UNIVERSITAS
GADJAH MADA

Analisis dan Prediksi Data Survival Menggunakan Model Case-Base Neural Network (CBNN)
Diana Puspitasari, Drs. Danardono, MPH., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR ISI

HALAMANJUDUL . . . . ittt e e e e e i et e e i
HALAMAN PENGESAHAN . . . . . . . ittt ittt ittt e a e an ii
HALAMAN PERNYATAAN . . . . . ottt it it e e iii
HALAMAN PERSEMBAHAN . . ... .. ittt iie e e iv
HALAMANMOTTO . ... ittt i et et ettt et e e e o ne s v
PRAKATA . . . . e e e e i et it i e e vi
DAFTARISI . . . . oottt e e e e e ettt et e e ae e viii
DAFTARTABEL . ... . . i it it ittt it tie e e xi
DAFTARTABEL . .. . . . @ it it ittt it i ie e e Xiv
DAFTARLAMBANG . . . . . i it it e et e e ettt e oo a e a Xvi
INTISARI . . . e e e e i e et i e i e e e e xvii
ABSTRACT . . . . o e e e e e i et e et e e e e xviii
I PENDAHULUAN . .. . i ittt ettt ittt nonnns 1
1.1 Latar Belakang Masalah . . . . . .. ... ... ... ....... 1

1.2 Perumusan Masalah . . . . . ... ... ... ... .. ... 4

1.3 Tujuan dan Manfaat Penelitian . . . . . . .. ... ... ... ... 4

1.4 Tinjavan Pustaka . . . . ... .. .. ... ... .. .. .. ... 5

1.5 Metode Penelitian . . . . . . ... ... ..o 7

1.6 Sistematika Penulisan . . . . . . ... ... ... .......... 8

I DASARTEORI ... .. ittt it e ittt ie e e 9
2.1 Variabel Random . . . . . . ... ... ... ... ... 9

2.2 Analisis Survival . . . .. ... 15
22,1 DataTersensor . . . . .. ... ... .. ....o.o.... 16

222 FungsiSurvival . . . ... ... ... 0 18

2.2.3 Fungsi Survival Diskrit . . . . . ... ... oL L. 19

224 FungsiHazard . ... ... ... ... ... .. ...... 21

2.2.5 Fungsi Baseline . . . . . ... .. ... ... .. ...... 23

2.3  Time Varying Covariate . . . . . . . . . . . .. ... 25
2.4 Regresi Cox (Cox Proportional Hazards Model) . . . . . . . . . .. 26

2.5 Artificial Intelligence (Al) . . . . . . .. ... ... ... ..., 27

2.6 Machine Learning . . . . . . . . . ... 27

2.7 Deep Learning . . . . . . . . . . .. e 29

2.8 Neural Network . . . . . . . . . . . . . e 31



Analisis dan Prediksi Data Survival Menggunakan Model Case-Base Neural Network (CBNN)
Diana Puspitasari, Drs. Danardono, MPH., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

ix

2.8.1 Feedforward Neural Network (FNN) . . . . . ... ... .. 33

2.8.2 Fungsi Aktivasi . . . . . ... ..o 35

2.8.3 Binary Cross-Entropy . . . . . . . . .. ... ... .. 39

2.8.4 Backpropagation Algorithm . . . . . . .. ... ... ... 39

2.8.5 Adam (Adaptive Moment Estimation) . . . . ... ... .. 42

2.9 Deep Survival . . . . .. .. 44
2.10 Penilaian Metrik Kinerja . . . . . . . .. ... .. L. 45
2.10.1 Brier Score(BS). . . . . . .. ... ... o 45
2.10.2 Integrated Brier Score IBS) . . . . . . .. ... ... ... 46
2.10.3 Index of Prediction Accuracy (IPA) . . . . .. . ... ... 47

2.10.4 Inverse Probability Censoring Weight-Adjusted Time-Dependent
Area under the Receiver Operating Characteristic Curve

(AUCTIPEW) « « v o e e e e e e s 47
2.11 Monoclonal Gammopathy of Undetermined Significance (MGUS) . 48
2.12 Kanker Payudara . . . . ... ... ... .. ... ... ... . 49
III Case-Base Neural Network (CBNN) . ... ............... 50
3.1 Dasar Teori Case-Base Sampling . . . . . . . ... ... ...... 50
3.2 Estimasi Hazard Berdasarkan Case-Base Sampling . . . . . . . .. 63
3.3 Formulasi Model Case-Base Neural Network (CBNN) . . . .. .. 64
3.4 Fungsi Aktivasi dan Output Model CBNN . . . . . . ... ... .. 67
3.5 Langkah-langkah AnalisisData. . . . . ... ... ......... 70
3.6 Formulasi Matematis dan Pelatihan Model CBNN . . . . . . . . .. 73
IV Studi Kasus Penerapan Model Case-Base Neural Network (CBNN) pada

DataSurvival . . .. ... .. i i i it e e e e e 85
4.1 DeskripsiData . . ... ... ... ..o o 85

4.1.1 Data Monoclonal Gammopathy of Undetermined Signifi-
cance MGUS) . . . . . .. .. ... 85

4.1.2 Data Ketahanan Hidup Pasien Penderita Kanker Payudara
Yogyakarta . . . . ... ... Lo 87
4.2  Analisis Model RegresiCox . . . .. ... ... .. ........ 88
4.2.1 Model Regresi Cox DataMGUS . . . . . ... ... .... 89

4.2.2 Model Regresi Cox Data Ketahanan Hidup Pasien Penderi-
ta Kanker Payudara Yogyakarta . . . ... ... ... ... 93

4.2.3 Perbandingan Hasil Akurasi Analisis Data Model Regresi
CoX . . o e 98
4.3 Analisis Model Case-Base Neural Network (CBNN) . . . . .. .. 99

4.3.1 Model Case-Base Neural Network (CBNN) Data MGUS . . 100



Analisis dan Prediksi Data Survival Menggunakan Model Case-Base Neural Network (CBNN)
Diana Puspitasari, Drs. Danardono, MPH., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

4.3.2 Model Case-Base Neural Network (CBNN) Data Ketahan-
an Hidup Pasien Penderita Kanker Payudara Yogyakarta . . 121

4.3.3 Perbandingan Hasil Analisis Data Model Case-Base Neural

Network (CBNN) . . . . .. ... .. . . ... 141
4.4  Analisis Model Deep Survival . . . . . ... ... ... ...... 142
4.4.1 Model Deep Survival DataMGUS . . . . . ... ... ... 142
4.4.2 Model Deep Survival Data Ketahanan Pasien Penderita Kan-
ker Payudara Yogyakarta . . . . . .. ... ... ... ... 146
4.4.3 Perbandingan Hasil Analisis Data Model Deep Survival . . 150
4.5 Perbandingan Hasil Analisis SurvivalData . . . . . ... ... ... 151
V PENUTUP . .. .. it e ettt it tie e e 153
5.1 Kesimpulan . . . . .. ... 153
52 Saran ... 155
DAFTARPUSTAKA . . . . . it et it i e e e 156
A DataTesis . . . .0 v v i it it it it it e e e e e e 161
Al DataMGUS . . . . ... 161
A.2 Data Ketahanan Hidup Pasien Kanker Payudara Yogyakarta . . . . . 161
B Hasil Akurasi Model Regresi Cox Berdasarkan Cross Validation pada
DataTraining . .. .. .. .. 0 i ittt it ittt eenneenas 162
B.1 Hasil Akurasi Regresi Cox Cross Validation Data MGUS . . . . . . 162
B.2 Hasil Akurasi Regresi Cox Cross Validation Data Ketahanan Hidup
Pasien Penderita Kanker Payudara Yogyakarta . . . . . .. ... .. 162
C Analisis dan Hasil Case-Base Sampling Cross Validation . . . . . . .. 163
C.1 Analisis Case-Base Sampling . . . . . ... ... ... ....... 163
C.2 Hasil Case-Base Sampling Cross Validation Data MGUS . . . . . . 163
C.3 Hasil Case-Base Sampling Cross Validation Data Ketahanan Hidup
Pasien Penderita Kanker Payudara Yogyakarta . . . . . . . ... .. 163
D Hasil Hyperparameter Tuning Cross Validation . .. .......... 165
D.1 Hasil Hyperparameter Tuning Cross Validation Data MGUS . . . . 165
D.2 Hasil Hyperparameter Tuning Cross Validation Data Ketahanan Hi-
dup Pasien Penderita Kanker Payudara Yogyakarta . . .. ... .. 166
E Script Analisis Datadan Komputasi . ... ............... 168
E.1 Script Analisis Data Model Regresi Cox . . . . . ... ... .... 168

E.2 Script Analisis Data Model CBNN . . . . . ... ... ... .... 174



