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ABSTRACT

Sentiment analysis is the field of study to analyze the
opinions, sentiments, evaluation, assessment and
emotional attitude towards entities such as products,
services, organizations, individuals, events, and other
attributes. Feature selection has an important role in
the classification of text including sentiment analysis,
the use of feature selection methods to help
understand the attributes that are relevant for a
particular class and to improve classification
accuracy. Feature selection methods TF-IDF, Ratio,
and N-Gram has been applied in the classification of
short message twitter, these methods produce good
accuracy, but not known better method because it is
done in different research. Based on the results of the
study with 1100 tweets dataset is divided into 500 for
training tweet filter, 500 for sentiment classification
training, 50 for testing filter tweets, and 50 for testing
sentiment classification. Methods TF-IDF produce
the highest accuracy, with 74% on the classification
filter tweets and 80% on the sentiment classification
sentiment, Ratio produces accuracy 72% on the
classification filter tweets and 74% on the sentiment
classification, and N-Gram produce accuracy 64% on
the classification filter tweets and 78% on sentiment
classification.

Keyword: Sentiment Analysis, Feature Selection,
TF-IDF, Ratio, N-Gram, Support Vector Machine,
Twitter

1. INTRODUCTION

Sentiment analysis is the field of study to analyze the
opinions, sentiments, evaluation, assessment and
emotional attitude towards entities such as products,
services, organizations, individuals, events and other
attributes. Sentiment analysis focuses on the opinions
expressed positive or negative sentiments. Selection
feature has an important role in the classification of
text including sentiment analysis, the use of feature
selection methods to help understand the attributes
that are relevant for a particular class and to improve
classification accuracy.

Feature selection methods TF-IDF, Ratio, and N-
Gram has been applied in the classification of short

message twitter and produce good accuracy.
However, there are problems to determine the method
of selection of the better features because it is done in
different research with the use of the number and
different data sources, both in the process of training
and testing, and therefore to determine the method of
selection of the better features for sentiment analysis
should be conducted a comparison for each feature
selection method ever applied to the source or the
same amount of data.

1.1 Sentiment Analysis

Sentiment analysis or opinion mining is a field of
study to analyze the opinions, sentiments, evaluation,
assessment and emotional attitude towards entities
such as products, services, organizations, individuals,
events and other attributes. Sentiment analysis
focuses on the opinions expressed positive or
negative sentiments.

There are three general stages in the process of
sentiment analysis, which is taking the data from the
data source or so-called crawling, the next phase of
training and testing using a specific classification
algorithm.  One algorithm to perform the
classification is Support vector machine. The source
of data that can be used to process one is sentiment
analysis of social media Twitter. Twitter as one of the
interactive social network allows users to give an
opinion on a matter in real time. The data can be
analyzed on Twitter that tweet created by users,
where these tweets will be classified into two classes,
namely sentiment sentiment is positive or negative
sentiment.

1.2 Seleksi Fitur

Feature selection as a stage in the classification is
divided into two approaches, namely wrapper and
filter approach. Feature selection filter approach is
carried out separately by classification engine, or in
other words be a feature selection stage of the pre-
process before the data is loaded into the machine
classification. A data feature selection has been done
with this approach, it can be used or combined with
some classification engine. In contrast to the filter



approach, the approach wrapper to make
classification engine as part of an important process
in determining whether or not a feature. Machine
classification will be trained and tested with a
combination of features that change, if the addition of
a feature lowers machining accuracy classification
feature, it is not used. The machine will process a
combination of other features and do not use features
that will weaken the system's accuracy.

This research will apply the filter feature selection
approach because it is simpler than the wrapper
approach. In addition, the time required to filter
approach is faster than the wrapper approach. As for
feature selection method used, namely TF-IDF, Ratio,
and N-Gram.

1.1.1 TF-IDF

TF-IDF  (Term  Frequency-Inverse  Document
Frequency) is method of term weighting. Term
weighting is the process giving weight to all words in
the document.

Term Frequency is one of the simplest methods of
weighting. In this method, each term is assumed to
have the proportion of interest in accordance with the
number of occurrence (emergence) of the term in the
document. TF equation is as follows.

W(d,t) = TF(d,t) (1)

Where TF (d, t) is the frequency of occurrence of the
termt in the document d.

Inverse Document Frequency attention to the
appearance of the term in the document. In this
method, a term that is considered valuable / precious
are terms which rarely appear on the collection /
document. IDF equation is as follows.

idf (t) = log (2)

N
df (t)
Where df (t) is a lot of documents that contain the
termt.

TF-1DF is a combination of TF with IDF method. TF-
IDF so the equation is as follows.

TF — IDF(d,t) = TF(d, t). IDF(t) ?)

1.1.2 Ratio

Ratio method is based on Information Theory, in this
method, an increase in the value or weight of the
features when word often occurs in a classroom and
will decrease when the word occurs in all classes. The
steps in this method are as follows.

1. Calculate value tf;

n
th = Z Fijy (4)
=1

2. Calculate the value FR (Frequency Ratio), this
will give you an idea how important the word i
to j group elected

F..
FRgj = ) (5)

3. Calculate MRF (Maximum Frequency Ratio)

MRFL = max{FR(i_]-)} (6)

1.1.3 N-Gram

One of method that can be used to take on the features
that the N-Gram tweet. N-gram pieces of n-characters
taken from a string. N-Gram method used to take
pieces of code letters in a word number n is
continuously read from said source to the end of the
document. If n = 1 then called Bigram, called Bigram
n=2and n =3 is called trigrams.

Advantage N-Gram is based on the characteristics of
the N-Gram as part of a string, so that errors in some
strings will only result in a difference in the partial N-
Gram. For example, if the N-Gram of the two strings
are compared, then calculated the same N-Gram of
two strings that it will get the value of similarity or
similarity of the two strings that are resistant textual
errors.

For example, the similarity between the raw word
"cool" and said no default “crane” can be measured
by calculating the similarity to how many pieces of n-
grams derived from the two words have in common,
namely:

keren _ker, kere, eren.ren_.en_ .n__

kren |I»

Figure 1 Examples of N-Gram

_kre kren.ren_.en_ .n

N-Grams are raised on those two words, there are 3
n-gram similarity of the two words. Visible there are
only two parts of n-gram in the word "kren" are not
contained in the word "keren", so the word "kren" can
be assumed to be "keren".

In Johannes study [4] use of the feature 2-gram and
3-gram  helpful for increased performance
categorization. On the other hand, the use of n-grams
degan n> 3 instead reduce the performance of
categorization, so in this study will apply the N-Gram
with n = 3 or trigram.

1.3 Support vector machine

Support vector machine (SVM) is a machine learning
method that converts text into vector data. Vector in
this study had two components, the dimension (word
id) and weights. SVM concepts can be explained



simply as an attempt to find the best hyperplane
which serves as a separator are two classes in the
input space. [5]

In a linear support vector machine separator is a linear
function. Training data is expressed by (x;, y;) and x;
={ x1, X3, ....x;q} are attributes (features) for the
training data set to the class i. For y; € {-1,1} stated
label. defining equation of a hyperplane dividing
written by:

wx;+b=0 )

Data x; are divided into two classes, which belongs to
the class -1 (negative sample) is defined as a vector
that satisfies the following inequality 8.

wx; +b < OQuntuky; =1 (8)
While belonging to a class +1 (positive samples)
satisfy the following inequalities 9.

wx; +b > 0 untuk y; = +1 (9)
Where:
x; = data input
y; = label given
w = value of the normal field
b = position of the field relative to the origin

The parameters w and b are parameters to be sought
value. When the data labe y; = -1, then the barrier into
the equation 10 below.

wx; +b< -1 (10)

When the data label y; = +1, then the barrier into the
equation 11 below.

wx; +b>+1 (11)

The margin can be searched by maximizing the
distance between the two classes and field delimiter

closest point, namely ﬁ It is formulated as a problem

of quadratic programming (QP) problem is to find the
point of at least equation (12) by taking into account
equation (13) below.

min 7(w) Z%HWHZ 12)

. . -1 > i
yilwx; +b) —1=0,(i 13)
=1,..,n)
This problem can be solved by sharing computational
techniques. More easily solved by changing the
equation 12 into the equation 14 Lagrangian function,
and reduce it to 15 the following equation.

1
L(w,a, b) =§||wl|2

- Zn a;(yi((wTx; (14

i=1

+b) - 1))

1 2
L(w,a,b) = EIIWIl
n
- ). aywx ()
i=

n
+b) + Z a;
i=1

Where a; lagrange multiplier is zero or positive (a;
> 0). The optimal value of the equation 15 may be
calculated by minimizing L to w, b, and a. Can be
seen in equations 16 through 18 below.

w

dL n
So=w— g a;yix; =0 (16)
d i=1

daL n
= E e 17
ab i—lal YI. 0 ( )

oL _ 2" v +b
a w i=1ai yiw"x; )

n
—Z ai=0
i=1

Then the Lagrange problem for classification can be
expressed in the following equation 19.

(18)

1
Min L(w,a,b) = §||W||2

n
—_— . . T .
Zi:laL yiw'x; + b) (19)
n
S
i=1

Having regard to the equations 20 and 21 below.

n
w — a; yix; =0 (20)
i=1
n

Z, a;y; =0 (21)
i=1

Equation 19 is a model of primal Lagrange. While
maximizing L against a;, it is become equation 22
below.

n 1 n
Max Z a; — = a; vyt T (22)
i=1 2 Laj=qj=1
Having regard to the following equation 23.

n
Z‘ a;y;=0,a;>0(,j=1,..,n) (23)
=1

To find the value of x; and y; to do when it obtained
the value of each word (term) of the weighting of each



feature selection method and class initialization.
Results of weighting converted into SVM’s format
(x), while the class data into a data label SVM (y).

To get the value a;, the first step is to turn every tweet

X
into a vector value (support vector) = (y) Then the

value of each tweet vector inserted into equation 24
kernel trick phi (o) below.

x
an

( VXi+yE—x+|x—y|

VX2 + y2 > 2,maka noon 24
=l e VXE+y2—x+|x—y| (24)

L VX2 + y2 < 2,maka [;]
Values of x obtained from the equation 25 linear
kernel for x follows.

n
2 xIx(i,j=1,..,n)
i=1,j=1

Values of y obtained from the equation 26 to y the
following linear kernel.

(25)

n
> G = 1w (26)
i=1,j=1

To get optimum distance perpendicular to consider
the vector is positive, then the calculation of the
substitution values of x and y values into the equation
24 rated bias 1. Then search parameters a;, by first
searching for the value of the function of each tweet
using the equation 26, and then look for value a; on
linear equations using the equation 27 with regard
i,j =1,...,nthe following.

n
Z aT T (27)
i=1,j=1

n
Z, T T =y, (28)
i=1,j=1

After a; parameters obtained, then enter into the
equation 29 below.

n
W = Z aiTi (29)
i=1

Results obtained using the equation 29, then used the
equation 30 to obtain the value of w and b is as
follows.

y=wx+b (30)
Such that the obtained value w and b value or value
hyperplane to classify both classes.

2. CONTENTS OF RESEARCH
2.1 System Architecture

The system built has several stages. These stages are
tweet-making process, the training process, the
process of testing and the accuracy of the counting

process. A general description of the system built is
shown in the following figure.
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Figure 2 System Overview

The following description of the figure 2.

1. First part is the process of decision-tweet
(crawling) is then stored in the data table filter
training and the training data and the sentiment
classification process is done manually.

2. Second part is the SVM training process, in this
study the training is divided into two parts,
namely training tweet containing sentiment
classification and contain no sentiment
(sentiment/not  sentiment)  then  training
sentiment classification. But before the training
data through the first preprocessing stage, the
stage includes a folding case, convert emoticons,
cleansing, convert negation, tokenizing, remove
stopword, stemming, and then feature selection
with TF-IDF method, Ratio, and N-Gram.

3. Third part is the process of testing the SVM.
Tweet or testing the data must first go through
the preprocessing stage (such as preprocessing
stage in the second part), then do the matching
process token preprocessing stage results with
the features available in the database of the
results of training (part 2), the result is a
sentiment tweet or not sentiment. Tweet
classified as sentiment will be input testing
sentiment classification.

4. Fourth section is the accuracy of the calculation
process, this step is done to see the effect of
feature selection method with the accuracy of the
classification.

2.2 Data Input

The input data used is the tweet from twitter account
Net TV. The tweet Data obtained by utilizing the
features of the API (Application Programming
Interface) provided by Twitter. Data taken tweet is
data available on Net TV and SCTV account or that
contains  keywords  @netmediatama,  #nettv,



#netmediatama, and @SCTV _. The data obtained in
the form of text with a maximum length of 140
characters and still be raw data and there is a noise
that does not have an influence on sentiment
classification as a URL, hashtag (#), username (@),
and affix necessitating preprocessing stage.

2.3 Analysis Preprocessing Stage

Based on the analysis of input data that has been
described, it is necessary to do the preprocessing
stage. Preprocessing stage that will be done is case
folding, convert emoticons, cleansing, convert
negation, tokenizing, remove stopword, stemming,
and feature selection. Overview of the preprocessing
stage can be seen in the following figure.

" Convert o Convert
Cas=iFolding P:/\> Emoticon ":> Qeansing k:> Negation
Featuce Stemmin Remove Tokenizin,
Selection g Stopword e

Figure 3 Stage of Preprocessing

1. Case Folding

Case Folding is the uniform form of words on a tweet
to lowercase (lowercase) or capital letters
(uppercase). In this resaerch, homogenized into
lowercase.

2. Convert Emoticon

Emoticons is one of the ways of expressing feelings
textual expression. This will assist in determining
sentiment in a sentence or tweet. [9] Each emoticon
will be converted into the corresponding string, this
process is called convert emoticon.

3. Cleansing

Cleansing is the process of cleaning the words that are
not required to reduce noise. The words were omitted
that URL, hashtag (#) and username (@). It also
punctuation such as periods (.), Comma (,) and other
punctuation will be omitted because it does not have
any effect on the calculation of the value of sentiment.
[9] If there is a number, it will be eliminated. In
addition, if there is a space of more than one, it will
be changed into one space.

4. Convert Negation

A tweet created by users, allowing there is negation
to reverse the meaning of a word. It is necessary to
convert the stage of negation that by combining the
negation word by word thereafter.[10]

5. Tokenizing

Tokenizing is to separate words in tweets into single
words. The separation marked with a separator is a
space.[9]

6. Remove Stopword

Remove stopword is the process of removing the
words contained in stopword list. The words that are
in the list stopword form of the personal pronoun,
pronoun and bookmark.[9]

7. Stemming

Stemming is a process that transforms words into
words berimbuhan essentially (root word). [11] For
example, the word fun, please, called the same can be
said or one group and can be represented by a
common word happy. The process of stemming the
Indonesian-language text differs from stemming the
English text. In the English text, a process that takes
only a process of removing the suffix. While the
Indonesian-language text, besides suffixes, prefixes,
and konfiks also eliminated. In this study, the
algorithm used in the process of stemming namely
Nazief and andriani

8. Feature Selection

This resaerch using three methods of feature selection
that to be compared to determine the method of
selection of the best features for sentiment analysis on
Twitter, third adapan the feature selection methods
that TF-IDF, Ratio, and N-Gram with the number
n=3.

2.4 Analysis of Phase Classification

Tweet classification stage is divided into two stages,
namely filter tweets (sentiment and not the sentiment)
and the classification of sentiment (positive and
negative). Tweets that do not contain the elements
necessary to filter these sentiments in advance in
order to produce good accuracy on sentiment
classification stage. The classification method used in
this study is the support vector machine.

2.5 Testing

Testing accuracy of this research is to measure the
level of accuracy of each method of selection to the
classification by using Support Vector Machine.

The amount of data that is used as much as in 1100
tweet twitter account taken of Net TV and SCTV. The
data is divided into 500 data for training the filter
tweets, 500 training data for sentiment classification,
50 data for testing filter tweets, and 50 data for testing
sentiment classification with the spread of the data as
follows.

Tabel 1 Data Of Filter Tweet Classification

Not Sentiment | Sentiment Total
Training 250 tweet 250 tweet 500 tweet
Data
Testing Data | 22 tweet 28 tweet 50 tweet




Tabel 2 Data of Sentimen Classification

Negative Positive Total
Training 232 tweet 268 tweet 500 tweet
Data
Testing Data | 20 tweet 30 tweet 50 tweet

Tabel 3 Test Result

Klasifikasi ~Filter Klasifikasi Sentimen
Tweet

TF-IDF 74% 80%

Ratio 2% 76%

N-Gram 64% 78%

Gambar 4 Graph of Test Result

3. CLOSING

3.1 Conclusion

Based on the results of the research with 1100 tweets
dataset is divided into 500 for training tweet filter,
500 for sentiment classification training, 50 for
testing filter tweets, and 50 for testing sentiment
classification. Methods TF-IDF produce the highest
accuracy, with 74% on the classification filter tweets
and 80% in Kklasfikasi sentiment, methods Ratio
produces accuracy 72% on the classification filter
tweets and 76% in klasfikasi sentiment, and N-Gram
produce accuracy 64% on classification filter tweets
and 78% in klasfikasi sentiment. So, for the case of
sentiment analysis on twitter better use of feature
selection methods TF-IDF that produces better
accuracy in the classification stage.

3.2 Suggestion

Based on the results of testing that has been done,
then the suggestions are expected after comparisons
of feature selection for SVM sentiment classification
on Twitter.

1.

Use different kernels of SVM method for
comparisons such as polynomial kernel,
gaussian, or RBF.

Update a list of emoticons that can detect more
emoticons including the latest emoticons.

Use more datasets.
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