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Abstract: The Word Sense Disambiguation (i.e. WSD) is a specific task that removes the lexical ambiguity from the set of 
ambiguous words. There are many techniques available in Natural Language Processing for performing the disambiguation. 
In our work, we are proposing the Genetic Algorithm approach through which we resolve the ambiguity from the words 
based on their senses and their context domain. The computational identification of meaning for words in a particular context 
is termed as WSD. We are working in WSD for Marathi language. As very less work is done on this approach till now. In 
our survey, it is found that genetic algorithm give more precise result than other techniques.  
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I. INTRODUCTION 
 
Word Sense Disambiguation (WSD) is the method of 
resolving the exact meaning of a word 
unambiguously in a given natural language context. 
In this process, it resolves the ambiguity from the set 
of ambiguous words and selects the most similar 
context domain. 
 

 

 
 
answer.  
So to remove this type of ambiguity, there is a need 
of Word Sense Disambiguation.  
There are two main approaches for WSD:  
i. Supervised WSD: these type of approaches use 
machine learning techniques to learn a classifier from 
labelled training sets which are encoded in the form 
of a number of features with their corresponding 
sense label (or class).  
ii. Unsupervised WSD: these type of methods are 
based on unlabelled corpora, and does not make use 
of any manually sense-tagged corpus to give a sense 
choice for a word in context.  
The proposed Genetic Algorithm is a novel 
unsupervised based algorithm.  

 
II. LITERATURE SURVEY 
 
There exists significant work on Word Sense 
Disambiguation for many different languages using 
various methods. But the work carried out on Marathi 
language is limited. In our work, we are focussing on 
Genetic Algorithm for word sense disambiguation in 
Marathi language. This Genetic Algorithm technique 
is based on unsupervised WSD. There are many 
techniques available in unsupervised WSD as 
follows:  
The authors in this paper [1] have described an 
unsupervised graph-based word sense disambiguation 
method. The algorithm selects the words in a text by 
considering similarities which are identified among 
word senses in the form of dependencies. These sense 
dependencies are then encoded by applying centrality 
algorithms on the graphs. The experiment is carried 
out with six knowledge-based parameters of 
similarity and four graph centrality algorithms. 
According to the authors, this system gives 58.83% 
precision and 56.37% recall at the Senseval-2 data 
set.  
In this paper [2], the authors have proposed the 
unsupervised machine learning method for word 
sense disambiguation. According to the authors, in 
supervised machine learning method, the annotation 
of the words of the training corpus is required. While 
in unsupervised based method, the work is done 
without manual annotation. In this proposed 
approach, the authors have firstly extracted the 
feature words based on Point-wise Mutual 
Information and Z test which defines the words to 
describe a certain sense of polysemy. By this way 
they have calculated the similarity between sense 
words and the features of polysemy which are used to 
determine the correct sense at the end. The authors 
claimed that this system gives better overall accuracy.  
In this paper [3], a new unsupervised Chinese word 
sense disambiguation is developed. Together with 
this, the concept of vicarious words is presented. 
Firstly for the vicarious words statistical learning is 
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done, then the unsupervised WSD is performed. To 
measure the degree of collocation information from 
the ambiguous words and their context, the mutual 
information is calculated. The authors claimed that 
this system gives 88.52% mean accuracy and 97% 
highest accuracy.  
In this paper [4], the WSD is performed using Lesk 
method which is an example of unsupervised 
disambiguation technique. The authors presented here 
a measure for sense number score assignment based 
on web statistics. This uses statistical information in 
the form of word occurrences of the gloss and the 
context extracted from the web. The result which is 
obtained from the experiment on SemCor subset 
gives the accuracy of about 47%.  
The authors of [5] have presented here an 
unsupervised genetic word sense disambiguation 
(GWSD) algorithm. In this, firstly the WordNet is 
used to derive the overall possible senses for a set of 
words, and then a genetic algorithm is applied to 
maximize the overall similarity on this derived set of 
words. An individual is expressed by a sequence of 
natural numbers of possible word senses extracted 
from WordNet. The number of words that need to be 
disambiguated represents the length of chromosome. 
The fitness function used is based on the Wu-Palmer 
similarity measure in which the domain information 
and the frequency of a given word sense are included. 
According to the authors, the evaluation of the 
algorithm on SemCor gives a mean recall of 71.96%.  
Some other techniques based on Word Sense 
Disambiguation are as follows:  
In this paper [6], the authors have proposed a new 
approach to solve Arabic WSD problem based on a 
Genetic Algorithm. Here a prototype of AWSD 
system is described in which the performance of the 
algorithm is tested by carrying out some experiments 
on Arabic sample text, and compared it with Naive 
Bayes classifier for AWSD. Authors claimed here 
that this system shows the usefulness of the proposed 
method and its advantage over Naive Bayes classifier.  
The Genetic Algorithm, in this paper [7], is used to 
figure out the suitable meanings of polysemous nouns 
in the context given. The work here is to devise the 
algorithm incorporating Elitism within it. The work is 
executed on Netbeans 7.3. According to the authors, 
the results obtained here show the optimized 
disambiguation of the Hindi words. The algorithm is 
tested on various sets of nouns and obtains good 
results. This system currently deals with the nouns 
only.  
The basic idea in this paper [8] is to generate the 
frequent item sets composed of the sense of 
ambiguous word and its context by scanning its 
context database. From the sense of the ambiguous 
word and its context, this method can mine the 
association rules; and the sense of the ambiguous 
word is determined by selecting the sense which is 
most association rule deduced. According to the 
authors, the accuracy-coverage trade off can be used 

to achieve high accuracy for WSD system. This can 
be done by disambiguating a word if the rule 
applicable to the word has high confidence. 
In this paper [9], the authors have considered global 
optimization of sub-optimal coherence between the 
selected senses of close words and shown that this 
optimization can be improved as compared with the 
other best existing approaches, leading to better 
results. A genetic algorithm is used to select a near-
optimal combination of sense choices, due to higher 
dimensionality of the search space. In contrast to the 
existing algorithms, authors claimed that, this method 
optimizes the total word relatedness globally (within 
a relatively short text fragment) and not at each word 
independently.  
The authors of this paper [10] used a cascaded 
classifier method in which the Genetic Algorithm 
optimizes local context features as well as the output 
of a separate keyword classifier (rather than also 
optimizing the keyword features along with the local 
context features). In this paper, the authors have 
shown that using Genetic Algorithms and TIMBL, 
the complex multiple optimization problem can 
nevertheless be achieved, even for the AW task in 
which 3433 word experts have to be optimized. The 
paper presents here the design of the system briefly, 
and discusses about its performance on the all words 
tasks and English lexical sample in SENSEVAL-3 
data.  
 
CONCLUSION 
 
Thus, we have discussed about various unsupervised 
based word sense disambiguation methods, such as – 
a) Graph-based WSD method which gives 56.37% 
recall rate [1]. This system is not able to disambiguate 
the complete sentence; instead the disambiguation is 
done on the target word and the number of words 
before and after the target word. b) machine learning 
based WSD method [2]. The authors claimed that this 
method is effective but some problems are still to be 
solved further in future work. c) statistical learning 
based WSD method for vicarious words [3]. d) Lesk 
algorithm based WSD method [4]. For this method 
the authors claimed that there is a need to explore this 
method for the use of different context windows as 
well as linguistically motivated context windows. e) 
Genetic Algorithm based WSD method [5]. The 
authors claimed that Weighted Genetic WSD gives 
worst precision rate but better recall and coverage 
rates as compared to other techniques. Wu-Palmer 
similarity measure is used here to calculate the 
similarity between different ambiguous words. This 
system can disambiguate nouns only, the verbs and 
adjectives will be used for disambiguation in their 
future work.  
From these above unsupervised based WSD 
techniques, it is found that the Genetic Algorithm 
gives better result.  
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The Genetic Algorithm is applied in Word Sense 
Disambiguation in different ways. We have discussed 
about some of these Genetic Algorithm techniques in 
different languages which are concluded as-  
a) WSD using Genetic Algorithm for Arabic 
language [6]. According to the authors, the results 
show that the algorithm gives better performance 
over a Naïve Bayes classifier. In their further 
research, the authors can investigate other methods to 
implement genetic components. b) WSD using 
Genetic Algorithm for Hindi language [7]. The 
authors claimed that this is the first attempt in order 
to discover the problems in Hindi language for word 
dense disambiguation. The system gives 91.6% recall 
rate. c) Memory-based WSD using Genetic 
Algorithm for English language [10]. According to 
the authors, feature selection and algorithm parameter 
settings need to be optimized individually as they 
play an important role in accuracy.  
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