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ABSTRACT

It is not clear whether multiattribute decision making techniques can express cffectively decision makers’ preferences.
This paper presents an experimental design to cvaluate these techniques in terms of ability to express decision makers’
preferences, The design incorporates the internal and external judges designs as proposed by Hopkins{1984). Internal judges
are the subjects who apply these techniques and thus evaluate the effectiveness of these techniques based on their own
preferences. In this design, the subjects must apply more than two techniques in a sequence. Learning across techniques |
is thus difficult to control. External judges are the experts other than subjects who reach a collective consensus for evaluation
based on the subjects’ performance. In this design, cach subject applies only one technique and it is simpler than the

internal judges design. The consensus resulting from external judges does not, however, represent the subjects’ own preferences
for these techmiques. We propose a procedure taking into account interactions among subjects resulting in converged,
final growp preferences as the benchmark for evaluating these techniques,

Based on the measurable additive value function theory (MAVT), we propose a benchmark methoed to derive the
evaluation basis. We first define values in concrete and operational terms as preference intensities or strengths of preference
suggested by Dyer and Sarin(1979). The subjects’ initial preference structures are then represented by MAVT, including
attribute weights and value functions. Based on Saaty's computations of average intensities or total intensities in a network
and the eigenvector approach(1986), we can then derive among the subjects the influcnce weights to compute the group
preference structure as an evaluation basis. We prove that the two computation methods, average and total intensities,
result in consistent weights. ‘The evaluation basis is computed by multiplying the subjects’ initial preference structures
with the associated influence weights respectively and summing up the weighted preference structures across the subjects.

The effectiveness of each technique is determined by the difference between the preference structures expressed by
the subjects using that technique and the method as an evaluation basis or external judge. The smaller the difference
between the subjects’ and the judge’s preference structures, the greater the effectiveness of the techmique. In our design,
subjects apply only the benchmark technique and the technique under consideration; thus it is simpler than the internal
judges design while solving the problem of the external judges design for not being able to express subjects’ own preferences
among techniques, '

Keyword: Multattribute decision‘making , group decision making, eigenvector approach, preference structures, AHP,
MAVT

——\'ﬁf}‘

AR Tl A BER A PR TS > WS R B « N3
JiE FEHE S 1R Y3 O B 5 AR B B2 1R E (WS choemaker
Waid, 1982) » WAL Ol S R B A B A SN E K
A, 1994); 7R R A IRHE R A R WBLIR A7 o ARTAC (R ETE
WIS e o i P PR IR R B Y A (R AF IO REN o
Lai B Hopkins % 38R 308 PSR E W F i IR Bh ot
von Winterfeldt 5 Edwards (1986) B2 8 =8 LR HELR H
(DA HIHE ¥ (axiomatic standard) | FIFRE T HBEET
RARE TR » MRN8
B - Rk ERTARRERKEEETEEERE
T o (IFARIER predictive standard): I HEHE R B IAR
FEAR TS Y T R AR O R R R E R O R 48
o SR (convergent standard): 6 7 7] A 3R e
AR BB E R > A FEEARER o B - T B
i ek a p R R SR IR o R R REATRD o IR
& B LY B B 2 BRI H i (holistic  judgment R -
BB RERAER AR SRR > o BEEN

Ul\\f

5 vk A5 0 ) O ) BB 9% R A S 0 R e B R
%ﬁﬁﬁﬂﬁe&l—loplﬁns, 1995) - HREBIEWR T ERRF
BeRBREENRY » RSO IMER R -
T4 ER R — BB L) LB S R E T B R S A SR ? AL
FEAANR SRR IR T ETE R - ZHERE
AR e e SR H A A AR R Al
BNHEEERAREA M REESHE IS
WM

AT PG B 4R O BF 2 LB 7 B (B F Hobbs,
1980; Saaty, 1980; Schoemaker X Waid, 1982; Adelman®¥,
1984; Lai B Hopkins, 1989; Lai, 1990; ZhuX Anderson, 1991;
FFIRE, 1994 KA, 1994; HLaiM Hopkins, 1995) o #R1i
HENTERBRSEEHEEESFMHEREELIR
Hopkins > 199541) » B BAF PR D TR % (N Saaty, 1A
IEFEfY e BN AR R ERMESE (1980) ) 8B

— 106 —




BRERLBEAEERRERRENRITFEHZESHE
ST o SLAEN I AYRSE N I O B R R T R
BRERITIEES (LaiKHopkins, 1995) -

R » Lai% Hopkinsk Tversky & Kahnemanft) S # 51
$fi(adjustment and anchoring)#i&48 th 38H r Aditerative
approach) {# o3 & A E IO A R ) AYE R I DARE Al
GAEHE > BB T AT AR R FI BT LR » DI 2 4
BHEH T EERBEAEN (Tversky X Kahneman,
1982) o AAHKBERIREY IRUE 2 B I RUE MR » (B
HURMEERTARRIRE WHTTEE - HELERR
B B BLRTEAY AR o MESh - RARE SRR NIE T HTH
FERRGHRIET Y ZHH RS BRI AZRI AN
B RS - AR AR - HESE— SRS
LB -

LR B K & B RR B B internal judges) B 7 SRS
LA o B WE A S b R R R
WIERARE - HEETTRERFERIT » HIRERHE
BELFERTEL LARK % ERSEREE R
B DAREE| SR AR o HopkinsHESR H 7 #F 37 8 B AMEIE
25 TR AR 7 20 RUR B e FEAR 2 3 6ll-defined) P 7
k() e SO e 2 R L LR B L AN R R R
EMARMHUESUASHENES (1984) - Bt Y
Bt DA R AT (R R 2 AV ER 0L, Ad B Hoplans Y F SR BLFT
DAEESTAMESREEE » Mt — M ARG B > 15
BN B O AL o DI RRANRRF -

2 T 4 1 T 1R A R A — S S MR R SR T R
HEHABE (fxed) WHFAFRFE > HEREEZEREE
S B (March, 1978 521994; Sinden® Worrell, 1979; &
Fischhoff%, 1980) » LASREH BHH N TR BE » TEMR
X TR B R0 1 R R R R IO 4848 AR BRSO B2
AP EE T B > SRS AR E A RE Y T

EULBERITAERGEEEE - BEHREENER

P& (INLynch, 1990 Keeney, 1992%), 87 & S B
BEEN AN > {BEDyerKSarin MR8 EREEHEGE
% BOEGARSREREEE - BHETT RN
TG He 4, 3 7T Ak b B FR A (R AT SR B O B R
(Dyer R Sarin, 19793 FF, 1994; X HEE, 1994) o I
74 3C LA 3 360 E 2 R BB AR ENE A - TTREER
FEARBEEIRE R B ENNEA B ER
33 (consensus) fE{EL(R HR3E 5 16 M B T8h 740 AT 725 A AT WAC X
B {H) - A9B0, SeiRIEMA VTR R I A R M I Bl T A
KA V00BN IR RRITRR  AREEEREERE
T A f B8 1 B ¥ (eigenvector approach)(Saaty, 1986)3RHX
BER SR AT A5 MR R AT AS S ML B Oy vk 2 R o B
B BT DK eeney B Raiffa BT 15 ¥ I E (H s B B
B SRR 5 BEAR (o BB R DA P BT R v B

7 (midvalue splitting technique}SRH » ﬁﬂmﬁﬁ?ﬁ‘ﬁﬁ%
RS REBEREEH (KeeneyXRaiffa, 1976) ©

B AN RS HRRAME B RETE > &
i AP E B AR E N AEREAE AR - T
R B A ARE B R R W — B R — B

BT o B AT SRR S M E (Saaty S Vargas, 1984; Saaty, 1986;

Harker & Vargas, 1987) = LAy a0 iU SR 58P 2 3 BE A
WRPEE 2 HENME . BUEREEWMHBERMY
S E M PTES BB EEER AR - R
EHE AR - ER THEENRE) - mERT
WEHEFART THAARE OMEE - HWETSNER
— B > F AR S B b AR B R R T R ) BT
SOHE ) SREGEHEIRTEHE - /F B LB RR BT ki
Hetft o

GHE EM BT R AR SO DUSLIE
M (normative) i1 A BERR W —ERERE » 3 DU (deductive) i)
J7 35 WA S e S R A o AR SUTIR ) 2 BER (DR A
BEEURMRAMNTERIFAERER . t8mE
IRERAL R MM E R AE > SR R B
TFEE S FUR DR TR 17 E PAE & empirical)
Fr AR H R o R AT R R
HENAMSEBRhERRORMIETHRLESHRETY
DAY > RTTRE A B AR Bl - FHEE - A
FEATEIR E o ASCHBUE IR R R & B o AR
B0 (2 705 UM A6 4R o — BB R B ol e O B E A
BB T AR S REE S - MR ISR DU
AR A Y E s R PR IR IR o S5 I R WA A
FERTE R DA AR SRR BOL BB B LR
e RO S E G R T R, - SBEHRBE
fHERA RS BN ESERREHEENER
BBy - BEGBARRER -

=~ R ARt X

AR SC{E R B (R (AT P A SRR AL o A R P I BRI
2 PR T A 8 T L, 9B PR B A T L [ R (graph
theory) 8 B 22 2 I P 5 2 VAR 5L 517 MR AR T Lo 168 2 Aoy e
MRS R RR o B, A HT T SO NE & BT 2 R B Saaty W IR
A7 o3 B B R T P 4 BB AR PR R (R R B T Y
HMERERF) (1986) - LAEHBE MBI
HEBBORE ; Bk m e HEREFMENE -
BAEERE - A ERIHE R TR DT HEARR
(—EBEFER

Fo e s B R A T U S B RS TR R T R

— 107 —




T g ) e A A S B RS - (B A L MRIT R A
B £ A IRIF OO o AT A S R B R
B RE—BOOET - B R B AR e
98 TR B — AT R T L R e
IEE AT RN CUREE - EIAE S A TR R I B
R 0y 5 0 R N MR B 4 TSR B 4 R
BB - BRI B R SRR SO RO DL B > A
SOG ARG, - S5 LRI FALH DT RR -
(—) R P AT IR IR EE
HIREHEEESR > EhREE A MMEE £
R EME 2 % » BN ER B TRE HSR S )
5 A B A (R4 1 TR ) o S S B
BT P B o o
() BRI DR 6 PO 7T L o
() 1 SR 40 0 25 T S L B BB 19 B ) B
P B E AR UM BRI R R B
SR B -
() BRI BE N BEREE R -
BBERARE  KEMRRTHIL - AXBRT R
ARBE Y A PE IR R CIAOTE RO TAh > I DAy 5h
BRI R AT o TSR S I — IR - IR
o BB HR I R R B » AR N
D BOR BRGNS B R NI
32 [ 408 T 4 = 2 T L R B o

(D)W h S

AR 3¢ B 2y ) B A, A P R B 4 B Saaty Y T
HuET R E RS EMBERE P (1986) | LABBIMAEE
FEMHE R RE IR R - thah > Sestien
B HE i 3 B AL (normalize B B N EIFTE >
WEAMARE R TR AR ENSE N EENR
i o

HERMERRRENHE -BRA—RZHRAR
Saaty 1A BT BARIR o & B8 A9 BRAR I 87 2 3 o B
PR B TR R > RPnBERERSAYBNAR AT B B oh K
MK TIHEE - PULILRETBHE S EREREL - K
— BB RN S AN 2- 1R » Hrm#BR e E WA
2 BRI RS A — B TR A -

[ m @ ) m
ZH] ﬂ'liz Ay . . iy
a
as axn
1)
A(])= [25%} . . e . =[a$jl)] (2_”
a0 LG

B0\ T HE L RIRE; RRERYBEARTR
B0k > WAV SFRAE B S L By
BN BR A R 3B A A, A AR o —
HOLRE MR R I Bk SmTTE > aPaP =a) -
B — B RSN A EE BB (reciprocal matrix)
B ay) = Val o Bt - §G R B P L s ]
M2 2R ER -

AD=AD X AD=p2 BB 5 A=) £ 0 a) 7o (2-2)
=}

2 B A A P 2 SR BT B 2.3 R B

AW AN XA X 0 X Al A {2-3)

BEERRPREEAEARRRSEHENERES
HibRREG RS MEREBRE  Saary BB HAO
EHAREEREZR > HaREBRENERILEE R
(1986) o HARRE B: A SCE TR B I BB IR G T AR 0 F
(VA0 R B R R S BT » S HA A4 8 i e e
S-S TR A A O A I e B PO S A O T S R

MM BEAE R 2 EH o4 » b dk—ee o

A=AO 4 4D 4 4O 4 4 4B

M, G DIOR .
(a(ll,:+a:12,)+...+a(,k,)) (a$}+a‘t,)+...+a§?) .. a3y +a§2+...+a§2)
t 3
(a3 +a2,’+...+ag;)) (a§,’+a§’}+...+a§}) L (ag), +a§2+_..+a§’,?,)
N, @ 13 .o o )
@dra@ +.+a) @ra@e . 1a¥) | (@b +afih+ 402
{2-4)

SR b AT AR T &, A ABE IR
IEMLT 3 (Horn B Johnson, 1993) » {HEEFER LR (LA
FRAER SRR o T 53 R 0 Ao 0 E M A AR IR
o #FFUN -4 AR -

- Vg 5 BE A 35 3 B B R AHP(Analytic Hierarchy
Process, Saaty, 1986)ATHER R BE RBL& 0 BEE -
HHI B > SHRARRE B A R AR R — B
BAAR 9 T3 58 BE (AN 2-530) » B FIBRA — BB > 4 A B
B k(e— o )BUS R M- > MLUERIARRMN2.-62) -

A=[Gy =[] Viz1 Hossso -z oo
A =[a5) = [limie i5al’ | F—E - (26

AT 4 PR D A8 BT 34 5 40 o 4 W v PR M
—HEA—EERTREZ ERCERREHFA > Mk

— 108 —




EREHENEE R - B EHETE# hormalization)
HENFBEFR -

ERCEENEER AR MR > DB
BREOEM P E— A SRR EIN R M T
ENENBERE  SHERHEBAR 58 B
Gyrap=ay, Vij, k=m EEANSMOETEEHE
—BRBRZ AT IERE AT RS  REENERL
FEEEIR 23 BT A 9 2 vt ik DAJRE I BT A B A A 480 © Saaty
B EEE B A AT TR A R
F{1986) « R,

(k)

er=3l— = 1AABEE Vh<m (2-7)
©XaP
=i
ok o BIRKH LT -
2.7 T 1% a§§)=e,-,'_"21a§;’? ° (2-8)

FMARF— » BIFEAEL k< m, oy * a # aw » HIUA
B AT 2 SRRV TR DR A PR B

Y L
;= limgyeo 5 " =l ros ° (2-9)
2 af 2 Y aff '
=1 =14

RUF BABRIEZ IR G » ELaARE B — B i A B35t
HHESRCEERETHE - HEE 30 > Mk
ARt H 2 BRI R IMEDT - B4l

A=AULADLAD - 4 AW

[ ( 4
(@@+a@+.+a®) o (aD+aB s +a®

- £ £3 )
B (§1)+a§2,)+..+a§,’ v e +a@ . 4D

1} . %) ' 3
(a8 +a@+.ta®) . (aBra@r.+al)

(8]C|+€1Cz+..+€1€j;) v (e;c1+e[cz+..+e1ck)
(eaci +e2c2+ .4 eacx) -+ (ezc) +e2ca+. veaey) )

| (emC1+enc2+.+ench) »+ (EmC1+emC2 + ..+ emcy)

m m
{mﬁzﬁiﬁ ' ag)=er£igf:) r %g, _—.Eag) ’ cl=rzla§:) Foaed b cl’=§a§:) )

]

B e sece gzt ek o)

BRI HINEEIERER

(ectec, v +ec,)

{ecrbect +ec e re ot Fep e He e tec 4 c,)

eifc e+ +e)

_(e‘,+ez+'“-i-e*)(c,-l-cz-t-"' +c,)
(lﬂ?%e,+ez+e3+"'+em=]) = (2.10)

BARARSEE I AE » RS T ASEERLEENT -
o5, »

4 =[4]

R IR T [
AR Ed ,,—ur.ﬁﬂ{,,),
T I T I
=| WU TER T vkl HERWER e 210
W 1 ® 1 ®
mTml L E5m - Tfimm

BB ME - Rifo-sX B

m
(k] . R 5]
) A
I N T ) TR m =¢; @ -
m“""f""+,.,(i:—t)”1"+"'+nﬂ""3°""* ,,‘,(I:—_l)_%ﬂgf)("l“# ..... +em)
=
219

B - FEAT R BUIF LT » ARG ARESF 3y R A
SHZEREERNEERAER - EEARERARS—
BUBULT » & n RRBBENRENHEE Hozk - #
W Saaty - 4

: oy
Sk limy 2~ Al (2-13)
=
o
#H s ei g k> oo, (2-14)
3 20
P
L]
A £n~> e; a%E' Sg N0 e {2-15)

213ELAER > AEMENMAREREKEETR

SRS - B TERICE BB RARR
W R AIEH A m A8 R HER - (HRM M ARR
HIFHE AT TR AR - JIFTHRIECESARO
WRPRGE SN IR EY (B, 1900) o

~— 109 —




LARE AR IR -

o limy e df =0
U limpsold! +4%+ .+ A%k

2 iMoo [(A‘ +A4A% 4. +A,”)/k+ (A(N.*l) + AW +A")lk] =0

» Bt 1<N<k, (2-16)

B o k—o o Rl [LA' +A"+.,+A”)lkJ—> 0

k [(A_‘”*” + AW 4 +A*)/k] ~+ Qo

B Mg (44~ By 50, H limy s 4t = B,
Hlimpa [ - B+ (A2 =Byt +(A -Bk~0 o [H UL
limpopeo (4! + A2 + .+ Ak~ Blk~0 o
MM limpam (4! +A2+ .. + Ak~ B o E{EW[1B
iMoo (A + A2+ +AXY= kB o
lima (744 ) | (2-17)
01750 #FAMRAR

ﬁ]—’i% limk—m (Al +A2 +..+Ak) ﬁ]imk_ya;k*Ak

~[limemk*af | = [!ixm.mk » e.-‘g aff’] (Hi 0938

keicy - keicm

keac, -+ keycm

mlimyoe| kesey - kese
" (4 Zam"a‘j ) e

kemey -+ kency

(2-18)
MRKE N EEIEE S
. kejc keye
limy! il =1 I .
M0 keyepthesept. theme limgse keyetegt ey
(2-19}

(R R 2 BRI Hospital rule}(Friedman, 197 DEBERB D -

X 2-13%2- 153 MERR BT 39 55 IR B B R A8 e w4
RESUCLEIEE » HAWERINT - SAFRB ST
I BAERE > k—e s HI

— . k
A= h!_l’lk—»ao ﬁ)d {hmk“"*’ (*‘”aif):l (183 0-6)

{(Rig=N2-9)

T, l
e h S .
l N0 (&_l)efcj |

!
e L B

|
11 Cm
1 1
L T e
1 i
m&TEMCL 0t T
. & ®
(4 cj=11mkm,m§ay- ) e
= (2-20)
MREHE R IEER
N
, G TyTHEr
= liMgge Tl A ey ©

) ~ limyse {ertest.temlcy

m(-k_—l) eiejtercit. temey

B » A ARBT I R — SO R A A - s
TR I T B ka4 Lok R
ERUCHER » @ RECR —i ARIHZ% - b
B RERERTE AR RE - MBS
AR oty LR RN © R — B R — B
B> ST R AR » NSRRI (RS AR ok
HEH WP BB 2R A6 R T AR
P PR BRI OB B o AT Scary M0 T B B
BRI SR+ PR R I MR O 4 R ERRAL
H o B ATPRNIRE L ERMEIRE R > R
BRIWE -

(2) WRmITFaEH

MG SRR MMAVTETR M2 4B (H R BEoR -
BRAMERAEE » plE R > nffBM: - wFm AR
M SRR BRI o x SRR 58 A A TR B kK (B
FFia B AL B R R ) « V ()BT R B AR H L
1)5‘$JJ§1$59‘[§{E[%Iﬂﬁ@’[tﬁ@%{t{gﬁ(ﬁﬁ/‘ﬁ-lZf'ﬁﬁ) Hi

E wV b FR IR E B RN IR R T 48 -
?W@ﬁ“ﬁﬂ*ﬁﬁZ{ﬁ A th o fifl PSR O R S
WE (o0, e ) PERFEWIGRITERIL B KRR
AR O] o RECE I BB RSIRITEHMEN B
WHERS - I B BREOBRIR ISR Am AP
AREREMES  HEREENBEOHEERE E )
MR HEERRTTRBTRIORBEGRTFER - B
{%ﬂﬁ%%ﬁﬁ%l{&{ﬁﬁﬂ%ﬁrjﬁﬂtﬁﬂﬁﬁ EHU. b
E e, g, w,V o) JRRIRIE » k=1,23.. m)iﬂ‘ﬁ%ﬁ

— 110 —




R RAEE R (XD -

R BRBGHIRFERR

by e ’ , ]
HFE Pl 9 -
Al CIJ§IW| jvﬂ(}(ﬁ)+c%§ wﬁjvgj(xu‘)+- . -+cn]=}_l'; wmjvrqi(xij): v

A2 € ‘,-=E| Wuvﬁ(xu)ﬂz} = wyVal ‘+Cn]§ WV 0

AP < iji W;jVﬁ(xﬁ)-i—e% =E| Wmvﬁ(x |i)+ .- '+c1?=§l: wrrany(xH}: v Po

Z A

i P o 764 s R MR O B MR BOR I > £ B
T 7 5 W Bl 1 B R B O 3 2 R — AR P A IR
BB SEEE A 7 F(Hopkins, 1984) o SMERFTE B SN R
PorENE » DAV T EE A BUE > WAER TR SR R AUHE
AU BRI - SRR ik
SRS LA T Al o SRR SR Al P R e Al 2 B A TR
L HBRITEE RFYR A R - ATE
U, A SCE A& T BB R O — Rl B B A
T o DUT R - SN Y s At =X R BB —
B MBS TR .

RIFFERRN AN R  BEWEESRETE

BRI o SE AP M TR IR F—20
HHM ORI L AUTREE I B - SR 48T H Hel
PSR S SRR MR LR AR
Hopkins38 5 RS SURT 5 1290 » FRE7e B M Bay E
SRR AT R AR - (REBRRARRY BRI BT o F2MIB
FARERR - AR AR B4R B B - )
A 8RR A HT N RS F(Torrance test of
creativity (Hopkins + 1984) ) + SRS FAK T 40 F OIS 4
> R TE RN RN I s o B RN
R BN IR > BB T HMBE R -
BRI R T RBEN . TENIEFHARE - 2
B AR AR P IR R R Oy B © SR L RERR (G Oy Rl
K > B RSN E (T A0 PO AR » ST 181 2 B A A
WVE B o BB o

&2 WEFTERERE

AR
A—-— —
AR BB
FBE TR $H @
0 £0) 365 A TR {3) (4)

AR R — BN LA — A i SR RS E
e o BRI AT AR > REUBE — BRI FE 5
PR A R LBE YR - Hopkins 885 SN IR0 5 7 Ik
A A5 SR T AR R BT A A A0 T B R - NIRRT
fmsMRE R RWERTER My i
—{ERRE - FEERER LR ERENERLAE R
FE o SRR SETR » MARIKEIE: R TR g -
PR AR ES > SR RTEA I T
FRITENIET o RERERAE AR LR . DI
HAES o :

#®3 SN ERMERRET

BB
F R
f= - dfcwaicd: | 4 (2
- ARRIE TR 3 | @

A | B

R AT B R R B i > BB IR 5
ERBMBENEL NP EBFR2RBMERTE
A B RRE AN, A B AR R B S R S TR
YEE ) » HopkinsEe ¥4 B (45 8 7 M3 RIFR 2
Pk A B AR RN > EREREIR BB I o AN
AT o ANSRRRRRT IR R Bk T B T R B A A
ST B  BRIE RN AR RN % T
A - A S TR SN 32 B Hopkins
B > SMERETAER i 3% JIRER O AN I s BT 7R A MO B IR
FEEHE  TFFAMIRELR — BRI AR o F  ACITER
FRRTAS 77 B TR A B3 > B S BB AR 7
SRR T SN SR RO A » {RANIEREERERNE ) T M E T
Y o REAERYERAY AR E SEAITR] e AT B T
HRE - BIRME LB R -

B SRR IT BN AR » RPUSRR AR Bk

BT R BV o R R BT SR O Hk BRI T

— 111 —




¥ 5 BB RS S BREE o 10 RN A m W Z WY -
ARBRRTIR > MAVT R T-H9 70 5 5307 20 8 2 4 B8 45 it
TRIF R8s - (R - BRaPZIMBEER o
FRAIRRE R INE

F4 REFEEEHAE

RE I T1 T2 T3 e’ Tr
FTHRIRAF | M1t [rim M2 [ oM MTs [TaM | o | Ma | M
FIECEERFER | ot | uimin) Smmem | 2o | = o 2 aim %Mﬁliiﬁ!ﬂ&
Gl G G | G |G [ G | Ghms | L G LG
G2 Gari [Ghmi | Gove | Goome | Gora [ Gors | o | Gere | Grom
G3 | Gari |Gyri | Game [ Glare | Gsma | Gravs | .. | Gane| Gremd
Gs G IGYT | GoTe | G123 Gors | Gs | .. | Gore | G
(T)ZHBNS B

BRRZFUELEMUSERE s MR EENRS
G1,G0,G, .G MM BB RIS ISR B A A TE
RMEREH R BN | ERS AR RS %
TR PR BT, T, Ts, -+ T REMS S 40 e Grr1, G,
Grrs,...,Giry; G, Gery, Gars,...,Gars; - Gora, Gty Gers,..., Gty
2R - TN AR EERE ARG E Ry
8y =1, ij=1,2,..,m B3R Hopkins#) B 5 ¥ b 364 )
EHERES  HEZUNEWBEIRAMA » B2
RTINS o 0 QB ESNH RS 5
¥ o R ML S FEAT B A VL P04 1) - S5 WT R 2 AR B B
BRI E U ER G @ A TR R
BB MALERMEEERE -

(Z)FFEERREE B

ARG R T AR IR T B > R T R 0 (R
SRR I TN » TR M (0 B PR R S T B
BRARIE AR o SRR AY I 4R DU B DTAR RO B
AR FRER IO - AR B o BB A
9402 PRI 00 B PR O s » TSRS OB IR AT 48
o FR—RANITE > BRZNRESESNEETS
BRI R AU IR IT S - A B AR
PR AR -

{Z)RER RIS

TR BELTAL - SR LA AR PRG0S R BT
SRAH T e SRR Oy YR A 7 M 2 B SR R BT
i o BERFETHKERR » SRR RRE  SHE
MR RE R AEAR LA > NSRS IR » AR
REEAR/DTAREERER L - BREEVELSS

EPREENSER SRR ER BT
S WRGHATE > 1991) » B - R I SIS 1 D) S8 BLR
BSRR B YOR TR BREDE T R MR T > B BLE
BB » BARSEEITEE 2 AR I T B
st

HFEEZUERAMZNE > DrvBEDvmER T
WS AN 1m0 BT 8 A 1 B LR AR > Vom B R 2 MG
R BERIREAA Vo B RSN RUB T R &
BRGAEA » Viey HRTHBECh S NE G RRE
TSR RATEERE o VMo, 35 37 WIRLEE Gor 6 08
HEFEHEBRRUBORE TS - R
Ve, = Jg,(u,-cm = O Y= 1) S tayry 0 EoH pamiy BE
W Gon (T 27 SE P R ST R5AE « BIANBR ST 77 06T Ay
REBEYUBAA  Dn=Duri+Drin =Varn+ Ve + ot
Vastit Vern+Vermt. A Viesn » RIEF BT Ts 0 ... » TR
T&ﬁﬁ"}fﬁ?ﬁﬁﬂ{?ﬁ%ﬂ%ﬂ WIBR R ARAD,

o Do {ERIEEERR £ )H &%%f?ﬁﬁ%fﬁy&%
f@? ﬁﬂ‘%”fﬁﬁ?ﬁ A -

W~ ik

FOCTTHR & B LR FEMEEE
—ER B B MR T RIS B R ok Y - TR E T
i E BRI 1 P — BB S b P e - B
LR IRER SR AU R TSRS » RARE SR
HIBRBE R o WM TG > REZREFREEAL
e WAERE - B - BRE - RS i > B
R BT H 3 > R DA Hopkins BT 52 38 11 M9 A0 T 3t
H5 2 o AR R R B RS0 T3 0 A A A 0 2 O A A
S[El—HE M identity matrix) o BRAEBIIAL R IF4LHE » W]
A b S W T DR AR 1S

5 ARRRRG 07 3 o R W HEE Bl -1 30 i A IR 1
B MRRHHRUEE BB IAEE » BRAE
AR T SOOI LA - B AR By — R ET BE Y
REET o N ERTVIS B R IR N Y
HATE B SRR (frequency) ST il (feedback) ) F IO E B R o
REERHH WY EFRAEMERAY  BRER bk
RHBEMER o HBWatsonhEH » SRIERRRZN
HERRYIEE BRBE - U —2 0 R (1966) o
Flln  EEEEERE D » HIREH IS — Il HF B
RN > REGEERLE - RS 2R B B -

JET 441 PR R S 2 O T BT S B 3
HEESR » T U A v R BRI B A AT B (B, 1990) « F
FEACTREFE B AR A B SRS > 4R A 4R B cues) TR

— 112 —




BREMAER(1993) - RIBMFRN TR BhEAECH
BB > BT A RTE R B (intrnsic feedback) » IR
Bfb ARHEAR RS - 18 A 57 B 8 (extrinsic
feedback) « (0] (415 A FE R T2 BRAEET B 44 SREBHIRR (48 2
REAL U ETEAERNEE(ER%  1993) o

Eitk » A ER- 1 EE P AR oy AR EE)
B AR e R R B W A PR R T B BN 5 0R o B
REAREEERRER D - REEHIBAEEE 58
AR ERERER - IERTERAREES 8%
I REAR LR R EHE M R SR 6
¥ o REERAT RIS K A R e R AT AN > Bt
B an BY{E » SME B BRI AN B S R R R R A T

REYE > EMLHE a 09{E - Bk > o TS TR

o
ay = Z—;, 4-1)
T ei= flxisxa) B

e = flxyy,xz) »

Hob o, o RRMBEBITRME LR AT ; H0%
TR T TR o H S B JE R T e s ) BRLAE R

xR/ o £ R SEHAR R AR AR S

FANR M o
5o~ &g

ERERA T A H AR > s AHP -
MAUTH) - REMAUTIH ZEHH M — 27
(Goncordance Analysis » CANLai& Hopins, 1989) « &3 AUHF
PBRRFAER T TR > A B DU AR
BRI FMRARRAS o B ALER 5L BT IR R A B B A Y

FHEEBERE T - BAMEOMER BN nAREr

BIRYRE A BRRR -+ o BB TR o A AR R 7 R AE AF
RERBYERROT B0 F BT

WAL TR R o BRSPS A
HE . TSR ERRERANDE s BERTSE
o TRAANMTERETNERFOEE  LRBER
ZRTRE W > THEEFRMGRET S o 108
FRETT AR AT S 5 IRATROE S IR s
W E I B B - A SO T i Hopkins B B SR EHE
BRI AR RS A R
B RO AT HREAE o TERRME I ML OT T - R DUR M A B
AR AT R R LR A RS B R T
& B E SRR A YR R R T 45
B R BRSBTS R DA AT B E (R

BAEAMGRITAR RIS R Rk L
SFREHE I ARMBENEE WS R
EREBENRITRE « AEBRBENES  BTHRE
Saaty B EHBEE F ARRERERN LN > BHE
RARE— A AR 3 B A R RAHPIEG
R AR o I BB B > MR RIE
—REVHRESENCRCEEER > BERLES
Al A A=A A= | =AY TERBR— B > e
PR ERIRA M T B ER A HEMR - DES >
AleAZE, +AR=AK k—oo o

BEARATT R 8 ) B R I R By s S m g 4
B BMEFETEAREETE « FXFEFE » BR
T ARG AW B O B e b
RV ERE N A A R AWl mAe g
BRJF2- 130 O SO A TARER IO 3R - USSR E R
FREI IR R B 810 SR L BOR BT 49 2 BB - R
KB—TWHHE - B4 1 RN ERBETHEEA DA 8
BRS o e LB S A SR & R W R
M EETE e MBS R > SR B BB B A AR R4
EEE - HEHWRR O REEN S MEEEEEER
BREBEN > ENWREEMR LS - BETHRT
BEEEME  BESUREEAER R - TiE—$ 0
A - BN R R S M IR SR B B
AR I A T B AOIR AR M — 2 T R (R AR (T
BT B o A > SCRTIRRR A SR Ay A B
B B R R A B SR A R o B sk
AHRERRR TSN FRNEREREESS
HMBBLBENER - RREEVFENFH -

BE R

Frk .
1993 (BB.LEA)Y | At HEEEEAT -
FER , '
1994 {AHP HAHPE P A B MR RET £
HE AR | BT BB SRR
RETFRHIHLHRIL -
E5 &
1994 {EBUERFEFEFRTAFENERER
SEY | BISL PR R T R R
LESC -
B :
1990 {#%4) , &b ZR&ER .
R
1994 <ZBHERFHERAER T ZEH>, AR

— 113 —




Hi o H 1308 -
B 3k
1991 {BRGHE)  Adtd: ZSREBRE .
Adelman, L., Sticha, PJ., and Donnell , M. L.

1984 "The role of task properties in determining the
relative effectiveness of multiattribute weighting
techniques”, Qrganization Behavior and Human
Decision Process, 33:243-262.

Dyer, J. 8. and Sarin, R, K.

1979 " Measurable multiattribute value functions”,

Operations Research, 27(4):810-822 .
Fischhoff » B., Slovic * P. and Lichtenstein @ S.

1980 "Knowing what you want : Measuring labile
values”, in T.Wallsten (eds.) Cognitive Processes
in Choice and Decision Behavior Hillsdale , NJ:
Erlbaum Publications Ltd., 64-85. Publications,
Lad. '

Friedman, A.

1971 Advanced Calculus, New York: Holt, Rinehart
& Winston.

Harker » P. T. and Vargas » L. G.

1987 "The theory of ratio estimation: Saaty’s Analytic -

Hierarchy Process", Management Science, 33
(11):1383-1403.
Hill, W. F.

1990 Learning: urvey of Psychological

Interpretation, New York: Harper and Row.
Hobbs, B. F.
1980 "A companzon of weight methods in power plant
siting", Decision Sciences,11:725-737.
Hopkins , L. D.
1984 " Evaluation of methods for exploring ill-defined
problems", Environment and Planning B:

Plgnning_ and Design, 11:339-348.
Horn, R. A. and John, C. R.

1993 Matrix Analysis, Cambridge: Cambridge
University Press. '
Keeney, R. L.
1992 ¥alue-Focused Thinking, Cambridge: Harvard
University Press.
Keeney, R. L. and Raffia » H.
1976 Degision with Multiple Objectives, New York:
John Wiley & Sons,New York .
Lai» 8. K.

1990 A Comparison of Multiattribute Decision Malking

Techniques Using an Iterative Procedure to
Derive a Convergent Criterion, PhD dissertation,

Department of Urban and Regional Planning,
University of Ilinois at Urbana-Champaign,
Urbana , IL.

Lai, 8. K. & Hopkins L. D.

1989 "The meanings of trade-offs in multiatiribute
evaluation methods: A comparisen",
Environment and Planning B: Planning and
Design, 16:155-170.

Lai: 8. K & Hopkins LD,

1995 " Can decisionmakers express multiattribute
preferences using AHP and MUT? An
experiment”, Environment and Planning B:
Planning and Design, 22:21-34.

Liynch, K.
1990 Good Gity Form, Cambridge : The MIT Press.
Lee, 1. and Hopkins, L. D.

1995 "Procedural expertise for efficient multiattribute
cvaluation: a procedural support strategy for
CEA", Journal of Planning Education and
Research, 14(4):255-268,

March, J. G.

1978 "Bounded rationality , ambiguity , and the
engineering of choice",The Bell Journal of
Economics, 9:587-608.

March, J. G.
1994 A Primer on Decision Making, New York: The
] Free Press.
Saaty, T. L.
1980 The Analytic Hierarchy Process, New York:
MceGraw-Hill,
Saaty, T. L.
' 1986 "Asdomatic foundation of the Analytic Hierarchy
Process" Management Science , 32:841-855 .
Saaty, T. L. and Vargas * L. G.

1984 "Inconsistency and rank preservation” > Journal

of Mathematical Psychology » 28(2):205-214.
Schoemaker, P. J. H. and Waid, C. C.

1982 "An experimental comparison of different
approaches to de_,terngning weights in additive
utility models", Management Science, 28:182-196.

Sinden, J. A. and Worrell, A. C.
1979 Unpriced Values, New York: John Wiley & Sons
TFversky , A .and Kahkneman ,D,

— 114 —




1982 ™ Judgment under uncertainty: heuristics and Watson, J. B.

biases" in D. Kahneman, P. Slovic,and A. 1966 Behavorism, Chicago: University of Chicago
Tversky (eds.) Judgement under Uncertainty ; Press.
Heuristics and Biases , New York: Cambridge Zhu, 5-H and Anderson, N, H.

University Press .
von Winterfeldt, D. and Edwards, W,

1986 Decision Analysis and Behavioral Research,

Cambridge: Cambridge University Press,

1991 "Self-estimation of weight parameter in

multiattribute analysis”, Organization Behavior
and Human Decision Process , 48:36-54,

— 115 —




