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| Comgaring Risks

Let g and h be gambles

Question :
When Is g LESS RISKY THAN h ?

Answer :

When RISK-AVERSE decision-makers
are LESS AVERSE to g thanto h !
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/ Z 1/4
\ >S2 \ F$150
$100 $100
1/2 1/2

# from g to h: a MEAN-PRESERVING SPREAD
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Let g be a gamble.

® g IS ACCEPTED by a decision-maker with
utility « at wealth w If

E [u(w + g)] > u(w)

® g IS REJECTED by a decision-maker with
utility « at wealth w If

Eu(w + g)] < u(w)
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“risk-averse decision-makers are
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g IS LESS RISKY than h
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» WEALTH-UNIFORM DOMINANCE:

# IS acomplete order

» IS equivalent to the order induced by the
Aumann-Serrano index of riskiness

g >wu h <= R*(g) < R*3(h)

® UTILITY-UNIFORM DOMINANCE:
® IS acomplete order

» IS equivalent to the order induced by the
Foster—Hart measure of riskiness

g 2w h < R™(g) < R™M(h) I
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(1 / the CRITICAL RISK-AVERSION coefficient )

Foster—Hart measure of riskiness R FH -
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| Riskiness.Orders

v X
@>Wu@* @>UU@*
7 Y

R*>(g) < R*>(h)  R™(g) < R™(h)

* = complete order
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® GAMBLE g:

» areal-valued random variable
s Elg]| >0

s Plg<0]>0

» finitely many values

® UTILITY u:
o u:R;y— R (putu(x) = —oco forx < 0)
» strictly increasing

& COoncave I
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| Acceptance Dominance

® p*x g =the p-DILUTION of g =
g with probability p, and
0 with probability 1 — p

® g accepted <= p * g accepted
Elu(w+p*g)| = pE[lu(w+g)|+(1—p)u(w)

Theorem.
g ACCEPTANCE DOMINATES h
<~
there exist p, g € (0, 1] such that

p * g STOCHASTICALLY DOMINATES q * h I
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For every g with E[g] > 0

® g =>p29:
o 2u(w+x) > ulw—+2x) + u(w)
® 2E[u(w + g)] 2 Elu(w + 29)] + u(w)

.og}SZg:

E[g] < E[2g] I



Acceptance Dominance

For every g with E[g] > 0

® g=a2g:
s 2 u(w+4+x) > u(w-

o 2E[u(w + g)] > Elu(w -

-2x) 4+ u(w)

- 2g)] -

s F  Elu(w+g)] <u(w)
THEN E[u(w + 2g)] < u(w)

® g %S 2g :
Elg] < E[2g]

- u(w)
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® g IS LESS RISKY than h whenever risk-averse
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# rejection of different gambles should be
compared whenever it IS SUBSTANTIVE:
UNIFORM over a range of decisions
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| Summary

® g IS LESS RISKY than h whenever risk-averse
agents are LESS AVERSE to g than to h

#® AVERSION to a gamble: REJECTION

# rejection of different gambles should be
compared whenever it IS SUBSTANTIVE:
UNIFORM over a range of decisions

g 1s less risky than h
whenever
g I1s uniformly rejected less than h

by risk-averse agents I
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| Summary

® ORDINAL approach to riskiness
(Aumann—-Serrano and Foster—Hart: “cardinal®)

o OBJECTIVE: depends only on the gambles
(not on any specific decision-maker)

o STATUS QUO: current wealth w
(in addition to the utility )

® g—>p Mg forevery A > 1

(ALL risk-averse agents reject Ag more than g) I
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