
 vii 

DAFTAR ISI 

 

HALAMAN COVER………………………………………………….……………i 

HALAMAN JUDUL………………………………………………………………..ii 

HALAMAN PENGESAHAN……………………………………………………...iii 

PERNYATAAN BEBAS PLAGIASI……………………………………………...iv 

PRAKATA…………………………………………………………………………...v 

DAFTAR ISI ............................................................................................................. viii 

DAFTAR GAMBAR ................................................................................................. xii 

DAFTAR TABEL .................................................................................................... xiv 

ABSTRAK ................................................................................................................. xv 

BAB I PENDAHULUAN ............................................................................................ 1 

1.1 Latar belakang ............................................................................................. 1 

1.2 Permasalahan Penelitian .............................................................................. 5 

1.3 Batasan Masalah ........................................................................................... 5 

1.4 Tujuan Penelitian .......................................................................................... 6 

1.5 Manfaat Penelitian ........................................................................................ 6 

BAB II TINJAUAN PUSTAKA ................................................................................. 7 

BAB III LANDASAN TEORI .................................................................................. 14 

3.1 Depresi ........................................................................................................ 14 

3.2 Natural Language Processing .................................................................... 15 

3.3 Data Pre-Processing ................................................................................... 15 

KONTEKSTUAL DAN NON-KONTEKSTUAL WORD EMBEDDING DALAM MENDETEKSI TWEET
MULTICLASS BERNUANSA DEPRESIF
DI TWITTER MENGGUNAKAN LONG SHORT-TERM MEMORY&Atilde;â€š&Acirc;&cedil;
ARIF FARHAN BUKHORI, Lukman Heryawan, S.T., M.T., Ph.D.; Drs. Edi Winarko, M.Sc.,Ph.D.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 viii 

3.4 Exploratory Data Analysis .......................................................................... 16 

3.5 Word Embedding ......................................................................................... 16 

3.5.1 Word2Vec .................................................................................................... 17 

3.5.2 FastText ....................................................................................................... 17 

3.5.3 Bidirectional Encoder Representations from Transformers (BERT) .......... 18 

3.6 Long Short-Term Memory ........................................................................... 19 

3.7 Tensorflow ................................................................................................... 20 

3.8 Hyperparameter .......................................................................................... 20 

3.8.1 Number of Hidden Layer ........................................................................ 21 

3.8.2 Epoch ...................................................................................................... 21 

3.8.3 Pooling .................................................................................................... 21 

3.8.4 Loss Function .......................................................................................... 21 

3.8.5 Dropout layer .......................................................................................... 22 

3.8.6 Learning Rate .......................................................................................... 22 

3.8.7 Batch size ................................................................................................ 22 

3.9. Performance Evaluation .................................................................................. 22 

3.9.1 Confusion Matrix .................................................................................... 23 

3.9.2 Accuracy .................................................................................................. 23 

3.9.3 Recall ...................................................................................................... 24 

3.9.4 Precision ................................................................................................. 24 

3.9.5 F1-Score .................................................................................................. 24 

3.9.6 Support .................................................................................................... 24 

3.9.7 Weighted-Average ................................................................................... 24 

BAB IV ANALISIS DAN PERANCANGAN ......................................................... 25 

4.1.  Deskripsi Penelitian .................................................................................... 25 

4.2. Alat dan Bahan ............................................................................................ 26 

KONTEKSTUAL DAN NON-KONTEKSTUAL WORD EMBEDDING DALAM MENDETEKSI TWEET
MULTICLASS BERNUANSA DEPRESIF
DI TWITTER MENGGUNAKAN LONG SHORT-TERM MEMORY&Atilde;â€š&Acirc;&cedil;
ARIF FARHAN BUKHORI, Lukman Heryawan, S.T., M.T., Ph.D.; Drs. Edi Winarko, M.Sc.,Ph.D.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 ix 

4.3. Alur Penelitian ............................................................................................ 27 

4.4. Studi Literatur ............................................................................................. 28 

4.5. Data Akuisisi ............................................................................................... 28 

4.6. Data Preprocessing ..................................................................................... 29 

4.7. Word embedding ......................................................................................... 31 

4.7.1. Word2Vec ................................................................................................ 31 

4.7.2. FastText ................................................................................................... 32 

4.7.3. BERT ...................................................................................................... 33 

4.8. Pembuatan dan Pengujian Model LSTM .................................................... 34 

4.9. Evaluasi Model ........................................................................................... 37 

BAB V IMPLEMENTASI ........................................................................................ 39 

5.1. Spesifikasi Hardware dan Software ............................................................ 39 

5.2. Data Akuisisi ............................................................................................... 40 

5.3. Preprocessing .............................................................................................. 40 

5.3.1. Expanding Contractions ......................................................................... 41 

5.3.2. Twitter Mentions & URLs Removal ....................................................... 44 

5.3.3. Whitespace Removal ............................................................................... 44 

5.3.4. Case Folding ........................................................................................... 45 

5.3.5. Punctuation Removal .............................................................................. 45 

5.3.6. Convert to String Type ............................................................................ 45 

5.4. Exploratory Data Anaylisis ......................................................................... 46 

5.4.1. Dataset Neutral ....................................................................................... 46 

5.4.2. Dataset Depression ................................................................................. 47 

5.4.3. Dataset Negative ..................................................................................... 47 

5.4.4. Dataset Positive ....................................................................................... 48 

5.5. Tokenization ................................................................................................ 49 

KONTEKSTUAL DAN NON-KONTEKSTUAL WORD EMBEDDING DALAM MENDETEKSI TWEET
MULTICLASS BERNUANSA DEPRESIF
DI TWITTER MENGGUNAKAN LONG SHORT-TERM MEMORY&Atilde;â€š&Acirc;&cedil;
ARIF FARHAN BUKHORI, Lukman Heryawan, S.T., M.T., Ph.D.; Drs. Edi Winarko, M.Sc.,Ph.D.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 x 

5.6. Padding ....................................................................................................... 49 

5.7. Word embedding ......................................................................................... 50 

5.7.1. Word2Vec ................................................................................................ 50 

5.7.2. FastText ................................................................................................... 51 

5.7.3. BERT ...................................................................................................... 52 

5.8. One-Hot Encoding ...................................................................................... 52 

5.9. Model Training ........................................................................................... 53 

5.9.1. Data splitting ........................................................................................... 53 

5.9.2. Membuat dan Melatih Model LSTM ...................................................... 54 

5.9.2.1. Word2Vec + LSTM ............................................................................. 55 

5.9.2.2. FastText + LSTM ................................................................................ 56 

5.9.2.3. BERT + LSTM.................................................................................... 57 

5.10. Pelatihan dan Validasi Model ..................................................................... 58 

5.11. Evaluasi Model ........................................................................................... 58 

BAB VI HASIL DAN PEMBAHASAN .................................................................. 60 

6.1. Hasil Exploratory Data Analysis ................................................................ 60 

6.1.1. Depressive ............................................................................................... 60 

6.1.2. Neutral .................................................................................................... 61 

6.1.3. Positive .................................................................................................... 61 

6.1.4. Negative .................................................................................................. 62 

6.2. Hasil Eksperimen Model ............................................................................. 63 

6.2.1. Word2Vec + LSTM ................................................................................. 63 

6.2.2. FastText + LSTM .................................................................................... 67 

6.2.3. BERT + LSTM........................................................................................ 69 

6.3. Perbandingan Model ................................................................................... 72 

BAB VII KESIMPULAN ......................................................................................... 75 

KONTEKSTUAL DAN NON-KONTEKSTUAL WORD EMBEDDING DALAM MENDETEKSI TWEET
MULTICLASS BERNUANSA DEPRESIF
DI TWITTER MENGGUNAKAN LONG SHORT-TERM MEMORY&Atilde;â€š&Acirc;&cedil;
ARIF FARHAN BUKHORI, Lukman Heryawan, S.T., M.T., Ph.D.; Drs. Edi Winarko, M.Sc.,Ph.D.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 xi 

7.1. Kesimpulan .................................................................................................. 75 

7.2. Saran ........................................................................................................... 75 

 

  

KONTEKSTUAL DAN NON-KONTEKSTUAL WORD EMBEDDING DALAM MENDETEKSI TWEET
MULTICLASS BERNUANSA DEPRESIF
DI TWITTER MENGGUNAKAN LONG SHORT-TERM MEMORY&Atilde;â€š&Acirc;&cedil;
ARIF FARHAN BUKHORI, Lukman Heryawan, S.T., M.T., Ph.D.; Drs. Edi Winarko, M.Sc.,Ph.D.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 xii 

DAFTAR GAMBAR  

3.1    Arsitektur Sel dari Long Short-Term Memory (Chug, 2021)   19 

3.2    Confusion Matrix (Krüger, 2016)      23 

4.1    Alur dan Penelitian yang akan Dilakukan     27 

4.2    Rancangan Arsitektur Word2Vec dengan model LSTM   32 

4.3    Rancangan Arsitektur FastText dengan model LSTM   33 

4.4    Rancangan Arsitektur BERT dengan model LSTM    34 

4.5    Alur Pembuatan dan Pengujian Model LSTM    35 

4.6 Visualisasi Rancangan Arsitektur Model LSTM    36 

5.1  Implementasi Twitter Mentions & URLs removals     44 

5.2  Implementasi whitespace removals       45 

5.3 Implementasi case folding        45 

5.4  Implementasi punctuation removals       45 

5.5  Implementasi convert to string type       46 

5.6  Implementasi wordcloud untuk dataset neutral     47 

5.7 Implementasi wordcloud untuk dataset depressive    47 

5.8 Implementasi wordcloud untuk dataset negative     48 

5.9 Implementasi wordcloud untuk dataset positive     49 

5.10 Implementasi tokenization       49 

5.11 Implementasi padding        50 

5.12 Implementasi word embedding Word2Vev      51 

5.13 Implementasi word embedding FastText      51 

5.14 Implementasi Load Word embedding BERT      52 

5.15 Implementasi Word embedding BERT      52 

5.16 Implementasi One-Hot Encoding       53 

5.17  Bentuk Matriks Label setelah One-Hot Encoding     53 

5.18 Implementasi Data splitting        54 

5.19 Visualisasi Arsitektur Model LSTM      54 

5.20 Implementasi Arsitektur Word2Vec + LSTM     55 

5.21 Implementasi Arsitektur FastText + LSTM      56 

KONTEKSTUAL DAN NON-KONTEKSTUAL WORD EMBEDDING DALAM MENDETEKSI TWEET
MULTICLASS BERNUANSA DEPRESIF
DI TWITTER MENGGUNAKAN LONG SHORT-TERM MEMORY&Atilde;â€š&Acirc;&cedil;
ARIF FARHAN BUKHORI, Lukman Heryawan, S.T., M.T., Ph.D.; Drs. Edi Winarko, M.Sc.,Ph.D.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 xiii 

5.22 Implementasi Arsitektur BERT + LSTM      57 

5.23 Implementasi Pelatihan dan Validasi Model      58 

5.25 Implementasi Pembuatan Confusion Matrix      59 

6.1 Wordcloud untuk Data Depressive       60 

6.2 Wordcloud untuk Data Neutral       61 

6.3 Wordcloud untuk Data Positive       62 

6.4 Wordcloud untuk Data Negative       63 

6.4 Mean Weighted Average Word2Vec + LSTM     64 

6.5 Weighted Average F1-Score Word2Vec + LSTM Batch Size 16 with Dropout 

Layer           65 

6.6 Mean Weighted Average FastText + LSTM     66 

6.7 Mean Weighted Average F1-Score FastText + LSTM    67 

6.8 Weighted Average F1-Score FastText + LSTM Batch Size 16 with Dropout 

Layer           65 

6.9 Confusion Matrix FastText + LSTM      69 

6.10 Mean Weighted Average F1-Score BERT + LSTM     70 

6.11 Weighted Average F1-Score BERT + LSTM      71 

6.12 Grafik Confusion Matrix BERT + LSTM      72 

6.13 Grafik Perbandingan Tiap Model      73 

 

 

 

 

  

KONTEKSTUAL DAN NON-KONTEKSTUAL WORD EMBEDDING DALAM MENDETEKSI TWEET
MULTICLASS BERNUANSA DEPRESIF
DI TWITTER MENGGUNAKAN LONG SHORT-TERM MEMORY&Atilde;â€š&Acirc;&cedil;
ARIF FARHAN BUKHORI, Lukman Heryawan, S.T., M.T., Ph.D.; Drs. Edi Winarko, M.Sc.,Ph.D.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 xiv 

DAFTAR TABEL 

 

2.1    Perbandingan Pustaka Terhadap Penelitian yang Dilakukan   10 

4.1    Contoh Case Folding        29 

4.2    Contoh Mention, Retweet & URL Removal     29 

4.3    Contoh Punctuation Removal       30 

4.4    Contoh Whitespace Removal       30 

4.5    Contoh Tokenization        31 

4.6    Rancangan Arsitektur Model LSTM yang akan Digunakan   35 

4.7    Rancangan Kandidat Nilai Hyperparameter yang akan Digunakan  36 

4.8    Rancangan Tabel Hasil Klasifikasi      38 

5.1    Proses Akuisisi Dataset       40 

5.1    Contractions Beserta dengan Kosakata Asli     41 

6.1  Perbandingan Masing-masing Model                 72 

 

 

 

  

KONTEKSTUAL DAN NON-KONTEKSTUAL WORD EMBEDDING DALAM MENDETEKSI TWEET
MULTICLASS BERNUANSA DEPRESIF
DI TWITTER MENGGUNAKAN LONG SHORT-TERM MEMORY&Atilde;â€š&Acirc;&cedil;
ARIF FARHAN BUKHORI, Lukman Heryawan, S.T., M.T., Ph.D.; Drs. Edi Winarko, M.Sc.,Ph.D.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL

