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Abstract — the study of Indonesian language document
similarity test has been conducted by several researchers which is
done by using algorithm Karp Rabin and string matching.
Documents used in previous studies using the same type of
document. Studies that tested different types of document
similarity using semantic space are limited. This study examined
the similarity of Indonesian language documents in the field of
education using semantic space including automated essay
grading and final report.
The system developed is to measure the similarity existing
document with other documents that have been stored in an
internal database. Similarity calculation results in the form of a
document which compared the percentage of similarity. The data
to test the approach are scientific writing of computer science or
information technology student of Gunadarma University.
Document similarity algorithm testing done with the steps: (i) the
input documents, (ii) pre-processing, (iii) the calculation of the
term frequency-inverse document frequency (tf-idf), (iv) the
calculation of latent semantic indexing (LSI), and (v ) document
similarity calculation using three types of calculation that cosine
similarity resemblance, similarity dice, and Jaccard similarity.
The numbers of documents to be tested are 30 documents.
Results of testing performed to compute the similarity of
documents on a combination of three types of documents. Tested
combination of documents, which are: (i) 30 pairs of the same
document, (ii) five pairs of similar documents, and (iii) 30 pairs of
documents that are not the same. The test results for the same
document to produce a percentage of 100% similarity to
similarity measurement using the cosine similarity, dice
similarity, and Jaccard similarity. Tests on similar documents to
produce a percentage of 83.69% -100% similarity to the cosine
similarity, similarity dice produces 14.44% -100%, and Jaccard
similarity yield of 8.52% -100%. Tests on a document that does
not produce the same percentage of 28.63% -97.40% similarity to
the cosine similarity, similarity dice produces 9.55% -39.02%,
and Jaccard similarity yield 0.75% -21.41%. This study has
shown that the algorithm can be used to test the similarity of
documents.

Keywords—document;
indexing;similarity testing

similarity;

tf-idf;

latent

semantic

I. INTRODUCTION
Document similarity problem has existed for a long time
but with the advancement of information technology problem
becomes worse. This is because there are a lot of electronic
versions of the materials available to everyone. Web is an
important and common source for document similarity. Some
programs such as Turnitin document similarity detection
[Lukashenko, Romans., Vita Graudina, and Grundspenkis,
Janis., 2007] was developed to address this problem. To
determine whether an article is copied from electronic sources
or other web, document similarity detection should calculate
the similarities between the two articles. It is often difficult to
detect accurately document similarity after the article content
is modified. For example, it is possible to simply replace a
word with a synonym (eg "Program" with the "Software") and
change the entire structure of the sentence.
Research on Indonesian language document similarity
measurements in the field of education have already existed,
which was from [Ana Kurniawati 2010], she used string
matching method with the new algorithm which is an
algorithm to determine the structure of sentences and calculate
document similarity with synonyms factor. The object is a
document used in Indonesian language. In her research, the
data used was abstracts from scientific writing of student in
computer science and news articles taken on-line or internet
media. The study of news articles can only be performed for
one page, to the next page is not successfully performed.
Indonesian-language document similarity detection is
needed, especially in academic environments such as schools,
universities and institutions to check the assignment or the
results of research and analysis to it. This study focused on
measuring similarity Indonesian language documents using
Latent Semantic Analysis (LSA). The system developed is to

measure the similarity between two documents is inputted into
the system. Documents to be compared in the form of a text
file consisting of letters and numbers, does not include images,
tables, and formulas. The comparison process is done by using
the term frequency-inverse document frequency (tf-idf) that
calculates the weight of a frequency of occurrence of the word
in the document. Tf-idf calculation results in the form of a
matrix value. The value of the emergence of a matrix is the
number of words in each document being compared.
Document similarity calculation is taken from the value of the
resulting matrix.
Referring to previous research opportunities that need to
be developed that is document similarity measurements
Indonesian language by using the LSA method, so the
problem statement are: How to develop an algorithm to detect
Indonesian language document similarity using semantic
space? How to build architecture to detect Indonesian
language documents similarity using semantic space? How to
build a system to test the Indonesian-language document
similarity using semantic space?
Document similarity detection is performed using
scientific writing documents of computer science and or
information technology area. Scientific writing documents
stored in clear text and stored in a single folder on a local
storage media. In this study, we do not discuss basic word
searching and word stemming.
This template, modified in MS Word 2007 and saved as a
“Word 97-2003 Document” for the PC, provides authors with
most of the formatting specifications needed for preparing
electronic versions of their papers. All standard paper
components have been specified for three reasons: (1) ease of
use when formatting individual papers, (2) automatic
compliance to electronic requirements that facilitate the
concurrent or later production of electronic products, and (3)
conformity of style throughout a conference proceedings.
Margins, column widths, line spacing, and type styles are
built-in; examples of the type styles are provided throughout
this document and are identified in italic type, within
parentheses, following the example. Some components, such
as multi-leveled equations, graphics, and tables are not
prescribed, although the various table text styles are provided.
The formatter will need to create these components,
incorporating the applicable criteria that follow.
II. RELATED WORK
A. Selecting a Template (Heading 2)
Measurement of similarity between words is a fundamental
part of the text similarity which is then used as the main stage
for the sentences similarity, paragraphs similarity and
documents similarity. Words can be said to be similar lexical
and semantic. Words said to be similar in lexical if it has a
similar sequence of characters. Words that are semantically
similar if these words had the same thing are used in the same
way, in the same context, and one word is a type of other
words. The Lexical similarity algorithm used String-Based
whereas the semantic similarity algorithm consists of Corpus-

Based and Knowledge-Based [Gooma, Wael H., and A. Aly
Fahmy, 2013].
Research to measure the similarity of documents already
exist, such as is done by Saul Schleimer 2003 [Schleimer, S.,
et al, 2003] using fingerprint. Hari Bagus Firdaus 2003 [Hari
Bagus Firdaus, 2003] using Karp Rabin algorithm in his
research. Pavarti Iyer 2005 [Iyer, P., and Sing, A., 2005]
conducted the research by using keywords or keyword
similarity. Ana Kurniawati 2010 [Ana Kurniawati 2010] using
the method of string matching to develop the new algorithm
which is an algorithm to determine the structure of sentences
and calculate document similarity with synonyms factor. The
object used is a document in Indonesian language.
There is some software that is used to detect the similarity
of documents, including [Zaka, Bilal., 2009]:
a. Turnitin
Turnitin is a product of iParadigms. Turnitin is a webbased service that detects and processes the document by
distance. Users upload documents suspected to database
system then the system makes a complete fingerprint
documents and store them. Source database composed of
archives are indexed internet, books, journals contained in the
database ProQuest, and the documents sent to the Turnitin
database.
b. Eve2 (Essay Verification Engine)
Eve2 working on the client side and uses the internet
search mechanism to find content that has some similarities to
the suspect documents. The result is a report on the
identification of similarities was found on the World Wide
Web.
c. CopyCatch
Copycatch device-based client used to compare documents
locally. Copycatch consists of two versions of the gold version
and the version of the campus, the difference lies in the
number of local sources. CopyCatch also provides a web
version that has the ability to detect similarities in the internet
by using the Google API.
d. Wcopyfind
Wcopyfind software is open source device to detect a
sentence or phrase that is stored in a local document storage.
Then this product was developed ability to search on the
internet by using the Google API.
e. GPSP (Glatt Plagiarism Screening Program)
Software GPSP works locally. GPSP detection software is
based on the type and pattern of writing. Faculty has students
submit a work suspected of being plagiarized to the Glatt
Plagiarism Screening Program, which is free standing, nonWeb-based software. The program replaces every fifth word

of the suspected paper with a standard size blank, and the
student is then prompted to supply the missing words (Glatt,
2007). The number of correct responses, the amount of time
intervening between responses, and various other factors are
considered in calculating a plagiarism probability index.
f. MOSS (Measure of Software Similarity)
Software MOSS receive a set of documents and returning
it in the form of an HTML page that shows the parts of a
document pair are very similar.
g. Jplag
Jplag is an Internet service that is used to detect a
similarity between the program source codes. Users upload
files to be compared and report the results of its identification
system. Jplag analyze the syntax and structure of the
programming
language.
Each device has an attribute that specifies the application.
Two main attributes that exist on these devices is a type of
operation on the text and the type of operation in the corpus
[Lukashenko, Romans., Et al, 2007]. Based on the attribute
type of operation on the text, the device is divided into two
groups: a device that operates on unstructured text (free) and
devices that operate on structured text (source code). While
this type of operation in the corpus are grouped into three
parts: the device can only operate intra corpally, extra
corpally, and devices that can operate on both the intra and
extra corpally corpally. A device that only operates intra
corpally that lies the source and copies of documents were in
the corpus. A device that only operates corpally extra copies
of the documents that the location was in the corpus, while the
source of the document is outside the corpus. While the device
is only operated intra and extra corpally corpally namely the
location of sources and copies of documents inside and outside
the corpus.
First, confirm that you have the correct template for your
paper size. This template has been tailored for output on the
A4 paper size. If you are using US letter-sized paper, please
close this file and download the file “MSW_USltr_format”.
B. Maintaining the Integrity of the Specifications
The template is used to format your paper and style the
text. All margins, column widths, line spaces, and text fonts
are prescribed; please do not alter them. You may note
peculiarities. For example, the head margin in this template
measures proportionately more than is customary. This
measurement and others are deliberate, using specifications
that anticipate your paper as one part of the entire proceedings,
and not as an independent document. Please do not revise any
of the current designations.

file format Print Document Format (PDF) format to a text file
(.txt), while the pre-processing stage is done is do the removal
of symbols and punctuation marks other than the dot contained
in the contents of the document are detected. Results of the
documents entered represented in the form of a matrix. Each
matrix cell contains the number of words that appear in a
document. The value of a matrix is the number the emergence
of words in each document being compared. Document
similarity calculation is taken from the value of the resulting
matrix.
Similarity measurement process consists of four processes,
namely:
1.

The pre-processing

2.

The calculation process of Term Frequency-Inverse
Document Frequency (TF-IDF)

3.

The calculation process of Latent Semantic Indexing
(LSI)

4.

The similarity calculation process

Pre-processing process consists of five processes, namely:
The process of create a list of sentences (text list)

2.

The process of create a list of words (word list)

3.

The process of converting uppercase to lowercase

4.

The process of removing the words contained in
the stop list that prepositions and conjunctions

5.

The process of removing punctuation other than
point (punctuation removal).

If a word or term appears in the document, then the value
is a nonzero vector (non-zero). To calculate these values, is
using a term known as the weight of term (term weight). One
of the famous formulas is weighted term frequency-inverse
document frequency (tf-idf). Definition of terms, depending
on the problem, it can be said, or keywords or phrases that are
longer. If the term is the word, the dimension a vector is the
number of words in the vocabulary (the number of different
words that appear in the corpus). Vector operations can be
used to compare the documents with the query. The following
formula is the formula of tf-idf:
Weight vector d document is:
Vd =

(1)

(2)

III. METHODOLOGY
Before the document is read by the system, the document
must go through the stages of pre-processing and document
conversion. Document conversion is made by changing the

1.

Note:

1.
= Term-frequency of the term t in the document d
(local parameter)
2.
parameter)
3.

= Inverse document frequency (global

Note:
= word or separator at

and

.

= Total number of documents from the set of documents 2.

4.
term t.

and

1.

= Number of documents that contain the

3.

At this stage, we do the conversion of the reference corpus to
mm corpus, and then calculate the tf-idf corpus.

= group of word which consist of all words
= group of word which consist of all words
.

1. Dice’s Similarity
Corpus tf-idf generated in the previous step is converted
into the form of a matrix, and then the matrix tf-idf converted
into matrix form LSI. At this stage, conducts the process of
create a semantic space. Semantic space is a matrix-word
document created using Singular Value Decomposition (SVD)
to reduce the dimensionality of the original document word
matrix made from the corpus. The original parse SVD matrix
X, into the product of three new matrices namely W, S, and P.
S is a diagonal matrix containing the singular values. Singular
value of X is the square root XTX eigenvalues are arranged in
order of decreasing size [D. C. Lay, 1996].

(3)

Formula note:
Sentence with the length of m (m ≥ 2)
Sentence with the length of n (n ≥ 2)
= group of word which consist of all words

The resulting semantic space can be used to find
similarities between the two documents. To compare the two
= group of word which consist of all words
documents can be created vectors for each document, and use
as a vector between the cosine similarity values. A document
vector is found by adding the vector to every word that is
found in the document. This means that if a word is missing
from the semantic space, it will not affect the value of the 2. Jaccard Similarity
document semantics. Broad corpus is very important to have
(4)
since broad corpus includes certain subjects to get the best
results. Each vector will have the same length that would
equal the number of the documents in the semantic space.
Formula note:
At this stage, the process of comparing documents
sentences examined by the phrase contained in other
documents. Comparisons are made to the words contained in
the first sentence in the document or are examined in
comparison with the words contained in a sentence in the
document 2. The results of the calculation of the percentage of
similarity is in the form of a document similarity. In the
present study tested the similarity measurement documents
using the formula Dice's Similarity, Jaccard Similarity, and
Cosine Similarity. The following variables are used in the
calculation of document similarity with Dice and Jaccard's
Similarity Similarity [Zhang, J., Yunchuan Sun, Wang Huilin,
and Yanqing He., 2011]:
Sentence with the length of m (m ≥ 2)
Sentence with the length of n (n ≥ 2)

Sentence with the length of m (m ≥ 2)
Sentence with the length of n (n ≥ 2)
= group of word which consist of all words

= group of word which consist of all words

3. Cosine Similarity :
To calculate the similarity of sentences based on word vectors,
vector words of sentences built earliest.

If the word on
and
as weights,
and
can be
represented as bags of words. Vector of two sentences as
follows:

abstract document with a document containing the repeated
word "word".
b. Document transposition is test carried out on documents
that sentence is moved or changed the position of its sentence
as much as two and three sentences.
c. Similar documents: that the testing is done by using the
document abstract compare to the abstract of the same
document, but there are some words are replaced with its
synonyms.

(5)

Cosine of two vectors can be obtained using the Euclidean dot
product formula:
(6)

There are two attributes of vectors, namely A and B, cosine
similarity cos(0) is represented by using a dot product and
magnitude:
(7)

IV. RESULT AND DISCUSION
Stages of testing consisted of test preparation, test
scenarios, the determination of documents for testing.
Data preparation is to collect data to be used for testing.
The data used to test as many as 100 documents abstract of
students scientific writing of Informatics Engineering Faculty
of Industrial Technology Gunadarma University. The number
of sentences contained in the documents that were tested
ranged from 3-44 sentences, the number of words ranging
between 66-336, the number of unique words ranged between
23-221, entropy ranged from 3.98 to 4.27 and the size of the
document that is used between 1 - 3 Kilobytes (Kb).
Scenario
testing
is
performed
as
follows:
1. Determine the documents being tested. Documents used to
test as many as 101 documents consisting of 100 abstracts
document of scientific writing and 1 (one) document scientific
writing theme.
2. Perform document similarity testing. The test is performed
by comparing the first document with the second document.
The purpose of this test is whether the algorithm calculates
similarity properly and as intended. Tests conducted on the
similarity:
a. Baseline document: testing is done by comparing the

d. The same document type. In the same document
examination consists of two types of tests are tests on the same
abstract document and testing of different abstract document.
e. Different type’s document: tests performed by using a
document in the form of a collection of sentences with a
documents of collection of words. Examples of documents in
the form of a collection of sentences are abstract of scientific
writing while the document of a collection of words that is the
theme of scientific writing.
The test results of the first group of documents that the
testing of the baseline document similarity percentage yield of
0% for all measurements, meaning that the two documents do
not have similarities because both documents is to have
different content. The test results transposition document
group produces a percentage similarity with Cosine similarity
to the transposition of two sentences and the three sentences
has increased the percentage. Similar test results document
group produces Cosine similarity percentage of similarity with
almost all of them approaching 100%. The test results
document groups for testing different types of the same
abstract document similarity percentage yield of 100%, while
for different abstract document similarity percentages varied
produce. The test results showed that the use of topic
modeling two different types of documents, namely the
document in the form of a collection of sentences and a
collection of documents that can be tested resemblance words.
From these results it can be concluded that the algorithm used
in this study can examine documents resemblance to different
types of documents, namely the document in the form of a
collection of sentences and documents in the form of a
collection of words.
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