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Abstract—Presently,  information  retrieval can be
accomplished simply and rapidly with the use of search engines.
This allows users to specify the search criteria as well as
specific keywords to obtain the required results. Additionally,
an index of search engines has to be updated on most recent
information as it is constantly changed over time. Particularly,
information retrieval results as documents are typically too
extensive, which affect on accessibility of the required results
for searchers. Consequently, a similarity measurement between
keywords and index terms is essentially performed to facilitate
searchers in accessing the required results promptly. Thus, this
paper proposed the similarity measurement method between
words by deploying Jaccard Coefficient. Technically, we
developed a measure of similarity Jaccard with Prolog
programming language to compare similarity between sets of
data. Furthermore, the performance of this proposed similarity
measurement method was accomplished by employing
precision, recall, and F-measure. Precisely, the test results
demonstrated the awareness of advantage and disadvantages of
the measurement which were adapted and applied to a search
for meaning by using Jaccard similarity coefficient.

Index Terms—Keyword, Similarity, Jaccard Coefficient,
Prolog programming language

I. INTRODUCTION

ODERN information retrieval can be accessed from

services of Search Engines such as Google, Yahoo,
Bing, and AltaVista. The users can search for information in
multimedia formats such as text, audio, still images, and
moving images [1] by looking up for keywords appeared in
any documents and/or files stored in different formats, such
as HTML, MS Word, MS Excel, PDF, and images. These
documents and/or files, which are distributed over a large
data source, will be stored on the Internet. As a result in
wide range information searching, searchers are not able to
access the whole site causing incapability to obtain specific
information. Additionally, searching results of meaning
similarity and relation to keywords in some cases might not
display required documents that do not contain specific
keywords inputted. Thus, they are not able to find the
document or web page they need [2]. This can be a result in
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lacking of searching technique or knowledge of how to use a
specific keyword or keywords and search process.

Keyword search is the simplest form of the most popular
query method for search engine in information systems [1].
It contains a single keyword or multiple keywords and a sort
phrase. In a single keyword search, a particular word in the
document will be displayed such as in a case of searching for
sugar-producing crops. Keywords are specific words that
can be sugar cane or we can query with the keyword in other
forms to allow users to easily find the needed information
quickly. The first significant issue that needs to consider is
the technique used to measure the similarity between a user-
specified key and the index finger to indicate directly to the
required information.

From the study of [3], they researched on search engine
optimization services by analyzing manifest page display
names with proximity comparison between user’s request
and each document represented in a database format. The
document, that is most similar to the request, is query
answers. General information retrieval systems use principle
of words frequency that appears in documents with the
weight of a variable in the specified document and the
proximity of user’s request. Nevertheless, page name search
in the study cannot apply the abovementioned variables
because the frequency of words in the document is analyzed
and displayed as prominent name only. Thus, the frequency
of the variable cannot be used to specify the proximity of the
data. In this paper, they used Jaccard similarity coefficient
method as it is popularly used to compare the proximity of
the data in the process data (Data Clustering) [4]. This
method can be given the proximity of the two data sets
efficiently without the use of data redundancy. The results
showed that when prominent document names were
analyzed, the represented documents were displayed
correctly. This results in a higher precision of the system and
the smaller database than a typical search page with other
services. In [5] said that the search process commences from
importing users’ queries to compare with the database. In
case of input keyword matches with the index of words in
the database, those words can be accounted for the main
keywords displayed in that search process. Nonetheless, if a
query does not match any index in the database, the process
of similarity measurement can be proceeded to scrutinize the
most similarity of the words stored structurally in the
database such as Keywords, Similar Words, Broader Term
(BT), Narrower Term (NT) and Related Term (RT), by
using Jaccard similarity coefficient as displayed below.

IMECS 2013



Jaceard sim(A,B) = P(AnB)|P(A U B) 1)

A search keyword can be used effectively when similarity
is computed within acceptance criteria which are equal to
0.75. In [6] describes a document retrieval system as the
Information Retrieval (IR) System which is designed to
retrieve documents by a user query from large archive
documents. The system is primarily responsible to document
operations, creates a document representation or an index,
query operations and representation, and searches
documents by comparing the similarities (Similarity
Computation) of a keyword and the document agents.
Results of the system are a list of documents sorted
(Ranking) by the similarity of documents displayed to users.
Therefore, this research paper focused on measuring the
similarity of the keyword using Jaccard Coefficient that was
developed to measure the similarity of the Jaccard with
Prolog programming language as a linear function. The test
result was to determine the advantage and disadvantages of
Jaccard similarity coefficient method that can be adapted
and applied to the search for semantic data access and
retrieval.

Il. METHODOLOGY

A. The data relationship between the information.

This research paper was classified into two parts: 1) the
information prepared as words (Here | use the word "words"
to mean the set of words or phrases) which were
grammatically correct. The keywords were taken from the
thesaurus of agricultural Thailand in the farm topic section
of 100 words; and 2) the information that was not
grammatically correct was tested in three groups (the
misspelled words, crashed words, and over-typed words) by
users. These words were also determined by the researchers.
The example of words is displayed in Fig. 1 below.

Keywords Search Index word

Correct grammar words dou
dou udilends T1lwa Furlzsa Hudlevas
< A d oa 4 a P)
Duraes 02le nade 11 na
quzsa
Misspelled words heRIGEN
due sudilnds 4nlna 021982
o < A 4 A 4 a
duilzua 0N 0202 0288
.
e
Crashed words Lap)
8o udilude ilna dmiien

o & & a s
duilzs 0avas 02782 s lulaasa

ufle
@ 7Y
Over-typed words WU
gove sudnhlends 41271na daveuued
o < A < = P
aduilysa dundess 922 5231

Fig. 1. Sample words that appeared in the index and the
query (correct grammar words, misspelled words, crashed
words, and over-typed words).
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B. A measure of similarity of the search words.

1. The determination of the association between two
words with Jaccard coefficient.

Jaccard index is a name often used for comparing
similarity, dissimilarity, and distance of the data set.

Measuring the Jaccard similarity coefficient between two
data sets is the result of division between the number of
features that are common to all divided by the number of
properties as shown below.

la N sl @)

Jaccard distance is non-similar measurement between data
sets. It can be determined by the inverse of the Jaccard
coefficient which is obtained by removing the Jaccard
similarity from (1). It is equal to a number of features that
are all minus by number of features that are common to all
divided by the number of features as presented below.

aUEl—lanel (3)

plas) =1—1las) = U]

This is the similarity of asymmetric binary attributes.
Viewing the properties of an object in a binary format
enables user to measure the similarity more easily by
determining the Objects A and B comprising “n” features.
The Jaccard similarity uses a measure of the share properties
of both Objects A and B whereas all of the Objects A and B
given by 0 and 1 respectively.

2. The calculation of search words to identify similarity.

To illustrate more clearly, the following example
displayed in a form of set diagrams known as Venn
Diagrams which were determined as Set A for "sudilenas”

and Set B for "iur34" as shown in Fig. 2.

udug dal 5. o3
| usudica
\IQJ/I
A= dudendi B=uli
gy uE o
ena| ¥ 1 2
ANB AUB

Fig. 2. Set Diagrams of the calculation of Jaccard similarity
coefficient.

From the above illustration, it can be used to calculate the
Jaccard similarity coefficient as presented below.

IMECS 2013



Proceedings of the International MultiConference of Engineers and Computer Scientists 2013 Vol I,
IMECS 2013, March 13 - 15,2013, Hong Kong

la nel {as, Zu, e}l « (4) S [=1|
= " = - = — = 0.307&n Fle Edit Settings Run Debug Help
la el |{a,-; Loy, moa S, 1;?Lr,-;}| 13 =
171,
Strl = auilzsa
. Str2 = duilssa
C. Performance Evaluation. Jaccards Coefficient = 1 -

We evaluated the similarity performance of search words otrl - duilesa

H HS _ Jaccards Coefficient = 0.75
by using the precision, recall, and F-measure. It was e e

calculated by the following. Str2 = dules
L. Jaccards Coefficient = 0.8571428571428571
Precision Strl = duilssa
_ * Str2 = aduilsan
P = (Number of accurate results*100)/Total of answers Jaccards Coefficient = 1

- - h-u .
retrieving by the system € -

Recall & SWI-Prolog -- d:/P'jade/code/simila i = 3]
File Edit Settings Run Debug Help

R = (Number of accurate results*100)/Total of accurate =
results from raw data 27-12.

Strl = fiudlzuas
F-measure Str2 = diudlsvias
.. .. ] ds Coefficient = 1
F =(2 x Precision x Recall)/(Precision+Recall) Str1 — sustmlondo
Str2 = fiudrilvds
Jaccardsy Coefﬁci:—:;nt =0.9
I1l. RESULT AND DISCUSSION Stri = dludlsnas

str2 = ﬁuahﬂm_ia
A. Coding of Coefficient test program for Jaccard Jaccards Coefficient = 0.9
rl = fiudlzvias

Similarity with Prolog programming language. Str2 = fiudillends
Jaccards Coefficient = 1

On the one side, Prolog programming language as tue .

Inference Engine is a program with a capability to learn =
: R
whatever commands inputted by the developers. On the el =

other side, it is the language of artificial intelligence. The . 2l

grammar can be learned relatively in a short period of time. Strl = das

It is ideal for developing logical solutions, artificial S e et = 1

intelligence, and computational linguistics. Sample codes are oty _ o

shown in Fig. 3 and Fig. 4. Jaccards Coefficient = 0.75

Str1 = dan

Str2 = dn

Jaccards Coefficient = 1

) i Strl = dasn L
tl,Charlist2,RL}, Str2 = dana

Jaccards Coefficient = 1

harList2 RL2}, true .

J':.—'l, B:l =

=

Fig. 4. Sample reports of execution logs.

union((),L,R) - uni

B. Comparison of the normal test.

Table | presented the result of the accuracy testing of
Jaccard similarity coefficient on the data sets with correct
grammar syntax.

2 ,NewCharList2),

SR, TABLE |

JACCARD SIMILARITY COEFFICIENT WITH THE CORRECT GRAMMAR
SYNTAX.
dan dudnlzwds  Amine  dudksa  duwles  dafer GaEm
HAL I oy 1.000
":] - :Jee:m:-;:z:e{:..-..aj ' dudnlsnds | oooo 1.000
:> q= ™ inlna o111 0.000 1.000
R = [H|TR] ). fulzsa 0.000 0.308 0.077 1.000
: : Famdaa 0.083 0.250 0.063 0.063 1.000
sizeList([],0). s o
sizelist{[H|TL],R) g 0.100 0.059 0.154 0.071 0.385 1.000
SPEEN 0.000 0.286 0.071 0.154 0.500 0.333 1.000

C. A comparative test of the error.
Tables Il to VI illustrated testing results of the accuracy of
Jaccard similarity coefficient with corrected words,
misspelled words, crashed words, and over-typed words.

Fig. 3. Sample codes of Jaccard Similarity Coefficient in
Prolog programming language
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TABLE Il
JACCARD SIMILARITY COEFFICIENT WITH AN ERROR.
Correct word Misspelled word Crashed word | Ower-typed word
fay Fuy fa fau
fan 1.000 0.750 1.000 1.000
dudnlzwas 0.000 0.077 0.000 0.000
inlna 0111 0.100 0111 0111
Auilzsa 0.000 0.000 0.000 0.000
fundns 0.083 0.077 0.083 0.083
fufen 0100 0091 0100 0100
R 0.000 0.000 0.000 0.000
TABLE I
JACCARD SIMILARITY COEFFICIENT WITH AN ERROR.
Correct word | Misspelled word Crashed word Over-typed word
undAnznds dudnluds Vudnluas Hudnlyzwas
#an 0.000 0.000 0.000 0.000
udnlzwds 1.000 0.900 0.500 1.000
inina 0.000 0.000 0.000 0.000
durlzsa 0.308 0231 0231 0308
famAas 0.230 0.267 0.267 0250
e 0.059 0.063 0.063 0.059
EREED 0.286 0.308 0.308 0236
TABLE IV
JACCARD SIMILARITY COEFFICIENT WITH AN ERROR.
Correct word Misspelled word Crashed word Over-typed word
inina CERILTE g faine
a0 0.111 0.125 0.125 0111
dudnzwnas 0.000 0.000 0.000 0.000
imlna 1.000 0857 0857 1.000
dulzsa 0.077 0.083 0.083 0.077
fundng 0.063 0.067 0.000 0.063
fau7 0.154 0.167 0.077 0.154
LRCET 0.071 0.077 0.000 0.071
TABLE V

JACCARD SIMILARITY COEFFICIENT WITH AN ERROR.

Correct word Misspelled word Crashed word Over-typed word
Fulzsn Fulun Futles afulzsn
doa 0.000 0.000 0.000 0.000
Tudlzvds 0.308 0.417 0.333 0.308
dnina 0.077 0.077 0.000 0.077
fulzsn 1.000 0.750 0.857 1.000
Fandas 0.063 0.063 0.067 0.063
i 0.071 0.071 0.077 0,071
dham 0.154 0.154 0.167 0.154
TABLE VI
JACCARD SIMILARITY COEFFICIENT WITH AN ERROR.
Correct word Misspelled word Crashed word Over-typed word
dundas funfns S fundad
dog 0.083 0.083 0.091 0.083
fudnlznds 0.250 0.176 0.267 0.250
inTna 0.063 0,063 0,067 0,063
Fnlzsm 0.063 0.063 0.067 0.063
PR 1.000 0.818 0.900 1.000
fdian 0.385 0.385 0.417 0.385
dhdas 0.500 0.500 0.545 0.500
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The results showed that Jaccard similarity coefficient
were in between 0 and 1. A value of 0 indicates that there is
no similarity whereas a value of 1 indicates a similarity.

Table VII displayed the analysis of the similarity
coefficient by deploying precision, recall, and F-measure for
the performance measurement. If a value greater than 0.55
means that the word is selected and the rest can be
interpreted as not selected.

TABLE VII
THE SIMILARITY COEFFICIENT GREATER THAN 0.55
Keyword Precision Recall F-Measure
Crashed words 93.75 100 96.77
Over-typed words 85.71 100 92.31
Misspelled words 93.75 100 96.77

100 22 ?é
s 2 -
PZ Z  Precision
é Z Recall
» 7
® Z Z F-Measure
Z Z
e %z
0 7 Z
/ /
75 ¥ ré 72
‘ Crashed words ~ Over-typed words Misspelled words‘

Fig. 5. The results with similar values greater than 0.55

Fig. 5 indicates that the performance can be estimated
very accurate and stable at a high performance in all cases.

Dissimilarity, Table VIII presented the similarity
coefficient results of the performance measurement using
Precision, Recall, and F-measure. If a value of similarity is
greater than 0.55 and not equal to 1.0, it means that the word
is selected and the rest can be interpreted as not selected.
Moreover, keywords or words that is not selected and gives
the similarity value of 1.0, it referred as incorrect keywords
or words.

Additionally, Fig. 6 illustrates that Jaccard similarity
coefficient had error values when there was an event of
typing the same word repeatedly which caused the result
remained in the highest value or 1.0. This means that the
algorithm of Jaccard similarity coefficient cannot verify the

existence of duplicate samples such as "dve" "80e”, "86", and
"a808" which were all equals to 1.0.
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TABLE VIII
THE SIMILARITY COEFFICIENTS GREATER THAN 0.55 REFERENCES

AND LESS THAN 1.0
[1] Supachai Tungwongsarn. (2010). System for storage and retrieval of

Keyword BReCiion Recall F-Measure information by computer. Bangkok: Pithak Printing.
. [2] Manusnanth Panyamee, and Somjit Arj-in. (2009). Document
Crashed words 93.33 93.33 93.33 clustering results on the semantic web search. In Proceedings of The
5th  National Conference on Computing and Information
Over-typed words 66.67 33.33 44.44 Technology. (Page 1). Bangkok: King Mongkut's University of
) Technology.
Misspelled words 93.55 96.67 95.08 [3] Jirus Malawong, Arnonth Roonsawang.(2003). Performance

Optimization of name page search service with an analysis of the
dominant subject name. In Proceedings of The 7th National
Computer Science and Engineering Conference Named page,
Frequent itemset. Bangkok: Kasetsart University.

[4] GuhasS, Rastogi.R, and Shim.K. (1999). ROCK: A Robust
Clustering Algorithm for Categorical Attributes, in Proceedings of
International Conference on Data Engineering (ICDE), Sydney,
Australia, pp. 512-521.

[5] Suphakit Nivattanakul.(2008). Access to Knowledge Based-on an

Recall Ontology Model. Ph.D. thesis. University of La Rochelle.

F-Measure [6] Salton G. (1989). Automatic Text Processing: the Transformation,

Analysis, and Retrieval of Information by Computer. Addison-

Wesley Publishing.

100
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Crashed words Over-typed words ~ Misspelled words

Fig. 6. The results with similarity values greater than 0.55
and less than 1.0

In case of over-typed words as shown in Fig. 6, the
prediction accuracy was declined and the stability was
obviously dropped. This indicated that over-typed words
were neglected in the measurement of the similarity with
Jaccard coefficient.

IV. CONCLUSIONS AND FUTURE RESEARCH

This research paper tested the algorithm to find about
Jaccard similarity coefficient by measuring the similarity in
the correct grammar syntax and the test of similarity in terms
of an error by developing the tests with Prolog programming
language. The results showed that the test method by Jaccard
coefficient can perform well in measuring the similarity of
words when comparing with each letter of the word.
Particularly, each letter can switch positions and counted as
the same words. Nevertheless, this method is not able to
detect the over-type words in the data sets. In conclusion,
Jaccard similarity coefficient is suitable sufficiently to be
employed in the word similarity measurement. In efficiency
measurement, the program performance can deal
appropriately with high stability when failure and mistake
spelling occurred.

The test results also showed some weaknesses of the
Jaccard similarity coefficient when measuring similarity of
certain words. Therefore, the other algorithms such as
Vector Space, Cosine Coefficients, and Engram should be
also considered and tested to apply and modify the
advantages of each algorithm for semantic search
performance and satisfy the need of users.
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