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Semantic Differentiation of Uzbek Homonyms
Using the Lesk Algorithm
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Abstract-The development of a semantic analyzer of natural
language is considered one of the factors that develop the
language. Homonymy is one of the main elements of semantic
analysis. Different methods can be used for semantic analysis of
homonyms. Homonyms can also be determined using Lesk's
algorithm. Lesk's algorithm is based on WordNet of natural
language. The weight of the compounds of the homonymous
word in the sentence entered through WordNet is determined.
The meaning of the word homonym was determined according
to the compounds with high weight.

Keywords — semantic analyzer, homonymy, rule-based
method, statistical method, Lesk's algorithm, word weight,
WordNet

l. INTRODUCTION.

The problem of the automatic processing of natural
language remains relevant for more than half a century. The
complexity of the problem and the lack of a clear idea indicate
the difficulty of ways to solve it. All new systems for
recognizing text, speech, and paralinguistic tools are being
developed. Text processing is one of the oldest and most
important research in this field. The first studies on automatic
text processing belong to the 50s of the XX century.
Automatic text processing is divided into several stages, one
of which is morphological classification. At this stage,
morphological  descriptions  (gender, number, case,
declension, type, etc.) and the initial form of the word called
lemma are defined for each word. Morphological
classification is complicated by the phenomenon of
homonymy.

Although homonymy detection methods based on the use
of probabilistic models for texts in some inflected languages
are very common, they provide very high accuracy. It has
been proven that the Hidden Markov model works better for
identifying homonyms in Russian texts.

Semantic search is performed through semantic analysis.
The better it is designed, the more effective the search will be.
Implementation of semantic analysis directly depends on
linguistic resources. Lexical resources include dictionaries,
thesauruses, and ontologies. Semantic analysis also has
elements, which require a separate study. This article talks
about the solution to the problem of identifying homonymy.
Homonymy is one of the important elements of semantic
analysis. Homonymy detection is interpreted differently in
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different natural languages. In world computer linguistics, 3
methods are mainly used in the semantic analysis of
sentences:

A rule-based method is the detection of homonymy
based on predetermined language rules based on the
grammatical properties of natural language.

A method based on statistical data can also be called a
decision-making method based on the data of the language
corpus. That is, statistics are obtained based on the
observations made among the data in the language corpus. A
new homonym is evaluated based on the received statistical
data. The problem of identifying homonymy using statistical
methods finds its solution in the process of solving the
problem of POS (Past of Speech) tagging of sentences. POS
tagging is the process of associating each word in the newly
entered text with the appropriate POS tags, such as nouns,
verbs, adjectives, etc. This task is one of the meaning
recognition tasks in NLP (Natural Language Process). This is
because many words in the language can have several
different meanings.

Therefore, the use of statistical methods in identifying
homonyms between different parts of speech gives effective
results.

A method based on machine learning is a method that not
only uses statistical data but also directly refers to neural
networks. The approach based on machine learning, in turn,
is divided into Supervised and Unsupervised algorithms.
Good results can also be obtained by using this approach in
identifying homonymy.

The meaning of the word can be determined using these
methods. Determining the meaning of words in natural
language is a complex and important task. Defining the
meaning of the word allows for increasing the level of
accuracy of the machine translation and creates an automatic
annotation for the text, works, scientific articles, and
dissertations. One of the most important tasks in defining the
meaning of a word is distinguishing the homonym words in a
semantic way. Finding out the meaning of the homonym word
that is in a sentence.
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II. MATERIALS AND METHODS

Having deeply studied foreign experiences, we use rule-
based, stochastic, machine learning, and neural network
methods to distinguish Uzbek homonyms. When
distinguishing homonyms in the Uzbek language, we divided
them into groups such as homonyms within one part of
speech, two parts of speech, three parts of speech, and four
parts of speech according to their occurrence within parts of
speech. We used a rule-based method to determine
homonymy within grammatically dissimilar word groups. We
have mentioned this in scientific articles cited [1],[2], [3].

The problem of identifying homonymy between different
word groups is solved in the process of POS (Part of speech
tagging) tagging of sentences. Many scientific articles can be
found on the use of the Hidden Markov model in the
identification of word groups. In the process of using the
Markov model, it can be seen that the results will be more
accurate using the Viterbi algorithm.

In different natural languages, there are also homonyms
that occur within the same word family.

TABLE |. HOMONYMS WITHIN A POS

Words POS Senses
O’t Verb O’tmogq fe’li (cross)
Noun Maysa, 0’t-0’lan (plants)
Noun Inson o’rgani (gall bladder)
Noun Olov (fire)
Oz Adverb Kam, migdori nisbatan ko‘p
bo‘lmagan (few)
Verb Origlamog, etidan yo*‘gotmog(
lose weight)
Verb Noxush bo‘lmog, kuchsizlanmogq,
holsizlanmog (weaken)
Verb Adashmaoq, to‘g‘ri yo‘ldan chetga
chigmog (to lose one's way)
Bo‘y Noun Uzunlik o‘Ichovi (height)
Noun

Hid, is (smell)

As shown in Table 1, there may be words that can form
homonyms within one part of speech or even among different
word groups. Methods such as Frequentist, Naive Bayes, and
Hidden Markov model can be used to determine the word
group of homonyms [4].

However, it is not effective to use these methods in the
semantic differentiation of homonyms within the same part of
speech. It is important to determine what exactly these words
mean in a sentence. Solving this problem helps to increase the
accuracy of machine translation, to determine the summary of
the sentence, sentence-by-text, and text-by-text summary of
larger works. The issue of determining the meaning of
homonymy words within a word group is called word sense
disambiguation (WSD) in foreign sources.

Word meaning discovery (WSD) techniques are useful for
many NLP tasks that require semantic interpretation of input.
In addition, such methods help to estimate the frequency of
different meanings of words in different corpora, which is
important for lexicographic research and language learning
resources. Although previous research on the meaning of
polysemantic verbs in Russian has yielded some important
and interesting results, it has mainly focused on reducing
ambiguity or identifying frequent meanings. was aimed, but
not at assessing the accuracy of word sense disambiguation
(WSD). According to the data, there is no comprehensively
evaluated method that performs semi-supervised word

meaning recognition for Russian verbs. Different variants of
the method can be compared and its limitations analyzed.
Lexical-semantic ambiguity is a characteristic feature of any
natural language, so word sense disambiguation (WSD) is an
important part of many natural language processing tasks.
Various WSD algorithms have been discussed by Pradhan et
al. in sessions of different versions of SemEval [5] and WSD
queries have been substantiated in the scientific works of
many scientists such as Ide and Veronis [6], Navigli [7]. The
most modern and promising approaches are those that use
already existing resources and do not require human input.
Rule-based approaches use thesaurus. Unsupervised corpus-
based approaches typically perform clustering on a corpus
without explicit reference to an inventory of meanings. We
will consider the process of using the LESK algorithm to
determine the meaning of words based on corpus data.

1. MAIN

The Lesk algorithm was introduced by E. Michael Lesk in
1986 and is a classic WSD algorithm. Lesk's algorithm is
based on the idea that only words in a certain part of the text
have a similar meaning. In the simplified Lesk algorithm, the
correct meaning of each word context is found by finding the
most similar meaning between the given context and its
dictionary meaning. This algorithm was used to determine the
meaning of a word in Hindi. It was used in the development
of question-answer systems, and sentiment analysis systems
[8]. Used by Zouaghi, A., Merhbene, L. and others to
determine the meaning of Arabic words. 73% accuracy was
achieved during the conducted research [9]. Basuki, S.,
Kholimi, A. S. et al. used semantic identification of
Indonesian homographs. As a result, 78.6% accuracy was
achieved when identifying words in one-word group, and
62.5% when identifying homonymous words in two-word
groups [10]. Lesk's algorithm is a rule-based method based on
WordNet of natural language. The following information is
required to determine homonymy using Lesk's algorithm:

Set of senses: A collection of existing meanings of a
polysemous word.

A set of contexts: a set of contexts for each meaning of a
word.

The process of identifying homonymy using Lesk's
algorithm consists of two modules.

Input sentense

" Module 1: Determining the weight of words
in the text using WordNet and the Lesk
algorithm

‘Module 2: Summarizing the result according
to the weight of the words

Output results

Fig. 1. Modules in the Lesk algorithm

Module 1: The next step is to create a context for each
meaning of these words. Corpus data is used for this purpose.
Initially, contexts containing homonyms are separated and
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they are separated depending on the meaning of the word
amonim. Preprocessing is performed on the allocated
contexts. (Fig. 2).

Contexts corresponding to different meanings
of homonyms are collected

v

> Preprocessing is performed on the context

StopWords in the sentence are deleted
4

obtained from WordNet

v

" The relations between the entered sentences
and the dictionary meanings of the words are
determined

v

The weight of meaningful words in the
entered sentence is determined

\
|

\

\

\

\

\

\

\
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\

P
{ Dictionary meanings of meaningful words are
\

\

\

\

\

\

\

|

\

\

\

The weight of all sentences in the list is
determined

Fig. 2.Tasks of Module 1

Module 1: this algorithm takes O(n3) time for n sentences
and performs O(n?) operations to determine the number of
similar words in the sentences.

In Module 2, the results of Module 1 are summarized and
summarized.

/ Weigh assigned sentences are arranged in
descending order with respect to their weights

Desired number of sentences is selected
according to the percentage of summarization

ﬁ ¥ ﬁ
Selected sentences are re-arranged according

to their actual sequence in the input text

Summarized result is displayed as output

Percentage of summarization is
given as input

Fig. 3: Tasks of module 2

Let's consider the sequence of semantic differentiation of
ambiguous words using the Lesk algorithm using the
following sentence. “Bu fe’ling bilan hammani gon gilasan-
ku77

The given sentence contains the homonyms "fe’l" and
"gon". A set of meanings of these words is included in the
database (Table 2).

TABLE II. HOMONYMS IN THE SENTENCE AND THEIR

MEANINGS
Words POS Senses
Fe’l Ot Harakat, xulg-atvor, xarakter
Grammatik termin

gon Ot Organizm tomiridan yurak

faoliyati bilan harakatlanuvibi
ta’minlovchi gizil rangli suyuglik

Fe’l To’ymog, gonigmoq

When determining the weight of words, it is done by
counting the number of words for each meaning. The
information obtained by the contexts is stored in the database.
Above

“Bu fe’ling bilan hammani qon gilasan-ku™
We determine the meaning of homonyms in the sentence
using Lesk's algorithm. The following actions are performed
on the entered sentence.

Tokenization;

Lemmatization;

Remove StopWords;

POST tagging;

As aresult

Fe’l, bilan, gon, gilmoq

The words remain. In the next step, the homonymous word
in the entered sentence is determined and its compounds are
separated. The weight of the separated compounds is
determined from the database. For example, a dataset
consisting of “fe’l” conjugations and their weights is
presented in Table I11.

TABLE IIl. SEMANTIC COMPOUNDS OF THE ‘FE’L” AND

THEIR WEIGHT
Compounds Sense-1 Sense-2
word
Yomon 10 2
Yaxshi 15 1
Ot 0 25
Qurmoq 35 0
Tor 18 8
Qon 20 12
Qilmoq 14 18

In the same way, a dataset consisting of compounds of the
word “gon’ homonym and their weights is extracted.

TABLE IV SEMANTIC COMPOUNDS OF THE ‘QON’ AND

THEIR WEIGHT
Suv 10 35
Tomir 123 0
Kengaymoqg 45 5
Fe'l 47 26

Qilmoq 31 11

From the given information, the compounds of the
homonymous word in the sentence and their weight are
determined. From the determined data, the meaning of the
compound with the highest weight is selected.

The weight of the sentence is determined by the weight of
each of the compounds present in the sentence. Since this
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event is a joint event, the weight of the sentence is equal to
the product of the weights.

n
p=1_[pi
i=1

i=

Here, n is the number of words in each sentence, and p; is
the probability that the i- word in the sentence means one
meaning. This probability is also known as conditional
probability. This conditional probability is calculated for each
word in the sentence and the probability of the sentence is
determined by generalization

IV. CONCLUSION

Homonymy detection using the Lesk algorithm is also a
component of the rule-based method. To use this algorithm,
the WordNet system of natural language must be available.
More precisely, the Lesk algorithm works based on WordNet.
In order to determine homonymy using the Lesk algorithm,
homonym words are semantically tagged with the help of the
human factor in contexts according to each meaning. The task
of this algorithm is to determine and conclude the number of
unique words in a semantically tagged context. Lesk's
algorithm is a part of the rule-based method, with the help of
which it is possible to semantically distinguish not only
homonyms from different word groups, but also homonyms
from the same word group. Using this algorithm, a large
collection of sentences with homonyms is needed. This
algorithm can be used with a set of 200-2000 sentences for
each homonym.
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