieseesresns e siesensiaee e sheanesnteseeneensennes 111
5.4 SumnEsyl. | ... ... .. B ... B OB W OB 113
CHAPTER SIX CONCLUSION AND FUTURE WORK ...cccccvvnininiiiinninnn, 114
6.1 INTFOTAUCTION ... 114
6.2 RESEAICH SUMIMAIY......eiiiiiiiiiiieiiieieie et 114
8.3 LIMITATION ...t 115
6.4 FULUIE WOTKS ...ttt 116
APPENDLX A e 126
APPENDIX B e 128
APPENDIX C ..ottt 149
APPENDIX D oottt 160



APPENDIX E

APPENDIX F

APPENDIX G



List of Tables

Table 2.1: Term Based Representation TEChNIQUES ..........ccoovviiiiiiiiiiiieeecee, 27
Table 2.2: Graph Based Representation TEChNIQUES ..........ccccvevieiieieericececce e 40
Table 4.1 Tags MEANING ....ccueeieiiiieee ettt re b eneenreas 72
Table 5.1 The Participants’ Selection Criteria........ccocvveriiiiiiieeniieeniiee e 96
Table 5.2: Similarity Percentage for 20 CDM ........ccccoocviieiinienieneee e, 110



List of Figures

Figure 2.1: Pre-proCeSSING STEPS. .......eiueriiirieieieie sttt sttt 14
Figure 2.2: VSM Representation of DOCUMENL. ..........cccocvveviviieiieie e 18
Figure 2.3: Sample of Dependency Graph Representation.............ccoccvevviirinieeinenne. 37
Figure 2.4: Sample of Conceptual Graphs Representation. ...........ccccceevvevesieeseereene 39
Figure 2.5: graph of the exemplary canonical data model...............ccccoiiiiiiinn, 43
Figure 2.6: Canonical Data Model Graph Base Representation.............ccccccceevvennne. 44
Figure 3.1: The Steps of the Research Methodology ..........cccovieieneicieniiiiicieee 46
Figure 3.2: ReSEArch DESIGN .......coveiieiiiic ettt 48
Figure 3.2: THe 20 NEWSGIOUDPS ... c.veviikeatteieesieieie et itsses e sannesninse e ndabesnnsseessenees 49
Figure 3.3: Construction of Canonical Data Model (CDM).......ccccocooieiireiiiiieinenee 55
Figure 3.4: Popularity Table ...........cccooiiiiiiiiice e 57
Figure 3.5 Jaccard similarity eXample ........ccocviiiiieiiiicce e 62
Figure 4.1: The Process of Constructing CDM. ..........ccoovviriiieiineic e 66
Figure 4.2: A portion for Single DOCUMENt..........cccoiiiiiiieie e 67
Figure 4.3: The result of SPHLtING PrOCESS ........coeiiriiiiiiiirieeeeese e 68
Figure 4.4: The result of TOKeNization PrOCESS ..........ccecveiieiieiieie s 69
Figure 4.5: The result of removing the Stop WOrdS...........ccevviiininiiencceee 70
Figure 4.6: The result of Stemming ProCess........ccovivveiiiiiieiiicii e 71
Figure 4.7: The result Of POST PrOCESS.......ccooiiiiirierieiisiesieeee e 72

Xi



Figure 4.8: Flowchart for Generating the Popularity Table..........cccccoovviiiiininnenn 75

Figure 4.10: Flowchart of Classes CONSLIUCLING.........ccoeivereiiieiieiece e 78
Figure 4.11: Portion of the Classes ReSUlt.............ccooiiiiiiiiiicic e 79
Figure 4.12: Flow Chart of Finding the Relation...........c.cccccveveiieviiiesiece e 82
Figure 4.13: Portion of the Relationship between CIasses ...........ccccoeiiniiiiiniiciennn, 83
Figure 4.14: Graphical Display 0f CDM .......c.ccccoiiiiiiiiieieeie e 84
Figure 4.15: Diagram for CDM Model Creation ...........c.cuveieieienenc e 85
Figure 4.16: Flow Chart of constructing a CDM..........ccccoveiiiieiievc e 87
Figure 4.17: The Number of Words Before and After Using Threshold..................... 88
Figure 4.18: Percentage of Words RedUCtiON ..........cccoovveieeiiiiiieiiccc e 89
Figure 5.1 Face Validity PIrOCESS ............cceruereeierieeeieieeiitanes e ieneseassesbesnescnenneseeneennes 95
Figure 5.2 Percentage of response for QUESLION 1 ......ccccovvrviiiiiiieii e 99
Figure 5.3 Responds percentage for QUESTION 2 .......0 i iiiie et fob o ioiei st o i 100
Figure 5.4 Responds Percentage for QUEStION 3..........cccoovveiieii i 101
Figure 5.5 Responds Percentage for QUESION 4..........ccoovviiiiieieieic e, 102
Figure 5.6 Responds Percentage for QUEStION 5..........cccooveiieii e 103
Figure 5.7 Participants RESPONGS..........coviiiiiieieie et 104
Figure 5.8: The Pre-Processing Step in Rapid Miner Software. .............ccccoveevinennen. 106
Figure 5.9: The Main PrOCESS. ........coiiiiiiieiiiieiesie ettt 107
Figure 5.10: Similarity percentage of comp.sys.ibm.pc.hardware group................... 108
Figure 5.11: Similarity percentage of misc.forsale group..........cccceeceveriieniienninnnnn, 109

Xn



CHAPTER ONE

INTRODUCTION

1.1 Background

In the last decade, text has become the most popular tool for communication due to
the rapid technological increase. Realizing that extracting useful information from
text is not an easy task, there is a need to have an intelligent tool which is able to
extract useful information as quick as possible and at a low cost (Jusoh & Alfawareh,
2012) and the most prominent method to handle the task is text mining
(Gharehchopogh & Khalifelu, 2011). According to Fleuren and Alkema (2015), text
mining is the process of extracting new knowledge from a predefined information by

regulating the distance between piece of information into certain meanings.

Text mining.is considered a vivid domain for research that changes the stress in text-
based information to the level of exploration and analysis from the level of retrieval.
It is also one of the famous way to organizing unstructured information (Patil &
Saraf, 2013). Summaries of the words are derived from information to make it easy
to investigate words used in the documents (Suguna & Gomathi, 2014).
Organizations can explore interesting rules, models and patterns from the text in the

same manner as data mining searches data in the tables (Jhanji & Garg, 2014).

The most difficult part in text mining is the complication involved in a natural

language, i.e., every natural language faces some ambiguous issues in its structure of
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