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Abstract 
 

Rabin Karp algorithm is a search algorithm that searches for a substring pattern in a text using hashing. It is beneficial for matching words 

with many patterns. One of the practical applications of Rabin Karp's algorithm is in the detection of plagiarism. Michael O. Rabin and 

Richard M. Karp invented the algorithm. This algorithm performs string search by using a hash function. A hash function is the values that 

are compared between two documents to determine the level of similarity of the document. Rabin-Karp algorithm is not very good for 

single pattern text search. This algorithm is perfect for multiple pattern search. The Levenshtein algorithm can be used to replace the hash 

calculation on the Rabin-Karp algorithm. The hash calculation on Rabin-Karp only counts the number of hashes that have the same value 

in both documents. Using the Levenshtein algorithm, the calculation of the hash distance in both documents will result in better accuracy.  
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1. Introduction 

Data is a valuable asset that must be protected [1]–[3]. Data is 

digital information transmitted through electrical signal [4]–[6] It is 

divided into two types, writing, and sound. It may be manipulated 

or duplicated without the owner's knowledge. Plagiarism is an act 

of evil in the falsification of a work. It is done to increase the 

popularity of a plagiarist. This act is an act of acknowledging the 

work of others to be his work without quoting the source. This 

action is often done in the world of academics. This activity violates 

the law and can be charged in certain articles. Plagiarism can be 

detected with the help of methods in computer science [7]. With the 

advent of computer science technology, plagiarism can be avoided. 

Text mining is part of the science that discusses the processing of 

words. Text mining algorithms have several methods that can detect 

the fraud that occurs in the documents. Frequent methods for 

detecting plagiarism include Rabin-Karp and Levenshtein methods. 

Rabin-Karp method is used to detect the level of similarity of 

documents that occur [8]. This method will calculate the 

relationship values of each word in the comparable documents [9]. 

In the process of detecting plagiarism using the Rabin-Karp 

method, this should be supported by pre-processing to do word 

mining. Stemming is one of the parts applied to filter words by 

prefix and word suffix. It aims to improve results on the retrieval of 

information by transforming the words in the document into a basic 

word form. The Levenshtein algorithm works by calculating the 

distance of one word to another so that the degree of similarity of 

two documents based on the distance weight can be determined. 

This study combines Levenshtein calculation techniques on hash 

calculations on the Rabin-Karp algorithm. This combination is 

expected to improve the accuracy of the documented equivalence 

level. 

2. Theories 

2.1. Text mining 

Text mining has the definition of data mining in the form of text 

where the data source is usually obtained from the document [10]–

[12]. The purpose of text mining is to search for words that can 

represent the contents of the document so that it can be analyzed 

interconnection. Mining can also be done to speed up the search, 

compression [13], decision support systems [14]–[16] expert 

systems [17] and improved data security. Text mining is a process 

of pattern extraction in the form of useful information and 

knowledge from a large number of text data sources [18]; it is called 

unstructured data and is the primary differentiator with data mining 

using structured data or database as input. Text mining may be 

considered a two-stage process beginning with the application of 

structures to text data sources and followed by the extraction of 

relevant information and knowledge from this structured text data 

using the same techniques and tools like data mining. Common 

processes performed by text mining include automatic 

summarization, document categorization, and text placements. In 

text mining, the system is engineered using things like taxonomy 

and lexical analysis to determine which part of the text document 

meets the criteria such as data to be generated 
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The purpose of text mining is to get useful information from a set 

of documents. Information retrieval must be done quickly and 

precisely [19]–[21] Thus, the data source used in text mining is a 

collection of text that has a format that is not structured or at least 

semi-structured. The specific tasks of text mining include 

categorization of text and text groupings. Text mining is the 

application of data mining concepts and techniques to find patterns 

in the text, the process of analyzing text to extract useful 

information for a particular purpose. 

2.2. Similarity 

Data security needs to be improved by checking similar documents 

[22]–[26] Document similarity measure is a technique for measur-

ing the level of similarity of documents. It is always used in the 

academic world. The degree of similarity of documents can be ar-

ranged using a decision support system to find out which documents 

are eligible to use [27]. This measurement has several methods, 

such as: 

• Distance-based similarity measure measures the similarity of 

two objects regarding the geometric distance of the variables 

included in the two objects. These are several methods of 

Distance-based similarity, Minkowski, Manhattan, Euclid-

ean, Jaccard Distance, Dice's Coefficient, Cosine Similarity, 

Levenshtein, Hamming, and Soundex Distances. 

• Feature-based similarity measure calculates the level of sim-

ilarity by representing the object into the feature-feature 

form. It is used in classification or pattern matching for im-

ages and text. 

• Probabilistic-based similarity measure calculates the similar-

ity level of two objects by representing two sets of objects 

compared. For examples, Kullback Leibler Distance and Pos-

terior Probability are two of this method. 

Measuring similarity and distance between two information entities 

is a critical requirement in all cases of information retrieval. Plagia-

rism detection system is one of the application of document simi-

larity measure. 

2.3. Rabin-karp 

Rabin Karp algorithm is a string matching algorithm that uses a 

hash function in performing its task [8]. This algorithm uses hash-

ing to search for one of several sets of string patterns in a text. This 

algorithm is commonly used to track the practice of plagiarism on 

media containing text such as papers or articles. The string will be 

converted to a token, and it will be converted to an integer value 

called a hash value. This algorithm has the principle that if two 

strings are the same, then the hash value of the two strings must be 

the same, so the algorithm will only look for strings that have the 

same hash value as the value of the string being searched. 

The algorithm has a weakness caused by the principle that all 

strings to look for are considered to have the same hash value as the 

obtained string [9]. It only compares the hash value of both then it 

will often happen the case where the string obtained is not a search 

string but hash value the same one. Fortunately, this avoidance can 

be combined with the Levenshtein algorithm or add a function to 

compare matches between strings. 

2.4. Levenshtein 

Levenshtein Distance algorithm is one of the algorithms used for 

decision making [28]–[30] This algorithm is often used to measure 

the distance of words or to determine the similarity level of two 

words. The auto-correction feature also uses Levenshtein algo-

rithm. It is often seen in search engines on the internet. For example, 

when an internet user wants to type a word such as "journals," while 

typing is still at "jour," search engines have suggested "journal," 

"journals" or "journalist" as the word to search [18][31]. 

This algorithm calculates the minimum amount of transforming a 

string into another string that includes replacement, deletion, and 

insertion [32]–[34]. This algorithm is used to optimize the search 

because it is very inefficient if it searches every combination of the 

operation of the string. Therefore, the algorithm is classified as a 

dynamic program in search of such minimal value [35]. In this al-

gorithm, the second length of the string is selected. If one or both 

strings is an empty string, the path of this algorithm stops and pro-

vides a zero-length edit distance or a non-empty string length. If the 

length of the string is both non-zero, the algorithm returns the dis-

tance of both strings. 

3. Methodology 

3.1. Analysis 

This section is the process of analyzing the Rabin-Karp algorithm. 

The Rabin-Karp process is not done in its entirety. The Levenshtein 

process replaces the identical hash value calculation. Rabin-Karp 

work takes only hash values but does not specify the same hash 

value between the two documents. The stages performed by both 

algorithms in designing this system are as follows: 

• Preprocessing: Tokenizing, Filtering, and Stemming. 

• Divide the word into the form of n-gram, where the value of 

n is the length value of the word piece. 

• Calculate the hash value of each n-gram with a predetermined 

formula. 

• Find the distance using Levenshtein algorithm. 

After the Rabin-Karp algorithm does the hash calculation process, 

the following step is the part to determine the similarity of the two 

hash value lists. Each document will generate a row of hash values 

and so will for the next document. These values will be determined 

the distance of each of the first document with the second document 

to obtain distance values using the Levenshtein algorithm. The level 

of similarity is obtained based on this value. 

3.2. Hash value in levenshtein 

The Levenshtein algorithm requires two parameters, the first string, 

and the second string. This algorithm replaces the position of the 

string with the hash value generated by the Rabin-Karp algorithm. 

Hash is an integer value that will be compared to both documents. 

The document similarity will be calculated based on the distance 

obtained by the Levenshtein algorithm. The following table is an 

example of using the Levenshtein algorithm. 

 
Table 3.1: Hash Calculation of Levenshtein 

    X1 X2 X3 X4  Xm 

  0 1 2 3 4 m 

Y1 1           

Y2 2           
Y3 3           

Y4 4           

Y5 5           

Yn n           

 

X is the first document hash value represented horizontally in the 

above table while Y is the second hash value represented vertically 

of the document. The total number of the first hash is "m" and the 

second hash is "n." 

4. Result and discussion 

This section is a test of two strings. The tested string is a short 

sentence so that the formation process of N-Gram and hash values 

are well-defined and clear. The following illustration is an example 

of similarity testing between two sentences. 

First: tiger eats meat 

Second: cat eats mouse 

Both sentences above will undergo the preprocessing process. Table 

4.1 is the result of the process. In the table, the word "eats" returns 

to the basic form "eat." 
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Table 4.1: Praprocessing Result 

First Second 

tiger cat 
eat eat 

meat mouse 

 

The resulting words will be included in the Rabin-Karp algorithm. 

There are three parameters as a determinant of the performance of 

this algorithm. The data below are the values of those parameters. 

N-Gram : 3 

Basis: 10 

Modulo: 10007 

The following table lists the results of the N-Gram formation 

process in both word lines. 

 
Table 4.2: N-Gram Formation 

First Second 

tig cat 
ige ate 

ger tea 

ere eat 
rea atm 

eat tmo 

atm mou 
tme ous 

mea use 

eat   

 

In the first string, ten words have been formed with N-Gram=3 

while in the second string, the number of words is 19 words. The 

hash value is determined based on the word that has been formed in 

N-Gram format by using both Base and Modulo parameters. The 

following is a calculation for obtaining hash values for each word. 

 

// ======== Hash “tiger eats meat” 

 

KGram = (0) 

 

Hash = (116*102) + (105*101) + (103*100) 

 

Hash = 12753 Mod 10007 

 

Hash = 2746 

 

KGram = (1) 

 

Hash = (105*102) + (103*10^1) + (101*10^0) 

 

Hash = 11631 Mod 10007 

 

Hash = 1624 

 

KGram = (2) 

 

Hash = (103*102) + (101*10^1) + (114*10^0) 

 

Hash = 11424 Mod 10007 

 

Hash = 1417 

 

KGram = (3) 

 

Hash = (101*102) + (114*10^1) + (101*10^0) 

 

Hash = 11341 Mod 10007 

 

Hash = 1334 

 

KGram = (4) 

 

Hash = (114*102) + (101*10^1) + (97*10^0) 

 

Hash = 12507 Mod 10007 

 

Hash = 2500 

 

KGram = (5) 

 

Hash = (101*102) + (97*10^1) + (116*10^0) 

 

Hash = 11186 Mod 10007 

 

Hash = 1179 

 

KGram = (6) 

 

Hash = (97*102) + (116*10^1) + (109*10^0) 

 

Hash = 10969 Mod 10007 

 

Hash = 962 

 

KGram = (7) 

 

Hash = (116*102) + (109*10^1) + (101*10^0) 

 

Hash = 12791 Mod 10007 

 

Hash = 2784 

 

KGram = (8) 

 

Hash = (109*102) + (101*10^1) + (97*10^0) 

 

Hash = 12007 Mod 10007 

 

Hash = 2000 

 

KGram = (9) 

 

Hash = (101*102) + (97*10^1) + (116*10^0) 

 

Hash = 11186 Mod 10007 

 

Hash = 1179 

 

// ======== Hash “cat eats mouse” 

 

KGram = (0) 

 

Hash = (99*102) + (97*101) + (116*10^0) 

 

Hash = 10986 Mod 10007 

 

Hash = 979 

 

KGram = (1) 

 

Hash = (97*102) + (116*101) + (101*10^0) 

 

Hash = 10961 Mod 10007 

 

Hash = 954 

 

KGram = (2) 

 

Hash = (116*102) + (101*101) + (97*10^0) 

 

Hash = 12707 Mod 10007 

 

Hash = 2700 

 

KGram = (3) 
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Hash = (101*102) + (97*101) + (116*100) 

 

Hash = 11186 Mod 10007 

 

Hash = 1179 

 

KGram = (4) 

 

Hash = (97*102) + (116*101) + (109*100) 

 

Hash = 10969 Mod 10007 

 

Hash = 962 

 

KGram = (5) 

 

Hash = (116*102) + (109*101) + (111*100) 

 

Hash = 12801 Mod 10007 

 

Hash = 2794 

 

KGram = (6) 

 

Hash = (109*102) + (111*101) + (117*100) 

 

Hash = 12127 Mod 10007 

 

Hash = 2120 

 

KGram = (7) 

 

Hash = (111*102) + (117*101) + (115*100) 

 

Hash = 12385 Mod 10007 

 

Hash = 2378 

 

KGram = [8] 

 

Hash = [117*10^2] + [115*10^1] + [101*10^0] 

 

Hash = 12951 Mod 10007 

 

Hash = 2944 

 

After calculating the N-Gram and hash values, the following table 

shows the comparison of the result of the hash value between the 

first and the second string. 

 
Table 4.3: Hash Value 

First Second 

2746 979 
1624 954 

1417 2700 

1334 1179 
2500 962 

1179 2794 

962 2120 
2784 2378 

2000 2944 

1179   

 

Rabin-Karp Calculation: 

 

Similar Hash=962 and 1179 

 

Similarity=
2∗2

10+9
∗ 100%=

4

19
∗ 100%=0.210526 ∗ 100%=21.05 

 

 

 

 

Levenshtein Calculation: 

 

The following table shows the results of Levenshtein algorithm 

calculations on the hash values obtained from the Rabin-Karp 

algorithm. 

 
Table 4.3: Levenshtein Distance of Hash Value 

    
27
46 

16
24 

14
17 

13
34 

25
00 

11
79 

9

6
2 

27
84 

20
00 

11
79 

  0 1 2 3 4 5 6 7 8 9 10 

97

9 
1 1 2 3 4 5 6 7 8 9 10 

95

4 
2 2 2 3 4 5 6 7 8 9 10 

27
00 

3 3 3 3 4 5 6 7 8 9 10 

11

79 
4 4 4 4 4 5 5 6 7 8 9 

96

2 
5 5 5 5 5 5 6 5 6 7 8 

27
94 

6 6 6 6 6 6 6 6 6 7 8 

21

20 
7 7 7 7 7 7 7 7 7 7 8 

23

78 
8 8 8 8 8 8 8 8 8 8 8 

29
44 

9 9 9 9 9 9 9 9 9 9 9 

 

Significant differences occur in the results of both algorithms. 

Rabin-Karp produces 21.05% while Rabin-Karp and Levenshtein 

combinations produce 10% of document similarity. Accuracy will 

be better if the combination is done. After calculating the N-Gram 

and hash values, the following table shows the comparison of the 

result of the hash value between the first and the second string. 

 
Table.4.4: Hash value 

First Second 

2746 979 
1624 954 

1417 2700 

1334 1179 
2500 962 

1179 2794 

962 2120 
2784 2378 

2000 2944 

1179   

 

Rabin-Karp Calculation: 

 

Similar Hash=962 and 1179 

 

Similarity=
2∗2

10+9
∗ 100%=

4

19
∗ 100%=0.210526 ∗ 100%=21.05% 

 

The following table shows the results of Levenshtein algorithm 

calculations on the hash values obtained from the Rabin-Karp 

algorithm. 

 

Levenshtein Calculation: 

 

Similar Hash=962 and 1179 

 

Similarity=1 − (
9

10
) ∗ 100%=(

1

10
) ∗ 100%=0.1 ∗ 100%=10% 

 

Significant differences occur in the results of both algorithms. 

Rabin-Karp produces 21.05% while Rabin-Karp and Levenshtein 

combinations produce 10% of document similarity. Accuracy will 

be better if the combination is done. 
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5. Conclusion 

The combination of Rabin-Karp and Levenshtein algorithms makes 

a useful contribution. The level of similarity can be optimized so 

that documents can be assessed correctly according to the content 

of the document. This combination can also improve the accuracy 

of reviewers based on some parameter, N-Gram, Base, and Modulo. 

This parameter can be adjusted according to the desired sensitivity 

level of the algorithm. The higher the N-Gram value, the lower the 

sensitivity level. The lower Base and Modulo values, the lower the 

test sensitivity level. 
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