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Dislike of risk

>
>
>
>

Individuals prefer, ceteris paribus, higher outcomes to lower outcomes
Individuals prefer, ceteris paribus, lower risks to higher risks
The attitude towards risk is commonly referred to as risk aversion

More formally, we define

Individuals are risk averse if they always prefer to receive a fixed payment to a
random payment of equal expected value.

(B. Dumas and B. Allaz, Financial Securities: Market Equilibrium and Pricing Methods, Cengage Learning, London

1996)
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Risk premium

> Using the definition of risk aversion, we see can compare the expected utility of
risky outcomes and the utility non-risky outcomes

> The utility of the risky outcomes, should be less than that of a non-risky-outcome
with the same expected value

> The amount to be deducted from the safe outcome to obtain the same utility as
the risky outcome is the risk premium

> EU(V)]=UEV] -T)
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Risk premium

> Using the definition of risk aversion, we see can compare the expected utility of
risky outcomes and the utility non-risky outcomes

> The utility of the risky outcomes, should be less than that of a non-risky-outcome
with the same expected value

> The amount to be deducted from the safe outcome to obtain the same utility as
the risky outcome is the risk premium

> EUWV)=U(E[V] -1
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> E[U (V)] =E [U€V]) + ZFDW - v]) + 258D (v - Ev])’]

— U(E[V]) + L ZYEVDvar [v]

Slide 5 of 10
Risk aversion



Approximating the risky outcome

> We use a quadratic approximation of the expected utility of the individual facing
risky outcomes

> We use the expected value as a starting point, then make a linear adjustment, and
a quadratic adjustment

> EU ()] =E[UEV]+ ZED W - W) + 1 Z5ED (v - Ev])?]
= UEWV)) + 3 255 var V]
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P We use the expected value as a starting point
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Approximating the safe outcome

> We use a linear approximation of the expected utility of the individual facing a
safe outcome

P We use the expected value as a starting point and then make a linear adjustment
AU (E[V

U(E[V] —T0) = U(E[V]) + ZXEMD

b Setting this equal to the approximation of the risky outcome gives

82U<E[ v])
II = % —W Var [V]

oV

v
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Approximating the safe outcome

> We use a linear approximation of the expected utility of the individual facing a
safe outcome

P We use the expected value as a starting point and then make a linear adjustment
AU (E[V
UE[V] - TI) = UE[V]) + 2EWDy
b Setting this equal to the approximation of the risky outcome gives
82U<E[ v])

V

v

P The risk premium is increasing in the risk and the risk aversion
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P We use the expected value as a starting point and then make a linear adjustment
AU (E[V
U(E[V] —T0) = U(E[V]) + ZXEMD
b Setting this equal to the approximation of the risky outcome gives
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> We define z = —% as the Arrow-Pratt measure of absolute risk aversion
oV

> The more risk averse an individual is, the higher the risk premium: II = 1zVar [V]

> The second derivative of the utility function reflects the curvature of the utility
function
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We have the expected utility given as E [U (V)] =U (E [V] —1I)
The risk premium was II = $2Var [V]
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As marginal utility is positive, we can often maximize expected utility by
maximizing only the argument E [V] — £zVar [V]

> We can maximize expected utility without knowing the utility function, we only
require the risk aversion
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