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Factors Affecting the Performance of Hindi
Language searching on web: An Experimental
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Abstract

With the internet growing at an exponential rate the web is increasingly hosting web pages in different languages. It is 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 engines to fulfill native user’s needs and provide them
information in their native languages. The major population of India use Hindi as a first language. The Indian constitution identifies
22 languages, of which six languages (Hindi, Telugu, Tamil, Bengali, Marathi and Gujarati) are spoken by at least 50 million people
within the boundaries of the country—there are a large number of them living outside the country. The Hindi language web
information retrieval is not in a satisfactory condition. The presence of Hindi on the World Wide Web is still limited and tentative
because of attitudinal and technical factors. Besides the other technical setbacks the Hindi language search engines face the
problem of morphology, phonetics, word sense disambiguation etc. The performance of search engines is affected by these
problems. This paper covers the comprehensive analysis and also the comparison of the affect of language structure related factors
(morphology, phonetics, WSD, synonyms,) on the performance of search engines supporting Hindi language.

Keywords: search engines, morphology, word sense disambiguation, precision, Guruji, Raftaar and Hindi Language.

1. Introduction

With the web content being written in different
languages of the world, it has become important to
have tools that can retrieve information from the

documents written in different languages. In the
context of Indian languages, Hindi language has
been given much emphasis leading to the
development of significant number of Hindi
documents. In fact, of the top 100 languages in the
world, English occupies the top position, with
Hindi coming fifth. [1].

Hindi language information retrieval on the web is
still in its nascent stage. The number
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of users who want the information in Hindi
language is increasing. This leads to the demand of
the Hindi information retrieval on the web. It is the
fact that to date Internet is vigorously used in India
by the people who are comfortable in English
language. The under development of web in
Indian regional languages is one of the important
reasons behind the limited growth of Internet in
India. Indians use 22 official languages and 11
written script forms and among all the languages
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 [2].

It is the language of dozens of major newspapers,
magazines, radio and television stations and of
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other media. This generates the need of the
development of the powerful tools for Hindi
language information retrieval. [3].

2. Encoding Standards for Indian
Languages

Majority of 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 because Indian language websites
rely on unique encodings or proprietary extensions
of existing standard encodings [4]

The two main standards in character
representation of Indian languages are ISCII and
Unicode.

2.1 Indian Standard Code for
Information Interchange (ISCII).

2.2 Unicode

The Unicode standard provides with three
encoding formats: UTF-8, UTF-16 and UTF-32. Any
one of these forms can be used to represent the
Unicode characters. Each of these is used in
different environments. The default encoding form
of Unicode is UTF-16. [5]

Most often it has been observed that the use of
proprietary fonts of different standards in Central
Government Offices in India, which are not
compatible with each other, is causing serious
problems in information exchange amongst these
offices, In order to facilitate free exchange of
information/files/documents. Department of
Information Technology, Government of India has
accepted Unicode encoding for fonts as Indian
standard in this regard. [6]

3. Hindi language and web searching

The spread of Internet in India is today constrained
by the fact that mostly the English knowing have
been benefited by Internet which is a
disappointing situation as the real benefit of

internet does not reach to the common man having
less/no knowledge of English language.

The under development of Web in Indian regional
languages is one of the important reasons behind
the limited growth of Internet in India. A recent
survey by a Delhi based research organization -
Juxt Consult - says that 44 % of existing Internet
users in India prefer Hindi to 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. Despite the latent demand among
Internet users for Hindi, if there is very dismal use
of Hindi, it is due to certain constraints. These
include technological, attitudinal and economic
factors. The most important hardware used for
internet surfing is the keyboard. Various Hindi
keyboards are available in different varieties. Most
of the keyboards are phonetically different.
However, a detailed analysis of whether these are
truly optimal or better arrangements exist, has not
been done. Most of this research has been in two
broad directions:  Normal Keyboards Ambiguous
Keyboards [7]

Another constraint in spread of Hindi over the
WEB is that of limited content. Where there are
more than 20 billion pages on web in English, this
number is not more than 10 million in Hindi. This
poverty of content is partly due to technological
factors and partly due to attitudinal. It is a big
dilemma that on the one hand the number of Hindi
readers and number of Hindi-speaking people
using mobile and computers is so large, and on the
other hand the websites are very limited in their
content and number.[8] This dilemma should be
overcome as soon as possible.

4. Search engines supporting Hindi
Language

Now a day’s various search engines support
information retrieval in different languages.
Google, yahoo, Bing, AltaVista are popular
worldwide for searching the web. Recently Hindi
search engines like Guruji and Raftaar from India
have emerged out for information retrieval in
Hindi Language. These Indian search engines are
new as compared to international search engines
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listed above. These search engines find their usage
in India for Hindi IR. In this Paper we chose
Google, Bing and Guruji for experiment purposes
based upon their usage and popularity in India.

5. Factors affecting performance of
Hindi language searching on web.

Factors which affect searching Hindi information
on web are.

s 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. [9]

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.
(10]

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
“#HITdTT” in Hindi but we can also call
“HITGTT"as “U” $AX” or “Gaar” and
more. It is difficult to decide that which
one is to choose?

¢ 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 <3741,

Ledh, Ja, AT, & in one context and
in another context Y (Hand or arms) &&d,
dTe, 319, IR and FX (to do) FET in

another context.

In this paper we have focused on these four major
and critical problems, details and experimental
analysis are discussed below.

6 Experimental Study On

6.1 Morphological Factors

Hindi language is morphologically rich language.
It has well defined morphological structure and
well defined grammar. But the grammatical and
language structural standard is least followed due
to various reasons. One of the reasons is the
language diversity in India. Including Hindi there
are about 28 Languages spoken in India and Hindi
being the National Language of India is influenced
by the regional languages which results a change
in dialects not only in speaking but writing also.
Every language uses some markers like (English
language uses s, es, ing and T J 3 30
MAATRAAS in hindi language) are used with a
root word and new words are constructed . For ex.
(Planning in English) Yojnaaon I3, Yojnaayein
ST in Hindi, are the morphological variants of
root word Yojnaa ST, It is desirable to combine

all the morphological variants of the words in a
single canonical form. The process is called as
word stemming and this canonical form is called as
root word or base word. We have taken a sample
set of 50 queries to test the affect of the root word.
Following table (6.1) is the set of randomly selected
queries from the set which throw light on the effect
of the root word on the performance of Hindi
language search engines. Table 6.1.1 shows the
results of experiments for effect of morphological
factors on Hindi queries.
(Space for Tables 6.1 and 6.1.1)

It has been observed that documents returned by
all three search engines are more in number when
query with root word is submitted. This justifies
the searching of documents in the root word

IJSER © 2012
http://www.ijser.org



International Journal Of Scientific & Engineering Research, Volume 3, Issue 4, April-2012

ISSN 2229-5518

because in general we get better results with the
keywords in their root form.

It has also been observed that only Google shows
listing of morphological variants of root words,
where as Bing and Guruji show only listing of root
word supplied in almost all the sample queries
listed above in the table.

From the above results it is evident that only
Google indexes the documents keyword in their
root form. Bing and Guruji do not index in that
form that is the reason number of documents
retrieved in their case is less in comparison to
Google. The overall comparison of results from the
three search engines in tables above show that in
general the quantity of results retrieved increased
when the keywords are used in their root form. In
case of search engines the quality of results is more
important than the quantity. Table 6.1.2 and
Graph (6.1.3) shows the comparison of the
precision values of the three search engines. The
precision value is calculated by taking the top 10
results of the search engines. On closely observing
the results we can say that precision value in case
of Google is high in almost all queries. As
mentioned above Google does its indexing in the
root form of keywords it can be concluded from
the table above that relevancy of the results is also
high in Google in comparison to other two search
engines which denotes that not only quantity but
the quality of results is also affected by the
morphological variations in the keywords.

6.2 Phonetic nature of Hindi Language
and Spelling variations

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. The
variety in the alphabet, different dialects and
influence of regional and foreign languages has
resulted in spelling variations of the same word
[11]. For example; Following are the possible
spelling variations for the Hindi word 3{3Sh

(angreji): (means English)

There are numerous words which are phonetically
equivalent but vary in writing.

The word school in hindi can be written in different
ways (¥Rel, dGel, THel) When information is

searched for a single standard keyword school
¥gel and non standard Hindi phonetic equivalent

keyword ¥pel 6.9 million results are shown by
Google for former and 1.4 million for later. Hindi
Language is influenced by the other regional
languages which results in phonetic variety of
words for example the English word school
(¥%eTin Hindi) is pronounced and written as
ISKOOL $¥gel by the majority of population of
India in different states. For the Hindi word
ISKOOL g¥gel more than two thousand results are

found. Search engines should be capable of
retrieving the results against phonetically
equivalent words of keywords entered to search.
User may use any keyword for searching and
search engines should be capable to support all
phonetically equivalent words. Following are
randomly selected queries from the set of 50
queries tested on Google search engine

Following table 6.2.1 and graph 6.2.2 below show
the results and precision offered by Google.

(Space for Table and graph 6.2.1 6.2.2)

In the above table it can be clearly seen that search
engines return a handful of documents on various
Hindi phonetically equivalent queries. It is
observed that no particular standard exists for
writing the keyword to fetch Hindi web data. For
every phonetically equivalent keyword/s in the
query variation in the results exist. L.e. a different
set of documents are retrieved with least
repetition. From the precision chart it is clearly
observed that the degree of relevance for queries
containing phonetically equivalent keywords is
almost same or nearly equal. The native Hindi user
may not be aware of the Phonetic issues in Hindi
IR and may miss the relevant information of
his/her use.

6.3 Words Synonyms

A word can express a myriad of implications,
connotations, and attitudes in addition to its basic
“dictionary” meaning. And a word often has near
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synonyms that differ from it solely in these
nuances of meaning. Choosing the right word can
be difficult for people, as well as for the
information retrieval system. For example the
word (3THYUT) in Hindi (Ornament) in English, has
following commonly spoken synonyms &,
[/ 3 E. ['

Table 6.3.1 and graph 6.3.2 has been presented
below which shows the comparison of precision

values against three search engines.
(Space for table 6.3.1 and graph 6.3.2)

From the experiments researchers observed that
using Hindi keywords with their synonyms
improves the information retrieval against a query
in Hindi language.

Not only quantity of documents returned is
affected but quality is also affected by using
synonyms of Hindi keywords.

From the above table and graph it is be observed
that documents returned by Google are more in
quantity than other two search engines and least
number of documents are returned by Guruji
search engine the reason behind may be
availability of less documents or poor indexing .
However we are interested in quality of results
than quantity, As far as quality of results is
concerned it can be clearly seen that Google and
Bing provide quality data than Guruji. And in the
average case Google still stands first in the row
that means precision values by Google are more
than that of Bing and Guruji in this case. Thus it
becomes clear that by changing a keyword into its
synonym equivalent, results can be obtained.
Therefore it is evident that synonyms of keywords
play an important role in the process of Hindi
information retrieval system.

6.4 Ambiguous words

Ambiguous words deflate the relevancy of the
results. The examples mentioned below shows this
aspect very clearly. Consider the following query.

(In English) - (Women like gold).
(In Hindi)~> (AR & Gl 06T §).
In this query the word T (Gold) is ambiguous as

it has another meaning i.e. to sleep. In the context

of above query the word &I is gold. But it can
be also interpreted as women like to sleep.

Another Query: (In English) >(The common
people's choice).

(In Hindi) - (3T AT 6T T6g).

Here the word 31T is ambiguous. The word 3TH in

above query means common. However, In Hindi it
also means mango. So the above query can be
interpreted as “mango is people’s choice”. Various
experiments have been done on this issue on three
search engines to check their performance on
handling of ambiguous word in a particular
context.

We experimented on a sample set of 50 ambiguous
queries and below we present five randomly
selected ambiguous queries. In table (6.4.1) second
column contains five queries in Hindi, third
column holds the ambiguous keyword in one
context and fifth column holds the same
ambiguous keyword in other context. Fourth and
sixth columns hold the meaning of queries in
English with respect to the ambiguous keyword in
context.

(Space for Table (6.4.1))

Ambiguous queries mentioned above in the table
are tested for results against three search engines
Google, Bing and Guruji. Results are shown below
in tables 6.4.1, 6.4.2 and 6.4.3 as.

(Space for Tables 6.4.1, 6.4.2 and 6.4.3)

From the above results obtained in tables it is
observed that all three search engines return
documents without differentiating between the
contexts of keyword in the query. In the above
table the last column labeled as “other Context”
holds the number of results which are not relevant
to the query supplied or those documents which
contains the keywords in other non required
context. From the results it is clear that all search
engines return documents in different contexts.
Therefore it can be concluded that search engines
underperform when supplied with ambiguous
queries. Numbers in column labeled as “other
Context” signifies the deviation from relevance.

For example for query J& H ol T (aggregate

destruction in wars) the column “Other Context”
for Google contains 5 documents for Bing contains
8 documents and for Guruji contains all 10
documents.
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In another query WU &1 Wel (art of snake

charmers) another context (Snake charmer’s snake
head) retrieved documents are expected to be in
context (art) but from the above results obtained it
can be seen that google returns all 10 documents in
non required context (snake head) and Bing
returns 9 documents where as Guruyji fails to
retrieve even a single document.

In the above scenario it becomes important for the
search engines to address to the issue of ambiguity
in keywords to obtain better results.

7 Discussion

We tested the performance of three search engines
Google. Bing and Guryji for the challenges
mentioned in the section (5). After the comparative
analysis it is concluded that for morphology, query
when supplied with root word yields maximum
results. It is also evident that Google indexes the
keyword in its root form and also lists the
documents consisting of the morphological
variants of the keywords. The other two engines
Bing and Guruji do not list any morphological
variant and hence they entail to have stemmer.

It is apparent from the table (6.2.1) that phonetic
variation in Hindi keyword has a great impact on
the performance of search engines. For each
phonetically different word different set of results
are obtained. Precision graph 6.2.2 also shows that
the relevancy factor for all phonetic equivalent
keywords contained in the queries is nearly equal
for average case.

Word synonyms also play a major role in Hindi
information retrieval process as it has been shown
in table 6.3.1 above that a word with its synonyms
when supplied to the search engines results in the
retrieval of hand full of documents and none of the
search engines is capable of listing a synonym of a
keyword in the documents retrieved. However, the
precision values of Google are better than other
two search engines.

Ambiguous words in a query bring down the
performance of search engines. None of the search
engine is capable enough to handle the problem of
ambiguity in query. It was observed that search
results were far away from relevance and results
obtained are out of context in almost all the cases.

8. Conclusions

In this paper we discussed the issues and problems
which a user may face while finding Hindi
information on web. We tested the parameters that
affect the Hindi search on web. Search engines may
have the performance and throughput problems if
these parameters are implemented at root level.
However this problem can be solved at interface
level. Therefore in this direction we have
developed software with a large scale Hindi
database which is an interface between Hindi user
and search engine. The software takes care of the
Hindi phonetic variants, word synonyms and
regional/foreign words that influence the Hindi
Language.
implementation details will be reported shortly.

Complete description and
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S.No Query in Hindi Meaning In English | S.NO | Query in Hindi Mg?gl?sghln
. gfeyar
1 9T auiaa Indian rain forest 6.2 . Bird’s species
gSrfaar
1.1 HRAT aur g=T Indian rain forests 7 B FAEAT Agrr(')%l:g#]re
¢ _ < . Y Agriculture
2 ¢dIg QUTSAT I hIROT | Reason for air crash 7.1 HIY GATATIHT problems
TS GETAT3T &l _ HITATAR o
2.1 Reason for air crashes 8 Use of pesticide
HITIT STAATS
3 . 8.1 Use of pesticides
arefy T India STAAT
AR H arell ST i
3.1 o Languages _spoken n 9 AT A9 Mental illness
arelt sTTTd India
HRS H drell STt Languages spoken in ~
3.2 ! guages sp 9.1 | ARG AMPNTT |  Mental patients
arelt sromait India P
Lake on the verge of .
4 farqqe @1 aT g extinction 9.2 ATATE® A9l Mental Patient
, Lakes on the verge of RICIEIRCERE) : .
4.1 fareqer @1 aT el extinction 10 I Policy for village
5 Trepfaes 3maar Natural calamit 10.1 RR Policies for vill
atural calami . . olicies for village
T Y ISTATHT J
. N JTHT AT . .
5.1 BICAREIEIE ALY Natural calamities 10.2 . Policies for village
JSTATT
6 el T ST Bird species 11 | weE i ey Major:f%iré%“'t“ral
6.1 af@gt T venfa Bird’s species 111 | vo@ B gy Majoro‘;‘ﬁrc';"t“ra'
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Table 6.1 List of Hindi queries

S. Root Listing of Keywords Morphological Documents Returned
No word/s Google Bing Guruji variants Google Bing Guruji
11 | #=a, st | 50,500 4,680 485
YRA, | ¥Rd,audd, | auidd, | HRd g aq
U awtam i a4, g ad ga,aqd |12 | 9rd 40,400 680 61
auf g4t
T EEeaT 2.1 =T 133,000 | 2,410 284
3t 22 | gdeanstt | 117,000 [ 420 23
31 | sy 161,000 | 8,330 961
3 ST TST, HTET3, oTaT TST 32 | st 6,200 935 188
33 | orwrait 6,090 441 356
. 41 | g 4,740 278 25
4 et e, e et et 42 | it 1,270 28 1
3T9aT, 51 | 3muer 102,000 | 4,030 410
5 3Taer st 3TqEr 3Tqer R pe— 1160 & 0
. 6.1 | gely gernfa | 48,200 1,670 98
geft, aférat, .
62 | gfaah 47,600 1,150 84
LESIRSE Il ST, g,
6 fa gaTfaar SECIE] e, Ssiel oo
o ’ 6.3 | gfEat 33,800 747 25
gertagr .
Srefaar
TAET A 71 | gaedr 584,000 | 30,200 1,889
T EE st e | S T [ gmeant | 584000 | 7,150 1,356
RIS, 81 | frearyrs | 36,300 1,360 333
8 | PreaArd P PICARE | PICARIR 852 | dremaa | 35800 800 575
91 | 205,000 | 21,600 1,423
9 T T, AT T [T 9.2 | ufrr 128,000 | 3,280 239
93 | e 112,000 | 6,280 647
_ 10.1 | orgar 673,000 | 18,500 3,343
AISAAT3, ST .
10 qraTaT OQroTaT qroTaT 10.2 | grararsit 669,000 6,020 990
a 103 | greamg 673,000 | 2,860 416
] ] _ ‘ ‘ 111 | &g 261,000 | 11,300 655
1 oz P, D, a2 a2 112 | hegy 29,500 1,850 105

Table 6.1.1 Effect of morphological factors on Hindi queries
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S. No Query Precision@ 10 S.NO Query Precision@ 10
Google | Bing | Guruj Google Bing Guruji
i
1.1 TR a5t g 0.5 0.3 0.1 6.3 ufergt frusfaar | 0.9 0.6 0.1
1.2 TR aut g4t 0.3 0.1 0.1 7.1 aﬁiﬁ'qqg:{q:q[ 0.7 0.3 0.2
2.2 %_cﬂ'é' gda;[[zﬁ[zﬁm 0.5 0.3 0.1 7.2 aﬁiﬁ'qqg:{q:q[}ﬂ' 0.7 0.4 0.2
2.2 g,—q[g gda;[[}ﬁzm 0.3 0.3 0.1 8.1 EAGIECE 1 0.8 0.2
HIROT SEAATS
3.1 R & Vel STy 0.9 0.5 0.5 8.2 ARGIPICI 0.9 0.6 0.2
CIGIRIL SEAAT
3.2 R & el ST 0.5 0.4 0.3 9.1 AT E AT 0.7 0.6 0.4
et g7y
33 | YR H arelr I 0.5 02 |02 9.2 ATATF AT 0.9 0.6 0.3
arell aTaT3
4.1 ﬁgg W W s 0.5 0.3 0.2 9.3 ATAEE Qo 0.9 0.5 0.4
4.2 ﬁgg A W et 0.5 0.3 0 10.1 araoT farery 0.9 0.7 0.3
Frafar
5.1 Tpfaien 3maer 1 0.4 0.3 10.2 oo farery 1 0.6 0
FrSTAT3T
5.2 wﬁzﬁmaﬁ 0.6 0.6 0.1 10.3 oo farery 0.8 0.6 0.2
et
6.1 gefy Fruanfa 1 0.7 0.2 1.1 qgiqg;@ﬁa;a 0.5 0.4
6.2 ufergt fr usirfa 0.9 0.6 0.1 11.2 qgi@zgﬁéﬁaﬁ 0.4 0.2 0.2

Table 6.1.2 precision values of the three search engines
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H P. Google
H P.Bing
m P. Guruji

Graph 6.1.3 precision values of the three search engines
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Hindi Query With | Phonetic variations of the Google Results for No. of Results Precision
Bold Standard Keywords query having @10
Keywords keywords
gfeaar # gfeaat S, STeel gfegal, siedel 97 0.9
SAeder ugre T,
gfeadl, sl 632 0.9
e, sieder 194 0.9
AT T JTEA, LS, FEINE HEAT AEIMS 35300 1.0
SIS AT AL 1040 1.0
AT ALINE 14 0.6
AT ATIS 563 0.7
HEEAR & HRAR | TS HEAR 3TATEN 211,000 0.8
INSE IR HRTITIR 3TTSATET 214 0.6
HITAR 3TSATEN 447 0.7
HETAR 3TSET 1,090,000 0.9
HRTIAR JTSTIET 1,040 0.7
HITTAR JSAIE 1,190 0.8
AT AN BN | FHAAT &N QYA | =T TAR 84,700 0.3
= eI | 3n=Elda
AT &R 3ielel | 85,100 0.8
3=l TAN Hl 78 0.6
araa
AT TAK HI 399 0.5
=g
3=l AR Bl 3,260,000 1.0
=g
SASINY FHAEAT | AT QMY 9,650 0.9
HATI SRSy N L 80,600 10
AASIMY
A 170 0.7
AAFATMY 30 0.5

Table 6.2.1 results of three search engines on Phonetic nature of Hindi language
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Query No. 1

mlmll =12

Query No. 2

m2 m21 m22 m23

Query No.3

m3 m31 m32 m33 m34 m35

Query No. 4

M 1st Qtr ®m2nd Qtr = 3rd Qtr = 4th Qtr

8
/

>

Query No. 5

m5 m51 m52 m53

Graphs 6.2.2 Precision Charts for Phonetic nature of Hindi language
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.NO | Query Standard Synonyms Documents Returned
Hindi Google | Per. Bing Per. Guruj | Per. @10
Word/s @10 @10 i
11 | g% JTHWOT 217,000 | 0.8 3,250 0.7 381 0.5
12 | g & e 188,000 | 0.8 2,590 0.6 389 05
1 WAd | S s s [ 78900 |08 1670 |07 31 |06
ST e 14 | g 3eer | 9490 0.5 633 0.4 70 0
15 | gra o 3meaor | 493 0.5 38 0.3 1 0
21 | Fraaed 233,000 | 0.7 7,510 0.7 733 0.3
2 &I I g 2.2 | Tl AY 40,700 0.9 1,500 0.8 99 0.6
2.3 | FTel TR 1,570 0.6 54 0.6 2 0.2
3.1 | Ergerfweeeor | 9,950 0.9 1,570 0.7 760 0.6
3.2 | ar 29,300 0.9 1,910 0.9 736 0.4
Ferfeheror
3 = Iy 33 | Afgem 96,300 0.9 5,160 0.8 1,091 | 0.3
gerfreor
RrfereTor
34 | 3ika 7,670 0.8 680 0.7 510 0.2
RrfereTor
4.1 | eI Fr 1,990 0.4 18 0.3 60 0.6
. 3EPR
, | FERE | r (32 R 2400 |06 304 |02 T
e HIHHATA
43 | Rerar gz | 495 05 54 06 9 0.1
5.1 g8 I3 6,960 1 698 0.8 29 0.5
5 &7 SAIMAT g8 5.2 | Ug oFama 13,400 1 1,080 0.9 143 0.9
5.3 | ET&g FIm3 481 0.5 19 0.5 0 0
6.1 | sf@aaT 34,000 0.7 3,690 0.5 312 0.3
6 Agard KSIECH 6.2 | azaa 77,500 1 3,240 1 159 0.9
6.3 8] &1 2,450 0.8 427 0.1 36 0.1

Table 6.3.1 effect of word synonyms on Hindi IR
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B Google
B Bing

W Guruji

Graph 6.3.2 comparison of precision values against three search engines

S.No | Query For keyword as | In English For keyword In English
as

1 A Y AT UEE YT (Gold) Women like qQrar Women like to
Gold (To sleep) sleep

2 3TTH A9 Y ude 37 (common) | Common man’s | 373y (Mango) | Mango is people’s
choice choice

3 aret T 31k arwor 1o (Children) | Child ATA(Hair) Hair Development
Development and Nutrition
and Nutrition

4 UL T BT BT (Art) Art of snake e(Snake Snake charmer’s
charmers head) snake head

5 g # ol Faraer Aggregate) | Adgregate famil Destruction of

3 ? el (Aggregate) destruction in il Y families in war

wars

Table 6.4.1 List of randomly selected ambiguous queries
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|
Ambiguou Documents Google Other
Query Results Found
s keyword returned Context
Context Context
1 grar 50,800 Gold 5 To sleep 2 3
2 JTH 488,000 Common 3 Mango 3 4
3 dTet 2,900,000 Children 7 Hair 3 0
4 % 184 Art 0 | Snake head | 10 0
5 ol 17,800 Aggregate 2 Family 3 5
Table 6.4.2 Ambiguity test for Google
. Bing
Quer Ambiguous | Documents Results Found Other
y keyword returned Context
Context Context
1 grar 2,680 Gold 2 Tosleep | 2 6
2 JTH 17,800 Common 3 Mango 3 4
3 dTel 4,030 Children 6 Hair 2 2
4 % 25 Art 0 Snake head | 9 1
5 Pl 1,900 Aggregate 0 Family 2
Table 6.4.3 Ambiguity test for Bing
. Guruji
Quer Ambiguous | Documents Results Found Other
y keyword Returned Context
Context Context
1 Hrar 109 Gold To sleep 0 10
2 JTH 6,756 Common Mango 0 7
3 BIc) 635 Children Hair 2 3
No Results
4 B Found Art n/a Snake head n/a n/a
5 Gl 84 Aggregate Family 0 10

Table 6.4.4 Ambiguity test for Guruiji
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