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Abstract— The Google Play Store is an official application 

owned by Google that provides digital content such as games, 

applications, movies, music, and books with various categories. 

One of the applications available on the Play Store is a buying 

and selling or marketplace service application, namely Shopee, 

Tokopedia, Lazada, Blibli, and Bukalapak. These marketplace 

applications have many reviews or responses from users 

regarding the issues they experience while shopping, such as 

fraud, delayed delivery, mismatched items received, expensive 

shipping costs, damaged items received by customers, or other 

problems. These reviews can be analyzed using text mining 

techniques. In this research, three classification techniques, 

namely Artificial Neural Network (ANN), Probabilistic Neural 

Network (PNN), and K-Nearest Neighbor (KNN). The training 

and test data are divided using the 10-fold Cross Validation 

technique, with 1000 data points used for each marketplace. The 

review classes considered are positive, negative, and neutral. In 

the experiments with the data, the highest accuracy is achieved 

by the ANN algorithm. ANN outperforms PNN and K-NN, with 

an accuracy of 81.54%, while PNN has an accuracy of 69.32%, 

and K-NN has an accuracy of 68.4%. Despite having the highest 

accuracy, ANN requires a relatively long training time 

compared to PNN and K-NN. However, in terms of 

performance, ANN is better than PNN and K-NN in modeling 

the five datasets. 

Keywords— Artificial Neural Network, Google Play Store, K- 

Fold Cross Validation, K-Nearest Neighbor, Marketplace, 

Probabilistic Neural Network 

I. INTRODUCTION 

In the 4.0 era, technological advancements have changed 

the way humans engage in their activities [1]. The abundance 

of available applications today proves that there has been 

rapid development in technology and the internet. Google 

provides a service known as the Play Store. Google Play 

Store is the official application owned by Google for devices 

using the Android operating system, providing digital content 

such as games, applications, movies, music, and books with 

various categories [2]. 

According to data from Statista, the Google Play Store has 

a total of 2,673,292 applications in the year 2023. One of the 

features found on the Play Store is the rating score and 

reviews, where users of the Play Store can provide ratings and 

opinions on the applications they have used [3]. 

The reviews on Google Play Store consist of star ratings 

ranging from one to five, accompanied by text reviews. User 

reviews typically highlight the strengths and weaknesses of 

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
mailto:mustakim@uin-suska.ac.id
http://www.similarweb.com/
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on the implementation of algorithms that provide the best 

results in sentiment analysis. The study compared the Naïve 

Bayes, SVM, KNN, Maximum Entropy, and ANN 

algorithms, indicating that the implementation of the ANN 

algorithm is the best in sentiment analysis [11]. 

The K-NN algorithm is considered one of the simplest 

machine learning algorithms [12]. The K-NN algorithm can 

achieve good accuracy results and is suitable for calculations 

applied in an application [13]. Based on previous research on 

sentiment analysis in the Shopee marketplace using the K- 

NN algorithm, an accuracy result of 90% was obtained [14]. 

Furthermore, research on sentiment analysis comparing 

SVM, K-NN, and NBC algorithms found that the K-NN 

algorithm produced the best results with an accuracy of 

93.4% [15]. 

This research will be conducted by scraping review data 

from the Google Play Store and processing it using the 

Python programming language to obtain text and labels 

automatically through various processes. Subsequently, 

Probabilistic Neural Network, Artificial Neural Network, and 

K-Nearest Neighbor will be modeled to classify the processed 

data. The distinctive aspect of this research compared to 

others is the comparison of three classification algorithms, 

PNN, ANN, and K-NN, resulting in a model capable of 

classifying marketplace sentiments. Additionally, the 

research employs the most recent data to generate more 

relevant sentiment analysis. The aim of this study is to 

understand public opinions and provide information to the 

public in determining the best marketplace delivery service 

by applying the Probabilistic Neural Network (PNN), 

Artificial Neural Network (ANN), and K-Nearest Neighbor 

(KNN) algorithms to achieve the highest accuracy from all 

three algorithms. 

II. RESEARCH METHODOLOGY 

In this research, the process will be explained through a 
flowchart, starting from data collection to the prediction stage. 
The aim is to provide a clear structure and guidance for the 
study to align with the intended objectives. The stages in this 
research can be seen in Fig. 1. 

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. 

𝑊𝑖,𝐽 (𝑥) =  
1 

2𝜋𝑑/2 𝜎𝑑 exp[−||𝑥 − 
𝑥𝑖𝑗 

||2 /(2𝜎2 )] (1) 

 
 

 
Fig. 1. Research Methodology 

 

A. Data Collection 

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 Equation 2. 
Data collection can be conducted by implementing 𝑔 (𝑥) = 

1 1 
∑ 𝑁 exp[−||𝑥 − 𝑤 ||2 /(2𝜎2 )] (2) 

scraping techniques on the Google Play Store. The plugin used 
for data scraping is the google-play-scraper. Review data is 

𝑖 2𝜋𝑑/2𝜋𝑑 𝑁𝑖
 𝑗=1  𝑖 𝑖 𝑘 
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4) Output layer: In the final layer, the values 

coresponding to the outcomes of the two classes are 

compared. The class with the highest probability value is 

assigned to that specific class. The process in this layer is 

carried out using the following Equation 3. 

𝐺𝑖(𝑥) = 𝑎𝑟𝑔𝑚𝑎𝑥{𝑔𝑖(𝑥)}, 𝑖 = 1,2, … , 𝑚 (3) 

E. Artificial Neural Network 

Artificial Neural Network (ANN) is a biologically 

inspired computational system where the connection system 

is formed based on the human neural network. A neuron 

consists of a summation function, an activation function, and 

an output [20]. ANN is a mathematical or computational 

model inspired by the operation of biological neural networks 

[21]. ANN is also a tool for non-linear statistical data 

modeling and can be used to model complex relationships 

between input and output to discover data patterns [22]. The 

constituent layers of ANN can be divided into 3, namely: 

1) Input Layer: The Input layer is a layer consisting of 

input units (neurons) that directly receive input signals from 

the outside and send the received input information to each 

neuron in the hidden layer through weights connecting the 

input layer and the hidden layer. 

2) Hidden Layer: The Hidden layer is a layer 

consisting of hidden units (neurons) located between the 

input layer and the output layer, where its output is not 

directly observed. The addition of this hidden layer can 

enhance the network's ability in pattern recognition. 

3) Output Layer: The Output layer is a layer 

consisting of output units where the output from the output 

layer is the solution of the ANN for a problem. 

F. K-Nearest Neighbor 

K-Nearest Neighbor (KNN) is an algorithm commonly 

used for the classification of data. KNN is a stage that 

employs a supervised algorithm, where the result of a new 

query instance is classified based on the majority of existing 

categories. This algorithm is used to classify objects based on 

training data that is closest in distance to the object. The 

proximity or distance is usually calculated based on the 

Euclidean Distance [23], as represented in the equation 4. 
 

 

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 

III. RESULTS AND DISCUSSION 

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. 

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 
 

Dataset 
Sentiment 

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 
library. The results of the TF-IDF implementation can be 

𝑑(𝑥, 𝑦) = √∑𝑛 (𝑥𝑖 − 𝑦𝑖)2 (4) found in the Table. II. 
 

G. Evaluation 

𝑖=1 

 
TABLE II. TF-IDF IMPLEMENTATION RESULTS 

After the sentiment analysis classification process is 

completed, the next step is to evaluate by measuring the 

accuracy and quality of the results. The evaluation is done by 

testing performance and accuracy, resulting in values for 

accuracy, precision, and recall. To calculate the accuracy 

value, equation (5) can be used, precision with equation (6), 

and recall with equation (7) [24]. 

𝑇𝑃+𝑇𝑁 

 

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, 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 = (5) 
𝑇𝑃+𝑇𝑁+𝐹𝑃+𝐹𝑁 ANN, and K-NN. In the PNN algorithm, the smoothing 

parameter (Spread) is utilized. For the implementation of the 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 = 
𝑇𝑃

 
𝑇𝑃+𝐹𝑃 

 

𝑅𝑒𝑐𝑎𝑙𝑙 = 
𝑇𝑃

 
𝑇𝑃+𝐹𝑁 

(6) 

 

(7) 

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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services in the Indonesian marketplace based on the average 
accuracy for each marketplace. 

 

Fig. 2. Comparison of ANN, PNN, and K-NN Accuracy 

 

The graph above represents the results of modeling using 
the PNN, ANN, and K-NN algorithms, indicating that ANN 
outperforms with a higher accuracy compared to PNN and K- 
NN. The average accuracy for ANN is 81.54%, for PNN is 
69.32%, and for K-NN is 68.4%. Despite its high accuracy, 
ANN has a slight drawback in that it requires longer training 
time compared to PNN and K-NN in modeling the five 
datasets mentioned. 

The data visualization stage is conducted to identify the 
most frequently appearing words in user reviews on the 
Google Play Store for the five Indonesian marketplace 
applications. Based on the image, it can be seen that the most 
frequently mentioned words by users for Shopee are "Kirim", 
"Cepat", "Komplain", "Barang", "Ribet", "Kecewa", "Tipu", 
“susah”, "Bagus". Hence, it can be concluded that there are 
many users who provide both positive and negative comments 
regarding the delivery services on Indonesian marketplaces. 

 

Fig. 3. The data Visualization 

 

After obtaining the visualization of the most frequent 

words on each marketplace, several negative words related to 

the delivery service were identified. In this research, these 

negative words can be used as a reference for the marketplace 

to improve their delivery service, so that users' expressions of 

"Kecewa", "Komplain", "Ribet", “Tipu” and “Susah” can be 

addressed by the marketplace. 

IV. CONCLUSION 

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

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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