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1. Introduction

Dana is one of the well-known online payment service providers and e-wallet
applications in Indonesia to help people in doing transactions [1]. This application
offers convenience and quickness in accessing transaction-related needs such as
transfers, payments, and investments so that they can have an impact on
productivity, security of use, and well-being [2]. Even by using an electronic-based
payment system such as Dana can minimise and slow down the inflationary path
due to the uncontrolled circulation of banknotes [3]. With these advantages that
Dana offers, they are able to become a digital wallet application that has a growth
of around 4% in difficult times, COVID-19 [4].

In order to be used, the Dana application is published through the Play Store, one
of Google's services that provides various digital content, such as digital books,
films, and applications [5]. In addition to being able to publish Dana, the Google
Play Store has a review feature that is very useful for the development of
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applications and content in it. This review feature allows users of applications
published on the Google Play Store to give criticism, suggestions, and compliments
[6]. In this Google Play Store review feature, users can also provide their level of
satisfaction through stars that have a scale of 1 to 5 [7].

One of the vital things in application development is user review of the application
itself. Ratings can direct application development in a better direction, especially
in fulfilling the needs of its users [8]. Rating-based assessment also allows users to
evaluate in advance the application to be used according to their needs [9]. This is
also very easy to do because the rating is clearly displayed on the same page where
the application will be downloaded [9].

This review and rating feature will be used to find out the biggest complaints from
Dana application users. By using the Support Vector Machine (SVM) method, it is
expected to provide maximum results for research. SVM is one model that is quite
effective for sentiment classification in high data dimensions [10].

2. Method

This research on the sentiments and biggest complaints of Dana application users
is quantitative research from the scores given by users and qualitative from user
comments. This qualitative and quantitative research itself is the concept of big
data or data that is widespread and abundant in online media, marked by its very
large size [11]. By conducting such mixed data collection, it can make the results
more accurate and can present appropriate results [12]. A more complete flow
explanation can be seen in the flow below.

Crawling data
Google play store
review

preprocessing data

‘case:’o"mg H tokenizing H fitering |

Testing data
Training data
upport Vector
jachine

Figure 1. Research method

Data Crawling

The definition of data crawling is a technique or a way to retrieve information in
the form of content or the like through the API provided on certain web pages [13].
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In this case, researchers took Dana application review data from the PlayStore
website. By using the Google-Play-Scraper API which can be used freely and easily
through the Python language [14]. Utilising this, researchers can easily collect data
about the assessments and ratings given to the Dana application by the users.

Preprocessing

Preprocessing is an elementary method commonly used in text data processing,
especially in sentiment research [15]. This method is an important step that must
be taken in the text mining process because it will greatly affect the accuracy and
even distribution of data [16]. Preprocessing itself is divided into several
commonly used steps, namely case folding, tokenising, filtering, and finally
stemming [16].

The first step in preprocessing is Case folding which is the stage of changing each
alphabet into lowercase letters so that each word in the data has a fixed meaning
or is not case sensitive [17]. Then, there is tokenising which is a stage to separate
each word in a whole sentence so that it becomes. The purpose of this tokenizing
is to explore every word contained in a sentence in the form of text [18]. Next there
is stopwords removal filtering which is part of preprocessing with the aim of
removing words that are not important or not related to the research context. The
stopwords removal/filtering process can be very helpful for researchers conducting
sentiment classification research [19]. The last step of preprocessing is to perform
stemming. stemming is a technique of changing each word back to its basic form
[20].

Support Vector Machine (SVM) Modelling

As already mentioned, Support Vector Machine (SVM) is one of the classification
models that is often relied upon by researchers to conduct sentiment classification
research. This is inseparable from the Support Vector Machine (SVM) which is
strong and can always provide good calculations [21]. Not only in classification,
Support Vector Machine (SVM) is also suitable for regression and rigidity detection.
Based on Support Vector Machine (SVM), a simple and traditional technique used
to learn or know a pattern is to minimise empirical risk in optimising training set
work. Support Vector Machine (SVM) performs pattern recognition on two classes
of points. The trick is to determine the determining point of the training set [22].
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Figure 1. Support vector machine workflow [23]

Latent Dirichlet Allocation (LDA)

LDA is modelling to find topics in text data with a generative probabilistic model.
The history of Latent Dirichlet Allocation (LDA) began in 2003 with the
introduction of Blei, Ng, and Jordan. This model is based on the concept of
documents being represented as random topics. A topic itself is a popular topic in
the document and is characterised by a fairly even distribution of words [24].

So basically, Latent Dirichlet Allocation (LDA) is a model of theme selection based
on the probability or intention of the word in a document. The higher the
probability of a word, the higher the topic associated with that word [24]. LDA

work flow can be seen in Figure 2.
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Figure 2. LDA workflow [25]

3. Results and Discussion

Through these methods and steps, researchers have implemented it into
calculations using a Google tool called Colab. Colab is a Python-based Jupyter



notebook software that can be accessed online through a browser [26]. Then an API
called google-play-scraper is used to retrieve around 350 data reviews of the Dana
application with MOST_RELEVANT filtering or the most presenting comments on
the Dana application itself.

Data Crawling

From the process of crawling 350 comment and rating data that best suits the Dana
application, a dataset is obtained with reviewld for the identity of a comment,
userName for the user's name, userlmage for the user's profile, content for the
comment written by the user, score for the number given by the user,
thumbsUpCount for likes on the comment, reviewCreatedVersion for which
version of the Dana app the comment was made on, at for when the comment was
made, replyContent for replies to the comment, repliedAt for when the reply was
made, and appVersion for what version of the Dana app the comment was made
on.

After obtaining a complete dataset regarding the Dana application review, the
researcher searched it again to only take important attributes in it. The important
attributes taken are user comments (content) and the number of stars given by
users (score). Then for the needs of sentiment calculation, researchers changed the
score from a scale of 1-5 to Positive, Neutral, and Negative sentiments. The change
is done automatically using the Python language and applying the if else concept.
The calculation is negative comment sentiment if the score given by the user is 2
or 1, the comment sentiment will be neutral if the score given is 3, and positive
comment sentiment if the score given is 4 or 5.

Table 1. Dana application review data
Index Score  Sentiment Comment

0 1 Negative Penangan. Laporan lambat hanya bisa via chatbot
tidak langsung customer service nya , komplain
terkait saldo tidak bertambah setelah top up proses
nya 1 bulan gak ada hasil di riwayat transaksi
sudah berhasil namun saldo di aplikasi tidak
bertambah

1 3 Neutral Kok sekarang..makin kesini makin sering gangguan
ya.. minta kirim dana dari teman..karna mau
dipakai darurat status sukses,tp saldo nggak
masuk. Dari sini bisa disimpulkan aplikasi dana
belum bisa untuk diandalkan. Iya kalau gangguan
cuma 30-60menit..kadang sampai 24jam. Saya
tambah bintangnya jika aplikasi ini sudah benar”
bagus/tidak sering gangguan. Terima kasih.

2 3 Neutral Makasih min udah diperbaiki tetapi masih ada bug
pembayaran saat kubuka e commerce di
konfirmasi pembayaran diterakhirnya dan udah
masuk kode virtual dengan benar tetapi kenapa
masih ada bug lagi, saldo saya udah sesuai masuk
jumlah syarat pembayaran tetapi kenapa transaksi
ditolak dibilang jumlah kurang pembayaran
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Positive

Positive

kurang dari syarat minimal pembayaran, padahal
saldo saya lebih dari syarat minimal
(banyak) s s'a sa s« Mohon diperhatikan dan
ditindaklanjuti !!!! Saya mau beli barang jadi
susah

Saran aja untuk pihak Dana 1.untuk lebih di
ringanin aplikasi nya karena terlalu berat, sering
terjadi bug karena berat. 2.kuota untuk gratis
transfer antar bank nya setiap bulan agar
diperbanyak lagi, atau kalau bisa gratis atau
menggunakan admin bulanan seperti pada bank
3.Scan qris suka bug, saya harap bisa diperbaiki lagi
agar tidak sering bug

Bintang 4 dulu ya, secara tampilan dll sudah oke
tapi untuk klik" ke menu lain agak berat/lama
padahal secara memori masih cukup luas jaringan
bagus+wifi dan satu lagi ini yang penting menurut
saya. Coba di buatkan pin atau kode lain pas mau
masuk ke apk jangan langsung masuk ke beranda
karna disini lah pintu masuk transaksi para
pengguna. Terima kasih

3 5
4 4
Preprocessing

In the Preprocessing stage, researchers perform Case Folding, Tokenising, Filtering,
and Stemming steps to produce data that is ready to be processed through the
Support Vector Machine (SVM) model. Table 2 below will display some data results
from the preprocessing that has been conducted.

Table 2. Preprocessing result

Index

Score

Sentiment

Comment

0

1

Negative

Neutral

Neutral

Positive

nang lapor lambat chatbot langsung customer
service komplain kait saldo tambah proses hasil
riwayat transaksi hasil saldo aplikasi tambah

sekarangmakin Kkesini ganggu kirim dana
temankarna pakai darurat status suksestp saldo
nggak masuk simpul aplikasi dana andal ganggu
30-60menitkadang 4jam bintang aplikasi bagus
tidak ganggu terima kasih

makasih udah baik bayar buka commerce
konfirmasi bayar akhir udah masuk kode virtual
saldo udah sesuai masuk syarat bayar transaksi
tolak bilang bayar syarat minimal bayar saldo
syarat minimal mohon perhati ditindaklanjuti beli
barang susah

saran dana luntuk ringanin aplikasi berat berat
kuota gratis transfer bank banyak gratis admin
bulan bank 3scan qris suka harap baik
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4 4 Positive bintang tampil klik menu berat lama memori luas
jaring baguswifi coba buat kode masuk langsung
masuk beranda karna pintu masuk transaksi guna
terima kasih

Implementation of Support Vector Machine (SVM)

In this section, Support Vector Machine (SVM) is used to examine the valuation of
Dana Apps by users. Researchers apply split data by utilising sentiment classes that
have been created. The dataset that has been preprocessed is then split into two
parts, namely training data and also testing data with a division ratio of 9:1. The
ratio means that the data is split into 90% training data and 10% as testing data.

After splitting the data, the data is then processed through a Support Vector
Machine (SVM) to find out its accuracy. The result obtained through this sentiment
classification modelling is 74.28% with a total distribution of results, namely 258
negative sentiments, 48 positive sentiments, and 44 neutral sentiments.

250

200

150 A

100 4

50 4

NEGATIF
POSITIF
NETRAL

Figure 2. Sentiment distribution
Topic Modeling Latent Dirichlet Allocation (LDA)

From the dataset of Dana Application reviews that have been processed previously,
researchers took content data or comments with negative sentiments to find what
words appear most often in negative sentiments with a note excluding the word
"Dana" which is the name of the application itself. Table 3 below shows the
frequency of the top 10 tokens/words in negative reviews.

Table 3. Preprocessing result

Index Word Frequency
0 aplikasi 183
1 saldo 152
2 transaksi 141
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3 uang 98
4 masuk 85
5 udah 69
6 akun 66
7 premium 64
8 tolong 63
9 upgrade 63

Finally, researchers used Latent Dirichlet Allocation (LDA) to estimate the top 5
themes regarding the biggest complaints of Dana App users through negative
sentiment comments. The results are users complaining about the transaction,
balance, premium and application performance features after the update. Table 4
below is the result of the top 5 themes in the negative sentiment comment data in
the Dana Application.

Table 4. Latent dirichlet allocation

Index

Results of Estimated Topic
Coherence Values

0.038*"transaksi" + Transaction issues that impact the
0.038*"saldo" + balance in the Dana account
0.032*"uang" +

0.023*"aplikasi"

0.024*"upgrade”
0.016*"transaksi"
0.015*"tolong"
0.014*"udah"

+

Application  update issue on
transaction feature

+ +

+

0.032*"aplikasi" Relating to the premium features of
0.026™"saldo" + the Application

0.019*"udah"
0.017*"premium”

0.030*"aplikasi" Relating to Dana balances used for
0.023*"saldo” + transactions

0.018*"transaksi"
0.017*"pakai"

0.035*"aplikasi"
0.021*"akun"
0.017*"uang"
0.014*"transaksi"

+

+

+

+

Account on Dana Application

+ +

4. Conclusion

The conclusions that can be drawn from the results of research on sentiment and
complaints of Dana Application users are as below:

59



. Through sentiment analysis of the Support Vector Machine (SVM) model to

350 review data, the Dana Application sentiment is dominantly negative
with a total of 258 comments, followed by positive 48 and neutral 44
comments.

. The sentiment accuracy obtained from the Support Vector Machine (SVM)

model is 74.28% with a training and testing data division ratio of 9:1.

. With Latent Dirichlet Allocation (LDA) modelling on comments that have

negative sentiments, 5 main topics were found regarding user complaints
about the Dana Application.

. The most common negative topics are those that contain problems in the

transaction section of the Dana Application, complaints about the balance in
the account, premium features, to updates |/ updates to the Dana
Application.

The advice needed in this research is the need to increase the number of data
samples to be varied, so that it is expected to increase the accuracy of sentiment
analysis.
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