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Advanced Microeconomics

EXERCISES ON CONSUMER THEORY UNDER UNCERTAINTY
Exercise 1
Marc is risk averse. He has initial wealth of w and suffers a loss D < w with probability p. With probability 1 – p Marc's wealth does not suffer any change. Marc can buy an amount of insurance A (receiving A in case the loss occurs), paying a price qA. Show that:

a) Marc wants to buy full insurance (i.e., A = D) when p = q.

A: Marc finds A to solve Max pu(w-D+A-qA) + (1-p)u(w-qA) s.t. A ≥0. When p = q, the FOC gives u'(w-D+A-qA) = u'(w-qA), which, since u''<0, implies w-D+A-qA = w-qA or A = D.

b) Marc wishes to buy insurance A < D if q > p. 

A: From the FOC computed above, when q>p, we have u'(w-D+A-qA) > u'(w-qA), which implies w-D+A-qA < w-qA or A < D.

c)  Explain intuitively.

A: Since Marc is risk averse, when insurance is actuarilly fair (p=q), he wants to buy full insurance (A=D). But, for p<q, he only insures partially.

Exercise 2
Filipe plays soccer with a second league team. If he does not suffer any injury by the end of the season, he will get a professional contract with his team, which is worth 10000 euros. If he is injured, he will get a contract as a fitness trainer, which is only worth 100 euros. The probability of suffering an injury is 10%. He is likely to get through the season unscathed with a 90% probability. Assume that Filipe's von Neuman-Morgenstern utility function is u(x) = √x.

a. How high is the expected value of this gamble? 
A: E(g) = 10000*0,9+100*0,1 = 9010.
b. Is Filipe risk averse, risk neutral, or risk lover?

A: Risk averse given that his utility function is concave, i.e., u’’ < 0.
c. How high is the expected utility of the gamble described above?

A: u(g) = 0,9*u(10000)+0,1*u(100) = 0,9*100 + 0,1*10 = 91.
d. Assuming that Filipe could buy insurance at price p that would pay him 9900 euro in the case of an accident, how high could the maximal value of p be for Filipe to still afford the insurance?
A: u(10000-p) = u(g) (p = 1719.
e. How high is the certainty equivalent for the above gamble? How high is the risk premium?
A: CE  = 8281; RP = E(g) –CE = 729.
Exercise 3
A risk-averse individual with initial wealth w0 and vNM utility function u(·) must decide whether and for how much to insure his car. The probability that he will have an accident and incur a dollar loss of L in damages is α ( (0, 1). Let p denote the rate at which each euro of insurance can be purchased (i.e., when x units of insurance are purchased, the agent pays px) and assume that insurance is available at an actuarially fair price (i.e., one that yields insurance companies zero expected profits). How much insurance, x, should he purchase?
A: The agent finds x to solve Max αu(w-L+x-px) + (1- α)u(w-px) s.t. x ≥ 0. Since insurance is actuarially fair, we have α = p and the FOC corresponding to an interior solution is p(1-p)u'(w-L+x-px) = p(1-p)u'(w-px), which, since u''<0, implies w-L+x-px = w-px or x = L.
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