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Abstract

Zahara Khairani — 2217020057, Sentiment Analysis of Public Responses to the
Government Budget Efficiency Policy on Platform X Using the IndoBERTweet
Method

The implementation of the government budget efficiency policy in 2025 has
generated various public responses on Platform X (formerly Twitter). The large
number of public opinions expressed through textual data makes manual
identification of sentiment tendencies difficult to perform effectively. This research
aims to analyze public sentiment toward the government budget efficiency policy
on Platform X using the IndoBERTweet model based on the Transformer
architecture. The dataset used in this research consists of Indonesian-language
posts collected from Platform X during January to December 2025. After
undergoing data selection and manual labeling processes, a total of 3,228 data
were obtained and classified into three sentiment categories: negative, neutral, and
positive. This research consists of several stages, including data collection,
preprocessing consisting of cleaning, case folding, and normalization, handling
class imbalance using Random Oversampling (ROS) applied only to training data,
fine-tuning the IndoBERTweet model, and evaluating model performance using
confusion matrix and classification metrics, including accuracy, precision, recall,
and F1-score. The model evaluation was conducted using three evaluation schemes,
namely 80:20 data splitting, 70:30 data splitting, and 5-Fold Cross Validation. The
evaluation results show that the IndoBER Tweet model achieved stable performance
across all evaluation schemes. The 80:20 and 70:30 data splitting schemes obtained
an accuracy of 82%, while the 5-Fold Cross Validation scheme achieved an
accuracy of 81%. The Macro F1-score values obtained were (.76 for the 80:20 data
splitting scheme, 0.76 for the 70:30 data splitting scheme, and 0.76 for the 5-Fold
Cross Validation scheme. These results indicate that the IndoBERTweet model
provides consistent performance in classifying public opinions regarding the
government budget efficiency policy despite the imbalanced distribution of
sentiment classes.

Keywords: Sentiment Analysis, IndoBERTweet, Government Budget Efficiency
Policy, Platform X, Natural Language Processing.

X



DAFTAR ISI

HALAMAN PERNYATAAN ORISINALITAS....cueeviinrinnnensrensanessansssnessancnne ii
HALAMAN PERSETUJUAN ...cooiininnnnensnnssnensnssssesssnsssssssssssssssssssssssssassssassns il
HALAMAN PENGUJIAN ..ouuoitirniinnninnnensnnnsssessanssssesssnsssssssssssssssssssssssssasssssssss iv
HALAMAN PENGESAHAN......cooniniientennnnnnnnsnesssesssssssssssssssssesssssssassssssssssssans v
KATA PENGANTAR vi

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI KARYA

ILMIAH UNTUK KEPENTINGAN AKADEMIS ......ccovvievinvensuicsensecsaccnnans viii
ABSIFACE cunnannnennneennneesnrecnersnnnsseesssessssssssnssssssssesssssssssssssssssesssssssssssssssssssssssssassssasssss ix
DAFTAR ISL.uucuiiiiiinuicnisensuicssicsesssnsssissssssesssissssssessssssssssssssssssssssssssssssssssssssssss X
DAFTAR GAMBAR Xiv
DAFTAR LAMPIRAN XV
BAB I PENDAHULUAN 1
A. Latar BelaKang........c.ccooiiiiiiiiiiiiiniiiceicseccneeeeeetee s 1
B. Rumusan Masalah...........cccooiiiiiiiiiiiieee e 4
C. Batasan Masalah ...........ccoooiiiiiiiiiiii e 4
D. Tujuan Penelitian ...........ccccociriiriiiiiiinieieicecceece e 4
E. Manfaat Penelitian.............ccooiiiiiiiiiiiiienieeeee e 5
BAB II TINJAUAN PUSTAKA ....uuiiiiiitinniinsnissinssissssisssnsssssssssossssssssssssssssssssss 7
AL Kerangka TeOT . .ccuvieeiiieeiiieciie ettt eaeeen 7
B. Literatur REVIEW ..........ccccouiieiiiiiiiiiiiiiieiieeeee ettt 33
BAB III METODE PENELITIAN .. 42
AL Jenis Penelitian ..........ccooeiiiiiiiiiiiicee e 42
B. Setting Penelitian ...........cccoeeiiiieiiiieiieeeeee e 43



C. Bahan PenelItIan .........eeeeeeeeeeeeeeeeeeee e 44

D. Alat Penelitian.........cocueviiiiiiinieieiieneeeee e 46
E. Teknik Pengumpulan Data .........c..ccceevviieiieniieniiiiecieeecee e 47
F. Tahapan Penelitian (CRISP-DM) ........ccccevviiiiiiiniieiieieeieeeie e 49
G. Teknik Analisis Data.......c.cooviiiiiiiiiiiiee e 51
BAB IV HASIL DAN PEMBAHASAN 58
A. Business Understanding ...............c.cccceeceeeeeveeseniineenienieneeseneeneenens 58
B. Data Understanding.................c.cccocccoceeveroiiniiininiecniniinieneeeseeseeeee 59
C. Data Preparation ...............cocceeeveeeeeieiniieiniieieieeete et 63
D MOGEIING ...t 76
E. EVAIUAST ...coiiiiiiieieeeee e 114
F. Analisis Hasil dan Pembahasan ............ccccceceviiniiiiniininniniencecee 131
G DEPIOYIMENL ...ttt et 140
H. Keterbatasan Penelitian............ccoceoiiiiiiiiiiiiiiiiiicceeeeeeen 142
BAB V PENUTUP 145
AL KeSTMPULAN ... e e 145
BLSAran.....cooiiii s 146
DAFTAR PUSTAKA 148
LAMPIRAN . ..cciiriinuinnninsenssnsssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssss 153

X1



DAFTAR TABEL

Nomor Tabel Judul Tabel Halaman
Tabel 2. 1 Literatur REVIEW.......c.cvuiiiiiiiiiieieeieseteieeeeee et 33
Tabel 3. 1 Jadwal Penelitian..........cccccoeriiiiiiiiiiiiiiieeee e 43
Tabel 3. 2 Data Mentah .........coccooiiiiiiiiiii e 44
Tabel 4. 1 Sumber Data........cc.cooiiiiiiiiiieieee e 60
Tabel 4. 2 Contoh Data Mentah ...........ccooceeviiiiiniiniiiiieeeceeeeee 61
Tabel 4. 3 Rekapitulasi Data ..........ccccvveeciiieiiiecieeeeeee e e e 64
Tabel 4. 4 Tahapan PreproCessing ........ccueevueerieeiiierieiiienieeieesie et 66
Tabel 4. 5 Kriteria Pelabelan............ccoooiieiiiiiniiniiieeeeeeeeee 68
Tabel 4. 6 Persentase Setiap KateZOri ......cceevvieiiierieiiiierieeiiesie e eveeseve e 70
Tabel 4. 7 Skema Pembagian Dataset ...........ccccooceeveiiiniiniiiiniineccceccnee 72
Tabel 4. 8 Distribusi Data Skema 80:20 Menggunakan ROS............cc.ccoceeenen. 74
Tabel 4. 9 Distribusi Data Skema 70:30 Menggunakan ROS ................c.cccevene. 74
Tabel 4. 10 Distribusi Data Iterasi Fold-1 Menggunakan ROS ................ccco....... 75
Tabel 4. 11 Konfigurasi Fine-Tuning IndoBERTweet ...........cccccooveeniiniinicnncen. 77
Tabel 4.12 Hasil EPOCH ...c.ooouiiiiiiiic e 79
Tabel 4. 13 Token Setiap Kata Pada Contoh Data 1 ..........ccccooviviiiiiiniincnnene. 81
Tabel 4. 14 Komponen Embedding Pada Token “Efisiensi’” ..........ccoceeveiniennene 84
Tabel 4. 15 Nilai Bobot Attention Token Pada Contoh Data 1 ...........cccccceeieniee 88
Tabel 4. 16 Token Setiap Kata Pada Contoh Data 2 ...........cccccocveviiiiniinicncnnene. 91
Tabel 4. 17 Token Embedding Pada Kata Efisiensi Pada Data 2........................... 92
Tabel 4. 18 Nilai Bobot Attention Pada Contoh Data 2 .........c.cccoceeniiiiinineen. 94
Tabel 4. 19 Token Pada Contoh Data 3 ..........ccoooiiiiiiiiiicece 96
Tabel 4. 20 Nilai Embedding Pada Kata Efisiensi Data 3...........ccccoceviiniinennene. 98
Tabel 4. 21 Bobot Attention Pada Data 3..........cccoviiiiniininiinienececececen 99
Tabel 4. 22 Token Setiap Kata Pada Data 4 ...........cccceevvviiniieniieeee e 101
Tabel 4. 23 Token Embedding Pada Kata Efisiensi Data 4..............cccceeevveennnns 103
Tabel 4. 24 Bobot Attention Data 4...........cocoevieiiriiniiiinicniecceeeceseeeei 105
Tabel 4. 25 Token Setiap Kata Pada Data 5 ........ccccooiiiiiiiiiiiieeceeeeee, 108

xii



Tabel 4. 26 Token Embedding Pada Kata Efisiensi Data 5..........cccocevevienennnen. 109

Tabel 4. 27 Bobot Attention Data S........ccccecevierieiiiiinieneeeneeee e 111
Tabel 4. 28 Ringkasan Hasil Penjabaran Datal-5..........cccccccoveviiiinciiencieecieens 113
Tabel 4. 29 Confusion Matrix Skema 80:20 ........cccooeviiiniiiiiiiieiieieeeeee e, 115
Tabel 4.30 Nilai TP, FP, FN, dan TN pada Skema 80:20..........cccccoverirereennennen. 119
Tabel 4. 31 Hasil Pengujian Skema 80:20 .........ccoeoveviieiieniieieeieeieeee e 122
Tabel 4. 32 Confusion Matrix Skema 70:30 .......cccceeiiiiiiiiniiiiieieeeeeeeeeee, 124
Tabel 4. 33 Nilai TP, FP, FN, dan TN pada Skema 70:30..........cccccecvveerveeeennennne 124
Tabel 4. 34 Hasil Pengujian Skema 70:30 .......ccceeviieiiieiieniieieeieceeeee e 126
Tabel 4. 35 Hasil Pengujian 5-Fold Cross Validation ............cccceeeveevivenieeneenen. 128
Tabel 4. 36 Hasil Pengujian Seluruh Skema Evaluasi ........c.ccccceeceiniinininennnns 129
Tabel 4. 37 Rekapitulasi Pola Kesalahan ..............ccccceeeiiiiiiiiiniiicieeee e 134
Tabel 4. 38 Analisis Kesalahan ..........cccoocooiiiiiiiiiiiiiee 135

xiil



DAFTAR GAMBAR

Nomor Gambar Judul Gambar Halaman
Gambar 3. 1 Tahapan CRISP-DM.........cccoooiiiiiiieeeeeeeeee e 49
Gambar 4. 1 Distribusi Label ..........cccoooiiiiiiiiiniiiiiiceeeeeeee 70
Gambar 4. 2 Heatmap Confusion Matrix Pembagian Data 80:20 ...................... 122
Gambar 4. 3 Heatmap Confusion Matrix Pembagian Data 70:30 ...................... 127
Gambar 4. 4 Halaman Dashboard..............cccoceiiiiiiiiiiieecee e, 141
Gambar 4. 5 Distribusi Data .........cooceeiiiiiiiiiiieeeee e 142

Xiv



DAFTAR LAMPIRAN

Nomor Lampiran Judul Lampiran Halaman
Lampiran 1 Import Library Prepocessing .........cccveevvveeecieeriieeniiieeeieeeeiee e 153
Lampiran 2 Pembacaan Dataset AWal...........cccoevuieviieniieiieniieeiiecieeeeee e 153
Lampiran 3 Penghapusan Data Duplikasi..........ccccceevevieiieniiiinieniecieieeieeee, 153
Lampiran 4 Fungsi Cleaning............ccoeeveevieeiieeieeniienieeieeereesiee e eieesveevee e 153
Lampiran 5 Penerapan Cleaning ............cccceevierieeniienieenienie e 154
Lampiran 6 Case FOIAING ........cocveviriiriiiiniiriciereeeeeceeeeeee e 154
Lampiran 7 NOTMALISAST ....ccueeevrerrieeiieiieeieesieeeieesieeereesaeesereeseeseseeseesaneesseensnas 155
Lampiran 8 Pembagian Dataset ..........ccceevvieviieeiieniieiiieieeie e 156
Lampiran 9 Random Over Sampling (ROS)......ccoooiiiiiiiiiiiiieeeeeee e, 157
Lampiran 10 Tokenisasi INdOBERTWeEEL...........ccceevviiiiiiiieiieeciie e 157
Lampiran 11 Load Model IndoBERTweet dan Fine-tuning............cccccevevevueenene 158
Lampiran 12 Evaluasi Model..........cccoooiiiiiiiiiiiieieceeecee e 159
Lampiran 13 Contoh Data Mentah Hasil Scraping...........ccecceevievieiiieniiieneennen. 160
Lampiran 14 Contoh Perubahan Data pada Tahapan Prepocessing.................... 164
Lampiran 15 Kamus NormaliSasi ........ccccveeevieeeiiieeeiiieeiiieeeiee e e eieee e 167
Lampiran 16 Contoh Data Hasil Pelabelan Sentimen............ccccccoevvivieiiiinnnnennn 170

XV



