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ABSTRACT

Sentiment Analysis can be considered as an integral part of Natural Language
Processing with a wide variety of significant use cases related to different ap-
plication domains. Analyzing sentiments of descriptions that are given in Legal
Opinion Texts has the potential to be applied in several legal information extrac-
tion tasks such as predicting the judgement of a legal case, predicting the winning
party of a legal case, and identifying contradictory opinions and statements. How-
ever, the lack of annotated datasets for legal sentiment analysis imposes a major
challenge when developing automatic approaches for legal sentiment analysis us-
ing supervised learning. In this work, we demonstrate an effective approach to
develop reliable sentiment annotators for legal domain while utilizing a minimum
number of resources. In that regard, we made use of domain adaptation tech-
niques based on transfer learning, where a dataset from a high resource source
domain is adapted to the target domain (legal opinion text domain). In this work,
we have come up with a novel approach based on domain specific word represen-
tations to minimize the drawbacks that can be caused due to the differences
in language semantics between the source and target domains when adapting a
dataset from a source domain to a target domain. This novel approach is based
on the observations that were derived using several word representational and
language modelling techniques that were trained using legal domain specific co-
pora. In order to evaluate different word representational techniques in the legal
domain, we have prepared a legal domain specific context based verb similarity
dataset named LeCoVe . The experiments carried out within this research work
demonstrate that our approach to develop sentiment annotators for legal domain
in a low resource setting is successful with promising results and significant im-

provements over existing works.
Keywords: Sentiment Analysis; Deep Learning; Word Representation ; Semantic Anal-

ysis

1



ACKNOWLEDGEMENTS

First and foremost, I would like to express my sincere gratitude to my super-
visors Dr. Amal Shehan Perera and Dr. Nisansa de Silva for the continuous
support, motivation, and valuable insights which were tremendously helpful for
the successful completion of this work. This research project would not have been
possible without their valuable support.

I would also like to thank Dr. Uthayashanker Thayasivam, Dr. Charith
Chithraranjan for their valuable feedback and advice related to the research.

Moreover, I would like to extend my gratitude to Mr. Gayan Kaviratne, Mr.
Anajana Fernando, Mr. Ramesh Pathirana, and Ms. Thirasara Ariyaratne for
the support given during this research work. I am also grateful for my father Mr.
Dhammika Ratnayaka, my mother Mrs. Geethani Udugamakorale, and my sister
Ms. Akshila Ratnayaka for the continuous support given to me throughout this

journey.

Thank you!

111



LIST OF ABBREVIATIONS

Al
ANN
BERT
CBOW
ELMO
NLP
POS
RNN
RNTN
SG

Artificial Intelligence

Artificial Neural Networks

Bidirectional Encoder Representations from Transformers
Continous Bag of Words

Embeddings from Language Model

Natural Language Processing

Part-Of-Speech

Recurrent Neural Network

Recursive Neural Tensor Network

Skip Gram

v



LIST OF TABLES

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

Table 4.7

Table 5.1

Table 5.2

Frequency Statistics of LeCo Ve

Sense2Vec Parameter Configurations

Post training of BERT using criminal court case corpus

Recall (R) and F-Score (F) received for different thresholds of con-
sidered Word2Vec/Sense2Vec models

Recall (R) and F-Score(F) received for different thresholds of BERT
based approaches

Precision(P), Recall (R) and F-Measure (F) received by consider-
ing k most similar words predicted by models

Precision (P), Recall (R) and F-Measure (F) received from differ-
ent approaches based on BERT

Evaluating the word lists generated from Algorithm 1 and Algo-
rithm 2

Precision(P), Recall (R) and F-Measure (F) obtained from the

considered models

19

21

23

24

26

27

28

41

42



TABLE OF CONTENTS

Declaration of the Candidate & Supervisor
Abstract
Ackowledgement
List of Abbreviations
List of Tables
Table of Contents
1 Introduction
1.1 Background
1.2 Research Objectives
1.3 Contributions
1.4 Publications
2 Literature Survey
2.1 Sentiment Analysis
2.2 Sentiment Analysis in the Legal Domain
2.3 Word Vector Representations and Language Modelling Systems
2.4 Domain Adaptation
2.5 Evaluation Resources on Verb Similarity
3 Overall Methodology
3.1 Introduction
3.2 Overall Flow
4 FEvaluating Word Representation Techniques Using Verb Similarity
4.1 Task Definition
4.2  Motivation
4.3 Dataset Preparation
4.4 Annotation of Verb Pairs
4.5 Experiments and Evaluations
4.5.1 Evaluation Resources

4.5.2 Evaluation of the distributional word representation models

vi

1
il

v

vi

© o0 N N N ot ot =

I e T e e e e e e
o O © o NN OO o wow o w o

23



4.5.3
454
4.5.5
4.5.6

Deriving Embeddings for Words using BERT
Evaluating models based on most similar words
Evaluating BERT models based on most similar words

Analysis of Results

4.6 Discussion

5 Developing a Legal Sentiment Annotator in a Low Resource Setting
5.1 Task Definition
5.2 Methodology

5.2.1
5.2.2
5.2.3

Detecting words that can cause negative transfer
Fine Tuning the Recursive Tensor Neural Network Model

BERT based Approach for Legal Sentiment Analysis

5.3 Experiments and Results

5.3.1

5.3.2

Identifying words with deviated sentiments across the source
and target domains

Sentiment Classification

5.4 Discussion

6 Conclusion and Future work

References

vii

25
26
27
28
30
31
31
31
31
39
40
41

41
42
44
46
48



