DAFTAR ISI

HALAMAN JUDUL.....ooiiiiiiiiiiiicictetnesestesteteee ettt i
HALAMAN PENGESAHAN I ..ot il
HALAMAN PENGESAHAN IL.....ooiiiiiiiiiiiieeeeeeeeese e v
KATA PENGANTAR ..ottt v
ABSTRAK ...ttt vi
ABSTRACT ...ttt vii
DAFTAR IS ..ttt viii
DAFTAR TABEL......oiiiiiiiieeeeeeeseseeeet ettt xii
DAFTAR GAMBAR .....ciiiiiiiiieteteeetet ettt xiii
DAFTAR LAMPIRAN L...ooiitiiiiiiiiciceteteesestesteet ettt Xiv
BAB I PENDAHULUAN ......coiitiiiiietetnesenteetet ettt 1
1.1 Latar Belakang .........cccoocieiiiiiiiiiieiiciieeeee ettt 1
1.2 Rumusan Masalah ........c..ccccooiiiiiiiiiiniieceeceeeee 4
1.3 Batasan Masalah........ccccocueiiriiiiininiiiieccecceeee e 4
1.4 Tujuan Penelitian...........cceoieiieiiinieeeeeeeeeee e 5
BAB II TINJAUAN PUSTAKA ...ttt 6
2.1 Media S0oSIal X ...ooiiiiiiiiieiceeeee e 6
2.2 AnaliSiS SENtIMEN......cceririiriiriiiiieieietet ettt 8
2.2.1  Pendekatan dalam Analisis Sentimen.............cccceceveneneneneniennenenn. 8
222 Klasifikasi SeNtimMen .........coceeevierieieiiiiiiininesereseeeeeeeeeeeeeeaan 9

2.3 Preprocessing Data.........c.ccccuveeieeiiiieeiieeniieeiieeesieeetee e sneesseesnneenns 10
231 CASE FOIAING .....ooooeveeeeeeeeeeee ettt 11

viii



232 TeXt ClOANING. .....oooveeeeieeeieeeiee et eeeeeeeestteesieesteeessaesseeenseennns 11

233 TOKENISASI...c.eeuireiriiniiiiieieieeeite sttt 12
234 NOIMALISAST c.cveeeeviiiiitirierieteeet et 12
2.3.5  Duplicate HANAIING ............cccoeeoeeeoieieieeeeeeeeeee et 12
2.3.6  Data AUGMENIALION ........cocueiiiiiiaiiiiieeee ettt 13
2.4 Arsitektur BERT ..ot 13
2401 THANSOFINEE <.ttt ens 14
2.42  INPUL EMDEAAING ..ottt 15
2.42.1 Token EMbBEdAdiNg ...........cccueeeueeeuiecrieciesiieeiieeeeeieeeie e esaeesaee e 16
2.42.2 Segment EMDeAdiNG .............cccuvevvviveiieiiiiieiieecieesiieeiee s 16
2.4.2.3 Positional EMBedding .............cccoovevuveeceeniieieeiieeniieeieeenveennens 17
243 Encoder StACK...............ccccooieiiviiniiiiiiniiiiiiiiiee 17
2.4.3.1 Multi-Head AtHERtiON.............cccccuevuiviicuiniiiiiiiieieiieieeeeean 18
2.4.3.2 Feed-Forward Network ................ccccoccviivieiiniincninicicienns 23
2433 Add & NOFI ........cooeviviiiiiiiiiiiiciiicictseeeeeeeeeeeee e 24
2.4.4  ClaSSIfIEr LAYET .......ooecueeeeeeciieeeiesieeeeeieecve e sae e eaeeveesaens 26
2.5  Fine-Tuning BERT ......cccocooiiiiiiiiiiceece ettt 27

2.5.1 Instalasi Model Pre-Trained IndoBERTweet dan Input Embedding?28

2.5.2  FOrWard PaSS ..........ccccoeeeeenieiiniiiiiiinieeieseseeeee et 28
2.53  LOSS FUNCHOM ..ottt 28
2.54  BaCKDTOPAGALION ..ottt 30
2.5.5  ODEMIZEE SEEP ...oooneeiaiiiiieiteete ettt 32
2.5.6  Hyperparameter TURIRG ..........ccccoeiioueiniiiiiiieieeeeeeeee e 34
2.6 Evaluasi Model.........ccoooiiiiiiiiiiiiiiiccccce e 35

iX



2.6.1  CORUSTON MAIFIX ..ottt eaeenseens 36

2.6.2  Metrik Evaluasi.......ccocoocerininieniiiiiiiiiecsccccceeeeeee e 38
BAB III METODOLOGI PENELITIAN.......ociiiiiiiiiinininieneneecceeeeeeceeeeens 40
3.1  Jenis dan Sumber Data ........cc.ccceviiiiiiiniiiiininieee e 40
3.2 Metode Penelitian.........cccooirieiiiniiiiniinieicneccceeeeeee e 41
3.3 Teknik Analisis Data.........cccooeeoiiriiiininiiiieiccceeeeee e 41
3.4  Diagram Alir Analisis Data .........ccccoeiieiieiieniee e 44
BAB IV HASIL DAN PEMBAHASAN ....coooiiiiiieeeeeeeeeeesiesie e 46
4.1  Pengumpulan Data .........cccccceeeiiiiieiiieieeeecee e 46
4.2 Labelisasi Data .......ccccceivirininieniiiiiciceeseeceee e 46
4.3 EKSplorasi Data..........cccvevvieiieiiiiiieiieieeieecee e 47
4.3.1  Statistik DesKriptif......c..ccooeeviiviieriieiiecieie e 47
4.3.2  Visualisasi Distribusi Kata .........c.cccccoevvininininininiiieincnen 48
4.3.3  Visualisasi Distribusi Sentimen...........ccccceecevererenenenienneneeenennenn. 49
4.4 Preprocessing Dat.........c.cccccuveevveeiiieesieeniiesiieeesieeeteeeseeesneesseesssneenns 50
441 CaSE FOIAING .....oooceveeeeeeeeeecee ettt e st 50
4,42 TeXt ClOANING......occveeeeieeeiieeeieesceeeiee et estee e e sseeeaeessseesseeenees 51
4.4.3  TOKENISASI...c.eeuiruiruirriniiieieieieite sttt 52
444 NOTMALISAST ..ecveruiiiieiiiiirieeieetee ettt 52
4.45  Duplicate HANAIING ............cccoeveeeeoieiieiieieeeeeeeee et 54
4.4.6  Data AUGMERIALION ........cooeeieiiiiiiieiiieeeete ettt 55
4.5  Fine-Tuning Model..........ccoooiiiiiiieieeeee e 56
4.5.1  InpUt EMDEAAING .......ooneeeieieieeeeeeeee et 57
4.5.1.1 Token EMbBEdding ...........ccceeeueeeuieciiiiiesiieeiieeeiecieeeieeeve e nanens 57



4.5.1.2 Segment EMDeAding ..............ccoevvvieceieeiiiniieecieeriieeiee e 60

4.5.1.3 Positional EMBEdding ..............cccoveeveveecieeiieiaeiieenieeesieeenveennens 61

4.5.1.4 Penjumlahan dan Normalisasi..........cccecveeviereenienieneeeieeieeiens 61

4.52  Multi-Head ATIERIION ........oocueeeeeeeeeeieeeeeee et 64
4.53  Add & NOFI T ... 72
4.54  Feed-Forward NetwWOTk ............ccoccoueeieeieiieeieeeee et 74
4.5.5 Add & NOFI 2 ...t 77
4.5.6  ClaSSIfier LAYET ....c..oecueeieieeeeeeee ettt 79
4.5.77  LOSS FURCHON ......c..ceiiiiiiiiiieecee e 82
4.5.8  BaACKDrOPAGALION .........oooeeeeeiieeiieeee et 83
4.5.9  OPEMIZEE SLEP ..vveoeveeeieeeiieeeieesieeeiee et steesaee e seteesreesseeesseesnnes 84

4.6  Hasil dan Analisis Pengujian.........c.cccccveevieeiienienieniieieecieeieeie e 87
4.6.1  Pemilihan Model Terbaik ...........ccccoveviiieiininiininininicicieeceeeen, 88
4.6.2  Analisis Hasil Pengujian ..........ccccccoeevieeiieiieneenieniesie e 92

4.7 Prediksi SeNtIMeN.......ccevviriiiiiiiiiiiicseeeeeeeee e 95
BAB V PENUTUP......ccooiiiiiiiiitcccteteeteseseseeetet et 98
5.1 KeSIMPUIAN.....ocoiiiiiiiiiecieeec ettt ene 98
5.2 SAIAN..c.oiiiiiiiiice e e 99
DAFTAR PUSTAKA ...t 100
LAMPIRAN ...ttt ettt 104

xi



