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Abstract

This research proposes a trend filters the system, that combines rough set theory,
modifiable neural fuzzy system and grey theory, which construct multi-level broad
sense type become perfect rough set to build, abbreviated as GVP-Rough Sets. This
model will have timeliness, seasonality or regular materials that will utilize dust to
predict that the theory presents the concept with dynamic trend first, and then via
assembling and screening the system thickly, explore a group of materials of group
which provide trend value, utilize horses to link the theory now and apply to study in
dynamic investment combination of the stock market finally. This text is in charge of
the angle from the wealth and collect general H of share in Hong Kong, raise the
financial rate index of every listed company of the type stock red, and do the
condition, decision attribute and important discrimination of degree in accordance
with master human relations Buffett of China's theory, and then use the dust to predict
that carry on trend prediction to every wealth newspaper attribute, then utilize
K-means to make mathematical calculations, hive off to every attribute , then in the
result of hiving off of every listed company, use the thick set to the classification of its
hiding , uncertain , insufficient materials , excavate ability to filter hiving off, run in
order to screen finely, the company with sound physique, and offer the weight of
investment, in order to make up the best investment combination.

Our research performance comes from simulating the investment operation
model. Objects of study are Honk Kong enterprises in mainland subsidiaries and Hang
Seng Index. Data collected from September to December in 2007. The simulation
results show that Return On Investment (ROI) of six selected companies is larger than
that of market index return. And comparing with return of investing weight allocation
earnings and market index return, the supreme result is 32.55% from Markowitz’s
method, the second is 28.53% from grey theory, then 28.53% from equally weight,
and the minimum is 15.96% from Hang Seng Index in Hong Kong. Through our
investment combination filter model, the investment achievements is superior to
market index return obviously.

Keyword : Grey Theory ~ Rough Sets Theory ~ K-means Clustering ~ Efficient
Frontier ~ Portfolio Theory.
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S » JREITR I ST R FAEHT AR AT ~ 12000 B e e 5 e S A 13- 58 R
P o AP AN 7 — IR ERE T P 5 R A TR AR RO = S B« MR R =
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X(U): (X(U)(l)sX(U)(z) ..... X(U)(n)) (3.1.1)

2N (AGO) #E
X<1)= (X<1)(1)’X<1)(2) ..... Xm(n)) (312)
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3.1 FAnA7 I B Rl

(Z)GM(, DAY
A —FE— e i AR RS GM(L DR - a RTS8 IRE - b FiREIK
TEHI& -

X (k) +azZ V(k)=b k=12, n (3.1.5)
Z"0=03X"0+X k-0 k=23.1 (316
k
x(])(k){Zx(o)(m)},k:ll ..... n
m=1 (3.1.7)

(=) IR ER A

GM(1, DA S BE 5 GM(L, DAz 228 a ~ b » 228 a~ b {53 f—
(e FH B/ N #(Least square method) ©

4 GM(1,1) f58

X (k) +aZ (k) = b (3.1.8)
R P Bl x
X7 =X"0.X"@,. X ) k=12...  (3.1.9)

X=X 0.X" @ X0 k=120 (3.1.10)

x(l)(k) _ Zk x(O)(m)
= (3.1.11)
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X C(h+azVy=b, j=23..n (3.1.12)
,ED

x(o)(z) _Z(l)(z) |

x(o)(3) _ _Z(l)(3) | . u

b
(0) (1)

x (m (n) 1 (3.1.13)

Hrp

7" =03X" )+ X" k-] k=23..n (3.1.14)
e/ NPT 15 GM(L D2 a ~ b HYRERR

6 -G BBy, (3.1.15)

— ZH)(2) 1 x(ﬂ)(2) (3.1.16)
B AN Ly - A).C»‘"’m
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(VLD PR TEHI
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Hi] e
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A fi = px+qy+n (3.3.1)
2-%X%AZHY%B2 ’
Al f, = pyx+q,y+r, (3.3.2)

el 3.5(@) > DAE R T A AAEARE [# Sugeno FHY > S ANFIS fiftwH]
FoNAEE 3.5(b) o AERF— (S g A AR A AR PR BB - FERLAT

AW fi=pxtaytn

\ I:,> B WA T
X _,]_?'.? Y Wy +wy

| (m— =W 1 W,
| 1
| \ W, S=mxtaytn

Y
)=

(a)
3.5 ()W {lE R A W i A —F% Sugeno F5H

Layer 1 Layer 4

' '

3.5 (b)Z5fEH Y ANFIS #fite
(DAEEERE S e EnRL @ Ryl A ENRL Ky ] S
0,,=u, (x). for i=12,0r (3.3.5)

0,,=ny (y) for i=34 (3.3.5)
Forpro x5y RRETIRG i W el A HL A, BB, RS IR RE S 1

(BIAT RN BAJREL > O, [SEEMIEE S A (= A, A, BorB,) R IE R > '©

Hfefae ere A x 2oy HierE S75ot A RS - 12t A HUER B e ST
DMEGEBRANT » BT g R BB RS -

1 3.
Ha(X) = ———, 530
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Hrpo {a, b, ¢} RBHEES > HiE 2 BESEET » RS8R b8 iR A 3

e - INIL > BIRNEERIEE S A KR > B SRR R BBy B A - A

R e 22 ER TRTES G -

()AL LEFE Fer Y (8 BTRE RS [ I BTARATaR I - Erim R AT A A ST E A
HIREAR -

0,,=w,= Hy, (X)#Bl (»), i= 1,2.(3.3.7)

T AR AR — R > — RIS > AERERS g Al T-
FERLERT TSN AND s ERF > FT DA I 2R el B Rh E  -
()AL ILIE e () ARl ERh o [l 2 A BRG AT N - 250 1 (EES - 5152 § (e B R
HIFRE ARSI A R A 5o LR

0, =w =—1i =12 (338
. w,+w,

:

Ry 7 IR > AERERE e BT RS T AR R R IR
(AL LERE S A REE BTG § R854 BIRG R Ty TR 2 U EES -

O,,=w,f,=w,(p;x+q;y+r), (3.3.9)

Foepr w, TeREfE 3 Fra S I CHRIRER > H A p,. ;. 1} FeE (EETETY

SRS IEERMERINZYERE TS, -
(5){ELLRE FEH (S DR BTN S e BT SR 2 - JE e TR T A SRR SRR

] niaa

overall output =0y, =Y w.f, :ZVivf (3.3.10)
PRIEL » BAMTA iy TR = A i > AELhmE B[RS Sugeno ORI -

11 HE M ] A A RS R S A ARl A e — 1Y BT T DURS S RE Je 3) B RS e (4)
ARHEAS: LA DU oFS fear 1) ] R ARSI - il 3.6 Ry IEEREAURY ANFIS #5A > £F
Phishiim B BT 22 vl DURF A El R AR M - MR A AH R 22 858
A B — R R ARG © IRIIREIM - EOBLAY R & B P e s TR S 5 B AR
HEAVRITIREM:
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3.6 Sugeno fELRIEIRU A ANFIS 545 75 LUAE B REAE A AE i i — (S Jg 3R T o
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3.8 (D) Wlefl s o LB AORITER Sl iy A 22 1]

3.8(a) i A LR R W A —RE Sugeno FERIFRL,2 ANFIS fAfiff - H
Hp el ARG =R S AR B B E(MFEs) - [E 3.8(b)at ARl e
A ZE T3 B 55 LA ER AR ORGS0 Sl k F AR if-then KR P ARHZEAT 5
Har)ahast - — ARG — (AR - T N Eiryas HFE e AR &
A o B N AERAFTRIER T - AT FE S S R IR A AR IE e ANFIS Y228 -
()IRAEEEHIH 24 (Hybrid Learning Algorithms)

TRl 3.5(b)y ANFIS #fhfgrh » B n] A2 & i & 2 B ey - 4
AR T AR R A AR 2 AR M & (G SR 3.5(b)Yfa L f T DAk

fe i,
W W

R =W(pxt+gy+5)w(pxtgy+n) (3.3.11)
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Hrpo R pLq,. 1,y g 1 FARTERLS > HE SRS E TN T DAAS 2 -

S=EH 2 HIIRS

Si=HIE G 2 VLS -

S=fti R (BRI BHIVES -

SEIMER PG > IRG S BNRM IV AR - Bk — 2 2P A e
EISRE VYR e B RS2 A SR i VP T IEAG TR AEEIERRE AL T - SRR
[FIR R E 225 > B R A RIS AT > 5% 3.1 3 T Rk
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A IO RO B A TR - NI > SR S IR T REE »
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FUFFDRRRAG T — I E W05 - RELE G rU 8 (U) focRESIIBIE
AR S P ] FACRERE IO R 26 B 1 Jg 1 -
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HIRA S 7RV SO SERATE
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¢ R VORRE q IE SR
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JLsR (X)) AR R A ~ 5RO ~ B8R ~ TUAR - Bk

JEIE(C&D): Al B Ry (0 ~ BB EURF ORI - — (RPN EHR A 200
HURB RS R R BB MBS © AEPRRFR TP IE TR O B -
(VW) STl ~ PEBUERS ~ @RS
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KA AR -

S=@WU.,RV,f) » XcU (3.4.1)
MR- B r SrHEFRR X #Y LT TRl
R (X)=Ulr eU/IND(B):Y N X #¢}, (3.4.2)
R (X)=U{r eU/IND(B):Y c X}, (3.4.3)

SEHYY JIND (B) 7R R AYEHEDE - NP (B) FRES R NI PEaRR 1R - HiE
FATH -
IND (B) = {(x,y)eU" (3.4.4)
. for every ae R ,a(x)= a(y)}
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b NERESEOR M EERESG R R - X fGREEY KT 5%
&7 MR XOURES > B X REAEFTE Y RN “HalRe” #rdE
RSy X OURES -
Bir (X)=R (X)-R (X) (3.4.1)
RS X SRS -
(F)E ~ MR GHIYERER
HEMEIE + B AEMREDL R SRR RS SR EH X LRSS HaEiE

IGIRE « AR > (R it 1 AR IHBIRFEATE — 20 > BIESRS R IS
AL
B

> card (R _( X))
> card (R (X)) (3.4.1)

A~ JKBiBEHT(Grey Relational Analysis)

IR BHBR AT > AV RAT N 32 2 M 58 R B REHE T S LE AT BEE—
FRRAR AR PRI SR BRI PRI 38 1 [H] 38 e BN AR DA G AH SRR . (BRITGR L ) i fhiy s PRI = LT o M
FERERY 3 R BRI S TR R - —— B EHRmIEE ~ TH
HIPEHIER AT FE BRI ELfe vl SERIK I » i@ RS AFr s =X n] R IR (0 R A7 A 24 PRI 35
IKBARIEWML o BRI TR ] DABRHAANA T S5 2 BR

l A7)
I B & T
I HH I AR
l LE B T e 2 TR
R REE (R
| ;
KBRS E
| :
I B RO HE A

3.9 IREHBR IR

a[;(R)z

() HERY e

FIGRAET TIRBHIBE AT - ZHCHEC RE R RMRH L SRS - B
IS T AT R LR ~ 2 Rk o
(E)HARYIZR

Hay - LIRS 2488801 3. 2218751 -
(=) SRS 7 2,

T IR ATIRE TS A AR ET T > A BT A AT
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(V) EERR B S 1225 55 e &

HEFTIK BT AT Al E 25 85 FEELRCHA B | B 22 805 | $ T
FERE © Q0L » e Eeic 8y e TR - M R PET -
()X e 58528 (Grey Relational Coefficient): [

PUXBABHREGETE » 152109225 ELli 881 Bl 22 25 5 | 1545 B & TR BRI R B
fiEL » THERERBEAT E £ IK Fﬁ%ﬂ%ﬁf‘?ﬁﬁl%

+C¢A
. ) _—max . 1
y(x;(k), x;(k)) A (6)+ A (3.5.1)

Hr i=12,.,mk=12,..,n jel » x,B32FF4] x B—FRE b
751 o

A, =|xo (k) - x, (k)| 352

1% xRl x, RIS K AEAROAEEHE -

min min

A —VJEIVk

X, ()= x,(k)| » (35.3)

max max

A —VJEIVk

X () =x,(k) > (3.5.4)

¢ Feis R H £ [0,1] -
(GN)IKEIGERS (Grey Relational Grade ) 4.

IKBRABHMREGTR 1521 B8 - RIEL - B LB R BRI R R
E—{EEE | > BIUKBRBEE o & REFIKEIBH R - F5 /=0 (BRERHE) EHUX
BRI RELH T EHME S IR BRI AL -

1 n
y(x,x;) = ;Z y(x(k),x; (k). (3.5.5)

SRIMAEE BRI R | > SN - R AR AV B BRI A RS 58 A > XL
BAMIEML A AT MR G BRIP4 B P i BRI 2 2%

Y00x,) = 3 By (k) x, (K)). (3.5.6)

Hrp g, oA 1 k (T REAURER - FRETIERE JZ\ZE?%EZ”: Bo=1-
() K il 7(Grey Relational Ordinal) B
H2FHE x, EELIS x, (= 1,2,...,m) HBBE T HIR 7, =1,2,.. 17
R/NETTHER » RIFFIKEHT F7(Grey Relational Ordinal) -

Hi v (g, x) 2y (xg,x;) > FIRE x; 355 x INBHIBRRE RS x, 35 x, IR - HFORES
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7N~ B TaHEL (Markowitz)

A A B AA AR H R RS B 1G  J vuAfE 4k Markowitz(1952) ) 7~ 14
H—ek BRI (Mean-variance Portfolio Model) » (B84 » (89l A FRAE
—E A B S TR N nTPUERI (R S B & H S - AT %
e R BT DAV AT AR e (Y b B AR Y S8 1 - 45
RS S BB AH A YRR - Fl B RCRTR% (efficient frontier ) (FRZE -
2000) o HF R 1B DRGNP AR BRI
(HEEEAEWERL DL HHSN B ERIBE - I RSB E

Uik — s e R E NS R IR - /55087 EAEE T

M o BEAS - HRTT S B B R A B (R A Y IRIEE R TR LA &

A Fo R A B - [FIEE - FLSEPERRN R B B IR -

(COOEE B REF IR E A MR BSR I IO R H R8 -
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(PEDPEEE B A S HH i BN R iR > 1T e — 380 o2 ST S22 1] 2 SR B

B i BRIES o ERIEE BRSBTS S O S S P = B\ g T
(T8~ 52 A FE5 © RIFER— BB K HE N 1588 A SRR i s i - 1o

{E[F— BRI KAE T - & A S b i N -

ST R R T vk 2 (Markowitz) £ EERH 5 B Y - BURGE (BT - (K865
2 > )89 » pp6-T7) o FIFIE suifEsk(Markowitz),Z KB E LK HIBCRIGER &
HRRMES L Wi > TR E HRSCRATRR o AN R RIS S s 2 8
SRR AT

Max

L=(1-)ER)-4o, ; 0s1<1 (3.6.2)

S.T.
Var(R) =Y Y wweo, (362
E(R,)=3 W,E(R, (3.6.3)

i=1
S W, =1 (3.6.4)

n MEEZRCEMG » 5 Hi=12---n FEEEIRR A - —ERE AR 2oR
i (EREZRIOHMER ~ Wi SRS 1 EREERIURFE 0 EE - B S IO =R

R, =Y W o AEK » FORERp).ZEEMED - 1o, EEMEG - Hk

PR A - i RO SR LRI o, fUIMIE 5 T AR R
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