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ABSTRACT

With the internet growing at an exponential rate the web is
increasingly hosting web pages in different languages. Hence
it becomes essential for the search engines to be able to search
information stored in a specific language. The native users
also tend to look for any information on web nowadays. This
leads to the need of effective search mechanisms to fulfill
native user’s needs and provide them information in their
native languages. The most preferred language for web
information access is English Language but the growth and
popularity of internet in countries like China, India, Russia
Middle East and south Asia has lead to the importance of IR
in Languages other than English. There has been a great
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1. INTRODUCTION

The growth of web as a source of unlimited information has
lead to a revolution in the area of IR. The internet has become
a popular source of information not for the technocrats only
but a common man too. The most preferred language for web
information access is English Language but the growth and
popularity of internet in countries like China, India, Russia
Middle East and south Asia has lead to the importance of IR
in Languages other than English. The increasing growth of
non English content on the web needs a proper mechanism to
be accessed so that such content becomes noticeable and
available whenever wherever necessary. Looking from a
global perspective India is the world’s third largest user base
behind China and the United States. There has been a great
increase in Indian content on the Internet and this has made
the companies like Google, Yahoo, and MSN to offer contents
in Indian languages particularly in Hindi which is the official
Indian language and spoken worldwide.

Even though there is an availability of huge content
in Hindi and other Indian regional languages on web, a very
few search engines like Google, Raftaar, Webkhoj, Guruji are
available for retrieval of such information but performance of
these search engines is not up to the mark as they are not able
to provide quality information particularly in Hindi Language.
This is because Hindi Language has a very complex and
varied structure and vast language diversity. About 22
languages are spoken across the country (India) and Hindi
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increase in Indian content particularly Hindi on the Internet
but retrieval of Hindi information is a complex task because
of the various reasons such as Phonetic nature of Hindi
language, morphology, word synonyms, ambiguous words
etc. Influence of regional and foreign languages especially
English on Hindi has been observed as a major factor
hindering the performance of IR in Hindi language. The
objective of the paper and present research is to study the
effect of English on Hindi IR. This paper covers the
comprehensive analysis of the influence of English Language
on Hindi IR and its effect on performance of search engines
supporting Hindi Language.

being the National and official language gets influenced by
the regional languages.

Major factors that affect the performance of search
engines for Hindi searching on web are Phonetic nature of
Hindi language, morphology, word synonyms, ambiguous
words and Influence of regional and foreign languages
especially English on Hindi. The influence of English
language on Hindi has been observed as one of the major
factors that affect the performance of Hindi IR which has been
studied experimentally and discussed in this paper.

2. INFORMATION RETRIEVAL AND
HINDI LANGUAGE

Hindi language is spoken by the major population of India.
About 5% of population understands English as their second
language. Hindi is spoken about 30% of the population. A
wide variety of Hindi Data and Literature is now available on
web. The number of users who want the information in Hindi
language is increasing [1]. Hindi is the language of dozens of
major newspapers, magazines, radio and television stations
and of other media. Major Hindi newspapers and TV channels
have their websites in Hindi which are used by wide section
of society. [2]. A recent survey by a Delhi based research
organization - Juxt Consult - says that 44 % of existing
Internet users in India prefer Hindi over English, if made
available. Similarly 25% existing Internet users prefer other
regional languages. Many big companies like Google, Yahoo
and Sify are also taking big steps in Hindi and other regional
languages [3]. Hindi IR is still in a very nascent stage. As
mentioned above problems like Phonetic nature of Hindi
Language, morphology, word synonyms and ambiguous

30



words affects the performance of the search engines in Hindi
language information retrieval. These factors are briefly
discussed as:

e  Morphological Factors: Morphology is the branch
of linguistics that studies patterns of word formation
within and across languages, and attempts to
formulate rules that model the knowledge of the
speakers of those languages. [4]

e Phonetic nature of Hindi Language: Many
different languages are spoken in India, each
language being the mother tongue of tens of
millions of people. While the languages and scripts
are distinct from each other, the grammar and the
alphabet are similar to a large extent. One common
feature is that all the Indian languages are phonetic
in nature [5]. For example; Following are the
possible spelling variations for the Hindi word

313S (angrgji): (means English)

e Words Synonyms: India has rich diversity in
languages, culture, customs and religions. But, the
language structure and variation in dialects is
making hindrances in the advantages of Information
retrieval revolution in India. For example: we know

God is named as “819TdTa1” in Hindi but we can also

call “#3ITdTeT"as “9'31"’3?3?” or “adr” and more. It

is difficult to decide that which one is to choose?

e  Ambiguous Words: Many words are polysemous in
nature. Finding the correct sense of the words in a
given context is an intricate task. One word has
more than one meaning and meaning of word is

depends on context of sentence. Example &Y (Tax)
having synonyms sdr1aT, Ql?m", g, A, EFTin
one context and in another context &Y (Hand or

arms) g&d, Eﬁ%’ 3T, &Y and &Y (to do) ST in
another context.
An experimental analysis has been done on these parameters
by Dr. S.K Dwivedi and Rajesh Kr. Goutam. [2] Their
experimental study reveals that not only the quantity but the
quality of the results is improved by the inclusion of these
parameters in Hindi web searching.
Another important factor that affects the performance of Hindi
IR on web is “Influence of English language on Hindi”” which
is the objective of the present experimental study.

3. INFLUENCE OF ENGLISH ON
HINDI INFORMATION RETRIEVAL

The English language has influenced Indian languages in
many ways: it affected the pronunciation of Hindi words. So
many English words have been localized in India. Some of the
words appear as if they were native Hindi words. Indians,
sometimes, are unable to get the equivalent word for that of
the English. For instance, the words, such as, road, bus, pen,
television, radio, please, rail, email, password, insurance,
internet, director, department etc are used even by the
uneducated Indians without being aware of the language of
those words. Most of the Indians use these words in English
than in their native language. [7]

English language has its influence over Hindi not only in
speaking but in writing too. When we talk about especially
Hindi literature on web it becomes more evident. Influence of
English on Hindi language has been observed as one of the
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very important parameters for Hindi Information retrieval
which is more clearly explained in the example as.
Example: In English the word exercise is written in

Hindi as (TehEIHTSST). Due to the phonetic nature of Hindi
language the word exercise (UhdIHTSS) has following

phonetic variations TehaXATSS, TS, TFORAST,
TFEIATSST in Hindi. As per various phonetic variations

mentioned above in the example a variety of popular
keywords and queries have been tested for experiments from
various domains.

In order to carry out the study software has been
developed by the authors. The tool has been designed and
developed as an interface to the search engines with a motive
of generating possible variations of a single/multiple word
query. These variations are generated based on the various
factors like morphology, phonetics, word synonyms and Hindi
equivalents of English words. A large scale database has been
developed as a backend of the interface.

4, EXPERIMENTAL RESULTS
In this section experimental results and analysis on the effect
of English words written in Hindi for IR process has been
done. In the following table a sample set of common and
popular English keywords along with their phonetic variants
written in Hindi can be seen.
Fig. 1

From the above table it can be observed that search engine
does return documents for single keyword query, documents
for all phonetic variants of the keywords are also returned
which are huge in number. From the table above it can easily
be concluded that people have their own way of representing
the Hindi words and no standard is followed for storing Hindi
data on web. Also the documents are retrieved for every
phonetically variant English Keyword written in Hindi script.

In the above table the column with bold Hindi
entries shows the keywords which are obtained by using
Google transliteration tool. The table shows that
transliteration does not provide correct Hindi word in most of
the cases. For example the correct transliteration for word

University should be If@af@iér whereas Google

transliteration provides the word 3faffic@ which is

completely wrong. It is clearly evident from the table above
that 1540 documents have been retrieved for the wrong

keyword 3faaf&ca (University) and the same follows for

other  single word  queries  Insurance SO,
Parliamentafei3/ e, CorruptionahIe fea3i=, Policy
qIferEd, Specialisteaf@3iforee. It can be concluded that

Hindi website developers make use of unchecked and non
standard transliteration which makes the Hindi IR process a
difficult task.

In the next experiment Multiword Hindi queries are selected
to test the effect of English influence on Hindi IR on precision
and quantity of documents retrieved. The Hindi query is
transformed into it variants by the software by replacing the
Hindi keywords with English keywords written in Hindi
without changing the meaning of the query. The queries are
converted into two levels. In first level one Hindi word is
replaced by its English equivalent and in second level more
than one word/s is replaced by their English equivalent words
without changing the meaning of the original Hindi query.
Example:
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An English query “Foreign investment in India”  can be
written in Hindi as “faceiy faaer #IRG & » where Hindi

keyword facel means “Foreign” “®Rel” and a2l means

“investment” “S=d¥eHc”. The query for the two levels is
transformed as:
$Re dT #RA  # (Foreign nivesh bharat mein).

BRA FFATeHE HURd H  (Foreign investment Bharat
mein).
Therefore the original Hindi query “facel g oRa # >

“videshi nivesh Bharat mein” supplied by the user is
transformed into two equivalent senses containing a mixture
of both English and Hindi language where meaning of the
query remains same. From the sample set of one hundred
queries some randomly selected queries are presented below
in table.
Fig. 2 and Fig. 3

From the above table it is evident that documents
are returned for original as well as transformed Hindi query
and the quantity of the retrieved documents is quite
considerable. In case of search engines the quality of results
is more important than the quantity therefore a table and
graphs are presented below for the analysis of precision
values. Three popular search engines namely Google, Bing
and Alta Vista are used for retrieving web results.

Fig. 4 and Fig 5

From the above table it can be clearly seen that Hindi data of
similar nature can be mined out against Hindi queries by
transforming them into their variants by including English
keywords written in Hindi. The transformation of queries
resulted in an increase of retrieved data. The relevance of the
retrieved data can also be seen in the precision column. For
every Hindi query and its transformed variation/s the degree
of relevance of documents is very close or equal or improved

e.g. for the Hindi query Taredr 3R I&FdersT; 9 out of first 10
documents are relevant and for transformed queries which are
of similar nature &¢¥ 3 IFd & and goU 3R

SoTS_SIeiere; 9 of the first 10 documents are relevant and the

same repeats for rest of the Hindi queries as shown in the
table above. Without transformation of Hindi queries the user
may miss the chance of retrieving the relevant information as
the Hindi user may not be aware of the presence of such
information on web and may be unable to formulate the
variation query based on the factor of English influence. From
the above table it can be concluded that, English influenced
Hindi information is present and is increasing day by day on
web. By the inclusion of the English keywords in Hindi script
in the form of query, the scope of searching in Hindi and
getting relevant information can be increased.

5. DISCUSSION AND CONCLUSIONS

In the above section we have observed that English Language
has its impact on Hindi Information retrieval. A wide section
of society use Hindi as its first language to search information
on web. Although wide variety of Hindi literature is available
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on the web but the retrieval of relevant information in Hindi is
a complex task because of the aforesaid problems. The
process of Hindi IR becomes more difficult because of the
structure of Hindi Language. Generally people do not follow
the actual Hindi writing standard which widens the gap
between Hindi web data and users.

It has been concluded that relevant information can
be mined out by transforming the Hindi queries. Search
engines neither make transformations of the query nor find
keyword equivalents. Because they may have the performance
and throughput problems if parameters like Hindi Phonetics,
synonyms and English equivalent Hindi keywords are
implemented at root level. However this problem can be
solved at interface level. Therefore to lessen the efforts of a
Hindi user to search such information a software has been
developed (a brief description has been mentioned above in
section 3) which acts like an interface between user and
search engines. With the help of this tool user can widen the
scope of search on web in Hindi language.

There is general feeling among few researchers that
Hindi spelling checker like Google’s “Did you mean” tool can
be used at the interface level to overcome the issues related to
the phonetic nature of Hindi language. But our observation
suggests that inclusion of such tool may not help to solve the
problem as there is already a huge amount of improperly
written Hindi data present on web which will remain
unexplored by including the online spell checkers. However
the inclusion such a tool may be incorporated as an option.
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English Hindi Words | Standard Phonetic Equivalent/s Search Engine Google
Words Google Hindi
Transliterati | Keywords
on
Woman aHTT GrEG gaT GrG 42,200 101,000 3,520 34,800
fe] N N
Insurance W“T 3TN 3IRA AN | 1,220 246,000 1,390 3,710
Cancer FOT HOT ey Cornery 1,880,00 | 35,700 6,490 1,820
0
Hospital giftvea gifeaee gigee grefieer | 404,000 | 263,200 | 2,440 ,100
Corruption Frefeasis | Fead HIYAAT FICAT 1,890 368,000 1,110 58
Computer q;cqz-{ HFYY FFEYT FHegel 4,450,00 | 1,040,000 | 2,610,000 537,000
N o] k)
0
University sfafde IECIE: ] BIG IR BIGEE: [ 1,540 1,070,000 | 1,420 3,270
N o] i)
Director e SR g@w TRYFET 4,600 735,000 97,000 8,300
Accident ufegse TFdEe TFdR=c ofease 26,300 125,000 2,510 5,160
Parliament gfefsrde qrferarde qrferde grferamde | 3,240 38,000 639 1,120
specialist | Fafsrferee | TR | Tarfeee et | 143 1,440 51,300 9,820
Expert TFHYE TFEIE vFHYIe VFEqE 269,000 | 8,730 182 8
Policy qifeae YiTerET qifordr qrierET 609 395,000 69,700 289,000
Fig. 1 keywords along with their phonetic variants written in Hindi
Influenced Hindi Query Google
In English Hindi Query Level 1 | Level 2 Search Results
Healthand | T9FY 3R e | g0 3R e 3k 1,520 8,360 | 1,020
blood donation IFdcT SIS AT
Treatment for rddiy Cal 5("”01 mn Eal mn Ea) 95’800 37’200 2’150
Blood pressure SelTal AeAe
Cardiologist e Rfecas g ST FifEAeieree | 241,000 99,100 | 1,770
1,840,000 | 51,600 | 93
Government TSR arT hN GdRT | OGN SdNl
Employment QIR AT SRR TFECATIAT
Policy = =
ool Rl Ber oM | wRA W | oRe 658000 |527 |66
oreign
investmentin | & IRd A grdTeHT
India TR #
Corruption free HSETAL AqFd HRIT | HICerT HAFd | FICAT % 181,000 19,700 | 47,000
India. T 3T

Fig. 2 Transformed queries into two equivalent senses containing a mixture of both English and Hindi: Tabular
representation
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H Hindi Query 1 m Level 1 B Hindi Query 2 B Hindi Query 3
Level 2 H Level 1 H Level 1
1,020 1,520 0 Level 2 1,66 Level 2
37,2 0 g58
00 00
95,8 209,
8,360 00 000
® Hindi Query 4 H Hindi Query 5 B Hindi Query 6
H level 1 H Level 1 M Level 1
Level 2 Level 2 47,0 4 evel 2
49,00 527
66
271 0 }
1,120 658, 00 ‘181,
,000 000 000

Fig. 3 Transformed Queries into two equivalent senses containing a mixture of both English and Hindi: Graphic
representation

Hindi Query Influenced Hindi Query Precession @ 10
Level 1 Level 2 Google Bing AltaVista
ey 3R 7 3R ged 3R
& i 09|09 |09 |09 08|08 09 | 09 | 08
TeFdcrsT TeFdersT Sols_3Iaere
TFTATT T STl | STSUR T SCISUAR T
. 08|09 |07 |08 |07 ]|05| 08 | 07 | 05
Sollat gicHT
e Rifrcas g Rfrcas | wfSdenfaze | 09 | 08 | 1 | 09 | 07 | 1 09 | 07 1
Hh[{ C\\CINI Hh[{ C\\GINI PSRE K C\\dl{l
AT ANSTAT USHR THH | TFeAigHT 1 [ 09|08|08|08|08]| 06 | 07 | 08
Thra
facelt fAder IRd | v fAger BRA
H AT H eI 09 | 08|08 |09 |08 04| 09 | 09 | 04
WRd H
HSTAR HAFd FCAA HFT | el T
2 2 . 1 1 1 1 1 1 1 1 1
HRT R sfsar

Fig. 4 Analysis of precision values: Tabular representation
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HQ1

L1

Inter Precession Chart HQ (Hindi Query) L (Level)

B Google M Bing M AltaVista

2 HQ2 L1 2 HQ3 L1 12 HQ4 L1 L2 HQ5 L1 L2 HQe

L1

L2

Fig. 5 Analysis of Inter precision values: Graphical representation
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