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Abstract

Sentiment analysis is a very necessary feature in collecting information about the user
preferences about a topic on social media. Analyzing the user sentiments is important to find out
negative comments and positive comments. This study aims to classify tweet data into 2 sentiments
namely positive and negative. In this study, we collect the Indonesian texts dataset from big data
of Twitter social media. The collected dataset from tweeter is called as tweets bag of word is used
in this study to predict the student preferences about university study. After extracting the
datasets, we get 1978 example of tweets data containing both positive and negative opinions
which will be classified using a text mining approach of Naive Bayes algorithm. Before
classification, several stages of text processing are carried out such as case folding,
normalization, tokenization and stopwords removal. There are 113 negative tweets, 1744 neutral
tweets and 116positive tweets. We also test the accuracy of the Naive Bayes algorithm and get
85% accuracy rate. We implied that the tweet analysis can be used by university decision maker
as information for decision maker to build strategy and interest of high school graduates to
continue studying to university.
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1. INTRODUCTION

his time youth generation which so-called millennial youth has wide knowledge about social

media which help them to get and share knowledge through online platform. They also have
wider access to social media application and share their opinion which important for both them
and related stakeholders. Their accumulative opinions lead to a trend of sentiments which can be
positive or negative toward certain topics. One of the implementations of the sentiments is toward
their preferences to study further to university. In Indonesia, university is a higher education
institution after the student graduated from general school or college [1]. The university is a level
of education after secondary education of Senior High School (SMA).

Based on data from the Central Statistics Agency the number of graduates of high school
at the age of 19-24 years has increases every year. However, the humber of the graduates to
continue study further is slowing down.

It means that the participation rate of the graduates to continue study to university is
difficult to predict with manual approach. Even though big university has tendency to get
increased number of students, however, for small university, it sometimes has difficulty to get
new students which causing the university to lack of student’s numbers. The university decision
makers need a tool to know the cause of the decreased number of new students entering their
university.
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As marketing strategy, the public interest in continuing to college needs to be cultivated
in every high school graduate. The graduates who have an interest in continuing to a higher level
of education will have a sense of interest and are motivated to study harder, so they can compete
with other students.

One of the most popular social media services today is Twitter. Twitter has produced 110
million tweets every day and has more than 200 million users [2]. Lots of research on text mining
makes social media as a medium to get sentiment or poll information. In addition, Twitter is often
used by users as a medium to publicize daily activities or places to express what users feel [3].
Many Twitter users unconsciously provide information about their personality through tweets or
posts they make in natural language [4]

In previous studies the Naive Bayes method was also used in predicting neglected
dermatological diseases but could even cause death where the Naive Bayes method was used to
recognize data patterns to reveal the possibility of dermatological diseases [5]. The Naive Bayes
method is also considered to have good potential in classifying documents compared to other
classification methods in terms of computational accuracy and efficiency [6]. Previous research
has been conducted relating to the problems faced by the author, namely the title "Sentiment
Analysis on Twitter for Regarding the Use of Public Transportation in Cities with the Support
Vector Machine Method". The study was conducted by Novantirani, Anita., et al in 2015. In this
study the results of testing and analysis conducted by the author with the support vector machine
method, with accuracy reached 78.12%. Accuracy results on the use of the support vector machine
method are influenced by several things, namely the composition of the amount of training and
testing data, the number of datasets used and the composition of the amount of positive and
negative data. [7]

The purpose of this research is to classify sentiments in tweet data and use text mining
with the Naive Bayes method for sentiment analysis on Twitter social media.

The benefits of this research are as follows:

a. This research is expected to provide additional knowledge about the implementation of
the NB (Naive Bayes) algorithm and can provide an overview of how sentiment analysis
on Twitter social networks to classify opinions for various interests and optimize social
network information for the public interest.

b. It is also useful to find information about a product or brand to find out the market
response to the product or brand whether it has a positive or negative response from the
market and is also beneficial for public figures to measure the public response to
themselves.

c. This study is also useful to find out how successful the NB (Naive Bayes) algorithm is in
classifying Indonesian texts.

2. THEORITICAL FRAMEWORK
2.1. Naive Bayes Definition

Naive Bayes is a simple probabilistic classification that calculates a set of probabilities
by adding up the frequency and combination of values from a given dataset. The algorithm uses
the Bayes theorem and assumes all the independent or non-interdependent attributes given by
values to class variables [8]. Another definition says that Naive Bayes is a classification with
probability and statistical methods presented by the British scientist Thomas Bayes, which
predicts future opportunities based on experience in the past [10].

Naive Bayes is based on the simplification assumption that attribute values are
conditionally mutually independent if output values are given. In other words, given the value of
output, the probability of observing together is a product of individual probabilities [8]. The
advantage of using Naive Bayes is that this method only requires a small amount of training data
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to determine the estimated parameters needed in the classification process. Naive Bayes often
works far better in most complex real-world situations than expected [9].
2.2. The Naive Bayes Method Equation

The equation of the Bayes theorem is [10]:

P(X|H).p(H)
P(HIX) = (L(—)z)
where:

X: Data with unknown classes

H: The data hypothesis is a specific class

P (H | X): H hypothesis probability based on condition X (posteriori probability)

P (H): Hypothesis probability H (prior probability)

P (X| H): Probability of X based on conditions on the hypothesis H

P (X): Probability of X

To explain the Naive Bayes method, it is important to know that the classification process requires
a number of clues to determine what class is suitable for the analyzed sample. Therefore, the
Naive Bayes method above is adjusted as follows:

__ P(C)P(F1..Fn|C)
P(CIXF1..Fn) = == — === FLpm e 2)

To explain the Naive Bayes theorem, it is important to know that the classification process
requires a number of clues to determine what class is suitable for the analyzed sample. Therefore,
the Bayes theorem above is adjusted as follows. The above formula can also be written simply as
follows:

. Prior x likehood
Posterior = —————— ... . 3)
evidence

Evidence values are always fixed for each class in one sample. The value of the posterior
will later be compared with the value of the posterior grades of other classes to determine to which
class a sample will be classified. Further elaboration of the Bayes formula is carried out by
describing (C | F1 ... Fn) using the following multiplication rules:
P(C|F1..Fn)=P(C)P(F1...Fn|C)
=P(C)P(FL|C)P(F2,...Fn|C, F1)
=P(C)P(FL|C)P(F2|C,F1)P (F3, .. Fn|C, F1, F2)
=P(C)P(FL|C)P(F2|C,F1)P (F3,..Fn|C,F1,F2) P (F4,..Fn|C, F1, F2, F3)
=PC)P(FL|C)P((F2|C,F1) P (F3, .. Fn | C, F1, F2) P (Fn | C, F1, F2, F3, ..., Fn-

It can be seen that the results of the elaboration cause more and more complexity of the
condition factors that affect the probability value, which is almost impossible to analyze one by
one. As a result, the calculation becomes difficult to do. Here is used a very high assumption of
independence (naive), that each of the instructions (F1, F2, ... Fn) are independent of each other.
With these assumptions, the following similarities apply:

For 1#j, such that P(F;|C,F;) = P(F;|C) ..ocoovviiiiiiiiiiic, 5)
The equation above is a model of the Naive Bayes theorem which will then be used in the
classification process. For classification with continuous data the Gauss Density formula is used:
(Xi-#ij)z

1 e ZG'Zij

2noij

P(X; = x|Y = yi) =
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where:

P: Opportunity

Xi: Attribute to i

xi: Attribute value to i

Y: Class sought

yi: Sub class Y is sought

K mean, represents the average of all attributes

o: Standard deviation, denotes variants of all attributes.

3. RESEARCH METHOD

In this study, the data used is tweet specialization of high school graduates to continue to
tertiary institutions found on Twitter. Tweets used are tweets containing opinions about interests
in college. Total tweets used as data is 1978 tweets. The selection of data manually is to choose
tweet sentences that are in Indonesian and do not contain pictures. Tweets that have been selected
are then saved to an Excel file. The data needed in this study consists of two types, namely training
data and test data. For training needs, the data collected will be categorized manually by the author
and assess the sentiments contained in the Tweet and mark the Tweet into 2 sentiment categories,
namely Tweets that contain negative and positive sentiments.

4. DISCUSSION

Preparing the data to be processed is applied by RStudio, in this study the data to be
processed is text data from tweets that are on social media Twitter related to the interests of high
school graduates to continue studying taken in August 2019. The data is entered into an excel file
that is named kuliah.csv. Then the data is loaded into the RStudio application for further
processing.

4.1. Data Extraction as Sampling

This study found a total of 10 variables using the 'userTimeline' function, a snapshot of
the sample data shown in Table 1 below.

tweets.df
17 Fitter
text favorited favoriteCount replyToSN created truncated replyToSID id replyToulD statusSource
1 the way how i always feel sick di minggu terakhir libu FALSE o 2010-08-28 16:44:51 TRUE 1166753521070202002 <a href="http://tw A
FALSE 0 20190828 16:12:03 FALSE 1166745265438452452 “hetp/ /o
FALSE 1 20100828 15:48:03 TRUE 1166730227473633280 <a href="http://tw
FALSE 0 myoumina 20190828 1522552 FALSE 1166732081033932800  1166732656382959616 225800682 <a href="hrp://tw
FALSE 0 20190828 15:15:20 FALSE 1166730004738532354 “hite://tw
FALSE 0 askmenfess 2019-08-28 15:12:33 TRUE 1166729872049197056 1166730294159990784 810423824034299904  <a “hrtp:/ /o
. FALSE 0 20100828 14:43:15 TRUE 1166722020082501744 <a href="http://tw
FALSE 0 20190828 1437555 FALSE 1166721578563858433 <a href="hup://wy
FALSE 2 20100828 14:08:52 FALSE 1166714266834084067
FALSE 0 20190828 13:58:34 FALSE 1166711673886924800
FALSE 1 20100828 13:57:40 FALSE 1166711485436837888
FALSE 0 20190828 13:48:00 FALSE 1166709017944608768 <a href="hrp://tw
FALSE 0 20190828 13:43: 1166707085143353344 <a href="http://tw
und . FALSE 0 crowleygoblok | 20190828 13:42:11 13 1166700538364334083  1166707578954321920 1107205717163806720  <a href="http://tw
FALSE 7 20100828 1338:17 FALSE 1166706560272184833 “hite://tw
FALSE 0 20190828 1328554 TRUE 1166704211142119430 “hetp/ /o
FALSE 0 20100828 13:22:33 TRUE 1166702600421369345 <a href="http://tw
18 b5 kuliah yaampun welkam back to my hectic lyf<U+. FALSE 0 2019-08-28 13:22:28 FALSE 1166702591520075776 <a href="http://tw
19 KULIAH IN LESS THAN A WEEK <U+0001F62D> FALSE 0 201008-28 13:18:46 FALSE 1166701657022535424 <a href="http://tw
FALSE 0 radenrauf 2019-08-28 13:14:43  FALSE 1166317680602669057 1166700639226740736 26970305 <a href="http://tw
.. FALSE 0 20190828 1301555 TRUE 1165607410654029312 <a href="hep://ins
i FALSE 2 20190828 12:54:08 FALSE 1166695456703470592 <a href="hrp://tw
23 RT @bucinhayunseong: BARU CUE TINGCAL KULIAH ... FALSE o 2010-08-28 12:22:47 FALSE 1166687560423167488 <a href="http://tw
24 tadi kuliah matkul prodi pertama and it turns out fine, FALSE o 2019-08-2812:11:21  FALSE 1166684691 564355584 <a href="http://tw
< >

Fig. 1. Result of Crawling data from Twitter Big Data

In Fig.1, it showed that the text column contains the opinion of tweeter users. In favorite
column, we can get the information that they are not prefer to discuss about university. Whereas,
in truncated column, which means, after we implemented the Naive Bayes approach, we get there
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are true-false sentiments which represents their negative and positive opinions about studying
further to the university.
4.2. Data Cleaning

The ‘text’ field contains the tweet, hashtag, and URL sections. We need to remove the
hashtag and URL from the text field so we only have the main tweet section to run our sentiment
analysis. It contains many URLS, hashtags, and other Twitter handles. We will delete all of this
using the gsub function. Our current text fields look like below:

Table 1. Data that has been deleted hashtag and URL

No | Tweet data

1 |RT

2 | Untung ntar mo kuliah onlen. gaperlu dah tuh ketemu org2 yg permasalahin outfit cuz
u wont see me bitch. i be lying...
3 | kenapa mau jualan? Ga ribet berbisnis sambil kuliah? \n<U+0001F469> : bcs i enjoyed
it, i like to share something that some...
nsenin masuk kuliah auto makan nasi + garem
whenever ada kuliah tamu, i feel stupid lol

I

ol

4.3. Scoring of Sentiment of Each Tweet

This research needs to try to get an emotional score for each tweet. By breaking down
emotions into 10 different emotions - Anger, anticipation, Lov, Fear, Joy, sadness, surprise, trust,
negative and positive.

Table 2. Sentiment score for each tweet

Anger | Anticipation | Lov | Fear | Joy | Sadness | Surprise | Trust | Negative | Positive
0 0 0 0 0 0 0 0 0 0
2 2 1 2 1 0 1 0 0 2
3 0 1 0 0 0 1 0 0 1
4 0 0 0 0 0 0 0 0 0
5 0 1 0 0 0 0 1 1 0
6 0 0 0 0 0 0 0 0 1

The output above shows the various emotions that exist in each tweet.
Now, we will use the get_sentiment function to extract the sentiment score for each tweet.
Table 3. Grouping based on positive tweets

No | Tweet data
1 | kenapa mau jualan? Ga ribet berbisnis sambil kuliah? \n\U0001f469 : bcs i enjoyed it,
i like to share something that some... "

2 | nsenin masuk kuliah auto makan nasi + garem"

3 | "gue lulus kuliah mau balik indo and make a 24 hour boba place not because i think it'll
make me a lot of money but bc | Want That"

4 | "At certain point, | should agree that kuliah is a comfort zone."

5 | "i know this won't change anything but i just hope they come to indo on feb 2020 so i
can watch it klo sept tuh kuli... "
6 | "Kuliah di Seoul Absence of\nComprehensive Art School."
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Table 4. Grouping based on negative tweets

Tweet data

"bsk masuk kuliah and guess what me got a massive diarrhea AGAIN fuck "
"kuliah sore Kills me slowly:("

"Run .... Never back !!! You are fucking COWARD !"\n "

WIN|F—|O

The next step is to make a classification from the score of each tweet. In total, 1978 tweets
were evaluated, so there must be 1978 positive, negative or neutral scores, one for each tweet. so,
we get a total number of tweets scores for the interest of high school graduates to continue their
studies, the classification is depicted as a histogram of tweets containing three histogram bars of
negative, neutral and positive sentiment in the is as follows:

2000
1500
1000
500
0 | — —
Negative Neutral Positive
W Seriesl 113 1744 116

Fig. 2. Tweet Sentiment result

After classification phase, we get 113 negative text processing stage, the data will enter
the stage of classification to find out of the 1978 tweets data into the category of positive or
negative sentiment. The classification process for the tweets data are grouped using the Naive
Bayes with the sample is given in Table 5.

Table 5. The classification phase of 100 tweet data

[1] 0.00 -1.50 2.750.00 1.10 -1.00 -0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[16] 0.00 0.00 0.60 0.00 2.05 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.85 0.00
[31] 1.40 0.50 0.00 0.00 0.00 0.00 0.00 0.00 1.60 0.00 0.00 0.40 0.00 -0.50 0.00
[46] 0.00 0.00 -1.00 0.00 -1.30 0.00 0.50 0.00 0.00 0.50 -0.25 -0.65 0.50 0.00 1.60
[61] 0.00 0.00 0.75 0.00 0.50 -1.50 0.00 -0.60 -0.25 0.00 0.00 0.80 0.00 0.00 0.00
[76] 0.00 -1.00 -1.75 0.00 0.00 0.00 0.00 -1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[91] 0.00 0.00 0.00 0.00 0.00 1.75 0.00 0.00 0.00 0.00 0.00 0.80 0.00 0.00 0.00
[106] 1.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.00 -1.00 0.00 0.00 0.00 0.00
[121] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[136] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.20 0.00
[151] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[166] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[181] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[196] 0.00 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 6. The classification into negative, positive and neutral sentiment

"Neutral"

[1] "Neutral" "Negative" "Positive" "Neutral" "Positive" "Negative" "Negative"

[9] "Neutral” "Neutral” "Neutral" "Neutral" "Neutral" "Neutral” "Neutral" "Neutral"

[17] "Neutral" "Positive" "Neutral" "Positive" "Neutral" "Positive" "Neutral"

"Neutral"
[25] "Neutral” "Neutral” "Neutral” "Neutral” "Positive” "Neutral” "Positive"
"Positive"
[33] "Neutral" "Neutral" "Neutral" "Neutral” "Neutral” "Neutral" "Positive"
"Neutral"
[41] "Neutral” "Positive” "Neutral” "Negative” "Neutral” "Neutral” "Neutral”
"Negative"
[49] "Neutral" "Negative" "Neutral" "Positive" "Neutral" "Neutral" "Positive"
"Negative"
[57] "Negative" "Positive" "Neutral” "Positive" "Neutral"” "Neutral" "Positive"
"Neutral"
[65] "Positive™ "Negative" "Neutral” "Negative" "Negative" "Neutral" "Neutral"
"Positive"
[73] "Neutral” "Neutral™ "Neutral” "Neutral” "Negative" "Negative” "Neutral”
"Neutral"
[81] "Neutral" "Neutral" "Negative" "Neutral" "Neutral" "Neutral" "Neutral"
"Neutral"
[89] "Neutral” "Neutral” "Neutral” "Neutral” "Neutral” "Neutral” "Neutral”
"Positive"
[97] "Neutral" "Neutral" "Neutral" "Neutral" "Neutral" "Positive" "Neutral"
"Neutral"
[105] "Neutral® "Positive" "Neutral” "Neutral” "Neutral” "Neutral" "Neutral"
"Neutral"
[113] "Neutral" "Positive" "Neutral" "Negative" "Neutral” "Neutral" "Neutral"
"Neutral"
[121] “"Neutral™ "Neutral” "Neutral” "Neutral” "Neutral” "Neutral” "Neutral”
"Neutral"
[129] "Neutral" "Neutral" "Neutral” "Neutral" "Neutral" "Neutral" "Neutral"
"Neutral"
[137] "Neutral" "Neutral” "Neutral” "Neutral” "Neutral” "Neutral" "Neutral"
"Neutral"

From the results of the classification will proceed to the stage of accuracy calculation.
The accuracy phase is useful for knowing the performance of the Naive Bayes classifier algorithm
in classifying text data whether it gets high accuracy or even low accuracy. The following picture
shows the accuracy of the Naive Bayes classifier algorithm:

Qverall Accuracy = 0.8579

Specificity = 294 /300 = 0.98
FP rate = 6/300 = 0.02

Sensitivity =16 /95 = 0.3273 (= TP rate)

Fig. 3. Result of accuracy testing (source: RStudio)
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From this picture we got 85% accuracy test results. It can be concluded that the Naive
Bayes algorithm is quite successful in predicting the correct sentiment category because the
accuracy of the naive Bayes algorithm results gets a high accuracy of 85% which means that the
performance of the Naive Bayes algorithm can classify text data very well.

5.CONCLUSION

Based on the results of the analysis and testing that has been done on, the following
conclusions can be drawn:
a. Naive Bayes algorithm is very effective to be used as a tweet classification process needed in
this sentiment analysis system where the value obtained in testing is up to 85%.
b. Naive Bayes method can be used to classify tweets quite well on sentiment analysis systems.

6. SUGGESTIONS

The author suggests developing further research into the Tweet classification system as

follows:

a. Researchers suggest for further research to increase the amount of training data and test data
to get better results when classifying tweets.

b. The researcher suggests that for further research the language used is not only Indonesian but
can use regional or foreign languages such as English and other languages.

c. Researchers suggest for further research at the text processing stage plus the stemming feature
to get better results

d. The researcher recommends that future studies not only use the Naive Bayes algorithm but
also use the support vector machine algorithm and other text classification algorithms.
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