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Abstract

While information retrieval (IR) has been an active field of research for decades, for
much of its history it has had a very strong bias towards English as the language of choice for
research and evaluation purposes. The Internet is no longer monolingual, as the non-English
content is growing rapidly. Hindi is the third most widely spoken language in the world. An
estimated 500-600 million people speak this language. Information Retrieval in Hindi language
is getting popularity and IR systems face low recall if existing systems are used as-is. Certain
characteristics of Indian languages do not enable the existing algorithms to match relevant

keywords in the documents for retrieval.
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Some of the major characteristics that affect Indian language IR are due to language
morphology, compound word formations, word spelling variations, ambiguity, word synonym,

foreign language influence, and lack of standards for spelling words.

Taking into consideration the aforesaid issues we introduced Hindi Query Optimization
technique in our previous work [4]. In this paper we extend our work by presenting various
experiments carried out by using query optimization technique to solve low recall problem in

Hindi Language IR.

Keywords: Information retrieval, Hindi, Monolingual, Query optimization, Interface, Hindi
WordNet.

1. Introduction

While information retrieval (IR) has been an active field of research for decades, for much of its
history it has had a very strong bias towards English as the language of choice for research and
evaluation purposes. Internet shows more inclination toward the use of plurality of languages, as
the non-English content is growing rapidly. More people have begun to send and receive e-mails,
searching for information, reading e-papers, blogging and launching web sites in their own
languages. Hindi is the third most widely-spoken language in the world (after English and
Mandarin): an estimated 500-600 million people speak this language. Two American IT
companies, Microsoft and Google, have played a big role in making this possible.

Realizing the potential of Indian languages, Microsoft and Google have launched various
products in the past two years. With Google Hindi and Urdu search engines, one can search all
the Hindi and Urdu Web pages available on the Internet, including those that are not in Unicode
font. Google also provides transliteration in Bengali, Gujarati, Hindi, Kannada, Malayalam,
Marathi, Nepali, Punjabi, Tamil, Telugu and Urdu and offers searching in 13 languages, Hindi,
Tamil, Kannada, Malayalam and Telugu, to name a few. [1].

India-centric localized search engines market is growing fast. In last year alone there

have been more than 10-15 Indian local search engines launched. Here are some of the search
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engines who fall into the localized Indian search engine category. Guruji, Raftaar Hinkhoj, Hindi
Search Engine, Yanthram, Justdial, Tolmolbol, burrp, Dwaar, onyomo, khoj, nirantar, bhramara,
gladoo, lemmefind.in along with Ask Laila which have been launched a couple of months back.
Also, we do have localized versions of those big giants Google, Yahoo and MSN. Each of these
Indian search engines have come forward with some or the other USP (Unique Selling
Proposition). However, it is too early to pass a judgment on any of them as these are in testing

stages and every start-up is adding new features and making their services better.

Many information seekers use a search engine to begin their Web activity. In this case,
users submit a query, typically a list of keywords, and receive a list of Web pages that may be
relevant, typically pages that contain the keywords. Today though considerable amount of

content is available in Indian languages, users are unable to search for such content.

Information Retrieval in Hindi language is getting popularity and IR systems face low
recall if existing systems are used as is. Certain characteristics of Indian languages cause the
existing algorithms to become unable to match relevant keywords in the documents for retrieval.
Some of the major characteristics that affect Indian language IR are due to language morphology,
compound word formations, word spelling variations, Ambiguity, Word Synonym, foreign

language influence, lack of standards for spelling words. [2][3]

Taking into consideration the aforesaid issues we introduced Hindi Query Optimization
technique [4]. Query optimization is one in its own kind. It is the first initiative taken in the
field of monolingual Hindi IR. Almost all phonetic, synonym English equivalent Hindi
keywords, phonetic variations of proper nouns and wrongly transliterated keywords converted to
correct form are at their disposal and the optimized version of the query is suggested to the user

so that effective process of Hindi IR can be carried out.

In this paper we discuss our experiments related to monolingual IR and web IR in the
context of Hindi language. Queries received by users were organized into various domains
namely “Agriculture”, “Science and Technology”, “Medical”, “General” and “Tourism”. Some

additional experiments on effect of phonetics and transliteration on proper nouns (names of
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individuals and places) were also conducted .The primary objective of the experiments was to
study the impact of rephrasing and optimization of query in improving the problem of recall for
Hindi language using our interface. The process of data retrieval and precision statistics are
discussed in detail in the subsequent sections through various tables. The limitations of the

present working system have also been discussed later in this paper.

2. Research Methodology and Data Collection

The software was distributed to various people (with particular domain expertise e.g.
Tourism, research scholars of Hindi and other departments, Medical students etc.) and to the
novice Hindi users for general purpose Hindi search. The users were also encouraged to make
use proper nouns like names of the famous people and places in their searches. Also the users
were asked to make use of Hindi queries containing English keywords (written in Hindi). To
observe precision of the results the interface has been provided with feedback feature for which
existing users have been guided to check the relevance of first ten results and report the
relevance as average, Good, Very good and Excellent for a query supplied.

All the queries supplied by the users have been collected in the query log as different
groups. Queries from tourism domain are group one queries. Queries from Hindi experts are
group two queries. Similarly the pattern follows. Fifteen minutes of training session was
organized for each group which indicates the ease of the use/handling of the search interface.

A total of 1245 queries of different nature were collected along with the feedback for the
results obtained. The log has been examined for the variations of the queries performed by the
uses and it was found that on an average a small query has been variated for four to five times.
The maximum variation of the query has been observed as 8-10 times for large queries
containing 6-7 keywords words.

From the large number of queries we present randomly picked queries from each group,
particularly the queries which contains for which feedback has been provided. Measuring the
information retrieval effectiveness of Web search engines can be expensive if human relevance
judgments are required to evaluate search results. Using implicit and explicit user feedback for
search engine evaluation provides a cost and time effective manner of addressing this problem.
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Web search engines can use human evaluation of search results without the expense of human
evaluators. An additional advantage of feedback approach is the availability of real time data
regarding system performance. We use the explicit feedback to calculate performance metrics,
such as precision. This information can lead to more successful relevance feedback techniques.

3. Organization of tables
Before explaining the process of retrieval and precision statistics through the use of tables it is
obligatory to explain the role of various tables in handling different types of data. A brief
explanation about the kind of data handled by a particular table is given as:

Table 1%: Contains queries related to Agriculture.

Table 2"* Contains queries related to Science and Technology

Table 3 Contains queries related to Medical Domain

Table 4™ Contains queries related to General searches

Table 5™ Contains queries related to Tourism
Column wise representation/organization of the data in these tables is described as:

Column: 1% Index

Column 2": Original query supplied by the user.

Column 3; Variants of the query generated through our interface.

Column 4™, 6™ 8™: Search engine results: Quantity of the documents

Column 5™, 7™, 9™: Precision for first 10 results.

Columns 4™, 6™, 8"of the tables given below contain quantity of results returned by the search
engines. The quantity of results varies with time and hence does not remain constant as queries
are tested live. The arrangement of the results does not follow any order ascending or
descending. The first result reflects quantity of the documents returned by the original query and
rest reflects the quantity of the documents returned by the variants of the query as received
through the interface.

To check the relevance of the results only first ten results are considered as it is generally
believed that the most relevant data is present / available in the first few results. The search
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engines used for live searches are Google, Yahoo and Guruji. Selection of these search engines is
made because of their usage in India as per “Juxt consult online research survey” [5].

The details of the results are shown in the tables given below.
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S.NO | Original . Documents Returned and precision @10
Query Query Varlaglons Per. Per. .| Per.
Generate Google @10 Yahoo @10 Guruji @10
Table 1 Queries related to Agriculture Domain
HRAT Y
1 ol 354000 | 8 | 10600 779 4
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1.1 et 385,000 8 6,040 5 13 2
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fea # feq &
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8.2 FegQmor H 973,000 5 8,260 4 520 4

8.3 fa & 4,040 6 86 1 1 1

Table 2 Queries related to Science and Technology Domain
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Table 3 Queries related to Medical Domain
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Table 4 Queries related to Tourism Domain
1 |Rem & | 1 | gRea & faw | 14,000 9 | 1,660 7 62 3
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Table 5 General Search Queries
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4. Experimental Analysis

As Hindi literature on web is growing on an exponential rate the availability of the same
to the end users becomes a prime concern. As already mentioned in our previous work [4] that
growth and demand of Hindi users is increasing day by day and various private and government
organizations are making their continuous efforts to provide Hindi information to users in India
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and abroad as well. Inspite of all such efforts Information retrieval in Hindi language is still
suffering due to various factors [2] [3]. All such factors ultimately boil down to a single major
problem known as problem of low recall.

In the above tables one can easily observe that problem of low recall can be solved in an
effective manner by making variation/s in the query. The variations in the query are dependent
on many factors that influence the Hindi search on web. The factors like morphology, phonetics,
synonyms and influence of English language on Hindi are major factors which are required to be
addressed. An attempt has been made in this investigation to address these factors by including
them in Hindi search. A detailed analysis, based on the importance of these factors, has been
carried out in this paper. The design and development of the interface for query optimization
already discussed in [4] addresses these factors very efficiently and improves the recall for Hindi
data on web.

4.1 Observations

In the above table it can be clearly seen that variations of query are generated by making
variations in the keywords without changing the meaning of the query and for each variated
query a different set of results have been mined out. These variations have less to do with
English language but have more impact on Hindi language due to the complexity of Language
itself. The tables given above provide lot of information about basic query submitted by the user
and the variated query generated by the interface. Because of large number of queries only a few
of interest have been picked from tables from each domain to discuss and analyze. The queries

picked from various domains are analyzed briefly in the proceeding section.

4.1.1 Agricultural Domain

The original query supplied by the user is ¥R H¥ HEAUA (Bhaartiya Krishi

Sansthaan) which means (Indian Agricultural Institutes) in English. The following variations are

made to the query through the interface (Variated synonym) #RdIT At T (Variated

synonym and English equivalent) $f3aer ¥ &4T (Variated two synonyms) $iReirr @elt @,
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(Variated English equivalents) 3f3aer wafieax 3feege. For each variated query a different set
of results has been obtained where the meaning of the query remains same. In case of Google for
the original query 354,000 results for 1 variation 385,000 results for 2™ 3™ and 4™ 80,800,
265,000 and 764 results are obtained which are distinct. The pattern with different figures in
quantity of results can be seen for other queries. As far as relevance is concerned it can be
clearly seen in the table that for original query 8 out of 10 results are relevant for 1*'variated
query 8 out of 10 results are relevant similarly for 2" 3 4™variated query 7/10, 7/10 and 9/10
results are relevant. Therefore it can be analyzed that by generating the variations of the query

not only the quantity but quality of results is also affected.
In another queryfraTe sfsc-a18 ArsT=T phonetic variations are made to keywords sf3e-ars and

it and its impact on recall can be seen. For original query only 97 results are obtained and the
variated query fFaTeT shfde-aTs @ gives 209,000 results similarly the other variations ferame

FINC-FH1S AloTell and FEF Hisc H1s Fera gives 522 and 9080 results which are more than the

results obtained against original query.

The figures become more interesting when queries on tested on Guruji Search engine for the

above query. Original queryfraTsT shfde-a$ ISt only one result variated queryfrarsT sfge-
1S AT 188 results fordTeT FSIC-FTS ATslel 3 results and FWE hiSc 1S AT« 6 results.

The optimized query generated by the Interface for original query isfraTeT Hise-FIS FeT=AT

4.1.2 Science and Technology Domain

The original query supplied by the user iseicese ASRAT deheileh (saatelaaiet mejermaint

takneek) which means (satellite measurement technique) in English. The following variations are

made to the query through the interface (Variated phonetic) edT8e ASRHAC ddheileh (Variated

synonym and Hindi equivalent) 33 39arg ATGT dehelleh. For each variated query a different set
of results has been obtained and the meaning of the query remains same. In case of Google for
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the original query 6 results for 1st variation 21 results and for 2nd variation 255 results are

obtained which are distinct. The pattern with different figures in quantity of results can be seen

for other queries. The optimized query generated by the Interface for original query isagﬁw

3Y9E ASRHC dohelleh

As far as relevance is concerned it can be clearly seen in the table that for original query 5 out of
6 results are relevant for 1%variated query 6 out of 10 results are relevant similarly for 2"variated
query 8/10 results are relevant.

The figures become more interesting when queries on tested on Guruji Search engine for the

same query. Original querydcaise ASRAC daheiteh NO result and variated queries deeTge

ASRHACT daheileh and agﬁw 399§ AIYA doheilel and 4 results are obtained. This shows how

recall improves by inclusion of query variations in Hindi search.

4.1.3 Medical Domain
The original query supplied by the user is STTelérer #H f3Uele (daayabteez mein

dipreshn) which means (depression during diabetes) in English. The following variations are

made to the query through the interface (Variated phonetic) sr&idlsr H f3uera (Variated

phonetic) srIfadlsr # f3uereT (Variated synonym) #eg & fSUere. For each variated query a

different set of results has been obtained and the meaning of the query remains same. In case of
Google for the original query 500 results for 1st variation 1090 results and for 2nd and 3rd
variation 18,900 and 25,000 results are obtained which are distinct. The same pattern with

different figures in quantity of results can be seen for other queries. The optimized query

generated by the Interface for original query is Hﬂﬁg A 3.

As far as relevance is concerned it can be clearly seen in the table that for original query 3 out of
10 results are relevant for 1%variated query 6 out of 10 results are relevant similarly for 2" and
3"variated queries 6/10 and 7/10 results are relevant. Therefore it can be analyzed that by

generating the variations of the query not only the quantity but quality of results is also affected.
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Queries when tested on Guruji Search engine. Original query SIS # 392 NO result and
variated queries SRIIAST A 3, sIfadler & f3uere and AYAT A 83U 3, 1 and 16 results

are obtained.

4.1.4 Tourism Domain

The original query supplied by the user issR&eY TRSIA f&eal (daayrectr toorizm dilli) which

means (Director of tourism Delhi) in English. The following variations are made to the query

through the interface (Variated phonetic) sReex gRear @& faeelt (Variated Hindi equivalent
and synonym) fa&ere adead feeelr (Variated Hindi equivalent and synonym) fa&ere aRsraror

feeelr. For each variated query a different set of results has been obtained and the meaning of the

query remains same. In case of Google for the original query 287 results for 1st variation 1,660
results and for 2nd and 3rd variation 287,000 and 9,000 results are obtained which are distinct.

The pattern with different figures in quantity of results can be seen for other queries. The

optimized query generated by the Interface for original query is fa&ers e feal.

As far as relevance is concerned it can be clearly seen in the table that for original query 6 out of
10 results are relevant for 1%'variated query 7 out of 10 results are relevant similarly for 2" and
3"variated queries 6/10 and 2/10 results are relevant. Therefore it can be analyzed that by
generating the variations of the query not only the quantity but quality of results is also affected.

By making variations of the queries depending upon various factors as discussed the
problem of recall in Hindi IR can be solved up to a great extent. It should be noticed that data of
similar nature can be mined out regardless the quantity and relevant results can be obtained
effectively. Our focus is not only on the quantity of data retrieved but the NATURE of the data
retrieved. In the above analysis of various domains it has been observed that not only recall has
improved but the relevant data can also been mined out. Also we discussed in [3] that English
language has its impact on Hindi IR and in the above tables we show that inclusion of these
English equivalent Hindi keywords improve the recall and relevance up to a certain level.
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4.1.6 Proper Nouns (Names of Individuals and Places)

In addition to conducting tests on various queries from different domains a set of
experiments have also been conducted to test the affect of phonetics on proper nouns, names of
popular individuals e.g. Authors, Politicians, Scientists and names of the places. Through these
tests it is observed that phonetics also affect the search results. We show this with examples

tested on “Google”. The table below shows the results of the tests conducted on search queries.

Name of Variation Google Name of Variation
S.No Google Results
Person Name Results the Place Name
g e | ETEE | 515 000 and 5,250,000 and
1 STEYTA TSI AT
g g 7,130 3,880
3.9. (Short
. . 51,400 and 3R 7,620,000,
2 | M vFEe | AR dHTee form) and
2,600 geeT 162,000 and 9,480
3 9w
3THIHT and
30,500 and 11,800,000, 5,600
3 | STaEY Jg% | SO A® AT
217,000 rEdeT and 1,090,000
3IAT
213,000 and 56,200 and
4 N 3']%(*5” égé feool
W 38,800 15,000,000
gTols
37,600 and L . 2,180,000, 15,800,
5 HGY ST G T gIolg g30U3 and
621 4,040 and 1,950
K

Table 6 Effect of phonetics on proper nouns

It can be clearly seen that even search results for proper nouns in Hindi are affected by phonetics.

To overcome this problem we have made an attempt to flood our database with proper nouns
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which includes names of famous people from different areas and names of the places with their
phonetic variants. Through the interface these variants can be easily accessed and scope of
search can be further improved.
5. Behavior and comparison of search engines for Hindi Search

In this section we focus on the behavior (Not Working) of search engines for Hindi
search. In most cases, morphological variants of words have similar semantic interpretations and
can be considered as equivalent for the purpose of IR applications. For this reason, a number of
stemming algorithms, or stemmers, have been developed, which attempt to reduce a word to its
stem or root form. Thus, the key terms of a query or document are represented by stems rather
than by the original words. For IR purposes, it doesn't usually matter whether the stems
generated are genuine words or not — thus, "computation” might be stemmed to "comput” —
provided that (a) different words with the same 'base meaning' are conflated to the same form,
and (b) words with distinct meanings are kept separate. An algorithm which attempts to convert a
word to its linguistically correct root (“compute” in this case) is sometimes called a lemmatiser.
Examples of products using stemming algorithms would be search engines such as Lycos and
Google, and also thesauruses and other products using NLP for the purpose of IR [6].
In the Hindi search it is apparent that Google makes use of word stemming which serves as one
of the reasons for retrieval is of documents in very large quantity. A table below shows the

listing of keywords by Google for a Hindi keyword.

S.No Hindi Keyword Google Listing of keywords

1 ST ST, TISTAT3AT and TSTATT.
2 HH T, BT and Bl

3 gefr q&fT and gfarar

4 qFEET FHEAT and FAEIATY

5 AT T, and Jrait
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Table 7 Listing of keywords in results by Google for a Hindi keyword

However in case of Yahoo and Guruji it is observed that no such use of stemming has been done.
Therefore the quantity of documents returned by both search engines is less as compared to
Google.

All three search engines do not handle Hindi phonetics. It has been observed that the Hindi

phonetic equivalent keywords are treated as different keywords. For example (FeX and d+cX)

(TSR, AR and JST9TR) are treated as different keywords. Also the synonyms and other

parameters are not handled by the search engines. It has been observed that proper nouns can
have their phonetic variants and for each phonetic equivalent proper noun the distinct results can
be obtained but all search engines fail to handle this. Guruji underperforms as compared to
Google and Yahoo as far as retrieval of quantity of results is concerned. But an improvement has
been seen in its performance when query variations are used to obtain results. In all above tables
it can be clearly seen that problem of recall has been well addressed and becomes more
meaningful in case of Guruji search engine.

It should be noticed that the major reasons for spelling variations in language can be
attributed to the phonetic nature of Indian languages and multiple dialects, transliteration of
proper names, words borrowed from regional and foreign languages, and the phonetic variety in
Indian language alphabet. Also no particular standard exists for writing the keyword to fetch
Hindi web data. The native Hindi user may not be aware of the Phonetic and other issues in
Hindi IR and may miss the relevant information of his/her use. As we mentioned in [4] that
wrongly transliterated keywords when supplied to search engines fetch handful of results.
Therefore we also take into consideration the wrongly transliterated keywords. For a wrongly
transliterated keyword correct keywords can be fetched from the database and are provided to the
end user for their use in search.

The interface addresses all these issues and provides a better platform for Hindi users to search
Hindi information on web. Almost all phonetic, synonym English equivalent Hindi keywords,

phonetic variations of proper nouns and wrongly transliterated keywords converted to correct
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form are at their disposal and the optimized version of the query is suggested to the user so
that effective process of Hindi IR can be carried out.

In the above tables for a given query an optimized version of the queries has been generated by
the interface. The optimized queries for the basic queries submitted by the user are presented in
the table given below. Here in this table we can easily see how queries submitted by the users

have been optimized by the interface for generating better results.

S.No Original User Queries Optimized Queries Generated by Interface

1 figearer @ &7 # = ARd F &7 7 d5

2 arael T YGIaR el I dlehra gIgel HI HHS TGl Hr 3T

3 AR Y FEATT AR HIY FEuTT

4 PIT SWWRE  difordr U §IANT AT

5 HARIAT T LeATd FARIAT & =TI

6 frarT Hfsc-as Ao fraTeT Hise-ars Areren

7 S B §dd HITH B &1

8 fraer & fed & WWHR forereT & fod # Traede

9 3T AIfgeT &1 YehrereT farsmmer arfgey &1 g

10 Co[el IE M gradl dle Te[el UE T Grdl dgaAT

11 JeET ASRACT dhaileh FRA 37IF AT dES

12 gt W HR FeAHAr gedl . 6k gert

13 gaT I AR g1 wTEfeTe 3rats

14 ¥ faemer fafsar ¥ faamer fafzar

15 TEAT gERAAS Aarse adieor TeAT geW Afaw Aasa weror
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16 ATHT 3ARTSERT 3idRaT T ATHT 3ARTSERT T T
giesae f¥eege oy Uil Ues

17 HRAT WEYTA g0 Tpehere 3R Ree

Rar

18 8¢U TERIT Tl ay 2010 U TR AT a¥ 2010

19 ST A fSere aYAT A 39

20 Y HEHT HAEH Fou gt FIwA

21 SATER Tl Ag® Hax FEIdTeT AFEHET ITTAT

22 WTFd HE & FROT T FE & HROT

23 ORI AR dAcds T AT Hcad

24 T AN gdrer e AR 33U

25 qAFd A FaTEd Hqa AT Fare=

26 S R O Hed HRAT a1

27 sarrsdr AR R HeRregra A faw

28 oA AH g el T g

29 T 35 AT HHAL F TS ¢3 AT A Fore

30 thereT U5 TS thereT 3R Ferg

31 — v e Fell AR ARSI

32 R & v Raraw e & v fgare

33 e eRem Burdde Hed gdes fasmr

34 e I s gl WeX

35 el TR FIhrEgaFaR B R e

36 e & Jawe

TR & 3reger
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37 SRR TR e fA&eaFades Eeel

38 RS FETIT TRAA TS FEITYT TR

IRT gded a7 H AR

39 HRA TREH darel H WolIR

Table 8 Optimized queries generated by the interface

6. Limitations/ Drawbacks of the Interface

The interface supported by large scale database (including morphological, phonetic
variants, synonyms, English equivalents of Hindi keywords, phonetic variants proper nouns and
correct variants of wrongly transliterated keywords) designed for Hindi search has benefited the
users to pursue Hindi search. It has been observed that problem of recall has been solved up to a
great extent and relevant results can also be mined out by making query variations. Interface also
generates optimized queries for search suggestions so that users can choose correct phonetics,
synonyms and English equivalents of Hindi keywords etc.
Hindi language is a rich language with multiple synonyms of one word which leads to
ambiguity. Interface works well for all parameters including synonyms but in certain cases due
to ambiguous nature of Hindi language wrong optimized query is generated. The problems arise
for those keywords whose synonyms are not closely related. In this section we show how this
problem affects the process of generating optimized query. In the table below we present some

queries for which wrong optimized queries can be generated by the interface.

S.No Synonyms Variations Optimized Queries

LRIl H e ToT AR HEIRITCT:
HFGS AYATAT | I _ER:RTTER A EIATRISTE AT HFGS  REQEAT
RIEE] AR AR GTAT HIG AT G TR RIEE)

KISIGH
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gRaIRT STt eRaRT sTaT
1.1 RTSETAT
Figar FERATET Ffadr RIE@rAT
TR TR TR G G-
AR IR FeoT HeoAT I3 TETIR: 31T foRrEaa ) 3=fas
2
IfaR3feR | IREREAIR SRETIR: IR ST aeToT: FeaTl
SHPI:
FATATT &7
2.1 heall HATAIT  Flheall
IR
HIT T FeTOT: BIRICT: BIICT: Holl: H
dleh HITST TG ollh HeATUTUT olich
3 Il 3TCITS  FATHCI 7ol 37 T ol - T TeeT
e FegToT e
3T FHITAAR  HaTeT: i HaR
31 | dAg® HIT 9is FoeIToT AT HITIT IS

Table 9 Drawback of Interface: wrong optimized queries

From the above table it is clear that in certain cases query optimization suffers due to

ambiguity involved in the Hindi language because of the multiple synonyms for a particular

word. The problem has a very adverse impact on query optimization as the meaning of optimized

query gets changed completely and becomes completely irrelevant. This problem occurs for

certain keywords and not all keywords. There are various other keywords listed below for which

this problem in query optimization does not occur because of close relation between the

synonyms.
S .No | Keywords Closely related synonyms
1 Qg 3G I T goRFe: 3eledl: Helhrae:
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AT T SITATRE S SHS AT FTET: A ST_aATT: 3i1thet: 3ihet_fereget: 3ither_urg

2 37Ty
53R et

: TIHTT: 3eATER 5T oTaT: oI ToR TP 3T PR 3THHTT g &l Ig el dATe i ToToold: foT

3 3THATT
Sl HONE oI AT : HTHTAAT: HT AT HIACAH: IT>oleT S o5 o< and more

4 TG TG SRR YFd_GToT: $U_GTeT:5ol3_3laiele:

AT AR IR e e AR A e H T el 3T 3T e T 3Telc AT
5 | e

o 31facy: fAfEger 3rede: usdie: and more

Table 10: Closely related synonyms
Closely related synonyms do not affect the query optimization but there are many such keywords
with synonyms not related closely and create ambiguity in a sentence. The drawback is serious
and it needs to be addressed. In this paper drawback of the interface has been addressed but not

resolved and hence becomes one important issue to be resolved in the future research work.

7. Conclusion

In our work we addressed certain factors/parameters that are responsible for low recall in Hindi
Language and found that the problem of recall can be solved by optimizing the Hindi query at
interface level. The Query optimizing interface handles all these issues and thus solves the
problem of low recall in Hindi search.

In our database Keywords are provided with their morphological, phonetic, synonym,
English equivalent Hindi variants. We also include wrongly transliterated keywords and their
correct forms. Database also includes keywords related to various domains and proper nouns
(names of famous persons and places) with their phonetic equivalents.

The interface has been developed to provide wide range options to the users to choose
correct keyword against the keyword supplied by him/her which saves time and effort and also
gives them ability to search variety of information without changing the basic nature/meaning of
their query. The optimized query is further suggested to the user to use as it contains optimized
keywords. Query optimizing Interface helps users to mine the Hindi information from web and
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hence chances of retrieving relevant information are increased. From our experiments presented
in this paper we show that query optimization solves the problem of low recall for Hindi IR up to
a great extent. The present system suffers from serious drawbacks. The limitations of the system
shall be taken care of in our future work.
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