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- The Application of Fuzzy Delphi Method in Forecasting of the price index of stocks -
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ABSTRACT

In the stock marketing, investor needs speedy and accurate decision making for the investment.
A stock exchange index provides the important index of the early of 1993 in Korea using
Fuzzy Delphi Method(F.D.M) which is widely used to a mid and long range forecasting in decision
making problem,

In the Fuzzy Delphi method, considerably qualified experts are first requested to give their
opinion seperately and without intercommunication. The forecasting data of experts consist of
Triangular Fuzzy Number (T.F.N) which represents the pessimistic, moderate, and optimistic
forecast of a stock exchange index. A statistical analysis and dissemblance index are then
made of these subject data. These new information are then transmitted to the experts once
again, and the process of reestimation is continued until the process converges to a reasonable
stable forecast of stock exchange index.

The goal of this research is to forecast the stock exchange index wusing F.D.M, in which
subjective data of experts are transformed into quasi-objective data index by some statistical
analysis and fuzzy operations.

(a) A long range forecasting problem must be considered as an uncertain but not random problem.
The direct use of fuzzy numbers and fuzzy methods seems to be more compatible and well
sujted.

(b) The experts use their individual competency and subjectivity and this is the very reason why
we propose the use of fuzzy concepts,

(¢) If you ask an expert the following question:

Consider the forecasting of the price index of stocks in the near future. This experts will
certainly be more comfortable giving an answer to this question using three types of values:
the maximum value, the proper value, and the minimum value rather than an answer in terms of
the probability.
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Fuzzy Delphif-& Delphi “Holl Maj7id& =Ustel AEIINY RV TodslA RAbdol &
2 ¥ FIAS d&A vetrlges sherh

44 Delphi¥ o2 FET ZYA xFo] & AEIA FIlASol i YPIIIFY A&Z
A &3tA shu), & X T.F.N, (Triangular Fuzzy Number)of 2]3le] 33o% AZsjelA Lyt
o] of }IT Y2 viAYLt o] ARF FAYLE AustL, ALY AE A ALA TR
of THA A 3o, ANE A7t QAL FLo2 SHRAA] WHch

Delphiidol T.F.N. & ol83le §42 chazt A2 Be& 22 Y7 fBoct?,

(1) 714063 Bl 99 (randon) ZA2t7] Brhe E%4/d (uncertainty) 22 H5 Hojof §t

th weby W29t fuzeydie] uif 3 3 8Y 4 Utk
(2) AL /QHA R FRE ol EHEE o] Mol fuzzy?] & AMg3he olfolth
(3) T.F.N. & ©1 8318 A% {APdol A& F7RNE A& A it A7 A& Fol3tA
IAEY 4 qrh
(4) @ 28l oyt B4 AL A7 FRAHA AJL A7} ol $ ot
(5) TF.N. 22 SEY AE7LY g vlaste 212 A $P= 4A AL ¥ 4 rh

IO. HA| Az (Fuzzy Distance)?] A9
A42] A RollA 3712 F21-2 chg=t Arh

A=[a),az] (2.1)
B=[b,,b2) (2.2)
C={e), c2} (2.3)

Azl (distance)d] 742 THEY) & MIZAAF VP,
&4 d(X,Y) €R, (X, Y) €E*E2] A2]°)H,

VXYZ €E:
d(X,Y) 20, (2.4)
(X=Y)==>(d(X, Y)=0) (2.5)
d(X, Y)=d(Y, X). (2.6)
d(X,Z)<d(X,Y)sd(Y.2), ‘ (2.7)

UF/oll iyt Azle) Jid2
4,(A.B)=|ay,by]
2EZ] iy AzlY A2
4.(A,B)=|az ba|
HaA] 4of glojMd Aele AP (2.4-2.7)8 A& UFe o} grl
VABCCR:
1. 4,(A,B)=0& |a; bi] 20,
2. (A=B)2(41(A,B)=0), SU3HA (a,b1)>{|a,bi]=0).
3. 4,(A,B)= 4,(B,A), U3 Ja- bil=|b- ail.
4 4,(A.C)<=4,(A,B)+ 4(B,C), 2At3ta
fai-ei) < lai-bil+ib-ail.
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Azl 4(AB)Y 719 thed} o) A4ed 4 olrh
4(A,B)=4,(A,B)+d(A,B)
o] ZAL (2.4-2.7)01 A YA YFAch
2702] A, BoIA T.F.N.Atol8] Agle thext Hrl
(2.1),(2.2)8H2.3)) FeiA [ 81, B2] CRolzt 3t
5 (A,B) ={1/[2( B2 B1)]1}d(A,B).
0< &(A,B)<1 (2.8)
& (Aa ,Ba )={1/[2( B2 B1)]1}d(Aa, Ba)
A7lM B3 Bo= 1% 2,13 ol RE Ac=07} ,Be=022 F # Y9 B o2 Foi

Rt

a% 2.1 § HX[4 AtololM AH2|e AW xio|

a7} 03} 1A}olo]l Qlom thae] WA o3l Az Y22 Azl FE + Urh
5(AB) = f‘oa(Aa ,Ba)da

a=
1/2(Bz.ﬁl)fa‘fb(Aa ,Ba)da

172082 81 o *b . 142 Bal)oa (2.9)

T.F.N. 8 Az A4 2o]§ HAoT Fajol ALY 45 YUtk (2.9)04 F HASF Aol A
2l A2} B2] Xlo](dissemblance)ztil ¥ 4 it

II. Fuzzy Delphi 382 €A
Fuzzy Delphi 82 Th&t 22 Aol 23t & 4 et @@

(1) T.F.N. & AH&3t] 1992 19 FFF71A 42 cl&Ag A2l AE7ti e (1.n)
oAl HAX, HHA, M2 e3Pt T.FNS
(a5, 0" (3.1)
oln, 1 &2l 1DAF HAS, it BEVI] HEE veidch
(2) nde] AR7IE ¥E Y& 2, AR
(Al(”,Bl“ L) i=1,2,3,""n
7t M 9e}. Lol T.F.NSE XYH 289 BF
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(Al.,Bl-. C.) (3. 2)
& Ayt
(3) B2} z12te] AETLo) ot Ajol: thgat ol A,
(A™A" BB, ¢, V) (3.3)

471 2he @, Felut &ol ® 4 Qick. ANY A 2 AETjojA BR 4
(4) 42} AE7loA c}A A2E T.FN & 278}
(Az(”_Bz(”, Cz(l)) (3 4)

ABE il (DAL RE A3l YTk T.FEN. 9 BZo] FE3 QMY A7l °] A3&
sRich J2iu d&e] Ackel a8 FE F2Y W4 Aol PAE AL e H3& i
WA PE3e] A2 LA WA, A} Br}r) shsn),

() T.F.N. % ©l831o] Ztzte] A7) 248 Aolg Az2 F3o) AENES oA FEL)

V. Numerical Example
939 14 FUFUA L BREF7HA$o] the] 1088 FRBA AEIlolA g A& F 22
3te] T.FN.OZ &, HHYA, HrjN w=ch oo ot LR £} 4,12} e}

4.1 93¢ 19 FU FRAF HI2F x4

F7t=4 242 2132 e R
AE7} 1 520 580 645
AL 2 578 600 650
AE7 3 550 650 750
REI} 4 500 600 650
HAEF} 5 800 900 1,000
AES} 6 550 600 650
AR 7 610 625 650
AEJ} 8 600 620 650
AR 9 500 600 650
AR 10 540 570 630

$A 712 92'd 8Y 209 - 924 104 49

+AE7 Hed

- ZUYH A} 34}

- SUAEY A5}

- 71E} : 24}
2o Atg2 e HF T.FNE 39 chez} Y}

(A" B,",C") =(547.8, 634.5, 692.5)
(548, 635, 693)

B2 T.EN.Q (AR, 03} AR (data)Z (AN BN, 0V)2} viasin, clen e 28 @i

A"-A=64

Bl.-B|=66

C\"-C,=57
°l $X& e AEslolA FRUTL 7 BEMES Aol AU &9} vz AEY Fol A
T FAE AFUTL o A2 ARG Aol BB 4o ST 7x] BEYT}. 74
UEAS= Ade] Y o 4 Qlr)
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a4l B2 M2 19 oAFA (A BM, ;) w2

F708 T.F.N alo]8] Azl thed] WA Hos it
8 (Aa ,Ba )={1/[2( B2-B.)1}d(Aa,Ba)

0< &(A .B)<1
o) &(1,4)
1.0
\\ N
0.5 . \
0.0 \\
500 520 580 600 645 650

O 4.2 MEJ 13 WEI 49 A2 v

Aa=[520+60a, 645-65a]
Ba=[500+100a, 650-50a]

al®). {8 (5204600)-(500+100a)=20-40a

{8 {8)  645-650)-(650-500)=-5-15a

520+60a = 500+100a, a=0.5
d(Aa, Ba) =£‘S|20—40alda + [4,§120-40alda + f,'1(- 5-15a),|da

= [20a-20a2}%° + [20a-20a%)% s + []-5a-7.50%|1)
= 22.5
8 (1,4)={1/[2( B2- 81)1}d(Aa, Ba)
={1/[2(1000-500)]}%22.5
=0, 0225
o) 8(1,4)8t 2 Wios A4 3 i ¥4.2¢0 B AAF E& 4 Ukd, FFEHE o
£3hd A&3tn AYIA ALY ¢ Yol

3¢ 4.3& B3] BXTBAT e FAHEe] e A the Arh

(1,2,4),(1,4,6),(1,6,9),(1,9,10),(2,6,8),(2,9)
(4,6,9), (4,9,10), (6,9,10), (9,10)

4714 ALt (1,2,4)8) AEL7H1 4,6)= §<0.057} B2 AEIH1,2,4.6)2 A A2 HJE
2l ol&& ¢ 4 glch e Wies 3w ATl (4,6,9)9 (49,100 ALY AL HIE e
ich uwhebd AEIY AE (1,2,4,6,9,10)& FAE UL 20] sHs3iA el
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Z7AA4e & FRIA(A YA YatdPo] €8 & VT ofz Folo] Y qE&PRE T
st} AEZAAE oYL 2N R Faht APy FARFANN A¥(risk)g Y 4 de=z d
AP T2 B8 2%l =80 © Zeg ¥t

HA 8} T.F.N.Z1Q& F3lo Delphi 79 &L ALzt JAg 7122 3] dhgel BE7Y A
2% dYo] FUMTIE 8FHH, AENEY 4AE o v AR qUE FR3rh Fuzzy
Delphi ¥YL 22 AE7} AW ¥z B4RNEZ Z 9do] Uy 33 P(quality) & 4%
< girh

n)efol thgt AFS A8 BEGolN A VA FRY olE TAZ 3] dEd AAd &
oA BUUE AL VAle] iyt @72 YIFE WO Vrhwhety Fuezy Delphi Wi& A¥sto
Q) R Aol vy Yzt AL Wil WPUoE VEY 4 olF Aotk
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