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AR AN EU B8 AR 3I 2 N, {H2 Allais paradox {7 PR A BE
JIHH LT 0, Quiggin 71 1982 4F 18 ik H1 il A RS2 R R 4 o 173X A 1)
AT Quiggin (1982) FMEREATAM . MRJG, Ve dtnt, i Hag
g5 BU —FE R B A AT Rk . 5 ks Quiggin (1982) ) RDEU BHIE AT 41 2
BEHL A

AT EA N Quiggin MBS BENL AT HEAT 204, FHE DL RES
G, B BENL A RREAT b, FRATIAG

X £, X, MFer B AR xe [m, M ], F (x) < Fy(x)
SRJE S R BB AT AT, [RIREAS H B L O e
AT, BIFEP BEHAX TAER xe [m,M] j;Fl(x)—g(x)dxso

e, B 8 N BYBEHL A PL 1 O
SIE WU R U AT N eSS, A

n—1

RDEU(RY~RDEUGK) =Y (~1) ™ (M)H, (M) +(-1)" [ @) (2)

B AL, B bER M En=2L N, §,(M)<0

I HA AR xe[m,M] S, (z)<0

SRR YR, AL B3R, BENLAL



Abstract

It is generally known that EU theory is widely used, unfortunately,
Allais paradox makes its Independence axiom violated .because of this,
Quiggin in 1982 solved this problem by means of the distorted function.
We will simply introduce the theory of Quiggin and then provide its
mathematic model to be shown in the way of mathematic formula like EU.
Finally, RDEU may be extended to stochastic dominance.

According to the theory of Quiggin ,we shall analyze stochastic
dominance with great care,

First, analyzing the first degree stochastic dominance , we can obtain

the following theorem:

EH 1 A necessary and sufficient condition for ‘Yig}}fz is established

to
Vxe [m,M],Fl(x)SFz(x)

Second, we are likely to get the second theorem by the analysis of the

second degree stochastic dominance :
EH2 Af, B o Vre[mM] J:E(x)—Fz(x)deO

Finally, we might consider N degree stochastic dominance.
Lemma 3 If theutility functionu 1is continuously differentiable, we may

get :

RDEU(RY - RDEU(R) =3 (=1) ™ (M)H, M)+ (-1 [ H, ()2

n=2

Theorem 4 Af, B n=2L N, S,(M)<0 and & xe[m,M], S,(2)<0

Keywords: Expected utility, Rank—-dependent expected utility, Distorted

function, The Allais paradox, Stochastic dominance.
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#H—& RDEU BN

1.1 RDEU BiE N 48

R, B0 R 1, A RFR, BIERARK. mTA
RIS EE A v, DR 250 NS e 1 0 AT ERERE B . TR A e &
T N2 RS R 5 5 JIT LATE 0T XS 5 7 AT 5008 I 85 B8 1 L AR R de K
o DRI A JE R EU CIEEI AR ), HE LR IR AT R 28 B 7 SRR R A O T Y
FHI 25 IR, 40 1952 4F Allais #E—OCT EU e e th oixE (b
WU E A ISR, AT AAIASAR— DL Quiggin £E 1982 4011
T RDEU g, thml@x) EU BLie b AOMERBEAT i, T8 Rt th ek 2. i o8 20
— A TC AR AT A 45 KM A 1R i TR T B R A, T AN SR A T Bkt
AR ISR AR . N T FRAT LK P 40 A 41 RDEU B i

A1 B AR M AR AL P DX ] [, MRS, N R [m, M BRI,
N, KANPMWEHREE &, MEE XeN, X 15 H 51w
Fo(x)=piX<x}, Xt Xe[mM], BARIKEAEN, L7 RDEU #ig.

SHERM ARTFIIN =1,2L ,, XV =", p);L x¥, p¥y Bk, %

TAERK 1 Wt xY TR M b pY , Hox' <x) <L <x¥, pY20, X

Vn=L2L N, HZ}? =1. U RDEU eR & KR A -
RDEU(X™) =Y H)(p".L py)u(x))

HY :[0,1]" = [0,1] & — &L R Vr=1,2L N,, ZHN(pl L py)=1. UZ

— NS NM B R (HY L HY) S AR R 1 i 1 7 A=
I
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Quiggin (1982) EUEXNFREn=12L N, HY(p".L py) =2 (p".L py)

¥, 78 RDEU # g, BN XA NRBSEITHS, ST En=12L N,

N
XY =(x",pL xy, o) Y pl =1, £

n=1

HY(p' L py)=g(p)

n n—1
HY(p'.L pH)=gQ.py)-gQ.py)- (1.1
n'=l n'=1
KW g(p)=H](p,1-p), MEE pe[0,1].

SEH 1 (Quiggin 1982) 7E K RDEUX™) =Y H.)(p\'.L pyu(x)) 1,

n=1

H(p)".L py) TA5Ea ] g BRECKRE R

MULEFL AL B, RDEU 78N, 1, 4 XY = (", pVsL xY, pY),

n—1

RDEU(X") = g(p (s )+ Y1 pi)-g(L pih(x)) (1)

I T FRAT TR B e B

UER

BNV B E AN AR e B . 4 g(p)=H(p,1-p)

N=1 & BARMWAL. IN=2, H,(p,, p,)u(x))+H,(p,, p,)u(x,) = RDEU(x,, p;x,, p,)
A7 g(p)=H(p,1-p)

ek g(pu(x)+[1-g(p)lu(x,) = RDEU(x,, p; x,, p,)

Ap =1 (X, p5%,0,) = (X, 0+ D)o

g(pu(x)+[1-g(p)lu(x,) > u(x,)

W, g(p)—0,(p, —0)

FiLh, g(0)=0. [FEAA, g)=1
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) N=3,

RDEU (X, py3 %y, py3 X5, p,) = H (D), oy () + H: (py, Py, p3)u(xy) + H3 (py, Py, Py ut(3)
M x, o x, I, le(pl+p2;p3)u(x2)+H22(P1+P2;P3)U(x3)

Y H (p+pyip)=H +H =g(p+p,)

H;=H’=1-g(p,+p,)

Hx, 5 x W HY (p; py+ pu(e)+H (p; py + pyu(x,)

H'=HY=g(p), HI =H+H]=1-g(p)

H:(p1=p2:p3):1_Hl3_Hj

=1-g(p)-[1-g(p, +p,)]
:g(p1+pz)_g(p1)
DA ik ] 4
RDEU(x, py;%,, Py X5, p,) = &(p)u(x) +[&(p, + p,) — g(p)]u(x,) +[1-g(p, + p,)]u(x;)
PRI N=1, 2, 3 WAL, RN &R, FHUE N +1 207,
N+1
FN+L, XV =M, plhiL ;xﬁﬁ,pﬁj)ﬁzlﬁvﬂzlo RDEU(X ") =
n=l1
N+l N+l

D H(pML pipue ™ R H (pML pyi =1
n=1 n=l1

A s HuM) s uM)

Ik, RDEU(XY)— RDEUX™) Hx)" =xN,x"'=x", n=3L ,N+1, A

n

p’t=pY,, n=3L ,N+1, (pM'+p¥*'=pN),

W, FATH#S RDEUX M) =RDEU(X"),

R

N
> HY(p\'.L pyux))=[H " (p)"", p*", oy’ L p)+H, " (p, py™ py L pi)lu(x)
n=l1

N+1

+> HY ' (p™ py L py L pyu(x))

n=3
A XYL xy BT, B @M L  HYDY S L ) B BARKR,

3
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et A

H'(pY,py.py L py)=H""(p" . py " py L p)+H, ()" p "o ps L opy)

N+1

HY(pY,py,piL py)=HN(pM, pi* py L py), X n=2,L N
WEGIEE
HY ' (p, p ' py'L py)=H)(p".py.pyL py)

= g(z - g(z 23]

n'=1

n+l

—g(ZpN“) g(ZpN+1

M EATHEE k=2, N-1,

Mt sy W Hu(g™) s ux) , HRDEU(X™) — RDEU(X™)
M)t = X n=1L0 , k-1, 0 =x), Mn=k+2,L , N+, x)'"=x",

Xn=LL, k-1, A p’" =p", Min=k+2,L , N+1, Hp"'=p", (p¥'+pt

N k-1
2 H (P L pyu(x) =2 H, " (p{ L ple pL s pyulx,))

n=1 n=l1

HH (P L ply pL s oy D +HE (P L pey peSL s py (X))
N+1
+ > H(pYL ply pIL s pyhu(x))

n=k+2

PRk HY(p L py)=H""(p\".L p» p."5L» py)» n=1LL, k-l
HY(p)" L py)=H""(p'.L pop p. 5L py™H+HL (p" L py py 5L py”

HY(p'.L s, py)=H,"(p\'.L ply» p.""L > py")s» n=k+LL N.

H

H'(p™"L, pyih=H"(p".L, py)=g(p)=g(p"")
Sn=2L , k-1
H)'(p"" L, pyi)=H,(p".L, py)

n+l

—g(an) g(Zp,,) g(ZpN“) g(ZpN+1

n'=1
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*n=k+1,L , N
H S (p"L s pyi)=H,(p".L s py)
n+l

—g(an) g(an) g(ZpN“) g(ZpN+1

n'=1
At ol MM EITE R A

H1N+l N+1 N+1 N+1)

Lo pu)=H(p".L, py)=g(p")=2g(p,

Sn=2L, N-1
HX'(p L, pyi)=H)(p\'.L s py)=

g(Zp,,) g(an) g(ZpN“) g(ZpN+1

n'=1

N+1 N+1

HY(p"\L s py)=Hy"(p".L py"s pyiD)+HL (P L py™s Pyl
[
X EELEN, W4 Stieltjes B3 w15
RDEU(X )= u(x)dg(Fy(x))
MR 1 B g LI R % H g(0)=0,g(1) =1
SEH 2 {E N ¥ RDEU PR ACH

RDEU(X )= u(x)dg(F,(x) =u(M)= [ " u(x)dg(F, (x))
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F-E RDEU IR THE

2.1 EU 9T EHE

ARG A4 ROBU FR 9306, a2 4d ROBU B8 A FIAL . B0
1 fi# Neumann 1 Morgenstern [¥) EU BEAR IRIAC BTt = ANSEIT A BE, flilf £ A2 B,
BT PEN B, BTRKAE AP, Fishburn (1982) A FLAN /A B H 28 HEAK 5 y0:iE
Wi H EU IR~ B NI FBA DI X A AU EU s B, JATRATH
[ A6 (1) AR X RDEU BEAT A BEAL 01
AB LN IR R X, X, 9F B F0 BB R ECH F, L F,
WRF, =F,, BAX,: X,

BATH R LR R A BB R = (F :[m,M]—[0,1]| F/& B2 AR E0 .
ERPENS, R RYHMNY X T X, KW F=F,, F,=F, .
ANHE2 AR H AL,
A3 WRPWIGERF  F, F, B BB Ef EAEYe>0, B F-F ke
I F,—F e, Wi Ff F, XH|L || &L 55, W F|= j{m’M]|F(x)|dxo
KRB 4 WRF, <F MNP xe[mM], WAF, { F, .
NS HFEE,FHZERPHLE, atEHHABL0<a<], Ff Fnfg
alF+(1-a)F f aF,+(1-a)F .
M PA AN B Yaari UERH T R EU Ko B, Db B2 Fishburn o7
SEFL 3 (Rl RAR L WL ATE 1-4 RIATE S, EU Y HAUCKAE/EZELL AR 55 R 5L
u, €A [m,M], AR PFHITE X, X,

X, f X, & Eu(X,)]> E[u(X,)]

MOEEE 3, TR R B R] B s j
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EU(X)=E[U(X)]= J-[m’M]u(x)dFX (x)

2.2 RDEU HyRREE

IATIAEA 2341 b7 52 P (DTA) M1 RDEU (rank—dependent expected utility)
27 3 B

Quiggin #75 RDEU 4 RDEU(X) = j[ u(x)dg(F, (x))= j u()dlgoF, ](x)« 1
AR ERANIE g(p) = H] (p,1- p)iHTEpe [0,1] AT LARoR (H], HD o i, 7]
KT 20,11 — [0,1] AR B 3 10

R hy @ iR E T 1, LA @ Mg () o bbb B30 R 5 20,1] — [0,1] B35 A2 )5
1LBRATME E g:0,1] — [0,1] F1i% R £ 270,11 = [0.,1] 3 4 lipschitz 444, MPER 1
e, FRATTAT LAAS 21 @:0,1] — [0,1] 3 & BP0 A0 R A 451, AR AEBE ML AR &
Se[0,1145 gP)=p(& <p)-

PR 2 Xe N2 DB E, A F, (x) 2 [0,1] LR35 734 A BEH LA B 0 7
[0,1]_ BRI o041, WA BT R AL F , F(0) 2 RV A B2
AL 0 2 [0.1] B A A, bk 2 ATAETERENL AR S E=g7'(0)
p(&<p)=plg (O)<p)=p(@<g(p)=g(p) - g oF Wi & FBI i bR A BT A 25 F
gOoF :[m,M]—[0,1]5& /™ B A5 Hi bk $

THER S ATREF , AT 13

gFx)=p(& SF)=p(F(§) <x)=F,, . (x) L F(§)=F (g (0))=[goFT"(6) -

LR ={goFeR|FeR}= {F.. ")

eX|FeX}, RIR'=g(R).
PUAERRAE X RO TP ERMEIZ S, WA T VgoF e R,VgoF, e R Al0<a <1 Mififk
{INESE

algoR1®(1-a)goFle X’ WalgoR]1®(-a)goR]=glaF+(1-a)F].
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AN 6 X VgoF,goF,goFeR’, a &% H0<a<l, goF f goF,, 4k
(NCIEGE

AgoR]®(-a)[goF]f dfgoF]®(1-a)[goF]
SERE 4 EUEHL M R E g FIE 0 R Bk ¢ HH L Lipschitz £, (R OCR £
SRR 1-4 FIABE 6 24 HAUEAAAE — NSRS IR R E 8 STk [m, M T,
XN AUEENANTTE X, X, H:

XfX, o  u@dg(F@)>|  udg(F ()
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