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 There have been many activities of plagiarism and cheating in recent years. Ultimately, 
the situation has led to the development of tools that can detect plagiarism Most of 

such tools only available in English language, whereas they are needed in other 

languages such as Arabic. That is due to the complexity of nature linguistic of Arabic 
language (Khoja 2001; Shaalan et al. 2010) which associated with several challenges. 

One of the challenges is the multiple meaning of the words that constructing the text, 

where the words are similar in meaning, but they are not lexicographically similar 
which called Synonym (Menai 2012). This paper adapted one of famous technique that 

have been developed for English The TF × IDF using statement-based document 

representation to identify plagiarism in the Arabic language.In this paper, 200 
documents were collected from selected web sites. Fifteen documents were randomly 

chosen from the 200 documents to act as documents query which consist of different 

degree of plagiarism .To evaluate the effectiveness of this technique, the experiments 
results were carried out by using Precision and Recall measurement. The results 

showed that technique able to support plagiarism detection for Arabic documents. 
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INTRODUCTION 

 

 Recently, technology has really got advanced 

and therefore the means of cheating. Duplicate data 

is easily available everywhere and the controlling of 

unauthorized data has become difficult. This issue of 

increasingly available perfect copies of the data is of 

great concern to the software publishing industries, 

books, papers and journals. Copies of exact data are 

available due to the repeated submission of the same 

document, storing of the same data in different 

places and the revision of the already existing 

documents. Therefore, numbers of technologies have 

been developed to protect the copyrights of the 

content that could be easily copied. That software is 

called Plagiarism Detection.  Plagiarism in actual 

terms is the usage of the ideas and works of others 

without the mentioning of the actual producer of that 

work. There are many areas in which detecting and 

deterring plagiarism is strongly needed. The top 

most field of plagiarism is the academics (Moon 

2005). For Arabic language, it has limited techniques 

or tools for detecting plagiarism that is due to the 

complexity of nature linguistic of Arabic language 

(Khoja 2001; Shaalan et al. 2010) which associated 

with several challenges. 

 The Arabic speech is divided into three 

categories (Farghaly&Shaalan 2009): first one being 

the Classical Arabic that is used in the Quran, then 

there are regional dialects spoken in different regions 

and then there is the Modern Standard Arabic 

(MSA). The MSA is used by the Arabic 

spokespersons and it is the form of Arabic used on 

television and radio. The lack of capitalization in the 

Arabic language makes it difficult to distinguish 

between proper and common nouns, especially 

Arabic names. In Arabic language there is no lower 

and upper case. The complex linguistic structure of 

Arabic and its derivational nature make it a difficult 

language to learn. Morphology is significant in the 

Arabic language and words are made from roots not 

stems (Ahmed 2000; Buckwalter 2004; Habash et al. 

2007; Habash&Rambow 2007).. the following 

section will highlight the difficulties over Arabic 

language. 

 

1- Background of the study and the problems:  

 Arabic language has limited techniques or tools 

for detecting plagiarism. Though search engines like 

Google do offer techniques to check plagiarism but 

the process is lengthy as in this case the checker 

would need to paste sentence by sentence or 
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paragraph by paragraph to check for plagiarism in 

work. Therefore, techniques for Arabic language are 

essential as that would be time saving and effective 

and one would only need to submit the whole 

document to the system to check for plagiarism. 

 There are many methods and tools that have 

been developed to detect the plagiarism in several 

languages specially English Language (Zečević 

2011), and other languages like Chinese language  

(Bao et al. 2006). In the other hand, there are few 

methods that can be used to identify the Arabic 

Plagiarism. That is due to the complexity of nature 

linguistic of Arabic language (Khoja 2001; Shaalan 

et al. 2010) which associated with several 

challenges. 

 The challenge in Arabic Plagiarism Detection is 

the multiple meaning of the words that constructing 

the text, where the words are similar in meaning, but 

they are not lexicographically similar which called 

Synonym (Menai 2012). This paper will adapt the 

technique established in English Language that 

focused on solving the problem to detect plagiarism 

in between documents in the Arabic language. 

 

Characteristics and Challenges in Arabic 

Language:  

 There are 28 letters in the Arabic language and 

it is written from right to left. The shape of the 

characters change is depending on whether they are 

situated at the beginning, middle or end of a word. It 

is a well-planned language with extensive use of 

grammar. The characters or letters of Arabic are 

different from Latin characters which make learning 

of Arabic harder. The Arabic speech is divided into 

three categories (Farghaly&Shaalan 2009): first one 

being the Classical Arabic that is used in the Quran, 

then there are regional dialects spoken in different 

regions and then there is the Modern Standard 

Arabic (MSA). The MSA is used by the Arabic 

spokespersons and it is the form of Arabic used on 

television and radio. The complex linguistic 

structure of Arabic and its derivational nature make 

it a difficult language to learn. Morphology is 

significant in the Arabic language and words are 

made from roots not stems (Ahmed 2000; 

Buckwalter 2004; Habash et al. 2007; 

Habash&Rambow 2007). 

 There are three classified kind of word namely; 

nouns, verbs and particles. Moreover, in 

consideration and they are presented as follows: 

1) The Arabic alphabetic character or letter is 

possible to consist of up to three different forms 

where each form is correspondent to the position 

occupied by it in the word (beginning, middle or 

end) the example provided in Figure (1) shows the 

three different potions of the Arabic word in which 

this letter occurs. 

 
End Middle Beginning 

 ح ـذـ ـخ

 

Fig. 1: Beginning, middle or end Letter in Arabic language. 

 

2) The capital forms of the Arabic letters does not 

exist in Arabic, which is a representation of 

considerable obstacle to the Name Entity 

Recognition task since the availability of capital 

forms of letters in other language such as English is 

very important feature. 

3) Finally, the morphology in Arabic language is a 

very complex system since it is highly inflectional. 

 Tens / hundreds of derivatives can be derived 

from a single root.  Arabic language has four types 

of roots, tri-literal, quad literal, pent literal and hex-

literal. Tri-literal roots are the majority and root 

itself is the base of Arabic language. 

Morphologically, Arabic root is designed to a set 

standard of three, four or five characters, which are 

(fa’ala فعل), (fa’lala (فعلل , (fa’lalal  فعللّل) respectively. 

For example, the word لعة (which means play) is 

mapped as فعل (El Salam Al Hajjar et al. 2010; 

Ghwanmeh et al. 2009; Kanaan et al. 2008; 

Moukdad&Large 2001).  

 The paper is organized as follows: in section 3, 

we describe our system architecture based on the 

Enhanced TF-IDF Weighting Scheme for Plagiarism 

Detection Model for Arabic Language and all 

components associated with the system (Fig. 1). In 

section 4 we describe the evaluation of our systems 

and made some compression between our system 

and other state of the art methods and systems. 

Finally, in the last section 5, we draw some 

conclusions and discuss some future developments. 

 

2- Methodology: 

a) Operational framework: 

 

MATERIALS AND METHODS 

 

 In this research, we used general methodology 

to develop a Grading system of English short answer 

based on Alternative Sentence Generator Method 

and text similarity matching methods. In order to 

evaluate the methods for short answer grading, we 

have used a part the dataset proposed by (Mohler 

and Mihalcea, 2009). Where the total short answers 

in this dataset are 360 short answer (3 assignments x 

40 questions/assignment x 3 student 

answers/question) we use part of these dataset in 

order to train the system and the second part to test 

the system. The system is containing of two main 

processes each process includes several techniques; 

the following figure shows the system. The system is 
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containing on several steps in order evaluate the 

student answer as the following. 

 

 

I- Framework:  

 In this part we will explain the system 

framework component, the phases and the 

algorithms that are used in each part of the system:

 

 

 
 

Fig. 1: The main framework.  

 

 In Figure (1) the framework contains two main 

processes in order to detect the Arabic document 

plagiarism; the following are brief pointes exploring: 

 

a.  Dataset collection: 

 Although corpora are widely available for 

English, there are few available for Arabic.  

Therefore, the corpora for this study were collected 

from Latifa Al-Sulaiti's webpage that was her main 

research is to develop a prototype Corpus of 

Contemporary Arabic (CCA). The corpus includes 

842684 words and 415 texts with 200 documents 

chosen from different topics including religion, art, 

history, biography, science and technology. On the 

other hand, training or test documents (Dt) are 

plagiarized documents that will be tested to verify 

the correctness of our approaches. We implemented 

a dataset of 200 Arabic documents of about 500 

words each. We generated 3 data sets from the 

original documents as follows: 

 

- Data set: Standard: 

 5 documents has been constructed randomly 

from each original document by copy and paste 

exact copy with focus on exact copying from data 

collection over than 60% of the total number of 

statement in each document from deferent parts of 

data collection (Dc). Stop-words were not 

considered. 

 

Data set: Structure change: 
 5 documents have been constructed randomly 
from each original document with focus on the 
changing of the structure randomly selected 
sentences. The number of generated sentences 
represents was between 40% and 70% of the total 
number of sentences. 

 
Data set: Synonym: 
 5 candidate documents were generated from 
each original document by replacing selected words 
with one of their synonyms were forced randomly 
selected 20%, 40% and more than 60% of the total 
number of sentences. 
 The data sets Synonym and Structure change 
were used to evaluate the performance of our 
approach in detecting hidden plagiarism. Table (2) 
shown the 3 sets of training documents (Dt) were 
constructed from collection of documents (Dc) with 
number of statements that have been changed from 
the original documents depend on the category of the 
set. For more illustration, we constructed training 
document ( Dt ) from three dataset collection files 
(Dc) ( 77, 80 and 90 ) under category (Structure 
change) that collect randomly 102 of statements to 
construct training document file No. 6, which 
contains 22 plagiarized exact copy and 70 of 
restructured statement and without any synonym 
words, also added 10 unrelated statements from 
other collection data. 
 

b. Arabic Document Pre-Processing: 
 In the first phase, processing of the Arabic 
documents is conducted according to the most 
common Arabic tokenizing and normalizing. This is 
a part of the text pre-processing methods which are 
applied to prepare the text for further preprocessing 
steps  Removal of digits, diacritics and punctuation 
marks for each text in the Arabic dataset as example 
Remove ( ', ',': ','? ',' \ ' …) and Filtering the non 
Arabic words . 
1-  Normalization of some Arabic letters by 
normalizing letters “ء” (hamza), “آ” (aleph with 
madda), “أ ” (aleph with hamza on top), “ؤ ” (hamza 
on waw), “إ ” (aleph with hamza on the bottom), and 
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 The reason for .(aleph) ”ا“ to (hamza on ya) ”ئ“
carrying out this normalization is that there is only 
one form representing all forms of hamza in 
dictionaries and different forms of aleph are often 
misspelled by people. We have normalized the letter 
 The reason .”ه“ to ”ج“ to “ٌ” and the letter ”ي“
behind this normalization is that there is not a single 
unified convention for spelling “ي” or “ٌ”and “ج” or 
 .when they appears at the end of a word ”ه“
2- Removing Stop Words Our proposed method to 
construct this system will be tested on both aspects 
with stemming and without stemming (where 
tokenization and stop word removal s applied) to 
provide the best way to find the best methodology 
that fit to the proposed method and system.  For the 
stemming part, ISRI stemmer used due is shown to 
be more accurate other state of the art Arabic 
steamers (Taghva et al. 2005).SRI stemmer 
Considering four cases depending on the word–
length namely.  
 (a) Length = 4: If the word is found to match 
one of the patterns from PR4, the relevant stem is 
extracted and returned. Otherwise, attempts should 
be made to remove length-one suffixes and prefixes 
from S1 and P1 in that order provided the word is 
not less than length three. 

 (b) Length = 5: Stems with three characters for 
words that match patterns from P R53are extracted. 
If there is no match among them, attempts should be 
made to remove suffixes and prefixes. Otherwise, 
the relevant length-three stem is returned. If the 
word is still measured as five characters in length, it 
is to be matched against P R54 to determine if it 
contains any stems of length 4. The relevant stem is 
returned if found. 
 (c) Length = 6: Stems of length three are 
extracted if the word matches a pattern from P R63. 
Otherwise, attempts should be made to remove 
suffixes. If a suffix is removed and a resulting term 
of length five results, the word should be sent back 
through step 5b. Otherwise, attempts have to be 
made to remove one character prefixes, and if 
successful, the resulting length-five term to step 6b 
is sent. 
 (d) Length = 7: Attempts have to be made to 
remove one-character suffixes and prefixes. Then the 
resulting shorter term with should be compared with 
various patterns at different levels until it either 
matches a pattern and extracts the relevant term, or 
becomes too short to be a viable stem. 
 For more clear in the stemming in Arabic 
Language, the Table (1) shows the examples of the 
output of this process. 

 
Table 1: Examples of the output of ISRI. 

Before After 

 اتً رَخ شهً سفن تأتٍ الرَاُح تما ال تشتهٍ السفن

فٍ ادتفالُح األمم المتذذج تاأللفُح الثالثح, لقذ وعذ زعماء العالم  وعذ زعُم دفل الف 

 وفر الف كىكة  ثر علم   ثُراًا عالمُاًا 14وقذ تىفّلر علً تألُفه كىكثح من 

 

c.  Document Plagiarism Detection:   
 After preprocess have been done on the Arabic 
document, the next step will be the applying for the 
adapted methods to detect the plagiarism in those 
documents, the following are the steps which 
explaining this phase: 
 
i) Term Frequency × Inverse Document 
Frequency Weighting (TF×IDF): 
 This method is widely used in other domains of 
Natural Processing Language. In this paper will use 
this method to find the terms that has a matching, in 
this part, a dictionary of synonyms has been used in 
order to tag the synonym for each word in this 

technique to enhance the results and make it more 
efficiency.  
 

i. Synonym Dictionary:  
  The Synonym dictionary has been collected 
from The Arabic Thesaurus Project it provided a list 
of Arabic synonyms for use in free. The dictionary 
Collect linguistic data from printed dictionary, which 
has more than 6000 synonyms sets. 
 After the pre-processing step which generated a 
terms “term1, term2, term3,… termn” which terms 
will compare with the synonym dictionary, in case 
the program found synonym, so the program will 
start switching the word with the synonyms. The 
following Table (2) shows an example of the 
synonyms for the words: 

 
Table 2: Arabic Synonym Table 

WORD SYNONYM 

صالخ, دسن  جُذ  

انثسط,اتسع , طال  امتذ  

ثاتت, راسخ, تاقٍ , دائم  ثثت  

 ادنً قرب

نجاح, افلخ , تىفق  نجخ  

قلل, تخس  نقص  

 
ii. Term Weighting Method: 

 Term weighting method based on Boolean 
weighting where 1 is the matrix to which the weight 
of a term is assigned in case when the term appears 
in the document and 0 is the matrix to which the 

term the weight of a term is assigned in case when 
the term does not appear in the document. 
 Term Frequency (TF) weighting is also 
recognized as a method for term weighting. 
wi = tfi 
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 According to this method, there is an equality of 
the weight of a term in a document and the number 
of times of appearance of this term in the document, 
i.e. to the raw frequency of the term in the document. 
It is pointed that Boolean weighting and TF 
weighting do not take the frequency of the term into 
consideration throughout all the documents in the 
document corpus. Term Frequency × Inverse 
Document Frequency (TF×IDF) weighting is seen as 
the most popular method used for term weighting 
since it considers this property. By using this 
approach, assigning the weight of term i in document 
d to the number of times the term appears in the 

document is proportional, and it is in inverse 
proportion to the number of documents in the corpus 
in which the term appears. 

.log( )i i

N
w tf

df
   

 TF×IDF weighting approach gives weight to the 

frequency of a term in a document with a factor 

discounting its importance in case when the 

appearance of it is found in most of the documents. 

For example, this can be applicable to the case in 

which the term is assumed to have little 

discriminating power. 

 

 
 

Fig. 2: enhanced TF.IDF method structure. 

 

i. Similarity and Distance Measure using Cosine 
Similarity: 
 Cosine similarity is one of the most well-known 
similarity measures which are applied to text 
documents such as in numerous information retrieval 
applications (Baeza-Yates&Ribeiro-Neto 1999) and 
clustering (Larsen&Aone 1999). In measuring the 
given two documents Dt and Dc  , their cosine 
similarity is: 

,
(Dt, Dc)tfidf

Dt Dc
SIM

Dt Dc

 

 Where Dt and Dc are seen as m-dimensional 
vectors over the term set. Each term with its weight 
in the document is represented by a particular 
dimension, which is non-negative. Therefore, the 
cosine similarity is non-negative and bounded 
between [0, 1]. 
 The cosine similarity is independent of 
document length, which is an important property of 
the cosine similarity that makes it distinguished. For 
instance, in measuring the cosine similarity between 
two similar copies of a document d which are 
combined to get a new pseudo document d0, the 
cosine similarity between d and d0 is 1, thus, 
implying that these two documents are regarded to 
be identical. In led light on figure (7) the structure of 
TF×IDF algorithm. 
 
 
 

Evaluation: 
 Firstly, the degree of accuracy between two 
documents was calculated. In a statement-based 
plagiarism detection system, the degree of accuracy 
can be calculated according to the following 
equation: 
 Accuracy (doc1, doc2) = (|doc1| ⋂ |doc2|) / 
(|doc1| ⋃ |doc2|) 
 Where (|doc1| ⋂ |doc2|) is the number of 
common sentences in doc1 and doc2, and (|doc1| ⋃ 
|doc2|) is total number of sentences in both. 
 Secondly, precision (also called positive 
predictive value) is the fraction of retrieved instances 
that are relevant, while recall (also known 
as sensitivity) is the fraction of relevant instances 
that are retrieved. Both precision and recall are 
therefore based on an understanding and measure 
of relevance. Recall is a measure of the ability of a 
system to present relevant items, while Precision is a 
measure of ability of a system to present only 
relevant items, next equation shown how to calculate 
the Recall and Precision as below: 

Recall = 

Number of relevant items 
retrieved 

 
Number of relevant items in 

collection 

Precision = 

Number of relevant items 
retrieved 

 
Total number of items 

retrieved 
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 These evaluation measurements have been 
applied on data set that has been applied to the 
system.  

 

Testing: 

 Using part of the dataset discussed earlier, the 

system was tested and gave results between 0 (not 

Plagiarise) – 1 (Plagiarise). The Term frequency – 

Inverse Document Frequency with synonym Arabic 

dictionary was tested individually gave the final 

result of the proposed system.  

1- Evaluation based on the accuracy: we show how 

each method find and detect the suspected document 

form the data collection. The following table (3) 

shows the Accuracy results of TF-IDF with synonym 

Arabic dictionary: 

 
Table 3: Accuracy results of TF-IDF with synonym Arabic dictionary. 

 Number of Statements 
TF × IDF with 

synonym dictionary 

Dt Dc Dt Total Plagiarized Detected Accuracy% 

Total 1717 1365 3082 1330 1213 92 % 

 

 From the obtained results, the TF-IDF method 

that with synonym Arabic dictionary was able to 

detect most of the document in the three data 

collections that were with different level of 

plagiarism and obtained good accuracy between 

detected and plagiarised documents which has % 92. 

The next section we will provide an evaluation based 

on the precision and the recall measurement 

2- Evaluation based on Precision and Recall:  

 The nearer precision and recall is the better 

(Alzahrani&Salim 2009). Precision and recall in TF-

IDF with synonym dictionary has converged values 

in precision and recall results. The following table 

addresses the enhanced TF×IDF method compilation 

and the results achieved as shows in table (4). 

 
Table 4: The overall results of the evaluation. 

Type of  dataset category 
TF×IDF with synonym Arabic dictionary 

Precision Recall 

Standard 0.94116 0.95979 

Structure Change 0.89802 0.9149 

Synonym 0.85956 0.88492 

Average% 90% 92% 

 

  The first step is to find the average precision and recall the method over all dataset types as figure (8) 

Shows: 

 
 

Fig. 3: Precision and Recall all dataset category types. 

 

 In the standard collection each method shows 

high precision and recall and TF-IDF with synonym 

Arabic dictionary was gives the highest results. The 

second data collection is relying on the structure 

changes. 

 The TF-IDF with synonym still has the heights 

results also in the structure changes category. In the 

third data collection the results shown more highs 

result in this data collection where it based on the 

changes of the synonym in the document in this 

category. 

 

Conclusion: 

 In This paper, an Arabic Documents Plagiarism 

Detection has been proposed. It contains operational 

framework involve three phases; methodologies 

include three main stages. The first part introduces 

the theoretical study of the system and the technique 

that is used in order to build the system. The second 

part describes the dataset that is used for the system 

implementation and testing. Then using the pre-

processing methods such as: the tokenization 

process, stop-word removal and stemming process 

which used ISRI stemming has been proposed in this 

study. The development and evaluation stage for TF 

× IDF method, programming all, testing and 

evaluating our approaches, and ultimately reporting 

the results with comprehensive analysis and 

discussion. Each of these stages plays an important 

role in accomplishing the main objectives which will 
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adapt the technique established in English Language 

that focused on solving both of the problems to 

detect plagiarism in between documents in the 

Arabic language. The first objective is the built of 

new Arabic Plagiarism detection system based 

enhanced TF×IDF method with table of Synonym of 

Arabic that containing the Arabic word with their 

synonym to solve the problem of plagiarism 

Detection between Arabic documents. The final 

objective is by calculating the degree of accuracy 

and using Precision and Recall evaluation.  
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