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1. Sean consumes two goods, x; and x,. His utility function is U(x,,x,) = x)x, . The prices of the two

goods are p1=$2 and p,= $2, and Sean’s income is $30.

(a) Find Sean’s optimal consumption bundle (x,,x,)= (D

(b) Suppose that the price of x; increases from $2 to $4, while the price of x; and Sean’s income do not
change. Find the Slutsky substitution effect and Slutsky income effect of the change in x; due to this

price change. The substitution effect is Ax’ = ) , and the income effect is Ax] =

&)

2. Consider a market of automobiles where the inverse supply curve is P = 10 + 2Q and the inverse
demand curve is P =40 - Q. Suppose that the government imposes a price ceiling which equals 20. The
equilibrium quantity is 4 . The consumer surplus is (5) , and the

producer surplus is (6)
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3. In the base period (t = 0), the prices of good 1 and good 2 are p =1 and p) =2, and quantities of
consumption are ¢, =20 and g} =5. In the current period (t = 1), the prices are p! =3 and pl =4,

and quantities of consumption are g, =10 and ¢, =10. The Paasche price index is

(7

4. Henry has 16 hours of free time every day. He can allocate the 16 hours on either work or leisure. If he
works, he can make w dollars every hour. In addition to the income he earns from working, Henry also

gets m dollars from his parents every day. His utility function is U=C’L , where C is the money (dollar)
spent on consumption, and L is the time (hour) spent on leisure,

(a) Write down Henry’s budget constraint (expressed by C, L, w, and m): (8)

(b) If w = 10 and m = 20, Henry will work &) hours a day.

5. Jackson’s income in the current period (t = 0) is $100, and his income in the next period (t =1} is $ 150.
If the present value of his total income in the two periods is $225, the interest rate is (10)
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Part IT: Answer the following 10 questions. Each question accounts for 5
points.

1. Consider a production function for a graduate school applicant, s =
f(z,a). s is the student’s potential score as a function of her extracurric-
ular activities z and academic works a in college. The corresponding cost
function c(s) = c(ty, tq; 8) is the time this student has to spend to achieve
any s, where t, and t, are the hours spent on extracurricular activities x
and academic works a, respectively.

(a) Write down the production function and cost function when the ad-
mission committee grade the score based on the worst performance
in either extracurricular activities or academic works.

(b) Write down the production function and cost function when the ad-
mission committee grade the score based on the performance in both
extracurricular activities or academic works.

(c) Explain duality between production and cost functions using the an-
swers above.

2. Adverse selection for health insurance company means that, everything
else equal, people with worse health status are more likely to buy in-
surance; the most healthy people would be the last one to get covered.
Consider each insured person as a product of insurance company. Insur-
ing people with worse health status means this “product” would require
higher marginal cost to produce than the other people, because the med-
ical expense for people with worse health status are likely higher.

(a) Depict the average cost and marginal cost curve of a health insurance
company as their customers increase. Think abeut the sequence of
people to get insured based on their health status.

(b) Based on the answers above, propose an empirical test on the exis-
tence of adverse selection in a given data with sufficient information.

(c) How adverse selection relates to the return to scale of health insur-
ance company?

(d) One of the purposes to offer the National Health Insurance in Taiwan
is to addresss adverse selection. Explain how this works with your
answers above.
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3. As the owner of the only tennis club in an isolated wealthy community,
you must decide on membership dues and fees for court time. There
are two types of tennis players. Serious players have demand @1 =10-P,
where ()1 is hours per week and P is the fee per hour for each individual
player. There are also occasional players with demand Q, = 4-0.25P.
Assume that there are 1000 players of each type. Because you have plenty
of tennis courts, the marginal cost of each hour is zero. You have fixed
costs of $10,000 per week, though. Serious and occasional players look
alike, so you must charge them the same prices.

(a) Suppose that to maintain a professional atmosphere, you want to
limit membership to serious players. How should you set the annual
membership to maximize profits?

(b) Following (a), how should you set the court fees each week to maxi-
mize profits? :

(e) A friend tells you that you could make greater profits by encouraging
both types of players to join. Is she right? Prove.






