Optimasi Dynamic Topic Modeling dalam Customer Complaints dengan Parallel Hierarchical Dirichlet
Processes, First-In-First-Out, dan Anomaly Detection
Afifa Puspitasari, Ir. Nur Aini Masruroh, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

CONTENTS

APPROVAL DOCUMENT ....uuiiviiiinsninsanssesssnssssssessssssssssssssssssssssssssssssssssssssssssssssssssssss ii
PREFACE ....ouuiiiiriinicensensnicensuisssissssssesssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss iii
CONTENTS cviitiiensinsnnssenssnsssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse iv
LIST OF FIGURES .....cuuiitiinninenneinsnisnnsassssissssssssssissssssssssssssssssssssssssssssssssssssssssssssass vi
LIST OF TABLES......coiiininninnninensicsaissssssssssisssssssssssssssssssssssssssssssssssssssssssssssssssssass vii
LIST OF APPENDICES .....uucouiiiininnissensisssissensesssissssssesssesssssssssssssssssssssssssssssssssssass ix
LIST OF NOTATIONS ..uucoiiirinrensnnsanssenssssssnsssssssssssssssssssssssssssasssssssssssssssssssssssssssssssss xi
ABSTRACT .uuiiriinnicsnininssisssnsesssissssssssssissssssesssssssssssssssssssssssssssssssssssssssssssssssssssssass xii
INTISARI..cueiiiininnnnnensainsnnssesssnsssssssssasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssas xiii
CHAPTER 1 INTRODUCTION....couievtrrensuicsenssesssecssnsesssessssssessssssssssssssssasssssssssssssns 1
1.1 BaCKEIOUNA ......eiiiiiiiii ettt ettt st 1
1.2 Problem DefiNition .........cccevieriiriiiieiieieseseeese et 4
1.3 Assumptions and LImitations ...........cccceeevueerieriiieniiiieeie e 4
1.4 ODJECHIVE ..ottt ettt ettt ettt et e et e et e e sbeesbeessbeensaesaseesseeesseensaeenseenseennns 5
1.5 Research Benefits. .. ....oouiiiiiiiiiiieeiee e 6
CHAPTER 2 LITERATURE REVIEW ......iiininnninsnisenssicssnssesssesssssssssssssssans 7
2.1 Customer COMPIAINES .....eoveruiiriiiiiniiinieeieet ettt ettt st 7
2.2 Topic Modeling EVOIULION..........cocuieiiiiriieiiieieeiteeie et 11
2.2.1 Latent Dirichlet Allocation (LDA).......cccveeiiieiiieeciieeeee e 11
2.2.2 Hierarchical Dirichlet PrOCEsS........cccueviriirieriieierieiecereee e 12
2.2.3 Dynamic Topic MOdeling ...........cccceeiiiiiiiiniiiiieeieeieee et 18
2.2.4 Temporal Topic MOAEIS......cc.eeviiiiiieiiieiieeieeeeeee et ens 20
2.3. Proposed Method .........cc.ooiiiiiiiie e 23
2.3.1 ANOMAlY DEtECION ....cveeieiieiieeiiieiieeie ettt et ae e e eaaeens 23
232 FIFO I NLP ..ottt ettt nse s 25
2.3.3 Methodological Positioning of the Current Study ..........ccccevevieviiniieniennnn, 28
CHAPTER 3 THEORITICAL BASIS ...uciniiinrinninsnissensesssissssssssasssssssssssssssssssssass 32
3.1 Dynamic Topic MOdeliNg .........ccviiiiiiiiiiieiieeieeieeete et ens 32
3.1.1 Parallel Hierarchical Dirichlet Process ..........cccoooeriiinieniiiniiiiieieeieee 32
3.1.2 Entropy-based Term Weighting Scheme Parallel Dynamic Topic Modeling
(TWPDTIM) .ottt ettt sttt et ae e s se e beenaessteseensessneseeneas 36

3.2 Anomaly DEtECHION .....evieeiiieiiieciie ettt ettt e e 41



Optimasi Dynamic Topic Modeling dalam Customer Complaints dengan Parallel Hierarchical Dirichlet
Processes, First-In-First-Out, dan Anomaly Detection
Afifa Puspitasari, Ir. Nur Aini Masruroh, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

BB FTFO ettt sttt st 43
3.4 Performance MeEasUIEMENT ........c..eeiuiiiiieiiieiienie ettt ee ettt et e st eee s ens 44
CHAPTER 4 METHODOLOGY ..ccuceniiverrensuncsenssnnssecssnssesssessssssssssssssssssssssssssssassaee 46
4.3 Research Framework ........cccooiuiiiiiiiiiiiiiee e e 49
4.3.1 Data PreproCeSSING......c.veeuieriieeieeriieeiietiesteesieesteeseesseenseessseeseassseensaessseens 51
4.4 Detailed Model Framework ............cooiiiiiiiiiiiiie e 55
4.4.1 Parameter SEHNE .......ccveriieriieeieeiie ettt te e eiteeteeteeeaeeeeesateebeessaeeseesaaaens 57
4.5 Research Challanges .........ccceeecieeeiiiieiieeciie ettt eree e 59
CHAPTER 5 RESULTS AND DISCUSSIONS ....cuciniereirrensecsanssessancssesnsssessssssassnee 61
5.1. Data CollECTION ....coueiiiiiiiieiie et ettt e 61
5.2. Data Pre-ProCeSSINE ..cccuvieiieriieeiieeieetieriie et esteeeteesteeebeesaeeebeesseessseeseesnseenseennns 62
5.3, EXPEITMENE SETUP ...cuviiiitieieiieeiieeetee ettt e eiteeeieeesteeeseaeeessaeeesseeesseeensseesnseeensnes 63

5.3.1 Comparison Between Dataset with New Topic and Dataset without New
0] o) (PSSP 64
5.3.2 Comparison Between Hyperparameter .............ccceeveevieenieeniienieenieenieeieenens 65
54 RESUIES ...ttt ettt et e 67
5.4.1 Convergence ANALYSIS.......cccueeruierieeriienieeiieeeieeieeeeeesteesaeebeesereeseesneeenseeeens 68
5.4.2 Effectiveness of Topic Evolution Modeling ...........cccccveeeeiieeiiieniieecieeee, 69
5.4.3 Effect of Hyper-parameters..........ccoecuieriieriienieeiienie et esite e 75
5.4.4 Managerial INSIZNt .......c.coovviiiiiiiiiiie e 88
5.5 DISCUSSIONS ....envieuteeiieieeieeitenttete et stt et et sb et st e sbe e bt eatesbe e bt satesbeenbeeaeesbeensesanens 89
CHAPTER 6 CONCLUSION ...uccovininruisrensessanssassanssssssssssesssssssssssssasssssssssssssssssssssass 91
6.1 CONCIUSION ...ttt ettt sttt ettt 91
6.2 Future ReSearch ..........cooiiiiiiiiie e 92
REFERENCE ......cuiiiiiiiiiicninnisnicnnsiissecssissesssessssssssssssssessessssssssssssssessssssssssssssssase 94

APPENDIX ..uucoiiirienniennensnnnsnnnssnnssnesssnssssssssnssssssssssssssssssssssssssssssssssassssssssssssassssasssns 101



	CONTENTS

