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Abstract

Researchers in the field of natural language processing (NLP) have been actively working in creating
lexical resources for a variety of languages, including Marathi. Marathi Senti-wordnet, Marathi NRC-
VAD, and the Marathi version of LIWC (MR-LIWC2015) are a few examples of these resources. The
National Research Council of Canada produced the NRC-VAD lexical resource, which is the focus of
this research paper. However, the present version of the Marathi NRC-VAD lexical database has
several shortcomings. The original Marathi NRC-VAD dataset serves as the foundation for the curation
of this vocabulary collection. Furthermore, the existing resource's applicability for language processing
tasks is restricted due to its limited coverage of Marathi lexicons. To address these gaps, this research
paper proposes a method to develop a modified Marathi NRC-VAD lexical resource. The proposed
method is based on adding synsets to the existing NRC-VAD lexicon. At the end of the paper, we
presented sentiment analysis of Marathi news dataset using Marathi NRC-VAD and proposed modified
Marathi NRC-VAD lexicon set. The results showed that the proposed modified Marathi NRC-VAD gives
better results.

Keywords: Sentiment Analysis, Lexicon, Marathi Text, NRC-VAD, Marathi NRC-VAD, Marathi
Sentiment Analysis.

1. INTRODUCTION

Sentiment analysis is a natural language processing (NLP) technique used to identify
the emotional tone or subjective opinion in text data. It has a wide range of
applications, including market research, brand management, customer service etc.
Generally, two main techniques are used for dimensional sentiment analysis tasks:
lexicon-based and algorithm-based methods. Lexicon-based approaches rely on
predefined words and rules to determine the sentiment or emotion of a sentence.
Algorithm-based methods, on the other hand, can be divided into three categories:
machine learning, deep learning, and transfer learning [1].

Lexicon-based technique is one of the approaches to sentiment analysis, which are
lists of words that are manually annotated with sentiment scores. For text data
analysis, several lexical resources have been developed like Valence Aware
Dictionary for Sentiment Reasoning( VADER) Sentiment Lexicon, WordNet-Affect,
National Research Council Canada - Valence, Arousal and Dominance (NRC-VAD),
SentiWordNet, Linguistic Inquiry and Word Count( LIWC), etc. In this paper, we
present the use of NRC-VAD lexicon. It is a popular lexicon set that includes scores
for the dimensions like valence, arousal, and dominance for over 20,000 English
words.
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The NRC-VAD (Valence-Arousal-Dominance) Lexicon was developed by Dr. Saif
Mohammad, Senior Research Scientist from the National Research Council Canada
(NRC) in 2018 [2]. The lexicon is based on the theory that emotions can be
represented along three dimensions namely valence, arousal, and dominance.
Valence is the positivity or negativity of an emotion, arousal is the level of excitement
or intensity of an emotion, and dominance is the level of control or power associated
with an emotion. The scores for a specific word and dimension (V/A/D) range from 0
(lowest V/A/D) to 1 (highest V/A/D).

NRC-VAD Lexicon set provides scores for each of these dimensions for thousands of
words in the English language. Developers of NRC-VAD Lexicon have also provided
a VAD lexicon set in more than one hundred languages across the world by translating
English terms with the help of Google Translator. Due to it's availability in multiple
languages, NRC-VAD has become a widely used resource for sentiment analysis as
well as emotion detection in natural language processing research. Recently, people
have been increasingly using regional languages to express themselves on various
social media platforms, resulting in a significant amount of user-generated content in
these languages. Analyzing this data can provide valuable insights for applications
such as advertising, surveys, predictions, and government purposes. Therefore, it is
essential to develop resources for regional languages to effectively analyze this data
[3] [4].

Therefore this work aims to contribute to develop lexical resource for Marathi
language, which has less number of resources for computerized text analysis task. In
this paper, we used Marathi version of NRC-VAD to evaluate the performance of
sentiment analysis task on Marathi news dataset. The orgnization of the paper is as
given: Section 2 covers related work. The details of Marathi NRC-VAD Lexical resource
is given in Section 3. The proposed method to improve this resource is discussed in
Section 4. The experimental work and results are shown in Section 5. The future scope
and applications of the research work are given in Section 6. Section 7 brings the paper
to the conclusion.

2. RELATED WORK

There have been many studies on sentiment analysis using lexicons and computerized
text analysis tools, including EMPATH, LIWC, NRC-VAD lexicon, etc [5]. However, there
has been hardly any work on sentiment analysis of Marathi text using NRC-VAD lexicon.
This section covers the related work carried out by other researchers. The authors of
this research introduced the Tweet Emotion Dynamics (TED) concept to investigate
emotional patterns associated with tweets across time.

They utilised the NRC-VAD vocabulary set. [6]. The authors presented their work on
recognising euphemistic and dysphemistic phrases using natural language
processing. Euphemisms are gentle allusions to sensitive, controversial, or taboo
topics. Dysphemisms, on the other hand, allude to sensitive topics in vulgar or harsh
terms. For example, euphemisms for death include "passed away" and "departed," but
dysphemisms include "croaked" and "six feet under.” They studied how sentiment
analysis might discriminate between euphemistic and dysphemistic language. [7].

The authors of this paper tackled the subject of emotion identification in textual
discussions, where the conversational context of an utterance is utilised to identify the
emotion (e.g., joyous, sad, furious, etc.) [8]. This work built a mathematical model of
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affective dynamics and evaluated it by looking at digital records of spontaneous
emotive expression, such as a large dataset of Facebook status updates. This work
built a mathematical model of affective dynamics and evaluated it by looking at digital
records of spontaneous emotive expression, such as a large dataset of Facebook
status updates. [9].

The purpose of this study was to determine whether and how information about the
valence, arousal, and dominance of a word's affective meaning was stored in word
embeddings that were trained in advanced neural networks. Several correlational and
classification tests were run on four distinct word embeddings, using the human-
labeled dataset (NRC-VAD) as the ground truth. [10]. In this study, the authors
evaluated psychological and emotional subjective well-being using self-reported
guestionnaires that evaluated mood and/or mental health. They investigated the idea
that people's subjective psychological and emotional well-being is shaped and
reflected by the affective qualities of the content they expose themselves to online
over the course of four investigations [11].

3. MARATHI VERSION OF NRC-VAD LEXICON

Marathi NRC-VAD Lexical resource is a lexical database of Marathi language, which
is a part of the Valence, Arousal, and Dominance (VAD) Lexicon project developed by
the National Research Council (NRC) of Canada. It contains more than 20,000 words
and their associated VAD ratings, which are numerical values representing the degree
of valence, arousal, and dominance associated with each word. The database is freely
available for download and use [2]. Arousal is the level of excitement or intensity
associated with an emotion. High arousal emotions are intense and can be associated
with strong physiological responses, such as fear or excitement, while low arousal
emotions are more subtle and can be associated with relaxation or contentment.
Dominance is the level of control or power associated with an emotion. Emotions that
are high in dominance are associated with feelings of control or power, such as pride
or anger, while emotions that are low in dominance are associated with feelings of
contentment. Following table shows some sample words with scores for each
dimension of Marathi NRC-VAD Lexical resource. As shown in Table 1, the score
ranges from lowest (V/A/D) i.e. value 0 to highest (V/A/D) i.e. value 1.

Table 1: Sample Words with score - Marathi NRC-VAD Lexical resource

Lowest Ten words with
score

Dimension

Description

Highest Ten words with score

Magnificent(H&)-1,
Very Positive(
BriIIiance(aTrl)- 0.99,

Brotherhood(S§YdT ) — 0.99,

Valence Valence refers | Enjoyable(3fFaard)- 1, Shit(@<R0)- 0,
to the positivity | Generous(IaR)-1, Nightmare(g:¥d%)- 0.005,
or negativity of | o i (aftam)- 1, Toxic(fasT)- 0.008,
an emotion / : .
centiment Happy(3fdl)-1, Afraid(f%3)- 0.001,
Love(ﬁﬂ)- 1, Angered(¥dtd)- 0.01,

-1,

Bankruptcy(f&ale@Rh-  0.01,
Disheartening -
0.01, Homicide ()- 0.01,
Horrifying(H41dg)- 0.01,

Bloodbath(Red¥dld)- 0.971,

Cheerful (3THel ) — 0.99 Mistreated -0.01
Arousal Arousal refers | Abduction(3UgruN- 0.99, Sieve(TTBUM)-0.046,
to the level of | Exorcism (YdHTad)- 0.98, Melodious(iTS)-0.069,
%’;g';iﬁ‘ye”t " | Homily(@TIETSU)- 0.973, Cotton(TqH)-0.071,
associated with Aggressive(3iTshH$)-0.971, Slowly(8383)-0.073,

Torture(85)- 0.078,
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an emotion / | Killing(WTOTeTd®)- 0.971, Notice(1¢)-0.08,

sentiment Terrorists(31fcR®1N-0.971, Stressful(ﬂUﬂHEUf)-O.O&
Violence(fgdm- 0.97, Chair(gd)-0.082,
Assassinate(N)- 0.969, Couch(Ud™- 0.082,
Frightful({aTd8)- 0.969 Software (JTFEd3R )- 0.086

Dominance | Dominance Powerfully(ﬂ]ﬁlﬁflﬂﬂ'lﬂ)- 0.991, Weakened(hHPHdd)- 0.045,

refers to the | | eading(3mMTU)- 0.983, Frailty(ATS[&YUT)- 0.0609,

level of control Successful (@RR)- 0.981, Empty(ad)- 0.081,

or power

associated with | GOVemnessRIIPRHR)- 0.98, Poorly(3RFHTYS RS-

an emotion / Supremely(‘v’lﬂaq'@f)- 0.974, 0.087, Weakness(3RIadUUI)-

sentiment Presidential(ﬂE‘ER-ﬁEIE'I?&T)-O.gn, 0.087, Discouraged(RT=T)
Supersede(JesUl)- 0.972, 0.09,
Conquer(fSi@ul)- 0.971, Weakly(gsieror)- 0.092,
Captain(@UHTR)-0.966, Insufficiently(3fgRUUIH)- 0.093 ,
Chairperson(3#&)- 0.966 Ineffectual ((he)- 0.094,

Wanker(fafém)- 0.098

3.1. Salient features of Marathi NRC-VAD Lexical resource

The NRC-VAD Lexical resource covers a wide range of words with over 20,000
entries. This resource has several good features that make it a valuable resource for
natural language processing and sentiment analysis tasks. Some of the key
advantages of the NRC-VAD Lexical resource are:

1. Multidimensional affective ratings- The NRC-VAD Lexical resource rates words
on three dimensions of affect, namely valence (positive or negative), arousal (high
or low activation), and dominance (controlled or uncontrolled). The ratings gives a
better understanding of the emotional content of language and allows for more
sophisticated sentiment analysis.

2. Based on empirical research- The affective ratings in the NRC-VAD Lexical
resource are based on empirical research and have been shown to be reliable and
valid. This provides a strong scientific basis for the use of the resource in natural
language processing applications.

3. Free and open access-Marathi NRC-VAD Lexical resource is freely available and
can be used for research applications. This makes it accessible to a wide range of
users and encourages the development of innovative NLP tools and applications.

4. Cross-lingual applications-The NRC-VAD Lexical resource has been translated
into several languages, including French, Spanish, German, and Chinese, making
it a valuable resource for cross-lingual natural language processing tasks.

4. PROPOSED METHOD TO IMPROVE MARATHI NRC-VAD LEXICAL
RESOURCE

To perform Marathi Sentiment analysis, few lexical resources are available including
Marathi version of NRC-VAD, MSWN — Marathi Senti WordNet, Marathi version of
Linguistic Inquiry Word Count: MR-LIWC2015 [12][13]. This work focuses on
proposing a method to improve the current Marathi NRC-VAD Lexical resource. This
begins with analyzing the existing resource thoroughly in order to find the limitations.
Addressing these limitations requires a dedicated effort to update and expand the
Marathi NRC-VAD Lexical resource, along with the development of suitable tools and
resources to improve its coverage, accuracy, and usefulness.
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4.1. Limitations of Marathi NRC-VAD Lexical resource

As discussed in Section 3, Marathi NRC-VAD Lexicon has several good features but
still there are some limitations and challenges associated with its use. Here are some
of the limitationsof the NRC-VAD Lexicon:

1.

Limited coverage- Though there are 20,000 words in Marathi NRC-VAD, it does
not cover all possible words and phrases in a given language. Therefore, it may not
capture the full range of sentiments expressed in a text.

. Subjectivity-The VAD scores in the NRC-VAD Lexicon are based on ratings by

human judges, and therefore may be influenced by their subjective interpretations.
This can lead to inconsistencies in the scores and make it difficult to compare
across different texts or contexts.

. Culture and language differences- The NRC-VAD Lexicon was developed for

English and may not be directly applicable to other languages or cultures. The
emotional and social norms that determine how sentiment is expressed can vary
across cultures, and this may affect the validity of the VAD scores.

. Lack of contextual information- The VAD scores in the NRC-VAD Lexicon do not

take into account the context in which a word or phrase is used. This can lead to
incorrect or incomplete sentiment analysis results, especially in cases where the
sentiment expressed in the text is ambiguous or sarcastic.

4.2. Statistical summary of Marathi NRC-VAD Lexical resource

This resource is open access, freely available to download. Following figure 1 shows
sample words from the downloaded resource.

] Marathi-mr-NRC-VAD-Lexicond - Notepad i e 0 i S S -~ -
File Edit Format View Help

ord Marathi-mr valence Arousal Dominance
aaaaaaah IGIHHTG 0.479 0.606 0.291
aaaah NO TRANSLATION 0.520 0.636 0.282
aardvark IEad 0.427 0.490 0.437
aback AT 0.385 0.407 0.288
abacus sFww 0.510 0.276 0.485
abalone frfig 0.500 0.480 0.412
abandon =mr 0.052 0.519 0.245
abandoned g 0.046 0.481 0.130
abandonment faReraT 0.128 0.430 0.202
abashed abashed 0.177 0.644 0.307
abate FAT H 0:255 0.696 0.604
abatement Fe grov 0.388 0.338 0.336
abba B 0.562 0.500 0.480
abbey 75 0.580 0.367 0.444
abbot NO TRANSLATION 0.427 0.321 0.483
abbreviate dfacg v 0.531 0.375 0.330
abbreviation g 0.469 0.306 0. 345
abdomen s 0.469 0.462 0.471
abdominal sexawadr 0.490 0.456 0.445
abduct smgorswor 0.173 0.720 0.615
abduction RO 0.062 0.990 0.673
aberrant BieC 0.146 0.765 0.431
aberration e 0.125 0.816 0.417
abeyance Tt 0.330 0.510 0.292
abhor AR & 0. 125 0.602 0.349
abhorrence foREFR 0.167 0.684 0.420
abhorrent UGS 0.229 0.750 0.474
abide qrefel &0 0.635 0.354 0.705
abiding uem swomr 0.796 0.327 0.750
ability awmar 0.875 0.510 0.816

Figure 1: Snippet of Marathi NRC-VAD Lexical resource
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Above figure shows first thirty words of the file.We observed the file thoroughly and
based on this following observations are written. Basically, this resource is created by
translating English words into Marathi with the help of Google Translator.

1. Incorrect translation of words: E. g. As shown in the above figure (line no.6), the
word “abacus” is translated as “3{®®T” rather than “TH”.

2. The translator did not translate all of the words: For example, there is no translation
or transliteration from English to Marathi for the terms "aaaah,” "abbat.” These are
indicated as "NO TRANSLATION" in the above image, as can be seen in lines 3
and 16.

3. A few terms are solely translated into English: For example, "abashed" is translated
as "abashed" (see line 11).

4. No synsets of the words are given: As shown in figure 4.1, the words are translated
to single words than synsets.

These findings hold consistent for the entire of dataset. On the basis of this, we
propose curating the current resource in order to improve upon it. Following Table 2
shows the statistical summary of the resource.

Table 2: Summary of Marathi NRC-VAD Lexical resource

Description Count In %
Total Number of words 20007 100%
Words that are not translated by Google Translator 534 3%
Words that are translated as English words only 372 2%
Words that are translated but with incorrect meaning 1983 10%
4.3. Proposed method to address the limitations of Marathi NRC-VAD Lexical

resource

Based on the above findings, a lot of corrections may be required in the existing
resource. Several solutions may be possible for this. In this paper, we are proposing
to enhance the resource by adding synsets of the words. One of the key advantages
of using synsets in a lexical resource instead of a single word is improved coverage.
Synsets provide more comprehensive coverage of the vocabulary of a language than
single words, as they group together words that are semantically related. This allows
for a more complete representation of the meanings of words and their relationships
to one another [14]. Modified Marathi NRC-VAD is a lexical resource that integrates
synsets from the Marathi Wordnet. Marathi Wordnet is a lexical database of Marathi
language. It is developed by the Department of Computer Science and Engineering at
the Indian Institute of Technology, Bombay. Marathi Wordnet contains thousands of
words organized into synsets, which are groups of words that share a common
meaning. Each synset is linked to other synsets through a network of semantic
relations, such as synonyms, antonyms, hypernyms, and hyponyms [15].

To add synsets from Marathi Wordnet to Marathi NRC-VAD Lexical resource, following
steps need to be followed:

1. Download the Marathi Wordnet database from the official website.

2. Extract the synsets and their related information from the Marathi Wordnet database
using a suitable programming language or tool.

2566 JUN Volume 21 Issue 06


http://www.commprac.com/

WWw.commprac.com
ISSN 1462 2815

3. Map the synsets from Marathi Wordnet to the corresponding entries in the Marathi
NRC-VAD Lexical resource, based on their part of speech and semantic similarity.

4. Add the new synsets to the Marathi NRC-VAD Lexical resource.

5. Validate the new entries to ensure that they are accurate and consistent with the
existing entries in the Marathi NRC-VAD Lexical resource.

6. Test the updated Marathi NRC-VAD Lexical resource with appropriate tools and
applications to ensure that it is functioning correctly.

7. Update and publish the updated Marathi NRC-VAD Lexical resource on a suitable
platform or repository.

Following figure 2 shows the flowchart of adding synsets to Marathi NRC VAD word
file.

Downlozd Marathiversion of NRC-VAD
[source file) and MarathiWord net
[Destination File)

Y

Compare the word from Marathi NRC
WAD fila with MarathiWordnet file

¥
Rezd word from Marathi NRC-VAD source file

Mo Yes

Add synsets from wordnet tothe
| source word and update thefile

Whether source

Keep source fileword asitis file ward found in

destinztion file?

Read next ward

-

from sournce file.

¥

Mo

Y

Use updsted version of Marathi
MNRC-file for experimentation

Figure 2: Adding Syset process to Marathi NRC-VAD file
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5. EXPERIMENTAL WORK USING MARATHI NRC-VAD

This section gives details of experimental work carried out to evaluate the performance
of the research work. As shown in Table 2, there are a total of 20,007 words in the
Marathi NRC-VAD lexicon file. Before adding synsets of the words, primary
preprocessing tasks are performed on the file like to get the correct translation of the
words from English to Marathi, to get meaning for “NO TRANSLATION” words, to
correct grammatical mistakes. By using the procedure documented in Section 4,a
Python program is written to add synsets from Marathi Wordnet. Following figure 3
shows the snippet of the Python program input and output.

‘ & NRC_VAD with Synset
File Edit View Insert Runtime Tools Help All changes saved

+ Code + Text

print(df.iloc[i].TEXT)
‘, try:
Q TextQ=df.iloc[1].TEXT
if(TextQ not in'Not Found'):
{x} word_all_synsets.append(iwn.synsets(TextQ))
Text.append(TextQ)
except:
Text.append(TextQ)
print(‘err")
word_all_synsets
output=[]
for i in range(len(word_all_synsets)):
tm=word_all_synsets[i]
output.append(tm[@].1lemma_names())

output

L & , clHIR |,

['39eor’, ‘SeHed’ ],

['goTFEe ],

['gom, TR,

[ *mfeanrdr ],

['erurd’ ],

['Rds, Twe ],
<> ['¥R@sr’, '@@er’, W],

[wea], )
= ['¥fEa’, 'eeas’, 'Fefedd’, '¥FAwd, F9gEr, HEgE”, HREA ],
>_| (7],

[ 3=gied, Reel ],

Figure 3: Python program snippet

As an output of this program, we could be able to get synsets of 10,307 words out of
20,007(52% of the words). The existing file is updated for these 10,307 words.
Following Table 3 shows the details of modified Marathi NRC-VAD files for a better
understanding of the improved resource.The count-wise comparison of existing and
modified versions of Marathi NRC-VAD is shown in Table 3.a.

Table 3 a: Comparison of existing and modified versions of Marathi NRC-VAD

Total No. of Single Words Words with
words (Without Synsets) Synsets
Marathi Version of NRC-VAD 20,007 20,007 Nil
Modified Marathi NRC —VAD 20,007 9700 10,307

Table 3 b shows some of the words from existing and modified resources. In this table,
the column entitled as “Marathi NRC-VAD” contains existing resource data, whereas
the column labeled as “Modified Marathi NRC-VAD” contains the updated data of the
proposed methodology. The last three columns, gives the predefined scores of
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valence, arousal and dominance. We have refered these scores as it is from the

original file.

It is observed here that words for which synsets are notfound are kept as it is. E.g.
3{g1313Tg, RRIfg, B! D1, Bl B,

For the words with sysnsets, the corresponding row data is updated with new data.

E.g.

3[bHY as TUEH, 3ddh Y. And so on for remaing file.
Table 3 b: Sample Words: Marathi NRC-VAD & Modified Marathi NRC-VAD

is updated as 316Cd0?>,31|f5\49d7~1 roft . Similarly AN as AR, AW and

aaaaaaah AglH3Tg el 3Hlg 0.479 0.606 0.291
Aaaah NO 3

TRANSLATION 3, =g 0.52 0.636 0.282
aardvark AZTTHT AETH, ATTHFAATIT 0.427 0.49 0.437
Aback T T, /T 0.385 0.407 0.288
Abacus EEency T, A 0.51 0.276 0.485
Abalone forerfeig forafeig 0.5 048 0.412
abandon =TT gf¥=mmT, =T, e 0.052 0.519 0.245
abandoned EEES aas, R 0.046 0.481 0.13
Abandonment | fr=fr A=, =T, o 0.128 0.43 0.202
abashed abashed e, AfE, ATeE,EwE | 0177 0.644 0.307
Abate FH=T FHT 0.255 0.696 0.604
abatement FHIZOT FHIZO 0.388 0.338 0.336

From the above table, it is clear that the modified Marathi NRC-VAD file gives better
coverage of the words for experimental work. We carried out an experiment to
compare the performance of these two files. The details of the same are given in
subsequent paragraphs.

Dataset and Methodology

We used a dataset of Marathi News. The authors developed Marathi news dataset. It
is an annotated news dataset which is scraped from different Marathi e-newspapers
and news channel websites. They made it available to other researchers for use [14].
Following table 4 shows statistics of Marathi news dataset and some sample news.

Table 4(a): Statistics of Marathi dataset

Sr. No. Iltem No. of news
1 Positive News 538
2 Negative News 536
3 Neutral News 237

COMMUNITY PRACTITIONER
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Table 4(b): Sample News from the dataset

News Polarity
UfETR® rdided Thy Ui 3R g9k 74 Sl 1
faemafyHm TS HE! AT avl Y HIAAT! AldersTHe Io.3 Ufadre
JeTtiic TR URYC GIF STid Rdl HasU[d AU H1d ST
1S SR&VRIGHIT 3MRTTETE HETuTiee Uy fetiel Urafaet
U Sld M SR HIacsal § G R & SRgU! [T T=IRAT! ¥-4 U1 SShedTd! Il
d18Iid ge HFT HBFIUR
We used the NLTK library to tokenize the news and remove stop words. We then used
the NRC-VAD lexicon to calculate the valence, arousal, and dominance scores for
each token in the news. We aggregated the scores for each news by taking the mean
of the scores for all tokens in the news.

Bl ololk

RESULTS AND DISCUSSION

The experimentation on the news dataset is carried out using lexicon-based approach.
The lexicon sets used are Marathi NRC-VAD and modified Marathi NRC-VAD. We
evaluated the performance of sentiment analysis using the NRC-VAD lexicon. The
measures used are accuracy and F-score.Accuracy is a measure of how well a model
correctly predicts the outcome of a classification problem[16]. Accuracy is calculated
by using following formula:

Accuracy = (No of correct predictions) / (Total no. of predictions)

However, it may not be always the best measure of model performance, especially
when dealing with imbalanced datasets where one class has significantly more
samples than the other. In such cases, F-score is often used as a more reliable metric.

Harmonic mean of precision and recall gives F-score value. Precision is the proportion
of true positives among all predicted positives, and recall is the proportion of true
positives among all actual positives. F-score combines both precision and recall to
give a single score that represents the model's performance[16]. F-score is calculated
as:

F-score = 2 * ((Precision * Recall) / (Precision + Recall))

We achieved an overall accuracy of 52% and an F-score of 64% by using Marathi
NRC-VAD Lexicon set. The use of modified Marathi NRC-VAD lexicon set gives a
better results where accuracy is 61% and F-score is 72%, as shown in figure 4.

The performance evaluation of lexicon based approach on Marathi News dataset is
shown in Table 5. The result indicates that still there is a lot of scope to increase the
accuracy. The results depend on the lexicon set used in the backend of the program.
As stated in 4.1, if the lexicon coverage is increased as per the context of the Indian
domain, there may be significant enhancements in the results.

Table 5: Performance Evaluation details

Marathi NRC-VAD 52% 64%
Modified Marathi NRC-VAD 61% 72%
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Accuracy F-score

72%
0,
64% 61%

52%

MARATHI NRC-VAD MODIFIED MARATHI NRC-VAD
Figure 4: Results of sentiment analysis on Marathi news dataset

6. FUTURE SCOPE AND APPLICATIONS

In the future, the lexicon set can be enhanced to get better accuracy. Updating and
validating the NRC-VAD resource is a complex and ongoing process that requires
careful attention to data collection, analysis, and validation. The data can be collected
from various mediums such as surveys, experiments, or crowd-sourcing platforms.
The data should cover a wide range ofwords and should be collected from diverse
domains in order to ensure better coverage.Once the data is collected, it needs to be
analyzed using appropriate statistical methods to ensure the reliability and validity of
the ratings. This could involve measures such as inter-rater agreements. The updated
resource should be thoroughly documented and made publicly available for
researchers to use.By following a rigorous and transparent process, the resource can
be continually improved and maintained as a valuable tool for researchers.

By analyzing the valence, arousal, and dominance dimensions of emotions expressed
in text, sentiment analysis tools can provide a more subtle understanding of the
sentiment expressed in the text. This can be particularly useful in applications such as
product reviews, social media analysis, and customer feedback analysis, where
understanding the sentiment can provide valuable insights for businesses and
organizations. Following are some of the application areas of NRC-VAD resource.

1. Sentiment analysis-One of the primary applications of the NRC-VAD resource is
sentiment analysis, which involves determining the emotional tone or sentiment of
a text. The valence dimension of the NRC-VAD resource is particularly useful for
sentiment analysis, as it provides a measure of the positivity or negativity of words.

2. Emotion recognition- The NRC-VAD resource can also be used for emotion
recognition, which involves identifying the specific emotion or emotions conveyed
by a text. The arousal dimension of the NRC-VAD resource is particularly relevant
for emotion recognition, as it provides a measure of the intensity or activation level
of emotions.

3. Personality assessment- The NRC-VAD resource can be used to assess
personality traits such as extraversion, neuroticism, and conscientiousness. The
dominance dimension of the NRC-VAD resource is particularly useful for assessing
traits related to power, control, and assertiveness.
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4. Advertising and marketing- The NRC-VAD resource can be used in advertising
and marketing research to understand consumer preferences and responses to
advertising messages. For example, the valence dimension of the NRC-VAD
resource can be used to measure the positivity or negativity of advertising
messages, while the arousal dimension can be used to measure the level of
excitement or engagement generated by the messages.

The NRC-VAD resource is a valuable tool for various applications in natural language
processing, sentiment analysis, and other related fields. Its comprehensive ratings of
emotional valence, arousal, and dominance make it a versatile resource for
researchers.

7. CONCLUSION

In this paper, we explored Marathi version of the NRC-VAD lexical resource along with
it's features and limitations. According to the findings, we proposed a plan to develop
a modified Marathi NRC-VAD lexical resource. It is based on adding synsets from
Marathi Wordnet to the existing NRC-VAD lexicon. Adding synset to the lexical
resource will provide more comprehensive coverage of the vocabulary. At the end of
the paper, we performed sentiment analysis of Marathi news dataset using Marathi
NRC-VAD and proposed modified Marathi NRC-VAD lexicon set. The results indicate
that the modified Marathi NRC-VAD lexicon set gives better accuracy. This work has
some limitations. Future researchers can extend this work by suggesting and applying
more advanced techniques to optimize the resource.
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