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Questions 1-3. A person has income w, and spends his income on consuming goods 1 and 2.
The amounts of goods consumed are z; and z,. The prices of the two goods are p; and pp. The
person gets utility from the consumption of the two goods, and from the money he has in the
bank, m = w — p1T; — p2T2. The person’s utility function is u(z;, a:é, m) =10Inz; +Inzy +m.
The person always maximizes his utility. '

1. Suppose that w = 10. What is the person’s demand function for z;?
2. Suppose that w = 20, how much money will the person put in the bank?

3. Suppose that w = 30. What is the person’s price elasticity of his demand for ;7 [Take the
absolute value of the elasticity.]

Questions 4-6. ‘A farmer grows rice. If there is enough rain (case A) in the next three
months, he will. make a profit.of $30,000. If it does not rain much (case B), his profit will be
only $10,000. From his experience, he believes the probability of case A is 1 /2. His current
wealth is $10,000, so his final wealth will be either $40,000 or $20,000. Let W be his final
wealth. His (Bernoulli) utility function of W- is U(W) = vW.

4. Suppose the government prbvides an insurance plan for the farmer. If he pays $0.5X to
- the government now, he will get $X from the government when case B occurs, but will get
" nothing when case A occurs. What is the optimal X for him?

5. Suppose there is no insurance plan. The farmer can drill a well to pfepare for the rain
shortage. It costs C dollars to drill a well. When case A occurs, the well is useless. When
case B occurs, the farmer can still have enough water, and get $30,000 from selling rice. So
his final wealth will be $40,000 — C in both case A and case B.-What is the amount of C
for him to be indifferent between drilling and not drilling?

6. Suppose C' = 12, 000. Now there is a weather expert who can predict perfectly the amount
- of rainfalls. If the expert predicts that there will be enough rain, the farmer does not need
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to invest on the well. If he predicts that the rain will not be enough, then the farmer
knows he should invest. However, it costs I dollars to buy the information. Write down the
equation that determines the maximal amount of I that the farmer is willing to pay for the

infqrmation.

Questions 7-8. Suppose the car market is monopoly. The cost function of cars is ¢(z) = 11z,
where z is the quantity of cars. The demand function for cars is £ = 13100 — 100p, where.p
is the price. The manufacturer, company M, does not sell directly to consumers. Instead, it
sells the cars to the retailer, company R, and then R sells the cars to consumers. To sell a car,
R needs to buy a car from M at price w (the wholesale price) but there is no other cost for
selling cars. If R charges the price of car as p, then R’s profit is IIg = (p — w)z. R acts as a
monopolist in the retail market. R will order from M the exact amount of cars it will sell, and
so if R sells z cars, company M will have a profit IIy = (w - 11)z.

7. What is the price that maximizes R’s profit? Write it as a function of w.

8. What is the wholesale price w that maximizes M’s profit?

Questions 9-10, Continue from the last two questions. Suppose company M is considering
whether to sell to consumers directly. The cost for M to sell 1 car to a. consumer is k. So M’s
proﬁt will be ITps = (p — 11 — k)=, if M sets the price of car as p.

9. What is M’s maximal profit from selling directly to consumers? Write tbls profit as a
function of k.

10. Consumers will prefer buymg directly from M if k < k, and prefer buying from R if k > k.
What is the value of k'? '

Questions 11-13. In a perfect competition industry, The demand function is ¢ = 10000 ~
500p. The total cost function of a firm is ¢(z) = 2z + 0.01z2 + F, where z is the amount of
.output and F is the fixed cost. Firms might have different va.lues of F'. The following questxons
are independerit.

11. In the short run, suppose there are 50 firms whose fixed costs are all F = 100. What is the
equilibrium price?

12. In the short run, suppose there are 10 firms whose F' is 50, and 10 firms whose F is 100,
What is the equilibrium price?
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13. In the long run, firms can exit or enter the industry freely. A firm exiting the industry
will have 0 cost. A firm stays in or enters the industry will have a total cost function .
¢(z) = 2z + 0.01z2 + 100. How many firms will be in the industry?

Questions 14-16. An economy has the production function ¥; = ANPSK?5 in period t,
where Y, is the output, N; is the population, and K; is the capital stock in period ¢. The
deprécia.tion rate is d = 0.1, and the population growth rate is n = 0.05. Saving is S; = 0.3Y;.
Let C; be the consumption in period t. The per-person output, per-person capital stock, and
- per-person consumption are y; = Y;/N;, ky = K/, and ¢; = C;/N;. The steady state value
of ¢ is ¢*. ‘

14. Write ¢* as a function of A.

15. How would ¢* change when the economy accepts more immigrants?

16. How would ¢* change when the economy cuts its interest rate?
- Questions 17-19. An economy has the IS curve:
r = (20500 —'-8).’) /10000,
where r lS the real interest rate, a_hd Y the real GDP. The LM curve is
| T = (—50+Y)/1000 — 2664/(10P),

where M is the nomail money supply, and P is the price level. The full-employment output is
Y = 2500.

17. Derive the equation of the aggregate demand curve.

18. The short-run aggregate supply curve is
Y =Y +10(P - P®),

where P* is the expected price level. If P¢ = 130, what is the price level in the short-run .
equilibrium?

19. What is the price level in the long-run equilibrium?
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Questions 20-21. Assume there are two countries: Home and Foreign. The following events
are independent from each other. Assume other things remaining the same in each question.

20. The Home country’s output increases. Will the Home country’s currency appreciate or
depreciate? '

21. The Foreign country’s output increases. Will the Home country’s currency appreciate or
depreciate? ’

Questions 22-25. Assume there are only two countries in the world: Home and Foreign.
They are both in the world that classical macroeconomics is correct. Home country uses the
currency h, and Foreign country uses the currency f. The aggregate demand of Home country
- _
Y =400 + 50M/ P,
and the aggregate supply is
| Y =¥ =1000

~ The money supply in Home is 48 h. The price level in Foreign country is 20. The real exchange
rate between the two currencies'is 1 h equal 5 f.

22. What is the price level in Home?

23. In the foreign exchange market equilibrium, 1 & is worth z amount of f. What is the value
of 7 [This is the nominal exchange rate.]

24. Suppose the central bank of Home sets the nominal exchange rate as 1 h equal 50 f and
_ keeps the rate fixed. What will happen to this central bank’s stock of official reserve asset?

25. Suppose the central bank of Home sets 1 k equals 50 f and keeps the rate fixed. The central
" bank also changes its money supply to y. How much should y be for the rate that 1 h equal
50 f to be the equilibrium?
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