Adaptive Length Gene Expression Programmin
Samsul Amar, Muhammad Kusumawan Herliansyah, S.T., M.T., Ph.D.; Andi Sudiarso, S.T., M.T., M.Sc., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

AT Table of Contents

Table OF CONTENTS ......coiiiieiiee e %
LiSt Of TaDIES ....eee e vii
Table OF FIQUIES ..o viii
List of ADDreviations ..o X
ABSTRACT ..ttt Xi
INTISARI oo et naenea Xii
1. INTRODUCTION ..ottt 1
1.1, BACKGIrOUNG.....ccoiiiiiieiiieieee et 1
1.2. Problems Statement ...........ccovieiiiieiieee e 4
1.3, LEIMITATIONS ... 4
1.4. Objective of the RESEArCh ..........cccevviiiiiiiiiiece e 4
1.5. Benefit of the ReSEarch..........cccooveiiiiiiee e 5

2. LITERATURE REVIEW .....ccoooiiiiiiice et 7
2.1. Machine Learning and Black Box Problem..............ccccocovvviieiiennnn 7
2.2. Development Of GEP ... 8
2.2.1. ENCOAING DESIGN ..ottt 9

2.2.2. Self-Adaptation ........cccoeiiriieee e 9

2.2.3. Combination with Other Methods for Better Performance.11

2.2.4. The proposed development .........cccccvvevveveiiievieere e 11

2.2.5. Applications of GEP............cccccoovviiiiiiie 12

2.3. GEP for Stock Market Prediction and stock selection................... 17

3. Theoretical Background ..............ccceoeiieiieiicc e 21
3.1. Biological PEerspectiVe .........ccccveieiieiesieseese e 21
3.2. Genetic AlGOrthim ... 24
3.3. GenetiC Programming ........ccccceoueierenerenieseseeeesie e 28
3.4. Gene EXpression Programming .........ccccevvveerieesiieeneesiveesieesinesnnnens 29
350 PoGEP et 33
3.6, RGEP ... 34
3.7. Prediction/ FOrecasting ACCUIACY .........courerereereenienieniesienienenneas 35

\Y



Adaptive Length Gene Expression Programmin
Samsul Amar, Muhammad Kusumawan Herliansyah, S.T., M.T., Ph.D.; Andi Sudiarso, S.T., M.T., M.Sc., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 3.7.1. Scaled-dependent Measurement ............cccevvevvevieereerieseennns 35
3.7.2. Percentage base measurement........cccceevververeerieereeriesieennens 37
3.7.3. Relative base measurement ............ccoocevveervnienivenneiesieenenns 39
4. RESEARCH METHOD .....coviiiiiece e 43
4.1. RESLAICN STEPS ..c.viieiiiiiieeie et 43
4.2. The Proposed Adaptive Length GEP (ALGEP) .......cc.cccvvevvvivenene. 45
4.3. The Proposed Length Adjustment Operator ...........c.ccocvvervrvrene 46
4.4. The Proposed SHCe CrOSSOVET ........cueieeiereerieeeesieesieeseesiee e 47
4.5. The Proposed Constant Creation ..........c.cccoceveereninnesrieseenieenenns 49
4.6, MULALION ..ot bbb 51
4.7. Constant MULALION. ........ccoviieiiieiese s 51
4.8. SRPs for Testing fUNCLIONS .........cccoiiiiiiiiiceeee s 52
4.9. EXperiment for SRP ..o 53
4.10.Experiment for Stock Market Prediction ............cccccvvevviiveninennnnn, 56
5. RESULTS AND DISCUSSION.......ccociiiiiniiieieie e 61
5.1, EXPeriment SEttiNG ......ccocvviririiiiiene e 61
5.2 RESUIT ..o s 62
5.2.1. EXPEriMENt L ...c.oiiviiiiiic e 62
5.2.2. EXPEIIMENT 2 ..oviiiieiece ettt 66
5.2.3. EXPEIMENT 3 ..o 69
5.3, DISCUSSION ..couvieviieiie ittt sttt ettt ettt e s nneeeeeneenes 75
5.3.1. Algorithm Performance..........ccccoccevviiiiiiiee e 75
5.3.2. Algorithm EffiCIenCY.......cccccoeveiieieieceece e 77
6. CONCLUSION AND SUGGESTION......cccvviiiiiiieieniescsie e 81
6.1, CONCIUSION ..o 81
LTS U0 011 £ o]  F ST 82
REFERENCES........coi it 83
ATTACHMENT ..o 91

Vi



