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ABSTRACT

With the rapid growth of social media on the web, emotional polarity
computation has become a flourishing frontier in the text mining community.
However, it is challenging to understand the latest trends and summarise the state or
general opinions about products due to the big diversity and size of social media data
and this creates the need of automated and real time opinion extraction and mining.
On the other hand, the bulk of currently research has been devoted to study the
subjective sentences which contain opinion keyword and limited work has been
reported for objective statement that implies sentiment. In this regard, fuzzy based
knowledge engineering model has been developed for sentiment classification of
special group of such sentences including the change or deviate from desired range
or value. Drug reviews are the rich source of such statements. Therefore, in this
research, 210 reviews were collected from patient’s review for building corpus.
These reviews have been selected from different cholesterol lowering drugs. Medical
experts cooperated in this research for building Gold standard corpus. Pre-processing
operations including extracting medical terms and their corresponding values have
been done on this corpus. An appropriate technique has been developed to map each
of these medical terms to their corresponding values. Resulted documents were
stored into XML file. Determining sentiment polarity of each sentence employing
fuzzy knowledge based system is the next step of this research. The main conclusion
through this study is, in order to increase the accuracy level of drug opinion mining

system, objective sentences which imply opinion should be taken into consideration.
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ABSTRAK

Dengan pertumbuhan pesat media sosial di web, terdapat se jumlah besar
dokumen mengandungi seperti pendapat ulasan, forum, perbincangan, blog dan
twitter yang telah menarik ramai penyelidik bukan sahaja di dalam Pemprosesan
Bahasa Tabiee, tetapi juga, sains politik, sains, dan perubatan. Walau bagaimanapun,
sebahagian besar masa penyelidikan bertumpu kepada mengkaji ayat-ayat yang
subjektif yang mengandungi kata kunci bersifat pendapat. Terlalu sedikit
penyelidikan yang telah dilaporkan bagi pernyataan objektif yang menunjukkan
sentimen. Dalam hal ini, pengetahuan berasaskan kejuruteraan model kabur telah
dibangunkan untuk klasifikasi mengkelaskan kepada sentimen kumpulan khas
termasuk pertukaran atau perbezaan dari julat nilai yang dikehendaki. Ulasan ubatan
adalah sumber yang kaya dengan kenyataan seperti itu. Oleh itu, dalam kajian ini 210
ulasan telah dikumpulkan daripada kajian pesakit untuk membina korpus. Ulasan ini
telah dipilih melibatkan ubat untuk merendahkan kolesterol. Pakar-pakar perubatan
bekerjasama dalam kajian ini untuk membina korpus piawaian emas. Operasi pra-
pemprosesan yang telah dilakukan ke atas korpus ini termasuk, mengekstrak terma
perubatan dan nilai-nilai yang berkaitan. Satu pendekatan yang sesuai telah direka
untuk memetakan setiap terma perubatan kepada nilai nilai yang sepadan. Dokumen
yang terhasil disimpan ke dalam fail XML. Sentimen setiap ayat yang menggunakan
sistem berasaskan pengetahuan kabur adalah langkah seterusnya dalam kajian ini .
Rumusan kajian menunjukkan pemprosesan untuk menigkatkan ketepatan system
perlombongan pendapat bagi ubat-ubatan ayat objektif yang membayangkan

pendapat perlu diambil kira.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Opinion mining or in the other word sentiment analysis, is the study of “what
the others think”. Long time before web used as a media for transferring information
and opinion, people usually ask each other or their friends to make decision through
the various issues such as buying product or planning to vote. However nowadays,
there is no limitation to ask others opinion since internet and Web provide a vast pool

of reviews from millions of people that we even did not know them.

According to one survey cited by Pang et al. (2008) more than 80 percent of
Web users have done at least one online search while purchasing a product.
However, monitoring and finding the other’s idea might be confusing and
overwhelming since finding relevant sites and reliable opinion through a huge
volume of opinionated text in each sites, seems to be impossible. Thus, there is a
clear need to build an automatic system to help finding and extracting opinions
among different entities. We need to take this into consideration that, sentiment
analysis is a Natural Language Processing (NLP) problem. Thus, most of the NLP
aspects like negation word, coreference resolution problem and word sense
disambiguation are involved in here too. As a result, dealing with this problem,
require overcoming a number of challenges. In this regard, one of the basic problems
involved in sentiment analysis is considering only sentiment word such as good,

wonderful, awful and etc is far from sufficient since one word might have different



orientation in various applications. Furthermore, there are sentences that do not
contain any sentiment word whereas they imply opinion. Indeed, these sentences
state desirable or undesirable factual information. We believe in order to sentiment
analysis system achieve next level of accuracy these sentences should be taken into

account.

In the present thesis, we investigate special kind of factual sentences which

contain quantitative measurement term that implicitly express sentiment.

1.2  Problem Background

According to (Liu, 2010)opinion can be defined as a quintuple (e; , aij , Sijk ,
hy, t;) where e; is the name of entity, aj; denotes an aspect of entity e;, Siju Shows the
sentiment orientation on aspect aj;; of entity e;, hx is opinion holder (the one who
express this idea) and t; is the time when this idea expressed by its opinion holder.
By this definition, sentiment analysis is the task to find all quintuples in the given

opinionated document.

Opinions fall within two categories based on the way they are expressed,;
explicit opinion and implicit opinion. An explicit opinion includes subjective
sentences which have opinion keyword. These kinds of statement are easy to detect.

The bulk of currently research is devoted to this category.

On the other hand, implicit opinion is an objective statement that implies
sentiment. Indeed, they state one desirable or undesirable fact. Limited work has
been done in this category. According to Zhang et al., (2011), one special kind of
these sentences which is noun and noun phrase that imply opinion has been taken
into consideration. However, there exist other approaches which remained
unexplored. One group of such approaches is related to change or deviate from
desired range or value. Regarding this issue in some application domains, the values

of an item have specific properties which denote the sentiment. Indeed, change of



these values to the normal and optimal interval or deviation from the norm range
might express positive or negative opinion respectively. For example let the optimal
value for total Cholesterol have been defined below than 200 mg/dl, then the
sentence “this drug lowered my Cholesterol form 300 to 190 bear positive sentiment
since the Cholesterol decreased into optimal value. And in sentence “don’t take this
drug, it puts my Blood pressure into 18 implicit opinion by changing from normal

range has been expressed.

Furthermore, based on our observation, significant changes might also
denote sentiment even the new value would not place in a normal range. For instance
in the sentence “it dropped my Cholesterol level from 580 into 2507, although the
second value of Cholesterol would not place in the optimal value (below than
200mg/dl) but the sentence express positive sentiment. On the other hand, the
sentence “it increased my Cholesterol level from 250 into 580 denotes negative

sentiment polarity, thus it is important to consider change direction.

It is worth mentioning to recall that, among these kinds of sentences, there
exist some kinds of sentences that do not express any sentiment while containing
changes in numeric values. As an example “my doctor changes the normal dosage of
Welchol from 624mg to 300mg” is a factual sentence that should be grouped into
non-opinionated sentence. In addition, there are many numeric fields which do not
show any sentiment and need to be filtered e.g. “Have never felt so bad, like a 100

year old woman (I am 63)”.

In the present thesis, we investigate numerated sentences, not only to
categorize them into opinionated and non-opinionated but also to determine whether

they contain positive or negative sentiment polarity.



1.3 Problem Statement

Determining sentiment orientation from sentences have been studied by many
researchers, considering different method to handle this problem although a large
portion of their effort have been devoted to subjective statement that contain
sentiment word, objective sentences which contain desirable or undesirable fact can
imply sentiment too. One group of these statements that remains unexplored to date,
contains numeric values denote change and deviation from normal range. Drug
reviews are the rich source of such statement. In this regard, one special
characteristic of such sentences is related to certain degree of uncertainty and
imprecision involved in them. In the light of our observation, this uncertainty can be
regarded from different point of view. First, a large portion of quantitative medical
term associated with predefined ranges which try to identify a patient’s status e.g. for
Total Cholesterol, below than 200mg/dl considered as desirable, between 200 and
239 is borderline high and greater than 240 defined as high. Thus, these terms can be

accepted as fuzzy.

Second, changes in the value of these quantitative terms, might demonstrate
improvement, stable condition, and exacerbation of a patient, regardless of where the
second value placed. For example, the sentence “my total Cholesterol dropped from
580 to 240” shows improvement in total Cholesterol while the second value of it
(240) placed into high range. Intuitively, changes can be grouped into slight, medium

and high increased or decreased which can be denoted by fuzzy set theory.

Furthermore, patient’s sentiment might be regarded as positive, neutral and
negative based on the factors that have been stated, second numeric value and
changes, side effect, opinion words and etc.

Consequently, fuzzy logic is an ideal choice to deal with this problem.
Therefore, the present study tries to determine sentiment polarity of numerated
sentence by employing fuzzy set theory. There are four main issues which can
achieve the goal of this study; what is the method to extract numeric variable in a

sentence? How this numbers related to their specific entities? Which numerated



sentence bear a sentiment? And what is the sentiment orientation of opinionated

sentence?

14  Project Aim

The work aims to develop fuzzy algorithm to classify numerated factual

statement contain implicit opinion.

15 Project Objectives

This study aim to accomplish the following objectives;

I.  To extract quantitative aspects and their corresponding values.
Il.  To determine opinionated sentences through objective sentences that
contained numerated facts.
IIl.  To develop fuzzy rule based decision system for the purpose of
identifying sentiment orientation of numerated opinionated objective
sentences that contain implicit opinion.

IV.  To evaluate suggested algorithm using precision and recall measures.

16  Project Scope

I.  The corpus collection will consist from 210 drug reviews collected
from website: www.askapatient.com

Il. 110 reviews will be used for generating fuzzy rules by expert.



VI.

VIL.
VIIIL.

100 reviews will be utilized for building test set for determining
sentiment orientation.

The corpus collection will be stored in XML file.

GATE will be employed to annotate numbers and extract medical
terms.

This thesis will apply GATE JAPE Grammar for mapping extracted
quantitative medical terms to their associated values.

Fuzzy rules will be formulated from doctors for inference step.

Fuzzy expert system approach will be taken to accomplish sentiment

classification.

1.7  Significance of Project

This study represent a positive step toward implicit opinion mining to achieve

higher accuracy system Dby exploiting fuzzy set theory and natural language

processing techniques.

1.8  Organization of the Report

This study is organized into five chapters. Chapterl represents the

introduction of the study, problem background, project aim, scope, objectives and the

significance of the project. Chapter 2 discusses the previous work and the literature

review. Chapter 3 explains the methodology employed in this thesis. Chapter 4

represent the experimental results and finally conclusion and findings are shown in

Chapter 5.



19 Summary

In conclusion, by rapid growth of social media on the web, we confront a
huge volume of opinionated documents such as reviews, forum, discussion, blogs
and twitters which have been attracted many researchers due to its integral role in not
only Natural Language Processing, but its effect on medical, political and social
science. However, there are many challenges which have not been solved and
require more research. In this study, we deal with one of this problem to increase the

accuracy level of existing system.
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