DAFTAR ISI

HALAMAN JUDUL .....coiiiiiiiiiiesieseeee ettt [
HALAMAN PENGESAHAN | ....ooviiiiiiiieeeie e i
HALAMAN PENGESAHAN T1......ooiiiiieieese e ii
KATA PENGANTAR ..ot 1\
ABSTRAK .. oottt re e eres v
ABSTRACT . oottt et st et st be e et e Vi
DAFTAR ISL ...ttt nnesreene e vii
DAFTAR GAMBAR ..ottt st sre e iX
DAFTAR TABEL .....ooiiiiieee ettt X
DAFTAR LAMPIRAN ..ottt bbb Xi
BAB | PENDAHULUAN ......coiiiiit ettt 1
1.1 Latar BelaKang ........ccoeiieiiiiecece e 1
1.2 RUMUSAN MaSalaN ........cccieiiiiiiee e 5
1.3 Batasan Masalah ..o 5
1.4 Tujuan Penelitian ... 6
BAB I TINJAUAN PUSTAKA . ..ottt 7
2.1 SANAM s 7
2.2 FOrECASHING ....ccvieie e e 9
2.3 TIME SEIIES ...cuviieitiiieitietie ettt bbbttt bbb snenneas 9
2.4 Fungsi Autokorelasi Parsial (PACF) ......ccccooeiieiieieceece e 10
2.5  Artificial Neural NEetWOrK ..........cccciiiiiiiinieiiese e 12
2.6 MIN-MaXx SCAlING.......cccoriiiiieiei e 15
2.7 FUNQGST AKLIVAST ..o 16
2.7.1  Fungsi SIgMOId BINET .......ccoooiiiiiiiiiicicseseeeee s 16
2.7.2  Fungsi Hyperbolic Tangent (tanh).........c.ccoovoviiiiiinenieeseee 16
2.7.3  Fungsi Rectified Linear Unit (ReLU) ........cccooveviiviiieiieceee e, 17

2.8 Reccurent Neural NetWOrK.........cccouuieieieneniiesciesesee e 18
2.9  Long Short-Term MEMOIY.........ccccvieieiieie e 20
2.10 Bidirectional Long Short-Term Memory (Bi-LSTM) ........ccccoevvevieenee. 26
2.11 Backpropagation Through TiMe .........cccceiiiiiiniiininee e 28
2.12  Metode OPLIMASI......cceeuieieieierie sttt 31
2.12.1  Gradient DESCENT.......c.cciuerieieeie e 31
2.12.2 Adaptive Method (ADAM) .....cooiiiiiiiiiinieeee s 31
2.12.3  MOMENTUM ...ttt 32
2.12.4 Nesterov Accelerated Gradient..........occeveeiiieiieneeie e 33
2.12.5 Nesterov-accelerated Adaptive Moment Estimation (NADAM)..... 34
2.13  Evaluasi MOdel ..o 37
2.13.1 Mean Square Error (MSE) .......ccccoviiiiiiiniineee s 37
2.13.2 Root Mean Squared Error (RMSE).........ccocvvvviiiiniinencnese e 38

vii



2.13.3 Mean Absolute Percentage Error (MAPE) .......cccoocvivviieiiiieiee, 38

BAB 1l METODE PENELITIAN. ......cotiiiiiiieieie e 39
3.1 Jenis dan SUMDEr Data........ccccceeueieeiieiesieseee s 39
3.2 Variabel Penelitian..........ccooeiiiiiieiise e 39
3.3 Tahapan AnaliSis Data ..........cccecvueiieiieiieiiese e 39
3.4 Diagram Alir Analisis Data ..........ccccvvevieiiieiiiie i 42

BAB IV HASIL DAN PEMBAHASAN ......ooiiiiiiteiee e 43
4.1 DeSKIIPSI DAta........cccueiiieiiiieiie et 43
4.2 Data SPHLING ...oveeeieiieiecee e 43
4.3 Data PreproCeSSING ......cooiiiiriiiieieieiesie ettt 44

4.3.1 Penentuan Lag dengan PACF ..o 44
4.3.2  NOrmaliSasi data .........cccoereerieeiiiie et 45
4.3.3  Mengubah data Time Series to SUPErvised .........c.ccoevvvivereeiresneene. 46
4.4 Data ReShapiNg .......ccccviiiiiieie e 47
4.5 Pemodelan dengan menggunakan Bi-LSTM .........cccccocevviveiieveciieenen, 47
4.6  llustrasi Perhitungan Manual .............cccccooveiiiiiiicce e 53

BAB V PENUTUP ..ottt 69
5. KESIMPUIAN ..o 69

DAFTAR PUSTAKA ..ottt ettt ne e 70

N | A N 75

viii



