
DAFTAR ISI

Hlm.

HALAMAN JUDUL

LEMBAR PERSETUJUAN

LEMBAR PENGESAHAN

LEMBAR PERNYATAAN KARYA SENDIRI

LEMBAR KEASLIAN DOKUMEN ILMIAH

HALAMAN PERSEMBAHAN

ABSTRAK............................................................................................................... i

ABSTRACT........................................................................................................... ii

KATA PENGANTAR........................................................................................... iii

DAFTAR ISI.......................................................................................................... iv

DAFTAR GAMBAR............................................................................................ vii

DAFTAR TABEL.................................................................................................. ix

DAFTAR LAMPIRAN.......................................................................................... x

DAFTAR ISTILAH.............................................................................................. xi

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

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

1.2 Rumusan Masalah........................................................................................ 3

1.3 Tujuan Penelitian......................................................................................... 3

1.4 Batasan Masalah.......................................................................................... 4

1.5. Kerangka Pemikiran................................................................................... 4

1.6. Sistematika Penulisan................................................................................. 6

BAB II KAJIAN LITERATUR............................................................................ 7

2.1 Tinjauan Pustaka.......................................................................................... 7

2.2 Landasan Teori........................................................................................... 12

2.2.1 Natural Language Processing........................................................... 13

2.2.1.1 Linguistik Umum..................................................................... 14

2.2.1.2 Tahapan Analisis NLP............................................................. 14

2.2.2 Explainable Artificial Intelligence.................................................... 16

iv

https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.xvtyqkwmy2b
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.nkdacayidga7
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.h2kd95npk23e
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.gtghwvu6lqxd
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.z5cy5wj13wbk
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.l3n04j2n9arl
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.uymp11xoiz41
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.tfn1fsseiald
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.t1ajumajvm1i
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.ag5xf72k4adc
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.mp2z65cmrbh8
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.5exnw5q2rmkw
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.h6awst49e2lr
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.abmvij2wz6hk
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.aaffm3gg7hbn
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.rtdmm9pkj71m
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.m468rl5hg34p
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.aissrvxp2hrr
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.f6uuwnr6o45p
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.4t3kvjmubyj1
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.oj0augkz3omu
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.wfajz1mzscx0
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.eq623d4gp34
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.pq0c24ou9uf
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.a1le1tad41s2
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.6j4iftxjj5us


2.2.2.1 Interpretability dan Explainability........................................... 16

2.2.2.2 Feature Attribution................................................................... 17

2.2.3 Machine Learning............................................................................. 17

2.2.4 Deep Learning................................................................................... 18

2.2.5 Arsitektur Transformer..................................................................... 19

2.2.6 Deteksi Berita Hoaks........................................................................ 20

2.2.6.1 Karakteristik Berita Hoaks.......................................................21

2.2.6.2 Karakteristik Berita Fakta........................................................ 22

2.2.7 Text Classification............................................................................ 23

2.2.8 BERT & IndoBERT.......................................................................... 24

2.2.9 Evaluasi Model................................................................................. 25

2.2.10 SHAP (SHapley Additive exPlanations)........................................ 27

2.2.10.1 Penghitungan Nilai SHAP..................................................... 27

2.2.10.2 Visualisasi SHAP................................................................... 28

2.2.11 Rule Based NLG............................................................................. 30

BAB III METODOLOGI.................................................................................... 31

3.1 Pengambilan Data (Obtain)....................................................................... 32

3.2 Pembersihan Data (Scrub)......................................................................... 33

3.3 Eksplorasi Data (Explore).......................................................................... 35

3.4 Pemodelan (Model)....................................................................................35

3.5 Menginterpretasikan Hasil (Interpret)....................................................... 36

3.5.1 Penerapan Metode SHAP................................................................. 37

3.5.2 Penyusunan Penjelasan Naratif......................................................... 38

BAB IV HASIL DAN PEMBAHASAN............................................................. 40

4.1 Hasil Pengambilan Data (Obtain).............................................................. 40

4.1.1 Pengumpulan Data Primer................................................................ 40

4.1.2 Pengumpulan Data Sekunder............................................................ 40

4.1.3 Penggabungan Dataset...................................................................... 41

4.2 Hasil Pembersihan Data (Scrub)................................................................ 45

4.3 Hasil Eksplorasi Data (Explore)................................................................ 51

4.3.1 Karakteristik Teks............................................................................. 51

4.3.2 Frekuensi Unigram........................................................................... 53

v

https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.g61jny8lkl48
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.hhuvh86wb5jv
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.z1yfrt6h1u8m
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.q4qbpfmhc36q
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.ur16jb998go5
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.6yaglq2rzxhs
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.pd8x5i6owfm4
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.l5ggjegcb9k
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.vwhsi9ouob0b
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.sbtjb5kxrf09
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.9gans864kxiv
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.3bv60xw8u37n
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.mztchunnl4o0
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.b7v4g6t88e98
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.jvmq1r7bb39o
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.9ixo2efv22wy
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.7l0dnb67czkh
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.63ej6jh3eczv
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.jf42wjt2l5j1
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.1dq0aw96c007
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.tei0kloaygom
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.hofrw3mu8bz5
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.z51sufn1a4v3
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.bvlam6cltz8p
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.swfl7xae92j5
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.pt1vtznpigoe
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.gq8m6h1yuyfi
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.uz1dr1gaqaa8
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.q54s2myv98gu
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.r66xeq4qv6c1
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.i26t0uiicq6r
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.81uga49bam8y


4.3.3 Frekuensi Bigram.............................................................................. 55

4.3.4 Temuan Data..................................................................................... 57

4.4 Hasil Pemodelan Data (Model)..................................................................59

4.4.1 Skenario dan Parameter Pelatihan.................................................... 59

4.4.2 Hasil Evaluasi Model........................................................................ 60

4.4.2.1 Performa Model....................................................................... 60

4.4.2.2 Kurva Pelatihan........................................................................63

4.4.3 Penentuan Model Terbaik................................................................. 66

4.5 Interpretasi Hasil (Interpret)...................................................................... 67

4.5.1 Peninjauan Global............................................................................. 67

4.5.2 Peninjauan Berdasarkan Kategori Confusion Matrix....................... 69

4.5.3 Peninjauan Lokal.............................................................................. 72

4.5.4 Penyajian Hasil Interpretasi Berbasis Web....................................... 77

4.5.4.1 Desain Antarmuka................................................................... 77

4.5.4.2 Inferensi Model dan Penerapan NLG...................................... 78

4.5.4.3 Visualisasi Interaktif SHAP Values......................................... 80

4.6 Pembahasan............................................................................................... 82

4.6.1 Kinerja Model IndoBERT dalam Deteksi Hoaks..............................83

4.6.2 Interpretasi Model Menggunakan SHAP......................................... 84

4.6.3 Penjelasan Naratif Berdasarkan Interpretasi SHAP..........................86

4.6.4 Keterbatasan Penelitian.....................................................................87

BAB V SIMPULAN DAN SARAN.....................................................................88

5.1 Simpulan.................................................................................................... 88

5.2 Saran.......................................................................................................... 89

DAFTAR PUSTAKA........................................................................................... 90

LAMPIRAN......................................................................................................... 96

DAFTAR RIWAYAT HIDUP............................................................................ 110

vi

https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.y3qs2iuucf0x
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.fl21avfcsuer
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.zbcq8zsrmf4e
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.i0vwhio9fge1
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.6xc0nvlq4qce
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.8qieyy15kp0a
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.zbl8bnnuz9xl
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.1gduxg63feeo
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.ku002q3shki5
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.kqo3ca5ut0lj
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.ceoddmk9trj3
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.luo80n5661jf
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.gwrz70ux1rq8
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.5vppnl1vn3x2
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.67fdb4b67x2n
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.vj2tzgv67an2
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.9vv8ycw25ghr
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.z71675m7s6rb
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.m8iwzutxw36e
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.v09aq0y2x0to
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.i0t7gdiqjjjh
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.jwmeysn4xvqw
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.xgqvdzttit3s
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.lpm17cv5tmpm
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.xo3rvjdvwlv9
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.6nx2rjits3du
https://docs.google.com/document/d/1Mi3NXWAJnuJ0ld7WRPVsVkoYTwbnQEoa6zLcKO4ywAc/edit?tab=t.0#h.21l1atpl9dpl

