Lecture 6 (continue)
Decision under uncertainty
Certainty equivalent and risk premium (Please ignore this section in the last handout)

Certainty equivalent

The certainty equivalent of any simple lottery is an amount of money (wealth), called certainty equivalent (CE), offered with certainty such that u(L) = u(CE). Therefore, if CE < E(L), the consumer is risk averse. If CE > E(L), the consumer is risk loving.

Risk premium


The risk premium is an amount of money (wealth), P, such that u(L) = u(E(L)-P). In other word, P = E(L) – CE. If the risk premium is positive, the consumer is risk averse. Therefore, the risk premium is the amount of money the consumer is willing to pay in order to reduce his risk when facing the lottery.

Example 1: Suppose that u (a) = ln(a). Let the lottery L offer the equal chance of winning and losing $100. Initially, the consumer has the wealth of $2000. Find the certainty equivalent and risk premium.

State of Nature

- Suppose that the possible states of Nature are:

· “car accident” (B-Bad)

· “no car accident” (G-Good).

- Accident occurs with probability p,  does not with probability 1-p ;
- Accident causes a loss of $L.
Contingencies

- A contract implemented only when a particular state of Nature occurs is state-contingent.

- For example, the insurer pays only if there is an accident.

- A state-contingent consumption plan is implemented only when a particular state of Nature occurs.

Suppose that the consumer initial wealth is W. Then the state-contingent consumption plan is : consume W if there is no accident and consume W-L if there is an accident.

State-Contingent Budget Constraint

· Each $1 of accident insurance costs 
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· You can buy $K  of insurance (the coverage of accident = $x).
· Consumer has $m of wealth.

· G is consumption value in the no-accident state.

· B is consumption value in the accident state.
· Endowment = when no insurance is bought.
· No accident (good state): G = m – (K  
· Accident (bad state): B = m – L – (K + K or B = m – L + (1 – ()K.

· Combine these two, we have the following budget constraint
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Contingent-consumption decision

The consumer will have expected utility of



[image: image4.wmf])

(

)

1

(

)

(

G

U

p

B

pU

EU

-

+

=


Then we can write the consumer’s objective function as:


Max 
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s.t. 
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The equilibrium condition is 
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 (MRS = slope of the budget line)

Actuarially fair insurance (revision)

For insurance to be actuarially fair, the insurance company should have zero expected profits.

Suppose that you own a car of value L, and the probability of an accident which would total the car is p. If K is the amount of insurance you can purchase, how much should K be? Given that the premium (price of the insurance) you would have to pay is 
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, for $1 worth of insurance, so for $K of insurance, you'd be paying $
[image: image9.wmf]g

K as a premium.

With probability p, the insurance company must pay $K, while receiving $
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K in premiums. With probability (1-p), they pay nothing, and continue to receive $
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K in premiums. So their expected profit is: p(
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K - K) + (1-p) 
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K 
If this equals zero, we have: pK(
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 -1) + (1-p) 
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K = 0
Dividing throughout by x, we get: p
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 - p + 
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- p
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 = 0 
i.e. p = 
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.

So for insurance to be actuarially fair, the premium rate must equal the probability of an accident.
How much insurance should the consumer buy?

The consumer will choose a value of x so as to maximize the expected utility. Given actuarially fair insurance, where p = r, and the initial wealth of consumer is w. The optimization problem would solve: 

max pu(W - 
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K - L + K) + (1-p)u(w - 
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K)
FOC : (1-p) 
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u'(w - 
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K- L + K) - 
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 (1-p) u'(w - 
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K) = 0, 
           u'(w - 
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K- L + K) = u'(w - 
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(1)
           (1) together with the concavity of VNM utility, we have:
           w - 
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K- L + K = w - 
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(2)
so we must have K = L.
So, given actuarially fair insurance, you would choose to fully insure your car.

Example 2: A person with $10,000 income who faces a 50:50 chance of getting ill and has to pay $4,000 medical bills. Suppose that the consumer has the utility function of his wealth as u(a) = ln (a)
i) Find the expected income.
ii) Find the expected utility.

iii) Find the risk premium and certainty equivalent of this person.

iv) Find the fair insurance premium.

v) Find the amount of insurance the consumer will buy.
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