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214 AR R PR LR A B ) ML R T 2 AT R
PSR L MR Y F Ak 2 SO B4 T I A7 56 T (Carlin,
1996; Lu, 2016; X475, #hE, 2014; Z/NF, HH
B, BT, REW, HIZ, 2009; 2P, 2006; TE
YEZE, BROIEE, 2247, 2010) FRBIJEE R GUS, 5
MRNEI 7 U KO AR RE T B AR RE (LA, Su, &
Sun, 2010)VA I B4 FE 5 24k BE P iR (7] . BRI IR
55 Z2 YRS [RDRIJRURS: . AN 2 1 5 0 8 T DR SR T 1
Z5(Li, 2003a, 2004; 2227, 2005)%, H-XFPigsH
(two-outcome) P 3 i QN AE QLRGN . I 4 R B
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OY BN ST 2N AT T BT (L & Xie, 2006;
Li, 2006; Z=£F, 2005; {EFEDS, 2247, 2008; EAEZ
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Ja B 25 S /NI — 4R FE SE Rl s T 5 I, fEZER R
H 2 B b B0 DL IA B 3R (L, 1994),

SR, RV T Y B ANIEA T SR G 2 R
BT, AR R = 45 Bk SR AN B R i v A
b o T AR — 285 R R SR RN % 55 21 S AR R EL A P
WA X o 55 Y I AMEE AT PR e A 231
— D THEFRIEAERE IR, H =S R = A
SRy 3, IR HARAYVEFCPE, 35 T A A
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) g B I — e R A B RAE PSR, 8 20 rh ot 4
ARAE, A IR 2 Bk e sk 7 ok, %5k
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A 100%H9 7] fig 3845 1000000 3£ 7T,

B 10% A HEFKFS 5000000 3ETT;
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89%I1) A] EZKFS 1000000 3£ IT;
1% v fE3RAS 0 36T

55 N

A 11%B9 7] fiE3R1S 1000000 3£ 7T,
89%I AT BEFR A 0 I 7T,

B 10% 1 7] BE4k45 5000000 3£ JT;
90% 1 1] REFRAS 0 3£IT;

— R, SCEAEIS R T — Rt 1 Al S
I (Independence axiom) #5155 1fif 37 2| e i . AR
PSRN BRI, AT DR 25 38406 2 7 PR S
BT ) O 2 AN 2 B2 B e R 7 8 T 1Y) — > 2 ]
S5 S R AR o AR SR IR AT 55 B — X R
TR A ARSI 1 1% T fEFRE 1000000
ZETT, 89%M ] fEZKSE 1000000 E7T”, 5 HE B —
[F] 25 5289 % 4 1T BEFR A5 1000000 3 7T 71X — F:[r] 45
IRAE AL AL T8 R SR 55 DR AR R A ST R
N, AATTHE WX Pk S Bl A — B i SR 3L
FHIIFFE (Allais, 1953)8 7R, KEZEBEATE S —XF
EHAR 55 Eosie A, MAES X IE AT 55 b4k
B, W5, #RER TS LIRMT S iR a5 4, Hik
P& 45 2 08 15 b Sz M R )R B S AR O S A e
(Birnbaum, 2007; Weber, 2008),

SR, SCERE TR 55 25 A AL T = JfE R g —
AP 1 kST P I A PR SRAT 55 . ANRT AT, B2
—FP Al SRR AT 55, SRR e B
AR E L, HFF Y RIS K = 25 PRl
I 18 TLI A AN 22 (A ATE 5 R AR Hh 78 SC A8 (L,
1993, 1994; Z=2f, 2001)AIHERT A M LA AT 55
Sy BEA A 00 AR F(Li & Adams, 1995; 78
2F, Bk, sk, 2000), A, CEIEFEISEIE L
AF 5% SCHR v 38 85 A A R 5 22 3] A 184 1) o 2 43 i
ﬁFH(Li, 2001, 2003b; Li, Taplin, & Zhang, 2007; &
Wy, 24527, 2007), X ELER(HAS 5T 1 50 A T 192
eI ER TZEE X,

XFFF 2 50T B SE R, 4P (20018 H,
AATZ T AAE WX 3 54T 55 E AR AN — 302 K
AT X 55— PSR AT 45 1, 20 a) i 89%3k 445
1000000 ELZ M, HEK 10%3K45 5000000 3%
ToAE RN RIFEE SR, it 1%35153 0 ETC/E N RIRGS
W, SRIE DI AE SR AN 2 R X S e i A —
XUCRAT 55 AT RAE, IF Tl i 4e 122 5%/
M2 55 TR, SRJG TR BN g AT He gk, MM f
LHEPBETTRE A A XTPORAE 55 L, Bl
SR 28 3 1) 22 52 K/ IRRE 2 5 [R], DT 76 4 1 2
JE F TR PR AR PE T TS B MZRRE, 22

27 (2001)#EAT T Ke 50 IF 345 T A SR 1) S kE . 2
S, AR TR LB, [RIAE R TS Y Rl A, 2=
21 (2001) % L BT — RHT 55 b P SR80 1) it ¢
JrAEME— AT REME, AR AT RS )8 T 190
45 9<89%3R 1% 1000000 37T 5 “10%3R1H 5000000
IO EITE— B BTSSR, K8 T A8 0
FERC1%3R/15 0 JTTVENIREGE R, FE—Fhdf—3R 4k
T A fe dF — e R M B B iEAT SR o AN AE [RI R
Vo B =55 SRR SR AN ) RS b, 228 45(2000) 7E —
T LA 3 A 55 S AN BT A AE AL A B Y
U TR RAE J7 2R hf -8 3RAE, iR b
—Ee N FRAE . RS T 57 RIS R e
FadFEIEERER? 22T Q00 )R PG < Fe i — e IR %
TIEJIT AT 1) it TR 0 2 B 20 b i 3R T AT i 52 B e
PR, R AR T AT SRR S R
TH 3K — O 55 Y IR B B L, EMY
AT 0 I B AR i 5 0 AR R 25 G fe] AR S
TR ISR — X R AT 55, A B TR AR 57
1 R R R AT FRAE SR AR EAE T — 2 % 5w L )
(The law of parsimony), MMiiX— & —HEIANET
FU IR A — (B8, 2228, 2007; TEAEZLE
&:2010),

T8, BRSSO R, AN P-4
(2009) 4 H 9l IFE 3 RAELE IS, NS &
RIS, B SLRE % BRI Z5 A S %
1B, PR TR 28 R AT 55 (TEATE AR DL BC AT 55)
S VG IR FE N FITAT 55, DA T B ™A% R 1 Jsz ke 5
2 BT AP A R IR, [R) s 18 58 ) 5 24
SR TR ) R B RE T o 2R /NT-5E(2009) A5
SRR, MR 2 MR T AT 55 TN A BE P9 R WA 554
BRI G WA 555 A AR R iR 7 . 4R, IS
TIX— R AE— RIS R 45 FAB I AT 55 3K
18T ZF, HeItka Y R ERPBCIIF RS X
FEALS T =T BRSSP R AT 55 I

B 5, PR DR R AE U R A B Y A R B0 =
(Preference elicitation) 7 =X _FAFFE R ZFE . 1M
WEFE R, IR B E S 15 5 Sl 4 07 =X E i
ARAG IR KN A 1T BE AN ] (Baas & Kwakernaak,
1977; Weber, 2008), 7EiX#iE s, 188k 7 XK
B AE TR R T 5 1) 6 25T WY it b e % v — A7 26
VB Hoflw f b 4, AR 38 258 77 2000 & 2R 9 AE
WG T 58 BT TR B A 32 8 1 Al 4 IXC ) 1 3 5 — A0
Pk 57 MBI A 28 i) M AE IR 38 A B2 T XHAE
DA HEAT T B (Li & Xie, 2006). AR AAEI8 L1
B 5% 24 A5 AU (R 75 6 S A R A A R TR AR AR
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BEIFA—3L, VLA 50 A7 AE 2 BUAI T 55 R &
FIWHTE S5 RS R A T B, BRI B 5T T 3L
SNEETS IR M AVEGET, PR A SO 55 24 340
TSI B AT O R RIT DR R
M 3 TR . BFFE 1 LAZR2F (200 ) BIFSE N
SEnth, BT SEEIFIR R — X PR AT 55, WnERTT
“UF IR YE B RAEDL L LI AL, AR R AL A
VT 55 J 38 0 248 B P9 A 55, DT AT 5 >4 310 400 £
T SEE I R B T A IR M R A R e A - i
R4 i el — 3k DL X o TR R R, TR O L g
XA HIBHAT 55 76 IR AT 55 b, FRAIE S — Xtk
AT 55 X AR =G RH PR AT 55 R BIRARAA
TN E Y, BT 2 5T 1 el —fe IR 4 B R AE
TN ) 5 2227 (2001) ) 45 SR A7 AE 22 5%, el 5
W — AR (T 70 90) Al — A~ 5 85 (I TT RO R 1
ZE0UE, XHFSE 1 R R DL S ESE 1 52548 (2001)
45 Al Y 22 o2 75 Ok [ AU A0 (The magnitude
effect, WIFAER£5 H FK/INSUN) 9 52 M FR HEAT T
RGBT, B9 3 WIFELR B IESY 2 (25 R (E AR &
(Y BERE L, R SR BE Hh 18 1 B A8 ek R R e
BE, Ak 57 24 AR R SIS R R T .

2 WhEE
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SRR, Ik 2 5 2 AT 55 1 ff R
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BRI WTAT 55 5 24 B DN R T AT 55, DT A 20 B ) 4
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—fe IR 4 B 2 MR A 55 5 4 B2 9 B 55
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AR W R, T T s TR AR o [R] B 7E
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PETRAT: 55+ 35 TSR —Fe I 48 B 1 A 55+ 56 1
“HUF— I IR YR BE I AEFE N FIWATE 555 () 3L iF e
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T hf IRk BE 4R BE N FIBT 555 B)S3F IR s
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AE R N HIWAT: 55 o
233 I

IFFEAE T LI ki B0 X R AL R AN, 3
HAN—BTHEL, W EHLGE— & it ) 4
F2 o BFT A2 B AT 46 76 X 0T 58 s ik i
T O R AR sk . FHEFAE 8 min A4
24 HREHH

ZEHLRF SPSS 1.5 AT R Ta]) . K 34
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F1 YHMFEESLMRRERE 6 HEHTF IR IER

TR — XA 55 (U - R RE ) OIS ST — XA 55 (IR IR R 4R FE ) SERITF IR AR X RAT 55

oy ZMAT: 55 AL ZMAT: 55 BEIES ZUALS  BRAES
R A B A B A B A B C D C D
A (C) 30 16 37 9 22 15 30 7 6 25 15 16
B (D) 16 15 17 14 18 9 23 4 5 46 6 45
v e 1.43/0.14 4.64" ©/0.27 0.35/0.07 0.19/0.05 1.51/0.14  13.577/0.41
v o° 2.20 8.12" 0.06 0.25 5.90" 17.617

T RZERRMAEH, TR

a AT PSR A o AN, df = 15 b AT SORFFTINE (Y 1:1 ¢ ERCEERT S, df = 1; ¢ HEFIE o5 *p < 0.05, **p < 0.01

K57 D, ARWFIE S RALT (2001) 9 i, [ B) 45
T BT 55 5 PSR ] R 5 kS MR 56 AR
FF 21 G N7 5 5 ANAE G 55 2 AR R N 3 8] R
5 DCC JE A6 56 (5 T AIF 58 465 51 14 20 5 e M T o
PR b, AWFFE 5447 (2001) I BF5E AL,
TES—XHE S5 b, SRR T 308N e,
{ERAFAE 3 22 (IR 4 * = 2.92, df = 1,
p=0.09; “Belf—H IR 4EBEH . v =1.56,df=1,p =
0.21); FESE X URAESS b, ol T30
e H2Z 5 B¢ =4.88,df=1,p=0.03); A~
R, A BE R AR S T T ahsr MR , T8
WA AR I S f i R, e S5 X
PSR AT 55 [ (R e BRI A AE 10 35 25 S (P3R4l vs.
B RRIEAT S5 2 =7.65,df =1, p=0.06, p = 0.22;
It R4 vs B TR IRAT 5 ot = 5.78, df = 1,
p=0.016, ¢ = 0.20). 7£HIWTAT55 1 50 7 K5 56 75 1A,
A5 45 S e A% Dy 2k 7 A 48 R D TR R A 56 1Y
SR, % 8 ) 58T 57 Y AR P s, an
TRAFA T 2 A TR Y BE R vh i — 4R 1, 1
AR A T 1IR3 100%, M 05 gt 7 P AG 56
WA R W E LR, M4 WERAR TSR Xt
PRAT 55 25 AR Rk, F54 B a5 s
89% M AE D 48, WOAREFE LA VG B 4G 530 1 25
S BRI 3 0 5E IR IE (7 [T 79 W72 2 R Ib 2l
TSI o AR X — 53 B 7 2T LUK IR, K ZH0k
TSR IR S XA 55 ECiR R A T4
FIWE 55 10 2R A FIWTE 55, HEBEERAT A 55 2451
BRI TR, AEFESE — X R AT 55 L, W HAER T
“Uf IR FE SR IR BT 55 A RE N K 22
BNBIPRAT R . ARG R B R F—, BT
KA HI B AT 55 2 /0 76— P R AF 2 B R B A% 0 35 Hh
TR AR AE S — X pe AT 55 b Do, i 4 ) by
55 W 43R Je ik & T, Sk E e, HIW RS 2
BLRLF— P 2 B FAE BB R 2 T Bl R ) e B, (R
R RIE T BUY ) RN NS WS e S R e ] )

55T L BHIWAT 55, 55 =, TEWIRREX S HI T
55 A BB 55 P RTERE N, G FIBTHE 55 76 S0
PEIR S — XTI SRAT 55 b A T =3R4 B i A
FIE Wb 25 T o i g RO, R T e R — SR U 4 B U
ok TN, HUk, SRR TR 4
JERAE, AR i — I R g B R A YR 1Y

25 itig

AW 5T BT B df— I IR 4 i RAF BT A 1) 45
52227 (2001 YRGS RAATE2E = o TEA47(2001)
PR FE R, 56T fi i —Fe VR 4 B 1 40 i 41 55 X6 3
BF IR 2 — X RS AT 55 R AP RSN g, miAS A
FUP A o Sl An X T X B R B, 2L
(2001) W53 S TR N3, 1 3k i ad I 3K< g
—Hm T ARM, MAFmY M 1 ot=4.6 T AR,
Z221(2001) O BIF 57 St T N R S S o THERT, —
HIMZER SR, XIS R B LA
], (FRC R RS G KNI . TiiE
2RI, B RN S 1 22 DR RN (1) B 5 )
L P, b 35 (B 9 22 500 5 4 1] RE 2 25 SR (H
KNS e 85 R 5 A8 A5 617 o — 25 B R 5% o R,
T MR AT K, AT PR R <hy—
W2 B R SE ), AR 45 R AR KA, AT
TR SR A 2 R T B S — e VR A B R SE LK 7 S sk
TR B T f IR e B AT RAE, (A2 T4
EARK, “UfF IR 4Bl Y 25 SR 5 B s, ek 3
T B —F 4 B 9 ) W AT 55 BT A5 %) B 7 7R mf
By ?

AN, ABE ST 52247 (2001) I BIF 58 18 55— X e
FAL S EERPAFRLSH RS R ks, =&
(i) Fr 22 5 [ P B2 45 SR A /N T 38 B oy 380 o
M M oN o0, HS s B & T A 5 m
PLEB M mA AR M, F Ak —fEH &, B
A LGRS FAE LIRS S iy SO0 85, I
HE— A A5 55 2 A R X 2 b S ok B R
R ELAT R Ay T 77 .
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(WIFVHEAR R Z5 A8 1 3 E e UE %5 b, 9t
T 1 5 5 BB 5 B S > RS AR T i R N T LA %
HH T AT 55 45 B A AT 55 A S0 ) 2t 5 A 7 22
5t QB IR 1SR — XU AT 5 L, TR
BT IR 2 i A I S F e — e PR 4 R A
32 WMREIT

AHIEFE BT 25 FAE K NOT TR vs ALTTHR) A%
HEIERE, BN IRI G5 B /N2 A5 52 0 552 510
T BPCREHLE, RIS FF5E 1 AR A Ha ik
BEEG, BCA HIWHAT 55 0 BU AL KSR A7, BA
WFFE B 10 Sy A7 i AR S BT 20 T AE 25 SRE Y
VR |, % B F|LITEWFFE (Fan, 2002)3% I 7E B T4
KMHDUF RN SR, sk, 22/
Sk ORI ST TR (2010) B RIFSY LR, E )
PES RS — I SRAT 55 L, w8 XU i - 72 7 T
REERME GO HEREZHAEE—TINER S
PRAF RSO 00 ) T PR SF 0 AR {4, i — 3%
WA T A I CREE MG Z 0], Bk HETT e 51
TCRHC AR VT A 25 R . B S5
1 2B, B RSRCR TR S E it Bk
T, SOEAEIR B — R URAT 55 5 5 XK AT 55
] R i it Hordr, 78 30 IR 1Y B — X R
155 b, WHCRIIR 285 R R/ T4 12
TCH)2(RARYERE . “UF—IR YR RE; “BRbf— IR 4k
FEY<2(HIWrE: 55 . S MFNHUE 555 A FIBHE 55 )Y

RGBT HA g5 B H /IR AR FE 9 a5k
i, FIWAE S AT, 58 X RAE S B
FIWATE 55k AR Bl N 1T

3.3 MRAZE

331 #Hik

GROMFL R 533 BARHES AW, Hh
A 299 N, BA 234 N R—24 243 A, K=
A 135, R=2%4 149 N, A 6 NREFH ., ir
AW AR L ]2 2 i PR AR
332 ##

BREb AR/ 5 2RI E RS, MR SRS 1 2
o, $£53 3 B eSS4, 14T
WINIFR T — XTI RAT 55 4 JT e e 38 s
WU, EERIFIR AP — X RAT 55 555 xR
155 S AR I 0 T B A 55 B0t 1 PRI AH B Y #4
b BRI AT 55 N I A AR S Sy . R
RAT: 55 — 22 BLH BT 55 — UF 4 B2 N H AT 55 — 3R

2N FIWTAT 55
333 gt

W3R FH A A 0 3 1 T 20— ) 2 B 0 =
HEAT, W R A Y DB B LA B,
PhRTE S0, PR R B S ST, 3 AR
MARME LT AT T 3 iR &, AR5 BEDL AR
D3 A (] K MEAE 20 min 2245 o
34 HREHQH

BAZTC . T e A AR R SO R AR 55 B
BERELE I LA K b3 6 Fh 454 55 24 BB 7R (1 J0000 15
BTN RN R 2, % 3.

R2 ZRRLHMFRMES LMEFERRE 6 MEHTFHANEBAFNIER

SCAFIR SR — X PR 55 (IR e ) SIS — X R RAL &5 (PR R ) SO IS AR T X IRRAE 55

T ZWAT 55 A5 ZMAE 55 BREAES Z AT 55 BREAES

R A B A B A B A B C D C D

A (C) 63 36 86 13 40 33 71 2 7 37 30 14

B (D) 22 23 23 22 18 33 36 15 18 82 15 85
v o 2.78/0.14 21.50"/0.39 4.59°/0.19 18.107/0.38 0.09/0.03  40.2377/0.53
¥ ° 5.44" 36.00” 3.90" 18.58" 8.03 51.36"

T a MBS PSR o ML VRS, df = 15 b HAF S AFF BN Y 1:1 o PCECEERR B, df = 1; *p < 0.05, **p < 0.01
#3 ARARIMFRMES ERNRRLERRE 6 FEMHTSTHHEB TN IER

SRR S — X PR SRAT 55 (“UF R4 )

SCAF AR — X P RAT 55 (el — e IR L) SO IB AR T X RAE 55

G| Z AT 55 WA A5 ZMAT 55 WA A5 gt BGES
R A B A B A B A B C D c D
A (C) 41 25 49 17 34 23 52 5 5 21 12 14
B (D) 42 33 36 39 38 29 52 15 20 95 20 95
v Yo 0.54/0.06 10.10%*/0.27 0.11/0.03 4.22%/0.19 0.05/0.02  10.007°/0.27
vo° 0.35 8.69" 0.03 0.81 24.69" 37.79"

TE: a TS BRI A o ST AR S, df = 1; b AT SARTFIN A Y 1:1 o7 PEBCEERL SR, df = 1; *p < 0.05, **p < 0.01
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PR b, 85 RAH AR, BTE SR
— Xt PR SR AT 55 1 35 BT IS S SRR &G R ik
PE(CUF—IR 4EE4H . o =20.25, df =1, p = 0.00; “f
W—d NG * =3.90, df = 1, p=0.048), T7E5
TR SRAT 55 AR H B T 2SS0 SR R A R 1 ik
P =21.78, df = 1, p = 0.00), Ak, JTig
TR Y N e P o 8 6 7 N I e (N S T s 97 3
FAT S5 MAEAE W 22 5, B35 1 sy PR R <4y
—R7H vs S T XTRAT S = 42.02,df = 1, p <
0.01, ¢ = 0.38; “Hedf— R4 vs. 58 X LA 55
¥ =21.72,df=1,p<0.01, p =0.29), Y455 (E KT
JCHET, BORTESE —XTPRAT 55 38R BRI 3E

IR A R B RR (A IR BE AL = 0.57, df =1,

p =045, “Belif—HIR e B . v =0.81,df=1,p=
0.37), {HAES X RRAT 5 BN = 56.18, df =
1,p<0.01), AN/, 56558 1 MR Bl
PEREAKSR TS T 2l Sr M, JCIs S < hf IR A ik
BRI A, BTSSR AT 55 Il Y ik
BRI 3 22 S (IR 2 vs B U AT 55
' =2581,df=1,p<0.01, p = 0.30; “Frif—HRI"H
vs. 5 TXFREAT S5 F =23.24,df=1,p<0.01, 9=
0.30). BRILZAN, TESE—XTPFATS L, /2oy
T ICHAS B U= 5 B I — e R 21 USRS
S8R T RR — g, BRGNS iR A 7
—EBEILE L, s AR en A Itg. A8
THRZE R o, BORTEAC TR TT IR AT 55 L ik
PR ELES = 1701, df =1, p < 001, ¢ =
0.18), 1E5 X4 EAREANLGS = 5.64, df = 1, p <
0.05, o = 0.14), XUt IR I T B 800

FEHIWHAT 55 1 F0m 0y b, 5858 1 AL, TEie
HEACTCR A ST TR EERAE b, T T -4
{14 50K A ST OB AT 55 P — R A 6T 30 08 1) T X e O
i TARGF T . RSP 1 AR, EA
A 45 (B b, 3T ff— 3R 4 B B 28 SHU W7 AT 55 1
T 3 AR AR, 52 B0 i o 5 SR A R 00 g
NSB A N) = N il B S R S T a7 N - | TR R
(RTINS AR RN, Y45 A Mz e g mt, #T
I U — e N A BE 04 WA 55 0T AN T d— IR 4
B, AHJEAE T LA Al b WA B SRl T
.
35 itig

2227 (2001) A 7E 7 S0 HY 1R AR R X 3
PECHEAT TWFSE, JEARAS T SCRBERI A 25 1, (R
Eb

B TEAEAB A AT T vh JF oK B 30 UG 45 SR 2R

AIERE . AWTTEAEACTCREE RAE R P RAT 55 B
BT, IF H UL TCI R HE TR R AR 4 B DL R T
S MUPIWTE 55 30 KA FIBTAT 55, P94 R4 i Tt
J3, I UL 5 24 1 AR R TR 208 I AR 45 R Y 2k
PR IR I

FIHFTH IR, BARZREWI 1 55T 2 TS
H_ERBON B R Z5E, EIRH R A AT IE 1 A S I
S BA T B, AUPRERETRIUR TR ERY
RETPAFHY, AR BRE T BYZE R AN 5 A ]
S, AW IRAS TS AR T AY
RS, (H Tk TRk, 72k
AT 55 LR IR 3RAT T 5 24 Bl B2 1L BE A8 fif e K 2
BNPERAT HBIER, ARG B -5 9y
VEPEAFAE SRR A ZE R o M ARE S5 F B s B
J& TSR E, nT RS ER J7 R 56 (4 Gk B R A
A2 S 118 TN -5 o A ) S BB P BRI o T
Z, AEEEAE T A RAR T A FR T B b2

4 W53

41 WHREM

PRV AR 38 2 18 BE PR 0T S8 18 1 P SR R0
MR LIS BIIFFE 2 2800 . )R A
PEAF T WU B 7 S R, BRI TE R BT
55 5 YLK A5 AL i R .

42 MRt

AR T 5 W 3 9 A8 o DL A 58 i 5
5% 2 AL, X B AE T AR e AR T 4R B N A
RS ARSI T B, X — P L fR.

43 MRAE
431 #Hik

ROIME R 373 S5 T AR, Hh
A 207 N, B 163 A, RIEMERIE 3 N 4R
WEeE 259 N, FAREGEEA 111N, REUERE 3
N A B BIR L 12 ) i e R R AR
432 F##

BB 4 21, R PRH DL SRR AT 55 R R
MEAEBEIE A1 00E . (DIZeg 3 EmtEe
B—XURAE S + “EAF - & MHIWE 55 +
SRR B X R AT 55+ - & B AT 55
UCTEHE SRS — XK AT 55 + i -3 &
RN WATE: 555 (3) T TCHSNIF RS — XRS5 +
SR A WA S+ SOEE IR S Xk
FALS + =2 BHIWT 55 (4) )7 e 3t
W — R AT 55+ I — IR 2 M T T 55



268 i Bt}

EE ¢

49 %

DLEE (D) AL R fR 5 — X D S AT 55 1 — B 4T
%hl, HEAEANT, HefsrEfart52
Ffl, HORAMRAE AR, MO A BT E

AB A AR 8 W e T AN

A 100%89 7T 88 3R 1% 1 12 7T; B 10%%9 7T A& 3R 4%
54L7, 89%%9 7T AL IRAF 1 12T, 1%89 7T A6 3R 7% 0 T;

(HFEEMHR A HfTdF, REET @G —/
AL BRAIGGAFZR: (FEFZALK
KA —PARAEFTHERLE AVBET HEaid
B8 7 &5 4 ER)

(2)7F # A A B AL <100%09 T BE 3R 1% 1 1L
5<10%# 7T A4 3543 5 1L R ARG b 8 £ F) K,
REET @A B B & KRG PEH &R,
HAEMK, AT E2FAKR (FEFEZALHAGZ
—ANRIUFEER B R E KOG EZA78 7 25 R
HE R, TR)

(3)iF #F A K P HF<100%89 7T fe 3K 13 1 e

5“1%8 7T fe 3R 13 0 L RS P g Z A K, R
BT @eg— AR e B R B R PA LR, HE

AR, RTEFAK.

433 3%
FEAR S FRFMESY 2, BFE] KA 10~20 min,
44 4R

WA R, T IER B E S A I 14, A
EN A4S, AEWEESIEB N T, HEKILEHE,
SRR TE 6 FIAT 55 L 18 DR SR 1) L S A Ry e o
0[] 55N 2 (H 4 [B] Y ERAEAS ¢ KR IR 45 R BT
Fx 4,

XPRCEEIRAT S LA — . B X R AT S5 ) 2
SONT R, MR N TTH T, H PR
MAFERELEF( = 843, df =92, p < 0.01, d =
0.88) 24 45 JL A Jy J1 LY, = A PSSO IR AE
TEME LS = —6.78, df = 90, p < 0.01, d = 0.70),
X Uk W E AR AR 5T o 7 e D U R B Y

x4 WREXHIFLE—. FTIREES LBOREK
&R

Gt

BRI WIS
= Gk ik
S e
A RCHL M R
M 2.04 1.86 3.51 3.74 5.13 5.67

SD 2.55 2.46 2.24 2.36 2.54 2.38

n 93 95 91 94 93 91
t -7.497 -8.487 211" -1.05 428" 6.73"
d 0.78 0.87 0.22 0.11 044  0.71

F: *p<0.05, **p <0.01

R T R AT 55 J2: 75 RE 0% I AR AF 53 114 P
Fetmim, LIRS — X 5B xR A 5
AR PSR ) SRy R A e, AR B AR BEIRAS TR W
1155 WA 4 5 R [ A8 i, AR 2 oo 2t Il 43 #r,
PIR LT SN

S FTLAR I, 76 3CFI 5 — X o R AT
% b, MEERAE AR, iR T -
Y B IR A — R R AR, HIRHT 55 20T B 2 Y
T A 3 ) PR S A 1), {ELE: 2 2 SR R T e,
SUA =3R4 g (0] (%) ) T A 55 D7 mT S 3 o0 3K
PSR, BRILZ AN, W 55 X P SF 40 i) 1) i
DA 5 P fE— A4 B b e e A %t
RFAESS b, e85 RE AL T8 21 Tk,
FIWTAT 55 Y07 L I8 25 %) 000 3k ) e SR8, R s
Y — XU AT 55 L B9 AE SR, HIHT 55
XoF TR SR AV 1] (18 S0 FH AR 34 4 fE— A4 |
45 itig

FEAS AL A R S 7, S AR R T AR
(1) 7 AR A P sk i), (HRRAREA TR T
WY 2 MZEE, WG et & 7 ok, #iih
BT SCEES; YA R AL TR, TR — Tk
FALSs b, TR T U 3R 4 i 38 2 e fe R
YERE, IR 55 B %F Bl P oA 8 2 b T R 5

5 FRIBEARZS T 57 5 AR EL Y F BT 55 334 3L #1FIE A 3R KA S R FUNAE A 5 4R

B RS

XA S

GeiH i (%73 Tt fec% Tk
IR YE “H s IR i “Uf IR “H s IR i IR Y N 35
UFAAERE SRIOAETE S APAERE RIRAEE GFOOAERE INAREE BT AERE ERAERE AFROLERE RO AERE S B AR IR0 Ak
R? 0.14 0.23 0.14 0.037 0.24 0.30
B 0.14 -0.38 0.15 -0.52 0.12 -0.37 0.14 -0.18 0.17  —0.53 040  —0.5
t1H 1.36 -3.73" 1.57 -5.29" 1.15 -3.64" 1.28 -1.69 1.65 -5.29"  4.26%* —533"
n 93 93 95 95 91 94 94 93 93 91 91

B obREA IR [ U R 5L **p < 0.01, HASEHEA TN Enter



%2

ZNEAE: HF IS IR —— =S R RR B 57 3 URAE . i3 M s R — e 3R 269

TESR XN RAE 55 a2 it o (H 45 3R T
T, TEE— X RAE 55 1 AT S T df =387
2 32 1A T AT 55 RS T0I A E 4, (R AES —
Xof PR SRAT 55 L T g U B A

J38b, AWFFR S R R, 7E— e RAE 55
[, AT 55 0 S T R BT — BGF TR SR
TIE, Pt FUAT — 4 B2 % s i phe 3B AT F
710 WERIE THFFE 1 55T 2 AR TR J7 DU BE BE A
AT AR AT TS

5 BEifie

51 X#FLHMFTEIMARSERSNIH

TEAWIFE Z 0, 2527 (2001)3E T 25 M| T A 55
DA B i —dpe IR 4 B S8 e © 44T T HR T,
FEIRAT T SRS R o AR SO FE e Al 1E— 200
R 56 1) 45 P9 J 31 1 R [ 000 1 45 SR (B O Te %
AU FALTT TR SR RIS G bR o ik 5k
HBE), I [H IS 2 R WA 55 5 A AT 55
X BAEATAG I, 5 SR AE A )2 At R (R RN
5i b, e R Z R AT 55 19 251 T B — kA
TSRO R R . I, SOSIEIR R SF S IR A
FRURAS T8 R 7850 1 S FE

TiAh, MASRLSE e i f FE T, SEEA N R
& PE BN (Certainty  effect) fi# B¢ 3L 1% i (Allais,
1997), BUIBELISIRE T n bR BURAL o =i )
AARAER 1 (BE i B 1518 (Kahneman & Tversky,
1979), (A NATHGREERAKTE, F5 5 HIR A 1Y) fig B 1
B e B, TERGE RN 5 57 2 B AL i R
1], Z=27(2001) % M 14 35 35 4 UK RE hy B T fid
TR B 33X — 1 J3E X 5 5 P 2080 O R 55 214 3] A AR 1 i
B h iAot e, RIS Y BRI G S . AHE
FIR RIS BT 1. W5 2 o =P
SR T A RIC RS G R, 7E3CHEe s
— XA S5 b, RIS IR 4 B R A I AT
FIEER, M5 ARREA T Y MR IR 2 R
247:115, FFA 5 AKF A 0 0 T 8500 i B I AR 2
Fky 211:251, Wi REZ TIEEQ = 7.70,df = 1,
P <001, ¢ =0.10); AELFER W S 2 PRV 1 2R
TXPRAT S b, fF A S ATE A LA IS B
KZ R 266:101, TMFFH 5AREE T4 SR

R Z H ok 282:85, B ANIFAER EEF(F = 1.84,

df=1,p>0.05, 9 = 0.05), HK, 7EHWIHIES55Y
SRR iR 22 ], BFST 2 TR RIS T 55 B
BRIV AR S FEFE 2 SRR A B RN R 4 R

RTRAT 55 W RE R 25 I B A A2 4k, PR I 0T 3838 17
ZIORTEA [ 25 R8T 55 A AR e, (H
LG RHIGFAE I, WY 2 BEE RAEAC TR AT T
K ORI ARRL, BT 2 Y R AL
AR Oy O VAR [ = 2 O = W o 0 o s S
(Camerer, 1989; Fan, 2002; Hong & Waller, 1986). X &&
P O e s = B W B8 (Tversky &
Kahneman, 1992)#7 & H 19 I 8 22 RN 111 75 A R
e WXER YR WA AEAR T RE, WA BER
2 B ROV R 47175 5 07 S B o Z B
(Weber, 2008; Z=/\F-4%, 2010)], {HIZ 5 24 5 H 8
HIRAG T —8mR .

M, ToiR e WAL RE ) 3 & B AL 35 4 1Y)
FARE, FFMBIBIRI I RAG T T 74 1Y SCRE
52 ETHEEMBE-HMEMER, ZHERRAKH

FRAELEE L A “0F IR U

CRA ARG IR SR, FET Tk . |
T TCH ALTCR = A G RAE Y L Fih i SR ik
PRI BE T 9 SCEME AR5 b, TR
FEAGEEFIWTAT 55 0, 2 /DA A FIWHTE 55 L HA
— BN RAFRRE ) o HJE B T — IR Y FE
PRI 55 0, D0 A Y 25 -l =y iR A T Ty
HA RIFrif R o PRt MRS T e SR 300 il e 1)
— PRI R, SCRRORTE T RO IR 5 — Xt
TSR AT 55 3K FF 1) = 485 SR PSR B N 1202 2 T4 SR 4
FEATRALA o M2 T U485 R A AT 5T
R IR 4R B BT B L SR i S0 g S | R LA
BB IR U =3R4 B ) A R Ak o
53 BEHHESERHIEAEREERNTNA

TEFF YR T, 24 (2009) R 48 R 1)
T2 B W AT 55 5 IS I T AT 55 X R 4 SR TSR
TR T, A5 e BERAS 2 0 o 0 4 0 ) 3 2 1 B
Hh, BRAGFIWTAE 555 55 24 BB AYERAE R4 5 g,
1T 225 B34 BT A 45 D) 307 % 1 0 P AR A A7 455 v A
TEATE RN J) o MAEARIT, L6050 15
9T 2 BISER, 2 MBI AR 55 A L ) JF AN FRUE,
RIS WA 55 T — L BLAT AU i T 77 . 55 48,
AR AETR VIS 1 28 S AT 55 i 0 ) 5 4%
27 (200 1) 5% Hh 28 A W AT 55 19 T30 ) A fel 4778 22
S I AR 000 1) 5 e SR PR 1Y, LS 8 R AE
P RCE T T L L s, BN T BRI 1,
HHERR X — &, IBA &R p 27 AR T e 2t
MR MR S5 A TR E T T B . i X S Ui i,
15645 40 W A 55 1 Tl g A8 38 A IR AT 55 b gk



270 i B % Eire % 49 &
MY T2 AT 5. T CEEenE—x 6 2518

PRAT S B T =S5 R MR T 5, P e dk
DIy R R T =458 0 SR 45 Lo e
Y E B HLA A T g

ANit, FTEEERIE, WS Y BRI i 58
Hh R BT AT: 55 1) TI0I 7 55 ) WA 55 1 3 Y 1k T RE T
AT S — B o PG T S5 AR IR 4
P AN R A DL R AT X B A SR AT AR
I T R B DR ELAARTE RIS A2 ] G 55
1T 55 K6 56 5% 214 S 455 70 1] B 75 22 AR 90 9F 9 v e SR AT
55 W ST RN A5 R T 5 o MR SR 7 8 I A JE ) 25 S
AN, JE T MEST [RIT 55 oA 06 14 245 2R 55 A 7R U0 A 22
R, XA 625 AT BERT, BEA JIWHT 55 nT R e b
B, AHR YRR ] 25 5 B 2R K HLAG B 45 R 545
RUFOM I IC K GBI, o AR 5T 3 XA
BEPRVHHE ARG T PRy, 808 A
TCEBEIN, T BRI BRI AL S, R REAR T
SR AR A 2 5 2 L4 R TR G G, 1
IR IRl FHIBE A FIMAT 55 o i LI e =2 40, 0
BFFR AR R 2245, 2010) L K 360 35 10 00 44 56 95 (e
W, ATHE, 252F, 2009)55 HE AR G 55 24 B ALY
J7 ABR 18 T IT BT 2 b Y
54 FURBEUATHRARIEREHERE

FEEME

Fr 24 FIAS R LR 7 2215 S b R i R AT PSR 5
PRI LT3, IR AT B A A 40
B I SRRSO E, BATESLHES
W3S — TP SR AT 55 B, ST BIAMA &, AT
PR BRI ARF & ST i, PR AEA I G Y
ARYCRAT 55 b, —Jr T, “fedf—ieR I s pr k-
SR DABR AR S 2 B (] 1Y) S [l L, I AT 224 i)
(25 I FEAE D, SR AHEI AN /R AR 1T /g
AP PRI AN T . 5 — T, S
W7 AT 5 R 45 0 BT 45 0k AT 2 S e 2 %) o i
F1 25 S RARE UL T X — ), 3 I i bR
TR s ) 25 S AR F W B AR SR AT 55 b, IR T
2T AT IR, R 58 ] IR % g
HE, R ELE RS BRI Ak SR R A H b, (H)
48 S A1) bR AR 0T e i BB A AT S5 kAT
PR, WRIR T RBIZLE G % 18 T 45 R0 (E 5 AH R
(RHE 5 ARG S5 VR e 3 . BRI AN 75 22, R4S 5
AL SEE IS B R R R AR A, B EA
K AT PSR 3 FR AT B 2 B 35 v DR U ) B A T g
JrAER S,

(DZ ) S e REAE D5 1 AR iy F0 5

(2) 2% TR B M R — Bk, =45 RO RAT 55
Y 5 25 A R B A A A U IR R

)7L AR HRAT 55 L, B FIWT AT 55 19 T
AT 22 A WTAE 55

2 £ X #

Allais, M. (1953). Le comportement de I'homme rationnel
devant le risque: Critique des postulats et axiomes de
I'école américaine. Econometrica: Journal of the Econometric
Society, 21, 503—546.

Allais, M. (1997). An outline of my main contributions to
economic science. The American Economic Review, 87(6),
1,3-12.

Baas, S. M., & Kwakernaak, H. (1977). Rating and ranking of
multiple-aspect alternatives using fuzzy sets. Automatica,
13(1), 47-58.

Bi, Y. L., & Li, S. (2007). A comparison between two models
of bounded rationality: Equate-to-differentiate and priority
heuristic approaches. Advances in Psychological Science,
15(4), 682—688.

[FedF¥s, 2247, (2007). A BRERYE A& OL )R & 0 R<5T 4
S P SRR 11— Allais R AL AR 30 T 285k
HBS. D PEFLFZIERE 15(4), 682-688.]

Birnbaum, M. H. (2007). Tests of branch splitting and branch-
splitting independence in Allais paradoxes with positive
and mixed consequences. Organizational Behavior and
Human Decision Processes, 102(2), 154—173.

Camerer, C. F. (1989). An experimental test of several generalized
utility theories. Journal of Risk and Uncertainty, 2(1),
61-104.

Carlin, P. S. (1996). Can the maximization principle be discarded?
A comment. Journal of Economic Behavior and Organization,
29, 351-353.

Fan, C. P. (2002). Allais paradox in the small. Journal of
Economic Behavior & Organization, 49(3), 411-421.

Hong, C. S., & Waller, W. S. (1986). Empirical tests of weighted
utility theory. Journal of Mathematical Psychology, 30(1),
55-72.

Kahneman, D., & Tversky, A. (1979). Prospect theory: An
analysis of decision under risk. Econometrica: Journal of
the Econometric Society, 47(2), 263—292.

Li, S. (1993). What is wrong with Allais’ certainty effect?
Journal of Behavioral Decision Making, 6(4), 271-281.

Li, S. (1994). Equate-to-differentiate theory: A coherent bi-
choice model across certainty, uncertainty and risk (Unpublished
doctorial dissertation). University of New South Wales,
Sydney, Australia.

Li, S. (2001). Allais paradox: A behavioral explanation. Acta
Psychologica Sinica, 33(2), 176—181.

[ZE4F. (2001). 3£ #1116 (Allais Paradox) % e, 40 BEZ44R,
33(2), 176—181.]

Li, S. (2001). Equate-to-differentiate: The role of shared and
unique features in the judgment process. Australian Journal
of Psychology, 53(2), 109—118.

Li, S. (2003a). The role of expected value illustrated in
decision-making under risk: Single-play vs multiple-play.
Journal of Risk Research, 6(2), 113—124.

Li, S. (2003b). Violations of conjoint independence in binary
choices: The equate-to-differentiate interpretation. European



%2

ZNEAE: HF IS IR —— =S R RR B 57 3 URAE . i3 M s R — e 3R 271

Journal of Operational Research, 148(1), 65—79.

Li, S. (2004). An alternative way of seeing the Allais-type
violations of the sure-thing principle. Humanomics, 20(1),
17-31.

Li, S. (2005). Choice reversals across certainty, uncertainty
and risk: The equate-to-differentiate interpretation. Acta
Psychologica Sinica, 37(4), 427-433.

[Z4F. (2005). BHE . AH0E B XSRS T M S e <55 24
BT SRR, DR 37(4), 427-433.]

Li, S. (2006). One year of progress in research on behavioral
decision-making. Advances in Psychological Science, 14(4),
490—496.

[ZE47. (2006). & J&H 0IT MUK WIIE. 0 PR Z D HE,
14(4), 490—-496.]

Li, S. (2006). Preference reversal: A new look at an old
problem. The Psychological Record, 56(3), 411-428.

Li, S., & Adams, A. S. (1995). Is there something more
important behind framing? Organizational Behavior and
Human Decision Processes, 62(2), 216—219.

Li, S., Fang, Y. Q., & Zhang, X. J. (2000). What makes frames
work. Acta Psychologica Sinica, 32(2), 229-234.

(247, Bk, TRIRESE. (2000). FRHOHE 28 X U RS AT b 1Y
. OFFEIR 32(2), 229-234.]

Li, S., Su, Y., & Sun, Y. (2010). The effect of pseudo-immediacy
on intertemporal choices. Journal of Risk Research, 13(6),
781-787.

Li, S., Taplin, J. E., & Zhang, Y. (2007). The equate-to-
differentiate’s way of seeing the prisoner’s dilemma.
Information Sciences, 177(6), 1395—1412.

Li, S., & Xie, X. F. (2006). A new look at the “Asian disease”
problem: A choice between the best possible outcomes or
between the worst possible outcomes. Thinking & Reasoning,
12(2), 129-143.

Li, X. P, Ge, M. G., Cui, L. Z., Sang, Q. S., & Xuan, B. (2009).
The magnitude of outcome effect in a wider range of value
and its equate to differentiate’s explanation- disscusions
about the applied model included also. Acta Psychologica
Sinica, 41(3), 196-207.

(BN, HWst, A, REM, HE. (2009). RE R
T B R /INRORE 1) 2 A 264 Be AL PR AR ——— 5% 24 B AL
£ B XA A B ) — R o B FR, 4103),

196—207.]

Li, X. P., Zhang, Q. L., & Cui, L. Z. (2010). Can the peanut effect
be interpreted by prospect theory. Psychological Science,
33(1), 126—-129, 117.

[ZE/NF, SKREEAK, 7. (2010). FiSFHISHE S MEREAEA:
WG BRI 33(1), 126-129, 117.]

Lu, Y. (2016). The conjunction and disjunction fallacies:
Explanations of the Linda problem by the equate-to-
differentiate model. Integrative Psychological and Behavioral
Science, 50(3), 507-531.

Liu, Y., & Sun, Y. (2014). New avenues for framing effect
research in decision-making: From risky to intertemporal
and from verbal to graph framing. Advances in Psychological
Science, 22(8), 1205—-1217.

(X4, $hE. (2014). 17 R PSR v HE BRSSO REATT 58 5 B8 B ——
DR e 3 3 B I e o, NS TR HELR B RO AE 28 o 2
FI#IERE 22(8), 1205-1217.]

Rao, L. L., Liang, Z. Y., & Li, S. (2009). The experiencing of
imposed rule: A new attempt to test both normative and
descriptive decision theories. Acta Psychologica Sinica,
41(8), 726-736.

(G, 4T3, 2527, (2009). 383580 7R 56 15— 56
TV R R v KU DR SR R R 25 o B IR,
41(8), 726—-736.]

Tversky, A., & Kahneman, D. (1992). Advances in prospect
theory: Cumulative representation of uncertainty. Journal
of Risk and Uncertainty, 5(4), 297-323.

Wang, Z. J., & Li, S. (2008). The disjunction effect in decision
making. Advances in Psychological Science, 16(4), 513—517.
[TEFESE, Z22F. (2008). 47 NP5 SR Sr B0, 00 22

FI2I R, 16(4), 513-517.]

Wang, Z. J., Ou, C. W., & Li, S. (2010). Integrative model or
the priority heuristic? A test from the point of view of the
equate-to-differentiate model. Acta Psychologica Sinica,
42(8), 821-833.

[EFEZR, BROIEE, 2247, (2010). A RBALRJE 58 &2
RERL 2 A SF 24 0 R B AL A EAT RS 3. O BE AR, 42(8),
821-833.]

Weber, B. J. (2008). The effects of payout and probability
magnitude on the Allais paradox. Memory & Cognition,
36(5), 1013—1023.

Allais Paradox revisit: Therepresenting framein the decision with three possible
outcomes using the equate-to-differentiate model: Better-wor se or best-wor st comparison

LI Xiaoping
(Department of Educational Science, Anhui Normal University, Wuhu 241000, China)

Abstract

The equate-to-differentiate model (EDM) is powerful in explaining the decision effects on the decision task
with two possible outcomes. But relatively less is known about its power in explaining the effects on decision
with three possible outcomes. Even less is known about the predictive power differences between the “classical
matching task” and the “new joint judging task” (designed by Li X.P. etc., 2009) in testing the power of the
EDM on the decision task with three possible outcomes. In this paper, therefore, the way EDM describes
people’s behavior on the Allais paradox decision tasks involving decision with three possible outcomes was
revisited. Specifically, this paper aimed to: (1) compare the “better-worse” and the “best-worst” representing
frames in decision involving three possible outcomes (i.e., the Allais paradox decision task); (2) find out
whether the predictive power of the EDM on the decision task with three possible outcomes is better explained
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by the “new joint judging task” than by the “classical matching task™ ;(3) find out whether the above conclusion
could be replicated when the decision values varied and when the non-imposed decision situation was
adopted;(4) revisit the Allais paradox as demonstrated by EDM.

Three studies were conducted and a total of 1129 participants were recruited for the research. Three
different kinds of decision questionnaires were sent to the participants randomly in Study 1. One of them
consisted of the first task of the Allais paradox + “classical matching task” + the “new joint judging task” and
both of last two tasks were based on the “better-worse” representation; (2) Another of them consisted of the first
task of the Allais paradox + “classical matching task” + the “new joint judging task™ and both of last two tasks
were based on the “best-worst” representation; (3) The third of them consisted of the second task of the Allais
paradox + “classical judging task” + the “new joint judging task”. The magnitude of the decision value on the
three questionnaires was ¥1000000. Two different decision values were used in Study 2, which were ¥10000 and
¥100000000 respectively. Otherwise, the design was identical to that in Study 1. Study 3 was similar to Study 2
except that the participants were not imposed to make their decision. They were asked to indicate the differences
they saw on the judging task and “new joint judging task” in different ways. They indicated their choice and the
differences they saw on a continuous axis similar to that used in Li and Xie (2006).

The results revealed that: (1) people used the “better-worse” representation in the decision with three
possible outcomes in EDM; (2) the “new joint judging task” was more powerful than the “classical matching
task” in testing the EDM on decision with three possible outcomes; (3) the above two conclusions were
replicated when the decision values varied and the non-imposed decision situation was adopted; (4) the power of
EDM in explaining the Allais paradox could be further strengthened.

The findings in this paper show that: (1) the EDM is powerful in describing the effects in decision with
three possible outcomes, especially on the Allais paradox tasks; (2) the decision process on tasks with three
possible outcomes as described by EDM is not parsimonious.

Key words the Allais paradox; the decision with three possible outcomes; the equate-to-differentiate model
(EDM); the better-worse representing frame; the magnitude of the decision value



