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A Knowledge-based Decision Support System for imple-
menting Disorder Diagnosis and Customer Relationship

Management on Family Physicians
Shu-Hsien Liao  Yi-Chen Sung,
Graduate School of Management Sciences, Tamkang University

Abstract

The implement of the Taiwanese National Health Insurance make hospitals face more
contests. Under the changing of overall medical treatment environmental trend, the opinion
of "whole person continuous care" has put the system of family physicians into practice. The
system urges the concept which the basic unit of medical service should be important. Its ex-
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ecution actual result has not at present revealed, but actually will be the inevitable tendency
of medical treatment development in the future. Moreover, the environment which surrounds
in the competition gradually expands the pressure oppresses various levels hospital the life
or death, therefore the healing institute should adopts the different method by the threat
which brings in accordance to the environment. Recent years, the information technology
has provided the support system for the medical industry. It's a turning point which may de-
velop to the medical industry. So how to dispose information system which is most cost
benefit has become the import ant topic to exist of hospital. Furthermore, many concept of
enterprise's management, such as customer relates the management, gradually seeped to the
medical industry, but who actually carries out those is few. Therefore after the discussion
correlation medical treatment background, our research combine the management concept
and information technology, and plans to construct a knowledge-based decision support sys-
tem which is tally with the orient of "whole person continuous care", emphasizes from starts
to the following tracing support service. Our research hopes to help the clinic execution gen-
eraly to diagnose and the news provides, also creates the new value of patents and the dif-
ference of same business, and then promotes the clinic the competitive advantage.

Key Words: Knowledge-based decision support system, Knowledge management, Data mining, Customer relation-
ship management, Family Medicine
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ERVPH I AT RARE D T~ S EEEE RS - HEM RS R E
BHOVESE ~ BREHBNIESE - KB TECE B EEE =5 - B0 > R 7RI - IR
BoRif - BELEGRERN - BIERR - BEHERRST - RIS R AT
f% o B2 Ruland (2004) 38R/ B&MEGeAT E RATHIEE B B RSE /% (Decision
support system; DSS) > RIREZUCERN BRI IRGEE ZTE - LhOh - IR SERH TRl
bl Ry B EESE AT L - AR R e — LR MR ORI R ~ RIG% - DUERy
TR T 25 B RHRN - s U B 0 BLIE T R RE % B CR e B A

BSHREHRIREE - NSRRI E AR 2 DR MR R RSB (Fas
2003) - AREHGIRBARITREOW S EAR o T ARSI ) BB - JRRIE
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TR - BETRR ~ REE SR - R TERIRES - B A B B T B R
BACREEHI BB B 2 - T AR AR BRI F s & B ARSI e | - R AT PR AR
T BRERRII A S EAEECRI - e R A2 TR G IR BRI -

IKIIE - B B 2 T b DU (S B R SR T R B S B ANV B Y B
AR FrHE R ThRE B - TR e S AN R BRSO - oK - BORZAE RS AESE b
HRVEHZ e TR & s = -

12 WHEHB
B B EhRE - ARHESEERE R — S e EOR L E PR AR Y B L SR S e
A6 LR SE 2 i SRRE BRI R R T 52 - RMRYEIRE AR B Mg (LAIMEE
e IMURRE Rl ) DABI FERATRE R o AW TEAGERA HARRUEE -
WISELERIE (rulebase) Eifli{Z<EE (casebase) - RiiFfEftmE MR ZEHEN
AFHRAAIE - 128 HIRCERR IR » JERCHIERE (knowledge base) 1%L
HE °
QLR EER - M2 sRE R - MEEEsEr) ~ 8 R BMER - BRENE
Kb SRR E R o &R BRI R 2 s R R - 2 AR A BUAR
(pattern) - 7 #KESREE (heuristic base) i RHZ AT FAZ AR BRI -
R EERINEE ~ (EZE - Rl B RSB o FE AR Rl <8 ST UG 22
BT R - SRERBNECET o FERHE I R B AR B - PRIt A i B B AR
I A AL BRI < AR H8 - RSB R RIR2EN ~ (AR Bl EHEny BRI
- DA BRI R e -

2. XRKEREY

21 FpE PR BB S IE B Rl

R RE K ER A& (American Academy of Family Physicians) : ZEEBE 21T
1950 FEAA FAtE A DIREMEE TR HAMEFTH R —% » HER SRR IER R AR
FEREAVEIES - FiREEHREE (the knowledge, skills, and attitudes that constitute the intellec-
tual foundation of family practice) (American Academy of Family Physicians, 2008) -
FIERZR I EANERERDELUT VUM - (DFHEZE © BN R A RERAES
R B8R AR R - te bl B Bl FR R RE Ol 5 Q) TERG TR © KPR RS b
HRENIERE BRSsEhE ¢ O)FEH RIS © FIH RAFAYESSER (R AGE A RIRTEHEEE
ALEERAAL 5 OBREEIETE © F it i B BRI R R DA B R BRI
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FERIIREBE T IHRESY - T KEEE T (2003) MK PRI EIIREM R ER Ry
" RBE & B Ry R BE B RN HE i R R LR AR I S S A M A R Ry - s 980
W ERE o RS R BRI RS ER o LB TE AT R R R AR - DU#E
JEBI AR TREE - ) HEEWINES Rl ~ M2t - talik fe s MR (Con-
tinuing, Comprehensive, Coordinated, Accessible and Accountable Care) (&= & & -
2003) -

HREBERNHIEE T LA ~ AR LI AR A Ry A R RS - HAGE RN
M — AR R A - SRRSO R LERIIESR © SR EREHT
FORENE AN A EREERR B RIBAL - RALPRTED ~ BTG - BRBE FEIZ N
AR5 - (et BRI R b B e T - HARTE S e B 22 5 Hl] (MARY= » 2002)
R RGE « BB/ NEE R — R iE B - (e R IR PRAIAGH » s — G
TR RL IR R TR HI B  SeREMEIRGE © BEAm s ) S A - DUEEE ~ DE
it AR BER G TR - IRERENEER - W BE R i R 5%
A BRI« RIEB AN AR R R IRGE - HIET g AT - DI ERRK
RIS MR ETTER Kt &I - 15 BE UHE SR e B R IR B
W R H S B AT B G s R B AR B - f T BRAR A I -

22 HIERMIDEHR L5 R

HEREIHR S B 248 ( Knowledge-based Decision Support System; KBDSS) —r] »
B B0 18 A T E (Artificial Intelligence; Al ) BRE S AMEI R & B IRIR SR R
FRETASERE o BERTRREE SRR SR BN G DRl DAE R g AR AL -
feft SR IS S kmts - BRI T 7 EE i irae ) - SRR SRSIE R MfiRE
S L E PRI DIRE - AR AR RERR AR - DURCERGEBEE < 753K - 1Ah - IR
BRAERARHTERUR - DB SR T AYBRN S S SER IR A1 THY 5k IR B e o
AR AR IERNRIRERY > B B & OF 5 —Hgry A B R SR ] | (Owens
and Philippakis, 1995; Pomerol, 1997; Zbayrak and Bell, 2003) - Kalogeropoulos, Carson
and Collinson (2003) HIlfi5 A B Gt rh - BRI 2 DURIES Ry EERERY 24 (Knowledge-
based System; KBS) Y H KR ERIRKEFVEEE » DURIES Fo B REHT MR & ok s Ja 1
TER 2 SRR ER R ER B -

221 RRZERE

RIS A (Decision Support System; DSS) Hy# e —TH#E & ZHEEERIIIE )T
FEAE SRR BN BRI JUREHE ~ MR~ OERER - HENNIARR AR © AR
BilEw<% (Eom, 1999; Eom and Farris, 1996) - DSS & — A &) =UAYR 4 - FHAR o B fg ok
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FhitE (semi-structured) FIMERFERGHE (unstructured) FUTRTRRTRE » DIAGEEITeR
MR 2 3= (Anthony, 1965; Simon, 1960; Blanning, 1993; Ma, 1997) - DSS 5 & {5 %
B EE MM CRIEERE - FIERI AT > DU ATRERS 5 kiR B AR & LUFTRY
JEVEEREE - (e B TAFEUE AR (Zbayrak and Bell, 2003) » bt » FIHISCA 2 BN
ks B SE AR T LAS AT SO FIEE HL RS S 0 FT RIS AR — B8l T H. > Rilerf
B & DSS (Stanley et al., 2003) -

222 HFHEIR

HIF (Knowledge) 2 2#fiiChs ~ [EIEH ~ DIOCTFEBIER - HanyGH| R g
HEIRESGHE (Tiwana, 2005) - & R[DIERCRIVISINERSERE » MATEEE (Knowl-
edge Management; KM ) {#fgRE#ER A BARIRIVES ~ 717 - BeRAIER (Huber,
1991; Nonaka, 1994; Alavi and Leidner, 2001) - DIZEH#Z Bl > Liao & Chen (2004)
o R AR A ~ BERE ~ 0 JE ~ AEIAIEBEH] - R DA SRRV B PR SR B
PR EIRE |+ B 2 R R R T 855 SR a8k EE AR B A P A B 5 Pl R A 28 5 T = du
Plessisand Boon (2004) & &A1 E BUE AR R R &2 - AT EIME - A5
LB TTEAE BRAERAIEIE ~ 435 ~ WRHY ~ JEH - DR S ESERFRE )T ~ 3 - 3T
HRCRMFE I MBIk B & 7 - Misraetal. (2003) RIIFE Ryt RIS E PR AR U5
HMIFEERR B - BRHE ~ AFIFRAE i & HE B -

223 BERR®E

HECRHE (Expert System; ES) RSN 7K AESAREREE SN R GRET TRIZRAVITES -
Fo AL YIS EFH ASHE SRV SRR SRR i (B A > 2002) -~ B —
FEA A JAVECRI - DI E S SRR AR 188 - DIE SRR
R\ - DU iHHERAGHE (8L > 1988) -

224 EAEERRIZIERG

Liao j/* 2000 4 HE H flil 5 J8 PR 3R 5 $% 2 #ft ( Case-based Decision Support System;
CBDSS) 215 - #uZf=(#EH (Case-Based Reasoning; CBR) TSR R
fELIRE b+ ST ER < R ESR (problem domain) M &RIIASE (Liao, 2000) -
CBDSS E.A5 DSS i B YT A1 ES HIFEHE R BUE A TIRE - B85 A3 BT i
R RTEEZZEE (Knowledge Gaps) RE#FEfIL{E1E (Adoption) HYLIHE 5 ¥R RIE -
B EE R AR - GERR A FIREERY FIE% ) (Knowledge Aid) - CBDSS ffi#y
CBR HIFHHERE - fEf7EL DSS HHFRIAYAE ST - B EEIRYE CBDSS Hm{EZS 819

PN
He °
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2.3 HRHRH

IR ERHERIECA O — P H R RS 2RI EE (Kawvanoetal., 2005) -
Keimaetal. (2004) 73Ry ERHZH HIEFTBISE R » ZEH R BLERRY TUAR (pat-
tern) BUEEAY (model) o FEEHARRINERIT T > S-S B HRIIERFEER HIFRBE
AFERARVEE S (Relevant Patterns)  (ZE5AHH - 2001)  FIFRFEER T TH > 584
H B E R R LL BT Bk - B EEEU A TR o B SO RS SR PR
WA BIERER 2% - H 71k (Method) 5 /S K%E - B =034 HIl (Association
rule) ~ RFfEIFEHI50AT (Sequentia pattern) ~ FE3IAIEE (Sequential pattern) ~ FFERHZ
1% HI (Grouping andlysis) ~ 43 #8 =X 7 HI| (Classification analysis) Eil # 32 & b 73 #7
( Probability heuristic analysis) -

24 JBERHREH

R BARE R (Customer Relationship Management; CRM ) Ry 7 A1 B B RH A 1Y
BATR > TE—(EAEASE A g ~ IR AR P 7oK AR O M, - By
IRERSCEER T RERTSCR AL R LB MR - (du Plessisand Boon, 2004) - BEE (%
BRI SRy TR R e (Customer Interaction) - FE{RZEEIREEERAHEN:
MR M B TR AR e, (Customer Knowledge) ¥ s & EHEL i
ZIER > BRI FHERER - FER O ATELRRET ST ki R R R R HIE, -
BifEST (2001) #5HT CRM RYFER nlafE# 0RO THEE ~ a5 SoMpRHi s
DIRERER#E » BMIAE CRM ATRES) - DUERKIE R G T > IR
FHIEMFEK  BBZEr E TR - TR R bRIIR -

3. EEERRMNRERSMTRZAR

1. Dawson [ 1920 Rk Wb i i v S ORI L O R Ry T it 4
FHEEEIAT 157 - REFR BTG B TR TE R (e B MR s < B8RS, » H AT 2 AR By
BUSELR G E — & Arg [H 2k (HEA®) - 1996) - 1% Shiand Singh (1998)
R B (primary care) EF Ly " BIRIRGHRMEE (HAEREAN - RELAIH A
FEANE) Pt =R BRI » & i A Bl E e R R 28 — KB -
R FHEIGERRE AR — P8 - RS ERARE (World Organization of National
Colleges, Academics and Academic Associations of General Practitioners/Family Physici-
ans) ¥ ELE BN (primary care) 1EZUEFR Ry SR RICGEIRITEIR A E T - B
FRRAHIR RN PR H AR HERE < BATR - P eI iGE - RS AR R IRE R a2
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T b A0 5 T Sl IR R A B B R B R E SE BRA & ()
1996) ° |

HNHRSAE  RBIKESHE & (The American Academy of family Phys-
ician) FIEFRFEEZTEw® (The American Board of Family Practice) 5& & RLF5(1D)
R IR ¢ PEHYR ECE A BRISRNVEE - Q B AFRHEN: - Rt -
FIFEPER  TAPGELVEIRE 5 (3)5RFHMER A & EREHE S — ()W A St AR TR 5 (458
AL R GE R A ATEERY ~ LRI REEhEE (BROYESEA » 2003) -

TR GEARIEREEOR S KAERES H SR - B BRI A& @R
WURERIBE AR - o3 A B R RO SRR T (E B AR S S R BRI AN AIRY s - BN R
BT S A RIERE 2 A > TRy SR IE B AR S M IRGE R S TR A - B2 AT
PRAE BT 2 ) - BB P TR B & - PSS (BROTSESEA - 2003) - R
BB PSS TR B CRIZERAT - PIAEABIREA #ISEE - AR
R ELpg £ 26~ 2NGE - i R BT B RITAR (B e - BEEE T B (R G A Fr R R iRy B A7
BRRGR  BHBINEIECEIREZIE - s b i S fh R #ErT - T

A ~ RAFRBSRERCR - SEERRIRE - NERZAT T - FEhRRHEmEN 5
FEBGEMIERE - lfS QB R B S S A B R - NN AL 2 Pl Be e o S TRRAR -

4. tRZTERET

ARWTFEREKIRHCERLZ IFEH Y > BIRASRMEZ T ELZLRE - WA 2 B
A RLEITIZIEARER -

41 FRiakit
(] B ] R e TG > AE B R B R B B PRAEE L IRY -~ BRI Rt (R
Il T - —iRiS > BANERZHITAE L2 RO &k ~ M2 ~ BUEinEET
BARAELERE - FEHIRCEERZ RARANE 1 For - EHES B EBIAnT
DER— REERENL - R ER AT ER > SERRI R TAE -
AER T R ERETE D - REIRIR B TERA > R E S 180 -
AEE= - BRANEISR - 188 - BATFEREISR RRSEIR LB ER - M2 IEEEE
afl o
SERNY - fd > R EE T e o RINE BRI - A S e - LRl
R~ Il Xt ~ PRI ~ MRRRE ~ FPERRIIE B R a5 -
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BEZRER

RIBGRR BT T e e EEAYEDER (RPERAEIPER/\)  (Federspil and Vet-

tor, 1999)

AT W BB R RAYRIE AR - (R -

AR + BIREAER A - RS EEEER - T R B R ER -

A B THIGR TRENE - HEBRASRTRERVIRIE

HBE\  BIEERZE - AR R B e - MLl - T2
% ILRAVZETRER S R - R R RN AR ER - HBILIRIE
AR o 22T

HERIL  BEEIGHEETE S BT RPN - B IRIB2 BTG TR B S EEIE R
atEE o MLKAYTEHEGEHE - A B HGBHER EIGRIRIIIEIE ~ ORI > Ry
BERIAEEE TG T B A -

HERT L BN - fERTIGEE R R ASEHE - B E RN R L R

RAVAHRREHE - ERERREEEIS KT - BB RS AALE e
FAREEL, - BHRNE2EENRE SR M DR AT ROVEREN - RS
#R ] DU AR A B HEE E 2R -

AR — i < BERA 2T E - AWFFeakS R — 8P R aE 2 Fos -
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TE 1 ERBEMERTE

HELTIERERI IR & > R S BB A R MR A R BRI © [RIVGE - R Bz ML AR A3
BB MR - BEOh - BPTRILEE ~ Rz — H A ETE SIS - NEF
FAIMEERI TR HRARYIAZH R > RREFHE IR S ERRE - R H—X
R IMPR Rk 7 ERFAVIRE - BIH AT IR S MRE ~ @ fRa g -
K HAATEI T AR A A BCR SRS o » B IE s 2% -

T8 2 BRSEESENE

IRIB S E T L REAR BRI PL P EE A B AeBRER S AR © e FRael XM R ~
AN ~ SRS R U R B E R R S B T A il B et HE R
TR B RS RE R R BRI A B B R el F IR AR AT - B O
BRI A SR o B R R R T TR A - TR R RS E o« 23 B R R BN 1] > R FIiE
BETARIEDL - AEREIGR T8 b > A ST - B L B IR S e
AR ERIRIMAES AR - 2RI > FERTIRe TR 2 75 i R o Ja\ B Lol & st 29 1
B IRAERZS -

TER 3 ER M S MBENEE

A 1 v ILRRAGE o5 P LUBSAE B Y 5 2 RO Ha] DUMS TR G i
FEAE  ADESIIRHZEY) - U n] (R MBS ERFAE IR AR © BB B M = URRAE - JEST
HLEE RO HRIARNIER - DIRDESEE R Ern » 20 Y GRS -
EEABEHK - MR - 540 EEE SRR RS SRR ~ OF - RtEH
SHEAR ~ BT T ~ i ~ RS R AR 38 a5 H A T SE B R
BRES  BAUNECEBIESMBRLE - b - IETESIE R Sha Bk e
P IURRRERY ©

T8 4 SMBERRREIT

iRe et 4R I RRAE B USRS EE E RS IR R IV EEY) - It
AT LET S B A e - £ ERVHEEINE TR - BrE S e AR R SR e fE
BE_EFE o DABERHE T5E -

TS RRATEERE

FE IR E B WaFE T - SRRk B — iR (BIHHASET) AMGAMHE
EEAHAL - RIIL - B2 - AR H AR TR AR ~ B ~ G~ R~ BTSN
Pl BEBRE SRR ~ REIRY ~ i ERIRTRESE A TS R R o TdGE HENE
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1 I R s 208 Lol — 1L S ) B b RI3% > (HEH MR Z SN e BRI SRR T
fiti o MAETIEERE ~ BRSO CHEE ~ IO - B0 ~ fESHE EEEA
F o fElBRFRAEE - FEAHERE - RHAE ol - OEE - FR2EESEE -

ZET : BROBE - MERRZ I BIERTR

AR G B DR R Ll — R RS AR AR ER - ARE A
PFEETER BIER  BHASECRFTEIRA LRI E SUESIE < OF 5% - TN BT
MR -

T8 8 BIMBEDETEE
IRIEFTH ARG R - BoG 2N > 46 T aol BB 1 -

ZER 9 RERIIRE

AWTFERE VAR » H I Z B A R R TR BRI R RS ik
EHRE © SS9MRsRH e M E0R e Bl B S - BB E R A R 2 R ~ R iosk &
K~ FEECSRER ~ SEhh R AR - BREGNE R > DU R B A e fm R 1%
EHILIRE - B RHHEA H AR PRI T C B RHETR R R R IR T > Reie (i
HERRE B FTFHEER -

42 Ffiiie

ASRIREE R TR - SE(EFURANE 4 For > B s ERRSERRAR E R R s -

FRAR E0Y s MURRE (R 2 EE PR RS IR - BLAR P HSEEIRAR - EStA
fEZE (BRE) RUERL > m SRS IZUEGEERIT L FRE (R DO A AR » 255 0 1K
RUEESE R B ME R ~ AHRRZO A AN ] HEEERTAR R - AT LU e 2 A BB R %
IR > U o S R = LR RE RS ~ TR IR 4 - I R A2 s SR~ R
AIREEEZEE T > SERGCRIEE T (FRE) BIENE - 1E Ry NREZETHIMEZARS - Kt -
XA B ST AR BT RE R - R RN ERB BRI T > Rk RINE
FHURTE

FEAR AR Fols R BR PR E B (RIS © ARWFFerR DURR I M 20Rt B A R A £
BRI L IRRT o ILE O HSRSE RS - & SRR DR EE A R AT RE F
AATE (B4~ B8 h - BREEESTE) ~ fwst (38ah ~ B8 - BIRENE
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5%~ BRI AR ST EORATER > HrTE ORI T SO MBRAEITE -
TERERE R BT - FEhBm AR ~ it ~ B2 HW - BEPOREENFEE > 72
fEFHEE — RIS B E MR - MROE B TR SRR R DR e Aedfy - BINREAITE R K
IR B0 ~ B - BIREANEER R AT RORE > it " RE
(matching) | BYEHE > FEEE e-mail BT EU/FEGEIE A2 RAL IR - T — R0
EREEN T > P AR R PO BRI - B ERbRT IRy m] L FR A
TR R R SR R Y

421 EBHIE

RN Ry U8 (domain knowledge) - yAHI R RAFEHY £ BLEHRE ol A 2H
HRATHIENR - DURHRA LB (LAY U SR B A R o - SRR HETS DIRI IR
BRI THER TAF - MRk IE R B B AT (rule) RYRIRRTEMIE - W5
LU TR G T Am B P B A A ik e - DURM LR ~ e IRRE S
KRS I HERE -

422 (EAEEREXREEH
S SRR E A E R ER AN Y 20 S 25 A AR B 1A% P HEEURE DL ol S e g
EATE T A IR - AN 2R A R R - FOBRIRREEGRG » mT DUk
HIIFTRERA 2 2 HiE - B0 R A R S S 12 -
5 B BE A E R R - RG] -
()25t ( Case Representation)
TEZEFEANE IR EZ (case) CFALBRREFE P 2K » HEARGHIAER—FHAE -
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