Prediksi Harga Saham Menggunakan Metode Kernel Principal Component Analysis-Long Short Term
Memory
M ADELFT RAMADHAN, Prof. Dr.rer.nat Dedi Rosadi, S.Si., M.Sc.

UNIVERSITAS Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

DAFTAR ISI

HALAMAN PENGESAHAN. ...ttt i
PERNYATAAN BEBAS PLAGIASI ... ii
HALAMAN PERSEMBAHAN ..ottt WY
KATA PENGANTAR ...ttt st %
DY I o O 1 ) SRR Vil
DAFTAR TABEL ...t Xi
DAFTAR GAMBAR ..ottt ettt Xiii
DAFTAR LAMPIRAN ...ttt ns Xiv
A I ST A XV
AB ST RA CT .. e e e e raa e XVi
BAB | PENDAHULUAN ..ottt 1
1.1, Latar BelaKang ......cccccooiiieiieiiic e 1
1.2.  Pembatasan Masalah ..........ccccooviieiiiiiiiiiece e 3
1.3, Tujuan PenEHTIAN.......ccviiiieieiie e 4
1.4, Tinjauan PUSLAKA .........cccociveiieiiiic e 4
1.5, Metodologi Penelitian ............cccoooveiiiiiiiiiiece e 6
1.6.  Sistematika PENUIISAN.........cccoeiiiiiiiieie e 6
BAB Il LANDASAN TEORI ...ttt 8
2.1, Konsep RUNTUN WaKLU ........cceeiiiiiiicecc e 8
2.2, KONSEP REGIESI....viiviiitieieiieite ettt te e are e raeae s 8
2 T |V - 11 ] SRS 9
2.3.1.  Matriks BUjur SANQKAN .........ccoeiiiiiiiierieiceseeeee e 9
2.3.2.  Matriks DIagonal...........ccooviiiiiiie i 10
2.3.3. MAtriKS SIMELIIS....ccuieiiiieiieie e e 10
2.3.4.  MatriKs 1dentitas........ccceovuerierreiesiese e 10
2.3.5.  Matriks Ortogonal ...........ccoceiiiiiiiien e 10
2.3.6.  Matriks Singular dan Nonsingular ...........c.ccccccovveiie i 10
2.3.7.  Bentuk Kuadrat Matriks..........cccoriimiiniiiiniiec e 11
2.3.8. Gram MatriKS ........ccoeeiiiiiiieiiie e 11

2.4, OPErasi IMALITKS .......cceiuiiiiiiieieieie s 12

vii



Prediksi Harga Saham Menggunakan Metode Kernel Principal Component Analysis-Long Short Term
Memory
M ADELFT RAMADHAN, Prof. Dr.rer.nat Dedi Rosadi, S.Si., M.Sc.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

SIS,
2.4.1.  Penjumlahan dan Pengurangan Matriks...........cccocerenerenciennnnnnn 12
2.4.2.  Perkalian MatriKs ........cccoeiieiiiiiiieieee e 12
2.4.3.  Transpose MatriKS.........ccccvveiiiiiiiieiicie e 12
244, TraCe MALITKS ....ocveiveiiiiiieiieeee et 13
2.4.5.  Determinan MaLrmKS .......c.ccovererieiienenie e e 13
2.4.6.  Minor dan Kofaktor MatriKs..........cccceviiiniiiiiiieneene e 13
2.4.7.  AJJOINT MALITKS .....ocveeieiieciee e 13
2.4.8.  INVEISE MALITKS.....ooviiiiiiiiiiciieieieie e 13
2.4.9.  RANK MALITKS .....oiieiiieiecie e 14
2.5.  Nilai Eigen dan Vektor Eigen.........ccoooviiiiiiiiiiiineeee s 14
2.6.  Dekomposisi SPEKLral..........cccoeiiieiiiiicii e 14
2.7.  TEOIEMA MEICEL ....ceeiiiieiee et 15
2.8.  ANAliSIS MUIIVAITAL........c.ccoveieiiesiee s 15
2.9.  Principal Component ANAIYSIS.........ccooriiiiiiiiininieeeeese s 16
2.10.  Kernel Principal Component Analysis ..........ccccccvvvevveiciieseerieceene 17
2.11.  Maching Learning........ccccoceiiieiieiie it 18
2.12.  Artificial Neural NetWOrk .........cccccvviiiieiiieseee e 19
2.13.  HYPEIPAramMEter.......cccviiiiiiiiesieee e 20
2.14.  OptiMAST AGAM ....oviiiiiieiceee s 21
2.15.  NOrmalisasi Data..........cccovvrieieiieieiese e 23
2151, IMIN=MAX 1ttt ettt 23
2.15.2.  Z-SCOIB ettt 23
2.16.  Denormalisasi Data...........cccccerieerieiieiieiesee e sie e 23
2.16.1. IMIN=MAX 1eitiiriiieieeiiesie ettt 24
2.16.2.  Z-SCOIE ettt bt 24
2.17.  Ukuran AKUrasi PredikSi..........cccoevivieriieieiieieeie e e 24
2.18. SANAML.ccecice s 24
BAB 11l KERNEL PRINCIPAL COMPONENT ANALYSIS DAN LONG

SHORT-TERM MEMORY ....ccooiiiiiiiiiiiiiiei sttt 27
3.1.  Kernel Principal Component Analysis (KPCA).......ccccereiiriniencnennnn. 27
3.1.1.  Principal Component Analysis (PCA) .......cccoviirieiiniie e 28
3.1.2. Kernel Based Principal Component Analysis (KPCA)................... 29

viii



UNIVERSITAS

Prediksi Harga Saham Menggunakan Metode Kernel Principal Component Analysis-Long Short Term
Memory
M ADELFT RAMADHAN, Prof. Dr.rer.nat Dedi Rosadi, S.Si., M.Sc.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA

3.1.3. Komputasi Dot Products dalam Feature Spaces ...........c.ccocevevrvnnnns 31
3.1.4.  Prosedur Reduksi Dimensi menggunakan KPCA...........ccccoovnnnnns 33
3.2.  Recurrent Neural NetWOrK .........cccooeieiiiiniiesnceeeee e 34
3.2.1.  Jenis-Jenis Recurrent Neural NetwWork..........c.ccoovevveveneneiennninnnnns 34
3.2.2.  Struktur Recurrent Neural Network .........cccocevvviiiinneiie i 36
3.2.3. Backpropagation through time pada RNN...........cccoceiiiininininnns 38
3.2.4. Masalah Vanishing dan Exploding Gradient ..............cccccevevevvennnne. 39
3.3, Long Short-Term MEemMOKY ........cccoiverieiieieeie et 40
3.3.1.  Struktur Long Short-Term Memory .......c.ccocurvrieiieienene e 41
3.3.2.  Solusi Masalah Vanishing Gradient.............cccovvvieieneninieninennns 47
3.3.3.  Pelatihan Model LSTM ..o 49
34, FIOWCNAIT ..ot 54
341, FIOWChArt LSTM ..o 54
3.4.2.  Flowchart KPCA-LSTM ......ccooiiiiiiiieiieie e 55
BAB IV STUDI KASUS ..ottt 58
4.1, DeSKIPSI Data .......cocveiiiiieiiicie et 58
4.1.1.  Variabel INdependen ..o 59
4.1.2.  Variabel Dependen.........ccooiiiiiiiiiie e 61
4.2, NOrmMalisasi Data .........cccoueiiierieiieiieie e 61

4.3. Reduksi Variabel menggunakan Kernel Principal Component Analysis62

431, KeMEIRBF ..o 62
4.3.2.  KEIMEIPOLY ..ottt 64
4.3.3. KEIMEISIG ..o 66
4.4. Reduksi Variabel menggunakan Principal Component Analysis........... 68
4.5. Pembagian Data Training dan Data Testing..........ccccevvevieeviieiieesiiesinnns 70
4.6. Pembentukan Model Prediksi menggunakan RNN..........ccccocoviiinnnnnne. 70
4.6.1.  MOUEI RNN .....coiiiiiiicec et 70
4.6.2.  MO0odel PCA-RNN......coiiiiiiei ittt 72
4.6.3.  Model KPCA-RNN........ccoiiiiiiireteeseee e 73
4.6.4. Model Terbaik ArsiteKtur RNN ........cccccoiiiiiiiiiieiiecece e 77
4.7.  Pembentukan Model Prediksi menggunakan LSTM.........cccccocevvninnnnne 78
A4.7.01. MOAel LSTM ..ottt 79



UNIVERSITAS

Prediksi Harga Saham Menggunakan Metode Kernel Principal Component Analysis-Long Short Term
Memory
M ADELFT RAMADHAN, Prof. Dr.rer.nat Dedi Rosadi, S.Si., M.Sc.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA

4.7.2. MOl PCA-LSTM ...ooioiiiie ettt 80
4.7.3.  Model KPCA-LSTM.. ...ttt 81
4.7.4. Model Terbaik ArsiteKtur LSTM ......cccooiiiiiiiniiniiiniee s 86

4.8. Model Terbaik untuk Prediksi Harga Saham .............ccccoevviieivcieennene, 87
BAB V PENUTUP. ... 91
5.1, KESIMPUIAN ..o s 91
0.2, SAIAN ... 92
DAFTAR PUSAKA ... oottt sttt 93
LAMPIRAN L.ttt e e st e e e st e e e s s abe e e e e snnreeeeans 96



	DAFTAR ISI

