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Implementation of A Plagiarism Detecting System with Sentence and
Syntactic Word Similarities

Joosoo Maeng” - Ji Su Park™ - Jin Gon Shon™

ABSTRACT

The similarity detecting method that is basically used in most plagiarism detecting systems is to use the frequency of shared words
based on morphological analysis. However, this method has limitations on detecting accurate degree of similarity, especially when similar
words concerning the same topics are used, sentences are partially separately excerpted, or postpositions and endings of words are similar.
In order to overcome this problem, we have designed and implemented a plagiarism detecting system that provides more reliable similarity
information by measuring sentence similarity and syntactic word similarity in addition to the conventional word similarity. We have carried
out a comparison of on our system with a conventional system using only word similarity. The comparative experiment has shown that
our system can detect plagiarized document that the conventional system can detect or cannot.

Keywords : Plagiarism, Partial Plagiarism, Similarity Measurement, Word Similarity, Sentence Similarity, Syntactic Word
Similarity, Morpheme Analysis
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Similarity analysis based on the frequency of shared words
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Original document Matched document

S 1’4

[ Morphological analysis ]

l

[ Indexing Extraction ]

I |
1 1

‘ Simple TF count by word ’

l

Analysis of similarity according
to the frequency of the word

Fig. 2. Similarity Analysis based on the Frequency of
Shared Words
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Table 1. Similarity Analysis based on the Frequency of
Shared Sentences

The number of
Total number of
dMaUched sentences in the SEMIENEES sha;ed Similarity
ocuments matched documents with the original (B/A)
number (A) document
(B)

1 10 5 5/10

2 20 8 8/20

3 30 18 18/30
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Original document Matched document
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[ Separate into each sentence ]
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Separate sentences into
syntactic words
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Check the frequency of shared
sentences and shared syntactic words

v v
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Fig 3. Similarity Analysis based on the Frequency of
Shared Syntactic Words
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Table 2. Syntactic Word Similarity and Final Point

The 4
Sentence | "WmPer Of | pie | Simiarity | Fal
syntactic point
words
Original = gl 5 - ) i
sentence Zxct.
Matched = slalo
sentence 1 pas=t 3 3 3/3 3
Matched | V= ¥ <ol
sentence 2 Zkct 3 2 2/3 X
oF st
Matched 7}= 2o
sentence 3 | Ho|S 7 3 37 X
e
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Table 3. System Environment
Classification Specifications
0S Windows 10
Server
N Apache Tomcat 8.0.35
Server
DBMS MySQL Version 5.7.12
Servlet/JSP
Software HTMLS5,
JavaScript,
Language JQuery
CSS3,
Bootstrap,
Chart.js
Language Editor Eclipse Mars.2
CPU Intel Core i5
Hardware RAM 8GByte
SSD 512Gbyte
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Document information table Morphomorphic similarity Result table

: . - . | Morphological similarity Index N/A INT
Document Information Tndex I\/A INT A, Original document index N/A INT
Document name N/A TEXT Matohad i N/AINT
N/A LONG TEXT atched document index

Document content Similarity value N/A DOUBLE

T T

[) e
Sentence information table Morphomorphic Analysis Result Table
Sentence information Index N/A INT Morphological Index N/AINT
Document Information Index N/A INT Document Information Index N/A INT
Sentence cord number N/AINT Morphological N/A VARCHAP
Sentence information N/A LONG TEXT Indexing value N/A int

i,

L]
Sentence Information similarity Result Table
Sentence similarity index N/AINT
Original sentence index N/AINT
Matched sentence index N/AINT
Weighted value of Original sentence  N/A INT
Weighted value of matched sentence N/A INT

Fig. 4. Database Structure
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Fig. 5. The Examples of Detecting Similar Sentences
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Fig. 6. The Examples of Detecting the Same Sentences
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Table 4. Similarities of Matched Documents g3l B3 g eEA 69 AL, ol fALEE 71 v
Matched vskou, 98 FA9} U3 3] wHaAs o] - gt
d?lcmu;r%egrts The degree of similarity with an original document A} mE Fastth 8 9, 10W hSEAHE SAF
) 10}
1 Shared 90% of morpheme with an original ol A ofk
document o
9 Shared 80% of morpheme with an original Table 6. Sentence Similarity
document Matched documents number Sentence similarity
3 Shared 8 sentences with an original document 4 7/11
4 Shared 6 sentences with an original document 5 8/11
5 Shared 5 sentences with an original document 6 3/10
6 Shared 3 sentences with an original document 8 0/10
7 Changed the order of syntactic words 9 0/10
8 Different from an original document, but shared 10 0/10
46 syntactic words
9 Different from an original document, but shared o]d GAME A= Table 73} o] A 57 7 =1
40 syntactic words o o, o, 2 0 o,
K b o o o
10 Different from an original document, but shared (73%) W54 83t th52A 1001 7H% O‘ DHZO/ Rl ?:_1
30 syntactic words 5, A 49 45 dE TA s TS 7~87 £
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3= Table 59} 7t} Matched documents number Syntactic word similarity[%]
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Table 5. Word Similarity Result Comparison 5 73
— 6 33
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documents results of Detectin Suspicion 9 »
number | M Solution[%] S Document
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