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ABSTRACT 

 

Sentiment analysis is a very popular application 

area of text mining and machine learning. The 

popular methods include Support Vector 

Machine, Naive Bayes, Decision Trees and Deep 

Neural Networks. However, these methods 

generally belong to discriminative learning, 

which aims to distinguish one class from others 

with a clear-cut outcome, under the presence of 

ground truth. In the context of text classification, 

instances are naturally fuzzy (can be multi-

labeled in some application areas) and thus are 

not considered clear-cut, especially given the fact 

that labels assigned to sentiment in text represent 

an agreed level of subjective opinion for multiple 

human annotators rather than indisputable ground 

truth. This has motivated researchers to develop 

fuzzy methods, which typically train classifiers 

through generative learning, i.e. a fuzzy classifier 

is used to measure the degree to which an instance 

belongs to each class. Traditional fuzzy methods 

typically involve generation of a single fuzzy 

classifier and employ a fixed rule of 

defuzzification outputting the class with the 

maximum membership degree. The use of a 

single fuzzy classifier with the above fixed rule 

of defuzzification is likely to get the classifier 

encountering the text ambiguity situation on 

sentiment data, i.e. an instance may obtain equal 

membership degrees to both the positive and 

negative classes. In this paper, we focus on 

cyberhate classification, since the spread of hate 

speech via social media can have disruptive 

impacts on social cohesion and lead to regional 

and community tensions. Automatic detection of 

cyberhate has thus become a priority research 

area. In particular, we propose a modified fuzzy 

approach with two stage training for dealing with 

text ambiguity and classifying four types of hate 

speech, namely: religion, race, disability and 

sexual orientation - and compare its performance 

with those popular methods as well as some 

existing fuzzy approaches, while the features are 

prepared through the Bag-of-Words and Word 

Embedding feature extraction methods alongside 

the correlation based feature subset selection 

method. The experimental results show that the 

proposed fuzzy method outperforms the other 

methods in most cases. 

1. INTRODUCTION 

Sentiment analysis is aimed at identifying the 

attitude or mood of people through natural 

language processing, text analysis and 

computational linguistics. In recent years, 

machine learning has become a very powerful 
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tool for classifying sentiments. In particular, 

Support Vector Machines (SVM), Naive Bayes 

(NB), Decision Trees (DT) and its ensemble 

methods such as Gradient Boosted Trees (GBT) 

have been used extensively with good 

performance in broad application areas that 

involve sentiment analysis, such as cyberbullying 

detection [1], [2], abusive language detection [3], 

[4], movie reviews [5], [6] and cyberhate 

identification [7], [8]. In recent years, deep neural 

networks (DNN) have also been used for 

sentiment analysis and other types of text 

classification. 

 

In the context of machine learning, the above 

algorithms(SVM, NB, DT, GBT and DNN) are 

all considered to belong to discriminative 

learning, since they all aim to distinguish between 

one class and other classes. In fact, the above 

algorithms work based on the assumptions that 

different classes are mutually exclusive and each 

instance is clear-cut and provided with a ground 

truth label. However, in the context of text 

classification, the above assumptions do not 

always hold,especially when considering the 

following examples: 

 

In terms of the first assumption, for example, the 

same movie may belong to different categories, 

or the same book may belong to different subjects 

[9], [10], [6]. This example indicates that 

different classes may not necessarily be mutually 

exclusive, i.e. different classes could have 

overlaps, in terms of instances covered by these 

classes, and the instances can even be multi-

labelled in real applications. On the other hand, 

while different classes are truly mutually 

exclusive, instances could be very complex and 

are thus difficult to be classified uniquely to only 

one category. For example, text such as ”I LOVE 

my country but I HATE immigrants” involves 

both positive and negative speech [6]. This 

example indicates that an instance may not be 

clear-cut, i.e. an instance may partially belong to 

one class and partially belong to another class. 

Humans may agree this is hateful but for a 

discriminative algorithm this poses a challenge. 

 

Furthermore, in sentiment analysis, the label 

assigned to each instance does not actually 

represent the ground truth but an agreed 

representation of the opinion of multiple human 

annotators, which means that different people 

may have different opinions about the polarity of 

a sentiment instance. Thus, sentiment analysis is 

essentially a task of opinion mining rather than 

discovery of externally verifiable patterns. The 

above examples indicate that textual instances are 

n aturally fuzzy 

and discriminative learning methods are likely to 

struggle to compute such fuzziness. This has 

motivated researchers to develop fuzzy methods 

for text classification, which are able to deal with 

fuzziness, imprecision and uncertainty of text.  

In this paper, we focus on detection of online hate 

speech (cyberhate) in short informal text posted 

to social media platforms. This has become a 

priority research topic due to the concern that the 
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spread of online hate speech could lead to anti-

social outcomes [7]. In particular, we deal with 

four types of online hate speech, namely: 

religion, race, disability and sexual orientation, 

by proposing a novel fuzzy approach grounded in 

generative learning, especially for dealing with 

text ambiguity, which could result from the 

following cases: a) the same word may be used in 

different contexts leading to different semantic 

meanings; b) that similar instances are assigned 

different labels by different annotators due to 

their different opinions. The proposed fuzzy 

approach is different from existing fuzzy systems 

in two aspects: 

 

Firstly, traditional fuzzy approaches typically aim 

at production of single classifiers with specific 

parameters setting and each single classifier is 

used independently for a classification task. In 

this aspect, our proposed fuzzy approach involves 

fusion (combining the membership degrees for 

each class) of multiple fuzzy classifiers produced 

with different parameters setting (e.g. T-norms 

and T-conorms).  Secondly, traditional fuzzy 

approaches generally employ a fixed rule (based 

on maximum membership degree) to provide a 

distinct class label as an output. In contrast, our 

proposed fuzzy approach involves a semi-fixed 

rule of defuzzification, i.e. when an instance 

obtains the same membership degree (typically a 

full membership) to both the hate and non-hate 

classes due to the text ambiguity, the above fixed 

rule of defuzzification is not suitable, so we 

introduce a complement rule for classifying the 

instance based on cosine similarity to other 

ambiguous instances from the training set. 
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2. SYSTEM ANALYSIS 

 
 

 

 

EXISTING SYSTEM 

 

 Due to the limitations of BOW, 

researchers have been motivated to use 

NG [12], [13], which is aimed at 

combining n sequential words as a 

feature instead of a single word and has 

led to enrichment of semantic 

information with improvements of 

classification performance. In this 

context, the value of each  feature is also 

represented by different types of 

frequency, such as corpus frequency 

(CF), document frequency (DF) and 
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sentence frequency (SF), apart from the 

commonly used ones (TF, IDF and TF-

IDF). In particular, CF represents the 

frequency of a n-gram in the whole 

corpus, whereas DF/SF represents the 

number of documents/sentences in which 

a n gram appears. More details on NG 

and these different types of frequency 

can be found at [14]. 

 As mentioned in [7], [8], the extraction of 

NGs as features could result in high 

levels of distance between words that 

have correlations. An example given in 

[15] indicates that related words may 

appear near the start and near the end of 

a sentence, which could lead to a 

negative impact on the performance of 

learning. In order to improve 

performance of learning and 

classification through advancing feature 

extraction, the Stanford Natural 

Language Processing Group developed a 

Lexical Parser for extracting Typed 

Dependencies [16], which extracts the 

grammatical relationships between 

words in a textual instance. The 

following example [7], [8] is used for 

illustration of typed dependencies 

 

 BOW, NG and TD can all be generalized 

to frequency based features referred to as 

Bag-Of-Terms. In particular, each BOW 

feature is a single-word term; each NG 

feature is a multi-word term and each TD 

feature can be either a single-dependency 

term or a multi-dependency term. This 

kind of feature extraction methods could 

usually lead to high dimensionality and 

sparsity of the extracted feature vectors 

[17]. For short text in a small corpus, the 

above feature extraction methods can 

even result in extremely sparse feature 

vectors (0 vectors), due to the presence of 

all single-word terms of low frequency or 

absence of multi-word terms after text 

pre-processing. For example, a tweet that 

contains only one word does not present 

NG and TD features leading to the 

extraction of a zero vector using the NG 

or TD method. 

 

PROPOSED SYSTEM 

 

 In this paper, we focus on detection of 

online hate speech (cyberhate) in short 

informal text posted to social media 

platforms. This has become a priority 

research topic due to the concern that the 

spread of online hate speech could lead 

to anti-social outcomes [7]. In particular, 

we deal with four types of online hate 

speech, namely: religion, race, disability 

and sexual orientation, by proposing a 

novel fuzzy approach grounded in 

generative learning, especially for 

dealing with text ambiguity, which could 

result from the following cases: a) the 

same word may be used in different 
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contexts leading to different semantic 

meanings; b) that similar instances are 

assigned different labels by different 

annotators due to their different opinions. 

The proposed fuzzy approach is different 

from existing fuzzy systems in two 

aspects: 

 Firstly, traditional fuzzy approaches 

typically aim at production of single 

classifiers with specific parameters 

setting and each single classifier is used 

independently for a classification task. In 

this aspect, our proposed fuzzy approach 

involves fusion (combining the 

membership degrees for each class) of 

multiple fuzzy classifiers produced with 

different parameters setting (e.g. T-

norms and T-conorms). 

 Secondly, traditional fuzzy approaches 

generally employ a fixed rule (based on 

maximum membership degree) to 

provide a distinct class label as an output. 

In contrast, our proposed fuzzy approach 

involves a semi-fixed rule of 

defuzzification, i.e. when an instance 

obtains the same membership degree 

(typically a full membership) to both the 

hate and non-hate classes due to the text 

ambiguity, the above fixed rule of 

defuzzification is not suitable, so we 

introduce a complement rule for 

classifying the instance based on cosine 

similarity to other ambiguous instances 

from the training set. 

3. IMPLEMENTATION 

Server 

In this module, server has to login with valid 

username and password. After login successful 

he can do some operations such as  View All 

Users ,Add Filter ,Add Post ,View All Posts  

,View All Reviewed Users  ,View All Text 

Classification Details ,View All Cyberhate 

Details ,View All Positive Details ,View All 

Users Search History ,View All Search Ratio 

,View Search Ratio Result  ,View Post Score 

Results  ,View Keyword Score Results. 

User 

In this module, there are n numbers of users are 

present. User should register before doing some.  

After registration successful he can login by 

using valid  user name and password. Login 

successful he will do some operations like Search 

Post ,Search Reviewed Posts,My Search History 

,My Reviewed Posts 

Search Data Sets 

In this module user can search the data sets type 

and click on search then he will show all details 

of a particular data set.  

 

4. CONCLUSIONS 

 

In this paper, we proposed a modified fuzzy 

approach for cyberhate classification. In 

particular, we argued that fuzzy approaches are 

more suitable than previously used non-fuzzy 

approaches that are known to perform well on 

hate speech data, due to the advantages of fuzzy 

approaches in dealing with fuzziness, imprecision 
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and uncertainty of text. For example, fuzzy 

approaches are capable of providing more refined 

outputs by reflecting different intensities of 

sentiments, which is effective for detecting any 

ambiguous instances (i.e. checking if they obtain 

the same membership degrees for the two 

classes), so that people can be aware that further 

analysis of such text in more depth is necessary 

through fusion of multiple fuzzy classifiers and 

instance based reasoning. 

 

In this paper, we proposed a modified fuzzy 

approach for  cyberhate classification. In 

particular, we argued that fuzzy approaches are 

more suitable than previously used non-fuzzy 

approaches that are known to perform well on 

hate speech data, due to the advantages of fuzzy 

approaches in dealing with fuzziness, imprecision 

and uncertainty of text. For example, fuzzy 

approaches are capable of providing more refined 

outputs by reflecting different intensities of 

sentiments, which is effective for detecting any 

ambiguous instances (i.e. checking if they obtain 

the same membership degrees for the two 

classes), so that people can be aware that further 

analysis of such text in more depth is necessary 

through fusion of multiple fuzzy classifiers and 

instance based reasoning. 

 

In future, we will aim to develop larger data sets 

towards increasing the text diversity, so it will be 

more likely to detect various cases of text 

ambiguity and the proposed fuzzy approach with 

two stage training will be investigated more 

broadly by exploring how to get the ambiguous 

instances into different groups towards in-depth 

disambiguation in the instance based learning 

step. Also, we will investigate the impact of the 

combination of different types of hate speech 

sample on the performance of training fuzzy 

classifiers. In this context, there is 

intersectionality between different types of hate 

speech so we will aim to explore whether the 

intersectionality can result in extraction of more 

diverse features for hate speech 

detection, leading to better performance of fuzzy 

classification. In addition, we will investigate the 

use of fuzzy approaches for identifying the 

context and topic of hate speech to better 

understand its use and motivations. 
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