DAFTAR ISI

HALAMAN PENGESAHAN T ..o i
HALAMAN PENGESAHAN IL....ooiiie et i1
KATA PENGANTAR ..ottt et v
ABSTRAK ..ttt ettt v
ABSTRACT ...ttt ettt ettt e et e saaeens vi
DAFTAR ISttt et et vii
DAFTAR TABEL ...ttt X
DAFTAR GAMBAR ...ttt Xi
DAFTAR LAMPIRAN ...ttt et xii
BAB I PENDAHULUAN ..ottt 1
1.1 Latar Belakang .........ccooiiioiiiiiieieeeeeee e 1
1.2 Rumusan Masalah ...........cccooouiiiiiiiiiiicceceecce e 4
1.3 Batasan Masalah...........ccoocooiiiiiiiniii e 5
1.4 Tujuan Penelitian ..........cccueveiiiiiiiieeiee e e 5
BAB IT TINJAUAN PUSTAKA ...ttt 6
2.1 CUSTOMET CRUFTL ..t e s 6
2.2 DaAtA MIRING ..ottt 7
2.3 EKSplorasi Data .........c.coeeviieiiiieiiiecieeeeceeeee e e 8
24 Data PreproCesSing...........ocueievuieeiiiieiiiieiieeeiieesiie et 9
2.4.1 Detekst MisSing Value.............cccueeevueeecieeeiiieeiieeeieeeiee e 10

2.4.2  MultiKOINIETItas ..c..eeeviieiiiiiieiieeiteeeeee e 10

243 UJi CRE-SQUATC. ...t 11

2.4.4  Detekslt QUEIIET ........cooueeiiiaiiiiiiieeee e 12

2.4.5 RODUSE SCAILET ...........oeeeeeeeeeeeeeeee e 13

2.5 KIASTIIKAST 1.ttt 14
2.6 Clasification and Regression Trees (CART) ........cccueeeceeeeceeeecveeennnanns 17
2.7 RANAOM FOTEST ...ttt 23
2.8 Hyperparameter TURING ............c..coooueeeioueieiiieeiieeeie et 25

vii



2.8.1  RaANAOMIZEASCATCIHCY ...t 27

2.8.2  GrIdSearchCVl .......cccoovieviiiiiiieiieeeeee et 28

2.9 Cross Validation .............ccccoooeeioiiiiiiiiiiiiiieee ettt 30
2.9.1 HOIA-OUL ...t 31

2.9.2  K-fold Cross Validation.................cccoeeeueeeeenceeceenieeceenreaneenenes 32

2.10  CONFUSTON MALFIX ..ooceveeeieeeeeeeeieeeeeee e e e e e e 33
211 ROC-AUC ...ttt sttt 34
BAB III METODOLOGI PENELITIAN ....cooiiiiiiiiiiiienieeeeseeieeeseee e 37
3.1 Jenis dan Sumber Data.........cccoocveriiiiiiiniiieiee e 37
3.2 Variabel Penelitian ..........ccoooiiiiiiiiiiiiieeee e 37
33 Tahapan Analisis Data ...........ccceeevieiieiiieniieiiee e 39
34 DiIagram AT c..coveieiieiiicieceeee e 41
BAB IV HASIL DAN PEMBAHASAN .....ooiiiieeeeeeee e 42
4.1 DeSKIIPST Data.......eieciiiciieecee et 42
4.2 EKSPIOTasi Data .......ccccvievieiiiiiieciieiee ettt 43
4.3 DAtA PreproCeSSiNg.........ucueuuieieuieeiieeesieeesieesiieesieeesseessseesnseesnseeens 47
4.3.1 Deteksi MiSSing Valte...........ccoovoueevieioiiiiiiiiieiieiieeceeeeeeeee 47

4.3.2  MUultiKOINIEITEAS .. .eeveenieeiieriieieeeicee e 48

4.3.3  Ujl CRI-SGUATC. ...t 50

4.3.4  DeteKSli QULIIET ....c...oecueeeieieeieee ettt 52

4.3.5  ROBUSE SCALLET ..o 53

4.3.6  DaAta SPLIHING.......ooeeeeieeiieeiie ettt 54

4.4 Model Random FOrest ............ccoccueieeiceeeiiieiieeeeeee et 55
4.4.1 Model dengan Hyperparameter Tuning RandomizedSearchCV ... 60

4.4.2 Model dengan Hyperparameter Tuning GridSearchCV ............... 61

4.5 Evaluasi Model........cooouiiiiiiiiiiieieeeeee e 63
4.5.1 Model dengan Hyperparameter Tuning RandomizedSearchCV ... 63

4.5.2 Model dengan Hyperparameter Tuning GridSearchCV ............... 64

4.6 Perbandingan Model .............ooociiiiiiiiiiiiiiecee e 65
BAB V KESIMPULAN .....ooiiiititiiteeee ettt 67
DAFTAR PUSTAKA ...ttt 69
LAMPIRAN ...ttt sttt 78

viii



