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Abstract

Most of the research in the field of information retrieval (IR) has focused on the English language, but recently there has
been a considerable amount of work and effort to develop IR systems for languages other than English. Research and
experimentation in the field of IR in the Hindi language are relatively new and limited compared to the research that has
been done in English, which has been dominant in the field of IR for a long while. A fundamental tool in IR is the
employment of stop word lists. Stop words have no retrieval value in IR. Till now, many stop word lists have been
developed for English, European and Chinese languages. However, there is no standard stop word list which has been
constructed for Hindi language. In this paper an approach to construct a generic stop word list for Hindi language have
been presented. Our list contains more than 800 stop words.
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1.Introduction

Our ability to access and store information has grown
tremendously since the web became popular. It is
possible to store several million webpages and
hundreds of thousands of text files. Unless a topic
was very broad, we were unlikely to be overwhelmed
with a large volume of information. With the
increasing popularity of digital media, searching over
the internet to gather information has also become a
common task.

Although most of the research in the field of IR has
focused on the English language, recently there has
been a considerable amount of work and effort to
develop IR systems for languages other than English.
Research and experimentation in the field of IR in the
Hindi language are relatively new and limited
compared to the research that has been done in
English, which has been dominant in the field of IR
for a long while.

Text mining is a rapidly expanding field that attempts
to extract important information from natural
language text.
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The phrase “text mining” is generally used to denote
any system that analyzes large quantities of natural
language text and detects lexical or linguistic usage
patterns in an attempt to extract probably useful
(although only probably correct) information [1].

Text mining is an active research area in IR and
natural language processing. In comparison to the
type of data in databases, text has no such well-
defined structure, any kind of information can be
present anywhere in the text thus is not easy to
handle algorithmically. Text mining generally deals
with texts which communicate factual information or
opinion, and the need to automatically extract
important information from such texts is well
realized, even if limited success is achieved in such
attempts.

A fundamental tool in text mining techniques is the
employment of stop word lists. Stop words were first
introduced in 1958 by H. P. Luhn [2], who paved the
way for automatic indexing and IR. In the traditional
view, words in documents that frequently occur, but
have no retrieval value in the IR, such as “and”,
“the”, “of” etc. in English documents. Stop words
almost can be found virtually in every sentence.
These words account for a very significant fraction of
all text size. The set of stop words is generally known
as stop words list. Elimination of stop words is one of
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the first stages in typical IR systems. On English
Web searching stop words are removed and they do
not influence the retrieval process significantly. Till
now, many stop word lists have been developed for
the English language. However, there is no standard
stop word list which has been constructed for Hindi
language.

1.2 Hindi language

Hindi is certainly one of the most widely spoken
languages of India and is written in Devanagari
script. In many states of India it is a dominant
language and is also used in various countries all over
the world. It is, along with English, the official
language of the Indian Union. Hindi is also widely
used in mass media: a significant number of
newspapers, magazines, films, music, radio and
television programs, advertisements etc. are produced
in Hindi. In North India, Hindi is often the medium
of instruction in government schools. It is also
extensively used in administration, the legislature and
lower judiciary. Thus, Hindi is a very important
language at local, regional, national and international
levels.

2.Related studies

First stop word list of English language was created
by Fox [3] based on word usage in English. His stop
word list consists of 421words and his method of
creating the list is most frequently used method. The
issue with this method is that several arbitrary
decisions are taken while constructing the list such as
the word frequency threshold to demarcate between
stop words and non-stop words. Generally the
elimination and insertion of few words are based on
personal judgement, which requires certain expertise
in the concerned language.

Research suggests that greater than 50% of all the
words in a typical small English passage are from a
list of about 135 common words [4]. These words
were considered to be noise words by Van Rijsbergen
[5], and should be removed before any pre-
processing in text analysis. Stop words contribute
almost no information in the text classification task.
Elimination of stop words would contribute in
reducing the size of the text space considerably and
help in speeding up the accuracy and efficiency of
text classification [6].

Many stop word lists have been developed in English
language and the most commonly used stop word
lists are the Van Rijsbergen stop word list and the
Brown corpus stop word list. These stop word lists
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were traditionally extracted from frequency analysis
of the words in large corpus [7].

There exists a disparity among different stop word
lists for different document corpuses and different
text processing tasks. Recently [8] proposed
aggregation technique for automatic construction of
general stop words of Malay language using three
different approaches viz. statistical, word distribution
in documents using variance measure and using the
entropy measure. An evolutionary technique was
proposed by [9] to extract the optimal set of stop
words from the critical infrastructure domain.

Two methodologies using word frequency and
statistics were proposed by [10] to generate stop
words for Chinese patents. An approach was
proposed by [11] for generating stop word list from
online social network corpus in Egyptian dialect to
assess the effect of removing dialect stop words on
the sentiment analysis task. Another approach was
presented in [12] for stop word removal from Hindi
language using a deterministic finite automata. Since
generally the stop words list is constructed from the
statistics of a standard large-scale corpus, which is
unavailable for Hindi language, therefore the issue of
Hindi stop words has not been addressed vyet

properly.

3.Properties of stop words

Following are some of the properties of stop words:

1. Stop words are the common words with low
discriminatory power to distinguish between
documents.

2. Usual elements in a stop word list are articles,
prepositions and conjunctions, although specific
nouns, verbs or other grammatical types could be
of low importance in terms of IR in specific
domains.

3. Stop words almost never have any predictive
capability and they serve only a syntactic function,
but do not indicate the subject matter.

4. They can affect the efficiency of the IR process
because they have a very high frequency.

5. Stop words tend to diminish the impact of
frequency differences among less common words,
thus affecting the weighting process.

6. The removal of the stop words changes the
document length and subsequently affects the
weighting process.

7. They can also affect efficiency due to the fact that
they carry no meaning, which results in a large
amount of unproductive processing.



8. The removal of the stop words can increase the
efficiency of the indexing process as 30 to 50% of
the tokens in a large text collection can represent
stop words.

4.Some issues with Hindi documents

There are various limitations and handicaps present

while working with a language like Hindi such as:

1. Hindi or Indian languages are highly inflected and
provide rich and challenging set of linguistic and
statistical features.

2. Indian languages are of highly free word order.

3. Hindi/Indian language is very resource poor
language. Annotated corpora, named dictionaries,
POS taggers etc. are still not available in the
required quality and quantity. In contrast to this for
English and many other European languages we
have a large set of tools and corpora available to
work on.

4. Although Indian languages have a very old and
rich literary history, technological developments
are recent.

5. Even very basic preliminary resource such as list
of stop words in Hindi is not available and
whatever is available is neither complete nor
authentic.

6. Another problem is that it is difficult to use
stemming to reduce the size of the vocabulary.

7. Standard statistical analysis tools with support for
Indian languages are simply not available for all
the standard renowned tools were made in English
or allied languages and hence handle ASCII
characters only, whereas we require a tool which
can handle the Unicode character encoding to deal
with Indian languages.

5.Methodology

There is no standard document independent measure
of word frequency count to remove stop words which
dominate the top positions in the list. Also, there is
no similar lower level threshold to remove non
keywords words which form the bulk of the terms in
the text. Also, quality of stop words list has an
important bearing on the effectiveness of any text
mining approach.

5.1Types of stop words list

There are two kinds of stop words; generic and
domain specific. Generic stop words are those
common stop words which are found in the texts of
nearly all different domains of the language (e.g.

“the”, “and”, “of” etc. in English and “3>, “@r,
“&” etc. in Hindi) whereas domain specific stop
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words are those which are not common in general
literature, but they have very low discriminatory
power in a collection of domain specific documents
because they are representative of that corpus. They
are good candidates for inter- domain classification,
but inferior  candidates for intra-domain
classification. For example “algorithm” and
“scheduling” can be among the candidates of a
domain specific stop word list if the document
collection deals in scheduling algorithms. In this
paper, we have focussed upon constructing a generic
stop word list for Hindi language without using the
corpus statistics.

5.2Stop words list construction for Hindi

We have created a generic stop word list of 800+
words of Hindi language with the help of linguistic
experts. The reason for having a large number of stop
words in the list is due to the characteristics of the
Hindi language. The steps as outlined in Figure 1
have been followed to create a Hindi stop words list.
As stemming is difficult in Hindi and there are no
standard stemming algorithms available as in English
such as a porter’s stemming algorithm, we have
added the various possible inflected variants of a
particular stop word in the list for completeness.

5.3Result: Hindi stop words list

3T, HFYT, YT, 39T, 31961, 39all, AT,
3R, 37T

31TuatY, 33N, 37Taeh, 37Tg, 37TET, 37TeY,

34T, SIS, 3R, 3e1, Solch, SeAhl, SoTohl, SolahT,
sHifoT
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3ETEIUT, 3, 31, 3T, 3dhT, 3eTh, 3o, 399,
3ehl, 3AH, 378, 3o¢, 376, 36, 30T, 301, 30,
36411, 361, 31T, 3131, 31T, 384T, 34T, 364,
3R, 3dGEN, AN, 3dEM, 3AAT, 3AeT, 3R,
H3, Hd, BT, HH, HAT, I, Hlh, AT, B,
PEITAT, HEellel, g, HEI, Peal, e, el l, &,
o, o, fehec], Tohctetr, fohctalt, fohctel, fohctatt, fohe,
T G

g, Tol, Tell, Tell, Tol, Tell, TolelT, Tolel, ToldT,
gfelT, IRI, aTg, A8, A8, AIgd, dTET, ATgeT,
ST9TE, ST, Stefeh, ST, STeg, STedl, STel, ST, ST,
ST, ST, ST, ST, STQaT, 134T, S3AET, S3ie,
ISED
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deh, dd, sl TUT, R, e, JH, TFeRT, TN,
TR, T, Tre, T, T, qEa, I,
o, oY, &, off, dier, 9, 3

T, &8, WY, T8, &, &I, ¢yl Y, §,
few, &, &f52, ¢, &, &, a&t, are, garr

31y

o, A%, 14T, A, 18T, A, Frr, 7

ggar, 9gd, 9Ed, 91, 9%, IR, 99, dor, 9,
R, TR, TR, G5, T8, T, T, T8, T,
9, 9fd, T3

Ry

§¢, ST, &1, JeIdT, S, Seld, Jelal, Jelall, Fel,
A3TdT, AT, AT

ofe, e, LY, T, T, 31, AT, goreh, A

™, TG, 3@, &N, 3@, 3@d, @I, @, 39,




TE

g, 9g, ag1, a1, 9, Jgl, Jgl, aig, are, dTelt, arel,
A, G

THT, THTIAT, TATTA, TohdT, T, Thd, Toh,
9, T, T, 9!, !, 9, T, TAY,
G, FE, Fe, Get, T, Goil, Fofetl, Foior, Fei,
gelal, 91, @Y, E, 9T, §R1, 91, 9R,
e, @, @, @9, @9, dEa, @ReE, e,
o, T

[

o]

6.Discussion

A Generic stop word list for Hindi has been
constructed (e.g. “31, “@T, “& etc.) and to make
the list as complete as possible, we have also added
the inflected variants of a stop words (for stop word

“Jel” following words are its inflected variants such
as  “IAPT, “FAR, “FAR”, ‘I, “IAW,
“FeThl”, “FAR etc.).

Domain specific stop word list can be constructed by
adding more number of common words on top of this
list. For example “AfEFT and “aTE’ can be added to
this list if the document collection related to rivers of
India. This list has been constructed without using the
corpus based statistics because no standard
substantial dataset is available in Hindi like Brown
39
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Corpus for English language and thus frequency
based analysis cannot be performed reliably.

SPIEIS RS Translate to Hindi
List
Remove Duplicate Remove Garbage
Words Words
Add Common Verbs Add Adjectives
Add Pronouns Add Adverbs
Add Postpositions Add Ef!‘pha“c
Particles
Add Negative Add Affirmative
Particles Particles
Add Conjunctions Add Interjections
Hindi Stop Words
List

Figure 1 Details of stop word list construction for
Hindi

6.1Evaluation of list

A very small list of 97 stop words is available at
forum for information retrieval evaluation (FIRE)
(http://www.isical.ac.in/~fire/data/stopwords_list_hin
Axt).
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Another list of 225 stop words is available on the
website (https://github.com/stopwords-iso/stopwords-
hi/blob/master/stopwords-hi.tx)

A list of 299 stop words is available on website of
Indian language technology proliferation and
deployment centre (http://tdil-
dc.in/index.php?option=com_download&task=showr
esourceDetails&toolid=1637&Ilang=en).

These lists lack in quantity of stop words as well as in
the quality of stop words due to unavailability of
various possible inflected forms of stop words. In
contrast to these lists, we have created a generic stop
word list of 800+ words of Hindi language and we
have also added the various inflected variants of stop
words for completeness.

7.Conclusion

In recent times there has been a considerable amount
of effort to develop IR systems for languages other
than English. A frequently used resource in IR is the
stop word list. Till now there is no standard stop
word list which has been constructed for Hindi
language and whatever list is available is very limited
and incomplete. In this paper, we have presented an
approach to construct a generic stop word list for
Hindi language. We have constructed a large stop
word list for Hindi language and our list contains
more than 800 stop words. We hope that this list
would be beneficial to researchers working with
Hindi documents.
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