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Query Optimization:
A Solution for Low Recall Problem in Hindi Language Information Retrieval

Kumar Sourabh

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. Whatever they may have been, over the years, many of the
motivations for an almost exclusive focus on English as the language of choice in IR have lost
their validity. 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 (after English and
Mandarin): 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 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
Language in India www.languageinindia.com

12 : 11 November 2012

Kumar Sourabh and Vibhakar Mansotra

Language Proficiency



http://www.languageinindia.com/

spelling variations, ambiguity, word synonym, foreign language influence, and lack of standards
for spelling words. Taking into consideration the aforesaid issues we introduce Hindi Query
Optimization technique (design and development) which solved the problem of recall up to a
great extent.

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

1. Introduction

The World Wide Web, or simply the web may be seen as a huge collection of documents freely
produced and published by a very large number of people, without any solid editorial control.
This is probably the most democratic — and anarchic —widespread means for anyone to express
feelings, comments, convictions and ideas, independently of ethnics, sex, religion or any other
characteristic of human societies. The web constitutes a comprehensive, dynamic, up-to-date
repository of information regarding most of the areas of human knowledge; and, it supports an
increasingly important part of commercial, artistic, scientific and personal transactions, which
gives rise to a very strong interest from individuals, as well as from institutions, at a universal
scale. However, the web also exhibits some characteristics that are adverse to the process of
collecting information from it in order to satisfy specific needs; some of the characteristics are:
the large volume of data it contains, its dynamic nature, constituted by unstructured or semi-
structured data, content and format heterogeneity and irregular data quality. End-users also
introduce some additional difficulties in the retrieval process. Information needs are often
imprecisely defined, generating a semantic gap between user needs and their specifications. The
satisfaction of a specific information need on the web is supported by search engines and other

tools, aimed at helping users to gather information from the web.

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. Over the years other languages have made some inroads in IR.
The Internet shows more inclination toward the use of plurality of languages, as the non- English

content is growing rapidly. Asia is the largest and the most culturally and linguistically diverse
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continent. It covers 39 million square kilometers, about 60% of land area of the world, and has
an estimated 3.8 billion population, which is approximately 60% of the world’s population.

There are more than 50 countries and roughly 2200 languages spoken in Asia.

Hindi is the third most widely-spoken language in the world (after English and
Mandarin): an estimated 500-600 million people speak this language. A direct descendant of
Sanskrit through Prakrit and Apabhramsha, Hindi belongs to the Indo-Aryan group of languages,
a subset of the Indo-European family. Rise of Hindi, Urdu and other Indian languages on the
Web, has lead millions of non-English speaking Indians to discover uses of the Internet in their
daily lives. 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. Two American IT

companies, Microsoft and Google, have played a big role in making this possible.

A decade ago, there were many problems involved in using Indian languages on the
Internet. “There was mismatch of fonts and keyboard layouts, which made it impossible to read
any Hindi document if the user did not have the same fonts .There was chaos, more than 50 fonts
and 20 types of keyboards were being used and if two users were following different styles, there
was no way to read the other person’s documents. But the advent of Unicode support for Hindi

and Urdu has changed the scenario.

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. This space has become so
crowded right now that it is difficult to know who is really winning. However, we attempt to put

forth a brief overview of the current scenario.
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Here are some of the search 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.

Taking into consideration the aforesaid issues we introduce Hindi Query Optimization
technique as a database-oriented approach by bringing morphological variants, spelling
variations, synonyms and English equivalent Hindi words under one platform. The data base can
be accessed via an Interface which serves as an input platform for user queries. The query
entered by user is then fed to database to fetch the Morphological variants, spelling variations,
Synonyms and English- equivalent Hindi words. The rephrased variations of the query generated
by the interface are then fed to search engine/s via interface to obtain search results. The
interface uses database as backend for matching and retrieval of Hindi keywords. Search engines

like Google, Yahoo, Bing and Guruji can be used as selections for information retrieval which
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makes the interface as Meta search platform. The queries supplied by the user are saved in query
log which is a separate database used for processing the keywords for their further optimization.
To accomplish this purpose we used the keyword ranking and explicit relevance feed-back
method. A Hindi keyboard and transliterator has also been provided for query input.

The interface addresses all the monolingual search issues and provides a better platform
for Hindi users to search Hindi information on web. Query optimization and Interface 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. The interface provides wide range of options to the users to choose correct keyword against
the keyword supplied by him/her which saves time and effort and also gives the ability to search
variety of information without changing the basic nature/meaning of their query. Interface helps
users to mine the Hindi information from web and hence chances of retrieving relevant

information can be increased.

2. A brief literature review

As far as development in IR with respect to Indian languages is concerned, a lot work is
going on particularly in the field of information retrieval. Research is also going on in other
related areas as well such as NLP machine translation etc. Various regional languages have been
taken into consideration by researchers for IR. Even government organization like TDIL
(Technology Development for Indian Languages) has made significant contributions for
standardization of Indian Languages on the web. In the following section we present the various

developments in Indian IR and NLP system.

2.1 Developments in Indian Language IR system

2.1.1 Bengali and Hindi to English CLIR
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Debasis Mandal, Mayank Gupta, Sandipan Dandapat, Pratyush Banerjee, and Sudeshna
Sarkar Department of Computer Science and Engineering IIT Kharagpur, India presented a
cross-language retrieval system for the retrieval of English documents in response to queries in
Bengali and Hindi, as part of their participation in CLEF1 2007 Ad-hoc bilingual track. They
followed the dictionary-based Machine Translation approach to generate the equivalent English

query out of Indian language topics. [2]

2.1.2 Hindi and Marathi to English Cross Language Information Retrieval

Manoj Kumar Chinnakotla, Sagar Ranadive, Pushpak Bhattacharyya and Om P. Damani
Department of CSE IIT Bombay presented Hindi -> English and Marathi->English CLIR
systems developed as part of their participation in the CLEF 2007 Ad-Hoc Bilingual task. They
took a query translation-based approach using bi-lingual dictionaries. Query words not found in
the dictionary are transliterated using a simple rule-based approach which utilizes the corpus to
return the ‘k’ closest English transliterations of the given Hindi/Marathi word. The resulting
multiple translation/transliteration choices for each query word are disambiguated using an
iterative page-rank style algorithm, which based on term-term co-occurrence statistics, produces

the final translated query. [3].

2.1.3 Hindi and Telugu to English Cross Language Information Retrieval

Prasad Pingali and Vasudeva Varma Language Technologies Research Centre IIIT,
Hyderabad presented the experiments of Language Technologies Research Centre (LTRC) as
part of their participation in CLEF 2006 ad-hoc document retrieval task. They focused on Afaan
Oromo, Hindi and Telugu as query languages for retrieval from English document collection and
contributed to Hindi and Telugu to English CLIR system with the experiments at CLEF. [4]

2.1.4 English-Hindi CLIR
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Tan Xu and Douglas W.Oard College of Information Studies and CLIP Lab, Institute for
Advanced Computer Studies, University of Maryland. Forum for Information Retrieval
Evaluation (FIRE), the University of Maryland participated in the Ad-hoc task cross-language
document retrieval task, with English queries and Hindi documents. Their experiments focused
on evaluating the effectiveness of a “meaning matching” approach based on translation

probabilities [5].

2.1.5 English to Kannada / Telugu Name Transliteration in CLIR

Mallamma v reddy, Hanumanthappa Department of Computer Science and Applications,
Bangalore University, They present a method for automatically learning a transliteration model
from a sample of name pairs in two languages. However, they faced the problem of translating

Names and Technical Terms from English to Kannada/Telugu. [6].

2.1.6 Kannada and Telugu Native Languages to English Cross Language Information Retrieval

Mallamma V. Reddy, Hanumanthappa Department of Computer Science and
Applications, Bangalore University conducted experiments on translated queries. One of the
crucial challenges in cross lingual information retrieval is the retrieval of relevant information
for a query expressed in a native language. While retrieval of relevant documents is slightly
easier, analyzing the relevance of the retrieved documents and the presentation of the results to
the users are not trivial tasks. To accomplish the above task, they present their Kannada English
and Telugu English CLIR systems as part of Ad-Hoc Bilingual task by translation based
approach using bi-lingual dictionaries. [7]

2.1.7 Bilingual Information Retrieval System for English and Tamil
Dr.S.Saraswathi, Asma Siddhigaa.M, Kalaimagal.K, Kalaiyarasi.M address the design

and implementation of BiLingual Information Retrieval system on the domain, Festivals. A
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generic platform is built for BiLingual Information retrieval which can be extended to any
foreign or Indian language working with the same efficiency. Search for the solution of the query
is not done in a specific predefined set of standard languages, but is chosen dynamically on
processing the user’s query. Their research deals with Indian language Tamil apart from English.

[8].

2.1.8 Recall Oriented Approaches for improved Indian Language Information Access

Pingali V.V. Prasad Rao Language Technologies Research Centre International Institute
of Information Technology Hyderabad:

Their research is an investigation into Indian language information access. The
investigation shows that Indian language information access technologies face severe recall
problem when using conventional IR techniques (used for English-like languages). During this
investigation they crawled the web extensively for Indian languages, characterized the Indian

language web and in the process came up with some solutions for the low recall problem. [9]

2.1.9 English Bengali Ad-hoc Monolingual Information Retrieval Task Result at FIRE 2008

Sivaji Bandhyopadhyay, Amitava Das, Pinaki Bhaskar Department of Computer Science
and Engineering Jadavpur University, Kolkata.

Their experiments suggest that simple TFIDF based ranking algorithms with positional
information may not result in effective ad-hoc mono-lingual IR systems for Indian language

queries. [10]

2.1.10 Using Morphology to Improve Marathi Monolingual Information Retrieval

Ashish Almeida, Pushpak Bhattacharyya IIT Bombay. They study the effects of lexical
analysis on Marathi monolingual search over the news domain corpus (obtained through FIRE-

2008) and observe the effect of processes such as lemmatization, inclusion of suffixes in
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indexing and stop-words elimination on the retrieval performance. Their results show that
lemmatization significantly improves the retrieval performance of languages like Marathi which

is agglutinative in nature. [11].

2.1.11 Om: One tool for many (Indian) languages

Ganpathiraju, Madhavi, Balakraishnan, Mini Balakrishnan, N., Reddy Raj (Language
Technologies Institute, Carnegie Mellon University, Pittsburgh) (Supercomputer Education and

Research Centre, Indian Institute of Science, Bangalore 560 012, India)

They describe the development of a transliteration scheme Om which exploits this
phonetic nature of the alphabet. Om uses ASCII characters to represent Indian language
alphabets, and thus can be read directly in English, by a large number of users who cannot read
script in other Indian languages than their mother tongue. It is also useful in computer
applications where local language tools such as email and chat are not yet available. Another
significant contribution presented in their research is the development of a text editor for Indian
languages that integrates the Om input for many Indian languages into a word processor such as
Microsoft WinWord. The text editor is also developed on Java platform that can run on UNIX
machines as well. They propose this transliteration scheme as a possible standard for Indian

language transliteration and keyboard entry [12].

2.1.12 Post Translation Query Expansion using Hindi Word-Net for English-Hindi CLIR System

Sujoy Das, Anurag Seetha, M. Kumar, and J.L. Rana have investigated impact of query
expansion using Hindi WordNet in the context of English-Hindi CLIR system. The WordNet is a
lexical database, machine readable thesaurus for Hindi language. They have translated English
query using Shabdanjali dictionary. The translated queries have been expanded using Hindi
WordNet and nine query expansion strategies have been formulated. In these runs title field of
topic was used for query formulation and expansion and in one run title + description field was
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used for query formulation and expansion. The queries are translated, then expanded and are
submitted to the retrieval system to retrieve documents from the Fire Hindi Test collection. Their
observations suggest that simple query expansion using Hindi WordNet is not effective for
English- Hindi CLIR system [13].

2.2 Machine Translation in India

Although Translation in India is old, Machine Translation is comparatively young.
Earlier efforts in this field have been noticed since 1980, involving different prominent
Institutions such as 11T Kanpur, University of Hyderabad, NCST Mumbai and CDAC Pune.
During late 1990 many new projects initiated by 1T Mumbai, 11T Hyderabad, AU-KBC
Centre, Chennai and Jadavpur University, Kolkata were undertaken. TDIL has started a
consortium mode project since April 2008, for building computational tools and Sanskrit-Hindi
MT under the leadership of Amba Kulkarni (University of Hyderabad). The goal of this Project

is to build children’s stories using multimedia and e-learning content.

2.2.1 Anglabharati

T Kanpur has developed the Anglabharti Machine Translator technology from English
to Indian languages under the leadership of Prof. R.M.K Sinha. It is a rule-based system and has
approximately 1750 rules, 54000 lexical words divided into 46 to 58 paradigms. It uses pseudo
Interlingua named as PLIL (Pseudo Lingua for Indian Language) as an intermediate language.

The architecture of Anglabharti has six modules: Morphological analyzer, Parser,
Pseudo code generator, Sense disambiguator, Target text generators, and Post-editor. The Hindi
version of Anglabharti is AnglaHindi which is web- based application which is also available
for use at http://anglahindi.iitk.ac.in. To develop automated translator system for regional
languages, Anglabharti architecture has been adopted by various Indian institutes for example,
II'T Guwahati.
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2.2.2 Anubharti

Prof. R.M.K. Sinha developed Anubharti during 1995 at lIT Kanpur. Anubharti is
based on hybridized example-based approach. The Second phase of both the projects
(Anglabharti Il and Anubharti 11) has started from 2004 with new approaches and some structural

changes.

2.2.3 Anusaaraka

Anusaaraka is a Natural Language Processing (NLP) Research and Development project
for Indian languages and English undertaken by CIF (Chinmaya International Foundation). It is
fully-automatic general-purpose high-quality machine translation systems (FGH-MT). It has
software which can translate the text of any Indian language(s) into another Indian Language(s),
based on Panini Ashtadhyayi (Grammar rules). It is developed at the International Institute of
Information Technology, Hyderabad (I11T-H) and Department of Sanskrit Studies, University of
Hyderabad.

2.2.4 Mantra

Machine Assisted Translation Tool (Mantra) is a brain child of Indian Government
during 1996 for translation of Government orders, notifications, circulars and legal documents
from English to Hindi. The main goal was to provide the translation tools to government
agencies. Mantra software is available in all forms such as desktop, network and web based. It is
based on Lexicalized Tree Adjoining Grammar (LTAG) formalism to represent the English as
well as the Hindi grammar. Initially, it was domain specific such as Personal Administration,
specifically Gazette Notifications, Office Orders, Office Memorandums and Circulars, gradually
the domains were expanded. At present, it also covers domains like Banking, Transportation and
Agriculture etc. Earlier Mantra technology was only for English to Hindi translation, but
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currently it is also available for English to other Indian Languages such as Gujarati, Bengali and
Telugu. MANTRA-Rajyasabha is a system for translating the parliament proceedings such as
papers to be laid on the Table [PLOT], Bulletin Part-1, Bulletin Part- Il, List of Business [LOB]
and Synopsis. Rajya Sabha Secretariat of Rajya Sabha (the upper house of the Parliament of
India) provides funds for updating the MANTRARajyasabha system.

2.2.5 UNL-based MT System between English Hindi and Marathi

IIT Bombay has developed the Universal Networking Language (UNL) based machine
translation system for English to Hindi Language. UNL is United Nations project for developing
the Interlingua for world’s languages. UNL-based machine translation is being developed under

the leadership of Prof. Pushpak Bhattacharya II'T Bombay.

2.2.6 English-Kannada MT System

Department of Computer and Information Sciences of Hyderabad University has
developed an English-Kannada MT system. It is based on the transfer approach and Universal
Clause Structure Grammar (UCSG).This project is funded by the Karnataka Government and it

is applicable in the domain of government circulars

2.2.7 SHIVA and SHAKTI MT

Shiva is an Example-based system. It provides the feed-back facility to the user.
Therefore, if the user is not satisfied with the system generated, translated sentence, then the user
can provide the feedback of new words, phrases and sentences to the system and can obtain the
newly interpretive translated sentence. Shiva MT system is available at
(http://ebmt.serc.iisc.ernet.in/mt/login.html).
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Shakti is a statistical approach based rule-based system. It is used for the translation of
English to Indian languages (Hindi, Marathi and Telugu). Users can access the Shakti MT
system at (http://shakti.iiit.net).

2.2.8 Tamil-Hindi MAT System

K B Chandrasekhar Research Centre of Anna University, Chennai has developed the
machine-aided Tamil to Hindi translation system. The translation system is based on
Anusaaraka Machine Translation System and follows lexicon translation approach. It also has
small sets of  transfer rules. Users  can access  the system at

http://www.aukbc.org/research areas/nlp/demo/mat/

2.2.9 Anubadok

Anubadok is a software system for machine translation from English to Bengali. It is
developed in Perl programming language which supports processing of Unicode encoded and
text for text manipulations. The system uses the Penn Treebank annotation system for part-of-
speech tagging. It translates the English sentence into Unicode based Bengali text. Users can

access the system at http://bengalinux.sourceforge.net/cgibin/anubadok/index.pl

2.2.10 Punjabi to Hindi Machine Translation System

During 2007, Josan and Lehal at the Punjab University, Patiala, designed Punjabi to
Hindi machine translation system. The system is built on the paradigm of foreign machine
translation systems such as RUSLAN and CESILKO. The system architecture consists of three

processing modules: Pre Processing, Translation Engine and Post Processing.

2.3 Contribution of Private Companies in Evolving the ILT — Indian language Search
Engine
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2.3.1 Guruji

Guruji.com is the first Indian language search engine founded by the two IIT Delhi
graduates Anurag Dod and Gaurav Mishra, assisted by the Sequoia Capital. guruji.com uses
crawl technology, based on propriety algorithms. For any query, it goes into Indian languages
contents deep and tries to return the appropriate output. Guruji search engine covers a range of

specific content news, entertainment, travel, astrology, literature, business, education and more.

2.3.2 Google

Internet searching giant Google also supports major Indian Languages such as Hindi,
Bengali, Telugu, Marathi, Tamil, Gujarati, Kannada, Malayalam, and Punjabi and also provides
the automated translation facility from English to Indian Languages. Google Transliteration
Input Method Editor is currently available for different languages such as Bengali, Gujarati,

Hindi, Kannada, Malayalam, Marathi, Nepali, Punjabi, Tamil, Telugu and Urdu.

2.3.3 Microsoft Indic Input Tool

Microsoft has developed the Indic Input Tool for Indianization of computer applications.
The tool supports major Indian languages such as Bengali, Hindi, Kannada, Malayalam, Tamil
and Telugu. It is based on a syllable-based conversion model. WikiBhasa is Microsoft
multilingual content creation tool for translating Wikipedia pages into multilingual pages. So,
source language in WikiBhasa will be English and Target language can be any Indian local

language(s).

2.3.4 Webdunia
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Webdunia is an important private player which assists the development of Indian
language technology in different areas such as text translation, software Localization, and
Website localizations. It is also involved in research and development of Corpus
creation/collection, and Content Syndication. Moreover, it provides the facility of language
consultancy. It has developed various applications in Indian Languages such as My Webdunia,
Searching, Language Portals, 24 Dunia, Games, Dosti, Mail, Greetings, Classifieds, Quiz, Quest,

Calendar etc.

2.3.5 Modular InfoTech

Modular InfoTech Pvt. Ltd. is a pioneer private company for development of Indian
Languages software. It provides the Indian language enablement technology to many state
governments and central government in e-governance programs. It has developed the software
for multilingual content creation for publishing newspapers and also has developed the
qualitative Unicode based Fonts for major Indian languages. It has specifically developed the
Shree-Lipi Gurjrati pacakage for the Gujarati language which is useful in DTP sector, corporate
offices and e-Governance program of the Government of Gujarat.

2.4 Government Effort for Evolving Language Technology

Indian government was aware about this fact. Since 1970, the Department of Electronics
and the Department of Official Language were involved in developing the Indian language
Technology. Consequently ISCII (Indian Script Code for Information Interchange) is developed
for Indian languages on the pattern of ASCII (American Standard Code for Information
Interchange). Also "Indian languages Transliteration” (ITRANS) developed by Avinash
Chopde and ITRANS represents Indian language alphabets in terms of ASCII (Madhavi et al,
2005). The Department of Information Technology under Ministry of Communication and
Information Technology is also putting the efforts for proliferation of Language Technology in

India, And other Indian government ministries, departments and agencies such as the Ministry of
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Human Resource, DRDO (Defense Research and Development Organization), Department of
Atomic Energy, All India Council of Technical Education, UGC (Union Grants Commission) are
also involved directly and indirectly in research and development of Language Technology. All
these agencies help develop important areas of research and provide funds for research to
development agencies. As an end-result IndoWordNet was developed for the Indian languages
on the pattern of English WordNet.

2.4.1 TDIL Program

Government of India launched TDIL (Technology Development for Indian Language)
program. TDIL decides the major and minor goal for Indian Language Technology and provide
the standard for language technology TDIL journal Vishvabharata (Jan 2010) outlined short-
term, intermediate, and long-term goals for developing Language Technology in India.

From the above literature study it can be clearly analyzed that a good amount of research
work has been done and is still going on in the field of CLIR, NLP etc but at the same time very
much less work has been done in the field of monolingual IR for Hindi language in particular. It
seems that Hindi language which is the national language of India and widely used worldwide,

has not been given much importance.

Indian Search engines like Guruji, Raftaar etc. are now present for Hindi IR but the
monolingual issues are not well addressed by any of them. The objective of our research work is
to highlight various issues involved in monolingual IR and suggest ways and means to solve
those issues through the design and development of a specialized tool which will take care of

such issues. [14]

3. Issues in Information Retrieval for Hindi Language

The preliminary investigation into typical information access technologies by applying

present day popular Techniques show a severe problem of low recall while accessing
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information using Indian language queries. For instance, many times popular web search engines
such as Google, Yahoo and Guruji result in "0' search results for Indian language queries giving
an impression that no documents containing this information exist. In reality these search engines

face a low recall problem while dealing with Indian languages. Table 1 illustrates a few such

cases. For example, a Hindi query for “world trade center aatank-waadi hamlaa™ “d o5 (o]

Teed Tdehdle] eolHT « “Terrorist attack on World Trade Center” is shown to result in "0’

documents in table 1, however a small rephrasing of the query in table 2 shows that these
keywords exist in second search result. But just saying we have a recall problem may not be

sufficient. The next obvious question that follows would be "how much is it a problem?’

Table 1: Problems faced while search in Hindi / Low recall

Jos ¢35 Wex HTadh
8,820 92 12
gHT
s 2‘5’ e 331 10 1
ATAHIIEH
R -
e v RS 708 50 1
AR S Fre 37,100 7400 93
Rram 3k e ’
Table 2: Improved Recall
Keyword Spelling Variant English Equivalent Synonym
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expected Mostly Used

3TETOT T Rerderd/ RerdeeT

It N/A N/A BIICT/%rIcT

4. Factors responsible for low recall in Hindi information retrieval

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 such content. Information
Retrieval in Hindi language is getting popularity and IR systems face low recall if existing
systems are used as-is. Some characteristics which 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. We conducted many
experiments to show importance of these parameters in Hindi information searching on web [15]
[16].

Relevant information can be mined out by transforming the Hindi queries. Search engines
neither make transformations of the query nor find keyword equivalents. We present an
interface to the search engine called Hindi Query Optimizer which helps improve low recall in
Hindi IR. In this paper we focus on the Design and development of the Hindi Query Optimizer
and show how the recall problem for Hindi Language is solved up to a certain level for
Monolingual IR.

5. The Hindi Query Optimization

We introduce Hindi Query Optimization technique as a database oriented approach by
bringing morphological variants, spelling variations, synonyms and English equivalent Hindi
words under one large scale database. The data base can be accessed via an Interface which
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serves as an input platform for user queries. The query entered by user is then fed to database to
fetch the Morphological variants, spelling variations, Synonyms and English equivalent Hindi
words. The variations of the query generated by the interface are then fed to search engine/s via
interface to obtain search results. Users provide input to search systems at their own
convenience. No particular standard is followed for writing Hindi on web. Hindi is India’s
official language which is further under the influence of regional and foreign languages
particularly English [16] and this result in synonym and spelling variation of Hindi keywords.
Below we present an example table 3 that shows how different results of the same nature can be

obtained by making variations of Hindi query based on the above factors. For Query 3IR&T0T &

olTH.

Table 3: Query organization

S.No Hindi Query Google Results
1 HRETUT & of1eT 891,000
2 3T&Te (Spelling Variation) & @Y 31
3 RSTdereT (Reservation )& SITIT 24,900
4 RSTdRreT (Reservation) & ST 1,090

Table 4: Spelling Variation of at least one keyword of the query

S.No Hindi Query Google Results
1 3RETUT & BrIer 365,000
2 3TRETT (Spelling Variation) & WHTIEr 25
3 RGTdereT (Reservation )& HIRIGT 15,100
4 RSTderT (Reservation) & HIIGT 1,150
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Table 5: Synonym Variation of at least one keyword of the query

S.No Hindi Query Google Results
1 HRETUT & BrIer 13,800
2 3&TT (Spelling Variation) & WIIGr 1
3 RSTRreT (Reservation )& BIRIGT 371
4 RSTdLM (Reservation) & WIIET 426

Table 6: Phonetic difference in Synonym Variation of at least one keyword of the query

S.NO New Data Base Entries of Popular Keywords and their phonetic equivalents
::Hdo-d-ll::HoildZﬁﬂcqm:ﬁﬂ&“dim%:ﬁ:m:ﬁdrﬁ:J-Idrqa-ldid-idldld:mﬁ'
1 a1t ye7-ale
“ENETIT: I THT ol ET ol EITeTol 3T 3 Eoh T FHH R HV G- FNCUT-FI
2 foeT 37T TSR $T9CTAR.
5 QAT HTCGT_STE-HTIGT_SATe AT cATe SIS A T3 TH.
FATOT. AT IR &7 AR 3ITET I ol -l T RIAR T (g et ek ug:
4 gehr: fArsuTTe: g R e s erer. farereTor: 3118 =r: 3re=amell 3irect - e crer: 3ra iy | g 31
Y P IAUT: 37T FUa o 9T
5 ST 3TN 3 TR oueT: TR CATeT - ToleT: Cols7 Ol TIdT: gTferd’t gifera-gifaes
EAEL e e Aed AT d T 3R AT 3R T 3R T TaTE: 8 H T T el Y
6
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7 AT FAN AN Frg e

9 Faafdearor gia e gfaatdd. sfaaffer

A e AT o T AR HE TR AT HIT AT S A T e e era srere: fAdar:
EIEdeR: fgarel: 31fAaT: 31faed: 3 3aRT gt 5. %hs: i Pe

10

By observing the above example tables a Hindi query can find its variations in different
forms and in each case different set of search results can be obtained. The major problem for
Hindi data retrieval is due to spelling variations. Not only basic Hindi keywords have spelling

variations but synonyms and English equivalent Hindi keywords also suffer from spelling

variations. In the light of above example the keyword 3TR&TOT (AARAKSHAN) is a basic
keyword having 38T (AARAKSHAN) as a spelling / Phonetic variation, the English
equivalent Hindi keyword for (AARAKSHAN) (3R&TOT/3IRETH) is (Rerdere)
(RESERVATION) and it further has a spelling variation (ReTdere) (RESERVATION).
Similarly the basic keyword T8 has a synonym (%1dar) (FAAYDA) which finds its frequent

use in the context of the query and has one more phonetic variation (1IcT) (FAAYDA).

In the above table we present the google results against different forms of the query and
observe that for each semantically equivalent query we get a different quantity of results which is
due to spelling / phonetics, synonyms and English Hindi equivalent keywords. The phonetic

difference between the keywords (Reraere) / (ReTdere) and (WTier) / (WIFET) is because of
pronunciation. In both the keywords the dot under the letter ST (J) and % (PH) brings a huge
change in web results. Keyword (RSid?ie) containing letter ST is pronounced as

REJESRVATION and letter ST as REZERVATION which is more appropriate similarly
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Keyword (%1IaT) containing letter % is pronounced as PHAAYDA and letter % as EAAYDA

which is more appropriate.

Without changing the semantic nature of query search results can be mined out by
including the spelling variations, synonyms and English equivalent Hindi Keywords in the query.
We also used keyword/query ranking system to suggest the users so that one can pick the highly
ranked query to pursue the search. Detailed description of the keyword/query ranking system is
explained later in this paper. Search engines do not include these factors in searching. To
facilitate users we attempt to develop an interface which acts as a query optimizer, supported
with large scale Hindi database different from Query expansion. Query expansion uses different

techniques and methods which have least role in query optimization.

6. Database

The Hindi Query Optimizer interface has been developed by using a Database Approach.
The study of the structure of Hindi language and its importance in Hindi IR suggests a need of
Database which could help in handling of Morphology, Spelling Variations, Word Synonyms
and Foreign Language words that directly influence Hindi Language on a wider Scale. The
portion data for development of database has been obtained from Hindi Wordnet and subsequent
modifications and additions have been made to the database as per the interface and language

platform requirements.

6.1 Hindi Wordnet a brief introduction

The Hindi WordNet is a system for bringing together different lexical and semantic
relations between the Hindi words. It organizes the lexical information in terms of word
meanings and can be termed as a lexicon based on psycholinguistic principles. The design of the
Hindi WordNet is inspired by the famous English WordNet.
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“In the Hindi WordNet the words are grouped together according to the similarity of their
meaning. Two words that can be interchanged in a context are synonymous in that context. For
each word there is a synonym set, or synset, in the Hindi WordNet, representing one lexical
concept. This is done to remove ambiguity in cases where a single word has multiple meanings.
Synsets are the basic building blocks of WordNet. The Hindi WordNet deals with the content
words, or open class category of words. Thus, the Hindi WordNet contains the following
category of words- Noun, Verb, Adjective and Adverb.

Each entry in the Hindi WordNet consists of the following elements

Synset: It is a set of synonymous words. For example, “ﬁ?@TIW, GTSRATET, Fhel” (vidyaalay,

paaThshaalaa, skuul) represents the concept of school as an educational institution. The words in
the synset are arranged according to the frequency of usage.

Gloss: It describes the concept. It consists of two parts:

Text definition: It explains the concept denoted by the synset. For example,“dg TATT STgl

i a1 ArEAAS TR Fr 3iTarie fem & St 87 (vah sthaan jahaan praathamik

yaa maadhyamik star kii aupachaarik sikshaa dii jaatii hai) explains the concept of school as an
educational institution.

Example sentence: It gives the usage of the words in the sentence. Generally, the words in a

synset are replaceable in the sentence. For example, “g8 ﬁ?.‘\:CI'IW H ggell & drgdl deh &l

forerr &r STl 87 (is vidyaalay men pahalii se paanchaviin tak kii shikshaa dii jaatii hai) gives

the usage for the words in the synset representing school as an educational institution [17]

The Hindi Wordnet API is available online at http://www.cfilt.iitb.ac.in/wordnet/webhwn/ and

has no direct application to information retrieval. We also focus on exploring the usage of Hindi
Wordnet for its application to Hindi IR. Below we present a snapshot of Hindi database offered

by WordNet.
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Figure 1: Snapshot of Hindi database obtained from Wordnet

000001 02 11 35t HoaA et 3 - S S5 3t e = s 0005 2224 0101 00000008 2224 0
D00002 02 08 s st sarentie sle s saens =ftevy 0003 2224 0101 00011763 2111 00000183 0400
000003 02 01 wufre 0004 2224 0101 00002475 2111 00000196 2111 00000923 0400 00000111 | s & ¢
000004 01 05 nirs_wurs d=v_ s -qua_ g7 qro-streoa_sws 0012 1223 0101 00000006 1102 00001973 1103 001
000005 01 06 Frare i _sfr firara fararwiurs Teras 0004 1102 00000451 1141 00005665 1141 00000454 0«
000006 01 03 smirs_suwmsmon_sfnsmia_rwan 0004 1223 0101 00000004 1223 0203 00000004 1102 0000197
D00007 02 02 s aras 0003 2218 0101 00003713 2111 00000196 0400 00000101 | =t 3oy gan & ww 2t
000008 02 14 st st SHe1_§ i S ol AT U e 5 s et g idyasaes 0003 2224 0101 00000001
000009 01 09 amve_and e iyand arow_assy aeerd sy oy sy 0009 1218 0201 00000018 1218 0005 00(
000010 02 09 sueridhyr_gamdarisaomswon_ganesgrgn s 0002 2111 00003833 0400 00000101 | ou®r 54
000011 01 06 yufr=mpafmm sh=aamTrasd e sararie 0003 1224 0101 00000016 1102 00002377 0400 |
000012 01 07 wrfrtmdy i seaan s trtash e tnmrarsr 0003 1102 00002377 0400 00000062 0400 0000(C
DO0013 01 20 srearams . smrant . 3 ey 3o s s (e T T T oar T R T L3t L3y oy s et 3 3T 3T e oy 37T
D00014 01 06 e e o i Frehersr 0002 1102 00005024 0400 00000040 | swr-§zor w womd 20 4 5
000015 01 03 mermametyaa= 0012 1102 00011769 1103 00027164 1103 00027175 1103 00027184 110
000016 01 02 sewersa=cofran 0003 1224 0101 00000011 1102 00000075 0400 00000079 | scwr ofts 012 &
000017 01 03 st stomeoeiswes 0002 1102 00000183 0400 00000052 | ot & & ureat gv 8 3wt gomaganr ok a
000018 01 11 zeaysd gwret: 3oy omoest (ET_oht s =i _ari st 3riama s et ey 0018 1218 0102 00000009 121
000019 01 09 s=r= .y Tesar= =T arrass=zr 0050 1150 00007251 1150 00009076 1150 00017970 11!
000020 01 12 mra_ge -am_azd mraete aranzyd e s it v aerads sz 0181 1224 0101 00000
300008141 1103 00009395 1103 00009413 1102 00009531 1103 00008057 1103 00009636 1102 00009!
10019235 1103 00019571 1103 00020146 1103 00020187 1103 00020397 1103 00020936 1103 00021434
000021 02 06 samuesr e sege e s sasaria 0003 2224 0101 00000100 2111 00000196 0400 0000
000022 02 15 sramér srodoy 3 s 3ne s HEGoT Uy L SaTH T ey 3oy e s e s e afa e 0003 2224 0201 0
000023 02 16 37 3w STt T -k AT ST AT | ST a0 AT 30 He T e 3 v srmmaarmeny 0003

The database obtained from Hindi Wordnet has been parsed and modified as per the application
requirements. New additions have also been made. A snapshot of the parsed/modified database

that has been used for our research purpose is presented below in figure 2.

Figure 2: Snapshot of Hindi database Modified as per application requirements
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The Modified Database is a two column database first column holds the keywords with all their
morphological, phonetic, synonyms and English equivalent Hindi variants and second column
holds the text definition.

6.2 Additions in the database

The Wordnet database includes the variants of the keywords up to a certain level. On
closely observing almost all entries in the database we found that there is a need for inclusion of
more English equivalent Hindi keywords along with their phonetic variants (which are least in
the Wordnet version of the database under use) and more phonetic variations of existing Hindi
keywords. Since the synonyms and English equivalent keywords have more phonetic variations,
we have added those keyword variations up to a certain level. Below we present the examples of
appropriate additions (highlighted) to the Hindi Wordnet database table 7. Keywords highlighted
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in bold are English Equivalent Hindi keywords, and those highlighted in bold and italicized are
phonetic variations. All highlighted entries are new additions to the existing Wordnet and the

process of adding new entries and new keywords will be a continuous process.

Table7: Appropriate additions (highlighted)

Google results: Number of
English Word Transliteration Actual Hindi documents returned for
Transliterated words
Policy qiforeg giforer 625
Corruption FIETCTHA HICRIT 2,280
Insurance EERS ) SN 460
Health g3y gey 871
University RIGEIER iafaer 870

Hindi web developers make use of the transliteration software. The most popular and freely
available transliterator is Google Transliteration software. As it is quite clear that now-a-days
Hindi data available on the web is influenced with English Language and many commonly used
English keywords written in Hindi are used in the web pages. Some of the common words are
Policy, Corruption, Insurance, Health, University etc. The Transliteration of these words yields
non-standard and wrong Hindi output and the web pages are affected due to this and hence the

need for retrieval. To make our point clear we present an example table 8 below.

Table 8: Results obtained for wrongly transliterated Hindi words

Medical Terms Hindi Spelling Variant/s

Antiretroviral TERCIaTSTel TeERearsId
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campylobacter Frrselidael FECTAlaFT
Dyspepsia Suftgar SEacgar
Filariasis FEIRUEH a3 oy
Hepatitis Roesica guersfeq / federsien
Impetigo sFafeay SFEUEEN
Tuberculosis I CC D IIEEE] LS IIEEE]

RS 375

The data retrieved against these keywords is relevant in the context of the keywords. But the
question is how a native Hindi user will be able to fetch this kind of available data from the web.
To ensure the retrieval of such data we include keywords like these in our database as additional
entries as shown in table above.

6.3 Domain Specific Database approach

As the Hindi literature is growing on web it becomes very important to focus on the
various domains. Hindi information on domains like agriculture, medicine including Ayurveda,
tourism, etc., is now available on the web. Therefore it becomes veryimportant to make this
information available to the users. Hindi Wordnet does not include domain specific keywords on
larger scale. We take into consideration the inclusion of domain specific keywords into our
database. The development of all domain specific databases is a time consuming process.
However the process of inclusion of medical domain based keywords in the database has been
started which includes names of the diseases and names of the medicines along with the phonetic
variations of the keywords. As Hindi language is concerned the Medical terms in English
Language are often misspelled in Hindi. We attempt to include in our database the correct senses
of such words in Hindi by including a separate domain with dictionary look up style. Some of

the (medical terms) keywords are listed below in the table.
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Table 9: Addition of medical domain specific keywords in Hindi

Users Keyword Frequency
User 1 T

User 2 SR

User 3 SN

User 4 SN

User 5 AR

User 6 SR

User 7 SR

7. The Interface Design

The interface has been designed to carry out the Hindi Search activity where Hindi query
can be issued by the user either by typing from keyboard or using transliteration API. We have
also provided a standard soft Hindi keyboard for the query input. The interface uses database as
backend for matching and retrieval of Hindi keywords. Search engines like Google, Yahoo, Bing
and Guruji can be used as selections for information retrieval which makes the interface a Meta
search platform. The queries supplied by the user are saved in query-log which is a separate
database used for processing the keywords for their further optimization. To accomplish this
purpose we used the keyword ranking approach. The process of keyword ranking is simple to
use and implement. The generalized working model of the system is shown below as a graphical

layout.

Figure 3: The General Model
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Figure 4: The working model of the query interface/optimization system
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7.1 Keyword Ranking

The Hindi keywords are present in the database with their variants as a group. The

maximum usage of a particular keyword in a group gives it a high score. Example: The keyword
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insurance has following variants: STHT:SYTRT:3-ANH 3G, The maximum usage of a

particular keyword will be suggested for its use.

Table 10: Frequency of word

Users Keyword Frequency
User 1 raT

User 2 am

User 3 SRIANTH

User 4 AR

User 5 SRIANTH

User 6 AW

User 7 AW

Since the keyword 233 has been used more frequently in its group; it is recommended for

use in search.
7.2 Query Optimization

The query optimization can be done on the basis of keyword ranking. When multiple
keywords are supplied as a query each winning keyword from its group is arranged in an order
and is suggested as an optimized query. The example below throws light on this procedure.

Let a Hindi query be Ra & facer f&aer (Foreign investment in India). The keywords have

following variants associated with them. Variants are phonetic, synonyms and English equivalent

keywords in Hindi.
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Table 11: Multiple keywords in a group

Keywords Variants in Database

TEe et frg el TR a_av:fEeledr: e e sRaa: fewaredre:

e (GRS SRR

H & _3eTh_eel:h_sliar:

R e o T Fae i AR bt IR b fa e el 3roteTell: 31oter: 3= geefy

e - IS S HTAR T R R R

Yoll_foraerysi-
foraer

G R G o M BT E o= [ o= s Dol 2 L = Cs Do = Lo ol=Cots Do = [l

Depending upon the number of hits on the particular selected keyword,” the ranking procedure
will generate the combination of the most frequently used keywords into different queries in

ascending order. The following queries can be generated by using the keyword ranking method.

Table 12: Number of queries that can be generated

S.NO Order of suggested queries
1 S 3 fadelr So-fder
2 HRT H BT SeadEHS
3 fRegETel &_37e IRegedht fader
4 And so on

By using the aforesaid approach the problem of recall and precision in Hindi language
has improved up to a significant level. The original query can have its variants without changing
the sense of the query thus reducing the efforts of users to pursue search. Not only the recall and
precision have been impacted but the scope of search for user has become easy and simple. The
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database oriented approach saves time and efforts of user for making searches as all possible
variations are provided to user for his reference. User is benefited in two possible ways first
he/she can use his own selections for query generation second he/she can use the suggested
queries which are generated by the interface.

To facilitate the Hindi input the transliteration service along with soft Hindi keyboard is
also provided to the novice Hindi users to submit their queries. The keywords supplied by the
users are sent to the database to fetch their phonetic variants, synonyms and English equivalent
keywords. Users can select the keywords from the list and proceed with further search. Below

we present a brief demo example of the working of the Interface. A Hindi query is supplied to

the interface, Hindi Query: JaT 3=iTfaieh JXEHR which means Young scientist award. The

result provided by interface is the select list of the keywords obtained from the database. The
select list contains the possible variations of the keywords in the query which can be selected for

further search. The example is explained below in the figure. Snapshot of the interface

Figure 5: Snapshot of the Interface
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7.3 The query log and optimization

As we discussed above, using keyword ranking method, the query can be optimized to
the highest level. To accomplish this, the interface maintains a query log so that the queries
submitted by the users can be recorded and optimized. The number of hits on a particular
keyword decides its score. The major factor that influences the Hindi language is its phonetic
nature. A keyword can have various spelling variations. Hindi users make use of different
spellings for the same keyword. Our approach to keyword ranking depends on the probability of
the selection of the phonetically right keyword, right synonym and right English equivalent
keyword. An example below shows how the query optimization can be implemented and be

helpful to the Hindi web users to search the web.

For query JaT d=iTfeieh GIEHR most frequent searches have been made for drgfeTe
(scientist) as compared to 3<Tfeeh and 37aTS (award) as compared to qIEPR which is recorded
in the log. Therefore the optimized query against JaT d=1Tfeieh IEHR becomes JaT ATSfeTE

37a1$ and meaning of the query remains the same. The optimized query can be seen encircled in

the figure above.

7.4 Relevance Feedback

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. Web search engines can use human evaluation of search results
without the expense of human evaluators. An additional advantage of this approach is the

availability of real time data regarding system performance. We use the explicit feedback to
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calculate performance metrics, such as precision. We show that the presentation of relevance

feedback to the user is important in the success of relevance feedback.

To observe the relevance of the search results the feedback feature has been provided
with the following parameters:
1. Average
2. Good
3. Very Good
4

Excellent

The feedback provided by the users is saved in a separate log to analyze information on how
users are searching. Below we present a snapshot of the interface where the working of the

feature of the feedback module is shown. Also it can be seen that a query ¥2eTaR 3T Axd
is optimized as IR AR HeFd. In figure 6 it can be clearly seen that feedback results for

the query sIRIT HRT HeFd are better than the former; therefore, the feedback feature plays

an important role for optimizing the query.
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Figure 6: Feedback for query @t $Rd #Hed
> | Typo your Quorybotor |

HWHAR sSAT Hb
@ Yahoo O Google O Bing O Guup O Dictionary

FRCAT AT HTH
@ TYahoo O Google O Bing O Guryi O Dictionary

- : ] ] Query Log Yiew Bating Kewhoard
Query Log “iew Riating Keyhboard — = .

» Rating of

Click on feedback to rate this query

Click on feedhack to rate this query

Excellent 4
Excellent ® 0 -

Ve d 5
Yery good 2 Ty goo
Good ) [} Good [ ] 3

e QEE— e @ ’

e

[ @een Bl N Rl ool
ALY A T LY HLT eh

7.5 Interface as a source of word look up dictionary

The database has been organized as a two column data source first column being the
keyword/s source and second being the text description. It can be used as an online dictionary at

the interface level as shown below in the snapshot.

As discussed above we also have included a dictionary feature so that meanings of
complex Hindi words can be understood. In the Database section of the paper we discussed, the
two column arrangement of the database where the first column holds the keyword/s variant/s etc
and second holds the explained meaning of that keyword. A sample snapshot of the interface

with dictionary feature is shown below.
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Figure 7: Dictionary feature with the meaning of the keyword along with the related words.
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1=
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AT S et wed Wi =EiE Earen

We conducted experiments related to monolingual IR and web IR in the context of Hindi
language. 1245 Queries received by users were organized into various domains namely
“Agriculture”, “Science and Technology”, “Medical”, “General” and “Tourism”. Some
additional experiments on the effect of phonetics and transliteration on proper nouns (names of
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 by using our interface. In our experiments we concluded that the query
optimization helped to solve the low recall problem up to a great extent. However, keeping in

consideration the length of the present paper the experiments will be reported shortly.

8. Conclusion: Query Optimization as solution
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All the issues discussed above lead to low recall in Hindi search process and are needed
to be addressed. In our work we addressed all these problems and found that the problem of

recall can be solved by including these parameters in Hindi search.

The Interface supported with large scale database designed by us handles all these issues

and thus solves the problem of 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 queries supplied by the user are saved in query log which is a separate database
used for processing the keywords for their further optimization. To accomplish this purpose we
used the keyword ranking approach. The Hindi keywords are present in the database with their

variants as a group. The maximum usage of a particular keyword in a group gives it a high score.

When multiple keywords are supplied as a query each winning keyword from its group is
arranged in an order and is suggested as an optimized query. The optimized query is further
suggested to the user to use as it contains optimized keywords which have been searched most of
the times. Interface helps users to mine the Hindi information from web and hence chances of
retrieving relevant information are increased. The query optimization has solved the problem of

low recall for Hindi IR up to a great extent.
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