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PTG ISR B X R s R B HE AT o T T 1, B T AT THE AT O 225 PRAN I, P
K57 A 254 A AS R 0 S, I HLiz FTIB AL 5503 (GA) R A M OG IUAN R o AR 2 A X R A 21
Be sk A A PPN B S 1, s R T A A RO ZR S PP D51k, KB AR T e R R/ N A R T
LRI T A SR UG BT o BEIEARR I, T AL Tk (O 255 P A T 3k nT LUK s 4

F183 o T 5 R e 2 A7 A R 0 T o

BRI BOMIZES PR, AL Rl R

B841.7

1 Hi5

) o R i 3% 2 O B v B E DN TR 22
—(Crocker & Algina, 1986/2004), AMI17Ex %3
FIr A5 E s AT A AT, R R SR T Tk,
W SR, A R X ORI (0 AN S 2 ok U T BE AL
PE o SRIMC R A B e A R 2 22 520,
T B B R A T R N, JEH R
HRYEF v R i R PTIR BCHE, & WA 2 M 2
J2 T AORI MR T 7E A2 9 (Yu & Yu, 2007; Hwang,
Takane, & DeSarbo, 2007)., A1 Al FE AL : 78 A [
FORAAHTRIAY, BB TS B AN R TR
Yy IR R R AR AR, BN SR & A i 451 o1
JeAgEER, LR T SR N RS 5 R A T
AW E M, (HEFYA S A A8 E& (R
JH, 2003) . 3 dn g o6 T g H VRS A
2% 27 S B AL P 2R A 52 ) 10 A B H — 2 S B A
Pk, XX S5 s A Ge T ok A B AR
GG Y o BORIPE SR e 2 5 slOME A 1 3 R
TR TN [ A 2 ] A R A (F R R,
2003), filanFl vkt R b i R R ET . “AEF R
BTG SR RO Y, TR BRI R RIR M 7E B
AR BN o v B2 A 15 AR G A, A3 5
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A Fe R B X ORI LS B ARIC Y 1 02 5 ),
IRJE VBB GETT B0 07 ok AT A B, AR A A
TR, PR M me e R P AT 2 R i AN e 1k R
PRBLG ML, IS ARSI R Y D5 50 15 T DI iX
JE 0 BRI 8 Y KCHE EAT 0 AT U, X R BRI Y
I

FE U BRI 7 S 6 G50 R £ 38 R o R et
Xt AR AT, BIANTE A BTE A, XA B
M BE. B SRRV TEIE SO B,
XFRTEEIAME © THRE . Ak . B S IR 55 SR B AT
Woro X M Z AR BT B B A 0 R L
RS Wl S ESTRCIN R Wig £ it by g (N [
KA, W2 5% 182X LA BRI TE LU, 2
i DU SC 3R 7 AR R BN T Z IRl 5 R e 2

TERSMI R v, AN O 28 5 R B e A8 2 A1 T
FIBOMIZR G VRN I EE SR CR IR, B ST, 2007). 7£
B ZE G, AT 24 A A2 A o0 B0 i 5
TSR B A 4545 28] PR S B 1 0 B, IX N2 e 1A 7
FEARF AL, (A B ORESE T, Sl Hf A2
PR E LN R, R AR O ORI 4R
P TEBOBIZR G VAN P, SCHERY IR PR Y
BT, WHIBA 4 RO TR ST (Z 73 B, 2003) H5
BB 508 B NATTHE AT 28 B PR R A T
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“ERE/NEF, SO ERRIE AT B (R
w87 2005; Liang, Yang, & Sun, 2006; Sheng, Rong,
Guo, & Zhou, 2008; Wen, 2008), {HJ&ixfi ik &
I ST OBA BRI ATESE, AR A AR
AT ZR G VPN I, FETEE R TR, X
IR FF E A .

BOWI 28 G PN 24 24 B A i B & il —
DR BN R, IS AR B A A AR
AL & 2 /D WE e i E A E AL G Ik & K
KA1 o3, WARIXFNI7 2 HAT R E W, 2 n]
PSR FH e 2 UL Y 5 v R AR R | 0 AR e 7 7
iz FHZ T RNH Dy RS, 38 R ] e/ —3fe i R i o
B AR IR, X RBURI T T T A
HASE ACE, X OHSE Rk, 441 H
AR R R AR i R M OC R, X RO R A Y,
H2 B BB B LG I, S2br |, Sk
AT GRS PEN AR 19 T AR 2 — > S nl
1L (Genetic Algorithms, fRiiFR GARLIL T 4=
Vit B, R AR 2 R ST, B4
S5 0] DLz FH BB 2555 PE U B9 AR A i h g 7

— A B SCIETE, AMUEA 2R ERHE,
1 H A S b niy FH A 5 B 78 S 4 Al A AL S 44
ZEUFHIRZI H a5 IR OL T, BUMSE L T 208
KN RIECR, YRR R, R T s 2 &
T 2, RAE Y T DA IR RS ™ o DRI T A
B NI BR 1 fifE T o 18 A 1 X U Bl
SEMR A /N oy B

HRAE T 40 73 B S0, Aol i 32 1 AN R B
b 16 2% TR X F 5 R P 09 R 5] IR 4 (Groote &
Kimenju, 2008; Fischer, 2007), T fi#fhiAl 17 gE4 74
WIZEG PP IR R T T AR A3, DRI 25
BT AN [ B 26T T 3 i R AT B 25 5 D7 B i SR T
()58 AL 43 A

ZRA b0 U B b A% A ] R SE PR 5K
ABIFFE LA R 252 A2 %k BRI ARE 21 58 2 PR T 1) BFAN B a0
), S AL BRI LR S VTN T RS B
R ) v B R AR AT 40, A5 B T BT R
i £ TR PR R 4, LA SABA TERO 2555 VAN i B
K BE S

2 FBEWIZEE VRO R AR Ak

2.1 #EHESITEMm
211 #EHMES
B FAEAE RIS, ) an A 5 4

A R SRR R AE . O T X BRI &
WATE RIS, REEHIE LK Zadeh 42 T 1965
AR T RO A O, TR TR A X —
ERE FEBMIECAT, JOR x SEHIES AXR
FI0E 7w AR A e SR e B R 0 A 1 A BRI,
fE) 20 AT LABC[O, L] X [] F AR AR, IF T a0 (x) K
FRTCR x X THEMIES ARRIRE, ua () #K
TE A ISR E RSk

L] aff s B A ELAR ) A SR D R AR, s AR
R fff DR S B 1) S R B A R 2 — . AN &
FEEW T 2R, few A sk, =0k,
BOMA A5 I AR G 10k . AWF0R R BRI Ge it
PR RIRE R
212 HEHEETNHESR

BOMIZE B TR e IR 2R RIIF LT, K
BRI AR T EX SR O 25 630 . i 0F i
BRI 45 =R (77K, 2003):

(1) HEEU ={u,Up,Up}

(2) TFBEEV ={v,V,, -V, }

(3) BN ZEHIWT () ={fy Ny N}, Fij O RAR
RWIHEER o

FEABEGE, BT B 2T b 4 A THI A T
LEATVEM, HINREAFERIE . DR, SMas
PRI ok IR TS E AR 7T ANRE, TP
HEAFRAER AR . LWRARWE . — M.
oL AR RS 5 WPEE, MR AW AT -
7 A Z BT I
213 HEHMEEENMNELASE

(1) WP A5 . REERITESE

AT H PPN X G R LT he 4 R i, K]
RAEMPFIBL W LTk,

(2) HEEL IR R AR HLR A

W H R LRGN L B HIE R BGE
PR, XE—A R RXER A, LKA ER
MEHE O Sk i AR B AR Ok, e AR
WFFE 23 % VA HEIZ A R Al i ok .

(3) 3E AT XF A B K 2R AT A5 BRI 25 AT
WA R

(4) PHATHE BB HAF RGNS B

B=AoR, B ARBM CR LR, XHMY
A=(a, 3, ay), B=(by,by b)) EITERTHE
BB B IE G R AT BRI T 4
FIARE RSB, IR T F EPE A 23 1Y 4 s
AU AR5 38 23 ) 5 A e B A B T g ) B U
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LT Be2E A28 A PR A5 1, DN e B4 T4 A2
WA R TR P i A, W X B 25 5 3
HEATHE ST, MR BIAE K A
214 EHZEITMRIRE

WRIEAF G s BE -, 858 TLT 4 s
R (ZFFHE, 2003; BF K, FIRR‘E, #EE, 2006):

(1) FHRR®ER, HETZMMRV), b =
k\n;l(ak A tg) = max{min(ay, i)} THE T A% B
FEMRE, HAHZIFAEIERE.

(2) FRZEZED 1| A, HEFZEMEV),b =

m
v (@eng) = lrr:(ax{ak-rkj}, IZAEAY L 3 R e AL
K=1 <k<m

ORI — 28, PO B R T ek, T T
HHE.
(3) EHERRE NI M, HEFEMMKO), X

t
E%@%ﬁﬁﬁ,mﬁga@gﬂm@Zm)
k=1
HFRCEZ MG T 1, B b = D@ At) -
k=1

Y (a aty) . RS TR, HA R
k=1

R P BRI — 2
(4) B2 R, B T M(e+), by =

D (&) o IS BYF, IZABA L 3R 3 AMBIRLER
k=1

PG -

BARBCERMRB TX 4 FiE BB,
{EE AR AT 25 A3 PR B 58 3 R T AT FP o7
FEA A RS WE 7 25 A 30 WA O B 22 1) SR AF 5%
TLUAGE, PR — T SR A [R]
22 BEEZE
221 BEEEBME

it AL SR R B AR WA R R EE v Y s AL
AR R TR B — A [ 3 N 4 R A R A R
(R, VRIS, 1999). B f i 38 [ Pl KA
Holland (4% T 20 42 60 40T, %= 80 4E{UIE
IEAHERE , APt B R B R A Y R
[) 4 A2 SCRM YL AR A A8 Sk 58 iR, st B e
K Rfr i, R0 T A X R i
T2, Bk se . AU S G8 FE T T3
&, A B — R
222 BEEEMEARESR

WA AE DAL 2R, AT T L vk

(0 Z2 g Bt 5 12 st AL 51, Goldberg #4 & {11944
SN — R — B R Bk, RO RS s AL Bk
(Simple Genetic Algorithms, f&j#8 SGA)(Goldberg,
1989), BN ERA:

(1) Gt fkdmnsr ik

(2) AR N BEPEA

(3) mfLH ¥, ks, L. LR

(4) BITSH, GAEFPREALEL M, Z kAR
BT, SR P, 255 A Py

FEA AL L] LUE Uy —A> 8 JTH:

SGA=(C,E,R,M,®,I',¥,T)

Arb, C MRS T, B AMAE IR
BreR g, Po Wl LhREMA, M: FREEMLEL, @ EHA 7,
| ' = R N VA = A S B % o o6 3 0
223 BEHEZMLI

(1) Zmtt 7k

U A ) L) TT AT e NG fip 2 i) 2 7 3]s
SRR T R A B 48 R S A] B B 4 07 R AR O S, B
&1z AL Sk ke 2 B o) RTINS 1) o 2 R) s, o
(bt 7 A e bt ik . A TR AL A vk
T RACR RS B AT S i T e A5 . i A
EJE M 0 Al 1 BRI B AT 5 B R FRAMA, M T 1Y
R T4 L 1 VR A BT X IO 1 e BB 2 TR — A~
TS AN R AR A7 #1056 4 A4H 7] ) 2 5 07 1%
T R A 5 S A A 1 A e TR (A T 3 —
T N — 77 SOk R, Wi AR i A B 52
ER AT IR AS; A5 dnfih e BB A T— 1
B s S, m AR E AT S AR

AT 3 AR A P B e e ) AL g 2 S 71T SR AN [
UETI e W SRR R €T R 4 2 2N LN
B, B R RGE AE, TELRA B R s R
FVE TAERR 1Y 28 M) AT LR, AW R
FHPE SRS Y 7 v o BT S A i 2 fe /M TR]

min f (X)
MD<MD<UW}

A, x={x()) IR, [L(J).UDIA x(j)
(AR A6 DX ], f S H A% A

TESAT PR BRI, R AT Ze s 46

x(J) = L)+ y(D[U () - L(j)]

FERT IR AR AL DX TE] 2 [L(J), U (J)] 26 A2 4 x())
FAR R [0,1] 0K 0] A TE SR y()), XA A Y
7 1) HU(ELS FR T e — 30 [0, 111X ] I

(2) I N R

T 35t A% Bk v 3 7 E O B2 A A MR AE A



1018 N BL

I L%

RT3 B TR B S A A (R, B B AR
JEE 110 bR RIORR Ay 3 IO PRI, RREAR 1 Ak i R agh I D
B b A 25 A A0 38 B A AR, i A I B kAR,
AN TSR N BE SR A, 245 3 IR R Y AR
fESGE R, T BRI A, PR
R ZRErE, S AR LB AT B TR B Bk
AN B3 N BE AT IS M T R /D, X RR AR
o7 RO AR . FH B AR 4 07 20 et R AR e
e RO AR ¥ | 8 BOR A S FHE P RUBE AR 48055
ARFFE SR R HE T ROE AR e, B R AR A1
A 0435 07 B WGP T AN SR A5 A (B R A TR 4, il A
RIS R 1, IRZ R 2, MR AfE . X AR e
A AR A AR B REEE SR EE R/ n BUE L,
FEAFIRE Y RUBE A 2 55 2R A i N — AL
IECH, R T W) IA (E SRR Y S (TR e, gk
H, Lk, A1, 2005).

(3) HEHHAT

TR WAL B R b, X BRI IO AR A v )
YRk 2 Pl s AL BT —4R, B A,
WAL B T 8 BRI T A R E AT O i 25 TR
BfE . W HEBRE AR . SO R
W ORI RE . TC IR ML BE . TC Il B bl
PLEESE . HEFPBESE . BEDLEXFE LB (E/NVFE, & ar
B, 2002). ABFFER 0246 A, LA AR &
AR BE P A A S S R RN RE B, 38
JRE 5 P A AR AR AR

(4) ZXHT

A& BT JFE PR L JE T B G o A i By
SO B 2 S Ay SR, DI J 9 8T 4 AR
WA TR S, Bsse X, M8,
WIS HARSEET . ARWFFER IR 2558 XL
B TR L TC XS (8 T A4 G i £ v BRI 15E A
A&, SR AT W38 S 22 ] e Gt

(5) EHHET

7S S B R o 0 A A R v ) i 4 R R e
I P e PR A, A5 7 6 PR R B e, AT B — >
B WS A A AN RS B
SRS AERA AR SR AR R A . AR
KB AR S, B AT A AR A 50 A 1 —
ABEDLEOR B A B EE A, B HBRE A TR
T BRSO  D
23 ETEFEEZINEMEE TN

FFEALA L, A A REAE T 47 b b FRASTR (1Y
fFE, S EIECE W) R 2 — R A BB

JTEARAN IR N BB 5 B AL P R, BOMI 235
P T 0 AR A AR N (8 A X B TR R
MR B0 F PRI Y, oA Se B — 2
XFAN RN ETRLTERZ D, T ARAE RS
T BB 11 Sk Il R AU 3 A R HE R, BT LA
Unrr AR AT A AERERI 55 PP A i 3o 4% DY 38 i A {1
SR AR ROER S o BT To kLR Sk il
AU 73 A O B TR TR R S A R b
HR A, AR AJE AT IT LA HAB R A2 oK AR AT HAL
HUE? BALTIE IO F I RE S Bt T ARG A
K, FHRBCER SRR U R — AU e,
B ATARABI 5C 2207 B2 5 B4 21 59 45 5 A1 9K
A SEBR BN fe R —B(XIEW, RBIZF, V853, 2006),
RKHE— TR SRR, AT SR
&R A T — AL BB 8 7 Bl Sk il vh A 23 A
AORUE, I HH B SE B S B E R EA T A 46, P
FHEE R AR L L iR S s AT 5

3 SEAFSE

31 MREBEW

ABFE) B Ay B SR B R A 0, AR
ZEAVE TS AT LU SR AR BEOR /T H s hR R 1
DERIU s 7 AATTAEXT 2 I R AT 45 A PEAN i
FTE e R T A7 AR B 4T T A R
RFATERE VNI, PRS2 S AR 2 A f]
XoF 5 e Pk R A A R ] 1Y 7w A R R
A DL ot 18 28 20 9 B 3 6 1 1 A 45 B R R T AN
A P 42
3.2 HFEXRIR

TEJER | )R A A RN L, il T T
A a7, TR R T A R I R 2R A = T K
KEFAVAT T MG A o BRI 52 i L0 3K &
JERBRIE . R A% L PR TEDERN . A
A, U EASE A, MR, £—. 5
BB, L . HIEE R T, i F R
o 5 SRR TR, I B AR K
BIEHAT 13~5 03Ty, 1 e Fomdb i A IRl
R | 0 9= N S R L RO R e
FhAT PR 7 5, (50 40 3 VTR 5 R 8 £ e 2 TN
. BRIk . ZOMPRIE S, g SRS
SEEAR 22 A1 SN S50 BIE RS X4 SN (=1 A ¢
AR A, St 22 A SR (T o 280 X B
IR, MR T Ao B AN S B AR AN ALY
), HEIA LM% 643 1y, Hp B4 287 A, &«
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A 356 N o AN SR BE TG 3L B 255 VE A
TEC BRI 5 v I E RS, O 28 K 2% A X e Uil
FRELBAF P AN SR 25T T 904
33 MRTE
331 HEEEUFMIFEEV
U ={u;,U;, U3, Uy, Us, Ug, U7}
={WRiE, HEE, SR, TP/, ik,
PRV, )T E ALY
V ={v},V,,V3,Vy,V5}
={AE W AW,
B, AEEWEY
332 BHETMNIER
R1=[.36 .50 .12 .02 .00
.28 .60 .12 .00 .00
.20 .48 .20 .12 .00
.20 .38 .22 .20 .00
.12 .40 .30 .16 .02
.28 .40 .18 .10 .04
.32 .40 .16 .08 .04]
3.3.3 THEHITEMER
R2=[.46 .39 .12 .01 .03
41 .40 .14 .04 .01
.21 .39 .37..04 .00
.13.33.39.10 .04
.13.25.39 .17 .05
.27 .38.29 .04 .01
.27 .37 .35 .00 .00]
334 BEMESITMER
B1=[.23 .34 .20 .18 .05]
335 THEWEEITMER
B2=[.25 .42 .23 .05 .05]
336 wWEENEERHERF
WA BIWI 2R G PE v 4 FhAS RIS RS iR SR A
W, iz MATLAB i 5 905 16 N sRERE I -
PR 5t A5 BB T A 2R G PR 45 R 5 i S PR 2

PEBOAN TR, — B, HA

BV R 0] B R G BE B A S & N EE S

s = [ (d()-a(i)y
i

K, d(j)yhgd B — b s L Rk i i A
PERAESS |59 8L, a(j) gt 3 — Ak ik
IRLPREEAPEMTESR | AR LA EL m RN
FHRMEH .

337 B¥KRE

£ MATLAB7.6 #1457 T HA48 GADS 11 GUI
RN N 2RO B R, kS, e, JE
A1, 2005):

PR OURS JE2K , AREERLASE: 100; A4k
PR A, B R R AR e R R
T R RS 4, R 0.80; ERA T
ET AR S A O B iR AR IR
IRA PREC fmincon, Z9BR &M TR 0 5 1.
LI A AC%: 1000; & JERR: 0; 5t
%0 100; HARSHIECBRIME .

338 IEREBEHHEZXTITHER

WAL YL T HA GADS J&: T-FR4% 1 B pR U
/MBI, B FRENLE A2, FEAH [ S 8O E A
T, ZWEBITHEREEAZES, TRMBELPME
7538 107 JF R BT e /0N B R E 0 A 1R R 2% S 805 1
TR
34 MIR&ER
341 XTEREEHET

AR Bk AR 2 Y 5 AR e AR AR R R 1Y
IR Xof R DT 21 b A A 1 45 DR 3P B4 AR
TR EANER 1R

M BRI, XEF AR, B 1 A IE R
B/, AT LA R 3 A 2R SR A T AR 25 5 PR s
FKH TR 1 EREEREF M(A,v) o MTL4E
Me, B 3 AYIE N B R/, I AT R £ A
FKH TR 3 MG HE R+ M(A,©) o

F1 TEAEFHEETHNENENE

5] R wil w2 w3 w4 w5 w6 w7 it N7 JE
%5 1 .0525 2442 .3707 .2695 .0991 2517 1446 .0045
2 .0879 .5328 .5299 .8577 .6416 .7983 1911 .0173

3 .0057 .0000 .0181 .5018 .1600 .0410 .8855 .0224

4 .0000 .0000 .0000 1.0000 .0000 .0364 .2995 .0616

b’y 1 1379 .2337 .0260 .0397 .0484 5134 2761 .0742
2 3197 .1034 .3056 .6168 .0691 .9992 .5201 .0787

3 .3864 .7506 .6823 .3300 .0329 .0026 .0000 .0616

4 .0000 19957 .2063 .7032 .0000 .0003 .0000 .0721
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342 XTEMEETMEINE
B2 1 B AR AR RS 1 R A A R AN A A AR AR R
3 HALE o AT I — 1k, A RIEE ik 2

B
Hee 2 v B F IR AR I /RS, A3 38
T T2 P 2R AR a0 3% 3 BT o

F2 F—EHNE

[l wil w2 w3 w4 w5 w6 w7
B .0367 .1705 .2588 .1882 .0692 1757 .1010
i@ 1769 .3436 .3123 1510 .0151 .0012 .0000

x3 NEBHF
LecH] wl w2 w3 w4 w5 w6 w7

5 7 4 1 2 6 3 5
& 3 1 2 4 5 6 7
4 he

41 XTERABEMEESTEMAENRREESR
KRR A T2
i T DUR 5 4t R AT B A R E R B — 2
PRI, A 5T is ORI ZR 5 PP 19 5 20 3 4
BRI T AN HR, KA A X BRI 2T e A PR T A
Wl B, XFFH AN, BOILEE TR i
A5 BRI B0 A B B =22 1R A BR ECHE 254 0.0045,
XEF A AR R, IX AL B TR RRCEG R B N
0.0616, Lk, e BHE A1 S BrgidiE = H] 1Y) 22
S AR/ NG, XU IO 25 5 PR 7 i T Lhs
T} ) e R A AL BRI
42 (RTFHEMEETNAEIPHERNEZEET
RO 25 B PEAN D7 Ik 0T Lhdzs i T R e A e R A
WAL FRR S5E, JE S AR BB A s B
TIAE B N BRI SSRABT LUE H, LR
s %) I G B 8 b B A i ) KPR BE B R, 3 14 B
DO e g SRR A B 7N NP [ R < A R o B g < N )
B AEA R R T NN AN sh 7R 5 S0 T
PR BOR R AR S, PRI SR 4 5 7 1) T AR 280
TR AR 2 AL Bl L R AR 5% 7
ARHFFE K R A e s T ORI B, ik
X R T AR£Tbe 4= P T O PR T 5, 55 AR R T AR
1 R K /N B, A PR HERT m A
ay AN TERRAE, AR T HAR R R, 33X Sk

T FAAEE AR WK A PR E N, S5 A HL R

HEREEIE T AR EER R, MR
WERRPFO R, St KR . AR
SR 3 PR, A SR (s T
B 1 R R IE S, mAtE U, A NREA

MLEZ SBEPE, ERZOERBA MR 1
Az T, X S BT L A e A s 5 T S B
SERT, H5 AR B I T I AT — 2, X — AT 4
RN 5 e e — B0
43 XFBEEEZHIEH

A5 2 FH 8 1 5 1% o8 ST AR 25 5 A o
A, AR —R e R R e R R, 78
HEALRE . TREARSE P E 258 1T iR
F, AEEAE OB B i R IR . TEZE A VRN
RO B T AT A R 2R (14O ) R
AR b R S — A O B 2 ] B, (R Bl A AR
MEHE T O S g v 1 X RIS R 2 A ek ke, ACHIFSRY
iz 38 A% B e A it s A3 2R T B
UTHELT B8 2F A T PEAN AR 43 A, 35X A I A T 0
B2 (0 SRR T R AL T —FloBr (0 7 vk o (R R T
RRIE B R MR A, WEEENSHRE, &
WFFE e Z RS AR B i G S S 5L, T
H A E ARG AW &, 3O 220 Hl~F
TAE B AR % T k12 F 310 B0 b s g A7 B O
NOE SR
44 XFNEHH

AWt is Fit Bk aois 2] 7 B A fi& 4k
Xof BRE DA 2T 56 24 PR T A TR 25 B P I AN R 43
i o WAL (3 3) T LAE Y, B A e I R R
SNSE R SUREIE S 1T o NV N 7 Nt 5
FORRE”, HUOR NS, XA 5 — T R
e 8 5 A A il SIS Do T s 4 SEL % S 4 T R
HE R FHEREYIMIAERETEE . “Hmok
AN IR T T R R S O R R S P E T, i T
“RRTE A AR S R E R E H AR ORE M.
3 WOLUEW, wERBEMRIEAEE RO
BRI, R ATEM R E R EEL,
HUOR R, 3 et A A A I S e T e
Fb 3 A= TN AN 0 RN AT, B AR b A EE A 1
TR E P S 1 e e gl = R 10 e I =



10 #9 RFEIG: FET T AR BRI ZE A PR A O BRI 1 P %) 7 1021

EEAANTEME, WA A e H R, A
EANE T S EL . 54h, K2 WTLEH, &4
FE LB FI“BRIE ™1 A PR 28 A #0 LL 53 A L
A2, AT UL A AR (5 T X S A A I T
SO EE A AT 2 0 2 R, XA Ry B
TAE 5T AS TR 543K A0 3 %0 B AL T AR 4y
ORAg
45 XFRA

X T B TARE, A SCIUR R 5 A X e Ui
CLEAE IR PP B8 24T T 20T, A B T
FIACER 43 A7 J2 75 35 A T At A 6T 3 th 75 58 18 9 3F
Wi, BTGB —HWFFE o A SO WA 2 S i R ot it
DX R 2 A 6 A T PP A R, A LAt b DX ) 2
AR WIRXFER? ANFRETT 5 BRI K
SR ARAT 2 5 AT 2 R A BT SR AT
AR 3 A J A A We? B 2 S0 0 & SR F AR
TEACER P, T 3% 5 PR B S AR & 5 4
RHEAREIE? XA BT

XA RCRUE, W U A, is R
VR R AT BT P A P PR B, OF
X BE O A5 B I A B, s e LA
EE AR, SR R R ) gk R — % F
5B R T — A B Al S AR S Y
BT, B RARHETE H X Kot PR R T {218
A= RTH A SRBAHR HEAT T 0, ARkl LIXTHE £
(AR A T AT o

R ElER T, POdRE T RN
T R, RILT KRBT 2 S ERE, DR, K&
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Application of Genetic Algorithms-based Fuzzy Comprehensive Evaluation

in Psychological Measurement

YU Jia-Yuan

(Department of Psychology, Nanjing Normal University, Nanjing 210097, China)

Abstract

The Likert scale has often been used in psychological measurement, with quantitative statistical methods
being frequently employed to analyze the data so obtained. In fact, the concepts on the Likert scale are fuzzy and
thus, fuzzy mathematics would be useful for the analyses of these data.

Due to the vague nature of the data, fuzzy comprehensive evaluation can be used to describe the relations
among the variables on the Likert scale. Mathematicians often assume that people use the “maximum minimum
operator” when they are forming comprehensive evaluation. However, there is no psychological or empirical
evidence for this assumption. To address this question, this study explored which operators were employed and
whether everybody used the same operators in fuzzy comprehensive evaluation.

The present study investigated the evaluation made by undergraduates on Master Kong beef instant noodle.
The genetic algorithms and fuzzy comprehensive evaluation were used together to analyze the Likert scale data.
The consumers’ preference for different attributes of the products and the operators being used were obtained.

According to different compound operators, there are four fuzzy comprehensive evaluation models: i) main
factor determined type; ii) main factor prominent | type; iii) main factor prominent Il type; and iv) weighted
average type.

A total of 643 undergraduate response data on the 5-point Likert scale were obtained, while 287 of them
were males and 356 females. The participants rated on their taste, flavor, price, soup base, quantity of noodle,
appearance, advertisement and intention to purchase for Master Kong beef instant noodle. The evaluation matrix
for males and females were prepared respectively from the empirical data.

For each of the 4 models of fuzzy comprehensive evaluation, the fitness function programs were respec-
tively constructed with the MATLAB language. The Euclid distance between the model computed scores and the
actual comprehensive evaluation scores were used as a measure of fitness index S.

The results demonstrated that males’ fuzzy comprehensive evaluation complied with model 1, that is, when
the “max min” compound operator was used. For the females’ fuzzy comprehensive evaluation complied with
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model 3, that is, it followed the “limitary sum min” compound operator.

Males’ decision in purchasing is simple, with greatest attention to the appearance, and quantity of noodles.
On the other hand, females’ decision in purchasing was relatively more conscious, with most attention to the
flavor and appearance of the instant noodle.

The research supported the following findings: (i) Genetic algorithms-based fuzzy comprehensive evalua-
tion method could be used to analyze psychological measurement data from the Likert scale. It could be used to
obtain the compound operators that subjects used as well as the weight vectors for factors being adopted. (ii)
Undergraduate of different genders employed different compound operators and weight distribution when they
were asked to assessed the instant noodle comprehensively. (iii) It is useful to apply the genetic algo-
rithms-based fuzzy comprehensive evaluation on the research of psychological measurement and consume psy-
chology. The method also had other less obvious business applications.

Key words psychological measurement; fuzzy comprehensive evaluation; genetic algorithms; the Likert scale



