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Abstract— In today’s word of internet web search engines
are developing the techniques to make the surfing faster.
Stemming is a technique used by web search engines for
prefix and suffix removal from the derived word.
Stemming provides the way to store similar documents
together. This research work aims at the development of
Hindi stemmer based on Devanagari script for stripping
both prefixes as well as suffixes from derived word to
provide better stemming than previous stemmers.
Proposed stemmer uses the hybrid approach which is the
combination of lookup algorithm, suffix stripping
algorithm and prefix removal algorithm.

Keywords— natural language processing, stemming, over-
stemming, under-stemming, inflected word, Information
Retrieval —IR, conflation.

1. Introduction

With the increase in networks, technology, information
there is requirement of fast and accurate information retrieval.
With the increase in information day by day search engines
need more efficient techniques for retrieving the data faster
and accurate. Stemming is a process used in web search
engines for information retrieval. Stemmer reduces inflected
words to their root forms, called stem. Using stemming
different variants of a tem are conflated to single
representative form e. g. stemmer, stemming stemmers all are
conflated to single root i.e. stem. Stemming extends a search
to cover grammatical variations on a word. For example, a
search for wise would also find wiser and wisest. A search
for compute would also find computing, computed,
and computes. One more advantage of stemming is that it
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reduces the index file. In index file only the root word is
stored. When a particular word is searched in search engine,
web search engine simply returns all the inflected forms
related to that word as result of query.

Stemmers are available for many languages including
English, French, Arabian languages, Hindi and many more.
There are stemmers developed for Hindi but still we lack an
efficient stemmer for Hindi. This research paper describes a
stemmer for Hindi language based on ‘Devanagari’ script.
This stemmer strips both prefix as well as suffix
simultaneously for accurate stemming.

The first section of the research paper includes the
introduction part. Second section is about review of literature,
in next section available stemming algorithms are discussed;
after that stemming problems and proposed stemmer are
explained along with flow chart and working images.

. Review of literature

Natural language processing (NLP) is a field of Computer
Science and linguistics concerned with the interactions
between computers and human (natural) languages; NLP
began as a branch of artificial intelligence. In theory, natural
language processing is a very attractive method of Human
computer Stemming was introduced in the year 1968 for the
first time. Julie Beth Lovins was the first to write a stemmer.
A later stemmer was written by Martin Porter and was
published in the July 1980 issue of the journal Program. This
stemmer was very widely used and became the de-facto
standard algorithm used for English stemming. Stemming
process is also called conflation [1]. Many algorithms have
been developed for stemming in Hindi all has their own
advantages and disadvantages. A ‘light weight stemmer for
Hindi’[2] developed by Ananthakrishnan Ramanathan and
Durgesh D Rao is a simple and' inexpensive stemmer for



Proc. of the Intl. Conf. on Recent Trends In Computing and Communication Engineering -- RTCCE 2013
Copyright © Institute of Research Engineers and Doctors. All rights reserved.

ISBN: 978-981-07-6184-4

Hindi. This stemmer uses suffix stripping algorithm based on
set of rules. It reduces the words to their stem by stripping off
the suffixes by using a list of provided suffixes. But this
stemmer faces problems of over-stemming and under-
stemming. Also the table size for storing words and
corresponding suffixes was too large. So it was difficult to
manage and it also requires large space for storage and thus
slow response time.

A stemmer for Punjabi language ‘Design and Development
of a Stemmer for Punjabi’ [3] by Prince Rana has presented a
good combination of stemming techniques. This stemmer uses
the hybrid approach by combining two algorithms. This
stemmer has combined suffix stripping technique with brute
force technique. This stemmer uses a brute force approach.
Brute force is a systematic approach to search for all the
possible solution in the database. This approach uses a lookup
table; this table contains root words and corresponding
inflected words. Stemming is done by finding a word in the
table if the match is found then the root word is generated.
Brute force algorithm requires large number of words in their
database. If the word is not found in the database then we are
using suffix stripping to handle these words.[5] Because of the
use of brute force this stemmer minimizes the problem of
over-stemming and under-stemming.

‘Maulik an Effective Stemmer for Hindi Language’ is the
latest stemmer developed for Hindi language. This stemmer is
totally based on Devanagari script. This stemmer uses the
hybrid approach. It has combined brute force technique with
suffix stripping algorithm. Combination of these two
approaches makes stemming error free by reducing problems
like under-stemming and over-stemming. Brute force
technique makes use of database. When search for a word is
requested stemmer searches for the word in lookup table. If
requested word is found in database then result is returned to
the user. If word is not present in database then stemmer uses
suffix removal technique for reducing words to their stem.
Suffix stripping is based on a set of rules. The use of lookup
table requires lots of space but it reduces the errors due to
over-stemming and under-stemming. Accuracy of brute force
algorithm depends on the accuracy of lookup table. This
stemmer is totally based on Devanagari script. It gives better
performance by reducing problems like under-stemming and
over-stemming. These hybrid approaches gives the best
results.

nm. Stemming algorithms

There are various algorithms available for the development
of stemmers they have been discussed in this section.

i Lookup table: lookup algorithm basically uses
database table. Database already contains the roots. Lookup
approach is easy, but it requires a large database and hence
large amount of manual work is required. It’s another
disadvantage is that it can only stem those words which are
contained in database.

ii. Suffix stripping algorithm: This is rule based
algorithm for suffixes stripping. This algorithm makes use of
predefined rules. E.g. rules in Hindi may be like:-
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e if the word ends in rk, replace with 'uk’
o if the word ends in f;ka , replace with " h *

e ifthe word endsin ' rs ', replace with ‘uk’.

iii. Lemmatization: A more complex approach to stem a
word is lemmatization. In this process we first determine the
part of speech of a word, and then apply different
normalization rules for each part of speech.

iv. Hybrid algorithms: Hybrid approach makes use of
combination of two or more approaches. Simple example of
hybrid algorithm may be suffix algorithm combined with
lookup approach in this hybrid approach first of all; stemmer
will look for the root word in the lookup table, if the word is
not found in that table only then suffix removal approach is
used. Hybrid approach increases the efficiency of the stemmer.

V. Affix stemmers: Affix stemmers removes either
prefixes or suffixes from the inflected word. The term affix in
grammar means prefix or suffix. Different rules are applied to
remove prefixes and suffixes according to language in which
stemming is performed.

Vi. Matching algorithms: Matching algorithm is one
another algorithm which uses a stem database. All the stems
which cannot be divided further are contained in this database.

for example for Hindi such words may be : e, &TelT 341%’ ,

dreer , T, Choice of the algorithms is made according to
language and requirement of stemmer.

Iv. Stemming problems

There are two major problems which reduces the quality of
stemmer. These two problems Over-stemming and under-
stemming are the two performance measurements according to
which correctness of a stemmer is measured The proposed
stemmer will reduce these problems of over-stemming and
under-stemming by using hybrid technique.

i. Over-stemming: If two words distinct (having
different meanings) to each other are converted to same stem
or root, this is called over-stemming problem. E.g. suppose

grad and hglsil both are reduced to the word &gT. Meaning
of shgldd is ‘saying or ‘quotes’, on the other hand meaning of
FEla is ‘story’. Even these two words are totally different in

meaning still they are reduced to same stem @grl which means
‘to say’. This problem is called over-stemming problem.

ii. Under-stemming: When two words belonging to
same conceptual group are stemmed to different roots this
problem is called the problem of under-stemming. For
example both the word better and best must be reduced to the
good which is the root of both these words, but if they are not
all stemmed to good it indicates an error, this is called an
under-stemming problem.
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v. Proposed stemmer

This research proposal aims at the development of Hindi
stemmer based on Devanagari script. The stemmer will work
simultaneously for stripping both prefix as well as suffix from
derived word to provide better stemming than previous
stemmers. This stemmer uses the hybrid approach. Hybrid
approach is the one which combines two or more stemming
approaches. Three algorithms lookup approach, prefix removal
and suffix stripping algorithm are hybridized to achieve
accurate stemming in this stemmer. Lookup algorithm
basically makes the use of database, known as lookup table. In
database root words along with all their inflected forms
(derived words) are stored. Database contains a list of
thousands of words. When the user enters an inflected word
for stemming, the stemmer searches for the presence of that
inflected word in the database. If the inflected word is found in
the lookup table then its corresponding root word is returned
to the user. Lookup table provides users with error free
stemming. The correctness of lookup algorithm depends on
correctness of words stored into the lookup table. Lookup
table would require manual entry of words. Since the words
are already entered into the lookup table, errors like over
stemming and under stemming are reduced. Second algorithm
which stemmer is using is Suffix stripping algorithm, which
would work for the removal of suffixes. Suffix stripping
algorithm works on set of predefined rules. For the removal of
prefixes, third algorithm i.e. prefix removal algorithm is
applied. Prefix removal would also be based on the predefined
rules. Use of prefix and suffix removal algorithms stems most
of the words and gives a better way of stemming which was
lacking in previously available stemmers. Moreover, lookup
table enhances the quality of stemming by reducing the errors.
Hence the proposed stemmer would prove boon for
information retrieval in Hindi. Working of stemmer is
explained in flow chart given below.
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Figure 1 flow chart

In the present stemmer processing of word would be done
in three steps. This section explains how user is going to use
this stemmer. In very first step user enters the word vudgs as
shown in figure2. In the next step user press stem button and
processing of the word starts. During this processing stage
prefix and suffix which are attached to the word are removed.
After the processing , output is shown to the user, which is a
root word of vudgs i.e dgk shown in figure 3.

a. Enter word for stemming:
) an effective stemmer in devanagari script =8 =B
ENTER WORD .))I ._-I EB %
ROOT/STEM
CLEAR STEM
Figure 2 input to stemmer
b. Processing: suffixes and prefixes are removed by
stemmer in this step based on various predefined rules.
¢. Output: output is shown to users which consist of a root

word.
2 an effective stemmer in devanagan script = 8 =
ENTER WORD 3 I q Eﬁ %
ROOT/STEM 21 i g |
CLEAR STEM

Figure 3 output of stemmer

vi. Results

Performance is directly proportional to efficiency. Accuracy of
the stemmer is measured by applying tests. This stemmer
works for 60 suffixes and 20 prefixes. Database contains 1500
words. Accuracy is measured by applying given formulae:
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Acccurate words after Stenuning

ACCURACY(%0) = Number of Inflected words entered 100
Sum of All Accuracy(%o)
AVERAGE ACCURACY(%) =
Number Of Groups
Table 1 accuracy table
. no No of No of Accurate | accuracy
groups for | inflected words
testing words after
entered stemming
1 1st group 300 282 94 %
2 2" group 200 189 94.5%
3 3" group 200 187 93.5%
4 4™ group 450 415 92.22%
5 5™ group 250 234 93.6%
6 6™ group 270 264 97.77%

This stemmer is purely based on Devanagari script and it gives
the accuracy of 94.26%. This stemmer is very effective in
terms of fewer problems like under-stemming and over
stemming.

vii. Conclusion and Future work

This stemmer gives accuracy of 94.26% and reduces the
stemming problem. Though this stemmer is effective for both
prefixes and suffixes but still it has a big drawback. This
stemmer is using a lookup table approach which is inefficient
approach. Lookup table approach basically makes use of
database. Manually words have to be stored in database.
Lookup approach reduces the stemming errors but it requires
lots of manual work and storage space. This stemmer can be
made much more efficient in terms of space requirement by
creating dictionary free stemmer.
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