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Perbandingan Kinerja Support Vector Machine dan IndoBERT
dalam Analisis Sentimen Publik terhadap Kebijakan Efisiensi
Anggaran Pemerintah Tahun 2025 di Media Sosial X

Theresia Anggreni Purba

ABSTRAK

Kebijakan efisiensi anggaran pemerintah tahun 2025 menjadi salah satu isu yang
banyak diperbincangkan di media sosial X. Berbagai tanggapan masyarakat
mencerminkan opini positif, netral, maupun negatif, sehingga diperlukan analisis
sentimen untuk mengetahui kecenderungan opini publik. Penelitian ini bertujuan
membandingkan kinerja metode Support Vector Machine (SVM) dan IndoBERT
dalam mengklasifikasikan sentimen publik terhadap kebijakan tersebut. Data
diperoleh melalui crawling menggunakan TweetHarvest pada 22 Januari hingga 31
Maret 2025, dengan dataset akhir sebanyak 4.345 cuitan berbahasa Indonesia. Data
tersebut kemudian melalui tahapan text preprocessing lalu diberi label menggunakan
InSet Lexicon dan divalidasi secara manual terhadap 10% data yang dipilih secara
acak sebelum dibagi dengan perbandingan 80:20. SVM menggunakan TF-IDF dengan
Linear Kernel, sedangkan IndoBERT menggunakan model pre-trained
indobenchmark/indobert-base-pl melalui fine-tuning. Hasil penelitian
menunjukkan sentimen negatif mendominasi sebesar 83,41%. IndoBERT
memperoleh kinerja lebih baik dengan accuracy sebesar 82,14% dan macro FI-score
0,5687, sedangkan SVM yang memperoleh accuracy 75,49% dan macro Fl-score
0,4786. Eksperimen ulang menggunakan data yang diseimbangkan menegaskan
keunggulan tersebut, dengan IndoBERT memperoleh accuracy 58,49% dan macro F1-
score 0,5814 dibandingkan SVM yang memperoleh accuracy 49,69% dan macro F1-
score 0,4949. Dengan demikian, IndoBERT terbukti lebih efektif dibandingkan SVM
dalam melakukan klasifikasi sentimen terkait kebijakan efisiensi anggaran pemerintah
tahun 2025.

Kata kunci: Analisis Sentimen, Media Sosial X, Support Vector Machine, IndoBERT,
InSet Lexicon, TF-IDF.
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A Performance Comparison of Support Vector Machine and
IndoBERT for Public Sentiment Analysis of the 2025 Government
Budget Efficiency Policy on Social Media X

Theresia Anggreni Purba

ABSTRACT

The 2025 government budget efficiency policy has become one of the widely discussed issues
on X social media. Public responses reflect positive, neutral, and negative sentiments, making
sentiment analysis necessary to understand public opinion toward the policy. This study aims
to compare the performance of Support Vector Machine (SVM) and IndoBERT in classifying
public sentiment toward the policy. Data were collected through crawling using TweetHarvest
from January 22 to March 31, 2025, resulting in a final dataset of 4,345 Indonesian-language
posts. The data underwent text preprocessing, followed by sentiment labeling using the InSet
Lexicon and manual validation of 10% of the data before being split into training and testing
sets at an 80:20 ratio. SVM used TF-IDF with a Linear Kernel, while IndoBERT uses the pre-
trained indobenchmark/indobert-base-pl model through fine-tuning. The results show that
negative sentiment dominated at 83.41%. IndoBERT achieved better performance with an
accuracy of 82.14% and a macro F1-score of 0.5687, compared to SVM with an accuracy of
75.49% and a macro Fl-score of 0.4786. A follow-up experiment using a balanced dataset
confirmed IndoBERT"s superiority, achieving an accuracy of 58.49% and a macro F1-score of
0.5814, compared to 49.69% and 0.4949 for SVM. Thus, IndoBERT was more effective than
SVM in classifying sentiment related to the 2025 government budget efficiency policy.
Keywords: Sentiment Analysis, X Social Media, Support Vector Machine, IndoBERT, InSet
Lexicon, TF-IDF.



DAFTAR ISI

HALAMAN PERNYATAAN ORISINALITAS i
HALAMAN PENGESAHAN ii
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI ......cooivvenecruncsensaccsenens iii
KATA PENGANTAR ...ucotiiiiinuinensinssisssnssssassssssssssstsssssssssssssssssssssssssssssssassssssssssssssass iv
ABSTRAK auueiiiitiiniceisinsuicsensncssiesssssesssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass ix
ABSTRACT ..cuervineinensensaissnnsessanssssssesssssssssssssssssssssens X
DAFTAR IS .uuuuiriiiiiiinnicseinissnisssnsssssiesssssesssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss xi
DAFTAR GAMBAR ...cuuiiiintinnnsinsuissensisssisssssssssssssssssssssssssssssssssssssssssssssssssssssasssssss Xiv
DAFTAR TABEL ....cuuiiitiieiniiiecsnicisssissssssssssecssissssssessssssssssssssssssssssssssssssssssssssssssss XV
BAB I PENDAHULUAN ...cuuiiniiiiinninensisssissesssssssisssssssssssssssssssssssssssssssssssssssssssssssssssssasss 1
1.1 Latar BelaKang ..........cccooviiiiiiiiieiiiie ettt ettt 1
1.2 Rumusan Masalah ..........coooiiiiiiiiie e 6

1.3 Tujuan Penelitian ........c.cccueeoiiiiiieiieeie ettt e 7
1.4 Manfaat Penelitian ...........ccooioiiiiiiiiiiiie e e 7

1.5 Batasan Penelitian ..........ccccooiiiiiiiiinieieieeseeese e 8
1.6 Sistematika Penulisan ............cccccoiiiiiiiiiiiiiie e 10
BAB II TINJAUAN PUSTAKA & LANDASAN TEORI .......uconievervensuccsensecsaecnnnes 11
2.1 Penelitian Terkait .........cooouiiiiiiiiiiii e s 11
2.2 Landasan TEOTT .....cc.eeuerueeruieiieriieriieie ettt sttt ettt ettt ettt et be e e 17
2.2.1 Media Sosial X (TWITLET) ...eeeveuiieiiiieeieeeerie et et eeee e e e e eaeee e 17

2.2.2 AnaliSis SENTIMEN ...eceiruiiiiiiiiiieieeieriiert ettt sbe e 18

2.2.3  Natural Language Processing (NLP) ......c..ccccooiviininiiniininiinicicnicnene 20

224  Text PYePFOCESSING ......covcueeeeiiieeiieeeieeeeiee et e et site e ite e steeenivee s s es 21

2.2.5 Machine Learning (ML) ........ccocooviiieiiiiieeieeeeieeeee et 22

2.2.6  Deep Learning (DL) ......ccccooiiiiiiiiiiiiieeiiie ettt 22

2.2.7 Term Frequency-Inverse Document Frequency (TF-IDF) ............c........... 23

2.2.8 Support Vector Maching (SVIM) .......cocieeiieiiiiiieiiecieeeeeee e 25

2.2.9  BERT ottt nne s 28
2.2.10 INAOBERT ..ottt st st 29
2.2.11 CONFUSION MAITIX ...oeeeeeeeeeiieeeieeeeiee et et e et e e svee e sveeessaeeeneaee e 31
2.2.12  Accuracy, Precision, Recall, dan F1-SCOTe ............ccecvvevcueevvencreeienreannnn. 33

2.3 Kerangka Pemikiran .........ccccccooiiiiiiiiiiiiieieeeeeee e 36

xi



BAB Il METODOLOGI PENELITIAN 39

3.1 Metode Penelitian ........cccooiiiiiiiiiiiiiieiieeee et 39
3.2 Kerangka Penelitian ..........cccoocvieiiieiiiiiiiiiieeiieriie ettt 39
3.3 Proses Penelitian ...........oooeiiiiiiiiiiiiiieeee e 41
3.3.1 Metode Pengumpulan Data ...........cccoeeieriieniieniieiiecieeeeee e 41

A, Data SEKUNAET .....oooueiiiiiiiiiie e 41

B, Data PrImMET .c..cooviiiiiiiiiiieieeeceeeeeee e e 42

3.3.2  TeXt PYEDTOCESSING .coeeeueeeeeeeiieeeeeeeeeeeiee e eeaee e e eevee e e saaee e snaebeeeeennsseee s 43

A, Dat@ CLEANTNG ...ttt st 43

B.  CaS€ FOIAING ...ttt 44

C. NOIMALISAST ..ottt sttt ettt et 44

3.3.3  Pelabelan Data .........c.oooiiiiiiiiiiie e 45
3.3.4  SPLIt DAEASEL ...ttt 46
3.3.5 Pemodelan Support Vector Machine (SVM) .....cccceevviiieviieeiiieeieeeeeeee 47
3.3.6  Pemodelan INdOBERT .......cccoooiiiiiiiiiiiiiiieeeeeeeecee e 48
3.3.7  Evaluasi Model ..o 49
3.3.8  Perbandingan Hasil ..........cccoociiiiiiiiiiiiiiiecee e 50
3.4 Alat dan Bahan Penelitian ...........cccooooiiiiiiiiiiiiiiiiiieeeceeee e 50
3.4.1  Alat Penelitian .......cocovieiiiiiinieiiiiecieeeeeeee e 50
3.4.2 Bahan Penelitian ........cccooouiiiiiiiiiiiiiee e 51
3.5 Timeline Penelitian ..........ccccceeiiriiniiiiieniiniieieeteseee et 53
BAB IV HASIL DAN PEMBAHASAN .....cooviiinnininninsnissenssnsssisssssaessasssssssssssssssssassses 54
4.1 Deskripsi Data Penelitian ...........cccceeviieriieniieiiieiieeieecie et 54
4.2 HasSil Text PreproCeSSiNgG .......c..ccceeeecueeeeieeesieeesieesitseessseeessaeesseeessseesssseessssessnns 62
421, DaAt@ ClEANING ......oooeeeeeiieeiieeeeeeee ettt ettt e e e 62
4.2.2. CaSC FOIAING ..ottt e 64
4.2.3. NOTMALISAST .e.vvivieiieiieriieieeieeiterte ettt ettt ettt e saeeneeenee s 65
4.3 Pelabelan Data ........ccooiiiiiiiiiiiiee e e e 68
4.4 Analisis Sentimen Publik terhadap Kebijakan Efisiensi Anggaran ...................... 74
4.5 Pembagian Data ..........cccovieiiiiiiiiieciie e e e 79
4.6 Pemodelan dan Pengujian Support Vector Machine (SVM) .......cccceeevveiiennennen. 83
4.6.1. Konfigurasi dan Pelatihan Model SVM ........cccooeiiiieiiiiciiiececceeeeee e 83
4.6.2. Hasil Pengujian SVM .......cccciiiiiiiiiiieciecieeee et 84
4.6.3. Hasil Pengujian SVM pada Data Seimbang ............cccceeevveeeiveencieeenreeennee. 86

Xii



4.7 Hasil Pemodelan dan Pengujian INndOBERT .........cccccoooiiiiiiiiniieicieeeeeee, 88

4.7.1. Konfigurasi dan Fine-tuning IndoBERT ..........cccoiiiiiiiiiiiiniieeeeees 88

4.7.2. Hasil Pengujian INAOBERT .......ccooiiiiiiiiiiiiiiiececeee e 90
4.7.3. Hasil Pengujian IndoBERT pada Data Seimbang .............ccccceeeevvrerveennee. 92

4.8 Perbandingan Kinerja SVM dan IndoBERT ..........cccoooiiiiiiiiiiniiiieeiieeeeee 94
BAB V KESIMPULAN DAN SARAN 98
5.1 KE@SIMPUIAN ...eiiiiiiiiiiiiiicee et ettt st e st eebeesneesnbeens 98
5.2 SATAN Lottt sttt e st e s 99
DAFTAR PUSTAKA ...uooiiiiiiiinstinninisssicssnssesssissssssesssessssssssssesssssssssssssssssssssssssssssssss 102
LAMPIRAN .uuciiiirnisensissenssesssissasssssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssss 107

Xiii



DAFTAR GAMBAR

Gambar 2.1 Ilustrasi Hyperplane pada Metode Support Vector Machine (SVM)............. 27
Gambar 2.2 Arsitektur Klasifikasi Sentimen Menggunakan IndoBERT........................... 30
Gambar 2.3 Kerangka Pemikiran ............ccoooiiiiiiiiiiiiieeeeeeee e 37
Gambar 3.1 Flowchart Penelitian............cccccoouiriiiiiiiiniiieeeeeceeee e 40
Gambar 4. 1 Jumlah Cuitan pada Setiap Berkas Kata Kunci.........ccccccovveeeiveeeceeencieeenen. 56
Gambar 4. 2 Proses Penggabungan Berkas Kata Kunci menjadi Dataset Mentah............ 56
Gambar 4. 3 Proses Deduplikasi Berdasarkan ID Cuitan............cccocoeevieeniiniiieniieeniennn. 57
Gambar 4. 4 Distribusi Bahasa dan Penyaringan Cuitan Berbahasa Indonesia ................ 59
Gambar 4. 5 Pemeriksaan Data Hilang (Missing Value) pada Kolom Utama................... 60
Gambar 4. 6 Proses Data CIEanIng..........c.cecveeriieiiierieeiie ittt eie et esve e v e 63
Gambar 4. 7 Proses Case FOIAING.......c.cooiiiiiiiiiiiiiieeeeee e 65
Gambar 4. 8 Kamus NOTmMaliSaSi......cc.evviruiriiiiieiiiieeieeieieeeseeeeeee e 66
Gambar 4. 9 Proses NOIMaliSasi.......ceuierieriiieriiieiieieeiie ettt 67
Gambear 4. 10 Proses Pelabelan Data Menggunakan InSet LeXicon ...........ccceevveerveennnnnn. 69
Gambar 4. 11 Grafik Distribusi Sentimen Sebelum Validasi Manual...................cccceeee. 71
Gambar 4. 12 Grafik Distribusi Sentimen Setelah Validasi Manual ..............cccooeeienee. 73
Gambar 4. 13 Wordcloud Kategori Positif.........ccccooeriiiiiiiniiniiiiicececceece 76
Gambar 4. 14 Wordcloud Kategori Netral...........cccoeviieiieiiieiiiieiiecieeieee e 77
Gambar 4. 15 Wordcloud Kategori Negatif...........cccoviiiiiiiniiniiniiiececreeeeee e 77
Gambar 4. 16 Proses Pembagian Data Latih dan Data Uji.........ccceoveeeiiieniieciienieenieenen, 79
Gambar 4. 17 Distribusi Kelas pada Data Latih dan Data Uji ........cccccooeeviniiniincnnennene 80
Gambear 4. 18 Proses Penyeimbangan Data dengan Undersampling.............c.ccccveervrennnn. 82
Gambar 4. 19 Proses Konfigurasi dan Pelatithan Model SVM ........cccccocviiniiniininncnnnn. 84
Gambar 4. 20 Confusion Matrix Model SVM........cccooiiiiiiiiiiiceeeeeeeee 85
Gambar 4. 21 Confusion Matrix Model SVM pada Data Seimbang..........c..ccccceeveeuennene 87
Gambear 4. 22 Konfigurasi Model INndOBERT............ccccooooiiiiiiiiiiiiiieiceeceee e 89
Gambar 4. 23 Proses Pelatihan Model IndoBERT ..........cc.ccoooiiiiiiiiiiiiieceeee 90
Gambar 4. 24 Confusion Matrix Model INndoBERT ..........cccoooiiiiiiiiiniieecee 91
Gambar 4. 25 Confusion Matrix Model IndoBERT pada Data Seimbang........................ 93
Gambar 4. 26 Grafik Perbandingan Kinerja SVM dan IndoBERT ...........ccccccoiiiininnene. 95

X1V



DAFTAR TABEL

Tabel 2.1 Ringkasan Penelitian Terkait ...........cccoooiiiiiiiiiiiiiie e 12
Tabel 2.2 Kategori SENTMEN .......eevuiieiieiiieeiieiieeieeeteeieeeteeieeereesseeeseessaeeseessseensaessseens 19
Tabel 2.3 Confusion Matrix pada Klasifikasi Tiga Kelas.........c.ccocoveveeiieeciieencieeecieeeen. 32
Tabel 3.1 Hasil Data Cleaning............cceecvveevuierieeiiienieenieeieeieeeeeesieeeveesaeeseessveensaesasaens 43
Tabel 3.2 Hasil Case FOIAING........ccuiiiiiiiiiiieieeee et 44
Tabel 3.3 Hasil NOTMALISASI......ecuvertirieriiiriieieetiesieeie et s 45
Tabel 3.4 Alat PEnelitian.........coccuiiiiiiiiiiiieiiieie ettt ettt 51
Tabel 3.5 Bahan Penelitian ...........cocoeviiiiiiiiiiiiinieeeeeeee e e 51
Tabel 3.6 Timeline Penelitian .............ccoooiiiiiiiiiiiiiiee e 53
Tabel 4. 1 Jumlah Cuitan Hasil Crawling untuk Setiap Kata Kunci...........ccccceeevveiirennenn. 55
Tabel 4. 2 Rekapitulasi Jumlah Data pada Setiap Tahapan Pembersihan.......................... 60
Tabel 4. 3 Deskripsi Atribut Dataset Penelitian.............cccoeceeeviieriiiiniiinieenieeceeeieeeeeene 61
Tabel 4. 4 Hasil Data Cleaning.........ccccoceeveeienienerniinienieeieseeseee et et 64
Tabel 4. 5 Hasil Case FOIAING.......cccooooiiiiiiiiieiiiciiecieeeeee et 65
Tabel 4. 6 Hasil NOTMAaliSaSI........eeruiiiiiiiiieiiieiie ettt ettt 67
Tabel 4. 7 Ilustrasi Perhitungan Skor Sentimen dengan InSet Lexicon .........c.cccceeuenneene. 69
Tabel 4. 8 Distribusi Label Sentimen ............cocceeiiiiiiiiiiiiceee e 70
Tabel 4. 9 Hasil Validasi Manual terhadap Label Otomatis ............cccoeevevieeiiienieeniennnn. 71
Tabel 4. 10 Distribusi Label Sentimen Setelah Validasi Manual...............ccocceviiinnie. 73
Tabel 4. 11 Sepuluh Kata Terbanyak pada Setiap Kategori Sentimen................cceeveennnn. 75
Tabel 4. 12 Contoh Cuitan pada Setiap Kategori Sentimen ..........cccceeveeriieiienieeneennen. 78
Tabel 4. 13 Distribusi Kelas pada Data Latih dan Data Uji.........cccooeveeviieniieniiencieenieenen. 80
Tabel 4. 14 Distribusi Kelas pada Data Seimbang ...........ccccecveviiiiniinininninicieeienene 82
Tabel 4. 15 Hasil Evaluasi Model SVM ......ccoooiiiiiiiiiiieieeeeeeeee e 85
Tabel 4. 16 Hasil Evaluasi Model SVM pada Data Seimbang............cccccccevvveviinennicnnene 87
Tabel 4. 17 Hasil Evaluasi Model INndOBERT .........cccccoiiiiiiiiniiiicieeeeeeeee 91
Tabel 4. 18 Hasil Evaluasi Model IndoBERT pada Data Seimbang ..............cccceeueeeenene. 93
Tabel 4. 19 Perbandingan Kinerja SVM dan IndoBERT .............ccccooviiviiiiiiniiieiieieee, 94
Tabel 4. 20 Perbandingan Kinerja SVM dan IndoBERT pada Data Seimbang................. 96

XV



