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Abstract: With the advance in internet technology blogs and social media generates massive volumes of
data. Data relies on various ranges like small text, emojis, images and video etc. Sentiment analysis helps us
to evaluate the product or service performance from user-generated contents. The Proposed technique is a
combination of Senti-N-Gram technique and Emojis definition from Emojipedia. First, we classify
document based on text and emoji content. For sentiment analysis of emojis, we use Emojipedia as our
source for definitions. We use a rule-based approach to extract n-gram sentiment score generation. We also
propose a sentiment classification methodology by using a ratio based approach based on counts of positive
and negative sentences of a document. Then we compare our findings with existing approaches.

Index Terms — Sentiment Analysis, n-gram, Emojipedia, NLP.

|. INTRODUCTION

In the last decade, we have seen various technological improvements and an increase in internet activities
which were able to provide a positive impact on many research activities. Sentiment analysis can be defined
as the computerized process of recognizing, detecting, and determining the orientation of human opinion or
emotion, which is directed towards different entities [1]. Sentiment analysis is an art of identifying
sentiment or emotions expressed in many languages. Individuals normally post their opinions or emotions
for products, restaurants, hotels, services, movies, political issues, etc. Opinions, sentiments, and emotions
can be captured using the individual's writings, facial expressions, speech and many other media [4].
Sentiment analysis aims to determine the attitude of a speaker, writer, or other subjects with respect to some
topic or the overall contextual polarity or emotional reaction to a document, interaction, or event [3].

Sentiment Analysis (Opinion Mining) is a part of Natural Language Processing (NLP) that builds systems
that identify and extracts opinions and polarity like positive or negative from given text. For example,
products, restaurants, hotels, services, movies, political issues, etc. extract their Opinions, sentiments, and
emotions. It can be captured using the individual's writings, facial expressions, speech and many other media
[4]. Sentiment analysis aims to determine the attitude of a speaker, writer, or other subjects with respect to
some topic or the overall contextual polarity or emotional reaction to a document, interaction, or event [3].

Sentiment Analysis has many applications in daily life for monitoring and analyzing public opinions
regarding political issues. SA can also be used in market intelligence [5], measuring the degree of user
satisfaction on products or services and improving their weaknesses [6], forecasting of price changes
according to news sentiments, developing new products and services, and promoting and improving products
according to customers' reviews. Being more trustworthy products and services' reviews as posted by their
users compared to the vendor's reviews, many individuals rely on these reviews to make their decisions about
the products, services, and other entities [7].

Il. SENTIMENT ANALYSIS

A. TAXONOMY OF SENTIMENT ANALYSIS

We can classify Sentiment analysis into document level, sentence level and aspect level as illustrated in
Fig. 1. At the document level, the main task is to extract all sentiment from the whole document, which can
either be long or short. To determine the polarity of the whole document we consider the whole document as
a single feature. So result here is the overall polarity of a document. In document-level sentiment analysis, we
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consider the whole document as one topic and decide if the overall polarity of a document is positive or
negative based on some opinion words [11].
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Fig. 1. Taxonomy of Sentiment Analysiso]

At the sentence level, a process is to find overall polarity of given sentence without considering each
feature a single case. At first, we identify whether the given sentence is subjective or objective and based on
that we decide overall opinion of given sentence is positive or negative.

At aspect level or feature, a level is a fine-grained model in sentiment analysis. Here we determining the
opinion intended by people to a specific feature (aspect) of a product, service, or any entity.[9] [11] [12] In
order to perform a sentiment analysis at aspect level, we have to extract entities and their related
aspects/features also known as opinion targets. Then we determine the polarity of opinions directed to a
given aspect. Then we summarized the result of Sentiment Analysis task and visualized[9]. Based on Fig. 1,
the extracted feature can either be explicit or implicit, where the feature is considered explicit if it is
mentioned explicitly in the review sentence otherwise it is considered implicit.

I11. N-GRAM AND TEXT PARSING USING NLP.

| "i hate cigarettes with a passion" I

generate generate
ngrams ... ngrams ...

UNIGRAMS BIGRAMS TRIGRAM
I i hate i hate cigarettes
hate hate cigarettes hate cigarettes with
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ngrams:

An ngram is a sequence of n items widely used in natural language processing to transform raw
text into features that can be processed by a machine learning classification algorithm

Fig. 2. N-Gram Approachesisq

NLP - Natural Language Processing (NLP) is all about leveraging tools, techniques and algorithms to
process and understand natural language-based data, which is usually unstructured like text, speech and so
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on[13][14][15]. We are using computers to manipulate structured data stored in form of spreadsheets and
data tables. But the way we communicate with words, not in form of tables. Lots of information are hidden in
the raw text of English or another human language. Natural Language Processing, or NLP, is the sub-field of
Al in which we try to enable the computer to understand and process human languages.

e Stepsin NLP:

1. Lexical Analysis — It will identify and analyze the structure of words. Lexicon of a language means
the collection of words and phrases in any language. Lexical analysis is dividing the whole chunk of
text into paragraphs, sentences, and words.

2. Syntactic Analysis (Parsing) — Analysis of words in the sentence for given grammar and arranging
words in a manner that helps us to identify the relationship among the words. The sentence such as
“The school goes to a boy” is rejected by English syntactic analyzer.

3. Semantic Analysis — It draws the exact meaning or the dictionary meaning from the given text. The
text is checked for its meaningfulness. We are mapping syntactic structures and objects in the task
domain. The semantic analyzer disregards sentence such as “hot ice-cream”.

4. Discourse Integration — Meaning of any sentence depends upon the meaning of the sentence just
before it. In addition, it also brings about the meaning of immediately succeeding sentence.

5. Pragmatic Analysis — During this, what was said is re-interpreted on what it actually meant. It
involves deriving those aspects of language which require real world knowledge.

1V. ANALYSIS AND EXISTING WORK.

There are two broad approaches for calculating the sentiment of a text document: rule-based and machine
learning based. The machine learning-based approaches classify the user-generated contents into positive or
negative classes using some commonly used classifiers such as Naive Bayes (NB)[16], Maximum Entropy
(ME)[17], Support Vector Machine (SVM) [18] etc. The classifiers need sizable labelled datasets for training
and testing [19] [20] [21] [22]. The rule-based approaches are often preferred where training datasets are hard
to obtain [23] [24] [25] [26]. The rule-based approaches evaluate the sentiments using publicly available
lexicons [23] [27] [24] [28].

Creating a lexicon can be manual, semi-manual or automatic. The dictionaries such as GI, WordNet,
ANEW, LIWC, VADER are created using a manual method where human subjects are involved. Such
manual processes are expensive in terms of both time and cost. As the name indicates semi-manual methods
combines both human annotators and algorithms to build the dictionary. There have been some efforts for
semi-manual (Sentiword- Net [23] and SenticNet [27] ) and automatic [29] [30] [31] sentiment lexicons
creation.

Author Developing lexicon n-gram score calculation

Unigram  Bigram  Trigram  Manual Semi-manual  Automatic

Polanyi and Zaenen (2006) No No No No Yes No
Taboada et al. (2011) Yes No No No Yes No
Heerschop et al. (2011b) Yes No No No No Yes
Hutto and Gilbert (2014) Yes No No Yes No No
Satthar (2015) Yes No No No Yes No
Kiritchenko and Mohammad (2016 No Yes Yes Yes No No
Deng et al. (2017) Yes No No No No Yes
Khoo and Johnkhan (2017) Yes No No Yes No No
Proposed approach No Yes Yes No No Yes

Table:1- Comparison of related Approachrio]

The table shows the summary of comparison among proposed and existing approaches in terms of their
pros and cons on several points. As shown in the table, first three columns differentiate these work based on
whether they create a specific lexicon or not; and if at all they create whether the entries in the lexicon are in
the form of unigrams, bigrams or trigrams. The last three columns show the lexicon generation procedure
considering whether it is manual, semi-manual or automatic. The comparison shows, [35] [37] and [36] do
not create any new lexicon but propose some semi-automatic score calculation procedure. Most of the other
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methods generate a unigram lexicon except [34]. They, however, use either manual or semi-manual method
using human annotators except [30][38].

The basic unigram based approaches work in a straightforward way by collecting the sentiment scores
associated with the words from some lexicon and add them up to find the score for the sentences [24]. Many
of the recent approaches for sentiment analysis find the polarity of the text documents using sentiment
unigrams score, collected from some lexicon, along with intensifiers and negations [33] [32] For example, a
unigram good can be amplified with a word very or can be down toned with the word slightly. It can also be
negated with use of the word not. Such n-gram methods perform better compared to the existing lexicon
based unigram approach [34] [35] [36] [37].

In all the above approaches n-gram based sentiment analysis methods depend on the publicly available
unigram lexicons and maintain a list of intensifier with some pre-specified scores. When a sentiment n-gram
is encountered in the text the score is calculated on-line. So they are not fully automatic calculating score to
create a domain-independent n-gram sentiment dictionary.  Above problem addressed using Senti-N-Gram
approach [39].

V. METHODOLOGY

According to the literature survey [39], there are certain limitations for performing Sentiment Analysis of
text with Emojis using N-Gram approach. It is observed that n-gram text parsing approaches are more
accurate and efficient compared to unigram text parsing approaches. But in the literature survey, Sentiment
Analysis using N-Gram approach is done only for the input that contains text. Emojis, Punctuations and other
oddly spelt words are ignored. As we know that Sentiment Analysis of Emojis are very important as they
convey equal Emotion as text in which they appeared. We are going to address this problem by performing
Sentiment analysis of text with Emojies using N-Gram approach.

Rema punchsation Only Fext
& misspeled wargs Reweews

— Pregruossung -

Text r-gram score

Idenidy — —

Emejles
< ™ Get Emohs Defindtion ' ' 3
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Fig. 3 Block Diagram of Proposed Model

The Proposed technique is the combination of Senti-N-Gram technique and Emojis definition from
Emojipedia. Preprocessing step will identify a possible occurrence of Emojis in text using regex pattern
recognition. Emojipedia used to get definition and description of emojis based on its Unicode [41]. Then we
construct possible n-gram for emoji text and calculate the score using VADER dictionary. Normal text
Sentiment score and Emoji sentiment score are stored in Senti-n-gram database and Senti-n-gram
classification process continue as in Senti-N-Gram approach [39].

V1. CONCLUSION AND FUTURE WORK

To the best of our knowledge, the Existing literature paper gives better performance according to their
training dataset but generate certain limitation like time-consuming and cost wise issues. Senti-N Gram
approach[39] address all above issues but it still has a limitation of not able parse Emojis. The Proposed
technique is the combination of Senti-N-Gram technique and Emojis definition from Emojipedia. The main
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objective to provide this approach is to eliminate the limitation presented in Senti-N-Gram approach. We
fetch emoji description from Emojipedia and construct its Senti-n-gram score with some constant Increment
Decrement percentage included. As we are combining sentiment score for text and emojis, we get a more
accurate result for any corpus sentiment score. For future work we try to extend our work to support for
sarcasm and oddly spelled words.
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