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Method of measuring paper plagiarism similarity

using synonym welghting
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ABSTRACT

Method of measuring paper plagiarism similarity using

synonym weighting

Minbeom Kim

Advisor : Prof. JuHyun Shin, Ph.D.
Department of Software Convergence
Engineering

Graduate School of Industry Technology

Convergence, Chosun University

With the advancement of the Internet, various information can be easily found
without the restrictions of time and place. However, there are cases where such
information is abused in plagiarizing others’ theses. Plagiarism mostly occurs
when using the content of other people’s paper without citation. Some of the
common forms of plagiarisms are plagiarizing text, ideas, rewriting other
people’s work, and interweaving various sources together in work. CopyKiller,
the free service commonly used in plagiarism has standard processing criteria
of judging plagiarism when six word-phrases are the same. However, this

criterion seems insufficient since there can be rewordings.

The result of the earlier study showed that one document had an algorithm
word A often appeared in the introduction and related studies but another word
B which is a modification from the algorithm A, appeared in the main body.
Since the two words are measured to be similar from the test, TF-IDF is
modified to give weight by the paragraph of the introduction, related studies,

main body, and conclusion, to improve the accuracy of similarity test on the
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words alike but have different meanings.

Hence, this paper proposes a method of measuring similarity by finding
synonyms between the words and applying weight by the paragraph for the
improvement of accuracy in document similarity checks. After preprocessing the
data, vector values of the word are extracted by using Doc2Vec and word with
weights by paragraph is clustered by DBSCAN(Density—based spatial clustering
of applications with noise). The main word in each cluster is set as the
representative word, and other words in the same cluster are set as synonyms.
The distance value between the representative word and a synonym is used as
synonym weight.

Since the number is too low to be applied as weight with the distance value
of the word alone, an L-R table is created via L-R syntactic parsing. The noun
score 1s calculated using the score for the possible noun and is applied to the

synonym weight.

To evaluate the similarity between the documents, similarity criteria by
sentence are found first and the sentences having the similarity of 0.7 and
higher are identified as the plagiarized sentence. The performance of the method
suggested by this paper will be verified through a comparative evaluation with

the existing studies.
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A. TF-IDF

g s 7beAE A WHelnbl A (1) # Zeo] wo| WlE(Term
Frequency) ¢} 9 #A] Wl%(Inverse Document Frequency)®] #° & UE}HTH
Wieay = tfa) X 0df ) (1)

N2 AA &4 Aotk ddf,= 225 F skl gho]l A YermZ TF-IDF

e tf0 e FFE wol Wk,
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B. Word2Vec ¢ Doc2Vec

1. Word2Vec

Word2Vec & ©ol& HMEZ XdstE Wy Eo|th FAS 2oujo] o3= &9
A ST TE BAE 7S 7Hlo R dolE A%< Wy Ftow gy

stoH71R]. e [2™ 2-11%  Z+ZF Word2Vec  E4€¢l  Continuous
Bag-of-Words(CBOW), Skip-gram =2 et}

0
i Output laver
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W, B
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-
E o :
X3y ¥ B W ;, X WierH?
E N-dim .
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Wb
1
H
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Cxl-dim
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2. Doc2Vec

Doc2Vec= 71¥ Zoleo] HAEE 14 Zolo WHE Rdst= HAZ gF &
g Eoltt.  Doc2Vecol+= oS [2¥  2-1]3 #o] distributed memory
model(DM), [Z2¥ 2-2]¢} #o] distributed bag of words(DBOW) F R =lo] it}
[10].

Classifier
Average/Concatenate [TTTTTT]

'y 'y 'y 'y
|

Paragraph Matrix - @
at

Paragraph the cat s
I

[2¥ 2-1] Distributed Memory Model(DM)

Classifier | the | | cat | | sat |

Paragraph Matrix - Iil

Paragraph
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[2¥ 2-2] Distributed Bag of Words(DBOW)
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DM &g wWE et F¥ wo] WMEE olfste] thg "oE 5T 5 9l
DBOWE w49 Wz F98 o33 4= 11l

Doc2Vec= Word2Vec ale]&yt 22 dd|=  ohFshal
vecter)7b F7Hd Rdolth, £k Wol oS /Y =AU RE ¢lo] 5o vs &
oE d3ste AHom T WMET} sl drh

AEF9 A4+ CNN(Convolutional Neural Network) ==& 7|Qko =
Doc2Vecs &3t 4 7 AS5S 47 A4S 21335 A T Doc2Vec7t

i W E(paragraph

FAF W S8 BAC e A4 B4 MY 3L 4431 Word2Vec
& olg3te] AT ol MH EASS CNNo| 4 §3ha ezl

Collection @ chosun



C. DBSCAN
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Data Collection
‘{ Data Preprocessing " “ Doc2Vec " ‘I DESCANMN "

Tokenization

!

Stop Words
Removed

!

Part of Speech
Discriminant
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Extraction
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¥
Classification
By Part of Speech
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L-R Syntax Analysis I‘

R Score Table

¥

L-R Table Build
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Data Learning
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2. Doc2Vec

do] P AW

Gensim 54]7] A 9] Doc2Vec =9
ot

a9 3-1]= s+ 2%

N
>

N

i
oo

oy
o

1 dlole o] 7t

rok
v/

2

kD
2y

[
of oot

i)

%

emp = data.ix[:, 2],map

model = Doc2Vec(temp, size=12)

=|
DO D oo
Bow =

L

print(model[u”FAFE"])

A B C D E F
0.89366] 0.679926 0.277064 -0.12991 0395264 0.048666
028917 -015636 0181216 -025772 0458950 -004138
0.058816 0.634221 0.868422 -0.67844 0.887439 0.136802
0.868187 0.333204 0.637458 0803073 0704831 0.265936
0.958193 -0.60884 0.045353 0768628 0.092291 0.907268
-0.04567 0272264 0487312 052065 0835023 0657795
017913 -0.82685 0812589 035688 0970303 -0.74675
0416262 -0.96692 -0.0548 -0.60676 0.998718 0.694506

(lambda x: unicode(x).split(’

© @[ o e W

0.63429
0.052078
11 | 0492615
0.762229
13 | 0989177
0.641243
15 | 0426627
0.601206
0.351289
0.715259
-0.51115
0.929394
21 | 0675666
0.14786
23 | -0.60282
0.338929
25 | 0597118
0.807863
0.62103
0392914
0.832197
0.821854
31 | 0.805347
0.821656

22 | n4n073

0.318298
-0.30209
0449872
0.222117
0.541529
0.129721
0.784515
-0.59034
0.953553
0.014229
-0.89861
0.571614

-0.2927

-0.8571
0.031419
0.939121
-0.24296
0.173601
-0.50999
0.595026
0.892028

0.06704
0.704628

-0.98352
na12132

0.336538
-0.72533
0.826566'
0.750635
-0.9477
0.551498
0.761509
-0.17554
0.744865
0.619705
0.921452
0.852135
0.174096
0.923932
0.583807
0.225425
0.5726
0.840453
0.68758
0.814106
0.928233
0.601545
0.684799
0.874123

nA1431

0.194031
0.815363
0459682
0.305025
-0.81167
0.980449
0.5323
0.834893
0.687506
-0.22716
-0.26208
0.823018
0.939936
-0.22307
0.172227
0.80774
0034378
0460666
0.584949
-031315
-0.88961
0.235035
0053072
0.395969

NA7NS8A
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0.191285
0.692695
0.010663
0.692549

0.25148
0444898
-0.57988

0.00283
-0.14032
0.369021
-0.53966
-0.80079
0.378126
0.906221
-0.65109
0.653395
0.066289
0.515227
0.918507
0.067891
0458198
-0.22101

0.52536
0434185

0725401

0321588
0.908644
0.234977
-0.63502
0.385167
0615474
0335451
0376617

-0.5544
0.840472
-0.26837
0517186

063584
0518924
0.213571
-0.94361
-0.08466
0.190385
0.869199
0512177
0.791701
0683222
0.861688
0.504089

-N22771

2] 3l A

2

)

KeX
=

Ll

[ Console 174

=

S Python 7]
t}. stdlolHE
Abgh WE S
N A To] FALE

=]

LA

1o N ot

[®.61551126,
-4.86944265,
-8.23633956,

-5.52147396,
-2.67892565,

B.13257686,

(2219 3-1] do] #E gk

G

0.713812
0.680938
-0.52394
0.019166
0.775305
0.869651
0.919654
0.399937

0.28045
-0.96107
0.105563
0.963012
0.581251
-0.61809

0.57235
0.944901
0.277689
0.306713
0.792757
-0.35157
0.648005
-0.28166
0495746
0.629358
0.784262

-0.5781
0.591754
0.906784
0.692861
0.443053
0.400751
0.447665

N7704A7

H
0.149153
-0.98578
0.268389
0.252698
0.97473
-0.8153
0.855599
0.818323
0.297042
0.867724
0.497249
0.366458
0.362842
0494411
-0.92284
-0.18039
0.666284
0.2442
0.501964
0428813
0.247276
0.367836
-0.25788
092341
0.568302
0.295174
-0.37991
0.027074
-0.19202
0.963817
0.90802
0.588094

n240450

I J
0.345863 0.145933
-0.56878 0948011
-0.22878 0329276
0.543018  -0.09407
-0.78199 0281098

007438 0441779
-0.58251 0501083
0.107721 0031395
0.768571 0.339555
0490534 0.394248
0877855 -0.935
0.896618  0.70978
-0.20428 -0.08524
0.260907 054812
0.141884 0.858208
-0.07769 0.750386
0459504 -0.54613
0.662994 0.024346
0.297709 0.166418
-0.59971 -0.87757

-0.5563 -0.17176
0.633303 0720434
0.279365 0435143
0.928622 0426436
0.344499 0.710766
0.835347 -0.60681

-0.5818 0.310052
0.385957 0.715975
0.602791 0.058075
0.571065 -0.16523
0425608 0.744998

-0.34183 -091592
0252004 NN1OAT

-0.81657
0.804267
0.056363

0.95974
0484258
-0.83941
0.629548
-0.30029
0.676083

0.288401
0.889269
0.702323
-0.84149
-0.69888
0.633661
0.907081
0.20001
0.902783
-093932
0.217209
0.365586
-0.06376
0.98521
-0.5702
0.002743
0.692346
0.986054
0.169114
0.841272
0442781
0.611
0.690825

-n24872

2 R7]%F DBSCANOl AR&-&t7] flal] [ 3-2]9F 2]

L M
0.693115 0404186
-0.7992 0422926
-0.70136 0.859112
0.737987 0.805013
-0.31259 0.699502
089918 0.556188
-0.92901 0.542179
0557617 -0.11636
-067018 0.839929
-0.99222 0981181
0118509 0.19007
0908369 05537
-0.80009 -0.54898
087479 0969161
0.60468 0.809601
0557888 -0.29205
038309 -0.50716
-0.65908 0768115
0178414 0508866
0967062  -0.9051
0844864 0.157075
0653692 0.784876
-0.3436  0.994926
0.081136 0497119
0952647 0.726693
-0.65333 -0.69822
0.148803 0.889666
051042 -0.19432
0.008263 0.632258
0403913 -0.46262
0053325 0.996765

0.088719 0.901458
n3200722 NNS5735

[29 3-2] AEE csv 3L A

14 -

1.41564536, @.7643853,
3.11314589, @.96280834,
-@.26589543, B.24694857]

.CSV

5ol

N o P Q
-0.95167  -0.1794 0376073 -0.22171
0653028 0237125 -054232 0383432

-0.5972 0.644304 0810844 -095355
0693627 -0.2866 0.121967 -043351
0492893 0.627772 037121 0505796
0474832 0.620246 -0.98927 0.752879
0284758 -042892 0184735 0.298033
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