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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.

L Z - M(Tr{tzx)pm.
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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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Explain the following term briefly (24 points, 4 points for each)
. maturity premium

. opportunity cost of capital

it

1

2

3. countercyclical
4. specific risks
5. value stocks

6. trade-off theory

ﬂI. Computational Questions (30 points, 5 points for each)
1. The market portfolio has an expected return of 18% and the risk-free rate is 6%. An investor borrows $100 at
the risk-free rate and invests this and a further $100 of his own in the market portfolio. What is his expectedJ
return?

2. A stock is expected to pay a year-end dividend of $8 and then to sell at a price of $109. The risk-free interest
lrate is 4%, the expected market return is 12% and the stock has a beta of 0.8. What is the stock price today?

3. A portfolio consists of an index mutual fund which represents the overall market and Treasury bills. The fund
has a portfolio weight of 60%. The risk-free rate is 3.2% and the market risk premium is 7.6%. What is your best
estimate of the portfolio expected rate of return?

4. If MM's proposition IT without taxes is true and no bankruptcy risk exists, how much debt will a company prefer
lif their cost of debt is 6%, cost of equity is 10% and the corporate tax rate is 21%7

5. Assume an unlevered firm changes its capital structure to include $1 million in permanent debt at a 7% interest

rate. The tax rate is 21%. According to MM I with taxes, due to this change in its capital structure, what will the
value of the firm increase by?

6. Because of its age, your car costs $4,000 annually in maintenance expense. You could replace it with a newer]
vehicle costing $8,000. Both vehicles would be expected to last 4 more years, at which point they will be

valueless. If your opportunity cost is 8%, by how much must maintenance expense decrease on the newer vehicle
to justify its purchase?

[II. Short Answer Questions (10 points, 5 points for each)
1. What is the slope of the security market line? Draw and explain.
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2. Which of the following pair of firms do you think should be more highly levered: A retailing firm with prime
downtown real estate, or a social media company whose major assets are its unique software and client loyalty?
Briefly explain.

V. Questions (36 points)
1. Megatrend’s stock will generate earnings of $6 per share this year. The discount rate for the stock is 15%, andl
the rate on reinvested earnings also is 15%. -

a. Find both the growth rate of dividends and the price of the stock if the company reinvests the following]
fraction of its earnings in the firm: (i) 0%; (ii) 40%; (iii) 60%: (4 points for each)

b. Redo part (a) now assuming that the rate of return on reinvested earnings is 20%. What is the present value

of growth opportunities for cach reinvestment rate? (4 points for each)

c. Considering your answeis to parts (a) and (b), can you briefly state the difference between companies,
experiencing growth and companies with growth opportunities? (4 points)

[

Alpha Inc. currently has EBIT of $25000 and is all-equity~financed. EBIT is expected to stay at this level
indefinitely. The firm pays corporate taxes equal to 21% of taxable income. The discount rate for the firm’s
projects is 10%.

a. Now assume the firm issues $50000 of debt paying interest of 6% per year, using the proceeds to retire equity.
The debt is expected to be permanent. What will happen to be the total value of the firm? ( 3 points)

b. following (a), the debt issue raises the probability of bankruptey. The firm has a 30% chance of going bankrupt

after three years. If it does go banktupt, it will incur bankruptey costs of $200000. The discount rate is 10%. Judge
if the firm should issue the debt or not. (5 points)
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3. (27%) The following table classifies students by field of study and whether or not they have a loan. The

. (25%) The table below is the total number of phone calls arriving to the information center of a bank in 20
randomly chosen working days during its open period (9:00-17:00).
9:00:00-{10:00:00-{11:00:00-}12:00:00-|{13:00:00-{14:00:00-{15:00:00-|16:00:00-

Time 9:59:59110:59:59{11:59:59112:59:59]13:59:59|14:59:59 {15:59:59 {16:59:59
Total

number| 170 285 314 370 299 122 194 236
of calls

The calls occur randomly and independently of one another.

(1) Please estimate the average number of calls in an hour.  (5%)

(2) Assume that the hourly number of calls arriving to this information center follows a Poisson distribution.
Find the probability that the information center receives more than two calls (including) atf
11:00:00-11:10:00 (10 minutes) on a working day. (10%)

(3) Let p represent the ratio of the number of calls arriving to this information center at 12:00:00-12:59:59 to
the total number of calls in all working days. At the significance level of 0.01, test whether the proportion|
of calls, p, exceeds 15%. (10%)

. (20%) A quality control engineer is interested in the mean length of sheet insulation being cut automatically by
machine. The desired length of the sheet insulation is 12 feet.

(1) The engineer randomly chooses 20 sheet insulations and the resulting sample mean length is 12.15 andj
sample standard deviation in the cutiing length is 0.2 feet. Test whether the cutting machine is out of]
control at the significance level of 0.05. (10%)

(2) Suppose the engineer decided to estimate the mean length to within 0.025 with 99% confidence. What|
sample size would be needed? (10%)

students are randomly selected from a large university.

Student loan

Field of study Yes No
Education 20 36
Engineering 94 141
Management 24 51
Science 51 39
Liberal arts 79 125

(1) At the significance level of 0.05, test whether the proportion of students studying in Engineering having af
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loan is greater than that of students studying in Management having a loan. (12%)
(2) Conduct a test to examine whether all the proportions of students having a loan in different fields are equall

at the significance level of 0.1. (15%)

4. (28%) A bank manager considers a two-factor experimental design to examine whether different age groups
(Age with 4 levels) of customers and interface designs (Jnferface with 3 levels) of the automated teller
machine (ATM) have effect on the operation time (in seconds) when their customers use an ATM. Each
treatment has 3 randomly chosen customers. The manager obtains the following analysis of variance

(ANOVA) table.

Sum of Degrees of | Mean squares F

squares freedom
Age 64.4 B) (G) (K)
Interface 27.6 ) ¢55] @
AgexInterface 1354 (D) §)) M)

Error (A) (B) (J)
Total 39985 (F)

(1) Compute the values of (A) to (M), and describe their required formulas and calculation process' in|
details. (18%)

(2) Describe the null hypothesis and alternative hypothesis for (L) and (M). Draw your conclusions for both
tests at a significant level of 0.05.

(10%)

\For all questions about statistical tests, please specify null hypothesis and alternative hypothesis in details.

o
2

BN LEE Ry
C REHEALR




if.i)’t) k'@*

112

SrE BLPEEATABREE BAFRAM

# 3R HXER

4

® O B

s

A

% A7 3l

£ & R

>A3 8 %G

Percentage Points of the ¢ Distribution; £,

K>, g=a

4

40

.30

0.20

.15

8.0

3.03

0028

402

3015

205

10078

0,005

§.0028

0,000

0.325

0727

1376

1363

TR

&3l

12,106

15803

21209

A5

243

8637

k7]

36,390

07

4417

1051

1386

1886

par]

4303

4849

3643

.96

301

9433

14089

31358

077

0384

0978

{250

0271

5369

0941

L19¢

1333
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3182

2376
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1453

12334

5358
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0.267

0559

0926

1.156

1476

2013

251

2737

31068

3365

3634

0.263

0553

[0.306

1134

1440

1945

2447

2612

238

343

5312 | 30

4,03

4771

6,859

4317

SI50 |

0.263

0.349

0.896
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1413

1.395
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1083

1356
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033
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1,330

L7t

2160

228

2436

2630

2.801

3612

4.2

0238

0537

0,968

107

134

1761

2,145

2284

2413

26

271

2971

4.446

0258

0.5%

0.366

Lo

L3

L1533

2131

20
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947

4073

1238

03535

0.863

1071

1337

1746

2120

2233

2382

2383
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4,013

0287

.33

0.863

1068

1333

1740

2110

2204

2368

2706

2898

1963

 10.257

0.534

0862

1067

1330

1734

2001

274

2336

750

268

2378

3922

1257

0333

0.861

1066

1328

L9

2093

2.203

2,346

557 |

0.360

1064
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1723

1086

2197

2336 | 2328
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2843
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3830

0257
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0839

1663
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0838
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1717
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2320
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2319
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0533

0358

1050

1319
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2069

17

2313

2300

2629
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3768

.25

0531

0.857

1059

1318
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217
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240
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2197

0.236

0531

0336

1038

1316

1708

2167

2301

2485

2612
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0.5

0331

(.856

1058
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2,603
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033

083
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1314
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0330

0833
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P
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0.530
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1053
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1659
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228

2462

2388
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3 038

1630

0236

0.330

0854

1455

1310

1657

247

2218

2437

2,381

2738

3400

3646

0.235

0,529

0451

L1030

1303

1684

15

2250

2423

2543

2.704

2491

3351

a3

0848

1043

1471

209

225

239

2.5M

2913

3460

0234

0,326

0343

1041

1289

1.698

2076

2196

2338

2468

2617

M

0.253

0.5

0.842

1036

1382

1643
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2170

23%

2432

2576
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1. (30 points) The probability mass function of Poisson random variable Y is given by

-
friv)= Me

(a) (10 points) Compute the moment generating function of Y.

(b) (b points) Compute the mean and variance of Y.

(c) (5 points) Suppose we have data {y1,...,¥,} which is i.i.d. and has Poisson dis-
tribution. Write down the log-likelihood function and find the maximum likelihood
estimator for A.

(d) (5 points) Suppose we now also have the data on explanatory variable {z1,...,z,}
and specify log \; = o+ fz;. Pleasewrite down the log-likelihood function of (, 8).

(e) (5 points) Let (&, ) be the maximum likelihood estimator for (o, ). Please write
down the (first order condition) equation that (& /) has to satisfy.

y=0,1,2,...

2. (20 points) Let {R1,...;R,} are the random returns of n assets: The returns are iden-
tically distributed with mean u and ¢?. For any 7  j, the covariance between R; and
R; is a constant ¢. That is, cov(R;. ;)= c,Vi # J.

() (10 points) Find the variance of equally weighted portfolio returns, Var (1 7 | X;) .

(b} (10 points) What is the portfolio variance when n — co? Please briefly interpret
your result.

3. (20 points) Let {Z,...,2,} be i.i.d. random variable with probability density function
feif) =5 =>4
where the pa.rametel 6 is strietly. positive.
(a) (5 points) Verify that f(z;6) satisfies the definition of probability density function.

(b) (5 points) Evaluate the mean Ez].
(¢) (10 points) Find the maximum likelihood estimator for 6.

4. (15 points) Let z be standard normal random variable and 7(z) be any differentiable
function (¢'(z) exists). Prove that

Elzg(2)] = Elg'(2)].

5. (15 points) Let z 4 N(0,1), ¢ & N(0,1), and Ele|z] = 0. The random variable y is
generated by (the true data generating process)
y =0+ 01z + 0% + €.
Suppose we estimate the following model with a sample of size n
=fo+ bz + €, i=1,.

Is the 51 (estimated with ordmary least squares) a consistent estimator for 617 Please
provide the proof for your answer.
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