MCT (et
06 2
ZHANG

Knowledge Discovery in Medical Diagnosis Data

by

Zhang Siqi

Master of Computer and Information Science

Faculty of Science and Technology
University of Macau



TABLE OF CONTENTS

LISt Of FIGUIES ..ottt rae s et ens b b en s eneseresrnennees it
List of Tables......coccrncivinnvniinrnicrieernensnnnennens eereeaer e ree e et s ar et s n s e aeeeare st nenree s bbrani v
GIOSSATY . ... i st e e et a et eren v
CHAPTER 1 INtroQUCLION. ..cc.ceviirierieiiriicreetinaeteers st enserts e snsesnesenssreessssssssessasonssneens 1
1.1 Backgrotund ......c.ccouvereviveierereeieenirienssesesessesssses s s e 1

1.2 Development of Medical Intelligence D1agnosis......ccoeceeveerveveenniniecvveennenen. 3

1.3 Introduction of Data Mining and KDD .........ccoeceviiieieriieccseeseseere e, 6
1.3.1 Basic Definition...................................7 ..................................................... 6

1.3.2 The Six-Step DMKD Process Model ........cocovvviveeviiniecsisen e 9

1.3.3 The Data-Mining Step of the KDD PrOCESS «.vvvervvecereeremmerersreros o 10

1.4 WOTKS OF this TRESIS v..vvvrvverereeereeerreeereneereneron eerreeerenres [T TTRT 17
CHAPTER 2 Data Preprocessing ........ccvevvvvereersinsvnssresiensvenans e 19
2.1 The Characters of Medical RECOTAS v.vv.vvvvrvvvrrorereesseesoroeooesoeeesseseees oo 19

2.2 The Definition of Data PreproCessing.......oceoueevrerieeeerereireeieenerenneeseessennasens 21

- 2.3 Data Preprocessing in Medical Data.........couvvvreinireriesenrionessireesseionessscnsenens 23

2.3.1 Data INEIGration....c..cocvveverermeeceirerrsreererinsassessnssssesssesiesrssassesseseessssesssne 23

2.3.2 Makeup the Missing Data........coccecvvreirriiiinieseern e v 24

2.3.3 Discretization.............. ettt et ee et b ere st ee b et bete ettt eeebee e raeaeanes 25

2.3.4 Data COMVEISION .cvreirererieeeerereerieerrianesessenseassesaessesnsessrsnsesasssnsrsssnsans | 31

2.3.5 Feature SeleCtiOn ......cccviivriieririnicininenieriereesresreessesseessesssesnessessssrnersens 32

2.4 SUMIMATY ..oveieiicrcree e et h e bt et s st nrn oot st e nran . 36
CHAPTER 3 DeCiSion TIee ...ccevveeiireierierecesereecs ittt et se e sb e e ens s 38
3.1 Data ClassifiCation .........ceeveecrieiinrieisieiinneniesineineiiesseneisnsins sressaessessssasssasenses 38

3.2 Decision Tree Inducation Techniques ......c.cocoovevvvineicinnccicirenr e 39

3.3 Multiclass Feedb.ack Decision TrEC i 44
3.3.1 Multiclass as Multiple Two-Class Problems .......cocoevevevveireriesiicceneeann 44

3.3.2 Feedback DeciSion TIEE.....covivieeiirceripee et vesnei ettt s teenb e 45.



i

3.4 Extracting Classification Rules........ S e s .49

35 Reprocessing the Re.sult of Mining ............................. S 50

3.6 SUMMALY ..ooocieererrrirsssesssrnneee e e et et raeenn 51

CHAPTER 4 Simulation and Experimental Study ....ccccceevirvnvnnirennneccrncnnineen 53

4,1 INtErOQUCLION 1.veveireeaeriieetinieirer oo s sressan s ses s s ssne s R 53

- 4.2 User-System Interaction........co.cceeeevancrnnreienenssnnnisennensgeressenees _— 54

4.3 Data PrePIOCESSING...ocrearerrriirerinnnnierseisisisniscsns s ens R 55
4.3.1 Data IeGration ........c.cvvmurvvisesissisensssivnnnnsenen, et erene et et e 55

4.3.2 Extracting and Clearing the Database ........... s 56

44 Knowlédgc DiISCOVETY c.ueeeriireerrerisssrsssrees s sresas e s s sasans e see st e sssrsnsseressnanen 58

4.4.1 Buliding Decision Tree and Extraction Rules ........ 58

4.4.2 Decision Tree with Feature Selection........c.ccccepvevvviinnn. rererendeereeoanres 59

4.4.3 Diagnosis Rules with Interestingness Measure ...........c.coeceeecureenenn. i 61

4.4.4 Evaluations of Feedback DT ......... — cmre e ane s s 61

4.5 SUIMIMALY «.vovvirereiseserseensecsreniosrssessesssesssassesassessansestsstasesinssssmsesessssessssnmsesnsssmsnsaes 62

CHAPTER 5 COMCIISION 1vvvvrrerreseesesvernressssssesssssesoseessasessssssssssssasisvessssscssssssrsssesssns 63

BIBIIOZIAPNY.. . cvevveetirtieiriieciie ettt ees e stese et e r e e s b esbe s a et e et n e s e na st 65

Appendix : PUDLICAtIONS.......coiieiiiecee et e na o 73



