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What is plagiarism?

“Plagiarism is the act of presenting words, ideas, images, sounds,

or the creative expression(s) of the others as your own.”
(Research resources at plagiarism.org, 2014)

Detection
Methods

Prevention
Methods

Is your academic
reputation valuable
to you?

Resé¢gifch and Lucatlo en
Reputation,

—~ f( Credibility, )
Dignity

(Anderson, 2009)
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Plagiarism Taxonomie

_aai Exact copy

Plagiari :
Detectionlprincipali

L

(Eissen, Stein, & Kulig, 2007)

Ashraf S. Hussein

Cross-|

0ss:langy

Small par
ocalisimilg

l.a.ng'»ll Plagiarism <=

Exact Copy

Modified Copy
(restructuring)

«

-Whole document

- Some parts

-Insertion
-Deletion
-Substitution

-Sentence split or join

-Phrase reordering

-Syntax

Summarizing

= Manual

Semantic-based
™~ meaning

Section-based

Adoptiorr®] importance

Paraphrasing -Lexical
< | -Morpho-Syntactic

Automatic -Exact translation
B -Parallel corpora

-Sentence reduction
-Sentence split or join
-Restructuring
-Paraphrasing

-Concept generalization
-Concept specification

™ -Paraphrasing
-Summarizing
L. -Translating

= -Contribution
-Findings
-Results

Context-based -Structure or
= adaptation sequence of ideas

(Alzahrani, Salim, & Abraham, 2012)

b -Discussions
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Problem Statement
@ Most of plagiarism dete

p English
5 such as German

mainly on “literal”

@Although tt C oncept (P OC) -fOI'- t techniques for
plagiarism de ent Sim“arlty ns is not
satisfactory, ‘ : ad mplicated
languages su ESt‘

®Most of the f{ ¢ |z /€)1 Jetection in
into their

RCIS 2015, Athens, Greece May 13-15, 2015
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Challenges in Arabic Language

@®Literature show that Arabic is highly inflectional, as there are
about five possible different morphological analyses per word
on average.

@ Prefixes and suffixes can be attached to words in a
concatenative manner.

@A single string can comprise verb inflections, prepositions,
pronouns, and connectives. Therefore, word lexical
disambiguation in Arabic text is a challenging task.

For instance, the word ¢ <kl transliterated “al-makatib” and
meaning offices, is derived from the stem « <% transliterated
“maktab” and meaning office, which is derived from the root

S transliterated “katab” and meaning to write. B ° :
A P
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Existing Products

The most prominent neee

EEHCONSICE
BrOMINENtSOor

PWalcs

8 | Ashraf S. Hussein RCIS 2015, Athens, Greece May 13-15, 2015


http://www.turnitin.com/
http://www.copycatchgold.com/
http://www.keywordelite.com/
http://www.scriptum.com/
http://www.safeassign.com/
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The Proposed Solution versus Existing Ones

For Arabic text, there are like
Arabic Plagiarism Detection tool (APD) (Alzahrani &
Salim, 2009), Arabic Plagiarism Checker (Menail &
Bagais, 2011) and Igtebas 1.0 (Jadalla & Elnagar, 2012).

Tasks IR Plagiarism Type(s)
Literal Intelligent
© | = IS
9 S S| o o | oo = =
Q (] > oo -
System ] 2 é £| 2 ? 2l El 5| s | £ 8| 8
2 E1E|12 |Gl 2l5|¢c|2]L2|5 8|85
‘@ % | € c @ o - S| s E| 2| | &
3 o | = o o O © 2 = Z -
eled| 3| * | =| =
APD (Alzahrani & Salim, 2009) @ 1 [ @
APlag (Menai & Bagais, 2011) ® ° 2| e ° =
Iqtibas 1.0 (Jadalla & Elnagar, 2012) @ ® 2 @ B ]
Proposed one @ ® ® @ ® @ ® @ —_—

The notions in the table indicate the following: ® means include/support by evidence from research publications, ® means
there is no proof, ® means a new feature to be supported, ® means there is a potential to support. o 5
@
‘ P G

RCIS 2015, Athens, Greece May 13-15, 2015




Arabic Document Similarity Analysis using N-grams and Singular Value Decomposition

The Research Roadmap

Morphological Analysis and Syntactic Parsing » \

[
I
I
: Use of synonym thesaurus ——
I
I
I

Latent Semantic Analysis i
\

N

— —— —— —

“Fingerprinting” Authors

Reference and Citation Tracking I
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Detailed Research Objectives

This research work is aiming at carryina or
develonmes

|Girfor-eau

Aetitutes
learninayianagesss

prowderS
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Potential Beneficiaries

Key Words Indexing

File Listing Application Parameters

Search Query

Search Results

Input Files

Dump Result _
File System

Arabic document similarity analysis.

Ashraf S. Hussein RCIS 2015, Athens, Greece May 13-15, 2015



Arabic Document Similarity Analysis using N-grams and Singular Value Decomposition

Proposed Solution Overview

Stems
Dictionary
\___________/
Extracted Keywords
of Documents ———
Stems—
Synonyms
Thesaurus
\.\‘_‘_‘________./
Indexed Documents
Latent Semantic

Similarity

Yes +

Originality Value Suspicious

Sources

Originality
Value
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The Solution Architecture

Solution Interface

1
Originality Analysis :

Solution Core Blocks

Text

Tokenization & Normalization, é g 11:/'|:atlll'3|)'(:

; . L =

Cleaning leér::]bc;g:iantéon § € computation

3 >

1] =

Documents (4 é
Importing and Stop Words © 5 Matching
Configuration Removal o 3 Phrases

Setting o

Solution Infrastructure

External Resources

Morphological Analysis

Parsing

Ashraf S. Hussein

Visualization

Synonyms

RCIS 2015, Athens, Greece May 13-15, 2015
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The Solution Main Data Flow Diagram

Trace File

Words Indexes N-Gram Phrases Represented
Statement by by Indexes for each
Document

Documents

Preprocessing
& Indexing

Normalized TF-IDF Matrix

LSA Report

Unique Phrases List

Cosine Similarity
Analysis Report

— I —

Data is hold in memory Data is loaded/ stored Data is loaded/ stored
from/into a file from/into a set of
temporary files

Ashraf S. Hussein RCIS 2015, Athens, Greece May 13-15, 2015
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Pre-processing and Indexing
@®PoS Tagging
(Stanford Parser )
@®Tokenization
@®Stop-words Removal

(Rule-based method using morphological analysis + Lookup table)

@®Stemming
(Morphological analyzer + Arabic lexical lookups). This
morphological analyzer was developed based on a linguistic approach.

®The stems' lexical indices stored in the dictionary are used to index
the inflected words, according to the chosen stems.

®Morphological analyses are disambiguated, employing the associated
PoS tag to each inflected word. If there are still more than one possible
analysis, Levenshtein edit distance is then used to l‘o &S
choose the most probable analysis. 4 ”

STaES ! |7(A’sh,raf_S.. Hussein RCIS 2015, Athens, Greece May 13-15, 2015
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Document Similarity Estimation Method
n-gram Phrase Extraction

(a) w°"‘“"“¢"¢3|1|2|1|3|o|1|2|1|3|4|o|

(b) built N-gram
structures

. (c)  sorted N-gram
\-gram Size structures

(d) N-gram 3
frequencies y
stored in a file

N
~N

N-éram Extraction N-grams represented

by indexes

-

1

, .
Temporary Files Temporary Files
with Duplicates with Unique N-grams

I -

Minimum Frequency
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..-\‘\

Document Modelling

TF-IDF Matrix A is an n-by-m rectangular matrix which is
composed of m vectors [Al, A2, ..., Am], where the vector
A] represents n-gram phrases contained in document |.

( 1o IN|
1., & \DF,
ajj = < 2 2. max(PF,,) log(|M])’ if phrase i occurs in document j
L 0, otherwise

Where each vector Aj is composed of n elements &
representing the weighted occurrence frequency of phrase |
in document j. PF;; represents the occurrence frequency of
phrase i in document j, DF, represents the number of

documents where phrase i occurs, and finally [M| is the B D ng\>
number of all documents ' T

= wAsh,raf_jS_.' HUss‘ein_ RCIS 2015, Athens, Greece May 13-15, 2015
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Document Similarity Estimation Method
Phrase Analysis and Reduction/Filtering

@®The phrases existing just in one document are removed right away
since they are not plagiarized in any other document.

®We propose to remove such phrases that are contained in more
than py+o documents, where p is the mean document frequency and
o is the standard deviation from the mean document frequency. In
other words, it removes all common phrases from the documents.

A

Meaningless
Phrases

Meaningless
Phrases

Ashraf S. Hussein RCIS 2015, Athens, Greece May 13-15, 2015
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Document Similarity Estimation Method

Phrase Pair-wise Matching

®Matching Cost Matrix
@®Bipartite Matching
@®Heuristic Matching

Dice Coefficient
| X[+]Y]

2X|XNY|

1.0 2
1.0

Cost =

Ashraf S. Hussein

?

?

X
<

n-gram phrase 2

n-gram phrase 1
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Document Similarity Estimation Method
Latent Semantic Analysis (LSA)

J

i document
documents k-profiles singular _gocumen
a— = IR m:‘ues

— 2 .

L

. ~ X Y
A % 1%.1'
k:
k-by-k
phrase
singular.vector Singular Value Decomposition (SVD)

Ceska, Z.: Plagiarism Detection Based on Singular Value Decomposition. In: A. Ranta, & B. o ;
Nordstrom, (Eds.), Lecture Notes in Computer Science, vol. 5221 (Advances in Natural g ?
Language Processing), pp. 108-119, Springer, Heidelberg (2008) u P

Ashraf S. Hussein RCIS 2015, Athens, Greece May 13-15, 2015
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Document Similarity Estimation Method
Document Similarity Normalization

B=X x VT

simgyp = |[BI" x [IBI|

VINpeg (R[N (S)]
min( ‘ Norig(R) Norig (S) D

Ceska, Z., Fox, C.: The Influence of Text Pre-processing on Plagiarism Detection. In: Re-cent Advances in
Natural Language Processing, RANLP 2009, pp. 55-59, Borovets, Bul-garia (2009)

sim(R, S) = simgyp(R,S) -

14 = Al = rane( 2214 = Bl = [0, + -+ 2,

» Ashraf S. Hussein RCIS 2015, Athens, Greece May 13-15, 2015
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Results and Discussions
Fundamental Experiment

ngram=1
@.‘Sﬂ Bl A g jlasl) Glslaaly) judd o
- 0.3 . A
02 ) G lalia) £ gara ly Cua Sl g
01 T AN Bl aaa cp iy Lgia Y9
o
S . ngram=2 “ :
£0,, o2 8 il clelaay) i .
- -0.2 [ 04 > e Alu dua (el
L 03 - 0.2 ngram=3
- 0.4 ~ Lo | |
- 0.5 €0 -0.2 -0.4 .
By 5 F-02
L 0.4
L 0.7 ~ 1o,
- -0.6 £
° 1 o4
sl A 08 ' .
(3.9d) RYYP> -1 0 dot r 06
L 1.2 - 08
- -0 doc4
L 12

dim1
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Results and Discussions
Fundamental Experiment

ngram=1

il gul Lgpdl ) dllaia o A Clslaal) cldl o
) lla Al ) lafiiay) gih;\ G g Gl g

A A G

" alents

St

ngram =2

-”

BAN e b )
Goedl 138 BLES aaa o Ju Lea Ligha Yo &

2 O () el @l .

ngram =3
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Results and Discussions
Real Experiment 1

A real data set consists of 3500
30 Arabic documents was .y  Stop Words

b

Files Lixt | 2txt | 3axt | 4t | Sixt | 6txt | Zixt | 8ixt | 9txt | 10.txt | 1ltxt | 12.xt . 14txt | 15.4xt | 16ixt | 17.txt | 18.txt | 19.xt I 20.xt | 2Ltxt | 22.txt | 23.ixt | 24txt | 25.txt
Ltxt|N/A H 59.00% 2% 5% 5% % 51.00% 7% 10% H h 8% 57.00% 18% %
2.txt 2.00% N/A % 5% 2% 1% 15% 41.00%  30.00% 16% 5% 14% 18% 10%
3t 5% N/A 7% % 1% 52.00% 9% 6% 9% 1% 43.00% 2%
4.4xt 6% N/A 17% 17% 16% 16% 10%- 13%-
Stxt 9% 2% % 8% N/A 26%  34.00% % 1% 1% 57.00%  26% 7% 33.00%
6.txt s% 1% % 8% N/A 26%  34.00% 9% 1% 1% 57.00%  26% 7% 7% 33.00% 15%
7.txt % 13% 9% 7% 27% N/A 7% 16% 5% 18% 1% 6%  14% 2% 1%
8.t 3200%  31% 7% N/A__ 2%  21%  32.00% 7% 9% 1%
otxt | 5300%  18% 47.00% 1% 1% 20% N/A 7% 81.00% 8%  21% 40.00% 25% 13%
10.6xt 4% 63.00% 4% 14%  4800%  46.00% 9% 8% 4% N/A 7% 5% 25% % 1% 2% 14%
1Lt 5% 21% 6% 7% 20%  32.00% 5%  31.00% N/A 63.00% 5% 5% 1% 7% 6000%  21% 7% 26% 9%
12.4xt 7% % 9%  27% 47.00% 43.00%  11%  29% 9%  11%  56.00% N/A 5% 9% 9% 12%
13.4xt % 5% 1% 6% 5% 5% 3% 4% 6% % 3% 3%
1atxt_| 43.00% % 10% 5%  10%  10% 8% 41.00% 9% 10% 56.00%  56.00% 9% 2%
15t | 52.00% 4% 44.00% 6% 2% 4000% 5% 5% 2% N/A- 6% 42.00%
16t | 52.00% 4% 44.00% 2% 6% 2% 40.00% % % 22% N/A 6%  40.00%
7.t | 36.60% 8% 9% 23% 9%  30.00% 9% 7%  30.00% 4% 43.00% 7% N/A 10%  33.00% @ 11%  23% 6%  18%  10% 3800% 46.00% 6%  12% 8%
18t | 6200%  14% 55.00% 0%  17%  23% 5800% 3% 8% 6% N/A 8%  18% 3600%  13%  25%  27% 39.00%  11%  22%  11% 5800% 63.00%
19.txt 6% % 6% 40.00% 49.00%  49.00% 12%  34.00% 6% 13%  61.00% 13% 7% N/A 13% 8% 3% 2% 3500%
20.txt % 14% 9% 2% 31.00% 3000%- 7% 17% 6%  26% 6% 19% 15% N/A 6%  13%  23%  10%
21.txt 5%  48.00% 8% 8% 40.00% 9% 9% 15%  49.00% 1% 8% N/A- 2% 8%
22.4xt 2% 6% 1%  13% 13% 24%- 2% 2% 6% 5% 2% 5% 2% N/A 2% 16%
23.txt 16%  15%  18% 8% 35.00% 3500%  22% 19%  15%  36.00% 9%  26% 2000%  22%  19%  13% N/A 27%
24.txt % 1%  44.00% 16% 16% 11% zz% 10% %  13% 6% 3200% 40.00%  10% 6%  10% 31.00% N/A 32.00% 6% 2% % 3% 3%
25.txt 9% 1% 14% 4% 33.00%  33.00% 3.00% 2% 5% 26% 18%  26% 43.00% N/A 20% 9% 2%  10%
26.txt 6% e%- 18% 5%- 7% 13%  16% 5% N/A | 3% 2% 6%
27.4xt | 44.00% 16% 16% 14% 16% 25% 18% 7% 3% 10% 5% N/A 14%  39.00%
28.txt 20% 43.00% 44.00%  35.00% 23% 19% 4% 37.00% 34.00% 15% 3000% 3%  15% N/A
29.txt 6% 1% 1% mr 6% 7% 20% 1% 9% 8%  36.00% N/A
30.txt 5% % % 59.00% 6% % 19% % 8% 8% 34.00%

~ r\llrr\n [ g | IZ 1 InAT A T —_ . o .. PR .

The subset-measure ground-truth data for the set of 30 TMA answer documents

I VIIILCALIVII IIIULUI], vviilitwvwill 1w

offered as a Level 1 Course
for the fresh students.
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Results and Discussions
Real Experiment 1

12 r 12 -
1 docd
* 8 e Ngram=1
doc3
0.8 * —m—Ngram=2
c
)
k] —&—Ngram=3
S 0.6 docl
a * —o—Ngram=4
0.4
—+—Ngram=5
docl3
0.2 docls ——Plagiarism Checker X
&
0 ! doc30 IE—
0 01 02 03 04 doct® 09 1
Th * doc?d doc?1 doc24
* P docl14
.. 25‘525 * .
Precision of the dogy foc0 e mation
* doc27
*
doc26
*
1.2 ¢ doc22 ::»c1i."|lG
d%d
o
1 doch do@“ l:i::rc-ﬂfG
@i * ®
0.8 docll decl®
g ® docl?
2 doc23
© 06
5] !
w
04 r
0.2 :
di i oM

o o1 o2 o3 o;; The most significant 25 semantic dimensions of the 30 TMA 5

answer documents .
F'Measure Of thv VUMULL TTHIVUAUUT U VUL ULV “UIHIPULIL Y UTHIT 1UL val 1luud 11yl MF
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Results and Discussions
Real Experiment 2

Arabi"c Document Similarity Analysis using N-grams and Singular Value Decomposition

The first 5 documents are 30001 4 stop Words ,
original while the 6" one is 2500 | WIndexed Words vl % %
L1.txt L2.txt L3.txt L4.txt L5.txt L6.txt L7.txt L8.txt L9.txt
L1.txt N/A 4% 6% 4% 6% 6% 7%
L2.txt N/A 3% 3% 3% 5% 5% 5%
L3.txt 3% N/A 5% 45% 45% 45%
L4.txt 5% 4% 3% N/A 3%
L5.txt 5% N/A 5% 5% 4% 5%
L6.txt Maximum and average difference in estimating similarity among 45 44%
17 txt set o]‘_Q documents, actiyg’ging the-s_ynonym‘sr (_:pmponreptr
L8.txt 4% Method Max |Diff| |Average | Diff| N/A
L9.txt 5% Plagiarism Checker X 8.02% N/A
ngram=1
Thengram=2 documents

document IS g€lngram=3
from the 7th c)nEngram=4 10.86% 3.59%

. ngram=5 17.40% 4.85%
restructuring 5Gvo or e

statements.
|
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Arabic Document Similarity Analysis using N-grams and Singular Value Decomposition

Results and Discussions
Real Experiment 2

Qdoc 6 txt L8.txt L9.txt

cocS g doc3 1.60%  166%  2.06%
1.55%  161%  1.61%
1.03% 40.80%  39.44%

dOCQQ

0.63% 68.08% 65.96%
Subset mea

D.96% 0.96% 0.96%
1.23% 41.00%  39.62%
N/A

docd

N/A

N/A

txt  [18ixt  [l9axt |

docl
doch

doc2

Similarity meg

The most significant 6 semantic dimensions of the 9 documents used to estimate
intelligent similarity
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Results and Discussions
Real Experiment 3

A

® GGobi
File Display View Interaction Tools Help
2D Tour dim1 @dim1
i @ dim2 ® vis_P_S.txt: Scatterplot (current)
Pause dim3 @dimZ File Edges Options Tour2D
l Reinit } |Scr_a_mblei dimd @d. X
. . im
Manual manipulation:
Oblique dims
i dim4
l Projection pursuit ... l lzl Sk O
QdimS
@dim6
® Projection Pursuit - 2D
Eile Options
Temp start:  Cooling:
L ] ; di 1:0.208,-0.938(1.00)
1.00 0.99 di di 2:0.307,0.124(1.00)
; \ 3:-0.517,0.113(1.34)
Z \ 2 ;
S —— i e
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Real Experiment 4

to the Egyptian political"

@ From each original doct
restructuring 50% of the
schema shown.

@®For the same target seg
documents were general
of the words per each dc

@®The last group of docun
50% of the words of the ¢
documents) to their sync

90% [
80% [

Similarity Score

Similarity Score

100%

50% [

Arabi'c Document Similarity Analysis using N-grams and Singular Value Decomposition

Results and Discussir ——

Without Synonyms With Synonyms

Plagiarized Files
(b) n-gram=3
100%

B Plagiarism Checker 90% |

80%

Similarity Score

(c) n-gram=5

»Ashraf S. Hussein
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Conclusions

@A new plagiarism detection system for Arabic text documents is gA
proposed based on modeling the relation between documents, @
under consideration, and their n-gram phrases.

®POS tagging is applied on the examined documents to support ,,{@‘
In resolving the morphological ambiguity during text
normalization.

@®Heuristic pairwise phrase matching algorithm is introduced to _¢gA
build the documents TF-IDF model, considering substitution of @
words with their synonyms.

@®Finally, the hidden associations of the n-gram phrases ,,{@‘
contained in text documents are investigated using the LSA,
employing the SVD.

@®The proposed system exhibited strong capabilities in (‘@
discovering literal plagiarism, and it could be considered as a
serious step to-wards detecting intelligent plagiarism. D (ﬁ)
2l B O
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