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L. Multiple Choice (1 point each)
- Identify the letter of the choice that best completes the statement or answers the
question.

1. John has an income of $m per week. He consumes only two commodities, z and y. Let p, be
the price of z and p, be the price of y. If he consumes more than X units of z per week, he can use
coupons to buy the next Z units of z at a price of py(1 — s). If he buys more than X + Z, he has
to pay the full price p, for additional units. His weekly income is greater than p, [X + (1 -38)Z].
The maximum amount of x that he can buy per week is

) X + mZ.

R Lz

. % + s8Z.
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2. Professor Lin gives 3. midterm exams.~Only the highest one counts. You are taking his course
and have a 60 on your first exam. I.et =5 be your score on the second exam and xz3 be your score on
the third exam. If you draw your indifference curves for scores on the second and third exams with
z, represented by the horizontal axis and 3 represented by the vertical axis, then your indifference
curve through the point (23, z3) = (50, 70) is

A. Tl-shaped with a kink where =, = z3.

B. three line segmentsy one vertical, one horizontal, and one running from (70, 60) to (60, 70).

C. a straight line, running from (0, 70) to (70,0). '

D. an L-shaped curve with its point at.(50, 70).

3. Consider the utility function to be min{z, yz}. The price of z is $1, the price of y is $4, and the
price of z is $4. Henri’s income is $20. How many units of z does Henri demand?

A5

B. 20/9

C.2

D.3

4. Suppose that the production function is f(z1,zs) = (2§ +z3)° +c, where a, b, and c are positive
constants. For what values of a, b, and ¢ does the firm have constant returns to scale?

A. For any values of ¢ if b < 1 and ¢ = 0.

B. For any values of a and ¢ if ab < 1. '

C. For any values of ¢ and c if ab = 1.

D. For any value of cifa < 1 and b < 1.
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5. Roommate 1’s utility function is 3X; + G and Roommate 2’s utility function is X»G, where
G is their expenditures on the public goods they share in their apartment and where X; and X5
are their respective private consumption expenditures. The total amount they have to spend on
private goods and public goods is $30,000. They agree on a Pareto optimal pattern of expenditures
in which the amount that is spent on Roommates 1’s private consumption is $5,000. How much do
they spend on public goods?

A. $1,000

B. $15,000

C. §7,999

D. $18,000

6. Consider a monopolistically competitive market in an economy moves from autarky to free trade.
Which of the following statements is (are) correct?
(i) The domestic demand curve for a domesticfizmn will shift to the right.
(ii) The price elasticity of domestic demand that a domestic firm faces will increase in the absolute
value. '
(iii) The domestic firm’s markup will decrease.

A. Only (i)

B. (i) and (1)

C. (ii) and (iii)

D. (i) and (iii)

7. Which of the following curves is not affected by the existence of diminishing marginal product
of input factors?

A. The average fixed cost curve.

B. The aVerage variable egst curve.

C. The marginal cost curve.

D. The variable cost curve.

8. Suppose the shutdown point of a firm in a perfectly competitive market is that the market price -
is $10. At the shutdown point, the average total cost of the firm is $20. What is the average fixed
cost? ‘

Ab

B. 10

C. 15

D. Need more information.
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9. The information in the table below shows the total demand for gasoline in a small urban market.

Assume that each gasoline provider pays a fixed cost of $100,000 (per year) to operate in the market

area and that the marginal cost of providing the gasoline to a household is zero.

Quantity | Quantity (per year)

0 120
3000 90
4000 80
5000 70
6000 60
7000 40
8000 30

Assume any agreement between two fizms are not enforceable and two fitms compete in quantity.

What is the market price under the Nash equilibrium according to the table?

A. 80
B. 70
C. 60
D. 40

10. 'In a monopolistically competitive market, if the long run marginal cost curve intersects the

long run marginal revenue cost curve and long run average cost curve when the marginal cost is

$10 and $20 respectively, which of the following choices is a possible long run equilibrium market

price?
A5
B. 10
C.15
D.21

11. How would a decrease in the frictional unemployment affect the long-run Phillips curve?
A. It would shift the long-run Phillips curve right.
B. It would shift the long-run Phillips curve left.

C. There would be an upward movement along a given long-run Phillips curve.

D. There would be a downward movement along a given long-run Philips curve.
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12. In the Unites States, the CPI was 80 in 1980 and is 300 today, then $100 today purchases the
same amount of goods and services as ‘
A. $26.67 purchased in 1980.
B. $33.33 purchased in 1980.
C. $40.00 purchased in 1980.
D. $80.00 purchased in 1980.

13. If total spending rises from one year to the next, then which of the following could not be true?

A. the economy is producing a smaller output of goods and services, and goods and services are
selling at higher prices.

B. the economy is producing alarger output of goods and services, and goods and services are
selling at lower prices. .

C. the economy is preducing a larger output of goods and services, and goods and services are
selling at higher prices.

D. the economy is producing a smaller output of goods and services, and goods and services are
selling at lower prices.

14. You put money into an account that earns a 3 percent real interest rate. The inflation rate is
2 percent, and the tax rate on your interest income is 20 percent. What is your after-tax real rate
of interest?

A. 2.0 percent.

B. 2.4 percent.

C. 3.0 percent.

D. 3.6 percent.

15. Time inconsistency will cause the
A. short-run Phillips curve tosbe higher than otherwise:
B. short-run Phillips curve to be lower the otherwise.
C. long-run Phillips curve to be farther to the right than otherwise.
D. long-run Phillips curve to be farther left than otherwise.

16. Which of the following policies should be used to close an inflationary GDP gap?
A. A decrease in government purchases.
B. An increascs in taxes.

C. A decrease in money supply.
D. All of the above.

— EEREBEE  RFHH -
w‘ﬁ@%%$%x°




Bugkiaire 112 L4525 miuBatamis S4FREHA
% (R %67

¥ wo# 8| @&F2  (sna| BERAFEM |Fuwm) 2382 E=H

T4

17. If a country has a current account balance of -$120 and a capital and financial account balance
of $80, there willbe __________ in official reserves of

A. an increase; $40.
B. an increase; $200
C. a decrease; $40

D. a decrease; $200

18. When the central bank in a country decreases the money supply, its
A. price level rises and its currency appreciates relative to other currencies in the world.
B. price level falls and its currency appreciates relative to other currencies in the world.
C. price level falls and its currency depreciates relative to other currencies in the world.
D. price level rises and its currency depreciates relative to other currencies in the world.

19. The Ricardo-Barro effect states that government deficits
A. increase the equilibrium real interest rate, crowding out investment.
B. decrease private saving, the equilibrium real interest rate and investment.
C. increase private saving and have no effect on the equilibrium real interest rate and investment.
D. decrease the equilibrium real interest rate and increase investment.

20. Suppose potential GDP exceeds real GDP in a short-run maecroeconomic equilibrium. If
aggregate demand does not change, then the

A. short-run aggregate supply curve will shift rightward as the money wage rate decreases.

B. short-run aggregate supply curve will shift leftward as the money wage rate increases.

C. long-run aggregate supply curve will shift-leftward as the money wage rate increases.

D. long-run aggregate supply curve will shift leftward as the money wage rate decreases.

T1L. Problems and Short-essay Questions

1. Consider the following utility function.

3z, + zs if z; > 219,

gxl + %lmz otherwise.

’U,(.T,‘l,xg) = {

A. (7 points) Calculate the marginal rate of substitution.

B. (6 points) (9,1) and (c,6) sit on the same indifference curve. What is the value of ¢?

C. (7 points) Let m stand for the consumer’s income. Please calculate the demand function as
a function of p;, ps, and m.
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2. Suppose Firm A is the only seller of Product A in a closed economy. The firm faces the following
demand, marginal revenue, and marginal cost curves.

Demand: P =70 - Q

Marginal Revenue: MR = 70 — 2Q
Marginal Cost: MC = 10 4+ Q

Total cost: TC = 210 + 10Q + 0.5Q?

A. (4 points) Please calculate the efficient loss due to the monopoly.
Suppose the government of the econemy decides.to open the market to the world. The world
price of Product 4 is $30.
B. (4 points) How many units of Product A will the economy export or import in the short run?
C. (4 points) How many units of Product A will the economy export or import in the long run?
D. (8 points) In the long run, if the government wants to maintain that both the domestic
producer and foreign importers coexist in the domestic market, the government should tax or
subsidize the importers? What is the minimum value of the per-unit tax or the per-unit subsidy
to achieve this goal? A

3. Consider an economy where the representative consumer has a utility function U = C'F over
clothing C' and food /7, and has an income of $40.

A. (8 points) Suppese in year one (the base year), the prices of clothing and food are p} = 2
and ph = 2, respectively. What is the consumer’s optimal consumption bundle? How much utility
does the consumer receive from this bundle?

B. (6 points) Suppose in year two, the pricesof clothing and food become pZ = 2.5 and p% =10,
and the consumer’s income inereases in proportion to the consumer price index (CPI). What is the
consumer’s optimal consumption bundle?

C. (6 points) What is the mininum ncome in year two that enables the consumer to achieve
the same level of utility as in year one? How much does the CPI overstate actual inflation due to
the substitution bias?

4. In an economy, autonomous consumption expenditure is $100 billion, investment is $300 billion,
and government expenditure is $150 billion. The marginal propensity to consume is 0.90 and net
taxes are $150 billion. Exports are $450 billion and imports are $550 billion. Assume that net
taxes and imports are autonomous and the price level is fixed.

A. (5 points) What is the value of consumption multiplier?

B. (10 points) Calculate the cquilibrium aggregate expenditure.

C. (5 points) If government expenditure increases by $200 million, what is the change in the
economy’s equilibrium real GDP? ‘
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1. Coinsurance clause

2. Endorsements and riders
3. Facultative reinsurance
4. Grace period

5. lrrevocable beneficiary
6. Maximum possible loss
7. Rebating

8. Subrogation
9. Accelerated death benefits

10. Estoppel
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1. Assume that 30% of the population is hypertensive. An automated blood-pressure testing device is used to
examine the prevalence of hypertension. Suppose that 80% of hypertensives and 20% of normotensives are
classified as hypertensive by this device. What is the predictive value positive (also known as “precision”)
of the device? (15%)

2. Two players join in a coin-flipping game. They take turns in flipping a coin. The probability that the coin
will come up heads is £ The first player to obtain a head is the winner. Suppose that we are interested in the

probability that the first player to flip is the winner. This probability is referred to be as £{¢).
(a) Find the value of £m11 f{£).(10%)

(b) Find f(t). (15%)
3. Alex is playing a gambling game where he draws a card from a 52-card playing deck. He will be paid 15
dollars for drawing a king or an ace and 5 dollars for drawing a jack or a queen. He will have to pay 4

dollars if he draws any other card. What is the expected value of his gain from this game? (15%)

4. The length of time required by patients to complete a one-hour medical test is a random variable with a
density function as follows.

f(t)=at? +t,0<t<1;0,0therwise
Find a. (10%)

5. (a) What is a random variable? (5%)

(b) What is a random sample? (5%)

(c) What is a confidence interval? (5%)

6. Show your understanding of key classical assumptions of ordinary least squares linear regression. (20%)
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Problem 1 (30 points) (10 % each)

Evaluate the integral

zdz

(b)

()

Problem 2 (15 points)

CONVerges.

Problem 8 (40 points)
Evaluate the limits: (10"%-each)

(a) 2

T—r—00

(d)
1

/2 7?2 +4
dz
, x4+ 328 + 222

0 |
/ xie %dz.
0

Find the interyal of = such that the power series

> iy
£~ In(k+1)

:Iz:i_l;l’(l) fO $14t+t3 dt'
(b) i (¢ - 1
im (e® — 1)z
z—0+
(c)

1
li 1+ =)=,
im ( —l—m)

1 1)_

il
A (7

+n+2+”'

+n+n
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Problem 4 (15 points)

(a) Given an € — & approach to show that

lim f(z) = L,
implies
tim | f(z)| = |Z).

(b) Show that the reservedidirection’of the above statement is not true.
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1. (10pts) The likelihood of the economy improving, remaining stable, or

declining is

State of the Economy

Probability

improving
remaining stable
declining

0.3
0.5
0.2

The stock prices for Company A and Company B will experience the

following changes:

State of the Economy

Company A

Company B

improving
remaining stable

declining

Increase 18%
Increase 8%
decrease 13%

Increase 15%
Increase 7%
decrease 6%

Fill in ‘the blank for the following statements about the percentage price

changes for Company A and Company B.
(a) (5pts) Which company has the larger mean of the percentage

change? Company A; Company B; or Both have same mean.

(b) (Gptsh
age change? Company A, Company B, or Both have same mean.

Which company has the larger variance of the percent-

2. (5pts) If losses follow an exponential distribution with a mean of 1 and

two independent losses are observed. the probability that either of the

losses is more than twice the other is (Fill in ghe blank).

. (10pts) Let X;, Xg, - - -, Xn, be afandom sample from distributions with

probability density functions f(z:8) = e 9,0 < 1 < c0,-0 < 8 <
co, 0 elsewhere. Find the maximum likelihood estimator of 6.

4. (20 pts) Please explain the following items.

(a) (10 pts) The Central Limit Theorem
{b) (10 pts) Prior and Posterior distribution

:‘E_l*l_I;
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5. (10 pts) For a one-year term life insurance policy of 1000:

(i) The premium is 30.
(ii) The probability of death during the vear is 0.02.
(iii) The company has expenses of 2.

(iv) If the insured survives to the end of the year, the company pays a
dividend of 3.

Ignore interest. Caletilate the variance in thelamount of profit the com-
pany makes on this policy.

6. (15 pts) The number of Josses on a homeowner’s policy is binomially
distzibuted with parametérs m = 5 andwg. g varies by policvholder
uniformly between 0 and 0.4, Caleulate the probability of 2 or more
losses for a policyholder.

7. (18 pts) Demonstrate that the probability density function for a normally
distributed random variable has inflection points at & = g+ ¢

8. (15 pts)Let 33 <\¥5 < ... < Y}, be the order stsatistics/f a random
sample of size # from the exponential function/f (@) =e %0 < 2 < 0o

(a) (10 pts) Prove that %, = nY;, Zo.="(n= 1)(¥5 — Y1), Zs = (n —
2) (Y =¥5), -+, Z, =¥y~ Y, are independent random variables
and each Z; are also from exponential distribution.

(b) (5 pts) Prove that the general linear function S, aiY, where g;
are some coecfficients;"can be expressed”into a linear function of

independent random variables.
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