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 Genshin Impact was a successful and quite popular game during the 4 
years of its release, but behind this there are several positive or 
negative opinions about this game, both internal and external. 
Sentiment Analysis is a technique that can identify an opinion in a text 
that is managed, be it a comment or review. The aim of the research is 
to compare two algorithms, namely Support Vector Machine and Naïve 
Bayes, in classifying Genshin Impact game reviews on Google 
Playstore. This method has several stages, namely crawling data, text 
preprocessing, using a confusion matrix and k-fold cross validation, all 
of these stages are carried out using libraries in Python with 1198 
review data divided between test data and training data by 90:10 
which produces a support vector machine of 73% accuracy, 75% 
precision, 64% recall and f1-score of 64% while naïve bayes is 72% 
accuracy, 68% precision, 68% recall and f1-score of 68%. With this 
comparison it is concluded that support vector machine has a higher 
evaluation value than naïve bayes, while it is known that the majority 
of review data has a negative value regarding Genshin Impact game 
reviews. 
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1. INTRODUCTION  
The rapid development of information technology in the digital era has resulted in many new things 
in aspects of daily life, one of which is online games which have become a favorite in the post-
Covid-19 era due to disruptions in normal activities, forcing many people into Stay-at Home and 
quarantine policies. making many people shift their activities to consuming digital media 
entertainment, even though now in the post-Covid-19 era this habit has become a new daily habit 
for many people. “Games are a popular form of digital media entertainment today, people usually 
check game reviews and ratings before playing on their devices.” (King et al., 2020) "Genshin 
Impact is one of the current popular games which was released in 2020, but its popularity with 
some people liking this game means that others are dissatisfied with the game." (Primandani Arsi, 
Pungkas Subarkah, & Bagus Adhi Kusuma, 2023) In this case, this research addresses whether 
the Genshin Impact game has a negative or positive view from a consumer perspective based on 
evaluations of Genshin Impact which has a bad image on social media using sentiment analysis 
with two algorithm methods namely Naïve Bayes and Support Vector Machine (SVM). 

"Sentiment analysis is the process of identifying and grouping text reviews into sentiments 
which can be positive, neutral or negative." (Kusnadi et al., 2021) By comparing two algorithm 
methods, namely Naïve Bayes and Support Vector Machine (SVM), it is hoped that we can find out 
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how these two methods can be implemented in knowing the current state of the game based on 
existing reviews by comparing the accuracy of ratings and reviews. Therefore, this research can be 
a key point for researchers and technicians in the area of IT, mainly in the development of 
analytical models that are intended for sentiment analysis that can be used in many fields like 
online marketing, customer care, and social media analysis. The main contributions of this 
research to the field of science are: a) Achieving a major breakthrough in the comparison between 
the two main approaches within the sentiment analysis, the Neνer Βee and the Support Vector 
Machine (SVM) and thus making it possible to carry out the research in the area of Artificial 
Intelligence and Machine learning alike. b) Givіng a basic lesson on data crawling and text pre-
processing from game reviews and providing a solution to manage a huge number of user reviews. 
c) Addressing the issue of mobile app developers, technology companies as well as spreading the 
knowledge among technology students and by establishing a quality besides swiftness in sentiment 
analysis not only through other domains of e-commerce, digital entertainment and online service 
review but also in the rest of the areas of them. 

2. RESEARCH METHOD  
Metode penelitian yang digunakan dalam penelitian ini adalah metode penelitian kuantitatif yang 
menggunakan data primer yang berasal dari ulasan dan rating pengguna, karena banyaknya data 
hasil ulasan pada playstore pada dengan menggunakan data hasil crawling data. Menurut Emzir 
mendefinisikan pendekatan kuantitatif adalah satu pendekatan yang secara primer menggunakan 
paradigma postpositivist dalam mengembangkan ilmu pengetahuan (seperti pemikiran tentang 
sebab akibat, reduksi kepada variabel, hipotesis dan pertanyaan spesifik menggunakan 
pengukuran dan observasi serta pengujian teori), menggunakan strategi penelitian seperti 
eksperimen dan survei yang memerlukan data statistik. Sehingga dalam penelitian kuantitatif, 
sesuai dengan namanya banyak dituntut menggunakan angka, mulai dari pengumpulan data, 
penafsiran terhadap data tersebut, serta penampilan dari hasilnya. (Ph.D. Ummul Aiman et al., 
2022). 

3. RESULTS AND DISCUSSIONS  
This chapter will explain the process and results of sentiment analysis taken from user reviews of 
the Genshin Impact game from the Google Playstore application as many as 1,198 data. The data 
is processed into training data as many as 1,078 training data and test data as many as 120 data. 
The algorithms that will be used in sentiment analysis are Support Vector Machine and Naïve 
Bayes. 

 

 
Figure 1. Distribution of Training 

 
In this discussion, we will explain in detail the data collection process, data processing, 

algorithm methods used in conducting the analysis and the results of sentiment analysis as follows: 
 

1) Sample 
In this stage, to obtain samples, namely data sources in this study originating from the 

Google Play Store, data crawling is carried out using a library found in Python, namely the Google 
Play Scraper, which can access the Google Play Store API. The following are the steps in 
conducting data crawling: 
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• Do the coding by importing several libraries to help in crawling data as below. 

 

 
Figure 2. Processing API 

 
• Then enter the coding to save all the crawled data into Google Drive. 
• Now determine the application that we will take the review on the Playstore where this 

research will focus on the Genshin Impact application where we will set several parameters 
such as only taking reviews from Indonesia in Indonesian, which are arranged based on the 
most relevant or latest reviews where we will take data as much as 1198 review data. 

 
Figure 3. Review Playstore 

 
• To check the data obtained, you can use the code as shown in the image below. 

 

 

 
Figure 4. Dataframe 
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• From the image above, it is known that the reviews obtained have met the needs to be used 
as a data source in this study, after which a check was carried out on how much data was 
obtained as shown in the image below. 
 

 
Figure 5. Dataframe len 

 
• With the picture above, it is known that the data that has been taken is 1198 reviews, 

followed by taking the required column categories where we will focus on the content and 
score of the column and here we will label positive and negative reviews based on the value 
of the score where the score is below 4, namely 1, 2 and 3 will be labeled as negative and 
positive will be given to values 4 and 5 as shown below. 
 

 
Figure 6. Data Label 

 

• Once completed, it will produce some data that you can see as shown in the image below. 
 

 
Figure 7. Data Preview 

 
• The final step is to save the data so that it can be used in the next stage. 

 

 
Figure 8. Data preview 

 
2) Explore 
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The results of crawling data obtained csv data, namely data containing all parameters 
obtained in crawling data containing columns reviewId, userName, userImage, content, score, 
thumbsUpCount, reviewCreateVersion, at, replyContent, replyAt, appVersion, sortOrder and appId 
as shown in the image below. 

 

 
Figure 9. Riview Data For Years 

 

With the existing reviews, it can be seen that the data is sorted based on the date the review 
was made in the column at which a graph has been created as shown in the image below: 
 

 
Figure 10. Data Composition 

 
Based on the graph above, it is known that the majority of reviews come from 2024, where 

the description is that out of 1198 reviews, there are 1072 reviews from 2024, followed by 73 
reviews in 2023, 12 in 2022, 20 in 2021 and 21 in 2020. In the data, it is found that reviews of the 
Genshin Impact game remain active during the 4 years the game has been running. 
 
3) Modify 

The modifying stage is carried out by modifying the text preprocessing on the review data 
set. This aims to make the data set more structured and easy for the computer to recognize its 
form in further processing. This stage consists of several process stages, namely cleaning, case 
folding, tokenizing, stopword removal and stemming using the Python programming language. 
 
4) Cleaning 

In the cleansing stage, cleaning is carried out from empty, duplicate data, and has 
components that have no meaning such as emoticons, urls, and ascii. The image below is a form 
of code in the data cleaning process. 

 

 
Figure 11. Cleansing process 
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The following table is an example of the results of cleaning review data. 
Post Cleaning 

 
Table 1. Comparison 

Original Review Cleaning Reviews 

The most exciting game I've ever played, hopefully the 
developer will increase the social assistance because 
there is a shortage of Primo for the Arlecchino gacha 
later (pls developer be kind to usðŸ™ðŸ™) 

The most exciting game I've ever played. I hope the 
developer will increase the social assistance because 
there is a shortage of Primo for gacha arlecchino later. 
Pls, developers, be kind to us. 

 

5) Case Folding 
Folding caseis a process that will change all capital letters in the review data to lower case 

using a code like the image below. 
 

 

 
Figure 12. Case Folding 

 
In this case, data that has been cleaned will be changed from uppercase to lowercase to 

minimize system reading errors due to letter size sensitivity, an example of this case is as in the 
table below. 
 
Post Case Folding 

 
Table 2. Post Case Folding 

Cleaning Reviews Folding Case Review 

The most exciting game I've ever played. I hope the 
developer will increase the social assistance because 
there is a shortage of Primo for gacha arlecchino later. 
Pls, developers, be kind to us. 

The most exciting game I've ever played. Hopefully the 
developer will increase the social assistance because 
there is a shortage of primo for gacha arlecchino later. 
Pls developers be kind to us. 

 
6) Stopword Removal 

The next stage aims to remove common words that often appear in review data but do not 
influence sentiment in a sentence, using one of the libraries in Python, namely the NLTK Corpus 
stopword Indonesian language as in the code below. 

 

 

 
Figure 13. Stopword Removal 
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Post Stopword Removal 
 

Table 3. Post stopword Removal 

Folding Case Review Stopword Removal Review 

The most exciting game I've ever played. I hope the 
developer will increase the social assistance because 
there is a shortage of Primo for gacha arlecchino later. 
Pls, developers, be kind to us. 

fun game that I play, hopefully the developer will 
increase social assistance because there will be a 
shortage of primo gacha arlecchino later, please 
developers be kind 

 

7) Tokenize 
This stage will make the review data of the previous case folding results broken down into 

pieces of words or often called tokens, below is the code for tokenizing and the results are tables 
that are examples of changes when tokenizing. 

 

 

 
Figure 14. Tokenize 

 
Post Tokenizing 
 

Table 4. Post Tokenizing 

Stopword Removal Review Tokenize Review 

fun game that I play, hopefully the developer will 
increase social assistance because there will be a 
shortage of primo gacha arlecchino later, please 
developers be kind 

['game', 'fun', 'yg', 'gw', 'play', 'hopefully', 'just', 
'increase', 'social assistance', 'developer', 'nya', 
'because', 'lack', 'primo', 'gacha', 'arlecchino', 'later', 
'pls', 'developer', 'be kind', 'be careful'] 

 
8) Stemming 

Stemmingis the final process in text preprocessing which simplifies existing words into basic 
words of the word by removing the affixes in the word, the reason for this process is to standardize 
the words so that the vocabulary can be read in the same form. 

This stemming process uses the Sastrawi library in Python programming which helps in the 
process using the code in the image below and the table as an example of stemming results. 

 

 
Figure 15. Stemming 
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Figure 16. Stemming 

 
Post Stemming 
 

Table 5. Post Stemming 

Tokenizing Review Stemming Review 

['game', 'fun', 'yg', 'gw', 'play', 'hopefully', 'just', 
'increase', 'social assistance', 'developer', 'nya', 
'because', 'lack', 'primo', 'gacha', 'arlecchino', 'later', 
'pls', 'developer', 'be kind', 'be careful'] 

fun game that I play, hopefully the developer will get a 
lot of social assistance because it's not primo gacha 
arlecchino later, please developers be kind 
 

 
1) Model 

The modeling stage in this study uses several methods before continuing, namely word 
weighting using tf-idf, then continuing with the methods that will be used, namely naïve bayes and 
support vector machine (SVM): 
 
2) Data Breach 

Word weighting in this study uses tf-idf with the tfidf_vectorizer parameter which is in 
accordance with the library standard with the code below. 

 

 
Figure 17. Data Breach 

 
With some of the most frequently appearing words in existing reviews, such as the image 

below, using the wordcloud library. 
 

 
Figure 18. Wordcloud 

 
Naïve Bayes Method 

This is the stage where the review data will be divided into two parts, namely training data 
and test data with a ratio between training and testing of 90% and 10% with K-Fold Cross 
Validation 10 times, based on research. (Jimmy Alga, Cindi Wulandari, 2024). 
3) Support Vector Machine (SVM) Method 

This stage has similarities with the naïve Bayes method, where the review data will be 
divided into two parts, namely training data and test data consisting of 90% training and 10% 
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testing using the K-Fold Cross Validation method 10 times, based on research. (Jimmy Alga, Cindi 
Wulandari, 2024). 
 
4) Assess 

Assess is a stage that provides evaluation results from the research model that is currently 
being studied using the naïve Bayes method or support vector machine, then the evaluation results 
use a confusion matrix with accuracy, precision, recall and f-1 score values from the review data, in 
maximizing its value, k-folds cross validation is used with a value of k = 10. 
 
5) Naïve Bayes Method 

In the Naïve Bayes method, a data division scenario of 90%: 10% is used between training 
data and test data, which is carried out 10 times with the k-folds cross validation method to obtain 
the highest results in data testing. The following data is the result of k-folds cross validation using 
naïve bayes in the form of images of accuracy, precision, recall and f1-score. 

 

 
Figure 19. Naïve bayes method 

 
6) Support Vector Machine (SVM) Method 

Then, with the Support Vector Machine (SVM) method which uses the same scenario, 
namely 90%: 10% between training data and test data, then carried out 10 times with the k-folds 
validation method, the following data results using SVM are in the form of images of accuracy, 
precision, recall, and f1-score. 

 

 
Figure 20. SVM method 
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7) Naïve Bayes Method 
With the results of using the confusion matrix with the naïve Bayes method at a ratio of 90%: 

10% with the test data results obtained 72 negative test data and 19 positive values from 120 test 
data with the following calculations: 

 

 
Figure 21. Confussion matrix SVM 

 
The precision calculation for positive and negative classes is as per the calculation below: 

Then there is a recall consisting of positive and negative class recall with the calculation below: 
 
The last one is the f1-score calculation as follows: 

And the results of accuracy, precision, recall and f1-score are in accordance with Figure 
IV.24. The results of these values after the calculation obtained the highest data from k-fold cross 
validation are in row 10 with 77% accuracy, 73% precision, 70% recall and f1-score 71% as in the 
table below: 

 
Table 6. Naïve Bayes K-Fold Cross Validation Results 

No Accuracy Precision Recall F1-Score 

1 71% 73% 68% 68% 
2 76% 70% 72% 71% 
3 75% 72% 70% 71% 
4 73% 72% 72% 72% 
5 71% 67% 68% 67% 
6 71% 64% 64% 64% 
7 75% 72% 73% 72% 
8 65% 63% 63% 63% 
9 67% 62% 60% 61% 
10 77% 73% 70% 71% 

• Support Vector Machine Method 
Now by using the support vector machine method with a ratio of 90%: 10% with the test data 

results obtained 75 test data with negative values and 12 positive values from 120 test data with 
the following calculations: 

 

 
Figure 22. Confussion matrix SVM 

 
The precision calculation for positive and negative classes is as per the calculation below: 
Then there is a recall consisting of positive and negative class recall with the calculation below: 
The last one is the f1-score calculation as follows: 

And the results of accuracy, precision, recall and f1-score are in accordance with Figure 
IV.25. The results of these values after the calculation obtained the highest data from k-fold cross 
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validation are in row 2 with 80% accuracy, 79% precision, 67% recall and f1-score 69% as in the 
table below: 

 
Table 7. K-Fold Cross Validation Support Vector Machine Results 

No Accuracy Precision Recall F1-Score 

1 62% 71% 58% 53% 
2 80% 79% 67% 69% 
3 75% 75% 62% 63% 
4 77% 81% 73% 74% 
5 76% 83% 64% 64% 
6 80% 78% 69% 71% 
7 78% 80% 69% 71% 
8 61% 53% 52% 50% 
9 71% 71% 62% 62% 

10 79% 82% 67% 69% 

8) Comparison 
In the results of the two methods in this study, namely Naïve Bayes and Support Vector 

Machine, a performance comparison will be carried out on aspects of accuracy, precision, recall 
and F1-score after finding the average results in k-fold cross validation as in the following table: 

 
Table 8. Support Vector Machine & Naïve Bayes Average Value Results 

Naive Bayes Support Vector Machine 

Accuracy Precision Recall F1-score Accuracy Precision Recall F1-score 
72% 68% 68% 68% 73% 75% 64% 64% 

 
With the data above, it can be seen that the accuracy and precision of SVM is superior 

between one and seven percent to naïve Bayes, while in terms of recall and f1-score, naïve Bayes 
is superior to Support Vector Machine (SVM) by four percent. In comparison, it was found that the 
majority of data in the Genshin Impact game review tended to be negative, as in the chart below: 
 

 
Figure 23. SVM Graphic 

4. CONCLUSION  
This research shows that the biggest share of Genshin Impact user reviews is negative, while the 
SVM algorithm (Support Vector Machine) is more effective than Naïve Bayes algorithm in 
sentiment classification, having a higher accuracy (73%) and precision (75%). However, the 
inaccuracies of the study, including a small dataset, language bias (Indonesian), and the use of 
only two algorithms (Naïve Bayes and SVM) without more advanced models like Random Forest or 
BERT, should be noted. Further research has to deal with additional platforms, languages, and 
types of sentiment beyond positive and negative. The work has direct relevance to the 
development of the sectors using sentiment analysis, for example gaming, e-commerce, and social 
media, which highpoints the productivity of SVM in data processing and its impact on user 
experience. 
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