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ABSTRACT

Customer satisfaction impacts customer retention. Thus, it is important for the service provider’s business
development including for GoTo Financial which has a very large number of subscribers. Current
technological advances have provided customers with many channels to submit complaints, criticisms,
compliments, and all kinds of opinions to service providers. Not only through customer service agents, but
social media like Twitter are also frequently used by customers to reach out to the provider. Google Play
Store also has an Application Review feature that customers often use to express their experience using the
application. This study analyzes the customer satisfaction level of GoTo Financial. Two methods namely
Naive Bayes and Lexicon (LIWC) are employed to obtain three sentiment classes i.e., negative, neutral, and
positive, with data obtained from Twitter and Google Play Store based on the most frequently complained
topic through the company's customer service. With one topic and a limit of 1000 data, the results show that
this company is proven to have many daily active customers. The results also suggest that Lexicon’s accuracy
is low at 7.43% due to the large number of false negatives. In contrast, the Naive Bayes multinomial
consistently shows high accuracy at 87.76% over Twitter data and 71.25% over Google Play Store data,
making it a better method than Lexicon.

Keywords: GoTo Financial; Naive Bayes;, LIWC, Sentiment Analysis, User Satisfaction

level of satisfaction of its users. This is where the
role of sentiment analysis is useful for improving

1. INTRODUCTION

Customer satisfaction is a supporting factor in
forming loyalty. Customer satisfaction is gained
when the provided services meet the customers’
expectations. If the results do not meet customers’
expectations, then they are not satisfied [1].
Therefore, companies or service providers must pay
attention to customer satisfaction to retain their
customers and increase customer loyalty. The level
of customer satisfaction influences the development
of an industry. When customers are unsatisfied or
harmed, they will consider leaving and sharing their
dissatisfaction with other customers. This will be
quite a high risk for service providers [2]. According
to McKnight, there are two important elements of
consumer trust, namely Trusting Belief and Trusting
Intention [3].

These studies suggest that the quality of a
company's service or product greatly influences the

service by collecting opinions from customers which
can be used to determine positive, negative, or
neutral responses.

Customer Service is a means of communication
media between users and service providers; with
customer service, customers can convey all their
experiences including questions and complaints.
Nowadays, customer service is not limited to human-
to-human interaction, but also Al and robots. Some
studies show that people are encountering bad
experiences with customer service. For instance,
people give some negative feedback for Al customer
service [4] and complain about Chat Bot’s
inflexibility [5]. This implies that customers need
wide options of customer service, so many customers
submit their complaints in open places such as social
media, with the hope that these complaints will
attract the attention of many people and can become
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viral. Viral things always succeed in making service
providers move quickly to respond to these
complaints to maintain the quality of their services.
Today's social media is very popular like Twitter, not
only social media, but customers also often express
their opinions directly through application stores
such as the Google Play Store.

Twitter is widely used by the public. Its popularity
causes people to use this service as a media to
express various things such as for protests, political
campaign, and others.

Unlike Twitter, Google Play Store is used by
Android users to download applications and game.
This service also has a Review feature where users
can write feedback for the application or game. The
reviews then become a reference for the potential
users to see if the application is good and right for
them. Good re-views certainly lead the potential
users to download the application. This makes user-
review analysis very interesting for application
owners to find out customer opinions and improve
their services.

One of the analytical sentiments has been used to
find out public opinion regarding the performance of
the House of People’s Representatives [6]. It has also
been used to determine public opinion over the
relocation of the capital city [7]. Then there is an
analysis of the level of user satisfaction, as was done
with the Shopee company [8], [9]. GoTo Financial is
a company, member of the PT GoTo Go-Jek
Tokopedia Tbk group, that provides financial
services such as GoPay, Go-Paylater, Gobiz and so
on. GoPay is one of the most popular payment
methods in Indonesia that is used even for zakat or
donation [10]. Although society trust GoPay for
payment [11], [12] as a good impact from the social
media marketing [13], there is a study showing that
GoPay gains a low level of trust in its Top Up
features [14].

Sentiment analysis using the right algorithms will
produce the expected results. For this type of
sentiment analysis which includes classification then
Naive Bayes is one of the algorithms that can make
classification quickly. Besides that, Naive Bayes is
also very efficient and effective even when used to
analyze large-scale data. This algorithm has been
used in many studies. For instance, it was used to
analyze the satisfaction over Indonesia House of
Representatives performance, which shows a fairly
high accuracy at 80% [6]. Another former research
was conducted upon the review of beach tourism in
Karawang at the Google Maps site. Two out of five
beaches received negative reviews. They are

Cibendo beach which got 0.550 and Tanjung Baru
beach which got 0.650. The other three beaches got
more positive reviews [15]. Same algorithm was
used for online transportation sentiment too [16].
Furthermore, it was also employed for the Covid-19
vaccination research which shows that 92% of
Twitter users' sentiment is positive, and the most
impactful account in sharing the information is
@jokowi [17].

In addition, the LIWC method can also be used for
sentiment analysis, because Lexicon is a language
vocabulary or science. In linguistics, a lexicon is an
inventory of language lexemes. Research using the
LIWC lexicon has also been used to analyze racial,
ethnic, and religious issues happening in Twitter
with excellent accuracy for positive sentiment [18].

This study analyzes the customer satisfaction level
of GoTo Financial. Two methods namely Naive
Bayes and Lexicon (LIWC) are employed to obtain
three sentiment classes i.e., negative, neutral, and
positive, with data obtained from Twitter and Google
Play Store based on the most frequently complained
topic through the company's customer service.

2. THEORETICAL BACKGROUND

2.1 Sentiment Analysis

The process of detecting text polarity
contextually, namely determining text with a
positive, negative, or neutral meaning based on
sentiment score. It can also be called opinion mining
because the results of the analysis are obtained from
the opinions or attitudes concerned [19]. Interest in
this field has also increased, both for academic and
industrial needs because there is a lot of easily
available data. Also, can be applied to many fields
such as data mining, natural language processing and
machine learning [20].

2.2 Naive Bayes Classifier

This algorithm is used to obtain the highest
probability value in classifying the right category
test data. One of the advantages of using this method
is that it only takes small data to estimate what
parameters are needed [9], [21], [22].

2.3 Linguistic Inquiry and Word Count
(LIWC)

LIWC is a text analysis application
developed to analyze the emotional, cognitive, and
structural components of a text. It works by finding
each word in the text and then matching it to a word
in the lexicon. The lexicon contains words and
categorizes them linguistically, psychologically, and
socially, such as pro-nouns, positive emotions, social
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processes, and so on. If LIWC finds the category, it
will provide the percentage value. If all words in the
text document have been categorized, the results will
be presented in the form of a table containing the
category percentage values for the text document
[23], [24].

2.4 Twitter

This social media facilitates its users to
send messages to other users and to post information
known as tweets in the form of text, images and even
videos. This media is quite different from other
media in terms of writing text as it has a text limit of
280 characters in one tweet [25]. Because of its
popularity, many data scientists used this as the data
source. Many research topics with Twitter as the
object can be found such as cryptocurrency [26],
KRI Nanggala 402 incident [27], projecting the
online commerce transaction [28], and others

Stan

Data Cotecton

Preprocessing Data

Naive Bayes

Modeling

End

2.5 Google Play Store

This application is only available for the
Android operating system and is specifically for the
Google market, where Android users can download
applications through this application [29]. Since
Android is very popular with around 70% of users in
the world, this media can be a good source for
research. Hence, so many research used this source
in so many study area, such as gender [29], telco
provider — by.U Telkomsel (one of Indonesia telco
providers) [30], digital traffic application [31],
online transportation - Grab [32], and others

3. RESEARCH METHODOLOGY

3.1. Research Stage
The following are the stages of the
research:

Case Foiding

Tokenizing

Stomming

Fig. 1. Diagram Of Research Stages
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3.1.1. Data Collection
The first stage in this research is data collection
which is explained in the data collection method
above. The following is the flow of data collection:
St )
\
BoDsa  ByOuy
Customars Complant Data
Fesut _: Sort by count § get the main topkc Tom Feter o the main topic
Koywords
Set keywords based on main fopic
Topics
Scrapng
Query uging keywords
Querles
Twaer Google May Stere
\J ]
Rosun Resut

csv Csv

Fig. 2. Data Collection Flowchart
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The initial data is in the form of complaints
topic from customers along with the total number
from the beginning of 2020 to the end of 2021. The
data is collected from Big Query results to GoTo
Financial company Big Data directly. Furthermore,
the topic selected is the most frequently mentioned
in the complaints that are considered appropriate.
Then the topic determines the keywords used for
scraping two external sources — Twitter and Google
Play Store. The data scraping employs python
programming.

Because this research analyses sentiment
from Twitter and Google Play Store, the attributes
used are only the contents of tweets and reviews.

3.1.2.  Data Preprocessing

e Case Folding
At this stage, the sentence is changed to
lowercase and characters other than a-z are
removed. Figure 3 is an example of case folding:

Jago connected to bibit + stockbit then jago connected to bibit stockbit then
connected to gopay then tokped. Awesome connected to gopay then tokped. awesome
sih. Seamless tanpa biaya top up. Semoga sih. seamless tanpa biaya top up. semoga
istigamah aja bakar2 uangnya. istigamah aja bakar uangnya.

Fig. 3. The case folding stage

o Tokenizing
At this stage, words are extracted, and
punctuation and spaces are removed. Figure 4
an example of tokenization:

Jago
connected
o
bibit
stockbit
then
connected
o
gopay
then
tokped

Jago connected to bibit + stockbit then
connected to gopay then tokped. Awesome m
sih. Seamless tanpa biaya top up. Semoga :
istiqgamah aja bakar2 uangnya. e
seamless

tanpa
biaya
top
up
semoga
istigamah
aja
bakar
uangnya

Fig. 4. The Tokenizing Stage
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Filtering
At this stage remove stop words. Here's an
example filter:

Jago
connected
to
bibit
stockbit jago
then connected
connected bibit
to stockbit
gopay gopay
then tokped
tokped awesome
awesome ——> seamless
sih biaya
seamless top
tanpa up
biaya semoga
top istigamah
up bakar
semoga uangnya
istigamah
aja
bakar
uangnya
Fig. 5. The filtering stage
Stemming

At this stage the words are changed to their
basic form. Here's an example:

jago jago
connected connect
bibit bibit
stockbit stockbit
gopay gopay
tokped tokped
awesome awesome
seamless —> seamless
biaya biaya
top top
up up
semoga semoga
istigamah istigamah
bakar bakar
uangnya uang

Fig. 6. The Stemming Stage

Splitting Data
At this stage, data is divided into training data
and testing data for model testing.
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3.1.3. Modeling

After pre-processing, the dataset is ready to
be used for the modelling stage, namely using the
Naive Bayes and LIWC methods. At this stage, the
labelling of negative, positive, and neutral
sentiments is obtained.

3.1.4. Evaluation

The next stage is evaluation. Evaluation is
used to get the level of accuracy of the two models.

3.1.5. Conclusions

Based on the evaluation results, it is then
used to draw conclusions which make it the final
stage in this research.

4. RESULTS AND DISCUSSION

Tests on both models use the polarity
generated from the model and compare it with
manual classification and use train and test data. To
determine the level of accuracy, it is necessary to
compare the sentiment results from the model with
the sentiment results that have been determined
manually (human). In the Naive Bayes test, data that
has been split into train and test data (X train,
X test, y train, y test) and has been modelled, is
tested by making predictions on the test data. This
process applies to all three Naive Bayes models,
namely complement, multinomial and Bernoulli.

The following are the results of the
accuracy and confusion matrix from the lexicon on
Twitter data:

Model accuracy is 17.43%
precision

recall fl-score support
Negative 0.17 5 v 26
Neutral 0.87 . . 198

Positive 0.07 . . 1k
accuracy . 241

macro avg . . . 241
weighted avg o7 . . 241

Fig. 7. Accuracy of lexicon on twitter data

Confusion Matrix LIWC Lexicon pada Twitter

Actual
Neutral Positive

Negative

Neutral Negative

Predicted

Positive

Fig. 8. Confusion Matrix Of Lexicon On Twitter Data

The results show that the accuracy level and
confusion matrix from the lexicon on Twitter data is
17.43%. This is because of false negatives relatively
high. The following are the results of the accuracy
and confusion matrix from the lexicon on the Google
Play Store data:

Model accuracy is 75.39%

precision recall fl-score support
Negative 0. . . 41
Neutral 0. . . 532

Positive . . . 203

accuracy - 776
macro avg . . . 776
weighted avg . . . 776

Fig. 9. Accuracy Of Lexicon On Google Play Store
Data.

Confusion Matrix LIWC Lexicon pada Google Play

- 500

Positive

- 400

Actual
Neutral

Negative

Positive Neutral
Predicted

Negative

Fig. 10.Confusion Matrix Of Lexicon On Google Play
Store Data.
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The results show that the accuracy level and confusion matrix from the lexicon on Google Play
Story data is 75,39%, that’s relatively high. Following are the results of the accuracy and confusion matrix
from Naive Bayes on Twitter data:

Fig. 11. Accuracy of naive bayes on twitter data

MultinomialNB()

MultinomialNB() BernoulliNB()
2
2 a1 20
15
1 1

]
Predicted label

GE XYY

Tue label
" s “
[ e
S VvE L X XS U S
. o “

Fig. 12.Confusion Matrix Of Naive Bayes On Twitter Data

The results show that the accuracy and confusion matrix from Naive Bayes on Twitter data,
especially for multinomial & Bernoulli has the same level, 87.76%, that’s relatively high and higher quite
than complement.

The following are the results of the accuracy and confusion matrix from Naive Bayes on Google
Play Store data:

model accuracy = 66,258

Fig. 13.Accuracy of naive bayes on google play store data.

BernoulliNB()
ComplementNB() MultinomialNB()

Fue label

Tue label
Fue label

0 0
. Predicted label Predicted label
Predicted label

Fig. 14.Confusion Matrix Of Naive Bayes On Google Play Store Data
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The results show that accuracy and confusion
matrix from Naive Bayes on Google Play Store
data, same like Twitter data, multinomial &
Bernoulli has higher accuracy than compliment.
The highest one is multinomial with accuracy level
is 71.25%.

5. CONCLUSION
Table 1. Comparison Of Accuracy
No | Source | Method Accuracy
1 Twitter | Lexicon 7.43%
Naive Bayes | 59.18%
Complement
Naive Bayes | 87.76%
Multinomial
Naive Bayes | 87.76%
Bernoulli
2 | Google | Lexicon 75.39%
Play
Store
Naive Bayes | 62.50%
Complement
Naive Bayes | 71.25%
Multinomial
Naive Bayes | 66.25%
Bernoulli

The results show that the accuracy level of
the two methods is relatively high. However,
Twitter lexicon data accuracy is low due to the large
number of false negatives caused by the large
number of negative sentiments i.e., offenses and
irrelevant topic. For example, is the discussion
about failure in topping up GoPay balance due to an
error of Livin Mandiri, separate fintech app. This is
an issue in Mandiri Livin App and not Gopay, thus
the sentiment should be interpreted as neutral, but
according to Lexicon, this case is classified as
negative.

Whereas in Naive Bayes, of the three types
of the method, multinomial type consistently shows
the highest accuracy. Compared to Lexicon, Naive
Bayes’  multinomials  method is  more
representative. In terms of data, there is a balancing
data between negative, positive, and neutral
polarity. Twitter is 85.06% positive and Google

7198

Play Store is 91.75% neutral. Due to the high
number of neutrals on the Google Play Store,
Twitter is a more relevant resource on this specific
topic. In addition, the data collected from Twitter
and Google Play Store shows that the number of
subscribers is quite active. It is seen that on average,
in each month and on the same topic, there are 2624
active subscribers in 2020 and 23721 in 2021. In
Google Play Store, there are 1000 data available
within 6 days, so it can be estimated to be around
5000 within a month. Meanwhile for Twitter, under
this specific topic, it reaches 300 within a month,
especially if the topic addresses a specific service
provider company such as Gojek. The number
becomes quite high. From this explanation, it can be
concluded that the two media can be used by service
providers as the most reliable media to collect
customer satisfaction data besides the customer care
unit. This also recommends that service providers
provide immediate response to complaints
submitted through those three media. In addition,
data from the customer care unit clearly shows that
customers trust and are comfortable conveying their
complaints directly through customer care agents
too. This implies that the customer care unit has
performed good service too.
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