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Abstract—Internet search engines are used for the search
process by entering the keywords/query. Search performed by
the user information by using keywords/query is usually a string
of words/concepts (sentences), and search engines provide
results do not necessarily match those in intent by users.
Keywords/query that used by the user to the search process can
be developed into a new query using query rewriting. Query
rewriting is a way to generate new queries and has a similar
meaning to the keyword used in the initial query, and the results
are given in the search engines to find information closer to the
user's taste. Query rewriting can be done using the following
steps: i). extraction query into word/concept, ii). search for word
concepts similarity, iii). Preparation of a new query from the
concept similarity (query rewriting). In this article, the
approach is developed to search the concept similarity in the
second phase of the process of query rewriting is performed
after extraction queries. Phase of extraction query is to break
the query into a word/concept. Queries used in this approach is
the query in Indonesian. The illustrations in this article are
given to provide a clear picture of the approach in the search for
equivalence concepts to support query rewriting.

Index Terms—Concept similarity, information searching in
internet, search engine, query rewriting.

I. INTRODUCTION

Information can be easily obtained via the Internet.
Information search on the Internet can be done by utilizing the
application of existing search engines, like Google, Yahoo,
and Bing. The search engine can be regarded as a device that
is used to search for information in a collection of documents,
and the user simply enter a keyword of the information sought
and within a relatively short period of time the system will
display a list of documents according to the user's information
needs [1].

Google is one of search engine information on the Internet
that popular today, the reason is because Google has a simple
display and easy to use, but it can also provide Google search
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results with many URLs [2].

Information search on the Internet using keywords/query
does not always give accurate results or does not match with
keywords that user used to searching. This is because search
engines are not able to look for patterns of relevant documents
or the user does not state when the search request with the
correct information [1]. The lack of a search engine can be
overcome by doing a query rewriting.

Query rewriting [3] are the stages of the process of
information retrieval by user's initial query statement by
adding enhanced search terms to improve information
retrieval performance. Query rewriting can also be referred to
as query expansion, which according to Hazra Imran et al. [4]
is the process of completing additional query term or phrase in
the beginning as a way to improve the performance of
information retrieval. The key point of query rewriting is how
to get the best repair words that are used to expand the initial
query [4].

Zhu Kunpeng, et al. [5] do query expansion begins with
measuring the quality of the query by using the ambiguity
analysis, and increased the term by using query log mining.

Fig. 1 is a query rewriting stage that can be done to enrich
keywords/query that is used in the search for information on
the Internet. In the research conducted, the query is a query
that is used in Indonesian, and the preprocessing performed
before entry into the query rewriting stage. Preprocessing is
done by making two (2) databases, namely: i). “dictionary”
database containing words in Indonesian and English, ii).
“similarity"” database that contains words with his equivalence
and similarity weights were obtained from WordNet.

Query rewriting process is the process of making other
queries based on concepts used in the initial query. Thus it is
necessary other concepts with the same meaning to the
concept of the initial query to build other queries.
Contribution of this research is concept similarity searching
that have the same meaning. This process can enrich
information retrieval. This process is an important process
because the results of this process will be used to form other
queries that have the same meaning as the initial query.

For example, if the initial query searched for "number of
cars in Jakarta", if the search engines on the internet without
enriched with equivalence word, then it just searched for
"number of cars in Jakarta". If the query process is preceded
by a query rewriting process enriched by concept similarity
searching then the information retrieval instead of just using
"number of cars in Jakarta" but also another query statement
such as "A lot of cars in Jakarta", and "total car in Jakarta". An
example of this is the result of the query rewriting if only the
concept of "number" which sought equivalence. The process
of query rewriting can produce query more than that if the
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other concepts forming the initial query also searched
equivalence concept.
Stages of a query rewriting are:

1) Perform extraction query into word/concept

2) Change the concept into English using the "dictionary"
database

3) Finding concept similarity by using a “similarity"
database. The user can be specify the desired weight
similarity value.

4) Change back the concept and the results of phase 3 into
Indonesian by using a database of "dictionary"

5) Perform query formulation based on the concept of

results stage 4.

Semantic Similarity is an issue on the semantic
relationships. Semantic relationship is an approach to
determine how the relationship of two concepts in use and
their relationships, despite some similarities only consider the
IS-A relationship (hyponymy). Relationships between
concepts are not always symmetrical, if the two concepts are
the same, meaning also has a relationship, but if the same does
not necessarily mean related [6].

Concept Concept
Ki..Kn K1..Kn
m (in Bahasa) 2. Change (in Bahasa)
— Query (Q)[ 1. Query
_._y{ ) Extraction 'aon;ep_t Dictionary
@ Enc '_nrl'n Concept
no’e C11..Cnm
t (In English)
Concept
Weight C11..Cnm Concept
Similarity Vaiue (in English) ﬁ:’En::’l;“h)
(0s/d1) 3. Look for —
»  Concept Similarity
Similarity | Concept
Concept (l211...Cr'|m
C11..Cnm {in English)
(in English)
Concept
C11..Cnm
S. ; in English
Q1..Gn |Query Formulati Change | (in English)
based on Concept [ Concept DiGﬁO"'a"Y
C11...Chm C11..Cnmin | Concept
Concept Bahasa C11..Cnm
C11..Cnm (in Bahasa)

(in Bahasa)

Fig. 1. Query rewriting stages.

Semantic Similarity calculation is a process that requires
the involvement of several disciplines, such as language,
computer, mathematical logic and the domain in question.
The initial step is the calculation of semantic similarity refers
to the similarity of terminology is often called a label, and is
referred to as matching labels. Terminology that may
encompass a class (classes), properties (property) to cases
(instances) [7].

In this article is developed approach to search the concept
similarity that is part of the overall process steps to perform
query rewriting (as shown in Fig. 1. Similarity of concept
search is on step 3). Similarity of concept search performed
after query extraction that is the first step of the overall
process of query rewriting.

Il. PREPROCESSING TO SUPPORT CONCEPT SIMILARITY

SEARCH

The approach is developed to search concept similarity is
supported by preprocessing. Preprocessing performed by the
establishment of a "dictionary" database, and "similarity"
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database.

A. “Dictionary” Database

On the establishment of a "dictionary" database, the steps
being taken are:
1) Conducted a survey to find the word that is often used in
the search for information on the Internet.
Translating words into English produced by an online
dictionary which is then stored in the database
Indonesian-English dictionary.
Finding equivalence word in English translation obtained
by using a thesaurus dictionary online.
Translate the words results from 3 phase to Indonesian
process using an online dictionary which is then stored in
the database Indonesian-English dictionary.

2)

3)

4)

B. “Similarity” Database

Establishment of a "similarity" database using tools to
measure the similarity of the two words in the English
language, namely WordNet similarity
(http://marimba.d.umn.edu/cgi-bin/similarity/similarity.cgi),
which was developed by Ted Pedersen and Jason Michelizzi.
In similarity calculation can be done by eleven ways, some of
which are Path Length, Leacock & Chodorow, Wu & Palmer,
Resnik, and Jiang & Conrath.

Calculation of similarity with the Jiang & Conrath (JNC)
showed the best results [8], [9], so in this study used the
method of Jiang and Conrath (JNC) to find the weights
measure the similarity as a value for the equivalence.

Th
in
Bahasa

2. Search for Concept
ity 1%, result to
be Concept 2nd

A 4

1. Concept 1
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)

v

3. Chance
concept in
English

4. Change
concept in
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Dictionary |f«¢—

{4— Dictionary

|
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(English)

!

5b.
Concept 2
(English)

6. Compare used
WorNet with Jiang &
Conrath technic

A 4
'y

A

7. Save weight
similarity value

Similarity

Fig. 2. Steps to build ”similarity” database.

Fig. 2 is the steps being taken to create "similarity"
database. The steps are:
1) Take one concept in Indonesian language.
2) Equivalence of a concept searched using the Indonesian
thesaurus
Then the original concept in Indonesian converted into
English by using the dictionary.
The concept that is found from the results of the search
process concept similarity also changed into English.
(@) and (b) is the result of the conversion of the initial
concept and the concept similarity has been the English
language.
Both concepts that has changed is inserted into WordNet
and compared using the technique of Jiang and Conrath.
The output of the WordNet is similarity weight values.
Concept, the equivalence of concept and the resulting

3)
4)

5)

6)

7)
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weight of WordNet is stored into the “similarity"
database.

I1l. SEARCH APPROACH FOR CONCEPT SIMILARITY

Steps being taken to search similarity of concept is done by
comparison of similarity weight gained during the search for
equivalence of concepts from database (BSimD) with
similarity weight is entered by the user (BSimP).

Fig. 3 is the stage for the search concept similarity. The
concept used is the result of the query extraction (C11 ...
CNM) that have been changed to English. The equivalence of
concept will be searched in the "similarity" database. If the
concept is found, it will be known concept similarity and also
known similarity weight (obtained at the stage of
pre-processing by utilizing WordNet). Concept of the initial
query, concept similarity, and the weight of similarity
(BSimD) will be saved. But if it is not found, then it will
conduct a search to the next concept.

————
Y
Concept Search Concept C11...Cnm
C11..Cnm > (English) in <
(English) database “similarity”
A

Save Concept
Similarity (Cnm) and
weight similarity
value (BSimD)

Next n
(Concept

Cnm) l

A

Compare weight similarity
value (BSimD) with weight
similarity from user (BSimP)

Save Concept and
similarity

Fig. 3. Steps to searching concept similarity.

Once the concept similarity is found and stored along with
its similarity weights (BSimD), then carried the weight of
similarity (BSimD) ratio with similarity weight is entered by
the user (BSimP). If BSimD value greater than or equal to
BSimP value (BSimD>=BSimP), then the equivalence of
concept and similarity weights (BSimD) is stored as the final
result in the discovery stage concept similarity (similarity
weight range is 0 to 1).

Then continue the search for the same concepts in the
"similarity" database, because it could be the concept
similarity has more than one stored in the database.

Concept Similarity with reference to the weight of
similarity is in the "similarity" database with the similarity
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weights entered by the user can be created mathematical
notation as in equation (2) refers to the equation (1).

Q~>{CI1 ... Cn}, whenn>1 Q)

Description:
Q=First Query
C=Concept
n=Concept index

WordSim C11->{C11...Cim}, when m>1 2
WordSim C21>{C21 . .. C2m}, when m>1

WordSim Cnl = {Cnl...Cnm}, when n>1 and m>1
Description:

WordSim=concept similarity

C=concept

m =array variable for concept

The following is the first algorithm that is used to perform a
concept similarity search.

Algorithm 1. Searching for Concept Similarity
Input: K1...Kn

Process:
1 JumK<amount of concept from query extraction;

2 BSimP< user similarity value;

3 n€l;

4 mé€1;

5 Forn€1toJumK do

6 Begin

7 Read for concept K(n);

8 Find K(n) in field “Katal” from “similarity” database

9 gq¢1
10While Katal=K(n) do
11C(n, m+q) < Kata2 in “similarity” database;
121f BSimD (n, m+q)>=BSimP then
save (K(n); C(n, m+q));
13Else goto 16;
14JumWSi «q;
159<q+1;
16 Find next C(n, m) in field “Katal” from database
17 Until C (n, m) not found in database
18End
19 Next n;
20End.

Output: Cy; ... Cy

Description of Algorithm:

JumK=The number of concepts extracted query

BSimP=similarity weights are entered by the user

BSimD=similarity weights obtained during the search in
the "similarity" database

K=concept from extraction query results

C=concept similarity that found from “similarity” database

JumWSim=number of concept similarity generated after
searching the "similarity" database

n, m, g=array index
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In the algorithm as input is the concept resulting from the
extraction query process. Then searched whether the concept
were read in the column "Katal" in "similarity" database is
found. If found, the concept store in the variable C, then
compare the similarity weight is in the database with
similarity weights desired by the user, if the weight of the
database similarity greater than or equal to the weight of the
desired user similarity, then the concept has found the
appropriate term.

IV. SEARCHING CONCEPT SIMILARITY ILLUSTRATION

Illustration of the concept similarity search algorithm was
developed is shown in Fig. 4.

Algorithm 1. Searching for Concept Similarity
Input: K1...Kn User Query - Jumlah Mobil di Jakarta (Indonesia Language)

No.Konsep | Konsep (B.Ind) | Konsep (B.Ing)
Process: 1 Jumlah o | Number
1 JumK € amount of concept from query ex 2 Mobil Ca [
2 BSmP € user similarity value; 3 LT In
3 né€l = A [Jakama Jakgha
4 m€l;
5  Forn € 1to JumK do
6 Begmn
7 Read for concept K(n);
8 FmdK(n) m field “Katal” from “smilanity” database
9 q€ 1
10 While Katal =K(n) do Kata 1 / Kaa2 Bobot Similarity
11 C(n, m+q) € Kata2 m “smilarity” databage; car /chicle 033
12 1fBSmD(n, m+q) >=BSmP then car bil 1
save(K(n) ; C (nm+q)); student Pupil 0.09
13 Else goto 16; in VAR 025
14 TumWSim € q; number 7 7 Count > 1
15 q€q+1;
16 Fmdnext C(n, m) m field “Katal™ from database
17 Until C (n, m) not found m database
18 End C (1,2) > count
19 Nextn;
20 End.
Output: Cy...Con

Fig. 4. Algorithm searching for concept similarity illustration.

Algorithm in this article used sentences in Indonesian
Language (Bahasa). Input for the algorithm was sentence that
user used, and in this illustration, user query as an input was
sentence “Jumlah Mobil di Jakarta” (in English is defined
“Numbers of Car in Jakarta”).

In the illustration Fig. 4, Step 7 is reading concepts
generated in the extraction query process. The following is an
illustrative example. Step 7 is to read the concept-1="Jumlah"
(in English is defined “Number of””), and it was converted into
English becomes "Number"”. In step 8 searched the word
"Number" on "similarity" database. At step 10 and 11 if found
the word "Number"”, then read the contents of the column
"kata2" in the database. Found the word "Count”, so that the
"Count" is stored in the variable C (1, 2)="Count".

Step 12 (shown in Fig. 4) is to compare the similarity
weights were obtained from the database with similarity
weight entered by the user, if they match the conditions, then
C (1, 2)="Count" is stored as the concept similarity, and the
number of concept similarity (JumWSim) is 1 then steps will
be repeated to step 10, and so on until all the matching
concept is found.

V. CONCLUSION

Information search on the Internet through search engines
using keyword, and to provide more relevant search results to
the user's wishes, it would require an expansion of the query,
by using the concept of query rewriting.

The approach that is developed in this article is the
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approach that is used to find the concept similarity. It is a
process that must be done before the query rewriting process.

In further research, the approach to find similarity of this
concept will be used to carry out the whole process of query
rewriting. Concept similarity that is found is used to rearrange
the query into other queries that are commensurate with the
meaning of key words from the initial query entered by the
user at the time of the search process on the Internet using
search engines.A conclusion section is usually required.
Although a conclusion may review the main points of the
paper, do not replicate the abstract as the conclusion. A
conclusion might elaborate on the importance of the work or
suggest applications and extensions.
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