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H2IAEL FEHIE SHAIF|7] gl
HX|=alXl2 XlAZg HZILF0 2e A7

ol&

PR BYAL 24
Hed

SUTILEG SBNUY B
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2 dydae AErRraEe FEYFE A7) AT oA, AETA 2%0] AMEE A7kA] delel X4
Hrlz=glo i difshs WS Adett AR/ 2Ee] AMgshe A el A W], AMAF A4 (user
knowledge), A&7} A4 (expert knowledge), 22l AFE ] o8l 5= 7144 (machine knowledge)
o2 238 5 9t o] AL MR gE EYS 21 led, gty o) AYE AYA] Z) JgEe Wk s
AgslE 2348 AYsloMe AR ARY 2245 A 471 gl B Aol Algdle ZIAAA S BR
BA ol g 234 AllE 28 9A9 (Back-propagation) 3AAY 23 Bl dlon, ARI) AL
EEXEA ol 9FE vAe YR¥ELAEY FAME FHe AHoZ FAIHO| Slh ARgal A4e HET}
A& A1AR) Aol g Foi7l FEe] g ARl AR AHE vehdch B AFdA Algkele Wi el Ane
23817] 9l8led U5 T Leltel FANAL) FNE o Eshe A ulsle] Agssh 1 A7 283 A
A BT B AFAA Ao HAmeAY AT vl Ee AR age] F8%EHE ATl WS &
£3ltke Aol BAHcz AZHA

..........................................................................................

LM a3y, HEFM2YL 79 FAYEY g A

rhu

HZ 1049 TN BGAE ZoblM e EAA
B F8g ¥gEo UMY & EANAE
Ag dnFHA HIHAA AT FA Eokl
g 2o ALgoZ WESol & Aot} old
Y Aok g Ao AHEE AEIIA 28]
oz Az =z, BEIM 2] Agdte A
2 FANZE #EE I oot &
459 gttt (Buchanan & Shortliffe 1984:
Giarratano & Riley 1994 Pigford & Baur
1990: Silverman 1987: Waterman 1986).

g XS AAR 33 len, w2ty #T A
29l ol ¥AY FAYGY E4& Az vy
gt SiAl Rt AETR A" 8L A
9 & oyl gl gdutez wl7xAQd (un-
structured) 9AMHEA A NN G AETIA
2ElE A dAEY BsIN 2dHe AE
7P 2"l Hdte BiiA oz EEAAld o ol
=280 =Y A9#Ae] d% Bgsizln 22
Wt sjzte A& AR 2R v F2E
A gAEY 873E AAldte Aol BHs) Hol gl
o AR ARV AR Gl BEAYE
Aeet7] A B YYE0] Ags 4o A4S

=2 B4 0 96. 7

AgEe - 97,1



oY - HHF

£0], MYCIN®] #2192t 2 (certainty factor
model) (Buchanan & Shortliffe 1984),
Dempster-Shafer<] HZo)&(theory  of
evidence) (Shafer 1976), PROSPECTORY Ho]
2)¢t (Bayesian) &8°]& (Duda et al. 1976), H|
@2 =2](nonmonotonic logic) (Bossu & Siegel
1984: McDermott & Doyle 1980), <%lol&
(endorsements) (Cohen 1985, 1987) &°] it}
g Zadehd) #A|o]&& (Zadeh 1965, 1973,
1983) Fx18¢l #Ws A WY Ale]E |4
F glE Wez B FoplA olg&dm Y
(Graham 1991). ol2d 2844 Az e
AB7N 289 F245S FEA7Iedd Avd
F3-E 4} (Leung et al. 1989. Negoita
1985).

gy, B dpdas B3 oRey W
32 123t AR A"l AHdtE AZEA
o] x4, F AHgAF A4 (user knowledge),
A27t A4 (expert knowledge), 71AA]4]
(machine knowledge)$ HA=elAd #W7UF
stolA) Adshe Wy Atz g ojg &
dy e drEe¢s AR EYE, 2 dF¢
e A3%7E X1 dFE A4 oy ER
¥ AHo] gle Aoy By EE, dZo|g Fo}
(forecasting area)oldE AE/AAH AHgz}
A& Al o3 P LA st AT
v 2id Ho] iy loyt (Blattberg & Hoch
1990: Bunn 1988. Lawrence et al. 1986),
B AP ARz AR A4, A
£7F A4, 71AA4 g HA=AAY wE3tl
A Agslo] AR7MA2Rle v F2AQ] AtEF
AL gstnA she d7E ofy EHE FHol 9l
Aot B =79 drEd S Fejshd v 2o
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SRR g

1) AE7A 2Ho] Ao dAoE AMgdle A
L2 A4, AE7F A, NAAAY E4E M=
Hlmategsd, z x4o] g AR 2Y F
E47l nAe 4TS BAEH.

2) HlF2AQ AEH BHstoM RFFL

Al BYAHE A ARAN2YY FEY
5& PINY F dE ANARY 30 FA
Ag BAE.

ol9} ZL AFEAHE dA] sk, HEA
ol vlF2H AARARAQ FHNG FAHASE
AE WFgeg st B A7A zltshe A4A
e A% HAleAY AU EY J3E £
t & FANE BERARIEH AR A, A
B7F A4, 7IAAAE 25 ol§ HA=YA
4 WS sl AHes AP + e
Wi-E mAtnER AEUHaHe FRAAE
ggstaat she Aol B AFoA ddeR &
£ FHAH FAAEEAE 479 ¥ FHANFE
o FA7F A (Bull), ZE%¥ (Edged-up), %
23 (Edged-Down), %Al (Bear) % ©tiel &
2R E FE3e Aot dvldA FA oA
t Zzt A3 AeFAS A sEgFAE ovist
o, FEEY GRS 7 i FeFAe 4
FFAE it

B o=2e g Zo] #AH Utk 23A
£ AR 2Ee FEATE PRI A4 A
2143t o] 24 WAL A 3AAAE A
o AL AT IA=gAd A Fe] 22 3
e o124 w4 2 dA AMdY. 43edMe A
A FAANY FAAEZEAE Aoz & 453
Az837 1 AHE g 536HE &
2 g AP A,

ERBIE ®26H R22 1997 5%



HRIIA A FEHUE B A8 HXz2IX|H XINUY o7hRo| 2t AP

2. X|Alof HEthid

2.1. 71

HEM 2R BF2AQA JAEE AN
FG9H e 257 dF-2oltt (Waterman 1986).
w2hA, A7 "ol T2l FAstelAM b
HRog ggo] =AW, FFAY o] FAZ i}
A% 83& HAdA wgdstejol b, e,
AF7A Y Apdre AR Aol ut o9&}
o FEATE FAAIIE L she Aol Ut
Aol7] W&o (Waterman 1986), £ A7
Ae

1) AE7te] AAQex AgAke] A3}, Fol

A EAYG 2R AFEA ot =2 71A
Azt 4L AL

2) o189 AFE A=dEEA, 14%7}"]—’?—"'3
o] FEAFHE P WHES Atz
Elazy

AHEAL A 4e AEZIA 29 ] dAle AR
T AHAe BEE Yehde Aolx, AEI} A4
< AT FAYGY AEtRRE Qo AN
onigty. &H, JIAANN L FojA EAGHAA

o Z}EETH 71AA 2 dae|Fo st A
Fez Ao F28 A& vt dEF
o] BoZ+ ID3 (Quinlan 1979, 1987,
1990, 1993)7} slt}. £ AFM ez ste
B 22A ABA BHE dFYFY FHAF
FAE dFshe Aot ol FAAACAN F4
& Az g HAY A7IE Ze AR o] d

CBBIAF 263 H2% 199744 5%

e, & dFdMe FANTY FHE A, %
B3 c.M GEF T Y dAlR FES
olgjg FAAA FAAEZEAE FHAZ Y9
T 805 3t YYS BI] g 7o, ofg
g FAE R A EHE 159 AEHQA
AAg daz guh. 55 BN FR AT
B340l HEVMI2EY FEEFE AATe
Fagolon TR Wi, & dFoMEe o
A= g olgdtd AMgat A2, HEsF AA o
AANNE B oz Aftsie ikhe ZAslng
B A7 AR 2SS FIATIE T P

FAAR FAE AdF87] e FHAR
o FAel dFge 7Ae It Wsdsy B
A FHUL Bk AESHA BAE § glofof @
o 2, AREA Aol AR AL WE
Jamde] Fatn 2o fadide FHELE YA
o ABAo)x Balu £V I E3He @A
€ I3 Ut} whde AR AL FAAA FA
dZol #HE FAAARY JA%E 71HS F 83
of AFelo st Pojz|7] ol &AL A4
ol AE7E Ao vlgty EF7|ze] HFHA
gx AEHolgde AHE X2 k. g 2
04?011*1‘4 o|go] M2 FdHol th& AHea A
A, AE7E A4, a3 7|AAN S AR EEH
%7%1*%‘401 2o d4AQ 48s /=T

g 228 gl ol gk, A8
A, AR7E A4, AR Ao BT o]&F
W74 AEZ)

A 3
% g

2.2. ABX R4

AR 2R AR

& AR7P 2 st
o AAEE AR dste] RS

% 9ug o
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ol - HHH

ojof girh ojefd A-SHAFL T AEIA
2dlo] 7FA 21 e F&71% (inference engine)
o] H¥FE (forward chaining)E AH&3teuk
% $832 (backward chaining)$ AHE3l-=
Yol w2t 1 d59 e geAAT, T A
Bl 2”lo] FojX AW (fact)el Wi HE
228 98lde weA AAMok & FHon. o]
3 34< 2584 (conflict resolution)®4 o}
gu% @t} (Giarratano & Riley 1994:
Pigford & Baur 1990; Waterman 1986). 2
= AR 2dY AR digt] AHAEE A7
o B TE FBHE AAGo} st Aot &
AtolMe olzfd Agate] #Y £ FAE A
&2 AHolgtn Wit mepx] ARER A4
Agzle] kel ZA oEar] Wi, Foix A
B 26 & olejgt A8zt Aol Aol uwel
FER | FEgE WA do.

2.3 HETt X[

dutd oz AE/NES BT FEE st
it wEn FHF AAE AVl RS nE 1
E2 23851 B39 ARY Ee dE7F A4
£ 73 Ut (Larkin et al. 1980: Lesgold
et al. 1988: Chi et al. 1981). ¥H, AH&A
A 2L 2B FHz § BESHT AHEAEESR
B dojzle AAF} #Ho] Ut} AMER A&
Z23lso] A Y1 58 AR sHEd w
g ettt 1jng Abgxat 249 gt AE
7b A2l vls) FHEgo] Holzrkxn sHgEe A
& Fdsivt. a2y A aedn? P £
ol 3l ARNEL vYPE oF3h= ARG
FAE AEFDoF & AAZE ok=t] YoiA
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SRR Chate

o g4¥sn @ (Einhorn 1974: Goldberg
1959: Hoch 1987). olel@& F4el 7|23, &
AflMe Bt Aag 40 8FHE A
o NP ade g B Hsle] AR} A
g Mg aEu, FARY gREE89
& B Eg4d40] vAlHY lve #-& Aty
wjo, ofeigt ME7} x2|& @3 IF-THENT
Aol oate] e ARUE HA=HE &3}
o Zdshe Ao| iR st} FAHOZE F3|
A3t (fuzzy memebership function)ZA]
82 Zolch.

2.4, 7|AIX|Y

AN & AFEA st FoH EAGGD
wdE FAXERREE @ojR A4S LI}, o
A 71AA Y FE2UYEL AR 2" HAd] g
7189 A& 7ML uh, dBAQ MARA Y &
WHo 2= Quinlan (1979, 1987, 1990)¢
ID37F St} olttel= H2o| 54 AR F
o2y AFAAY (artificial neural net-
work)©] itk & 7ol FAAG FAASTH F
de #AAEC] G945t goelE (Rumelhart et al.
1986) 22 2 AFAEY 5dne|ES FEst
o 7JAANE FET, 2B2, JAIX AL AL
A Aot AE7} Ao wlsted] ABAHA £
£ 732 Yot sk, Z1AIA1 4L BARE]
714134 (machine learning) ¥xel&& 243}
o dojz)7] wjFolch, FAAIZS FA ST B
dg BAMEEME T ARZesny 78
F & 71€4 AR (technical indicators) 7}
HeHoZ AHgHo fith (Pring 1985). °lE
e AXSL FHAETE #€E ARL

o
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HETIAI~HE T%‘*»}E BUAFID| #8t Adx!iEIX!% Il’—‘léﬁ ofiFpFol| wet

E9 BH4HE BAEH.

B =2dMe ?%@13 g4 § de FE
oA tEAHQ 5714 71Ed ARE MR F,
olEHT AR (MDi Moving Average
Disparity), 7}4°lZd% (PD:Price Disparity),
742 #H3g (PCR:Price Change Ratio), A
Z olA% (VD:Volume Disparity). FAHAEl
8§ (PR:Psychology Ratio) %°l °ldl i@
t} olE 71£3 NEES AT FY 2 F=HF
£ 3ZdAM AFEIIE Tt

2.5. X|AZke| xtolH

B AFoAe A3AAE D 7128 JA%S 7
Hol St ZAANE AAsta, HA W
FEXN AR/ S BEd JAAY L FHA
A FAd3n 4dE AAARRYEH F257] 9
Fol ¥4 2 Adde] sint whde] AE7H A
A& 71AAA o] Ztn YA Fe BEEY 715
d-g3o] glojAl, F AHo] BeHog A8d 3

C FE1%Y F3E 710 F oo #9, A
1} A& T A7 o] AE} 243
AR o] elste] F8S Gl old tig He
%%M gz Folx7] o AE7F Aol

1A4he g7 AHgAe A% #dd A7)
ol @ AHgAL AN T AR A 4ol 7
' A3 9d¢ AR oy 2o

N g o

N

%

(1) 42 H55< Adar] g8 258 2
22 94 57 ok

(2) WAkl 7|22 s g+ Ut

() AwAos 2Ra e BRASE

{EBIIY H26H M2Z 19974 5Y

datedMe Ao 7128 34 9kE AFE

%+ g,

4) Hslehe ARzAEd dEA Ao #
YL ol &mEN AT 4R RA /A
A BEE & Utk (Meehl 1954).

\;_};G-

(1) A4 A7 0] g 23 dHaz
utn)oto} oALEA HAo] h=E 47} ok

(2) Aol 23 FAELTY FIBAT
g 248 FAA YA F5E

st o] 71AR)2o] Zte AP o3 2

A4

(1) gnelEA 7AgE el J&st7] 9
Eo 484 de AR S A & U

2) g 2o AR Fe AL 2AAY ¢4Y
o] gitt.

(3) §419] slEoly} AP o2 FE AFEYH.

oA

1) 7148 dde]l 8 A Tgs Sle
AR g B A 7144 FEU0FE AR
A ged, #ER JYFRE Yoz U9
7} |t

(2) BEARE 7]1Z3 A ol7] W] 4B
o] YR Faldle Wglsle 43 fdstA A&
& 47} gidh

2.6. GBS 98 R|AZtel 2Y

2 g7aq gues st FYNF I3

411



Ae A5 A Hol ZFA9 & 322 &
At & A7 AS AR 2R 2847
BRI A% g, vz AQd @A
oA dgsA A9 F de HA=dE AMgs
of AMRAF A4, HAE7F A4, 71AAE At
2 gk, 2= B AFeA Hile A7y
dEEAE 2o} AgFog sy sl o4
A9l A% (Clemen 1989)& AEF 979 o}
23, 2 BE4RY ke B4 A7 A
At &9 4g g7 A e AT
23} (Granger & Ramanathan 1984: Bunn
1988: Conroy & Harris 1987. Goldberg
1970: Hogarth 1978. Lawrence et al.
1986: Pankoff & Roberts 1967)$}= ti2r},
E3, 2o AT 4SS A dERYH AR
stol ZAgo] AYH7= SHAT (Blattberg &
Hoch 1990) °ol= 9A] ¥ 439 9¥de g
o AF7AA A& 28 FololA AT AE
72" FB8AETS AT Hstd Abgat

A4, A&E7E A4, 283 714N S Afstaat
& 71EATE A EASA] gen.

e > Ao

3. XAZ@E flst mxi=2IX|y HPhE

3.1. 7k=

2 APA Adste A3 AYgE A% ¥
AedAd v7iEL ESEEE Mz
AE7M LR slolg Ho Hag 388 &

0liy - HaY

EEER S

T J=E A AL Ads: v Fe
o ool (1) 71ARA e 7128 F2894, (2) &
7t A 7128 F294, (3) 2¥HA ¢ 2
ol 3YAR FAH Ut 2d 1L T HAl=
A4 WU Ee 23 5E% (logic flowchart)
g HoFa Q). dog dgste Al xae
FAANG FAdZ EAE ddstes YA B9
3 Hxe dAEz FEE dert glivh vk,
Z1AR e 712 FEGAG AE7) A4 7%
g FEUA AR AR Aol ALH] o
Zoltt. &, AMA AL VAR )2F 3
B ERF 71ed AR ANHE Hrle)
< “sell”, “buy”, “wait"9 Al 7}A] HrlUg
ol WHAZ HEHD. otgd], AE7 224
7127 FEGANME AR AHE s
(0), (1), $A %L e vmx] ge (2),
FE (3), A% £2 (@) 79 509 FrHds
o iz FHATH. AL $@ HR =g
A4 g 4 dAE dded et 2.

3.2 X|4jHgte il

1€4: Z1AA A9 7123 FE94

AN L 71ed ARE 93 doixlm I
e AYolxd AR, & dfdMe F
A1 FAEE BdE AAAH dAseE
A4 28 (Rumelhart et al. 1986)% 2
£l JIAAA & 2EFY. sdo2e gEH
AFAZY BHo| 7|44 o2M &g )
olgdd ZIAANAE E&d7] A% 7IZAREME

1) E=A 594 Hrhits AHE AL Beiel dTFEHE U Bod] BeF] g8l Hely oluEkd (discretize) Aol

o 59A Hrie H%
=22
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HE7HAAEe FEYUE GYAIFZ] HE HX|=2|xH Klﬁlﬁﬂ oiFtFo| st

S

AHER}
A& 212 AHgzE A4
Z1AA N A2 — L5 PP I E X
Fewd ! "%’ re
AR AT 38 e g 22
l 2= 24 l
7IAA 4o 2% AE7 A Aol o5
FHAG FA4S A%gA 90 e g}
ARl =2 A4
4 % ¢ A |
'
| 339 29

F4A% 34437

(% 1) XAZge st grizaX|Y HFluEe 2XEET

71ed AZE AHEEeH. ol Frhdk AR PCR = (%9 KOSPI ¥3 / (%9 KOSPI

of 3 dojin}. rled AREL FHAF W st + &9 KOSPI ¥3h)]) * 100
dE9 FHYHE HoEd. waA, ol VD = (643 ARF o]FHT / 2593 A

71eA ARS Foto dojAle ZIAA YL F4A F olsBHE) * 100

Z WFeEe FA4HE WgdsA 9o +8 PR = (%9 KOSPI #3 4% / 129) *

< 714 113501 S’J?‘l“} 2 d7elAe 579 100

71ed AREE AHEETY. & MD(OlF BHE ©f

A%), PD( 7}7—% olA4x), PCR(7}Z% k), q7]dx  KOSPle Sy FHF7HAF

VD(AHF c|4x), PR(FAE v&)59 571 (Korea Stock Price Index)& Ueldth HAst
71€A AREL AMEFT B AFM AR 5 g AFAAT 2L g dade dF-
N A&d AZE Ut F4L o 2ok 2802 FAHE SgAsse] st AvA
AFAZ= oM A 5709 716H NFEo

MD = (6%%F KOSPIY ol&dd / 5047 o & 71€3 AREY HAHEL "sell”. "buy’,

KOSPI9 °|g#®) * 100 “wait’olth. ZEZE B, “ZEF" “obg
PD = (KOSPI / 2597t KOSPI9| ol%# 3, kM"Y 471 FRe FHAAG FAZ T4
) * 100 "o}, ® Ao AgdMe FUA ARE A

RSPHIR ®262 H2% 199743 589 413



0lzi% - YA

SR e B e e

(B 1) 71AKIA] 71E8H XBEDIE 93 Braxizel gL

d a8 =
No MD PD PCR VD PR a2
1 sell wait sell wait sell oA
2 sell wait wait wait sell kA
3 buy wait wait buy wait AR RS
£317] W&o B @53 FHANF FAE A AR —’Fﬂll“ “ZA" ol 1“1191 8zt 660]c}.
2ol BAZ A%o) WY E 1 Ane 9 29 827 A4 A28 FEw
2A2% 2Y¢ 98 A4E oA 9nBe
HodFz 3o} o] Tl FAA Y FAH 3] “"%*% o X] &
AAHstE JFAAY BYe Fxe tey AR gRIF8UE dEtd ARF Ao
o] Aud 4 Qo). 2 grlsleg 1 49 Ax=E -réW F FAd S
oAl ofR g 2R 7
93 L/\\\ e N A
Y < e~ A
SR / A AT S
%]Ei%-[/ VV!\ \o/\)[Q\/ /[YWN]\ \\T
sell buy wait sell buy wait sell buy wait sell buy wait sell buy wait
7l MD PD PCR VD PR
A B
(3% 2) 7[AX|Aoll 7|x8t FEcHol ARRE HHulslks ol2MAY B8 Ix
g el oo} FaE AASE AT o DYATA s Bl oF Adid 7} 9
A% B3 7 FHAF FAd g HAFE A FFHLdd g AEEY A4S Ha] HH4
23 Jdot, dESo], ded #& ARG o ez FE

F

TN 23 292 %E HAL

(A, okm3 2R ) = (.12,
.14, .66 )

.08,

C: o]
R=tilesy

kg

2 dFodMe A7 BEAE eE ¢ de F
FollM 4714 g REA aql
%, AR (EP: Economic Prospect),
4% (SSD: Stock Supply & Demand), T

_W >'i

o|t}.
A
)

AR F8 AFA (AOC: Amount Of Cash), F

o Al A AL 7)2H TheF 74
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HE7IMAHe 2EHTHE S4AT7| $8 HXizalXId XA4EY d7dE

of Bt o7

& Unfavorable) &l 23olth. ZAATL F2]
Selvet AAA Fgd A A5 vl of
' IS FXdE, IARATYE, F25F E
7t EAY AR, kAR % T4 F8 44
A% Arse] BEA A st 2FEn.
8@ AAAge] ojmshd mEty FHA Y F
g EEot. #AE A=Axd
AQHE westofol I, o[ T &
2345 A AL o
Ae #A Audded dste] xdd
olgatuAt @}, ok #L MEe
8B = FPo] AHgdAn &
= FANGY FAC g2 %S
ARl 4 Fd%Fol BopAlA
Aol 33HAY, Ee A
193t Hof 33d o w4dh
7 BAFA RIte @ FHANR
7t GAE BA XS € Aol
A F AR B Mg
agkE FH g AA
Sujstez F4714 Al
A, 3114 ofig zbgol
FH =Y 4R e o8 3589 F
THE Aan A5 FFAC wek deA]7)
2o dEHQ ddo] olHTh. FHAR F4 A
2o 2, 5471l A 2EET] ohyzt
T ele] FA @Yt FHAZZAE i
B degd 3 2544, 231 F8 3
g=7tee A R BAPRT] oo TP
gozol HdiE &oldtA k7l M AHgA
A, AEZE AA, AANE G0l oYAE
A 7zt UK, EK, MK#z 3tah a8z "+
HAle A 2%e et dE7E AHd

=
~
)
of

ok
o

e

=2

fﬁ Ar
_ &E fl
1= > o o

=
=
>
I je 2
T
¥ tijo
ot 23:

=
I

5

T
2
2 o

i %N rg iy

O
-

4»1“’

dr >
S

:l,_l_,
L r\o

Aol ¥
TRt B —E A
:.;g]xqo] ogzso.%
FA A

= M\o

FCEETT ®26 ®2% 19974 53

AR

7123 FEHAY BEAL oA AFT
ZA8R0%0] FHYARZY FA oAy J¥S
Z AA7te distd AEIY g wkgdsazt
e dAlold. wakd, AHAle 7 T fFE
Aalde] gt AR 2R AR et z}7]e
S Asie] (o] AHga A4, @
dg2 {2 wuggd ozt THY AL
A A7 Aol @0 (F, UK+EK). ZF 537
gl i3t o) AEA Hrinol FRE
T AAAQ Hrtd st gdn

A 2 dAdA e EHE 74 R el
B AbEA A2 AR AAE Zdiste Ao
% olE H3td 7t RFALRJIES G AR
ANz AE7E AN B2 AugdRrs LA
. & d7dMe 448 HA dwgdisE 71
Y. ol FAHH & F wE Ze HA Ay
4¥52A, FARE M s @2 dvista
Z& ARAY 58 Ve A44Y 2l o
A A g QAN FAHY FHA ““M-*dzk"
3 10] Aot T, Fo] Yo HEAQY &
& 2 AeR 7Fd3n, o] Fud LJJOI
e o 7F3r. mEA ofd ARFH Q]
of thaf Fo] Qolztd 1 gldl A AT ALS
A AR7Le] 22le fxs] Rauti Ao s}
A et

4, ¥4 destE A8 UKS EKe] 4] 99

el Zo) A2 BUsitha 7HEEAL n2ishe 9
B4 g0lel 471 47folmg i=1,234 = 3}
w09 ui(y) & 27 pds 9Rgg e o
% UK 97 dwi4lg<el BK #A) Al d4a o
A EF g f(2)E WA JREH e U
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olzi% - YA

(UK+EK)S ¥ dAd{e+g oolgdet. 18
I x, y, z€ BF 50 Hrig<, & o9 v
Ui Ex) g T Umz) g2 £ v¢ F2
9 s vepdoi dat ol WA e
el e S HxEsME  (FEV:
evaluation vector)& Tha®} #o| Fojs}A},

fuzzy

FEVE = (ui (1 vy, ph(vhe),
p(mz] ey pi(Fe),
p( S £2))

dzldlM Ke 249 #8L onjshe AoaA
UK, MK ¥ EKE 9vjgt} a3 oj9ge
HAH71e FEVE 2% ¥gdle, & ZE 9
2ardedes #Hilshe HAY/YE (FEM:
fuzzy evaluation matrix)& th&3h o] Heojg
+ it

FEMX = [FEVX], i = 1,2,3.4.

BA7idigte 57flelm B Aol meste &
$489e gfelng FEM® e 4x5 gdolt},
AEZE Aol 7123 FE2dAY EAL HAG
AR8A 8-S Hrkerl $iske UKl o& Hrt
o} EKol 9@ H71e Afshe Aoy, ol & 3

S 28 49AE ALt

(@A 1) 29 2873899 g FEM™ s

FEM™2 394
(¢4 2) UK EKE 2ZAgsk] 94

FEMY A FEMFZ AX@t. o714 At
2 A B min 94E ou)gic

416

(24 3) m7le ReFalel dsl 0 w1
A ASAIH W= (w,, ... ,w,)E ZF
gk A7 i =1, L. m o] 7bExe] &
2 1 olojo} g}, B AF9 A9 me 4o|t},

(24 4) ZE Hrhilel dig 7is9ae s
71 98l CFEV=Wx ( FEM" A FEM®)%
AT o7l CFEVE Z2¢  sX"E7pE
(combined fuzzy evaluation vector)® YERd
o.

AE7} Ao 712 8L ol 2 49
o #3< B3 z Gridehs Y% AME HA
AndgE 4€ & Jdo. 23 CFEVe 1€
TE YRBUH8AE #3 HF x| HHEE
guldty, a8 E8 CFEVE tL3 Zo] 3
Ut

CFEV= (p(m$ ), p(H),
p(Bz] &), w(F),
p(vs F2))

CFEVelX Z sa%& 7 #rltete 93 53¢

A H2 HRE ongt}, 4 Bof s ¢
< CFEVE ¥tz 7Hystat:

CFEV =(.6 25 4 0 .0)

ol "6 wj§ Yol #fEste WA B
olxm, “25% YW, ‘4 uma gL (Ee F
A L), 0L L, 0L WS FL A
o, 1322 CFEVIAY FAg2 478789
EL BF 12E oo, A& Ao oA 4
29 FrHick] B¢ HAgS on|@rt. wapA,

BT M26H H2% 19974 58



HETA LS FEYTHE SYAIFY| 93 HXzalX| XAFY olgluFo] 28t o7

3GAl: A9eA
A

1) 7IAA N 7128 #2843, F FHAR
FAAS det

2) AE7F AY 712@ FE4H, F NP7
ld g HrHdae At

3) ATAA FHAHY FAAS A E F83)
€ g gt

g, AgAdE NARAY 7128 F4
A FAldFe], Retgald g A&} A
2ol 7123 HAH7| sy 2HHE Aol
o oz FY3H, AF MK + (UK+EK)
& Aldshes Aot A&7 Ao 7128 389
AdA AHE AHE, UK + EKe AL} 24
o 71&2% FEUANA g€t aez A
gAe Exe MKY UK+EKE Agsd
MK+ (UK+EK) & A¥she Zolh.

39 FAAG FAd2E 47 Yato H3)
o ZHE} (FPV: fuzzy prediction vector)E ot
7 Zo] Hofsia},

FPVE= (u(FA), ux(FEZ),
ur( AR, pg(7A) )

a7l K ¥ MK E¥ UK+EKE 9n|g}
H, HAEZF XA 7128 FE2AANA doiA

BEBHT N26A H2Z 19974 5%

R

CFEVE #d€ o5gd el iz 5 gz
<+ BAFE Aoy ol 1x5 HEolng, o7
}4 89 U CFEVE FAAH 24d&E ¢
¢ Ao WEE Jart ot oF YsiA,
A RgFaldd W HA Bzt §F Fo| F4
A FA S FEE vX A opdAE el
© W8P (CM: conversion matrix)& 758

B ATdA JHED Yle FANF FAdS
< A, BEF, FEE, Mol wEy 2 o
o} A% HEPP CM2 5x4 o] dr}. o
E°], CFEV = (6 .25 4 .0 .0 )8 99
62 WS G, 25 U 4 Yma) ¢
08 FE, 02 Y £ Yeiie TR
7hgteltt. o]#& CFEVE A-gshz B ¢ 2y
B FPVE #@sl7] 9 b8y d CMo] o2
2oa skt

-4

& o B

S .0 .0 .0
S5 .5 .0 .0
CM= 1.0 .5 .5.0
0 .0 5 .5
.0 .0 .0 5

a8¥ FPVE CFEVY CME& F3o o33
2ol d& & ik

FPV = CFEV X CM = ( 425 325 2 .0).

FPVY A 3 425€ O2F FAA% 34
b A dAR dEHe fAgE 9ugd.
FPVY O& @EX ol Hl&3 Myjoz 48
T At 2F Al g HAgo| tE o
AHE Bt 27] e EF FAZ FA4
T "HAEAY Reg &% 7t o a9
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A gL 42500}
3.3. HE0H

B A7oM Adshe AR A, AEL A
A, 7IARNA S A%y A4 HAzAd 7}
Uz 33 & Hoh 983 d9aty] st tse
A& EA}

(1) 71AA 2 7128 887

A AFAEY ¥ g AW} v
T 2o skat.

FPVY™ = (.0 .51.0.5)

of Aol slelyl THeF FAAY FAAEE
A 1,08 2 HEY AAUS ¢ 5 Aot

(2) AE7F A A 7|28 FEGA

AeR A4 & UK7E EPe “U¥®", SSDe
“UE” A0CE “di$ U, CFUE “F&7ol
£ ZAdE Agstn, FE7F A4, & EK7F #HA
A4S Fod EPe “vl$ ¥, SSDe
‘UGB AQCE “dl¢ U, CFUE “HE"olgt
E AHE Addn sMER 9REH 8
g oleldt HAH I Frletd, EKOl W@ H
A Wegdgae Zo| 20z UKl dig #HA H
B4 F4e Zo] 3olgtm dkxl. 1¥¥ UK
EK el Zzte) HAgsgde o3 2o

418

ojziat - JUT

S e S

0.67 1.00 0.67 0.33 0.00
k=) 0.67 1.00 0.67 0.33 0.00
FEM™"| 1"00 0.67 0.33 0.00 0.00 }

0.00 0.3 0.67 1.00 0.67

1.00 0.50 0.00 0.00 0.00

pe_| 0.50 1.00 0.50 0.00 0.00
FEM 1,00 0.50 0.00 0.00 0.00
050 1.00 0.50 0.00 0.00

0|2 FEMUKS FEMEKE o] &3te] th&3t
o] UK} EKE 28 + st &,

FEM" A FEM™ =
0.67 0.50 0.00 0.00 0.00
0.50 1.00 0.50 0.00 0.00
1.00 0.50 0.00 0.00 0.00
0.00 0.33 0.50 0.00 0.00

A, 7tz dWg WE (.25 .25 .25
25 )& &2k &, 4717 FHAAG FAAFA
ol oRAl, FHG HRF, Al U vlFo|
Mz gon 7Hgsa. ol e HE W
e FEMY A FEM®Z zstnzy A%
HAH e CFEVE U3 ol Alitet

CFEV = W x CFEM
= (.5425 5825 .25 .0 .0).
(3) 2¢eA

CFEVY 57 H7ehs 4709 FAAF 4
daxg Wty g HEgd CMES 1R
A, BggE CMo) thed 22 5x4830|g 7}
2 Lis=g

SRR M26H 22 19974 58



HEIMAHS FEYUE 4TI At MKIEEIXIE TiAlggt ok Zol =

0.5 0.0 0.0 0.0

0.5 0.5 0.0 0.0

cM = | 0.0 0.5 0.5 0.0

0.0 0.0 0.5 0.5

0.0 0.0 0.0 0.5
ANAn, FPVYTEK = CFEV x CM =
( 525 4163 1250 .0 ) o]t} uhd,
FPVME= oln] 71AA 0] 7123 ZE¢A 9
N FPV™ = (0510 .5) ¢ go] &

oAty 1w HEAoz FpyHTEEg
FPV¥2 Age FpYMKHUKHED » o
3} o] AAETL

FPVMK+(UK+EK)

FPVYE A ppyUEtEK
(.0 .4163 .125 .0)

e

(A, Fu3, ZEF, ZA).
ol Hdl HAZS e FFF FAANF F
Ad e AR G 04163 e GEY dE
g 4 Ut
4. 4 €
4.1, Xz

AEL 948 Age 1988 1¥eA 19929
12971419] KOSPI(Korea Stock Price Index)
9o FAEE R FHEHG. ARe 12739
FAEAS 109539 ZAGAZ FAH Ut
KOSPIZ7} AFH} & 2% SlojM 84 F=
ZAGAZ F3ta wie] Ae 2 M

BLBHAT H26A M2 19974 58

SR

o gEAtEE 19889 1€94H 19899 1247t
A9 9479 Agz TAHAN(45FY FAEA
ot 49%9] ZARA). ¥, AFAsE 1990d
1958 19924 129704 142F9] Az2 74
so] ArH82F FADA, 60F4 ZATA.
71%3d AZEL MD, PD, PCR, VD, PRe|th
AME 23] 817 gl 71eA AEE gl o
+% 2& A2RCl= (sigmoid) € A &3t
s 03 1410l9] gro2 A3} Al

1
Y= T f &l
y = 7349 &
x = Q9 71&3 AEH
= H
0 = EZHX

71¢3 ANEEY A3 %L F9 92 7|
Zo 93l buy, wait, selld] Al 7} &A43ke
2 PEREd. I3 FAdAC Uit rlge #3
(0.3, 0.6)3 ZAGA] At 7182 F2T (0.4,
0.7, &, FAGEASY ZAF “buy”, “wait”,
“sell”€ Zzt o3 e W9 oz o
Zl=4t, buye (0.0, 0.3), waite (0.3, 0.6),
sell& (0.6, 1.0) 779 g2 £7F E Aol
. o7l e dY @ Tistn, ) X
A e AL vt 28, T ?lel on &
e, A8 o 73t (0.0, 0.3)9 B¢ &
2 71€3 AR gho] 0.00]4°]n 0.3u]%told
buy2 EFEtTE A& Yuidct. FADAY 7
$% o9 fARHA AWE ¢ AP F, buye
(0.0, 0.4), waite (0.4, 0.7), sell& (0.7,
1.0)olt}. o8& /9 71L& FHANEY 23
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R P R R

do] iy Tzt Mzs) Bodd mg FaHe  HFF(FAY) AHRAE AR, 7oA ARg
2 239 F Ut ¥, KOSPIZ A4d o A £ dPdA A8 4PAE ujgic} o)y
F FYEo] 3% oldeld A, 0% ~ 3%°|"H o ARER X4, AEIE A, 71AR NS FE
ZER, -3% ~ 0%°1R dRF, 183 -3% o 7] 4% HA= ALY EY HBE AFE]
ol A E FHIT 3t AFAER HYS ¥ B 2 AT A
SAHE a%stn o BIAY sAle €9
& Jehdt. a4 A FAAAY F4
o HA = PuiFidFol 93 3ol FEE Y
AR L ggatad] g3 o] o]Ffold o  gddh o & £, A 0L HA =AY vy
sty JFNAY 2gog RE dojAt o] Fof A7 FAAF FAEX)op HA FHAF
Aa AN 9% 2edne FPVMe g A0 At 98¢ dnlgd 5 979 ¥
ek, WPl AAE BEgFHY AGAR] B o HAl SN FAE A dFPSE 9
Faplg ()9 Azmuiyxz e $3E 449 olgch, WA 1 194 gHEe Aolrt S
ugA 89l (EP, SSD, AOC, CFU)d| it < oulstn, vydA 29 3= Z7t 294, 394
A7t e B oD, AgA e wEe oyl PSS Uit dE =
AHERRe AT Mol 2t gEER, A9n HA FAANF FAe FEFelded HA=EA
oA ofE FFHY FoA AAZ WAy Ha @i Fed o7 S = FAAGE 194 ¢

4.2. B3}

r~{m

¥ 2 4@z

A A A A
MK+ MK+ MK+

UK MK UK MK UK MK
(UK+EK) (UK+EK) (UK+EK)

Hzl
0 21(26%) 121(25%) | 33(40%) | 15(25%) | 19(32%) | 24(40%) | 36(25%) | 40(28%) | 57(40%)
1 34(41%) | 44(54%) | 38(46%) | 22(37%) | 22(37%) | 24(40%) | 56(40%) | 66(47%) | 62(44%)
2 21(26%) [ 17(21%) | 11(14%) | 15(25%) | 16(26%) | 9(15%) | 36(25%) | 33(23%)
3 6( 7%) | 000%) | 0(0%) | 8(13%) | 3(5%) | 3(5%) |14(10%) | 3( 2%) | 3( 2%)
HaHA 1.14 0.96 0.74* 1.26 1.04 | 0.85° 1.20 099  0.78*
) 82(100%) 60(100%) 142(100%)

20(14%)

% Al e AE A4 549 AEE AR 2 Al i g HER Zo] opel, FAAEe B4 acle B4 o
AAS n2isle] BREAANEY] A3 #8950 FH (weekly report)ol] AMsHe ABAYE £ Ao @A HPd Aolr}.
E}EW ol FAAIZe e 29ld tE o8 AREY EEAHY Aol T SELEL FHAF AFEA 7] o]
T Tdold A3 Afaigelt
3) BAYGNA ALgale AF L ofd E39] JEE APdcly] Huhe 9R@H 8l dakg 22 (random) H < AIEAE she
7139 QEolgtn & = Ut} old AMgxale o] ol ARl AL i Vg ¢ sithe 7PsAE AT HEHEoE O
A =57 odhe 70l UAsel ot we E3 189 oAS A FE Uzt Aol ol 7Hde] Qg0 Z}ZPI At
oA FA9HQ JAEHA S '{‘} ”i 7% Holt}. ojgo] AgAlg} AEILY] A& FYdhs PYoR EF9 AEE HFEA
%x AR 2AF 7ME JEE JFEe AL 4R 484 53 9Ed I HI (bias)E MAAA FE2A f——l‘ﬁwl HeojA
2 =8 £5 uhe 4o ‘»’.1‘4
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HEIMagel FEYTE 4TI At HXzax|d XI’-‘@‘E oiFidEo| wEt A3

29| Aol2 U ste Aot UK €& AHEA A
Ao o3 AHAANE, MK E& 7|AAq o
Ag4#E, 282 MK+ (UK+EK) €92 7144
R I e B K I R i ) O e R L e e
#E duight. gz, AR ADEAY F
82, ZAeAlel 3 60L& 4.1904 B3l witiz 7z}
Frrdele AEAE F4E dvlske Aojth

4.3, 5iM

£ 2& RE T/ A dig) LA
Bt ZAARAANY e sttt AME
BEr ole A8 49 WA 7%
AR NEAE I ddste ART
zd] 71dste Zelx, A4 WL AP A
X3 | 711G FAEA S 3
Aol Haua zte] vlEqd @AM &L 47
UKY A$E 0.905(448),
0.923 (4#) MK+ (UK+EK)
A%e 0.871(3E) ol UKY 2+ EAe
AgAS FHEHEAY 114012 BEE FAD
A9 BEAAQ 1.26°%. @A, UK o @A
oo frlste vhe of gol 1 ofstold AT
Ael BBt FAEAY FERAERY At
Ag oulstnzg, dx A e G
A Ml &gl o Frhe A gvidt. yw
A MK, MK+ (UK+EK)® A$% vhabzba e

ko)

IR

#MstE gk RE AAfYe dste dAuE
o] R% 1.0 oj3tolmg, B AFA At A4
AEe A HA A EuF Fo] FABANA
ivh‘s FADAANA B S FEF 58 L Yehl
Aol J&e BAFHY a8y UK @A
&8 EFF AZHE 99dM K47z} ofd A
BTz A %L & F2 UL Aol
UKe @A &S 71502 & 0, EK2the MK
o dAN & o fAlEtHe AMIE EKE AHE3
E AT 388 @A 9ol EAgde A
AL out. 9 Uold 2% A Ese A
Auto] & F79 Ao vla] GA} BAY @
AdM o AzsHA FAAF &9 FYEd
Aolg FAEUE dn2 siNE} §8, F 24
A BR AE7PE A Bohe Aol 3443
FAE o A dgshe AR Jehted,
ol Al AFME 25 BEHE Aol
€ 9AS FA4 sleld, MKe UKE @5
oz A}%o}c AeEtt o £& 4745 Jehla,
MK+(UK+EK)E MKET ¢ £& A3E 2y
Zd. o] A%E A, 4P #AoA UK
( MK ( MK+(UK+EK)gte €< W¥E &
t} ol MK® UK+EKY A%, oA Z3A 7]
AR AT} QA & A A4 2 " T A
A& Afste o] A&7 2d 324948 F
AN Fesithe AE oudc, 2 £ 4
FAM Agste HAE=HAE WS 7 A

4) Am V3ol BAHe 717ko] 19884 19 1992 129740122 T AY7|to] A4HAed NEA e At =2

gejaie 230) dvhs A& AR Zlolu FAHQ e &

ae & 79 ol opleh B, A4 ¥

Uz olRt B4RolA A

48 AR A4, AR, WETE A Ho] & Aol B o] ofd the el iEd Sl f3de A A Ax

A 2ol 3E 47+ slvke FE ofrldn

5) ZAGANN Boke gAeN Algel W54 (volatility) o] T Fasle AFe] ke

BB R26H ®2% 19974 5%

B 7 9% e A FyEn
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Aol Afto] BHAY oJAER &M HETA
2d9] FEHFE UG AE rlgn
ol2|% HPANE BAAcE HFE}] Y& F-
AR A& AAEET. F-A232 F41730]
G B G ohg FAAG FAdE 4
H7te] xlolE ¥lweled f&dtn, t-AFE F
o}z FA AR QAN (F, ZA Ee o)
A7t Hge] 2 FAAZ FAH S ATE
N2 Hmsted f83itt. B 39 F-HF Ad|
oty UKl g Adake 5% olste] fosFd
A AZGAE (FATA S FADA) Alold] AT
o} Aol7t gles HAFa 9o} a3y MK ®
= MK+(UK+EK) 9§ Aae AdEA} 2
Ak kALt me foHoz Aot YUFE B
dFn Ut} t-FAAd ofFE BE t gEe] 1%
olgte] frefgEel BAHLE fAFE HAF

2 sld ole 2 AAFH7F MKW, UKY, Ee
MK+EKWel met FHAR FAld 3 Jazt A
2 f9dez gage AE FEHFn g e
Z MK+(UK+EK)el & Hneo 37t 1%
olste] FoFEAA BAZHLE ul7t ULE Al
Abhe Aolt}, £ Addne gt oj2e FAF
Al A oA oulg B} Hddle] H3)
H, A5 FAAAQ AR 24 Bos 71AIA]
Az AE7E A4g A=A Eel o)
o A3 oS Ao] dFeAE SAA

guisiAl £9 4 e Aot} o

o] AFEHo| EAACE AZFIUSE Fgl

¥ 3. 84N 434

AeAz A5

(Between Market Phases)

UK MK MK+ (UK+EK)-
F-3t 1.23 1.70 1.57
F8E 0.38 0.03 0.05

(a) F-A3 23 (AFLARD

AeAd A%

(Within Market Phase)

UK & MK MK & (MK+EK) UK & (MK+EK)
kA 4.43 4.77 7.57
A 4.04 3.84 6.49
A 6.02 3.84 6.49

(b) t-H=5 A3 (A2EAW)

* AL tEE YEdTL
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HRIIMAHS FEMHE SUAAFPD| 98 HXlzalxid x|ady ofFi{Fol 4 o

5.8 E

e

FollME 24T st A
AE AR, HEDE
A 27ke] A%e AYste HA=gAd vt
ATt ol AHERE A4, Z1AIAA,
AE7 A4S dgstuzs Folnd BEd
3 gstlA REacie] WlE AAHoR
B @ & dvhe o] Aot FEHY FH4
A Agg R 488 A, AR AHY
AR, e AE7F AATE AL FAAR
o] 24 d&ste 2 Bode oF A4S HAE
g ALuFtgFel A&7 A2 dgsiHE del
—’?‘-Hl“ﬂz HaHart AR Iu|giA ZolE

' AL dFsd. 53], AlFe] gAY
WEthe A EAL ] B A Ate A4
2% ti7iyEel 9% 9urt dsich 23u, £
AF7F 2a e APE g% 2o A, A
2 BN 2g WA U 2ok 3 AS
S @ "ast gid &, B AFMAE e
o R8st ofdet AR AR e dEARE
e A ANAZY At ofgA d3d
AeAg HFdte A= F8I T d7HA=
B F gt ol AZATE FF ARE A4
48 Aol AYF AT WP 4FHY
du|g ¥odd = 9l& Aolth, EA, ZATAY
FA A M @A AolE Hrt WU
BAsl7l 9% AAHEA  (market volatility)
Ag 7hd garh gloh e, oldd 4l
AUAA AFFAHA FA|RR o]F B 4
Fo| FAE Bt} Zste WEer FAsd A
g 9a7t ok

HE7HA 2

]
f9e

Loy o
F“i ay rr o e
<1 o

i "

> ﬂm

[

i

T

BAEBHT M26A M2E 19974 5%

e

33 B d7e #A¥d d7FAe vy 2.

1) dB@7sclel g HA Al e
g 879 W3l wet 5o f4A 3T F e
W 2o A

2) AgERY 2o Fug 7AAY =29y
Mz} o] 2RE HEIA 28 A o] 29 AHA

3) HA Agriagoze E2AZQ FENW

(ks
4)

N

Fd9e A87E ofs A AR E
YIARE AHEE ¥ AETY A2t o

2 2 F deAE AFde A

£ 4 dvh 59 AdA AdFAe BY
] thde] FulEle AT FoklA FF
BAE 7HAok & Eolz Az,

zo
O 2

%]
k=
MO
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A Fuzzy Logic-Driven Support Mechanism for
Knowledge Integration to Improve the Inference
Performance of Expert Systems

Kun Chang Lee*, Won Chui Kim**
Abstract

To maintain high performance in ill-structured situation, expert systems should depend
on multiple sources of knowledge rather than a single kind of knowledge. For this reason,
we propose multiple knowledge integration by using a fuzzy logic-driven framework. Types
of knowledge being considered herein are threefold: machine knowledge, expert knowledge,
and user knowledge. Machine knowledge is obtained by a backpropagation neura! network
model from historical instances of a target problem domain. Expert knowledge is related to
interpreting the trends of external factors that seem to affect the target problem domain.
User knowledge represents user’s personal views about information given by both expert
knowledge and machine knowledge. The target problem domain of this paper is one
week-ahead stock market stage prediction: Bull, Edged-up, Edged-down, and Bear.
Extensive experiments with real data proved that the proposed fuzzy logic-driven
framework for multiple knowledge integration can contribute significantly to improving the

performance of expert systems.
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