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Abstract

With the rising popularity of social media usage, the data generated through it has
significantly increased. By focusing critically on these data, certain patterns, traits and
opinions can be obtained which can be used for the betterment of the society. This research
focuses on finding out the possibility of understanding the political opinion of the country
based on these social media data. Understanding the impact of these data will prompt the
public to use these platforms to a greater effect thus guiding the decision-makers to make
better and informed decisions.

To achieve the above objective English and Sinhala comments from 60 posts from six
prominent politicians in Sri Lanka were collected from November 2019 to December
2021. These data was then annotated as positive, negative or neutral sentiments.

6591 annotated comments were used to fine-tune the XLM-RoBERTa (XLM-R) pre-
trained model for a text classification task. XLM-R is the new state-of-the-art multilingual
masked language model which performs exceptionally well in cross-lingual
understanding. To improve the performance of the baseline model a novel approach of
adding the context of the comment as a feature in the comment is proposed in the thesis.
The XLM-R baseline model achieved an F1 score of 79% while the model using
politicians' representation in parliament as a context obtained an F1 score of 91%. The
models performed exceptionally well for unseen data as well, when tested with data related
to politicians not considered in the training data, the model reported an F1 score of 86%.

Predicting the sentiments using the best model for the latest posts of the six main
politicians in the study, the current opinion of the people was derived. Based on it, the
Government representatives President Gotabaya Rajapaksha, Prime Minster Mahinda
Rajapaksha, and Former President Maithripala Sirisena obtained negative sentiments
while Opposition MPs Sajith Premadasa and Anura Kumara obtained positive sentiments.



TABLE OF CONTENTS

[ =Tod - T = U1 o] o ISR i
ACKNOWIBAGMENT ...t I
N 0111 - Tod USRS ii
Chapter 1 INTRODUCTION. ...ttt e e 1
1.1 ReSeArCN ProDIBM .....ocicieie e 2
1.2 ReSEArCh ODJECHIVES ..o 2
1.3 Organization Of the rEPOIT .......ccoiiiiiiieece e 3
Chapter 2 LITERATURE REVIEW.........ccocoiiitieceseeese e 4
2.1  Understanding public opinion using Sentiment Analysis Techniques................ 4
2.1.1  Sentiment ANAIYSIS.......cciiieiieiecie ettt 4
2.1.2  Sentiment Analysis to understand political opinion...........cccccceevvieveenenen, 7

2.2 Understanding public opinion using Structural Feature Analysis..................... 10
2.3 Hybrid Approach: Using both Sentiment Analysis and Structural Analysis.....11
2.4  Evaluating Performance of Text classification tasks............ccccoccevvveveiiieiiennnn, 12
Chapter 3 METHODOLOGY ...cooiiiiiiiieiet et 14
T8 D 7 - @01 [T [ o SRS 15
3.1.1  Data COlECtion Period ........cccviieiierieiieie e sie et 15

3.2 Data ClEANING ....eeuieeiie et 16

IS TRC B D -1 - 2N a1 10 ] = U1 o] o USRS 16
3.4 MOl BUIITING.....coiiiiieicice s 17
3.4.1  Using XLM-R to model the sentiments of the people ..........ccocvvviiennnn. 18
3.4.2  Model Performance and Evaluation.............cccccevveveiiiesiene e, 21

3.5  Predicting sentiments for New PolitiCians...........cccccooveviiiiiiiiieiic e 21
3.6 Predicting the sentiment for current data.............ccooereieneenenie e 22
Chapter4 ~ ANALYSIS AND RESULTS .....ooiiiiiiecee et 23
4.1  Performance evaluation of the models built............ccooooiiiiiiie, 25



4.2  Model Validation With NEW data ........coov i, 26

4.2.1  Results of the Validation data ..........c.cccerviriiiininiiie e 26

4.3 Predicting the sentiment for the current data............cccccoeve e, 27
4.3.1  Understanding the political opinion of people toward the politicians ....... 28
4.3.2  Understanding the overall political opinion of the people ..........c..ccooen. 29
Chapter5  CONCLUSIONS ... ... 30
5.1 CONCIUSIONS ...ttt sttt sreete s e nreenae e 30
5.2 Limitations and fULUre WOIK ..........ccooieiiiieiienece e 31
Chapter 6  REFERENCES........coiiiie et 32



LIST OF FIGURES

Figure  Description Page

Figure 2.1 Sentiment analySiS PrOCESS ......ccvivveieeiiieieieeseaieseesteeiesee e eeesree e eesreenreens 5
Figure 2.2 Sentiment classification teChNIQUES. ..........cccooiiiiiiiiiic e, 5
Figure 2.3 Lexicon based sentiment analysis framework .............ccccooeveieinininnnieien, 8
Figure 2.4 Machine Learning frameWOork ..........c.cccvoveiiieiieieiie e 9
Figure 3.1 Summary of the methodology undertaken in the study ............cccocoveveviveneane. 14
Figure 3.2 Summarized view of the data gathering period............ccccoocevveiieie e, 15
Figure 3.3 Text classification architecture with XLM-R. .........ccccoiiiiniiiiiiiiiecee, 17
Figure 3.4 Illustration of the models built in the Study ...........cccooviiiiniiie, 18
Figure 4.1 Distribution of the SENtIMENtS...........cccovveiiiii i 23
Figure 4.2 Sentiment score of the politicians over the period based on human annotation

.......................................................................................................................................... 24
Figure 4.3 Predicted sentiment score for the current data............ccccceeereiiiciinicnineieen, 27
Figure 4.4 Sentiment score of the politiCians...........cccooeieii i 28

Figure 4.5 Overall sentiment score of the Government and Opposition over the years .. 29

Vi



LIST OF TABLES

Table  Description Page

Table 2.1 Fleiss’ Kappa value interpretation .........ccocveeiveeiiiiesiiee e ssiiee e sseessnineens 13
Table 3.1 Sample comments and Labels used for the baseline model...............c.cccocueee. 18
Table 3.2 Sample comments and Labels used for the Language Predictor...................... 19
Table 3.3 Sample comments and Labels used for the language tag model...................... 19
Table 3.4 Page tag corresponding to the politician .............cccooevvieii i, 20
Table 3.5 Sample comments and Labels used for the page name as the tag model......... 20
Table 3.6 Tag corresponding to the POlTICIAN. ..........c.coiiiiiiiiierc e 20
Table 3.7 Sample comments and Labels used for the Government tag model. ................ 21
Table 4.1 Distribution of comments obtained for the politicians...............ccccoovevreennn. 24
Table 4.2 Summary of the sentiment analysis model performance ...........cc.ccccovevveiennen, 25
Table 4.3 Summary of the Language predictor model performance.............ccccovevvenennen. 25
Table 4.4 The distribution of comments in the validation dataset .............cc.ccoeeverviienen. 26
Table 4.5 Representation in the parliament..............ccocoiiiiiiiii e 26
Table 4.6 Performance of the models for the new data...........cccccooeieieiiiiiiiiiciccen, 26
Table 4.7 Predicted sentiments for the current data...........cccooeveieiiieiiiiieeeeee, 27

vii



