Latent Semantic Indexing for
Indonesian Text Similarity

by Deffi Puspitosari

Submission date: 20-Sep-2018 02:26PM (UT C+0700)

Submission ID: 1005208890

File name: Deffi_Latent_Sematic_Indexing_for_Indonesia_Text_Similarity.pdf (498.69K)
Word count: 3386

Character count: 14794



ResearchGate

See discussions, stats, and author profiles for this publication at: https:/wwwresearchgate.net/publication/325117028

Latent Semantic Indexing for Indonesian Text Similarity

Article - March 2018

DOI: 10.14419/ijet ¥7i2.3 12619

CITATION READS
1 108

11 authors, including:

MNuning Kurniasih

Robbi Rahim
Sekolah Tinggi llmu Manajemen Sukma, Medan, Indonesia Universitas Padjadjaran

175 PUBLICATIONS 606 CITATIONS 78 PUBLICATIONS 93 CITATIONS
SEE PROFILE SEE PROFILE
Muhammad Dedi Irawan Deffi Sari
v Universitas Asahan, Indonesia, Kisaran 4 Universitas Bakrie
5 PUBLICATIONS 1 CITATION 11 PUBLICATIONS 25 CITATIONS
SEE PROFILE SEE PROFILE

Some of the authors of this publication are alse working on these related projects:

P A Fast Induction Motor Speed Estimation based on Hybrid Particle Swarm Optimization (HPSO) View project

Lecturers’ Understanding on Indexing Databases of SINTA, DOA|, Google Scholar, SCOPUS, and Web of Science: A Study of Indonesians View
project

All content following this page was uploaded by Robbi Rahim on 16 May 2018.

The user has requested enhancement of the downloaded file.




International Journal of Engi

International Journal of Engineering & Technology

Website: www.sciencepubco.com/index. php/LJET

SPC

ing & Technology, 7 (2.3) (2018) 73-77

Research Paper

Latent Semantic Indexing for Indonesian Text Similarity

Robbi Rahim'#*, Nuning Kurniasih?, Muhammad Dedi Irawan?®, Yustria Handika Siregar’, Abdurrozzaq
Hasibuan?, Deffi Ayu Puspito Sari®, Tiarma Simanihuruk®, Dian Utami Sutiksno’,
Erland Mouw?, Idris Sudin’, Achmad Daengs GS"

and Ce

!School of Co

F

ication Engineering, Universiti Malaysia Perlis, Kubang Gajah, Malaysia

3Fa.f:m’.‘_v of Communication Science, Library and Information Science Program, Universitas Padjadjaran, Bandung, Indonesia
‘Department of Informatics, Universitas Asahan, Kisaran, Indonesia
‘Department of Industry Engineering, Universitas Islam Sumatera Utara, Medan, Indonesia
*Department of Envinronmental Engineering, Universitas Bakrie, Jakarta, Indonesia
SDepartment of Information System, STMIK IBBI, Medan, Indonesia
"Politeknik Negeri Ambon, Ambon, Indonesia
SUniversitas Halmahera, Tobelo, Indonesia
YUniversitas Nuku, Tidore, Indonesia
""Universitas 43 Surabaya, Surabava, Indonesia
*Corresponding author E-mail: usurobbi83@zoho.com

Ahstract

Document is a written letter that can be used as evidence of information. Plagiarism is a deliberate or unintentional act of obtaining or
attempling to obtain credit or value for a scientific work, citing some or all of the scientific work of another party acknowledged as a
scientific work without stating the source properly and adequately. Latent Semantic Indexing method serves to find text that has the same
text against from a document. The algorithm used is TF/IDF Algorithm that is the result of multiplication of TF value with IDF for a
term in document while Vector Space Model (VSM) is method to see the level of closeness or similarity of word by way of weighting

ferm.
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1. Introduction

Similarity of sentences may occur either accidentally or intention-
ally (plagiarism), the examination of the resemblance of the cur-
rent sentence can be done using tools such as Turnitin,
or PlagtansmCheckerX or can also search directly by search en-
gines like Google by entering the sentence user want to search, the
general concept of examination of sentence similarity is to search
and compare process[1]-[4] and this process could be done by
using algorithm like Boyer-Moore[5]. [6]. Knuth-Morris-Pratt[7].
Breadth-First Search[8], Depth-First Search[9] or any other algo-
rithm.

The publication of scientific papers, academic articles, theses are
fragile documents that wall result in similarities to the detriment of
many parties|10]-[12], to examine the possibilities that can occur
it in analysis by using Latent Semantic Indexing (LSI)
method[ 13]-[15]. The LSI method is a statistical method that ex-
tracts the semantic structure of a word or phrase from a document,
if the number of common words in the document is very large then
the sentence 1s semantic. The LSI method will summanze the
existing sentence and then calculate to show the calculation of the
similarity of words that may be contained in the document|13],
[14]. as well as the application of the Term Frequency/Inverse
Document Frequency algorithm to calculate the frequency of oc-
currence of term from a document[16]-[20].

iThenticate

The application [21]-[23] of the LSI method of examining the
resemblance of sentences may help to avoid accidental or deliber-
ate plagiarism and may be used for some other examinations such
as the repetition of words that may be contained in a sentence
contained in the document.

2. Methodology

Process examination with Latent Semantic Indexing algorithm[10],

[13]. [14] can be perform in several steps as follows:

a. Calculating the value of the term frequency ().

b. Calculate the value of the document frequency (df).

¢. Caleulating inverse document frequency (1df).

d. Calculate the weight of the document (W).

e, Calculate the multiplication of the value of the keyword
weight (query) of the document (WD) with the weight value
of the i document (Wdi), sum the result of the multiphcation
of the weight value.

f. Calculate the vector length of each document and keyword
(query).

g. Calculate similarity.

The final result 1s then calculated the level of similarity with the

keyword (query) using vector space model caleulation.

3. Results and Discussion

Copyright © 2018 Robbi Rahim, Danadyaksa Adyaraka, Andine Maseleno, Muhammad Dedi Irawan, Yustria Handika Siregar, and Abdurrozzag

Hasibuan. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided the original work is properly cited.
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Implementation phase Latent Semantic Indexing TF/IDF to be
more clearly created examples of keywords (Q = query) and doc-
uments (D = 4), as below:

Keyword (Q) = Analisis pada dokumen otomatis menggunakan
metode LSI

Document 1 (D1)= Sistem analisis dokumen teks

Document 2 (D2)= Penilaian sistem dokumen teks terhadap
dokumen otomatis

Document 3 (D3)= dalam sistem dokumen teks pada algorvitma
TF/IDF dan LS

Document 4 (D4)= Analisis sistem pada dokumen otomatis wuntuk
proses clustering dokumen mengeunakan LSI dan TH/IDF

After the tokenizing process is done, it can be the result of the
term frequency (TF) value of each word in the sentence and form
a matrx on each document. Next calculate the value of the docu-
ment frequency (DI).

b. Calculates the value of the document frequency (DF).
Document frequency (DF) is the number of documents in which a

word (term) appears. Table 2 shows DF value.

Table 2: DF Value

No. Term DF
. 108 ) s 1 Analisis )
I'hrough tokenizing process then entering the filtering process
4 B P i 2 Dolumen 4
(stopword and stoplist), the word "pada" in Q. the word "fer-
hadap" on D2, the word "dalam", "pada" and the "/" in D3, the 3 Otomatis 2
word "pada" "untuk" and "dan" on D4 are deleted. Furthermore, a 4 Menggunakan 1
collection of words that have been selected are processed by the 5 L1 2
weighting of documents through the following calculations. 6 Sistem 4
7 Teks 3
a. Calculating the value of term frequency (tf). Table 1 shows 8 Penilaian 1
TF Value. 9 Algoritma 1
Table 1: TF Value 10 va 1
= TF 11 ldf 1
i3 I Q [ b1 | D2 | D3 | Do 120 Broses 1
1 Analisis 1 1 0 0 1 13 Clustering 1
2 Dokumen 1 1 2 1 2
3 Otomatis 1 0 1 0 1 After the calculation results TF and DF obtained, the next step
4 Menggunakan 1 0 0 0 1 calculation inverse document frequency (IDF) of each word (term)
5 LSI 1 0 0 1 1 to caleulate the weight of the word (term).
6 Sistem 0 1 1 1 1
7 Teks 0 1 1 1 0 ¢.  Calculate inverse document frequency (IDF)
8 Pem'@an 0 0 1 0 0 Formula used: /D = Jog D
9 Algoritma 0 0 0 1 0 DF
1 Ir 1] 0 1] 1 ] Information:
11 Idf 0 0 0 1 0 D = number of documents
12 Proses 0 0 0 0 1 Through IDF calculation obtained IDF calculation results.
13 Clustering 0 0 0 0 1
Table 3: IDF Value
- | TH T
l'erm | 0 | DI ! D2 I D3 I D4 I df | D/df ‘ 1IDF
Analisis 1 1 0 0 1 2 42 0,301
Dokumen 1 1 2 1 2 4 4/4 0
Otomatis 1 0 1 0 1 2! 42 0,301
Menggunakan | 0 0 0 1 1 4/1 0,602
AT 1 0 0 1 1 2 42 0,301
Sistem 0 1 1 1 1 4 4/4 0
Teks 0 1 1 1 0 3 4/3 0,124
Penilaian 0 ] 1 0 0 1 4/1 0,602
Algoritma 0 0 0 1 0 1 4/1 0,602
If 0 0 0 1 0 1 4/1 0,602
Idf 0 ] 0 1 0 1 4/1 0,602
Proses 0 ] 0 0 1 1 4/1 0,602
Clustering 0 0 0 0 1 1 4/1 0.602
Table 3 is an IDF computation process with different values for  d. Calculates the weight of the document (W)
every word token in process, where the value 0 1s a word token ) —— %
with no resemblance. Furthermore, after the tf and 1df values have Fommis used: FV!“ - t‘{d i IDF
been obtained, it is then included in the calculation of tf-idf  Information:
weighting to calculate the weight of the relationship of a term  d=d document
(term) in the document. t= the f word of the keyword
W= the weight of the & document against the t-word
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Table 4: W value (document weight)

o Terns i [ IDF=log W=ty *IDF

: o[ D1 [ D2 [ D3 [ D4 | (van Q [ i | b2 | D3 [ D4
1 Analisis 1 1 0 0 1 0.301 0,301 0,301 0 0 0,301
2 Dokumen 1 1 2 1 2 0 0 0 0 0 0
=l Otomatis 1 0 1 0 1 0,301 0.301 0 0301 0 0.301
4 Menggunakan 1 0 0 0 1 0.602 0,602 0 0 0 0,602
5 Ls1 1 0 0 1 1 0,301 0,301 0 1] 0,301 0,301
6 Sistem 0 1 1 1 1 0 0 0 0 0 0
7 Teks 0 1 1 1 0 0.124 0 0.124 0.124 0.124 0
8 Penilaian 0 0 1 0 0 0,602 0 0 0,602 0 0
9 Algoritma 0 0 0 1 0 0.602 0 0 0 0.602 0
10 s 0 0 0 1 0 0,602 0 0 0 0,602 0
11 Idf 0 0 0 1 0 0,602 0 0 0 0,602 0
12 Proses 0 0 0 0 1 0,602 0 0 0 0 0.602
13 Clustering 0 0 ] 0 1 0.602 0 0 1] 0 0.602

Table 4 1s the weighting for each document based on a word token
that has been processed by obtaining the IDF value of each word,
the weighting is grouped in Q, D1, D2, D3 and D4.

e. Calculates the multiplication of the value of the document
weight (WD) with the weight value of the 1 th document (Wdi)
as shown in Table 5.

Table 5: Multiplication WD * Wd;

Furthermore, after calculating the multiplication of WD * Wd,, the
sum of the results of the multiplication of the value of the weight
15 shown in Table 6.

WD*Wd;
DI | D2 [ D3 | ™
0,091 0 0 0,091
0 0 0 0
0 0,091 0 0,091
0 0 0 0.362
0 0 0.091 0.091
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
Table 6: WD * Wd; sum
Function
) n !
Document SUM(WD + Wd,) = Z wDWwd, Result
j=1
0,091 +0+0+0+0+0+0+0+0+0+0+0+0=
w W = wp. w. :
D1 SUM(WD = Wd,) - Dy Wd, ; 0.091
n
_ 0+0+0,091+0+0+0+0+0+0+0+0+0+0=
D2 SUM(WD =Wd,) = Z‘m WDWd, 0.091
n
04+0+04+0+0091+0+0+04+04+0+0+0+0=
w w =] Z WD,Wd, ; :
D3 SUM(WD =Wds) - DiWds 0.091
n
_ 0,091 +0 +0,091 +0.362 +0.091 +0+0+0+0+0+0
D4 SUM(WD =Wd,) = Zm WDWdy et

After the multiplication of WD * Wd; and sum of WD * Wd; is
obtained. then calculate the length of each document vector and
keyword (query).

f.  Calculates the vector length of each document and keyword
(query) as shown in Table 7 and Table 8.

Table 7: Vector caleulation from query

Function

lol = ’Zf w3,

Query

Result

o sm@=sar(Y o})

(0,301)* + (0) + (0,301)% + (0,602)?
+(0,301)2 + (0)2 + (0)2 + (0)2 + (0)2
+(0)% + (0)% + (0)* + (0)*

_ JD,G?I +0+0,091+ 0,362 + 0,091

+0+0+0+0+0+0+0+0

=4/0,635

0,796
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Table 8: Vector calculation from document

Function

Document

|Di| = ' iwi.zj

Result

DI sqre(Q) = sqrt (Zn Df;)
j=1

n

D2 sqrt(Dy) = sqrt (Z Di;)
j=1
n

D3 sqrt(D;) = sqrt (Z 1')3j
j=1
n

D4 sqre(D,) = sqrt (Z Dflj)
j=1

(0,301)2 + (0)2 + (0)2 + (0)2 + (0)2
+(0)2 + (0,124)% + (0)2 + (0)2 + (0)2
+(0)2 + (02 + (0)2
0,0914+04+0+0+04+0+012440
+0+04+04+0+0

4_____2_______

(0)2 + (0)2 + (0,301)2 + (0)2 + (0)2
+(0)% + (0,124)% + (0,602)% + (0)?
+(0)? + (0)% + (0) + (0)?

1]

0+0+0,091+0+0+0+0,015
+0,362+0+0+0+0+0

=,/0,468

= 0,684
j(O)z +(0)2 + (0)2 + (0)2 + (0,301)2

+(0)2 +(0,124)% + (0)? + (0,602)?
+(0,602)2 + (0,602)% + (0)% + (0)?

0+0+4+0+0+0,091+0+0,015
+0+0,362+ 0,362+ 0,362+ 0+0

V1,192
1,092
(0,301)2 + (0)2 + (0,301)2 + (0,602)2
= [+(0,301)2 + (0)2 + (0)% + (0)% + (0)?
(0)2 + (0)2 + (0,602)2 + (0,602)?
_ J0.0‘JI +0 + 0,091 + 0,362 + 0,091 + 0
A +0+0+0+0+0+ 0,362 +0,362

=4/1,359

= 1,166

After the calculation of vector query and document, then get the
value of vector length as shown in Table 9.

Table 9: Vector Length Values
Vector Length Values

Q | b1 | p2 | D3 | D4
0,091 0,091 0 0 0,091
0 0 0 0 0
0,091 0 0,091 0 0,091
0,362 0 0 0 0,362
0,091 0 0 0,091 0,091
0 0 0 0 0
0 0,015 0,015 0015 0
0 0 0.362 0 0
0 0 0 0,362 0
0 0 0 0,362 0
0 0 0 0,362 0
0 0 0 0 0.362
0 0 0 0 0,362

g.  Counting Similarities is shown in Table 10.

The next step is to calculate the Similarity between the keyword
veetors (query) with each document.
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Table 10: Counting Similarities

Function
Document S Q.D; Result
QI+ 1D
i Costnegi = 20 ___009T 0091 _ o
ONNeSn, = ol=I0;]  0,796=0,326 0,255
o Cosinsg - Dl __ 0091 0091
OSIn®p = ol =Dl  0,796+0,684 0545
o pos o 10D __ 0091 0091
’ 9SS = Tal = | T] T 0,796+1,092 087 '
o1 Cosingd Q,D, 0,634 0634 _ oo
osineflp, = = = =0,
P~ 101 =1D4l 0,796 1,166 _ 0,928
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