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ABSTRAK

Nama : Muhammad Faldian Akbar

NIM . 41521010132

Program Studi . Teknik Informatika

Judul Laporan Skripsi . Analisis Sentimen Pengguna terhadap Aplikasi Al

di Google Playstore Menggunakan Algoritma
Support Vector Machine dan Naive Bayes (Studi
Kasus: ChatGPT, Google Gemini, dan Microsoft
Copilot)

Dosen Pembimbing : Eliyani, Dr. Ir.

Perkembangan aplikasi berbasis Artificial Intelligence (Al) seperti ChatGPT,
Google Gemini, dan Microsoft Copilot telah menarik perhatian masyarakat,
khususnya di Indonesia. Ulasan pengguna di Google Play Store menjadi sumber
data penting untuk memahami persepsi masyarakat terhadap aplikasi-aplikasi
tersebut. Penelitian ini bertujuan untuk melakukan analisis sentimen terhadap
ulasan pengguna aplikasi Al di Google Play Store menggunakan dua algoritma
klasifikasi, yaitu Support Vector Machine (SVM) dan Naive Bayes, serta
membandingkan performa kedua algoritma tersebut. Proses penelitian dimulai
dengan pengumpulan data ulasan melalui teknik web scraping sebanyak 6.000 data
untuk masing-masing aplikasi, kemudian dilakukan pelabelan data secara manual
ke dalam dua kategori sentimen, yaitu positif dan negatif. Selanjutnya, data diolah
melalui tahapan pra-pemrosesan yang meliputi cleaning text, case folding,
tokenizing, stopword removal, dan filtering non-alphabet. Setelah itu, dilakukan
pembobotan  fitur menggunakan metode TF-IDF. Untuk mengatasi
ketidakseimbangan data (class imbalance), diterapkan teknik SMOTE dan Random
Oversampling sebelum membangun model klasifikasi dengan algoritma SVM dan
Naive Bayes. Hasil evaluasi menunjukkan bahwa algoritma SVM secara konsisten
menghasilkan performa yang lebih baik dibandingkan Naive Bayes, dengan hasil
terbaik diperoleh pada kombinasi SVM dan Random Oversampling di dataset
aplikasi Microsoft Copilot. Selain itu, dari hasil analisis distribusi sentimen,
ditemukan bahwa ulasan dengan sentimen positif secara umum lebih dominan
dibandingkan dengan sentimen negatif pada ketiga aplikasi yang diteliti. Hal ini
menunjukkan bahwa mayoritas pengguna memberikan tanggapan positif terhadap
aplikasi-aplikasi Al tersebut. Penelitian ini diharapkan dapat memberikan
kontribusi dalam pengembangan analisis sentimen pada aplikasi berbasis Al serta
menjadi referensi bagi pengembang dalam meningkatkan kualitas dan pelayanan
produk mereka.

Kata kunci: Analisis Sentimen, Artificial Intelligence, Support Vector Machine,
Naive Bayes, SMOTE, Random Oversampling, Google Play Store.
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ABSTRACT

Nama : Muhammad Faldian Akbar

NIM : 41521010132

Program Studi . Teknik Informatika

Judul Laporan Skripsi . Analisis Sentimen Pengguna terhadap Aplikasi Al

di Google Playstore Menggunakan Algoritma
Support Vector Machine dan Naive Bayes (Studi
Kasus: ChatGPT, Google Gemini, dan Microsoft
Copilot)

Dosen Pembimbing : Eliyani, Dr. Ir.

The development of Artificial Intelligence (Al)-based applications such as
ChatGPT, Google Gemini, and Microsoft Copilot has gained significant public
attention, particularly in Indonesia. User reviews on the Google Play Store serve
as an important data source to understand public perception of these applications.
This study aims to perform sentiment analysis on user reviews of Al applications
from the Google Play Store using two classification algorithms: Support Vector
Machine (SVM) and Naive Bayes, as well as to compare the performance of both
algorithms. The research process begins with data collection through web
scraping, gathering 6,000 reviews for each application, followed by manual data
labeling into two sentiment categories: positive and negative. The data is then
processed through several pre-processing stages, including cleaning text, case
folding, tokenizing, stopword removal, and filtering non-alphabet characters.
Feature weighting is carried out using the TF-IDF method. To address data
imbalance issues, SMOTE (Synthetic Minority Over-sampling Technique) and
Random Oversampling techniques are applied before building sentiment
classification models using SVM and Naive Bayes algorithms. The evaluation
results show that the SVM algorithm consistently delivers better performance
compared to Naive Bayes, with the best results obtained from the combination of
SVM and Random Oversampling on the Microsoft Copilot dataset. Furthermore,
the sentiment distribution analysis reveals that positive sentiment reviews generally
dominate negative sentiment reviews across all three applications. This indicates
that most users provide positive feedback regarding the performance and features
offered by these Al-based applications. This research is expected to contribute to
the development of sentiment analysis related to Al applications and serve as a
reference for developers in improving the quality and services of their products.

Kata kunci: Sentiment Analysis, Artificial Intelligence, Support Vector Machine,
Naive Bayes, SMOTE, Random Oversampling, Google Play Store.

vii

https://lib.mercubuana.ac.id



DAFTAR ISI

HALAMAN JUDUL ..ottt sttt i
HALAMAN PERNYATAAN KARYA SENDIRI .....ccccoviiviiiiieiee e ii
HALAMAN PENGESAHAN........ccoiiiees e i
KATA PENGANTAR . ..ottt bbbt iv
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR
UNTUK KEPENTINGAN AKADEMIS ..o %
ABSTRAK L.ttt bbbt e s vi
ABSTRACT .o bbbttt bbb anes vii
DAFTAR ISL ettt viii
DAFTAR TABEL ...ttt Xi
DAFTAR GAMBAR ...ttt sttt Xii
DAFTAR LAMPIRAN ... .ottt Xiv
BAB | PENDAHULUAN ...ttt 1
1.1 Latar BelaKang ........cccveieiiiiiiieseseseee e 1
1.2 Perumusan MasSalah ..........ccooiiieiiee e 3
1.3 TUjuan Penelitian ........ccvooeiiiiiiieeee e 3
1.4 Manfaat PENEITIAN ......ccvovveiiiiieieceeee e 3
1.5 Batasan Masalah ... 3
BAB Il TINJAUAN PUSTAKA ..ot 5
2.1 Penelitian TerdahUIU ..........cccooeiiiiiiiiiieice e 5
2.2 TeOr  PendUKUNG ......ccoiiiiiieie i 14
2.2.1 Sentimen ANANISIS .......ccuviieiiee e s 14
2.2.2 Support Vector Maching (SVM).......ccooviiiiiiiieee s 14
2.2.3 NAIVE BAYES ... 15
2.2.4 Artificial INtelligencCe .........ccve e 16
2.2.5 ChatGPT .o 17
2.2.6 G0OQIE GEMINI....cciiiiiiiiie et 18
2.2.7 MICrosoft COPIOL..........coviiie e 19
2.2.8 TEXEIMINING .ot 20
2.2.9 Pre-Processing Data..........cceiueierieniiiinieiisesieeee e 20
2.2.10 GOOGIE PIay SEOTE ....ccueiiiiiiiieieeese s 21
A T I 1 | PSSR S 22
viii

https://lib.mercubuana.ac.id



2.2.12 MaALriKS CONTUSION ...eeeeeee oot eee e 22

BAB 111 METODE PENELITIAN ..c.ooiii et 23
3.1 JNIS PENEITIAN. .....eiviiiieiieiee e bbb 23
3.1.1 Pendekatan Penelitian ...........ccooeiieiieiiiieniee e 23
3.1.2 Desain Penelitian ..........ccooieieiieiieiieie e 23
3.1.3 SUBJEk PeNelitian .........ccooveiiiiiiiescieseee s 24
3.2 Tahapan Penelitian..........coooiiiiiiiiiee e 24
3.2.1 Mengidentifikasi Masalah..............cccccocevieiiiiii i 26
3.2.2 SCraping Data..........c.ccveieiieiieie e 26
3.2.3 Pelabelan Data .........cccoiiiiiiieieiese s 26
3.2.4 PreprocCessing Data ..........ccccveiveiieieeie e 27
3.2.5 Pembobotan TF-IDF.........cooiiiiiieceee e 28
326 SMOTE ...t 28
3.2.7 Random OVErsampling ........ccceoerererininisesieeee e 29
3.2.8 SPHIEING DALA ......eeviveiiieiieieiee s 29
3.2.9 Pemodelan dengan Algoritma Support Vector Machine ....................... 30
3.2.10 Pemodelan dengan Algoritma Naive Bayes ..........cccccccevvveveiicieennenne. 30
3.2.11 Evaluasi MOGE ........ccuoiiiiieieieic st 30
3.2.12 VISUAHISASI ...ttt bbb 31
BAB IV PEMBAHASAN ..ot 32
4.1 1dentifikasi Masalah.............coooiioiiiiene e 32
4.2 SCraping Data........cccevveriiriiiiiiieieee e 32
4.3 Pelabelan Data ........c.ooveiiieieiieieese et 34
4.4 PreproCessing Data.........cccccueiieiiiiiiic e 37
4.4.1 Cleaning TeXL.....cooiieie ettt 37
4.4.2 Case FOIAING ..c.oooveiieiece et 38
4.4.3 TOKENIZING ...vvevieieciece ettt re e 39
4.4.4 StOPpWOrd REMOVAL ........ccviiiiiiiiiiie e 40
4.4.5 Filtering Non-Alphabet..........coooiiiie, 40
4.5 Pembobotan TF-IDF ... 45
I 1YL I USSR 48
4.7 Random OVErsamMpPIINg ......cccooeiiiiiiiiee e 50
4.8 SPHLLING DALA ....c.veiiiiieiiece et 52
4.9 Pemodelan dengan Algoritma Support Vector Machine ............cccccceevveiinenee. 54
4.10 Pemodelan Algoritma dengan Naive Bayes..........ccccovvevveiiieeiieiie e 56
4.11 EValuasi MOGEN ..o 58
4,12 VISUBIISAST ..ottt sreenaesnaenneas 63
4.12.1 CONFUSION IMALIIX .. eeveeiieiiieciceie e 64
4.12.2 Bar Chart......coo ottt 75
4.12.3WOId ClOUd........ooiieieeieiie e 80
IX

https://lib.mercubuana.ac.id



BAB V KESIMPULAN DAN SARAN ..o 84

5.1 KESIMPUIAN ...t reenre e 84

D2 SAFAN ..t 85

DAFTAR PUSTAKA ..ottt 87

LAMPIRAN . ... oottt bbbttt bbbt 89
X

https://lib.mercubuana.ac.id



DAFTAR TABEL

Tabel 2. 1 Penelitian Terkait........coovvieiieieiie e 5
Tabel 4. 1 Tabel Cleaning TeXt........c.cceiveiiiiieiiese e 37
Tabel 4. 2 Tabel Case FOIAING .......cccuoiiiiieiee e 38
Tabel 4. 3 Tabel TOKENIZING ...cvoiveieeieceece e 39
Tabel 4. 4 Tabel Stopword REMOVAL .........c.cceiiiiiiiiiiieee s 40
Tabel 4. 5 Tabel Filtering Non-Alphabet.............cccooviieiieiii i, 40
Tabel 4. 6 Hasil Akurasi dengan Teknik SMOTE ........c.cccocoviii i 58
Tabel 4. 7 Hasil Precision dengan Teknik SMOTE...........cccovveviviveiieiecce e, 59
Tabel 4. 8 Hasil Recall dengan Teknik SMOTE .........ccooviiinvenie e 59
Tabel 4. 9 Hasil F-1 Score dengan Teknik SMOTE ..........ccccovveviviiciiccece e, 60
Tabel 4. 10 Hasil Akurasi dengan Teknik Random Oversampling ............c........ 61
Tabel 4. 11 Hasil Precision dengan Teknik Random Oversampling ................... 61
Tabel 4. 12 Hasil Recall dengan Teknik Random Oversampling............c.ccoceeee. 62
Tabel 4. 13 Hasil F1-Score dengan Teknik Random Oversampling ................... 62
Xi

https://lib.mercubuana.ac.id



DAFTAR GAMBAR

Gambar 2. 1 Logo Aplikasi ChatGPT ..........cooiiiiiiiiiereseseeieee e 17
Gambar 2. 2 Logo aplikasi Google GeMINi.........ccccevveiviieiicie e 18
Gambar 2. 3 Logo Aplikasi Microsoft Copilot...........covviiiiiinicieneic e 19
Gambar 2. 4 Logo Aplikasi Google Play StOre ...........cccocveveieeieiiie i cie e 21
Gambar 3. 1 Tahapan Penelitian ............ccooviiiiiiiiincieeeeee e 25
Gambar 4. 1 Kode Scraping Data ...........ccccceevvennenn Error! Bookmark not defined.
Gambar 4. 2 Kode SCraping Data ...........cccoeveiiieiiieieneneseseeee e 33
Gambar 4. 3 Dataset ChatGPT ........ccooviiiiiiniiieese e 33
Gambar 4. 4 Dataset G00gle GEMINI........ccccueiiiiiiieiere e 34
Gambar 4. 5 Dataset Microsoft Copilot...........cccviviiiiiiiiicsecre e 34
Gambar 4. 6 Pelabelan Dataset ChatGPT .........cccooeiiiiiiiiiicceee e 35
Gambar 4. 7 Pelabelan Dataset Google GEMINI ..........cccovvieieeieiiie e 36
Gambar 4. 8 Pelabelan Dataset Microsoft Copilot ..........c.coovviiiineiciiiiice 36
Gambar 4. 9 Preprocessing Data...........cccovveiieiieiiiii i 37
Gambar 4. 10 Hasil Preprocessing Data untuk Aplikasi ChatGPT ..........c...ccc..... 41
Gambar 4. 11 Hasil Preprocessing Data untuk Aplikasi Google Gemini............. 42
Gambar 4. 12 Hasil Preprocessing Data untuk Aplikasi Microsoft Copilot......... 43
Gambar 4. 13 Bar Chart ChatGPT .........ccooiiiiiiiieie e 43
Gambar 4. 14 Bar Chart Google Gemini .........cccovereiiniiinesieeese e 44
Gambar 4. 15 Bar Chart Microsoft Copilot ............cccovvveviiiiiicicc e 45
Gambar 4. 16. Kode Pembobotan TF-IDF...........cccoiiiiiiiiinicccse s 45
Gambar 4. 17 Pembobotan TF-IDF Chatgpt bagian 1..........ccccceevvvvevveveiiciienn, 46
Gambar 4. 18 Pembobotan TF-IDF Chatgpt bagian 2.........cccccooiviiiiiiiiinns 46
Gambar 4. 19 Pembobotan TD-IDF Google Gemini bagian 1..........c.ccccovevveennne 46
Gambar 4. 20 Pembobotan TD-IDF Google Gemini bagian 2 .............cccccocevenen. 47
Gambar 4. 21 Pembobotan TF-IDF Microsoft Copilot bagian 1..............ccce...... 47
Gambar 4. 22 Pembobotan TF-IDF Microsoft Copilot bagian 2.............c.cc.e.... 47
Gambar 4. 23 Kode Teknik SMOTE ........ccccoiiiiiiiie e 48
Gambar 4. 24 Hasil SMOTE Chatgpt ........cccoiieiiiiieieseseseseeee e 48
Gambar 4. 25 Hasil SMOTE Google GEMINi.........cceiveviiieieeiese e 49
Gambar 4. 26 Hasil SMOTE Microsoft Copilot...........cccovviiiiiieiencicscce 49
Gambar 4. 27 Kode Teknik Random Oversampling...........cccoovevveivieivevciieeneenns 50
Gambar 4. 28 Hasil Random Oversampling ChatGPT .........cccccooeieiiiiiiincne 50
Gambar 4. 29 Hasil Random Oversampling Google Gemini ...........cccccccovveeveenen. 51
Gambar 4. 30 Hasil Random Oversampling Microsoft Copilot .............ccoccveee. 51
Gambar 4. 31 Kode Splitting Data.........cccocvveiiiiiieiie e 52
Gambar 4. 32 Hasil Splitting Data Chatgpt ..........ccooeiereiiniiiiiceee e 52
Gambar 4. 33 Hasil Splitting Data Google Gemini .........ccccvevvveviieiiicnc e 53
Gambar 4. 34 Hasil Splitting Data Microsoft Copilot ..........ccccecvvvvviviiciiciiens 53
Gambar 4. 35 Pemodelan dengan Algoritma SVM .........ccccvvviiiiiiiccic i 54
Gambar 4. 36 Log Output Proses Hyperparameter Tuning pada Algoritma SVM

Menggunakan 5-Fold Cross-Validation............cccccvvveiieiiieiiieiie e 55
Gambar 4. 37 Pemodelan dengan Algoritma Naive Bayes.........cccccoevereienennns 56
Gambar 4. 38 Log Output Proses Hyperparameter Tuning pada Algoritma SVM

Naive Bayes Menggunakan 5-Fold Cross-Validation ...........cccccoeeviviieiivennennne 57

Xii

https://lib.mercubuana.ac.id



Gambar 4. 39 Confusion Matriks ChatGPT SVM SMOTE .......ooooveeiiviiiiiieee. 64

Gambar 4. 40 Confusion Matriks Naive Bayes SMOTE.........ccccoevininiiinnnnns 65
Gambar 4. 41 Confusion Matriks Google Gemini SVM SMOTE............c.ccoc..... 66
Gambar 4. 42 Confusion Matriks Google Gemini Naive Bayes SMOTE............. 67
Gambar 4. 43 Confusion Matriks Microsoft Copilot SVM SMOTE.................... 68
Gambar 4. 44 Confusion Matriks Microsoft Copilot Naive Bayes SMOTE......... 69
Gambar 4. 45 Confusion Matriks ChatGPT SVM Random Oversampling.......... 70
Gambar 4. 46 Confusion Matriks ChatGPT Naive Bayes Random Oversampling

............................................................................................................................... 70

Gambar 4. 47 Confusion Matriks Google Gemini SVM Random Oversamplin.. 72
Gambar 4. 48 Confusion Matriks Google Gemini Naive Bayes Random

OVEISAMPIING ..t sb e 72
Gambar 4. 49 Confusion Matriks Microsoft Copilot SVM Random Oversampling
............................................................................................................................... 73
Gambar 4. 50 Confusion Matriks Microsoft Copilot Naive Bayes Random
OVEISAMPIING ..t 74
Gambar 4. 51 Bar Chart Perbandingan Model Pada ChatGPT SMOTE .............. 75

Gambar 4. 52 Bar Chart Perbandingan Model Pada Google Gemini SMOTE .... 76
Gambar 4. 53 Bar Chart Perbandingan Model Pada Microsoft Copilot SMOTE. 77
Gambar 4. 54 Bar Chart Perbandingan Model Pada ChatGPT Random

OVEISAMPIING ...t esbe e te e e s reeeeas 78
Gambar 4. 55 Bar Chart Perbandingan Model Pada Google Gemini Random
OVEISAMPIING ...t esbe e te e e s reeeeas 78
Gambar 4. 56 Bar Chart Perbandingan Model Pada Microsoft Copilot Random
OVEISAMPIING ...t sraere e e reeae s 79
Gambar 4. 57 Word Cloud Sentimen Positif ChatGPT ..........cccooeviiiiiiiiiiins 80
Gambar 4. 58 Word Cloud Sentimen Negatif ChatGPT............ccccccvveviiieiiennn, 80
Gambar 4. 59 Word Cloud Sentimen Positif Google Gemini..........c.ccoccveevernnene 81
Gambar 4. 60 Word Cloud Sentimen Negatif Google Gemini..........c.ccccceveeveennne 82
Gambar 4. 61 Word Cloud Sentimen Positif Microsoft Copilot..............cc.ccceee. 82
Gambar 4. 62 Word Cloud Sentimen Negatif Microsoft Copilot.............c........... 83
Xiii

https://lib.mercubuana.ac.id



DAFTAR LAMPIRAN

Lampiran 1 Kartu ASISTENSI .......ccveiveiiiie et 89
Lampiran 2 Curriculum VA8 .........oceiiiiiiiiiieee s 90
Lampiran 3 Surat Pernyataan HAKI ..........cccoov i 91
Lampiran 4 Sertifikat BNSP ..o 93
Lampiran 5 Form Revisi DOSEN PENQUJi.......ccviieiverieiieieeie e 94
Lampiran 6 Hasil Cek TUIMITIN ... 96
Lampiran 7 Halaman PersetUjuan...........cccoveiueiieireriesieseesie e see e eee e 97
Xiv

https://lib.mercubuana.ac.id





