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Abstract

This paper exams the condition which
makes a risk-adverse and risk-prudent
individual take less risk under a change in
multiple  risks. We  show that
marginal-payoff weighted risk dominance is a
necessary and sufficient condition of
unambiguous comparative statics for all
risk-adverse and risk-prudent individuals.
The result is different from that of Gollier
(1995), who showed that marginal-payoff
weighted risk dominance is the necessary and
sufficient  condition of  unambiguous
comparative statics for all risk-averse
individuals under a change in a single risk.

Key words: risk averse, risk prudent, risk
dominance

Introduction

After Rothschild and Stiglitz (1970,

BRERHLBELER LA
1971) pioneered the introduction of
second-order  stochastic dominance to

measure an increase in risk of a random
variable, many other researchers began to
investigate whether an increase in risk makes
a risk-averse individual—as defined by Pratt
(1964)—demand less risky assets (Dreze and
Modigliani, 1972; Diamond and Stiglitz, 1974;
Meyer and Ormiston, 1983, 1985; Black and
Bulkley, 1989; Eeckhoudt and Hansen, 1980,
1983; Dionne and Eeckhoudt, 1987, and
Briys, Eeckhoudt, and Dionne, 1989).

Gollier (1995) showed that a risk-averse
individual will demand less risky assets if and
only if the distribution of the random variable
after changing the “marginal-payoff weighted
risk” dominates the original distribution of the
random variable.  Although this line of
research has generated many valuable findings,
most of them are devoted to the case where
there is only one source of risk. However,
many economic problems involve more than
one source of risk. Hadar and Seo (1990)
made the first contribution on this issue.
They found the necessary and sufficient
conditions for all risk-averse investors to
increase their investments on a risky asset in
the case of independent risky assets. Meyer
and Ormiston (1994) extended their results to
the case of dependent risky assets. Dionne
and Gollier (1996) further showed that Linear
Stochastic Dominance, proposed by Gollier
(1995), is the least-constrained necessary and
sufficient condition in the case of dependent
risky assets. However, all of these papers
assumed that the marginal cumulative
distribution of one risk remains unchanged
when the conditional cumulative distribution



of the other risk is altered. Thus, they just
consider an increase in the risk of a random
variable rather than an increase in the risk of
the joint underlined distribution.

This paper intends to fill this gap. We
analyze the case when an individual’s payoff
depends on a decision variable and two
random variables. We provide a necessary
and sufficient condition of unambiguous
comparative statics of an increase in risk for
all risk-adverse and risk-prudent individuals,
as defined by Kimball (1990).

Marginal-Payoff Weighted Risk
Dominance

Let us assume that an individual’s payoff
Z(x,y,a) depends on not only random

variables x and y but also on a decision
variable « . Let us assume that Z_ >0,
Z,>0, and ny <0. The decision maker
chooses an optimal « to maximize his
expected utility, E[u(Z(x,y,a))]. Let us
assume that #'()>0 , #"()<0 , and
u”()>0. The model can be written as

Max  Ep[u(Z(x.y,a)] = [/ u(Z(x,y,a)f (x,y)dxdy

()
The first-order condition of the model' is
Hy = [[Z.(ey.a; ' (Z(x.y,0;)f (x.y)dsdy =0,
@)
where a; is the optimal solution under

distribution F .

After an integration by parts,
HF

= U(Z(x, y,ap)Ts(x, ¥)
- [[ @0y, )2, 05 ;)7 (5, )
- [ W @Gy a0z, (5 y @), y)dy
[ 12,y e’ @@ v+
Zx (x’y’ a; )Zy(x’y’ a; )um(Z(x,y,a; ))]Tp(x’)’)d"d%

€)

where

' Let us assume that the second-order condition of

the model is satisfied to ensure an interior solution.

T, (x,y) = jy’ j “Z_(a,1,)f(t,s)dtds.
_ @)

Definition 1

Under two random variables, a joint
cumulative distribution G is marginal-

payoff weighted risk dominated by a
joint cumulative distribution F if and
only if

y 37506 y) <yrp(x,y), Vxelxx],

and Vyely, ;], where
to(x,)= [ [ Z. (a1, ) )dtds

and 7,(x,y)= jyy j "Z_(a,1,5) f(t,s)dtds.

It can be shown that the linear stochastic
dominance proposed by Dionne and Gollier
(1996) implies marginal-payoff weighted risk
dominance in Definition 2 if the marginal
cumulative distribution of one risk remains
unchanged when the conditional distribution
of the other risk is altered.

Theorem 1
If Iy ars(x,y) <yrp(x,y) ,

Vxe[g,;] , and ‘v’ye[z,;] , then

* *
a; <a;,
VYu'>0 ,u"<0,and u">0.

When there is only one source of risk,
Gollier (1995) showed that a risk-averse
individual will demand less risky assets if and
only if the distribution of the random variable
after the change “marginal-payoff weighted
risk” dominates the original distribution of the
random variable. However, in the case of
two sources of risk, we show in Theorem 1
that marginal-payoff weighted risk dominance
is a necessary and sufficient condition for all
risk-adverse and risk-prudent individuals (not
all risk-averse individuals) to demand less
risky assets.

Conclusion

In the case of two risk sources, this



paper shows that marginal-payoff weighted
risk, first proposed by Gollier (1995), is a
necessary and sufficient condition of
unambiguous comparative statics for all
risk-adverse and risk-prudent individuals.
We also find that marginal-payoff weighted
risk dominance is implied by linear stochastic
dominance, as proposed by Dionne and
Gollier (1996). Moreover, the result is
different from the findings of Gollier (1995),
who showed that marginal-payoff weighted
risk dominance is the necessary and sufficient
condition of unambiguous comparative statics
for all risk-averse individuals in the case of
one risk source. An obvious extension of
this paper will be the search for the necessary
and sufficient conditions of the problem with
more than two sources of risk.
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