DAFTAR ISI

HALAMAN JUDUL ..ottt ettt ettt i
HALAMAN PENGESAHAN L ...ttt il
HALAMAN PENGESAHAN IL.....oooiiiiiiiiiteeeeeee et il
KATA PENGANTAR ..ottt st st v
ABSTRAK ..ttt sttt v
ABSTRACT ...ttt sttt e e sse et eesaesseenneeneenseenes vi
LD N O N 2 ) ST SSR vii
DAFTAR TABEL ..ottt ettt sttt ae e nneenne s X
DAFTAR GAMBAR .....oooiieieeeeeee ettt s enees Xi
LAMPIRAN ..ottt ettt sttt et te e satesseenseensesseenseensenes xii
BAB I PENDAHULUAN ......ooiiiiieteetee ettt ettt ae e nseenne s 1
1.1 Latar BelaKang..........c.cooiiiiiiiiiiiieiee e 1
1.2 Rumusan Masalah ..........ccocooiiiiiiiiiii e 4
1.3 Batasan Masalah...........cccoooiiiiiiiiiiii e 5
1.4 Tujuan Penelitian........c.ccocueriiiiiiiniiiinieneeieetese ettt 5
BAB II TINJAUAN PUSTAKA . ...ttt e 6
2.1 Pasar Modal ........oouiiiiiiiii e 6
2.2 Saham PT Telkom INdOnesia.........ccceeeiiiiiiniiiniiiiiiiceieeieeeee e 6
2.3 Analisis Runtun Waktu.........coccoiiiiiiiiiceeeeee e 7
2.4 Data PreproCesSing .........cuueecueeeeeeeeiieesiieesieeesiveeeisessseeesseeesaeesnnseesneeas 13
2.4.1 MISSING VAIUES ..ottt e avae s en 13
2.4.2 DteKST QUILIET ..o 14
2.4.3 Normalisasi Data.........ccoouiiiiiiiiiiiiiee e 14

2.5 Artificial Neural Network (ANN).....ccceecuieeriie et 16
2.5.1 FUNGST SIGMOUA ..ottt ens 17
252 Fungsi Tanh ....ccc.oiioiiiiiiice e e 18
2.5.3 FUNgsi RELU....ccuiiiiiiiiiieee e 19

2.6 Recurrent Neural Network (RNIN) ....coooovviiiiiieeiieee e 20
2.7 Long Short-Term Memory (LSTM).......cccccieiiiiiiiiniieiiesie e 23
271 FOFGO GALO ..ottt et e s ens 24

vil



272 INPUL GALE ..ottt e bee st e et esaaeeeas 24

2.7.3 QUIDUE GALC...ceeeeeeeee ettt et et esaaeeens 25
274 Cell SHALO ...t 26
2.77.5 Hidden State.............cocouovuiiiiiiiiiiiiieeieet et 27
2.7.6 Forward dan Backpropagation.................cccueecueeecuveeeieeeeceeesieeenneans 28
2.7.7 Hyperparameter Long Short-Term Memory (LSTM) .......cccceevvvveennenne 35
2.7.8 AdAM OPHIIZEE ..ot ve e eeaee e 37
2.8 Particle Swarm Optimization (PSO) ........cccoooiiiiiiiiiiiiiieeeeee e, 39
2.8.1 Algoritma Particle Swarm Optimization (PSO) .......ccccoeeoeioiiiiennnne. 39
2.8.2 Implementasi LSTM — PSO.......ccoiiiiiiiiiieeeeee e 42
2.9 Mean Absolute Percentage Error (MAPE) .......cccoooiiiiiiiiiiiiiiieeee, 45
BAB IIIl METODE PENELITIAN.......ccuitiiieieeieeee et 47
3.1 Jenis dan Sumber Data ........cccooiiiiiiiiiiii e 47
3.2 Variabel Penelitian ...........cccooouiiiiiiiieiiiiiiieieee e 47
3.3 Tahapan Analisis Data..........ccceevieriieniieiiieiieeie et 47
R I DT o 21 1o BN | RS 49
BAB IV HASIL DAN PEMBAHASAN ....oooiiiieeeee e 51
4.1 DeSKIIPST DAt ...ceecuviiiiiieiiie ettt 51
4.2 PFEPFOCESSING ..vveeueeeeeieeeeiieeeieeesaeeesiaeesiseeeseessnseaessseeessseeensseesnsseessseesnnns 52
4.2.1 Normalisasi Data.........ccoooueiiiiiiiiiiiiieeiceeeee e 53
4.2.2 Membuat Lagged Data Set ..........ccccuveeiiiieiiieeiieeeieeeiee e 53
4.2.3 Pembagian Data Training dan Data Testing ..........cccceeveevevveencvveennnnne 54
4.3 Pembentukan Model Long Short-Term Memory Awal ..............cccoceeuenn.e. 55
4.3.1 Arsitektur Model Long Short-Term Memory Awal .............cccccuveeennnn. 55
4.3.2 Perhitungan Manual Long Short-Term Memory.............ccccccveeuvenunnn.. 55
4.3.3 Menentukan Nilai Hyperparameter ................ccccceeeveeeeeeseesceeeseennnnn. 66
4.3.4 Training awal Baseline Long Short-Term Memory ..................coeue..... 67
4.4 Optimasi Hyperparameter Particle Swarm Optimization (PSO)................ 69
4.4.1 Hyperparameter Long Short-Term Memory ...........cccccoueveerceeeevennnnne. 69
4.4.2 Konfigurasi Particle Swarm Optimization (PSO) .......ccccccvevvveiivennnne. 70
4.4.3 Training LSTM-PSO ......ccooiiiiiieeeeeeeee et 71
4.5 Hasil LSTM-PSO ..ottt 75

viii



4.6 Evaluasi Kinerja Model..........ccoooiieiiiiiiiinieeiiccceee e 77

4.7 Penentuan Model Terbaik Berdasarkan Perbandingan Kinerja................... 78
4.8 Prediksi Periode Mendatang............ccceeecveeviieeieenieniieenieeieesee e 80
4.9 Deployment Menggunakan Streamlit .............ccoeeevueeeeeeeeceeesceeeeieeeeieeennes 81
BAB V PENUTUP......oooiiieieesee ettt 85
5.1 KeSIMPUIAN.....oiiiiiieiiieciee et e e e eneeas 85
I ¢ | 1 BRSSPSR 86
DAFTAR PUSTAKA ..ottt tee e et e e e rae e e e anaae e enenees 87
| YN 2 1 202N SRR 90

X



