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ABSTRAK 

 

Tohpatti Crippa Praha, Penerapan Transfer Learning Terhadap Perbandingan 

Model Klasifikasi Berita Hoaks Berbahasa Indonesia Menggunakan Convolutional 

Neural Networks (CNN) dan Long Short-Term Memory (LSTM). Dosen 

Pembimbing: Dr. Widodo, S.Kom., M.Kom., Murien Nugraheni, S.T., M.Cs. 

Program Studi Pendidikan Teknik Informatika dan Komputer. Fakultas Teknik. 

Universitas Negeri Jakarta. 2023. 

Kemudahan dalam mengakses dan berbagi informasi di dunia maya 

membuat berita palsu menyebar begitu cepat dan sulit untuk diatasi. Untuk 

mendeteksi berita palsu dengan cepat dan akurat dibutuhkan metode yang tepat, 

salah satunya dengan menggunakan teknik deep learning. Berdasarkan beberapa 

penelitian relevan, Convolutional Neural Networks (CNN) dan Long Short Term-

Memory (LSTM) menjadi arsitektur deep learning yang mampu memberikan 

kinerja yang baik dalam menangani tugas klasifikasi berita palsu termasuk berita 

palsu berbahasa Indonesia. Penelitian ini bertujuan untuk mengetahui perbandingan 

kinerja model CNN dan LSTM dalam menangani kasus klasifikasi berita palsu 

bahasa Indonesia. Data yang digunakan berupa teks berita nyata berjumlah 643 

yang bersumber dari CNNIndonesia, Liputan6, dan Detik, serta teks berita palsu 

berjumlah 697 yang bersumber dari TurnBackHoax dengan total keseluruhan 

keduanya mencapai 1340 data teks berita. Selain itu, dalam penelitian ini juga 

dilakukan pengujian untuk membuktikan pengaruh teknik transfer learning yang 

dapat menangani permasalahan keterbatasan jumlah data yang sedikit dan mampu 

meningkatkan kinerja model. Penerapan teknik transfer learning dilakukan dengan 

mengkombinasikan pretrained language model IndoBERT terhadap model CNN 

dan LSTM. Berdasarkan hasil penelitian menunjukkan bahwa model CNN mampu 

memberikan akurasi terbaik mencapai 99,6269% dan justru mengalami penurunan 

kinerja ketika dikombinasikan dengan IndoBERT dengan akurasi hanya 96,6418%. 

Sedangkan model LSTM meskipun tidak mampu mengungguli kinerja model CNN 

dengan akurasi hanya mencapai 92,9104%, tapi ketika dikombinasikan dengan 

IndoBERT mampu mengalami peningkatan kinerja dengan akurasi mencapai 

97,7612%. Sehingga, dapat dianggap bahwa model CNN tidak mampu untuk 

menangkap representasi yang dihasilkan oleh IndoBERT sebaik model LSTM. 

 

Kata Kunci: Klasifikasi Berita Hoaks Berbahasa Indonesia, Convolutional Neural 

Networks (CNN), Long Short-Term Memory (LSTM), Pretrained Language Model 

IndoBERT, Transfer Learning 
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ABSTRACT 

 

Tohpatti Crippa Praha, Application of Transfer Learning to Comparison of 

Indonesian Language Hoax News Classification Models Using Convolutional 

Neural Networks (CNN) and Long Short-Term Memory (LSTM). Supervisor: Dr. 

Widodo, S.Kom., M.Kom., Murien Nugraheni, S.T., M.Cs. Informatics and 

Computer Engineering Education Study Program. Faculty of Engineering. State 

University of Jakarta. 2023. 

 The ease of accessing and sharing information in cyberspace makes fake 

news spread so fast and difficult to overcome. To detect fake news quickly and 

accurately, the right methods are needed, one of which is using deep learning 

techniques. Based on several relevant studies, Convolutional Neural Networks 

(CNN) and Long Short Term-Memory (LSTM) are deep learning architectures that 

can provide good performance in handling the task of classifying fake news, 

including fake news in Indonesian. This study aims to compare the performance of 

the CNN and LSTM models in handling cases of Indonesian fake news 

classification. The data used is in the form of 643 real news texts sourced from 

CNNIndonesia, Liputan6, and Detik, as well as 697 fake news texts sourced from 

TurnBackHoax with a total of 1340 news text data. In addition, this research also 

conducted tests to prove the effect of the transfer learning technique which can 

overcome the problem of limited number of small data and able to improve model 

performance. The transfer learning technique is applied by combining the 

IndoBERT pretrained language model with the CNN and LSTM models. Based on 

the results of the study, it shows that the CNN model can provide the best accuracy, 

reaching 99.6269% and experiences a decrease in performance when combined 

with IndoBERT with an accuracy of only 96.6418%. While the LSTM model, 

although not able to outperform the CNN model with an accuracy of only reaching 

92.9104%, when combined with IndoBERT is able to experience increased 

performance with an accuracy of up to 97.7612%. So, it can be assumed that the 

CNN model is not able to capture the representation produced by IndoBERT as well 

as the LSTM model. 

 

Keywords: Indonesian Language Hoax News Classification, Convolutional Neural 

Networks (CNN), Long Short-Term Memory (LSTM), Pretrained Language Model 

IndoBERT, Transfer Learning 

  



 
 

viii 
 

DAFTAR ISI 

 

HALAMAN PENGESAHAN ............................................................................... ii 

LEMBAR PERNYATAAN ................................................................................. iii 

KATA PENGANTAR .......................................................................................... iv 

ABSTRAK ............................................................................................................ vi 

ABSTRACT ......................................................................................................... vii 

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

DAFTAR TABEL ................................................................................................ xi 

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

DAFTAR LAMPIRAN ...................................................................................... xiv 

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

PENDAHULUAN .................................................................................................. 1 

1.1. Latar Belakang ....................................................................................... 1 

1.2. Identifikasi Masalah ............................................................................... 4 

1.3. Pembatasan Masalah ............................................................................. 4 

1.4. Perumusan Masalah ............................................................................... 5 

1.5. Tujuan Penelitian ................................................................................... 5 

1.6. Manfaat Penelitian ................................................................................. 5 

BAB II .................................................................................................................... 7 

TINJAUAN PUSTAKA ........................................................................................ 7 

2.1. Kerangka Teoritik .................................................................................. 7 

2.1.1. Berita Hoaks ...................................................................................... 7 

2.1.2. Machine Learning ............................................................................. 9 

2.1.3. Deep Learning ................................................................................. 10 

2.1.4. Artificial Neural Networks (ANN) .................................................. 11 

2.1.5. Convolutional Neural Networks (CNN).......................................... 13 

2.1.6. Recurrent Neural Networks (RNN) ................................................ 18 



 
 

ix 
 

2.1.7. Long Short-Term Memory (LSTM) ................................................ 20 

2.1.8. Bidirectional Encoder Representations from Transformers (BERT)

 22 

2.1.9. Overftting dan Underfitting ............................................................. 24 

2.1.10. Transfer Learning ........................................................................... 24 

2.1.11. Confusion Matrices ......................................................................... 26 

2.2. Penelitian yang Relevan ....................................................................... 27 

2.3. Kerangka Berpikir ............................................................................... 31 

BAB III ................................................................................................................. 34 

METODELOGI PENELITIAN ......................................................................... 34 

3.1. Tempat dan Waktu Penelitian ............................................................ 34 

3.2. Alat dan Bahan Penelitian ................................................................... 34 

3.2.1. Alat Penelitian ................................................................................. 34 

3.2.2. Bahan Penelitian.............................................................................. 35 

3.3. Diagram Alir Penelitian ....................................................................... 36 

3.3.1. Pemrosesan Awal pada Kumpulan Data ......................................... 36 

3.3.3. Mendefinisikan Arsitektur Model yang Digunakan ........................ 37 

3.3.4. Fine-tuning Model dengan Hyperparameters yang Berbeda .......... 38 

3.3.5. Evaluasi Model menggunakan Confusion Matrices ....................... 39 

3.4. Teknik dan Prosedur Pengumpulan Data .......................................... 40 

3.5. Teknik Analisis Data ............................................................................ 41 

BAB IV ................................................................................................................. 44 

PEMBAHASAN .................................................................................................. 44 

4.1. Deskripsi Hasil Penelitian .................................................................... 44 

4.1.1. Hasil Penelitian Skenario Pertama .................................................. 46 

4.1.2. Hasil Penelitian Skenario Kedua ..................................................... 50 

4.2. Pengujian Model Klasifikasi ................................................................ 57 



 
 

x 
 

4.3. Analisis Hasil Penelitian ...................................................................... 61 

BAB V ................................................................................................................... 65 

KESIMPULAN DAN SARAN ........................................................................... 65 

5.1. Kesimpulan ........................................................................................... 65 

5.2. Saran ...................................................................................................... 65 

DAFTAR PUSTAKA .......................................................................................... 67 

LAMPIRAN ......................................................................................................... 71 

DAFTAR RIWAYAT HIDUP ........................................................................... 90 

 

  



 
 

xi 
 

DAFTAR TABEL 

 

Tabel 2. 1. Penelitian relevan ............................................................................ 29 

Tabel 3. 1. Daftar spesifikasi perangkat penelitian ........................................... 34 

Tabel 3. 2. Confusion matrices ......................................................................... 41 

Tabel 3. 3. Tabel perbandingan hasil kinerja model tanpa kombinasi  ................. 

 IndoBERT ....................................................................................... 42 

Tabel 3. 4. Tabel perbandingan hasil kinerja model dengan kombinasi 

IndoBERT melalui teknik transfer learning ................................... 42 

Tabel 4. 1. Arsitektur model CNN beserta hyperparameters-nya ..................... 47 

Tabel 4. 2. Perbandingan hasil kinerja model CNN dengan perbedaan  ............... 

 jumlah filter ..................................................................................... 48 

Tabel 4. 3. Arsitektur model LSTM beserta hyperparameters-nya ................... 49 

Tabel 4. 4. Perbandingan hasil kinerja model LSTM dengan perbedaan  ............ 

 jumlah unit ...................................................................................... 50 

Tabel 4. 5. Arsitektur model IndoBERT+CNN beserta hyperparameters-nya . 51 

Tabel 4. 6. Perbandingan hasil kinerja model IndoBERT+CNN dengan 

perbedaan jumlah filter serta learning_rate = 0,001 ....................... 52 

Tabel 4. 7. Perbandingan hasil kinerja model IndoBERT+CNN dengan 

perbedaan jumlah filter serta learning_rate = 0,0001 ..................... 53 

Tabel 4. 8. Perbandingan hasil kinerja model IndoBERT+CNN dengan 

perbedaan jumlah filter serta learning_rate = 0,00002 ................... 54 

Tabel 4. 9. Arsitektur model IndoBERT+LSTM beserta hyperparameters-nya 54 

Tabel 4. 10. Perbandingan hasil kinerja model IndoBERT+LSTM dengan 

perbedaan jumlah unit serta learning_rate = 0,001 ........................ 55 

Tabel 4. 11. Perbandingan hasil kinerja model IndoBERT+LSTM dengan 

perbedaan jumlah unit serta learning_rate = 0,0001 ...................... 56 

Tabel 4. 12. Perbandingan hasil kinerja model IndoBERT+LSTM dengan 

perbedaan jumlah unit serta learning_rate = 0,00002 .................... 57 

Tabel 4. 13. Tabel perbandingan hasil kinerja model secara keseluruhan .......... 64 

  



 
 

xii 
 

DAFTAR GAMBAR 

 

Gambar 2. 1. Machine Learning: Paradigma Pemrograman Baru  ....................... 

 (Chollet, 2018) ............................................................................... 9 

Gambar 2. 2. Neuron Buatan (da Silva et al., 2017) ......................................... 12 

Gambar 2. 3. Struktur Jaringan Saraf Konvolusi (LeCun et al., 1998) ............. 14 

Gambar 2. 4. Convolutional Layer (Goodfellow et al., 2016) .......................... 15 

Gambar 2. 5. Pooling Layer (Yingge et al., 2020) ............................................ 17 

Gambar 2. 6. Jaringan Saraf Berulang (Goodfellow et al., 2016) ..................... 19 

Gambar 2. 7. Arsitektur LSTM dengan gerbang lupa (Yu et al., 2019)............ 21 

Gambar 2. 8. Ilustrasi Transfer Learning (Jain, n.d.) ........................................ 25 

Gambar 2. 9. Confusion Matrices (Kulkarni et al., 2020) ................................. 26 

Gambar 2. 10. Kerangka Berpikir ....................................................................... 33 

Gambar 3. 1. Mengunduh pretrained language model IndoBERT ................... 38 

Gambar 3. 2. Membekukan lapisan pada model ............................................... 38 

Gambar 3. 3. Diagram Alir Penelitian ............................................................... 40 

Gambar 4. 1. Data sebelum dilakukan pemrosesan awal ...................................... 45 

Gambar 4. 2. Data setelah dilakukan pemrosesan awal ........................................ 45 

Gambar 4. 3. Kurva riwayat pelatihan model CNN .............................................. 48 

Gambar 4. 4. Kurva riwayat pelatihan model LSTM ........................................... 49 

Gambar 4. 5. Kurva riwayat pelatihan model IndoBERT+CNN dengan 

learning_rate = 0,001 ..................................................................... 51 

Gambar 4. 6. Kurva riwayat pelatihan model IndoBERT+CNN dengan 

learning_rate = 0,0001 ................................................................... 53 

Gambar 4. 7. Kurva riwayat pelatihan model IndoBERT+CNN dengan 

learning_rate = 0,00002 ................................................................. 53 

Gambar 4. 8. Kurva riwayat pelatihan model IndoBERT+LSTM dengan 

learning_rate = 0,001 ..................................................................... 55 

Gambar 4. 9. Kurva riwayat pelatihan model IndoBERT+LSTM dengan 

learning_rate = 0,0001 ................................................................... 56 

Gambar 4. 10. Kurva riwayat pelatihan model IndoBERT+LSTM dengan 

learning_rate = 0,00002 ................................................................. 57 

Gambar 4. 11. Uji Pembuktian Kinerja Model IndoBERT+CNN (i) ................. 58 



 
 

xiii 
 

Gambar 4. 12. Uji Pembuktian Kinerja Model IndoBERT+CNN (ii) ................ 59 

Gambar 4. 13. Uji Pembuktian Kinerja Model IndoBERT+CNN (iii) ............... 59 

Gambar 4. 14. Uji Pembuktian Kinerja Model IndoBERT+LSTM (i) ............... 60 

Gambar 4. 15. Uji Pembuktian Kinerja Model IndoBERT+LSTM (ii) .............. 60 

Gambar 4. 16. Uji Pembuktian Kinerja Model IndoBERT+LSTM (iii) ............. 61 

  



 
 

xiv 
 

DAFTAR LAMPIRAN 
 

LAMPIRAN 1. Proses encode kumpulan data dengan tokenizer dari  .................. 

 Tensorflow ................................................................................ 71 

LAMPIRAN 2. Penerapan strategi padding and truncation .............................. 71 

LAMPIRAN 3. Proses pelatihan model CNN .................................................... 72 

LAMPIRAN 4. Kurva riwayat pelatihan model CNN ....................................... 73 

LAMPIRAN 5. Hasil perbandingan kinerja model CNN ................................... 73 

LAMPIRAN 6. Proses pelatihan model LSTM .................................................. 74 

LAMPIRAN 7. Kurva riwayat pelatihan model LSTM ..................................... 75 

LAMPIRAN 8. Hasil perbandingan kinerja model LSTM ................................ 75 

LAMPIRAN 9. Pengunduhan tokenizer dan model IndoBERT menggunakan 

pustaka Transformers ................................................................ 76 

LAMPIRAN 10. Proses encode kumpulan data dengan tokenizer dari 

Transformers ............................................................................. 77 

LAMPIRAN 11. Proses ekstrasi data input dari hasil encoding .......................... 77 

LAMPIRAN 12. Proses pelatihan model IndoBERT+CNN dengan learning_rate 

= 0,001 ...................................................................................... 78 

LAMPIRAN 13. Kurva riwayat pelatihan model IndoBERT+CNN dengan 

learning_rate = 0,001 ............................................................... 79 

LAMPIRAN 14. Hasil perbandingan kinerja model IndoBERT+CNN dengan 

learning_rate = 0,001 ............................................................... 79 

LAMPIRAN 15. Proses pelatihan model IndoBERT+CNN dengan learning_rate 

= 0,0001 .................................................................................... 80 

LAMPIRAN 16. Kurva riwayat pelatihan model IndoBERT+CNN dengan 

learning_rate = 0,0001 ............................................................. 81 

LAMPIRAN 17. Hasil perbandingan kinerja model IndoBERT+CNN dengan 

learning_rate = 0,0001 ............................................................. 81 

LAMPIRAN 18. Proses pelatihan model IndoBERT+CNN dengan learning_rate 

= 0,00002 .................................................................................. 82 

LAMPIRAN 19. Kurva riwayat pelatihan model IndoBERT+CNN dengan 

learning_rate = 0,00002 ........................................................... 83 



 
 

xv 
 

LAMPIRAN 20. Hasil perbandingan kinerja model IndoBERT+CNN dengan 

learning_rate = 0,00002 ........................................................... 83 

LAMPIRAN 21. Proses pelatihan model IndoBERT+LSTM dengan 

learning_rate = 0,001 ............................................................... 84 

LAMPIRAN 22. Kurva riwayat pelatihan model IndoBERT+LSTM dengan 

learning_rate = 0,001 ............................................................... 85 

LAMPIRAN 23. Hasil perbandingan kinerja model IndoBERT+LSTM dengan 

learning_rate = 0,001 ............................................................... 85 

LAMPIRAN 24. Proses pelatihan model IndoBERT+LSTM dengan 

learning_rate = 0,0001 ............................................................. 86 

LAMPIRAN 25. Kurva riwayat pelatihan model IndoBERT+LSTM dengan 

learning_rate = 0,0001 ............................................................. 87 

LAMPIRAN 26. Hasil perbandingan kinerja model IndoBERT+LSTM dengan 

learning_rate = 0,0001 ............................................................. 87 

LAMPIRAN 27. Proses pelatihan model IndoBERT+LSTM dengan 

learning_rate = 0,00002 ........................................................... 88 

LAMPIRAN 28. Kurva riwayat pelatihan model IndoBERT+LSTM dengan 

learning_rate = 0,00002 ........................................................... 89 

LAMPIRAN 29. Hasil perbandingan kinerja model IndoBERT+LSTM dengan 

learning_rate = 0,00002 ........................................................... 89 


	89e3d03a187864f8187228a1530e6e26816c3826e434dc0d467018bb53183712.pdf
	ac649515f9a36f13a267b364b976c4cdeea1869f6b6ecfb8242e204e1ae8d5c5.pdf
	89e3d03a187864f8187228a1530e6e26816c3826e434dc0d467018bb53183712.pdf

