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Abstract

Note that the accuracy and reliability of knowledge base are major concerns for the de-
velopers and users of expert system. The purpose of this research is to evaluate whether Iliad
is appropriate to be used in Taiwan area. Specifically, we used real patient cases in a local
hospital to evaluate Iliad’s diagnostic performance. The set of cases used were selected at
random from the patient medical record room. In addition, during the evaluation process, we
compared the diagnostic differences between the performances of Iliad and doctors to decide
if Iliad’s knowledge representation is applicable for us to establish the knowledge base. In the
light of test results, the reliability of Iliad as applied to diagnosis of heart diseases is as high
as 86.7%. Hence such diagnoses by means of knowledge base and inference logic are very close
to those made by doctors in the selected hospital in Taiwan. The only difference is that the
disease posterior probability is considerably lower. This should be attributed to the frames in
the knowledge base of Iliad with statistics affected by geography, races, time, weather, etc. and
to the Iliad diagnostic skills, different from those of doctors in our country. Therefore, before
using Iliad, it is suggested to adjust various symptoms and related statistics in knowledge base
to generate more reliable diagnostic results.
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Title: Acute MI

Prevalence: 0.037 P(F|D) 1-P(NF|ND)*
Serial ECG shows evolving patterns consistent with acute MI .83 .001
or
ECG compatible with acute MI .70 .02
.Myocardial enzyme release .95 .015
or
Serum LDH increased 2 to 8 days after onset of chest pain .86 .10
or
Serum CPK increased 6 hours to 3 days after onset of chest pain .90 .15
JInfarction chest pain .85 .03
or
.Unstable anginal pain 40 .05
or
.T'ypical anginal pain .20 .02
.Risk of coronary artery disease .85 16
.Vasovagal reaction .40 10
or
.Sympathetic reaction to stress 40 .10
Left-sided heart failure 40 A1
General information: age is == years
S>=1] .01 .19
>=45 .30 .20
>= 65 .68 .51

*P(F|D)= F—REARRYBUEME LR
P(NF|ND)= R—JEARAVIFRMELLR

= REHEEER
— » lliad BREERAM

liad REHEBRBMAZEEFNRR
(Department of Medical Informatics) Fff
I R Y B R 2 8 H R R (Medical Di-
agnosis Expert System): BEAEBEZLH
(Consultation Mode) FItE#EE2HT (Simulation
Mode) ffEEAHTHEE[Warner » 1988] -

Iiad BHRAMAZEEE —RHNERR
HAEHR » FERLA—(EBEEE (Medical
Knowledge Base) F1—{#Eig#zm# (Logic
Inference Machine) Fri&EKAIRZER R « F07%
R B RT&EHE ALK 1500 {EBARS Lok ~ sk ~
BE - B - My - 8 - Ao WAEEYRE
IR k(2] -

Tliad B 52 % Ja8% B A9 B 2B B R
% (Medical Knowledge Representation) »
BLUATEHZE HAIEZE (Frame) 2RK3E
R AR YT - Hph—ElmasiRg
fE2E3% (Probability Frame) » B4 —FERER

MAEZEEE (Boolean Frame) [Yu,1988] - 7E
B ERRRIERTER T SH FKEERBET
3 (Prevalence of Disease) 24k, IFIH
EEERAMRZEEIR (Symptom) » Kfg
—EEAR SEE TR B o PRI BA 6%, st R U=
% (Sensitivity) FIRFE M (Specificity) EZ
ML - PlanR—tE — (AR e D AAEE
(Acute MI) RYBRIRBIEL -

TEBRRIEZR T » B EREIR Z I RIBREF L
B2 M IIHY (Conditionally Independent) -
7 R % 38 L2 e #HRA (Conditionally De-
pendent) AYEAREHELL “or” By AEFT,
HE R BNV ERAKIELRS > mLLEEER
#¥5% (Logical Operator) ZRFRZ[ERERZ
FRIRIBAFR - PlAIR Bl —E2 B E 2t
& (Infarction Chest Pain) RYMAHFAEZR » 18
Fe_FRETFIEAR - 7] RE EEARTE R A
(Pathophysiology) _E—fif#FEH K RIRIZER
%8 [Lincoln » 1988] - A HAHEZE#R 2 LI B —
TEARAY AT IR BARRIEZR S, WLL " B

RAEL H=k - H—M
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PR SR o PlAnsE—rhfy Infarction chest
pain 1 Typical anginal pain Z L “.” BHEE
H’JT‘ ARERE -

v Iliad ERAFKAVZENER

—REAEZE R A9 B B B HE MR G R
(Statistics) FEZEKEBREAVKEERRE
(Patient Data Base) -~ BFE 3 (Medical
Literature) FIEHEIEE4 2 HTEE (Expert
Opinion) [Haug 1989 - i lliad HZRARME
EEHEERIRAYHEER A RIRLURET 2 LIEFEER
I H K EHE (Bayes’ Theorem) FH#EgmERE
» FIFSARRAER T —EERA TR » 1
5 | #EEZ IR B EEIR 2 BUR R R EE =
MELER » S B MR R & 0
ATE B ER AT gEM: (Posterior Probabil-
ity) - HREBNARTIPR= -

DL& MO ALEEZE (Acute MI) B4IzkaRAH

KA - BEs O AUE2E EREr &

1TRE 3.7% » AL ME (Typical anginal
pain) 3E{EEARE LR ZE A BURMERF %
43 B ES 20%F0 2% - gLk tE R FIRARK
NRETEZERE 26.3% » thikE E A AL

EEEERGEA - BRSMEOIEZEA LR
EEFERE 3. 7% 26.3% -

54 EEHEER 45 FRATE AR OAL
fE 2R BURME RS 24 BIE 70%F1 20% »
MR EHEERER 45 R EA LMEENR
A TREOIEZEATEER - B DIBRE MR
TR TERR 26.3% » EHEHBRITRAARK
INREHEZ BB 55.5% it REREE 45
B X EAMELLERRRA 0 BRSMEOIEE
ZERHERHE 26.3%42E 5 55.5% © AIRHEA
BEHCHESMEOIEZERAER - ER
iRt aEHE - EARARKRAKFEITEHER
AR LR -

BERAMERNEE A 0 QIREHER
ABIEE RSB W R AEZR R AVB I R4 ? 2Nk 52
Z AT AR — i R IR AR HE - RS D
RRIT  RIFI A RS R R RAZREH ERR
R - H% 0 1 lliad BRAKGESRANE
5 ~ R - BFEERERER RATSAVERIR
[ (Differential Diagnosis) » AIARABFTH
BT HEE2E -

F— : FEZEMBE (Infarction chest Pain) HYHMIEZR

Title: Infarction chest pain

A. Chest pain, substernal

B. Chest pain lasting > 15 minutes
C. Chest pain, heavy/pressure/aching
D. Chest pain, relief with rest/ NTG
E. Chest pain, pleuritic or positional

F'. Chest wall tenderness

True if: A and B and C and not D or not E or not F

®=:
P(D|F) =

REREENO

P(D)*P(F|D)

S :

P(D)= FAEHmrIEITR
P(ND)=1-( i@ 81T )=1-P(D)

P(F|D)= X —EAREVEUR LR

P(F|ND)=1-( X—ERaR R £ )=1-P(NF|ND)

P(D|F)=

P(D)xP(F|D)+P(ND)xP(F|ND)

AR FE BRI AR BRI AT REME

AAEE F—%- - F—M
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FI : ARHE KA

P(D|F) =

P(D)«P(F|D)"axP(NF|D)"b

Hrp -
P(NF|D)=

P(D)+P(F|D)"axP(NF|D) b+ P(ND)=xP(F|ND) axP(NEF|ND)"b

1-( FE—EREY U LR )=1-P(F|D)
P(NF|ND)= FE—ERRTS s R R

a= (EAAMAEZR R IB R AR I AT LR
b= fEAAARNEZR i R S E AT LR

#2h : #9227 (Differential diagnosis) HIfER

Differential Diagnosis

(35%) Acute MI

( 7%) Unstable anginal pain

( 3%) Pulmonary embolus

( 1%) Chest Wall Pain

(<1%) Stroke Secondary to Cardiogenic Embolism

)
(<1%)
)

Mitral regurgitation, acute

(<1%) Pseudomonas Pneumonia(<1%) Aortic stenosis

(<1%) Achaiasia
(<1%) Gastric cancer

(<1%) Acute Adrenal Crisis

= WH%RER

liad BERMEARTE LR KERE
B RER > CHAEAGRTERE—HE
RAEAAZHHRTREGRINEEE TR/
[Warner » 1989] - 7F lliad 5% 0 a8
W2l R a8 - Bk BERIEE B
A =FEANFARIE (Source) @ {HEZ S EHRIRAVE
e TS - K - BE - B RIESER
ERRNRE  KEAEFER liad HRRHE
» AR S Y 3R 1 S R e e o % A B
B - A EEIBE ERER SEARZETS R [Fu
1990 ; Chang > 1991 : Shortliffe » 1990] -

B AR B o ARV AT SRS, UAFEBIE
PRATRE BRI E » ZEE —EWNREEZ
HARERB B E B RA - FI » ANIH3E
SIS EaRAVENES, 725 [ lliad B EH
B E R AR A, T AR ERE AR
R REERAEA - DIFFE Iliad HRBHMAT
MR RTSE M » B ELBE A B A P S ey
ZHY (Difference) - FRFERGERES » B
2 lliad BRI AR 5 IE BORIE #
B9ETT o DUER SRR H HH —TE Bl A B Ana R
TREER MR - RS AR - B R AN
RS E A BEEH RMAERE -

liad HERMAEXBEBEEACREBES
R B A BS TRk T B b R e Y

Rl LR - AAEHERE - RRE
2 Nliad HEARMAVITREIET TIE > BT
FLRES EEERM - HENERERSEHA
 (EER R RT3 TR R P i A A
% MW BRI R ERANEYES
» BRE EhRERGT —ERE GBI AERANESE
HERH - DUIRR B RISk e R S Ry
2R SRR

B~ ARBERETEHR

TR E R AN » REENZWOMA
ERHIREA » DAES S —E bR F ER AT SRR
R - RHREAAELSERAME X2
ABEERNEE  WARENEEMZETHE
BMAYRRE] - R B E RIS IR - A
Wrgeat 2l A REREURE A X EREN+—
F£+AZRE/N\T+F/18  PEAFELE
BR Pz ch 8180 BERIEN 20 (EwHY » BRI
#1453 Bl EESER ASREE 10 13 0 3£ 200 K EAR
HEITHIE - B & » SR ER TR AT
BUERTISERERR - BA lliad EXZH
REHET - REBRFERHMA lliad EFRAMARY
RIEFIH » BB (I RIEATESET - DARE
ERE ENZHTER - Rkl liad EERRH
RIS S SRR A B LR A PV RS BT s 3R
LT H=FWZEER -

AAERL F_&K- %M
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TR SR - TR IE

R ARE LR ETE RS LRI AR

MERZEERERBAR  EETETHER

» BEE LR B4 2 S R ER LR

g 7 ERGERER IR R A ] BE

() WARREAI BT S REEaR -

O ERIB LB RN -

©) liad HZEAMATIHATH ARERAE
ﬁﬁ%ﬁﬁ$ﬂ’mﬁ%mﬁﬂ§$@
agﬁ 2

o EFIRIAY AU

) MR EREF SR E Sl EEaR o 7]
DURREE = R BT &2 2 R B IERE
ISR - ARDULIERSHEKE - 40
R ZRIMIEEEE —(HIERRIZETE
R A=A KRS Hiad B
AT BT R R S IERE 7

O IR BIFRE=FriEmkress - AIFEEeE
EZ B EERI BT EE T2 » DIE
SR FRENZEER -

2~ KRR

RIBTE I Fis RIS B » B
®RILH 181 i (FREHEHIRE ZBERREA
WEEZMA 10 {7 o (BFLRHE IR FRT
WARBREEMZE 10 47) HERA liad
HERRMBEZ2E - WIS &R ERIR2E
HRATIE - RERBERNCRNZEE
W HIRETIRMEIARENRR lliad #92HET
1ERE - HBRIBIRTIERE - BT 2 BiER
TR °

FRANHFHIER T RE MR TR A B EE
BIRGETREM: ( B Posterior Probability) » fiZE
EREw Pl REME R R B R B 3R E & R RSB
IR E LAY Posterior Probability 2 ZFH{H -
FRBRAHWHEGEER > liad BEAKEEL
RN R 2R T S M= 86.7% » AR,
HAGRE R HemRB a2 A= 0 (AR
HPEIR4EJFE BN - H— TR Z TR
BETELER 70.2% RIERIEAHESS ¢ HIRSHEFE
SRR THRMS @ it lliad HEAMYN
HIFE AT REFFRIIEZE (Frame) » HARETBUR
HER B R IEE F AN =EARRRE - (ERE
MBI AR R - TR - B - R
» RIFFRERZNZE - R ERNEERE
FEEZH o IRBEE A BRI OBRET2
BrEFBIERRA » AT R Iliad MR ZEI T ER2
BrEos - EENBEANREEEBEERR
ERAGREFRMAREES RS 2R
4 Tliad HYRSHEATHS R HEHE TR AR EAR A
AE - HEZHSERE SR -

I eFESE A Tiad BHECRAZAT @ HEEA
SERIRANL AR HIFR R T Y SRR EMA B At
» AREIBR IEMEA SRV ETER - B BA
EfTRE L AR 1 B R ST B B B F Y B 22
HERM  Th R R R AT SR -

BE e SLETER

ARrFRat Al STER ek liad BFEREER
MV RER2ETER © DT EE R e E
HYRASEPE R 2 B  BRET R 5 [HEGE A Dliad
HERMHISHRBAOREAERS - TR
R TIZARHESE - DIl I e RS

- AIRRERIAEST -

BEZHAMECEL  TREALER
FERERESRZE - —ESAKESE - 2L
lliad EXZHME  HPRBELFERER
rh7ER BT AN 2R ~ BT - MEE R EHT L -
1B 5 TRE FEFE B AR TR (Knowledge
Engineer) HBEEMFIEERK (Domain Ex-
pert) » BB ABNRMA TR > FEEE
ROHT IR BT B R A TR RO R -

BT RyERRE  REBRENACHE
B ETEETREEEMRI R B A R AR
ERFZETE] B EREFERSRAT
={Ef@x|5ERE%E » 1992 : Chang» 1991] -

F—ERXEHEENEIHAET &
ST —EFE A ERENENEE (MIB:
Medical Information Bus) @ DA{EEEFREHE
BAATE AR R  BEWELRNEE
(Protocols) T » BEBMEF B LA E BT
HIER > MASATINA »

E_EEXTAIRE—EPENERE  HXE
X B2 EEZLE (NLM: National Library
of Medicine) & —Hi—H0BE 23 RH
(UMLS: Unified Medical Language Sys-
tem) » Rt R BT E B E M AT —(FE%E
B 2R F R R TR BB R L » DUAE
TERHBERF SR 2 EHEH -

F_EEXRAE—EKEER » hEh3e

(2% R o R R B B R P By — TR R E
» HRESUHRNEAEERSM (TAIMS: In-
tegrated Academic Information Management
Systems) < EEF BN TEENEER SRS
BB EIREER - W —(E2HE
FERSIREHE A TIE -

H_EHEE =EAE TR ESeR T E > AANE
HRA B R EERE —E LA R AT
R EEA B REE —AEEN N E

 RFFEAHLE - AR EAR AR
SRS - BV > EZHCEREEC % > EET
B R E R AT IR ERY - SRS A RSEAD

RREHE B_%K-F—M
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%7 ¢ Tliad BOBIBRRER 00

Mean of PP(%)*

Disease Name Cases Accuracy(%)

CAD 10 100% 69.71%
Cardiomyopathy 16 100% 78.45%
PSVT 10 60% 26.50%
Old MI 10 100% 76.78%
H/T 10 60% 46.00%
MS 10 90% 55.67%
CHF 15 87% 72.50%
ASHD 10 70% 69.50%
HCVD 11 55% 59.50%
AF 10 100% 82.60%
Acute AMI 10 100% 78.78%
Angina Pectoris 10 100% 45.83%
RHD 10 100% 89.60%
Cor Pulmonale 3 100% 65.50%
VPC's 1 75% 62.00%
MR 8 100% 66.83%
MVP 6 100% 44.33%
Palpitation 5 80% 73.00%
S.8.8S. 10 80% 78.14%
A.S. 3 100% 73.00%
Average 181 86.7%** 70.20%***

*Mean of Posterior Probability
**p<0.05, ¥**p<0.005

AT ZeR » A{E W] LRERR AT BT S A IR
WA SR ZE RG] - ERRERERY EHT AR - B
£l -

BEHEXAMERSEE - MEt2 - LE
2 it e - [EE R R BRI BATRH
» BEUZKIHZEE EIRVEE 4 K BB A REME I
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B0 H S SRR BRI - HFPERS R B
B AR AR B R R R B EAATE R
KR -
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FREtBIRET - REIME | AR » 2RWE
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BRI ERER S EAEST  BREEER
e B BT A B AR R B Rl R IR A
' FEREEAIBER -
' FREHY R R ENS FEEAY T - FTLA
SR R H RIS (E R M E R A ATHERR
REB—BEAITHY S » T ELDABREE H RidTHT

FAFMSERES - Lz A %REE  EthE
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