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Tugas Akhir yang tidak diterbitkan ini terdaftar dan tersedia di Perpustakaan
< Universitas Islam Negeri Sultan Syarif Kasim Riau adalah terbuka untuk umum, de-
o ngan ketentuan bahwa hak cipta ada pada peneliti. Referensi kepustakaan diperke-
gnankan dicatat, tetapi pengutipan atau ringkasan hanya dapat dilakukan atas izin
;?peneliti dan harus dilakukan mengikuti kaedah dan kebiasaan ilmiah serta menye-
Cbutkan sumbernya.

= Penggandaan atau penerbitan sebagian atau seluruh Tugas Akhir ini harus
Umemperoleh izin tertulis dari Dekan Fakultas Sains dan Teknologi Universitas Islam
g Negeri Sultan Syarif Kasim Riau. Perpustakaan dapat meminjamkan Tugas Akhir
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Dengan menyebut nama Allah yang maha pengasih lagi maha penyvayang

Assalamualaikum Warahmatullahi Wabarakatuh

Alhamdulillahi Rabbil ’4lamin, segala puji bagi Allah Subhanahu Wa T« ala
;’:_ sebagai bentuk rasa syukur atas segala nikmat yang telah diberikan tanpa ada keku-
D rangan sedikitpun. Shalawat beserta salam tak lupa pula kita ucapkan kepada N-
Mabi Muhammad Shallallahu *Alaihi Wa Sallam dengan mengucapkan “Allahumma
QC)Sholli ‘ala Sayyidina Muhammad Wa ala Ali Sayyidina Muhammad”. Semoga Kita
semua selalu senantiasa mendapat syafaat-Nya di dunia maupun di akhirat, aamiin

NS NINY!Iw e}dio yeH o

ya rabbal’aalamiin.

Penulis mempersembahkan karya kecil ini sebagai salah satu bentuk bakti,
rasa terima kasih, dan hormat kepada Ayah dan Ibu tercinta. Terima kasih yang
tak terhingga karena telah merawat dan membesarkan saya dengan setulus hati dan
penuh perjuangan hingga saya bisa sampai tahap saat ini. Berkat doa dan kasi-
h sayangmu, anakmu telah berhasil memperoleh gelar sarjana seperti yang engkau
harapkan. Tiada apapun di dunia ini yang dapat membalas semua jasa-jasa dan pen-
gorbananmu. Untuk itu saya anakmu ini selalu mendoakan yang terbaik untuk Ayah

gr)dan Ibu agar bahagia dunia dan akhirat serta diberikan tempat istimewa di sisi-Nya
@ kelak. Dan pastinya saya juga berterima kasih yang tak terhingga kepada saudara
v: kandung tercinta saya yaitu Abang dan Adik yang telah memberikan saya pelajaran
Edan pemahaman mengenai indahnya kehidupan yang damai sebagai saudara.

A Kepada Bapak dan Ibu Dosen Program Studi Sistem Informasi Universitas
Slslam Negeri Sultan Syarif Kasim Riau yang telah memberikan ilmu pengetahuan,
(Eb'pengalaman, dan kebaikan selama perkuliahan, saya ucapkan terima kasih banyak
7 dan semoga menjadi amal jariyah. Aamiin.

E Untuk sahabat terdekat yang tidak bisa saya sebutkan satu persatu dan
S pastinya juga teman-teman seperjuangan, terima kasih berkat kalian masa perku-
?Iiahan menjadi lebih bermakna semoga dimasa mendatang kita bisa bertemu lagi
~dalam keadaan yang lebih baik.

Wassalamu’alaikum Warahmatullahi Wabarakaatuh.

nery wisey JiredAg ue
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KATA PENGANTAR

Assalamu’alaikum Warahmatullahi Wabarakatuh.

Alhamdulillahi Rabbil ’Alamin, bersyukur kehadirat Allah Subhanahu Wa
® Ta’ala atas segala rahmat dan karunia-Nya sehingga penulis dapat menyusun dan
= menyelesaikan Laporan Tugas Akhir ini yang berjudul “Implementation Of PN-
;:N, ANN, And K-NN Algorithms On Indonesian Marketplace Reviews On Google
—Play Store”. Tidak lupa sholawat beriringan salam selalu tercurahkan untuk Nabi
~Muhammad Shallallahu ‘AZaihi Wa Sallam dengan mengucapkan Allahumma Shol-
Dli’ala Sayyidina Muhammad Wa’ala Alihi Muhammad.

c% Penulisan dan penyusunan Laporan Tugas Akhir ini tidak terlepas dengan
97;_ adanya bantuan dari berbagai pihak, baik berupa materi maupun motivasi. Maka

Adari itu, ungkapan terima kasih juga penulis ucapkan kepada:

QC) 1. Bapak Prof. Dr. H. Hairunas, M.Ag sebagai Rektor Universitas Islam

Negeri Sultan Syarif Kasim Riau.

2. Bapak Dr. Hartono, M.Pd sebagai Dekan Fakultas Sains dan Teknologi.
Bapak Eki Saputra, S.Kom., M.Kom sebagai Ketua Program Studi Sistem
Informasi beserta Dosen Pembimbing Akademik peneliti yang telah banyak
memberikan arahan, masukan, dan motivasi selama perkuliahan mulai dari
Semester 1 hingga Semester 8 ini.

4. lbu Siti Monalisa, ST., M.Kom sebagai Sekretaris Program Studi Sistem
Informasi.

5. Bapak Tengku Khairil Ahsyar, M.Kom sebagai Kepala Laboratorium Pro-
gram Studi Sistem Informasi.

6. Bapak Mustakim, ST., M.Kom sebagai Dosen Pembimbing Tugas Akhir ini
yang telah banyak meluangkan waktu dan memberikan masukan, nasehat,

1diddEeH @

w

serta motivasinya dalam penyelesaian Tugas Akhir ini.

7. lbu Zarnelly, S.Kom., M.Sc sebagai Ketua Sidang peneliti yang telah banyak
memberikan arahan, masukan, nasihat, serta motivasi dalam penyelesaian
Tugas Akhir ini juga dalam perkuliahan.

8. Bapak Inggih Permana, ST., M.Kom sebagai Penguji | peneliti yang telah
banyak memberikan arahan, masukan, nasihat, serta motivasi dalam penye-
lesaian Tugas Akhir ini juga dalam perkuliahan.

9. Ibu Angraini, S.Kom, M.Eng., Ph.D sebagai Penguji Il peneliti yang telah
banyak memberikan arahan, nasihat, masukan, serta motivasi dalam penye-
lesaian Tugas Akhir ini juga dalam perkuliahan.

10. Seluruh Bapak dan Ibu Dosen Program Studi Sistem Informasi yang telah

nery Wisey JireAg uejng jo AJISIdATU) DTWE[S] 3}€}S
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15.

16.

11.

12.

13.

14.

banyak memberikan ilmunya kepada peneliti. Semoga ilmu yang diberikan
dapat peneliti amalkan dan menjadi amal jariyah.

Superhero dan Panutanku, Ayahanda Jasril, S.Pd, terima kasih selalu
berjuang untuk kehidupan penulis, mendidik, memotivasi, serta mem-
berikan dukungan hingga penulis mampu menyelesaikan studinya hingga
sarjana.

Pintu surgaku, lbunda Rina. M, S.A.P yang tidak henti-hentinya mem-
berikan doa, kasih sayang serta sujudnya yang selalu menjadi doa untuk
kesuksesan anak-anaknya.

Kepada cinta kasih saudara kandung saya, Puja Dwi Rilnaldi, S.Pd, Putri
Aisyaharani, dan Puan Ghina Mufidah. Terima kasih telah memberikan per-
hatian, semangat, dukungan, serta doa kepada peneliti.

Keluarga besar Puzzle Research Data Technology yang selalu hebat dan
membanggakan yang menjadi langkah untuk terus maju. Semakin luar biasa
buat Puzzle Research Data Technology.

Kepada teman seperjuangan saya yakni Suryani, Delvi Nur Aini, Tata Ayu-
nita Pertiwi. Terima kasih atas segala bentuk support, canda, tawa dan tangis
air mata yang dilalui bersama dalam menempuh pendidikan ini.

Kakanda Assad Hidayat, S.Kom yang telah berkontribusi banyak dalam
penelitian Tugas Akhir ini. Terima kasih telah menemani, meluangkan wak-
tu, tenaga, pikiran, dan memberikan semangat untuk terus maju.

Semoga segala doa dan dorongan yang telah diberikan selama ini menjadi

mamal kebajikan dan mendapat balasan setimpal dari Allah Subhanahu Wa Ta’ala.
& Peneliti menyadari bahwa penulisan Tugas Akhir ini masih banyak terdapat keku-
‘E rangan dan jauh dari kata sempurna. Untuk itu kritik dan saran yang membangun
:’Tsangat diharapkan untuk kesempurnaan Tugas Akhir ini dan semoga Laporan Tu-
g.gas Akhir ini bermanfaat bagi kita semua. Akhir kata peneliti ucapkan terima kasih.

® Wassalamu’alaikum Warahmatullahi Wabarakaatuh.

nery wisey[ JrreAg uejng jo A}IsIaArup)

Pekanbaru, 17 Mei 2024
Peneliti,

PUJI DWI RINANDA
NIM. 12050321650
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@bstract— The Google Play Store is an official application
owhed by Google that provides digital content such as games,
ap;i_i_jcations, mdvies, music, and books with various categories.
nesof the ap;ﬂ?cations available on the Play Store is a buying
@ndelling or grarketplace service application, namely Shopee,
dokppedia, Lazada, Blibli, and Bukalapak. These marketplace
gpgl:’tations e many reviews or responses from users
_:ueggding the Fssues they experience while shopping, such as
-aagi, delayed delivery, mismatched items received, expensive
ghiwing costs, damaged items received by customers, or other
@roblems. These reviews can be analyzed using text mining
Feclniques. In this research, three classification techniques,
%arﬂbly Artificial Neural Network (ANN), Probabilistic Neural
:tgle ork (PNN), and K-Nearest Neighbor (KNN). The training
@nastest data are divided using the 10-fold Cross Validation
_ci&ique, with 1000 data points used for each marketplace. The
Fevigw classes considered are positive, negative, and neutral. In
%e periments with the data, the highest accuracy is achieved
Sy e ANN algorithm. ANN outperforms PNN and K-NN, with
n %curacy of 81.54%, while PNN has an accuracy of 69.32%,
ndK-NN has an accuracy of 68.4%. Despite having the highest
acc%acy, ANN requires a relatively long training time
Bormpared to PNN and K-NN. However, in terms of
rimrmance, ANN is better than PNN and K-NN in modeling

= ve datase
e g

®
3 geywords—mArtificial Neural Network, Google Play Store, K-
%0@' Cross \Z?ﬂidation, K-Nearest Neighbor, Marketplace,
%robabilistic N@‘ral Network

) wn

S| 5 B B

i e

neje uelbegas dinbusw Hueie|

Buepun-6uegun 1Bunpuijqg eydi

Bunuaday ynun eAuey uedinnbuad e
S

INTRODUCTION

= &@n the 4.0 & , technological advancements have changed

eTNay humags‘engage in their activities [1]. The abundance
of available lications today proves that there has been
'gapid developgent in technology and the internet. Google

rovides a si%ice known as the Play Store. Google Play
tore is the offigial application owned by Google for devices
%Jsing the Andrdid operating system, providing digital content
=such as gamespapplications, movies, music, and books with
Narious categoa';és [2].

~
o) According,ﬁdata from Statista, the Google Play Store has

gtotal of 2,6731292 applications in the year 2023. One of the
features foundson the Play Store is the rating score and
%eviews, wheregsers of the Play Store can provide ratings and
gpinions on thgapplications they have used [3].

= . . .

» The reviewd.on Google Play Store consist of star ratings
Fanging from ong to five, accompanied by text reviews. User
deviews typicafly highlight the strengths and weaknesses of

‘yejesew
nery wis
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using the application. One of the applications available on the
Google Play Store is a marketplace app. A marketplace is a
platform for buying and selling goods or services in the form
of an electronic or online market [4]. According to data from
www.similarweb.com, the top 5 marketplace websites in
Indonesia in 2023 are recorded as Shopee, Tokopedia,
Lazada, Blibli, and Bukalapak.

According to data from databoks.katadata.com in October
2023, the most visited marketplace websites in Indonesia
were Shopee with 216.8 million visits, Tokopedia with 97.1
million visits, Lazada with 52.2 million visits, Blibli with
28.4 million visits, and lastly, Bukalapak with 12.4 million
visits.

The marketplace applications available on the Google
Play Store have reviews or feedback from users regarding
issues they face while shopping. These issues include fraud,
delayed delivery, mismatched items, high shipping costs,
damaged items received by customers, improper marketplace
service, as well as problems arising from slow responses to
user complaints or questions, frequent application errors, and
so on [5]. Therefore, these sentiments or comments can be
processed using text mining. Text mining can generate useful
information [6]. The result of data processing from text
mining is to classify sentiment.

In this study, three algorithms were applied in the
classification technique, namely the Probabilistic Neural
Network (PNN), Artificial Neural Network (ANN), and K-
Nearest Neighbor (KNN). The PNN algorithm is a method
known to perform quite well in sentiment analysis, as
demonstrated in previous research on sentiment analysis of
the Sinovac vaccine, showing an accuracy result of 91% [7].
Furthermore, a study conducted by Alam and Yao (2018)
utilized the Probabilistic Neural Network (PNN) and word
embedding for sentiment analysis. The research compared
the accuracy results among the PNN, SVM, NB, and MaxE
algorithms, where PNN had the highest accuracy at 98.0%
[8].

The ANN algorithm is a method that is frequently applied
and produces very good accuracy for text data due to its
detailed and human-like working mechanism [9]. Based on
the research conducted by Kalarani and Selva on sentiment
analysis using SVM and ANN algorithms, the results show
that the ANN algorithm is superior compared to SVM [10].
Subsequently, the research conducted by Borele & Borikar


mailto:12050321650@students.uin-suska.ac.id
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on Theﬁ’npla@ﬁtation of algorithms that provide the best
%s@sﬂﬁ sentifent analysis. The study compared the Naive
;gaﬁ(:s = SVI\/Im KNN, Maximum Entropy, and ANN
(glg%ltams indicating that the implementation of the ANN
glgj@nthm is the, best in sentiment analysis [11].
8 g‘th NNJaIgorlthm is considered one of the simplest
i Iearnwg algorithms [12]. The K-NN algorithm can
¢ V&good accuracy results and is suitable for calculations
P 'ecgn an application [13]. Based on previous research on
éer@mmt anatysis in the Shopee marketplace using the K-
BJI@I rlthmpan accuracy result of 90% was obtained [14].
%uﬁhe ore, ¢fesearch on sentiment analysis comparing
§V§l -NN,-and NBC algorithms found that the K-NN
'glggyi;% prodced the best results with an accuracy of
D3.4%@15]. n

8 %ms reseag:,h will be conducted by scraping review data
om the Goaggle Play Store and processing it using the
'gyrﬁon progr@nming language to obtain text and labels
Aut@matically through various processes. Subsequently,
®rababilistic Neural Network, Artificial Neural Network, and
&K-Igearest Neighbor will be modeled to classify the processed
datg’ The distinctive aspect of this research compared to
%thers is the comparison of three classification algorithms,
B ANN, and K-NN, resulting in a model capable of
gaglfymg marketplace sentiments. Additionally, the
search employs the most recent data to generate more
“reléyant sentiment analysis. The aim of this study is to
©
gntﬁrstand public opinions and provide information to the
Qukﬁic in determining the best marketplace delivery service
@Yy =applying the Probabilistic Neural Network (PNN),
rtdicial Neural Network (ANN), and K-Nearest Neighbor
@(ISN) algorithms to achieve the highest accuracy from all
gnr@ algorithms.

§ Il.  RESEARCH METHODOLOGY
o

3

%1 this resegich, the process will be explained through a
:ﬁo@chart starting from data collection to the prediction stage.
glm is to &/rovide a clear structure and guidance for the

to align |th the intended objectives. The stages in this
s@rch can be;seen in Fig. 1.

( Preparation

Data Collection

Text Preproces=zing

Data Labelling

‘uelodej ueun%'\&uaﬂ

K-Fold Cro==

Validation

Modelling

R ok [

Visualization

ig. 1. Researcwethodology

Data Colleaion
Data collgion can be conducted by implementing

craping technigues on the Google Play Store. The plugin used
r data scrapifig is the google-play-scraper. Review data is
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extracted from the most recent comments related to reviews
that refer to marketplace delivery services in Indonesia, within
the timeframe from August to November 2023. The data is
obtained through web scraping using the Python programming
language, which is then simplified for ease of processing. The
data used consists of reviews and ratings from users of
Indonesian marketplace applications, namely Shopee,
Tokopedia, Lazada, Blibli, and Bukalapak, with a total of
5000 data preprocessing, each containing 1000 review data. In
this study, the classes used are positive, negative, and neutral
reviews.

B. TF-IDF

The TF-IDF method is a comprehensive assessment of the
importance of a word in a text. TF represents the frequency
of a word's occurrence in a specific document, and the
document frequency intuitively indicates the importance of
the word for that article or document class. IDF is the
document frequency containing the word and indicates how
common the word is [16].

C. K-Fold Cross Validation

The data division is performed using the K-Fold Cross
Validation technique. K-Fold Cross Validation is a testing
system for machine learning algorithms to estimate the error
rate. In this technique, data is divided into 'k’ parts. The
operation of k-fold cross-validation involves grouping
training and testing data [17]. K-fold cross-validation divides
the data into several folds (parts) as much as 'k' to determine
training and testing data, with k=10 used to estimate the error
rate [18].

D. Probabilistic Neural Network

Probabilistic Neural Network (PNN) is an algorithm in
artificial neural networks based on statistical algorithms and
is one of the widely used and developed classification
algorithms for human purposes. The advantages of
implementing the PNN algorithm include process speed,
simplicity, and immediacy [19]. PNN demonstrates the ability
to efficiently map patterns with optimal results or achieve high
levels of accuracy. However, the PNN faces challenges when
it comes to determining smoothing parameters, a proces often
reliant or trial and error or user-defined specifications. The
architecture of PNN consists of 4 layers, namely:

1) Input Layer: The input layer consists of a set of
input vector variables designated to serve as the network’s
input. These variables hold the feature extraction outcomes
derived from each test data.

2) Pattern Layer: Within the Pattern Layer, the
proximity distance between the weight vector and input
vector is computed. The weight vector represents the training
data values for each class, while the input vector encompasses
the feature extraction values from the data under
examination. The process in this layer uses Equation 1.

Wiy () = s expl—llx— 2 /(202)]
Xij

3) Summation Layer: The Summation Layer involves
the calculation of the maximum potential sum for each i-
neuron sharing the same class in the pattern layer. This sum
is subsequently averaged over the number of test data for each

class, utilizing Equatipn 2.

g @ = X N espl-llx = w?/202)]

@

@

2md/2md N
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4 x Outg@t layer: In the final layer, the values
%o@p@dingi@ the outcomes of the two classes are
§brﬁ?pa@d. The class with the highest probability value is

éss%n@ to that specific class. The process in this layer is
gau‘geogut using the following Equation 3.

§ ® 3 Gilap=argmax{gi(x)}, i=12,...m €)
£ ‘,%rtgicial Neural Network

v =@ . —

= '&rt?mal Neural Network (ANN) is a biologically
cms@reo_compiational system where the connection system
S fgrmed based on the human neural network. A neuron

=] Py . R . . .
off8ists of a simmation function, an activation function, and

4n Butgut [Z(f_]:ANN is a mathematical or computational
Jnogel mspire%y the operation of biological neural networks

1P ANN is also a tool for non-linear statistical data
guodaellng and€an be used to model complex relationships
Between inputﬁnd output to discover data patterns [22]. The

:nor%*_tituent laygrs of ANN can be divided into 3, namely:

-‘E -3 Inpu%)Layer: The Input layer is a layer consisting of

Sapit units (neﬂ?_ons) that directly receive input signals from
eSutside antbsend the received input information to each

YBeueron in theSidden layer through weights connecting the

-}'y“npm layer and the hidden layer.

o § Hidden Layer: The Hidden layer is a layer

g_orgisting of hidden units (neurons) located between the

'ffhp'@ layer and the output layer, where its output is not

iregtly observed. The addition of this hidden layer can

“Ent8nce the network's ability in pattern recognition.

E B Output Layer: The Output layer is a layer

cT:'orgisting of output units where the output from the output
?l’ayg is the solution of the ANN for a problem.

RPN
. K-Nearest Neighbor

; g-Nearest Neighbor (KNN) is an algorithm commonly
Tsed for the classification of data. KNN is a stage that
cTa'm@oys a supervised algorithm, where the result of a new
%ugy instance=ts classified based on the majority of existing
“Rateyories. Th&algorithm is used to classify objects based on
%aigjng data fRat is closest in distance to the object. The
pragimity or distance is usually calculated based on the

SEuetidean Disfance [23], as represented in the equation 4.
o 2 d(x,yg= =yt 4)
3 3 e i=1
- M

-é_’%. Evaluation

o After the rgentiment analysis classification process is
~Completed, thg‘next step is to evaluate by measuring the
Tccuracy and guality of the results. The evaluation is done by
Zesting perforfance and accuracy, resulting in values for
@ccuracy, pre€ision, and recall. To calculate the accuracy

Yalue, equatioft (5) can be used, precision with equation (6),
nd recall wittfquation (7) [24].

3]

M

9 TP+TN
S Accuracy = ——————— (®)
e TP+TN+FP+FN
9
= Precision= _" (6)
TP+FP
Recall= " )
TP+FN

"yejesew njens uenelun neje i
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H. Visualization

The final stage in this research is visualization. The
purpose of data visualization is to facilitate analysis and
identify words that frequently appear in each review related
to marketplace delivery services in Indonesia

In the data collection process, the data used is obtained
from web scraping using the Google Play Scrapper tool. The
collected data consists of 1000 reviews of the latest data on
each marketplace related to delivery services on the Google
Play Store. The marketplaces used in this research are the top
5 (Five) marketplace websites in Indonesia in 2023, namely
Shopee, Tokopedia, Lazada, Blibli, and Bukalapak. After
being scraped using the Python programming language, the
text data obtained contains several attributes, but the attribute
used is the content column from the output of the scraping
results.

RESULTS AND DISCUSSION

Once the data is obtained, the next step is preprocessing.
The initial step is to convert the text to lowercase, remove
symbols, links, URLs, and usernames. Then, the filtering
stage removes text unrelated to sentiment analysis. The next
process is tokenizing by cleaning words in a paragraph and
then removing prefixes and suffixes in the stemming process.

The automatically processed data is then labeled by
Indonesian language experts with positive, negative, and
neutral labels. The following is the labeling result by the
expert for the reviews of Indonesian marketplace delivery
services.

TABLE I. DATASET LABELING RESULT
Sentiment
Dataset Positive Negative Neutral
Shopee 300 599 101
Tokopedia 221 623 156
Lazada 285 610 105
Blibli 189 707 102
Bukalapak 267 638 95

Then, the TF-IDF implementation is applied to obtain
scores or weights for specific words. The TF-IDF calculation
is done using Python with the support of the Scikit-Learn
Iibrra]\(r]yi.nThe results of the TF-IDF implementation can be

fou the Table. II.
TABLE I1. TF-IDF IMPLEMENTATION RESULTS
aja aplikasi bagus baik banget
0.000 0.580 0.000 0.000 0.211
0.000 0.466 0.000 0.000 0.000
0.196 0.000 0.189 0.000 0.000
0.000 0.184 0.000 0.236 0.000

Performing sentiment modeling on delivery services in the
Indonesian marketplace using three algorithms, namely PNN,
ANN, and K-NN. In the PNN algorithm, the smoothing
parameter (Spread) is utilized. For the implementation of the
ANN algorithm, the optimizer used is Adam with a Learning
Rate of 0.001. The training process is conducted with 100
epochs. As for the K-NN algorithm, K is set to 25.
Subsequently, validation is carried out by applying the K-Fold
Cross-Validation technique using 10-Fold. The following are
the results of the modeling analysis of sentiment on delivery
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g.& Comparisen of ANN, PNN, and K-NN Accuracy

Bl

c (7))

%he graphabove represents the results of modeling using
e 2NN, ANR and K-NN algorithms, indicating that ANN
utBerforms with a higher accuracy compared to PNN and K-
ING The average accuracy for ANN is 81.54%, for PNN is

82%, and K-NN is 68.4%. Despite its high accuracy,
AN has a slifj_ht drawback in that it requires longer training
dimg- compared to PNN and K-NN in modeling the five

at§ets mentioned.

peled ue

@
= Jhe data visualization stage is conducted to identify the
ot frequently appearing words in user reviews on the
<Hoggle Play Store for the five Indonesian marketplace
p 0cations. Based on the image, it can be seen that the most
dregbently mentioned words by users for Shopee are "Kirim",
ACepat”, "Komplain", "Barang"”, "Ribet", "Kecewa", "Tipu",
susph”, "Bagus". Hence, it can be concluded that there are
afy users who provide both positive and negative comments
Jegarding the delivery services on Indonesian marketplaces.
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g. 3. Thedata ‘o'_‘j_sualization

<
= After obtaiping the visualization of the most frequent

esinuad ‘uesode| ueunsnAuad ‘yeiwi

f:yords on eachMarketplace, several negative words related to
e delivery sefVice were identified. In this research, these

Hegative words-ean be used as a reference for the marketplace
do improve thei?delivery service, so that users' expressions of
ZKecewa", "K@&mplain", "Ribet", “Tipu” and “Susah” can be
‘g'ddressed by @ marketplace.

job]
o IV. CONCLUSION

In this research experiment, a dataset capturing public
entiment towards the delivery services of Indonesian

pens ue

‘yejesew
wr
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marketplaces, namely Shopee, Tokopedia, Lazada, Blibli, and
Bukalapak, was used. The data was split using the 10-fold
Cross Validation technique. The comparison of the best
accuracy among PNN, ANN, and K-NN for the five datasets
yielded results. The ANN algorithm produced the highest
accuracy compared to PNN and K-NN, with ANN's accuracy
at 81.54%, PNN at 69.32%, and K-NN at 68.4%. The obtained
accuracy indicates that the performance of ANN is superior to
PNN and K-NN, although ANN requires a relatively long
training time compared to PNN and KNN. Furthermore, the
frequency of word occurrences in the five datasets is
dominated by words such as "Ongkir", "Susah", "Kecewa",
and "Barang", suggesting that there are still many users
expressing negative opinions about these five marketplaces.
These negative words can be used as a reference for the
marketplaces to improve their delivery services.
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