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Abstract- Word Sense Disambiguation (WSD) — a challenge of
Natural Language Processing, for Gujarati language. All
natural languages have words that mean different thing in
different contexts. Human beings are generally good at
sensing those ambiguities but it is difficult for computers to
understand that. But computers can sense that by following
certain algorithms and rules. Four methodologies were
discussed in this paper for implementing word sense
disambiguation:  Al-based method, Knowledge-based
method, supervised method and unsupervised method.
Seeming that knowledge based method is more accurate, the
algorithms that are of knowledge based method, are used for
further processing. It includes the standard Lesk algorithm,
the simplified lesk algorithm, the lesk algorithm with
synonyms and a baseline algorithm. With the comparison of
these algorithms it is finally decided to use simplified lesk
algorithm and it will be implemented on Java.
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I. INTRODUCTION

Natural Language Processing (NLP) is an area of research
and application that explores how computers can be used to
understand and manipulate natural language text or speech
to do useful things.
NLP has ambiguities or we can say challenges like

1. Word Sense Disambiguity

2. Multiword Ambiguity

3. Part-of-speech Tagging

4. Named Entity Recognition

5. Coreference Ambiguity

6. Scope Ambiguity
The major task was to find ambiguities in NLP. In previous
researches the main focus was on English language and
most of the work has already been done in English language
and also in Hindi language. Our effort is to work on
Guajarati language.
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In figure 1, NLP trinity has been shown. NLP trinity
includes Language, Problem and algorithm. There are
different natural languages such as Hindi, French, English,
Gujarati, etc. And every language has problems or
challenges such as Part-of-speech tagging, morph analysis,
parsing, etc. Each problem can be solved with algorithms
such as HMM, CRF, MEMM.
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Fig 1: NLP Trinity

Word sense disambiguation is the task of automatically
determining the correct sense of a word within a text. A
word may be used in a variety of contexts with a variety of
meanings. Each of these meanings is called a word sense.
Now-a-days, determining the correct sense of a word has
been the subject of research.

The belief is that if ambiguous words can be correctly
disambiguated, IR performance will increase.

For example,

In above example, the word Son has ambiguity of sense.
There are two meanings of Son: male offspring and son of
god. Here it is used in the context of first meaning.
Example,

1
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In above sentence, the word 2{6ltl has ambiguity.
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In Gujarati wordnet there are two meanings of the word
“{oltu”. One is “ollcll”, “UOURL” and other one is

“cLoua”. But hereit is used in the context of first meaning.
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Fig 2: Strategy for WSD

In figure 2, it gives the pictorial description of the basic idea
of the strategy. The idea behind using the intersection
similarity measure is to capture the belief that there will be
high overlap between the words in the context and the
related words found from the wordnet lexical and semantic
relations and glosses.

The applications of word sense disambiguation are:

- A search engine may use it to determine what a user wants
to search for more accurately..

- A program that translates text in one language to another
can find the correct translation of a homonym.

WSD is usually performed as a part of larger application. It
plays a big role in applications that involves human
languages. By improving the quality of WSD, we can
improve the quality of all applications that utilize WSD.

Il. RELATED WORK

In research for NLP, the initial step was to understand about
NLP. i.e. what is NLP? Challenges of NLP, Solution
towards it. For all the basic information about NLP, read
this book [1] and it was helpful in understanding basic
concepts about NLP.

The next introduction paper was giving brief idea about
NLP that it is an area of research and application that
depicts how computers can be used to understand natural
languages [4]. It also describes what NLP researchers are
doing to process further on this domain.

Natural Language Processing was described from the
perspective of ambiguity. It was mostly based on English
language but the examples from other different languages
were also given. Then they have selected one particular
challenge i.e. WSD and proposed a solution for it using
specific algorithms.

Because of WSD, IR performance is being poor. If
ambiguous words are correctly disambiguated, then IR
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performance can be increased. In this paper, they conclude
present research to go beyond.

Till date most of the work has been done in Hindi and
English language but very less work has been done in
Gujarati language. To go further for research, Hindi
wordnet as well as Gujarati wordnet is important to study.
Now-a-days, WSD is a wide area which is very useful.
Some of work has been done in Hindi Language and they
try to disambiguate Hindi words. Likewise doing the same
for Gujarati Language is perspective to initial step of this
paper.

Five algorithms : The standard Lesk algorithm, the
simplified Lesk algorithm, a Lesk algorithm variant using
hypernyms, a Lesk algorithm variant using synonyms, and
a baseline performance algorithm are there. While the
baseline algorithm should have been less accurate than the
other algorithms, testing found that it could disambiguate
words more accurately than any of the other algorithms.
Various issues like scalability, ambiguity, diversity (of
languages) and evaluation pose challenges to WSD
solutions. The aim of this project is to develop a WSD
technique which can handle all these issues with better
accuracy and performance.

This paper study on various aspect of graph based
approaches in word sense disambiguation. [13] Overview of
supervised, unsupervised and knowledge based method is
given in the paper.

A new algorithm for WSD which extends variations of Lesk
WSD is explained that is simplified lesk and implemented
on SemSevel. [15]. another paper [16] presents an adoption
of Lesk dictionary-based WSD algorithm. The lexical
database WordNet is employed. That provides rich
hierarchy of semantic relations that algorithm can exploit.
Paper [17] gives a brief on three categories under which
WSD algorithms can be classified: Al-based,
Knowledge-based and corpus-based methods.

Approaches to WSD are often classified according to the
main source of knowledge used in sense differentiation.
Methods that rely primarily on dictionaries, thesauri, and
lexical knowledge bases, without using any corpus
evidence, are termed dictionary-based or knowledge based.
Natural language tends to be ambiguous.

One of the several approaches proposed in the past is
Michael Lesk’s 1986 algorithm. This algorithm is based on
two assumptions. First, when two words are used in close
proximity in a sentence, they must be talking of a related
topic and second, if one sense each of the two words can be
used to talk of the same topic, then their dictionary
definitions must use some common words.

Il. ALGORITHMS

Four methodologies are there for WSD: Al-based method,
knowledge-based method, supervised method and
unsupervised method.
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A. Al-based Method

In 1960’s and 70’s, majority of the systems were based on
Al methodology. These systems tried to produce semantics
for the whole sentence to determine its meaning and from
this semantic representation, word ambiguity problem

Algorithm Advantage | Disadvantage | Example
Category
Al Methods Some ideas | Very domain
formed the | Specific
basis of all
further work
on the
subject e.g.
word
window
Knowledge Accuracy Rely on The Lesk
Based precompiled | Algorith
lexical m
knowledge
resources
Supervised Accuracy Dependent on The
pre-annotated Naive
corpora for Bayesian
training data | Classifier
Unsupervised No Merely
pre-training | discriminates
necessary | between word
Works on senses; not
multiple disambiguate
languages | word senses
with no
modificatio
n to the
algorithm

would be solved. But a sentence can have several possible
interpretations; therefore the Al based system adopted a
strategy for combining syntactic and semantic constraint.

B. Knowledge-based Method
It depends on lexical resources to disambiguate word

Algorithm | Accuracy(% | Words Recall(%
) sent(%) | )

The lesk | 33 25 32

algorithm

Simplified | 41 22 28

Lesk

Hypernym | 28 15 20

Lesk

Synonym | 34 27 34

Lesk

Baseline 39 20 22

algorithm

senses. The most common lexicon used in this method are:
machine readable dictionaries, thesauri and computational
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lexicons. Most predominant machine readable dictionary is
WordNet. One of the popular algorithms that utilizes
machine readable dictionary is lesk algorithm. A number of
variant of lesk algorithm have also been implemented and
used. Comparison between the lesk algorithms are shown in
table 2.

C. Supervised Methods

They are similar to Al methods. Supervised method to
identify patterns and rules that are concerned with word
senses and that can be applied by the algorithm to
disambiguate words. It uses naive Bayesian algorithm.

D. Unsupervised Methods

These methods are less accurate than others. These
methods are only able to distinguish between senses and
uses of words, not what the difference is.

E. Selection of methodology and algorithm

As the knowledge based method is more accurate, the lesk
algorithm will be used for word sense disambiguation. As
there are variants of lesk algorithms also, it is preferable to
use simplified lesk algorithm.

F. Protocols Comparison

IV. CONCLUSION

Word Sense Disambiguation is sensing the correct word
from the sentence. To sense the correct word from Gujarati
Language, the Simplified lesk algorithm can be used.
Actually all five variants of Lesk can be used but simplified
algorithm is more accurate in sensing words than others. Its
accuracy is almost 93%. It will be implemented on Java.
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