5 1 Vol.5 No.1

2005 10 China Economic Quarterly October 2005

1979

A B
A B B A
A B C A B B C
A C
prospect
b probability xX; i=1 2 n

200062 13641616384 E-mail catherine - bian(@yahoo. com. cn



266 5

U z; Di

von Neumann  Morgenstern Theory of Games and Eco-

nomic Behavior
U 2pa = 20U ;' 1
i-1 i-1
Ex-

pected Utility Theory EUT

Markowitz 1952

Markowitz 1952
Portfolio Selection Efficient Diversification of Investment

Markowitz
Sharpe
CAPM Ross APT Fama
Black-Scholes EUT
1 2
irrational behavior “ anomaly ”

Kahneman 1979 Tversky

! E pix; bi X



267

1
Prospect® Theory An Analysis of Decision under Risk
value function utility
function p x q y
A V opr+aqy’
prag<l 2=0=y <0<y
Vpr+tqy =nm pvax +7qgoy 2
prg=1 22>y>0 <y<0
Viprt+tqy =vy +7p v —vy . 3
x Vaer=vax =« de-
cision weighting function
1 value

utility ~ Kahneman
gains losses

final assets

von Neumann 4
1 x; Kahneman
Kahneman
2 Prospect Theory " " prospect
3 px+qy 1

4 von Neumann  Theory of Games and Economic Behavior



268 5

U x
VALUE
LOSSES GAINS
1
1 T 0 =0
1l =1 P T p >p P T p <p
Kahneman  Tversky T p +tx 1-p <1
1 T p =P

Vipr+tqy =pvx +quy

algebra of combining

Levy Wiener Levy

Wiener 2002
Levy Levy Levy 2004 Markowitz



269

0.1
0.5 0.9 0.5
5
Kahneman  Tversky 1979
isolation effect Kahneman
isolation effect
Kahneman  Tversky problem 10 Kahneman
1979 6 0.75
0.25
100% 3000
1, 0.8 4000 4000 0.8 ,
2
141 78 % 3000 1,
3000
4000
0

von Neumann 1953

game

7 2

Tversky

3000



270 5

1 4000 0.20 3000 0.25
problem 4 Kahneman  Tversky 1979 95 65%
4000 0.20
2 4000 0.80 3000 1 problem 3
Kahneman  Tversky 1979 95 80 % 3000 1
Kahneman  Tversky algebra of combining
3000 1< 4000 0.8x 3000
0.25 4000 0.20 1
4000 0.8 , 3000 1,

Kahneman  Tversky

4000 0.80 3000 1
4000 0.20 3000 0.25
2
Kahneman 10
0.75 1000
0.25 100 %
3000 3000 1, 0.8 4000 4000
0.8, Kahneman
0.75 1000 Kahneman 0
1 3000 4000 1000
3

3000

4000




1 271

3 2 3 0.75
1000 2 0.75 0
3 @® 1000
1000 0.75
0.25
@) 3000 1000 0.75
0.25 3000 @ 4000
1000 0.75
0.25
0.8 4000 0.2
1 1
3000 1Xx A 4000 0.8x A
1000 % 3000 0.25 4000 0.2 1000 0.75
von Neumann  Algebra of Combining
2 Kahneman 10
100 % 3000 3000 1 5,
0.8 4000 4000 0.8 ,
4
3000
4000
0
4
4 2 4 0.75 1000 2
0.75 0
4 ) 3000

1000 0.75



272

5
0.25 3000
@ 4000 1000 0.75
0.25 0.8 4000
0.2
Kahneman 10
1000
1000
3000 1 4000
0.8 3000 1< 4000 0.8x
Kahneman 0.75 0
Kahneman 10
11—y 1—-a uytavy +7 1-=08 ug+ Bogy
1=y 1-a +71-08 u
+ 1 - 7 a + }/ﬁ v - 4
1-7v 1-a +ty 1-p
Ugo 1-7 a+ 7‘8 Vo 1-7v
A Y B A 1-«a U a V)
B -8 w B
compound prospect A
Uuo V()
0
Uuo Vo
1-a u a v
w w~ 1l—a u+av

T «



273

uj

10

Uo

U]

10

2

w
Sw =nl-afu +7mafo
fw w T a =a
0 S ug =0 f o =1 a B
ur ~ l—a ugtavgy vy~ 1= uy+ B
fu =nl—a fuy +mafuov =rna
fo =xl=Bfu +x B fo =xp.
v 0=r=<l
w~ 1 =7 u + yv
6 7
fw=xl-y fu +t77 [ v
=rl-yYma +tmyxf.
w~ 1—7 uy+ yu;
= 1—-7 1—-a uy+ avy
+7 1-=B ug+ Bog
= 1-7 1—-a +71-08 ug
+ 1—-7 a+ 78 v
fw=xn 1=y 1l—a +7y1-08 f ug
tr =7 at 78 [ v
=x 1—-7a+7B.
9 a B re 01
7 1l—-Ya+ 7 =wl—-yYma +7oyxf.
70 =0=1=1
a=0
T Y3 =y np
k
T a =d

0<<a<B<

10

11

12



274

l-ya+y3%= 1-7y*t"+ /&

13 7:afﬁ
248t s
at+p =2 a+ﬁk
2k=2 k=1
T a = a.
2° prg=1 a>y>0 x<y<0
Viprt+tqy =vy +7 p va —vy
2
2
1
11
[ a x y&€ 0 1
Sy =fx [y
[ x 0 f a k
fax =2
Fax =f¢'
Fat+y=fe™ =fee
=fe fe& =FaxFuy
2
Fz =F 5+5 = F 5 >0
F 0 - F 2y >0
Fzxgy+0 =F xy FO
FO0=1
17 m n
Fme = Fa " Fax = F f ’
1 m
F -t = Fa F 2y = Fa »
¢ pi>c jo 18



1 275

1 Haim Levy and Zvi Wiener “ Prospect Theory and Utility Theory Temporary versus Permanent Atti-
tude towards Risk” Working Paper 2002.

2 Harry Markowitz “ Portfolio Selection”  Journal of Finance 1952 7 1  77—93.

3 Harry Markowitz Portfolio Selection ~Efficient Diversification of Investment . Blackwell 1991.

4 Kahneman Daniel and Amos Tversky “ Prospect Theory An Analysis of Decision under Risk”
Econometrica 1979 47 2 263—292.

5 Knight Frank H. Risk  Uncertainty and Profit. Boston MA Hart Schaffner & Marx
Houghton Mifflin Company 1921.

6 Haim Levy and Moshe Levy “ Prospect Theory and Mean-Variance Analysis” Review of Financial
Studies 2004 17 4 1015—1041.

7 von Neumann John and Oskar Morgenstern Theory of Games and Economic Behavior 3rd edition.

Princeton University Press 1953.

Consistency of the Prospect Theory
and the Expected Utility Theory

SHEN BIAN

East China Normal University

ZHiIE Cal
Fudan University

Abstract The expected utility theory EUT has dominated the theory of decision under
risk since the publication of von Neumann and Morgenstern’ s distinguished monograph’ Theory
of Games and Economic Behavior” . But human behavior that violates the EUT axiom has contin-
ually been detected. In a prominent paper* Prospect Theory An analysis of Decision under

Risk” Kahneman and Tversky summarized the main violations and generalized a descriptive model
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to explain these anomalies. This paper presents a proof that under the axiom of the algebra of
combination these two theories are exactly identical.
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