DAFTAR ISI

HALAMAN SAMPUL ..ottt sttt sn s [
HALAMAN JUDUL ..ottt sttt sne s i
HALAMAN PERSETUJUAN ..ottt i
HALAMAN PENGESAHAN. ...ttt iv
HALAMAN PERNYATAAN KEASLIAN .....coiiiiiiereee e v
HALAMAN PERSEMBAHAN ..ottt Vi
HALAMAN MOTTO ..ottt ee e stee e saee e sne e e snaeeesnaeeesnneeens vii
KATA PENGANTAR .ottt e s sae e snte e snae e e nnaaeanne e viil
DAFTARR IS]... .07 ... A ... ... X
DAFTAIMTABEREEER .............. 0l .. ... ............ Xii
DAFTARBEGAMBAEEEE .............0cccimmnnneisnnieennee.... Y ... N ... Xiv
DAFTAREL AMEBERARIEE ... b L XVi
INTISARIE. ... ... R Y B ... . Xvii
EESTRACEE. ... W . Xviii
BAB | PENDAHULUAN
A. Latar Belakang Masalah .............ccccooiiiiiiiiiniccie e 1
B. RUMUSAN MaSalah..........ccooviiiiiiiiiieieee s 6
B Batasan Masalal s g ...ccccccoreererrennngeeee ... sl ... 7
D.  Tujuan Penelitian ...........cooieiiiiiiiiisisii e 7
E. Manfaat Penelitian ..........cccooveiiiiiiee e 8
BAB Il TINJAUAN PUSTAKA
N I Vg o Fo =L =T PSPPSR 9
B. Penelitian Sebelumnya..........ccccoiiiiii 15
BAB 11l METODE PENELITIAN
A. Tempat dan Waktu Penelitian..........ccccccveviiiiiiiie i 19
B. Metode Pengumpulan Data............ccceeveeiiiiiiiciie e 19
C. Alat dan Bahan Penelitian...........ccccooveiiiiiiniienciece e 20
D. Konsep Penelitian .........cccccvvieiiiii e 21



BAB IV HASIL DAN PEMBAHASAN

A SCrapPINg DALA .....cveveiiiiiiieie e 28
B. Cleaning Data..........cccueiiiieiieie e 30
C. Labeling DAt .......cccoviieiicie e 31
D. PreproCessing DAta...........cceiiiiiiiiiieieieie s 33
E. TE-IDF e 46
F. SPHLEING DALA .....ccvieieiic e 48
G. Naive Bayes ClaSSIfIer .........cocviiiiiieie e 49
H. Evaluasi Performa ..........cooieiiiiiiiiiesiee e 49
l. Peningkatan Performa Naive Bayes dengan SMOTE...........ccccocvcvninnne. 56
BAB V PENUTUP

A, KESIMPUIAN ... e 74

B. aran ... N .............c0 et RO ... 74

DAFTAR PUSTAKA
LAMPIRAN

Xi



Tabel 2.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1 Tabel Penelitian Sebelumnya..........ccccoooeiiiiiiiii e 18
1 Hasil cleaning data............cccooiiiiiiiiiie s 31
2 Hasil 1abeling data...........ccooveieiieiice e 31
3 Hasil prepocessing tahap cleaning..........cccoccovvveveiieii v, 34
4 Hasil preprocessing tahap case folding ........cccccevvvvevvnieiienieene e 35
5 Hasil preprocessing tahap tokenization ...........ccccocvevviieeiverenieseennnns 36
6 Hasil preprocessing tahap normalization ..............ccccceeevveieiiieieennn, 38
7 Hasil preprocessing tahap stopwords removal .............cccccccoeviveieennnns 39
8 Hasil preprocessing tahap Stemming.......ccccoovrvrinenieiene e 41
9 Splitting data Naive Bayes CIasSIfIer ........c.ccuoiveriiieieneiiiie e 49
10 Confusion matrix data latih 80% dan data uji 20%...............c.ccueenee. 49
11 Clasification report data latih 80% dan data uji 20%........................ 51
12 Confusion matrix data latih 70% dan data uji 30%.................ccoecueee. 51
13 Clasification report data latih 70% dan data uji 30%.................c...... 52
14 Classification report data latih 60% dan data uji 40% .............ccc...... 52
15 Clasification report data latih 60% dan data uji 40%......................... 54
16 Confusion matriks data latih 50% dan data uji 50%................cc........ 54
17 Clasification report data latih 50% dan data uji 50%............cc.cc....... 55
18 Hasil akurasi Naive Bayes .......c.ccoeveieiiiiiiiiiiieeeee s 56
19 Splitting data Naive Bayes Classifier dan SMOTE .............ccccevennee. 57
20 Confusion matrix pada SMOTE pada persentase 80:20 .................... 58
21 Classification report data latih 80% dan data uji 20% ...................... 59
22 Confusion matrix SMOTE pada persentase 70:30........cccccocerervrinnne. 59
23 Classification report data latih 70% dan data uji 30% ...................... 60
24 Confusion matrix SMOTE pada persentase 60:40.............cccccvevvnnne. 61
25 Classification report data latih 60% dan data uji 40% ............cc....... 62
26 Confusion matrix SMOTE pada persentase 50:50..........cccccceevervennnns 62
27 Classification report data latih 50% dan data uji 50% ...................... 63

Xii



Tabel 4. 28 Hasil akurasi Naive Bayes dengan SMOTE

Xiii




Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

1 KONSEP PENEIITIAN ..o 21
1 HAaSH SCraping .....cccooiiiiiiieieee e 28
2 Hasil format dataset ke dalam tabel ............ccooooviiiiniiin 30
3 Bar chart label ulasan ... 32
4 Pie chart [abel ulasan ..o 33
5 Kode program preprocessing tahap cleaning...........ccccceeevvverinennnne. 34
6 Kode program preprocessing tahap case folding............c.ccccceuenee. 35
7 Kode program preprocessing tahap tokenization................c.cccc.v..... 36
8 Kode program preprocessing tahap normalization...........cccc.cc....... 37
9 Kode program preprocessing tahap stopwords removal.................. 39
10 Kode program preprocessing tahap stemming...........cccceevvevveeneenne. 40
11 Word cloud ulasan secara keseluruhan...........cccocooeviieniinnnninnns 42
12 Barchart kata dalam ulasan secara keseluruhan ..................cc.co.... 42
13 Word cloud ulasan negatif............ccocerveiiiiiinieienie e 43
14 Barchart kata dalam ulasan negatif............cccccooeiiiiiinnniiinenne 44
15 Word cloud Kata Netral ............cccoeeveiiiiiieiieieieiere e 44
16 Barchart kata dalam ulasan netral.............c.ccooveveiinnienciiiiinncenns 45
17 Word cloud Kata poSItif...........ccoriiiiiiiiiiiieeee e 45
18 Barchart kata dalam ulasan positif.........ccccoooiiiiiniiie 46
19 LIbrary TE-IDF .....oi i 47
20 Kode program TF-IDF ... 47
21 Contoh hasil TE-IDF ........ccoiieiececeee e 48
22 Kode program splitting data ............ccoceveriiiiinieienecc e 48
23 Kode program Naive Bayes classifier...........ccccoovevieiiiiiie e, 49
24 Kode program penerapan SMOTE.........c.cccccvieiiicvieciie e, 57
25 Perbandingan precision splitting data 80:20..........cccccccevceneririnnne. 65
26 Perbandingan precision splitting data 70:30..........cccccceevvverieennnne. 65
27 Perbandingan precision splitting data 60:40...........cccccooevieriennnnne 66

Xiv



Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

28 Perbandingan precision splitting data 50:50..........ccccccoecvvierinnnnne 66
29 Perbandingan recall splitting data 80:20 ...........cccooeveiiienciirinne. 67
30 Perbandingan recall splitting data 70:30 ..........cccccevevveveiieiiennn, 68
31 Perbandingan recall splitting data 60:40............cccccoeviveveiiieinennnn, 68
32 Perbandingan recall splitting data 50:50...........ccccooeiiiinininnnnnnn. 69
33 Perbandingan f1-score splitting data 80:20 ..........cccccceveiiiinennnne 70
34 Perbandingan f1-score splitting data 70:30 ...........cccoecvevveiieiieennnns 70
35 Perbandingan f1-score splitting data 60:40 ............cccccvevvevieieennens 71
36 Perbandingan f1-score splitting data 50:50 ...........cccooeieiiniriennnnn 71
37 Perbandingan akurasi Naive Bayes dengan SMOTE...................... 72

XV



DAFTAR LAMPIRAN

Lampiran 1. Kartu Bimbingan

Lampiran 2. Surat Izin Penelitian

Lampiran 3. Bukti Pengiriman Surat Izin Penelitian
Lampiran 4. Hasil Scraping Data Ulasan Pengguna
Lampiran 5. Hasil Preprocessing

Lampiran 6. Kode Program

XVi



