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MOTTO

“Just finish what you started, I know its getting tough, you re tired it feel
impossible, its getting harder, but finish what your started, don’t forget why you
even started in the first place, but you must finish what you started, everybody
said, you wouldn't finish what you started, everybody counted you out, don’t
prove them right, here finish what you started,

don’t give up on your self. You can do it!!”

“in our chaotic and messy life, | wish we still had a little space to remember that this

dunya is just-a-test, and that with every hardship Allah offers a way to ease it”

“Natus Vincere”

viii



DAFTAR ISl

HALAMAN JUDUL ....oviiiiiiicce ettt i
LEMBAR PERSETUJUAN SIDANG TUGAS AKHIR ..o, i
LEMBAR PENGESAHAN ...t ii
LEMBAR PERNYATAAN ..o Error! Bookmark not defined.
KATA PENGANTAR .ottt e e snnaeennneeennes \
LEMBAR PERSEMBAHAN ...t Vi
MOTTO i ekt et 2 SRt et e bt e se e e be e snneennee e Vil
DAFTAR ISL.... e it e fin e s ahn e st e e st e e s aeeeenneeans iX
DAFTAR GAMBAR ..ottt ittt aih st e et ess et sesearens Xii
DAFTAR TABEL........ oottt abn s Xiii
ABSTRAK ... i e b Error!' Bookmark not defined.
ABSTRACT ..t it esiiie s Error! Bookmark not defined.
BAB 1 PENDAHULUAN .........cicienr it i Error! Bookmark not defined.
1.1  Latar Belakang.........ccoimmnniiviiinnnioinis Error! Bookmark not defined.
1.2 Rumusan Masalah ...........c.eovinn i Error! Bookmark not defined.
1.3 Tujuan Penelitian: ..o iiiiiisenans s Error! Bookmark not defined.
1.4 Manfaat Penelitian.....c.cc...ccoivevmienieeininns Error! Bookmark not defined.
1.5  Batasan Penelitian ..o, Error! Bookmark not defined.
BAB 2 KAJIAN PUSTAKA ... Error! Bookmark not defined.
2.1  Natural Language Processing (NLP)..... Error! Bookmark not defined.
2.2 Named Entity Recognition (NER)-.......... Error! Bookmark not defined.

221 Peran NER dalam Analisis Pidato PolitikError! Bookmark not
defined.

2.3 Arsitektur Transformer dan Perkembangan IndoBERT .................. Error!
Bookmark not defined.

2.4  Tahapan Pre-Processing dalam NLP...... Error! Bookmark not defined.
2.4.1  Data Cleaning........cccccoceniivninnnnnns Error! Bookmark not defined.
2.4.2  Normalisasi Data...........c.ccceeuvruenee. Error! Bookmark not defined.
2.4.3  WordPiece Tokenization ................. Error! Bookmark not defined.

2.5  Pelabelan Otomatis...........cccccevevvveeveennen. Error! Bookmark not defined.

2.6 Evaluasi Proses Pelatihan Model............ Error! Bookmark not defined.

2.7  Indikator Evaluasi Kinerja Model .......... Error! Bookmark not defined.

2.8  Penelitian Terdahulu.............cccooveenennne. Error! Bookmark not defined.



BAB 3 METODOLOGI PENELITIAN................ Error! Bookmark not defined.

3.1 AlurPenelitian.........cccoovvineniiienininnnns Error! Bookmark not defined.
3.2 Deskripsi Dataset..........ccccovevveiiiinieennn. Error! Bookmark not defined.
3.3 Pengumpulan Data..........cccoeenireninnnnnns Error! Bookmark not defined.
3.3.1  Sumber Data.......cccocereriiiiininins Error! Bookmark not defined.
3.3.2  Metode Pengumpulan Data............. Error! Bookmark not defined.
3.4  Preprocessing Data ..........ccccooceveniniinnnns Error! Bookmark not defined.
3.4.1  Pembersihan Data...........ccivureerrnnens Error! Bookmark not defined.
3.4.2  Normalisasi TekS.........cciveiiviennne.. Error! Bookmark not defined.
3.4.3  TOKENISAST .itiiiveniiiiiiiieiiiiesiesieaias Error! Bookmark not defined.
3.5 Labeling Data.........cccoeeviiiencivinciveeinnn Error! Bookmark not defined.
3.5.1 - Tujuan Labeling Data.............cce..... Error! Bookmark not defined.
3.5.2 © Metode Labeling ............ccccovervrenene. Error! Bookmark not defined.

3.6 Penanganan Ketidakseimbangan Data ... Error! Bookmark not defined.

3.7° Fine Tuning IndoBERT Untuk Tugas NERError! ~ Bookmark - not
defined.

3.7.1  Pre-Trained IndoBERT ...........c..... Error! Bookmark not defined.
3.7.2 ~ Proses Fine-Tuning IndoBERT....... Error! Bookmark not defined.

3.7  Evaluasi Model.....ccccooiin i Error! Bookmark not defined.
3.8 Analisis Distribusi Entitas.........cvenui.e Error! Bookmark not defined.
BAB 4 HASIL DAN PEMBAHASAN..........ccee.. Error! Bookmark not defined.
4.1 Hasil Preprocessing Data..........c..c......... Error! Bookmark not defined.
4.2  Hasil Labeling Data.............cccccooenvninnis Error! Bookmark not defined.

421 Prediksi Model Dalam-Pelabelan .... Error! Bookmark not defined.

4.3  Pemilihan dan Pelatihan Model IndoBERTError! Bookmark not
defined.

4.3.1  Hyperparameter pemodelan IndoBERTError! Bookmark not
defined.

4.3.2  Pembagian Data K-Fold CrossvalidationError! Bookmark not
defined.

4.4 Pengujian Data.........cccccoeeveveeiieiiesieennnn, Error! Bookmark not defined.
4.5 Evaluasi Kinerja Model............c..co..... Error! Bookmark not defined.

45.1 Hasil Evaluasi Skema 2 Fold Cross-ValidationError! Bookmark
not defined.

45.2 Hasil Evaluasi Skema 3 Fold Cross-ValidationError! Bookmark
not defined.



45.3 Hasil Evaluasi Skema 4 Fold Cross-ValidationError! Bookmark
not defined.

454 Hasil Evaluasi 6 Fold Cross-ValidationError!  Bookmark not
defined.

4.6  Analisis Distribusi Entitas...................... Error! Bookmark not defined.

4.7  Interpretasi Kinerja Model dan Implikasi PenelitianError!  Bookmark
not defined.

BAB 5 KESIMPULAN DAN SARAN........c..cc...... Error! Bookmark not defined.
51  Kesimpulan........cccooveeviensiinsiiine e, Error! Bookmark not defined.
5.2 SArAN....ciiiiii e eitie e eat e e Error! Bookmark not defined.

DAFTAR PUSTAKA i Error! Bookmark not defined.

LAMPIRAN ..ottt bbb i Error! Bookmark not defined.

Xi



DAFTAR GAMBAR

Gambar 3.1 Alur Penelitian..........cccccoovevvereneenne. Error! Bookmark not defined.
Gambar 4.1 Visualisasi Parameter 6 Fold dengan 10 EpochError! Bookmark not
defined.

Gambar 4.2 Visualisasi Parameter 6 Fold dengan 5 EpochError! Bookmark not
defined.

Gambar 4.3 Confussion Matrix 2 Fold 5 Epoch ... Error! Bookmark not defined.
Gambar 4.4 Confussion Matrix 3 Fold 5 Epoch ... Error! Bookmark not defined.
Gambar 4.5 Confussion Matrix 4 Fold 5 Epoch ... Error! Bookmark not defined.
Gambar 4.6 Confussion Matrix 6 Fold 5 Epoch... Error! Bookmark not defined.
Gambar 4.7 Persebaran label penting.................... Error!l Bookmark not defined.

Xii


file:///G:/SIDANG/NABILLAH%20SIDANG.docx%23_Toc206583088

DAFTAR TABEL

Tabel 2.1 Kategori Entitas...........c.cccccvevvevveineennenn, Error! Bookmark not defined.
Tabel 2.2 Penelitian Terdahulu .............ccceoenvneee. Error! Bookmark not defined.
Tabel 3.1 Contoh Hasil Pembersihan Data............ Error! Bookmark not defined.
Tabel 3.2 Contoh Hasil Normalisasi Data............. Error! Bookmark not defined.
Tabel 3.3 Contoh Hasil Tokenisasi...........ccceeenne. Error! Bookmark not defined.
Tabel 3.4 Kategori Entitas.........cccoceveveninnnennnn. Error! Bookmark not defined.
Tabel 3.5 Contoh Hasil Labeling ..........c.c.ccoccue.ne. Error! Bookmark not defined.
Tabel 3.6 Contoh Hasil Matrik Kalimat Pertama.. Error! Bookmark not defined.
Tabel 4.1 Hasil Preprocessing Data.............co..... Error! Bookmark not defined.
Tabel 4.2 Deskripsi Skema Pelabelan................... Error! Bookmark not defined.
Tabel 4.3 Hasil Prediksi Model.............cccccceuve.ee. Error! Bookmark not defined.
Tabel 4.4 Hasil Labeling Data..............ccccccrveenine. Error! Bookmark not defined.

Tabel 4.5 Konfigurasi Hyperparameter Pelatinan ModelError! Bookmark not
defined.

Tabel 4.6 Hasil Pengujian 6 Fold dengan 10 epochError! Bookmark not defined.
Tabel 4.7 Akurasi Setiap Fold ...cc.....ocovvverniiinn, Error! Bookmark not defined.
Tabel 4.8 Sebaran Hasil Evaluasi Pada 2 Fold ..... Error! Bookmark not defined.
Tabel 4.9 Hasil Klasifikasi Token Pada 2 Fold .... Error! Bookmark not defined.
Tabel 4.10 Classification Report Pada 2 Fold...... Error! Bookmark not defined.
Tabel 4. 11 Sebaran Hasil Evaluasi Pada 3 Fold.. Error! Bookmark not defined.
Tabel 4. 12 Hasil Klasifikasi Token Pada 3 Fold . Error! Bookmark not defined.
Tabel 4. 13 Classification Report Pada 3 Fold ..... Error! Bookmark not defined.
Tabel 4.14 Sebaran Hasil Evaluasi Pada 4 Fold...Error! Bookmark not defined.
Tabel 4.15 Hasil Klasifikasi Token Pada 4 Fold-.. Error! Bookmark not defined.
Tabel 4.16 Classification Report Pada 4 Fold ...... Error! Bookmark not defined.
Tabel 4.17 Sebaran Hasil Evaluasi Pada 6 Fold... Error! Bookmark not defined.
Tabel 4.18 Hasil Klasifikasi Token Pada 6 Fold .. Error! Bookmark not defined.
Tabel 4.19 Classification Report Pada 6 Fold...... Error! Bookmark not defined.
Tabel 4.20 Label O..ovveeeiii i Error! Bookmark not defined.

Xiii



Xiv



