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Abstract—Regional language contents gain the highest
traction in today's social media network marketing and from
users' perspectives since nearly 90% of users consume contents
in regional language. Those who are only focusing on English as
the major language of social media or website contents are
clearly missing the majority. Social media currently is touching
the untouched digital population of the world through creative
contents, easy to use convincing features and infinite possibilities
of enhancing personal social networks using regional language
like Hindi, Marathi, and Gujarati and many other state and
regional languages. This has created immense opportunities in
the area of text mining, text analysis and text generation too
many scholars and researchers to visualize and analyses the
contents to gain insights into what are the multidimensional
perspectives of the authors of any such contents. This research
work is going to understand the current work done in the area
of regional language sentiment analysis in India and all across
the globe to understand the status and research gap in the
domain to work further in the Maharashtra state regional
language contents available on social media pages. This research
work will try to explore all possible tools and technologies
available and used by the recent research scholars and industry
leaders to decide the way ahead to work in the Marathi regional
language domain in near future.

Keywords—  Regional Language, Natural Language
Processing, Sentiment Analysis, Social Media, Social Media,
Marathi Language Sentiment Analysis, Web Scrapping

I. INTRODUCTION

Language plays a very important role in deciding the
convenience factor amongst audience, viewers, online blog
readers and social media users. Irrespective of media like
newspaper, radio, television or internet, people are highly
inclined towards their regional language for accessing the
contents or putting the contents somewhere. The reasons for
the same can be high understanding, convenience to write and
speak, getting the exact context of speakers, writers or authors
and many other factors which play a direct or indirect role in
choosing the language for communication. Many global
leaders preferred their national or regional language for
passing messages to the world on global platforms like the
United Nations and any such global platform during their
foreign visits. When it comes to using social media, a huge
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chunk of the digital population is comfortable and feels
convenient to listen, read, write and share the social media
contents in their regional language[1]. This leads to use of
code mix language or purely regional language fonts for
writing and reading any such contents at bulk. From many
global and local leaders to the common social media users, the
pattern of using regional language contents on a regular basis
is found very strongly on most of the social media platforms.

This enormously generated content on social media has
many hidden meanings, messages and emotions attached to it
by the author or writer even one who is sharing the same trying
to pass the emotions forward. These contents have many
research opportunities like text mining , text analysis, opinion
mining and sentiment analysis which can unfold many text
analysis and social media users' aspects and perspectives in
the near future. This study is trying to understand any such
work done by the Indian and abroad research scholars to know
their point of view and understanding about the regional
language content usage on social media. This research study
will try to investigate and try to understand the technologies
available and used by various researchers for their regional
language analysis, also the dictionaries and datasets used by
them to do the sentiment analysis on regional language text.
In the special scenario wherein if datasets have to be prepared
then what can be the right approach in preparing a regional
language dictionary or dataset for Marathi language text
sentiment analysis in specific. This research study is more
focused towards identifying the research gap in the specified
domain, up till now there is no systematic work carried out in
the proposed system, also the algorithms and techniques were
not able to achieve high accuracy levels so there is need to
develop enhanced models based on automated machine
learning techniques that resolves the challenges to fulfil the
research gap.

II. RESEARCH METHODOLOGY APPROACHES

A. Sentiment Analysis Approach

Sentiment Analysis(SA) is a subfield of broader area
Natural Language Processing (NLP) also sometimes referred
as opinion mining, used for extracting features of text data to
do further analysis. Features like attitude, opinion, sentiments
can be extracted from text data from various digital file storage
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and web page sources like emails, chats messengers, social
media posts, reviews given on various products and services
online etc. this type data have hidden meanings, opinions,
expressions and propaganda by its creator[2].

Sentiment Analysis approaches vary depending on
research objectives: Naive Bayes approach, Deep Learning
LSTM , Pre trained rule based VADER Models

These sentiment analysis approaches can be used for
solving classification problems when data is factored or
bivariate, regression problems when precision is expected in
the outcomes or result. Sentiment analysis can be used for
expressing and interpreting the sentiment polarity and
intensity differently from textual data[2].

Polysemy (context) plays a very important role in
sentiment analysis since one word or statement may have
different meaning in different contexts where it is used or said.

Social media is being explored and exploited across
demography be it rural or urban, young or old, elite or novice,
professional or amateur giving rise to the opportunity for
analysis of the content to better understand the changes that
our society is currently witnessing. There are quite a few
microblogging sites and social media applications that enable
the users to post their contents, comments and reviews about
the product and services in the language of their choice be it
English, Hindi or any other regional language. The trend to
offer reviews by the user on what they buy from e-commerce
sites and view over OTT platform is far more increasing,
providing immense analytical and research opportunities to
the research scholars across the globe. These contents are the
sources that can provide insights into content writers attitude,
thought processes and can be further worked upon to
determine whether the thinking is positive, negative or neutral.
The qualitative methods such as textual analysis can further
help the researcher understand and interpret what each of the
subtext, symbolism, assumptions reveal and in turn what value
it creates. The ultimate aim of the analysis is to examine
structure, derive new meaning if possible and relate it to the
historical or cultural settings under which the content must
have been produced. The paper focuses on studying various
tools and approaches used for the sentiment analysis of such
regional language contents generated through microblogs.
The paper also attempts at comparing various tools and
techniques available for performing textual analysis.

B. Machine Learning Based Approach

Sentiment analysis models can be developed and trained
using machine learning algorithms to identify or detect
features beyond definition like context, sarcasm or emotion
without human intervention. How sentiment analysis works
with machine learning, is demonstrated with a simple diagram
below. Supervised machine learning approach can be used to
data labelling and tagging which is up to subjectivity and bias
present in the text data.

o 8l 8

Classifier

model Various predictive

capabilities and
prediction text

learning
algorithm

Fig. 1. Sentiment analysis with machine learning approach

The Fig. 1. Depicts the machine learning approach to
achieve various predictive capabilities of machine learning
algorithm through basic pre-processing.

III. LITERATURE REVIEW

There has been limited work carried out by researchers and
scientist in the Marathi regional language text sentiment
analysis which will be reviewed systematically and
comparatively on the time scale(in the order of years) as
mentioned below:

M. K. Patil(2021) et.al, focuses on the opportunities and
challenges the Mapathy language provides to the researchers
in India being 4th most spoken language in India and 15th
most spoken global language. This work is mostly based on
review work and context-based sentiment analysis and
shaded-based sentiment analysis which is categorical
sentiment-corpus based classification problem[3]. S. Pundlik
(2016) et.al, Use of mother tongue and state wise regional
languages on internet and social media is increasingly
reported on various platforms, like giving reviews, passing
comments etc. this gives researchers an area to do the analysis
with machine learning techniques like natural language
processing and sentiment analysis. Analysis may vary with
types of contents like classification problems in terms of
speech, sentiment analysis in terms of product or service
reviews and polarity checking in case of some comments on
particular topics. Researchers proposed classifications models
using HindiSentiWordNettHSWN), LM Classifier and a
combined approach to get better results[4]. C. Nanda(2018)
et.al, use of social media for posting comments and reviews
on products, services, movies etc. is largely in trend, though
EEnglish is mostly and globally used language for this. In
India Hindi is a widely used language to give reviews and
share information on social media. This study focuses on
sentiment analysis of movie reviews in Hindi language by
researchers and also to check the polarity of them with
machine learning techniques[5]. V. Yadav(2021) et.al, the
scholars focus on the sentiment analysis of product and service
reviews by their consumers and customers to get the sense of
how these products and services are up to the customer
satisfaction marks. Determinative recommendations from the
Aspect based sentiment analysis through categorising and
analysing the opinionated text from e-commerce portals. This
proposed research work focuses on polarity check, sentiment
analysis and conflict opinions amongst consumers of the
products and services by developing aspect based sentiment
analysis models for Hindi language reviews[6]. K.
Yadav(2020) et.al, research scholars focused Hindi-English
based code language for informal communication on various
social media platforms. The challenge is at a different level
according to the authors due to sentiment analysis of two
language combined approaches by social media users to write
the comments, reviews and posts. The code-mix language
usage is increasing rapidly due to easy to share opinions for
larger groups of social media users and easy to type features
which creates the challenges for machine learning based
research enthusiasts to clearly identify and analyse the
sentiments. Hence conventional sentiment analysis approach
will not work here as per researchers, so they used Ensembling
based hybrid Naive Bays approach and SVM, Linear
regression techniques for the same. They have also used SGD
classifiers and a bidirectional LSTM based approach which
gave them desired output in their research study[7]. A.
Goel(2020) et.al, authors did some basic work of polarity
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check on Hindi language based text from social media like
twitter using sentiment analysis and some deep learning
methods, the paper focuses on polarity check only by
classifying them on positive negative sentiment polarity[8]. A.
Madan(2021) et.al, the research scholar focuses on use of
Sentiment Analysis(SA) to get the insights into the
opinionated text mined from social media or documents
available for the same. Twitter is one of the most
microblogging social media websites used majorly for such
text mining in recent decades by a number of researchers. The
scholars talk about Natural Languages techniques used for
basic initial processing of such opinionated text by Lexicon
based approach(LBA) and Machine Learning
approach(MLA) based on supervised algorithms. Use of
HindiSentiWordNet based enhanced dictionary for with
lexicon based approach along with Hybrid based
Approach(HBA) which combines LBA and MLA to solve the
classification problem of movie review tweets in Hindi
language. They did the comparative analysis of the LBA and
MLA techniques for the same[9]. AlBadani, B(2022) et.al,
used Universal Language Model Fine-tuning (ULMFit) and
SVM for Twitter based social media text and Twitter
Sentiment Detectors (TSD’s) for better accuracy and reliable
performance for classification techniques and achieved
99.78% accuracy[10].

K. Thapar, (2022) et.al, did Natural Language Processing
and sentiment analysis of COVID’19 using a hybrid AI model
with social media network dataset. Study also used the bi-
directional LSTM, CNN and hybrid model of combining the
strengths of both the algorithmic techniques for implementing
and achieving the research objectives[11]. M. Divate(2021)
et.al, the scholar worked on machine learning based sentiment
analysis techniques for Maharashtra state regional and mother
tongue language Marathi. When it comes to sharing news
online on various social media networks, research scholars
focus on helping social media users reading positive news to
avoid depression and negativity using sentiment analysis
techniques. This study proposes use of filters before sharing
any news on social media before posting it on social media
using three approaches, sentiment analysis on text, audio,
emotions, polarity-based sentiment analysis check and LSTM
algorithm of deep learning techniques. The study identified
polarity with accuracy of 72% level[12]. S. C, S. Adak(2021)
et.al, use of microblog based mined text like text from twitter
and various other such websites has increased over recent few
years, since the data collected can directly be used for
feedback and sentiment analysis by processing it a little bit.
This text can be helpful in understanding the features and
characteristics of effectiveness of marketing campaigns and its
performance over other strategic policies. Subjective
detection and sentiment analysis can be such basic two steps,
along with machine learning algorithms like Support Vector
Machine(SVM), Naive-Bayesian and deep learning etc.
through this research work researchers focused on Hindi
language based text for classification. The Recurrent Neural
Network(RNN) and Convolution Neural Network(CNN) and
combined approach has been used by scholars with a Hindi
language based subjective data extracted from a dataset made
from movie reviews[8]. R. Naukarkar(2021) et.al, in this
study scholars focused on polarity checking on Marathi text
based tweets through sentiment analysis and machine learning
concepts. Tweets are being classified as positive, negative and
neutral with higher accuracy outcomes[13].

S. Tammina(2020) et.al, used machine learning
and lexicon based mixed sentiment analysis approach using

Telugu SentiWordNet dictionary for regional language
sentiment analysis using movie review. Aamazon review and
microblog text based datasets. Study did subjective
classification and TF-IDF function based SVM algorithm for
polarity check on the similar datasets[14]. A. Prasad(2020)
et.al, worked in the field of information retrieval and text
processing which has various application areas like business
analytics, politics, social reforms etc. Hindi language is mostly
spoken regional language in India which has challenges in the
area of sentiment analysis like lack of annotated corpus and
lexical resources as compared to the English language. The
scholars have developed a semantically and syntactically
annotated corpus in the domain of home remedies written in
Hindi language weblogs. The corpus can also be useful to
other researchers working in the Hindi language opinion
mining system in various such domains[15]. P. Bafna(2020)
et.al, many websites enable regional language contents to
make users understand the information in their mother tongue
or regional known language. Hindi is one of the majorly
spoken languages in India, especially in the government
domain. The classification and clustering operations can be
carried out using prosed and verses as input data source.
Natural Language Processing and machine learning
techniques can be applied over such Hindi language based text
using BaSa technique to identify context based common
tokens from given corpus. Corpus of 820 proses and 710
verses was processed and scholars observed significant output
in the area[16]. S. K Bharti(2017) et.al, to avoid direct
negativity and use of intensified positive words to express
sarcasm over social media network based opinionated text is
one of the upcoming challenges for the sentiment analysts
over the last few years. This is more visible on microblogging
websites like twitter than other social media or messaging web
pages like Facebook, Instagram and WhatsApp, due to easy
sharing limited text capability of twitter. The scholars
proposed an automated sarcasm detector system for text based
data, specifically for regional languages like Hindi, Marathi,
Bengali etc. since they are less explored to any such machine
learning techniques due to their unique lexicon structure and
features. The researchers also proposed context-based pattern
finders for “sarcasm as a contradiction between a tweet and
the context of its related news” to detect sarcasm out of Hindi
language text/tweets and they have achieved 87% accuracy in
the same[17]. S. Pawar(2017) et.al, the author focuses on the
requirement of sentiment analysis in Marathi language in
current scenarios of internet boom and huge textual
information availability, the scholar used Support Vector
Machine, Naive Bayes and Maximum Entropy machine
learning approach for sentiment analysis and classification
problem through lexicon based sentiment analysis. The study
had faced many challenges namely polarity, negation
handling, aspect based sentiment analysis etc. the scholar
mentions unavailability of the resources rather than
techniques to accomplish the work[18].

Ansari(2016) et.al, textual data available through the
advent of social media gives various research opportunities in
sentiment analysis and various other textual analysis. The
paper is trying to assess the current status, standards and
achievements of researchers and their studies. Also scholars
trying to propose the provisional improvement techniques and
comparative findings. Like direct and simplest approach of
using sentiment analysis without NLP or machine learning
language specific methods. The study just mentions the
Marathi transliterated text and its area of applications in
sentiment analysis[19]. V. Jha(2015) et.al, the textual
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information shared by social media, commercial websites and
government web pages can be used for understanding the
sentiments they have expressed in textual form. Such textual
information can be broadly categorised into opinion and facts
and can also be used to make well studied decisions for
business process or public policy making. This text based data
can also be categorised or classified as subjective or objective,
this also can be applied to Hindi language based Unicode
standards UTF-8 contents. Hindi language subjectivity
analysis(HSAS) is proposed in this study via two methods,
first is English language opinion finder subjectivity lexicon
and another one is to use a small seed word list of Hindi
language and expand it to generate Hindi language
subjectivity lexicon. Different techniques were used by
scholars to evaluate Hindi language lexicons in which they
have achieved 71.4% agreement with human annotators and
approximately 80% accuracy in classification on parallel
language dataset. The simulation techniques used by
researchers validated the test conducted for the same[20].

V. Rohini(2017) et.al, did the domain based sentiment
analysis of Kannada language like attitude, opinion detection
in the regional language text using machine learning
algorithms for polarity check, opinion mining and other basic
total sentiment score calculations[21]. R. Naidu(2017) et.al,
worked on the sentiment analysis and polarity check of Telagu
corpus data and identified the positive, negative and neutral
statements and used TeluguSentiWordNet dictionary for the
same[22]. AlBadani, B(2022) et.al, used Universal Language
Model Fine-tuning (ULMFit) and SVM for Twitter based
social media text and Twitter Sentiment Detectors (TSD’s)
for better accuracy and reliable performance for classification
techniques and achieved 99.78% accuracy[23]. E. D.
Madyatmadja (2022) et.al, a case study based on Indonesian
regional language text explored citizen science with the help
of contextual text analytics framework for Indonesian citizen
report classification and Context based approach called Con-
TOP to minimize various confliction errors. The study
focused on the public participation to solve the local
governance problems through in the information system
domain. The scholars have used various ML algorithms with
varying accuracy and precision scores with respect to
proposed methodology [24]. J. Wang(2020) et.al, proposed
the dimensional sentiment analysis over the focused binary
approach which explores only positive and negative aspect of
the dataset. The study proposes the use of tree structured
regional CNN-SLTM model which consists of regional CNN
and LSTM to predict the valence-arousal i.e. VA space scores.
The study explored the Lexicon based, regression based,
CNN, Structured Representation models as the part of
research methodology [25]. U. Naqvi (2021) et.al, the study
focuses on the increased used of their regional language Urdu
because of social media usage substantial growth and how
scholars are considering the exploration of this regional
language sentiment analysis for their research work. The
scholars proposed and explored the applications of Deep
Learning algorithm and methods like CNN, LSTM and hybrid
models and approach for Urdu Text Sentiment Analysis [26].

A. Anggraini (2020) et.al, an Indonesian regional language
conjunction rule based sentiment analysis study was
conducted for analysing the citizens/user complaints about
regional drinking water company called PDAM and its water
services. Accuracy of model enhanced by 13% when scholars
adapted the rule based sentiment analysis. The approach
required to build the word based dictionary for implementing
the rule based approach [27]. K. T. -K. Phan(2021) et.al, the

study explores the zero-shot cross-lingual transfer learning
through pre-trained multilingual models like mBERT and
XLM-R for implementation of Aspect Based Sentiment
Analysis and opinion target expression approach. The
experiment was conducted on benchmarked datasets on six
languages like English, Russian, Dutch, Spanish, Turkish ad
French [28].

A. State of the Art tools available languages they suppurt
and functionalities they provide)
The three libraries which are currently available for the
technical implementation of the regional language sentiment

analysis basic implementation are iNLTK, Indic NLP and
StandfordNLP[29].

1. iNLTK- Hindi, Punjabi, Sanskrit, Gujarati, Kannada,
Malayalam, Nepali, Odia, Marathi, Bengali, Tamil, Urdu

2. Indic NLP Library- Assamese, Sindhi, Sinhala,
Sanskrit, Konkani, Kannada, Telugu,

3. StanfordNLP- Many of the above languages

eTokenization *Normalization eLemmitization

*Word Embedings eTransliteration e Part of Speech
Text Completion «Phonetic Analysis (PoS)
«Similarity of «Syllabification *Named Entity
Setences Recognition(NER)
*Dependancy
Parsing etc.

Fig. 2. Tools and functionality they support for regional languges

Fig. 2. Refers to the three different tools available for
regional language text analysis and various functionalities
they provide, it has been observed that not one tools provides
all necessary support for sentiment analysis of regional
language text hence we propose the hybrid and combinational
approach.

B. Comparative Literature study in table format

The Table. 1. shows various techniques used by respective
scholars for their respective regional language sentiment
analysis studies and issues faced by them or accuracy achieved
using the current techniques.

TABLE L. COMPARATIVE STUDY OF DIFFERENT METHODS
USED BY VARIOUS SCHOLARS FOR THEIR RESPECITIVE
REGIONAL LANGUAGE SENTIMENT ANALYSIS STUDY

Author | Techniques Findings Research
,Year Gap
M. K. | Context based sentiment | categorica | Insufficie
Patil analysis, Sharded based | | nt
(2021)[ | sentiment analysis sentiment- | resources(
3] corpus language
based dictionary
classificat | )
ion
problem
S. NLP,HindiSentiWordNe, Analysis
Pundlik | LMClassifier of types of
(2016) contents
[4] and
technique
s
applicable
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Author | Techniques Findings Research Author | Techniques Findings Research
,Year Gap ,Year Gap
A Hindi language based | Develope Corpus
Prasad Information retrieval & | d generated
C. Sentiment  analysis, Polarity | Sentiment (2020) processing syntactica | is
Nanda check analysis of [15] 1 and | annotated
(2018) Hindi semantica SO it
[5] language 1y depends
based annotated on inputs
movie corpus for | from users
reviews Hindi
V. Polarity check, Aspect Based | Determina | Worked language
Yadav Sentiment Analysis tive on single P. BaSa technique, classification | Identificat | Finding
(202D)[ Recomme | line Hindi Bafana | and clustering of proses and | ion of | exact
6] ndations text (2020) verses context context/in
on [16] based tentions is
product/se common the
rvice tokens, challenge
reviews Corpus of
K. Hindi-English code mix | Sentiment | Code-mix 820 proses
Yadav language, SVM, SLTM, | analysis of | language and 710
(2020) Stochastic ~ Gradient Descent | Hindi- adds verses was
[7] (SGD) English c | challenges processed
ode mix | of two S. Sentiment analysis, Opinion | Proposed Finding
language languages Bharti mining automated | sarcasm
A Goel | Hindi-Sentiment analysis, Basic No (2017) sarcasm can be
(2020) | Polarity check work and | outcomes [17] detector dependent
[8] concept provided system for | on
paper text data creativity
A Lexicon Based | Used for | Worked of content
Madan | Approach  (LBA), Machine | basic on Hindi, creator
(2021)[ | Learning Approach (MLA), and | initial and S. SVM,Lexicon based sentiment | Technical | Insufficie
9] comparison processin sentiment Pawar analysis solutions nt
g of | analysis (2017) available resources(
twitter part can be [18] language
based done dictionary
opinionate )
d text Ansari Comparative analysis of | Assessme | Focus on
AlBada | ULMFit and SVM based | Higher Used (2016) | techniques available nt of | Comparati
ni, B. | approach and Twitter Sentiment | accuracy English [19] current ve
(2022) Detectors and text status, analysis
[10] performan | 140 standards than
ce Character and accuracy
limitation achieveme
s of twitter nts
data V. Jha | Hindi language subjectivity | 71.4% Work
K. Hybrid approach using Bi- | COVID’l | Sentiment (2015) analysis(HSAS) agreement | done on
Thapar | directional LSTM and CNN 9 dictionary [20] with Hindi
(2022) sentiment | was  not human language
[11] analysis used for annotators | subjectivit
and detailed and y
polarity sentiment approxim
check analysis ately 80%
M. Machine learning based | Created Accuracy accuracy
Divate sentiment analysis, Polarity | filters to | can be in
(2021) | check,LSTM avoid increased classificat
[12] sharing up to 90% ion on
fake news | to  95% parallel
in regional | for reliabl language
language e results dataset
S. Sentiment analysis on Hindi | The Focus is R. Polarity checking on Marathi, | High Only
Adak language text, SVM, RNN,CNN | analysis on Naukar | Classification problem accuracy polarity
(2021) on comparati dar outcomes | check on
[13] effectiven | ve (2021) on words
ess of | analysis [30] positive
marketing negative
campaign and
s neutral
S. Lexicon based and machine | Subjective | Sentiment words
Tammi | learning  based sentiment | classificat | analysis is identificat
na analysis ion and | notdone ion
(2020) TF-IDF based approach using | polarity
[14] SVM, naive Bayes etc. | check of
algorithms Telagu C. Research Gap
Lang text Various scholars across India tried working on the regional

language majorly Hindi language text for sentiment analysis
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in various domains like cooking, movie reviews, tweeter
based text and its polarity and e-commerce reviews to check
polarity analysis. There is hardly any work done in Marathi
language based text mining and analysis irrespective of the
increased number of Marathi language based social media
users, bloggers and authors. No proper datasets are available
for any such textual analysis so we can use this as an
opportunity to create a lexical based dataset and dictionary for
sentiment analysis which can help many Marathi language
based researchers in future. There are very few tools available
to check the uniqueness of the contents created in Marathi
language so this also is one of the gaps we are trying to fill up.

IV. IMPLEMENTATION AND OUTCOMES

Web scraping technique was used to collect data from

webpages like filmibeat.com to collect movie reviews.
‘Web scraping

for hindi movie
review

TSV file
generated using
R code

1 o gfeeer e oy g0 W e werfl @) e ¥ Rimta 38 R arm wedm
¢ wifduradt fven Ray - TR anfdkra W &ft daa den siareh 9 oo R v
?‘vn fray; Amta AR s 4R gH fuer fven @) wugs 0% ¥ anfl Mag

e oy g3t SR grirea & ar andifves feeal ¥ wfdy aafi aged ¥ aegar o yfa
fores frog. fedtes Rreal 2 werh A dfve ok fazia @) R sl w gaa @ R
foren frag. g S o1 o afiFa A aivest 7@ § aralt ok anfe

7 3t a1 Ay Koy wermrd) R diesias ¥ e ar, 3efig ok 33 2 Ra g3 o sefal
8 ol ¥ Ry, sz go T o oridt 9 ool F aned ¥ v, R SR gHR TenE

9 83 fres ey wdk wm, R e 9k g8 80 @) weer 9k, 7 3 41 30 8 e
10 agw Ray; 39y & v e A A P g0, A= {0 7 @l @ 2 SR om werh

1 qA vz @

Fig. 3. Web scrapping for mining regional language text
Wordcounts
nt"] = de_Mndi["x"].opply(lanbda x: len(str(x)-spLLEC" ) E
5T ST T e
2 : -
s s -t
t t2e [ Yt et ey Tokenization of
statement
tokenize(df.x[10], hi" 2
(3w, C_fedrr, - _ugszt, ‘_8')
Fig. 4. Data cleaning and pre-processing process using python
programming language
/" Roll of
unicode in
data
pip install wordcloud N

\._visualization
from wordcloud teport WordCloud S~
tlib.pyplot as plt

(df_hindi['x']))
1]

ate_from_frequencie

= None)
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7
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; ] l:][:
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Fig. 5. Role of Unicode character for regional language data visualation

Fig. 3. Demonstrates the regional language text
mining/web scraping ad Fig. 4. Shows how cleaning of such
web scraped data takes place. Word clouds as shown in Fig.
6. Which was done after data cleaning and pre-processing as
shown in Fig. 5. without Unicode support were shown in
square like symbols whereas once Unicode support were
added to the code, Hindi language words were able to
represent properly in word cloud graph.

A. Functionalities supported by inltk package for Marathi
language:

df .head

source english_sentence hindi sentence
o tod 10 do what e e w5
1 tod 10 ke 16 toll you about one such child, 1T T O € T wak & €1 ¥ war Ty,

2 Indic2012  This percentage is even greater than the perce. g Ao T A R W A W 81

s ted  what we realty mean s that they're bad at not ot e T fa st v Y & B .
Similar sentence
generation

through intlk

4 In®c2012  The ending portion of these Vedas is calied U 1 4w i e TPz w61

from inltk.inltk import get_similar_sentences

get_similar_sentences(text, 18, ‘'hi', degree_of_aug = 8.1)

Fig. 6. Simillar sentence generation using iNLTK library

Similar sentence
generation
through intlk

[%€ o W@ @ o vl ¥ Rafdd ¥ s agid,

7€ 3 W @ v A & a @ wgdh,
TEpE W @ T we B T LA wgh, ‘)

P> | from inltk.inltk import predict_next_words

Predicting next
words through
initk

predict_next_words(text , 6, 'hi')

i m

Fig. 7. Predicting next few(n) words using iNLTK library

from inltk.inltk import get_sentence similarity

# Larity of encodings is calcule
similarity = get_sentence_similarity
similarity

o/pcosine similarity of .67

Fig. 8. Checking sentense simillarity with INTLK

iNLTK helps you with predicting few words and similar
sentences as represented in Fig. 7. And Fig. 8. Respectively.

B. Functionalities supported by indicNLP package for
Marathi language:

indicNLP supports proper word and sentence tokenization for
Marathi regional language text as implanted and depicted in
Fig. 9. And Fig. 11. Respectively. Also indicNLP can
recognize and identify language code like ‘mr’ code for
Marathi language text as shown in Fig. 10.
2 @ fron indicnlp.tokenize fnport indic_tokenize

text = "M YR yT T THW AOET SR BN WOd @Y SR

tokens = indic_tokenize.trivial tokenize(text)
print(tokens)

+ Code ™™ + Text

Fig.9. Tokenization of Marathi language sentence with indicNLP

package

Detecting Language

Fig. 10.  Marathi language text identification with indicNLP
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Splitting sentences

': ° from indicnlp.tokenize import sentence_tokenize
text = "HRG G0 YT ¥ . HRGd H¥E HREA R,
sentences = sentence tokenize.sentence_split(text, lang='mr')
print(sentences)
O ['HRG ©9 30d oF 38.', "HRAIG EcdrEl A 6. ]

Fig. 11.
indicNLP

Sentence tokenization of Marathi language paragraph with

indic_transliteration

¥ ° from indic_transliteration import sanscript

r text = "UNHW: ETOE: HEEE: HE:"
output = sanscript.transliter*ate(tdxt, sanscript.DEVANAGART, sanscript.IAST)
print(text,output)

[» HREW: SfEedEl: SfiHM: AG: bharatiya: asalyaca: abhimana: ahe:

Fig. 12. Transliteration of Marathi language text with indicNLP

C. Functionalities supported by standfordNLP package for
Marathi language:

StanfordNLP right now support hindi as Indian language
but do not provide any support for Marathi as regional Indian
language as depicted in Figure 15.

V. LIMITATIONS

A. Technical limitations iNLTK

Stop words limitations that is regional language stop
words are not fully supported since many words which are
removed by the package can add the meaning to the sentence.
Punctuations removed need some more preprocessing since
underscore looks like symbol which are used for tokenization
was not able to be removed by the inbuilt pre-processing
function. Installation of Marathi language text takes time and
do not provides clear indication that language setup is
complete.

[ 1 !pip install inltk
[1] !python --versien
Python 3.18.12

© from inltk.inltk import setup
setup(“me’)

Traceback (most recen
11 line: 1>()

7-e11cb911dad> in <
=---> 1 from inltk.inltk import setup
2 setup('mr’)

4 6frames
Jusr/local/1ib/python3.10/dist-packages /fastai/imports/core.py in <module>
b

& from abc import abstractmethod, abstractproperty

----> 9 from collections import abc, Counter, defaultdict, ITterable, namedtuple, OrderedDict
18 import concurrent
11 from concurrent.futures import ProcessPoslExacutor, ThreadPoolExecuton

ImportErrer: cannot import name 'Iterable’ from 'collections’ (/usr/lib/python3.18/collections/__init_ .py)

Fig. 13.  Inltk and Python 3.10 version dependancy error

Fig. 13. Shows demonstrates that it can not be installed on
python version 3.10 and any futhre version whereas it works
fine with 3.9 and lower versions.

progranData\Anaconda3\1ib\site- packages\torch\nn\nodules\nodule.py:1614, in
if name in modules:
return modules[name]
Error("'{}* object has no attribute ‘{}'".format(
)._name__, name))

(self, name)

AttributeError: 'LSTH' object has no attribute '_flat_weights'

Traceback (most recent call last)

AttributeError
Input In [11], in 0
1 #pr ng

2 from inltk.inltk inport predict next_uords
----> 4 predict nexe words(" T, 2, ety

Fig. 14.  Inltk package shows AttributeError

Fig. 14 depicts AttributeError for other fucntionality support
for Marathi language like ‘AttributeError: LSTM' object has
no attribute ' flat weights' for functionalities like predict nex
t words or getting embedding vectors.

B. Technical limitations standfordNLP

Language support is exists but not fully functional or apt for
the technical implementation of regional language
preprocessing. There are lack of updates for the package
support. Integration with other package of software is
difficult. Do not provide similar accuracy for all the supported
languages.

Fig. 15.  StandfordNLP package doesn’t support Marathi language
Technical limitations indicNLP

v @ from indicnlp.transliterate.unicode_transliterate import UnicodeIndicTransliterator

# Input text "Today the weather is good. Sun is bright and there are no signs of rain. Hence we can play today.”
input_text="3MT5T HIW 3T &1 W1 Iwaa ¢ IR SINY & SIS Tba Tl ¢ FURT 57 9 WA God g1

# Transliterate from Hindi to Telugu
print(UnicodeIndicTransliterator. transliterate(input_text,"hi","m"))

S T ST §1 W Iwdd ¢ R R & B Sha T ¥ i g o 9 w9 €1

Fig. 16. Transliteration from Hindi to Marathi is not done and same output
for English to Marathi as well

Proper language support is not provided as shown in the
Fig. 16. Transliteration from Hindi or English to regional
language Marathi is not supported by indicNLP. Tranliteration
from Marathi languge text to other languges like
Tamil,English and from other languages to Marathi is not
supported as respresented in Figure 17.

translating text

~| @) from indicnlp.transliterate.unicode transliterate import UnicodeIndicTransliterat
| text = < T E= e
e Y

print(output)

text = "UIMDS GU 21U G5oq 24Gam”
output - UnicodeIndicTransliterator.transliterate(text, “ta™, "mr™)
print(output)

text = "incredible India”
ouTpUT = Unicodelindiciransliterator.transliterate(text, "en”, “mr™)
print(output)

text = “sifwEHT wna"
output = UnicodeIndicTransliterator.transliterate(text, "mr", “en™)
print(output)

Fig. 17. Transliteration from Hindi to Marathi is not done and same output
for English to Marathi as well.

VI. FUTURE SCOPE

The regional language datasets available in Marathi
language currently cannot be considered as state-of-the-art
tools for any detailed sentiment analysis hence there is scope
for designing our own dataset and sentiment score dictionary.
Many researchers did polarity checks and basic text
classification on regional languages i.e. Marathi language
dataset so we have a gap to fill in order to do the sentiment
analysis. In future various predictive analysis and context
based sentiment is also possible if proposed basic sentiment
analysis gives high accuracy results.

VII. CONCLUSION

By comparing the available tools and technologies, we
have found that a lot of work can be done in the area of
regional language sentiment analysis for national and state
languages (regional languages). There is a high requirement
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of the regional language open-source datasets for achieving
high quality and precision in sentiment analysis and natural
language processing domain. Scholars and researchers can
contribute towards sentiment dictionaries, regional language
words and its sentimental weightage for respective regional
languages.
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