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I. Multiple Choice (1 points each)
Identify the letter of the choice that best completes the statement or answers the
question.

1. Suppose the introduction of new tariffs on imported ovens not only raises the prices of imported
ovens but also those of domestic ovens. We can conclude that imported and domestic ovens are
A. substitutes.
B. complements.
C. unrelated.
D. None of the above is correct.

2. According to consumer theory, “if consumers donot buy less of a commodity when their incomes
rise, they will

A. surely buy less when the price of the commodity rises.”

B. surely buy more when the price of the commodity rises.”

C. surely buy less when the price of the-commodity falls.”

D. either buy more or less when the price of the commodity rises.”

3. People with hidden health problems are more likely to buy health insurance than are other
people. This is an example of

A. moral hazard and makes the cost of health insurance higher than otherwise.

B. moral hazard and makes the cost of health insurance lower than otherwise.

C. adverse selection and makes the cost of health ingurance higher than otherwise.

D. adverse selection and makes the cost of hiealth insurance lower than otherwise.

4. Ben has a concave utility function U(W) = W%® where W denotes his wealth. His only asset
is shares in a start-up company. Tomorrow he will learn the stock’s value. He believes that it is
worth $144 with probability 3 and $100 with probability 5. What is the risk premium he would
pay to avoid bearing this risk?

Al

B.2

C. 10

D. 12

5. Which of the following demonstrates the law of demand?
A. Ashlyn buys more apples at $3 per pound than at $5 per pound, other things equal.
B. Brian buys fewer croissants at $1 per croissant than at $2 per croissant, other things equal.
C. After Charles got a raise at work, he bought more pretzels at $2 per pretzel than he did
before his raise.
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g =>5—ip. What is z?
A3
B. 4
C.5
D.6

A8

B. 10
C. 12
D. 14

A. Close the bubble tea market.

D. Set a quota equal to ¢ = 3.

9. Consider the game in the payoff matrix.

Player 2
B T
Player 1 | B | (2,1) | (0,0)
T1(0,0) ]2

Which the following description is wrong?
A. There are 3 Nash equilibria.

B. In the mixed-strategy Nash equilibrium, all players get less than 1.
C. If player 1 moves first, (2,1) can be the Nash equilibrium payoff.
D. If player 2 moves first, (2, 1) cannot be a Nash equilibrium payoff.

D. Danny buys fewer Snickers at $1.5 per bar after the price of Skittles falls to $1 per bag.

6. In the long run, the toothpaste market is monopolistically competitive, and WhiteMan is one
of the firms. WhiteMan’s long-run cost function is ¢(q) = ¢* — z¢*> + 14g. The firm faces demand

7. There are four residents 2 =1, 2, 3, and 4 in a small village. If resident i donates d; dollars,
total public funding is D = E?zl d;. Resident 7’s utility is U; = m; — d; + 1 - In(D), where m; is the
money resident ¢ has and m; > 6 for all 4. What is the socially optimal level of D?

8. Demand for bubble tea is gg = 42 — 2p, and supply is ¢, = 0.5p — 2. Consumption causes an
obesity external cost ¢, = 3g°. Which policy-achieves the social optimum?

B. For every bubble tea consumed, the customer pays the bubble store 12 dollars more.
C. For every bubble tea produced, the bubble store pays 12 dollars to the government.
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10. Regarding the “tragedy of the commons,” which statement is incorrect?
A. Rivalry in the use of the resource is the main cause of the problem.
B. It is an example of the prisoner’s dilemma.
C. Limiting access to the common resource can alleviate the problem.
D. The government may use a cap-and-trade policy to address the problem.

11. In the base year, consumers buy mostly beef. In the current year, beef prices rise sharply, so
consumers switch to chicken (which did not rise in price). Assume the CPI is calculated using a
fixed basket, while GDP deflator uses current quantities. Which statement is MOST likely true?

A. CPI and GDP deflator both overstate inflation equally.

B. CPI overstates inflation more than GDP deflator.

C. GDP deflator overstates inflation more than CPI.

D. Both CPI and GDP deflator correctly measure inflation.

12. A country imports most of its consumer electronics. Due {0 a global chip shortage, import
prices of electronics rise by 30%, while domestically produced goods barely change in price. No
major change occurs in quantities produced. What happens?

A. CPI rises significantly; GDP deflator rises little.

B. GDP deflator rises significantly; CPT rises little.

C. Both rise significantly.

D. Neither rises significantly.

13. In the simple Keynesian cross model with exogenous investment, the government requires
households to deposit part of their income into restricted mutual-fund accounts for their children,
and these funds are not used to finance any current domestic physical investment (they are held
purcly as financial asscts for futurc use). What happcns to current output?

A. Current output rises because higher saving leads to higher investment.

B. Current output falls because consumption decreases and investment is exogenous.

C. Current output does not change because only government spending matters.

D. Current output rises because mutual-fund purchases count as investment in GDP.

14. U.S. inflation this year is 5%, and Taiwan’s inflation is 2%. Assume relative PPP holds, so the
real exchange rate remains constant. What should happen to the nominal exchange rate? Let the
exchange rate be quoted as N'T dollars per U.S. dollar (NTD/USD).

A. NTD/USD should rise by about 3%.

B. NTD/USD should fall by about 3%.

C. NTD/USD should not change.

D. The direction cannot be determined.
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15. Consider a small open economy with free capital mobility and a floating exchange rate. If the
government increases its budget deficit (holding everything else constant), what is the most likely
effect on the interest rate, net capital flows, and the real exchange rate?

A. Domestic interest rate rises; capital inflow increases; domestic currency appreciates.

B. Domestic interest rate rises; capital outflow increases; domestic currency depreciates.

C. Domestic interest rate remains unchanged; capital inflow increases; domestic currency ap-
preciates.

D. Domestic interest rate remains unchanged; capital outflow increases; domestic currency

depreciates.

16. Which of the following definitions is correct?

A. Labor force = number of employed.

B. Labor force = population — number of unemployed.

C. Unemployment Rate = (number of unemployed + adult population) x 100.

D. Unemployment Ratc = (number of unemployed =+ [number of employed 4+ number of
unemployed]) x 100.

17. People will want to hold more money if the price level
A. or the interest rate increases.
B. or the interest rate decreases.
C. increases or the interest rate decreases.
D. decreases or the interest rate increases.

18. The Fisher equation states the long-run relationship between nominal interest rate, real interest
rate, and the inflation rate. Suppoese that the Fisher equation holds and that monetary policy is
neutral in the sense that it has no impaet-on the real-interest rate in the long run. Then given
that the real interest rate is fixed over time, if the central bank increases the nominal interest rate
target, how will the inflation ratc respond in the long run?

A. Increase

B. Decrease

C. Unchanged

D. Uncertain

19. An increase in expected inflation shifts
A. the long-run Phillips curve right.
B. the short-run Phillips curve right.
C. neither the short-run nor long-run Phillips curve right.
D. both the short-run and long-run Phillips curve right.
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20. If the Fed conducts open-market operations and sells short-term government bonds, the money
supply

A. increases and aggregate demand shifts right.

B. increases and aggregate demand shifts left.

C. decreases and aggregate demand shifts right.

D. decreases and aggregate demand shifts left.

II. Problems and Short-essay Questions

1. Suppose that the inverse demand function i8 p = 10 = @ and the inverse supply function is
p=1+2Q.

a. (8 points) Calculate the incidence of a specific tax of $1 per unit falling on consumers.

b. (8 points) What are the corresponding price elasticities of demand and supply in the pre-tax
equilibrium?

c. (4 points) Now suppose that the inverse demand function is given by p = 10 — b@ and the
inverse supply function is p = 1+d@Q. Calculate the incidence of a specific tax of $1 per unit falling
on consumers as a function of b and d.

2. A monopolist firm has two identical factories, 1 and 2. Each factory has cost g2, where g; stands
for factory ¢’s output, ¢ = 1,2. If a factory produces any positive output, the firm must pay a fixed
tax of $2 for that factory. Let total eutput be @ =g, + qo.

a. (10 points) What is the cost function of the firm?

b. (10 points) Suppose the firm can identify two isolated markets, A and B, with demand
functions

Py=5~Qa,
]
PB=5_§QB-

Please calculate the equilibrium price and quantity in each market.
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3. Consider an open economy described by the following equations:

Y=C+I+G+NX
C =180 + 0.65(Y — T)

I =350 — 40r
G =200
T =150

NX =120 — 0.1Y + 15¢

where Y is GDP, C is consumption, [ is investment, G is government purchases, T is taxes, r is
the interest rate, NX is next exports, and ¢ is the real exchange rate (an increase in ¢ means a
depreciation). Suppose the full-employment level of GDP is Y* = 2000.

a. (10 points) Supposc the central bank keeps the intorcst rate fixed at 7 = 4 and the rcal
exchange rate is ¢ = 1. Solve for equilibrium GDP. Is the economy above or below full employment?
Please show your calculation.

b. (5 points) Assuming no change in monetary or exchange-rate policy, by how much would
GDP have to change to restore full employment? Please show your calculation.

c. (b points) Instead, suppose fiscal policy does not change. What change in the real ex-
change rate ¢ would be required to restore full employment (interpret your result as appreciation
or depreciation)? Please show your caleulation.

4. Suppose that an economy has the Phillips curve
T = M1 — OS(Ut - 004)

where 7, is the inflation rate at time ¢ and u, is the unemployment rate at time £.

a. (3 points) What is the natural rate of unemployment? Briefly explain your answer.

b. (7 points) Graph the short-run and long-run relationships between inflation and unemploy-
ment implied by this Phillips curve. Clearly label: (i) the horizontal axis, (ii) the vertical axis, and
(iii) the point at which the short-run Phillips curve intersects the long-run Phillips curve.

c. (5 points) Compute the sacrifice ratio in this economy. Clearly explain your calculations.

d. (5 points) Suppose the current inflation rate is 10 percent. The central bank aims to reduce
inflation to 5 percent. How much cyclical unemployment is necessary to achieve this reduction in
inflation? Clearly explain your calculations.
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1. A man with 10 keys wants to open his door and tries the keys at random. Suppose there is exactly one key will
open the door. If unsuccessful keys are eliminated from further selections. Let X be the number of trials to find the

fright key. Which model can describe X?
(a) Uniform([1,2,..,10] (b) Hypergeometric(10,1,1) (c) Bin(10, 10%) (d) Geo(1/10)

2. A 95% confidence interval estimate of the population mean u can be interpreted to mean:

(a) If all possible sample are taken and confidence intervals created, 95% of them would include the true
[population mean somewhere within their interval.

(b) We estimate that the population mean falls between the lower and upper confidence limits, and this type of
estimator is correct 95% of the time.

(c) In repeated sampling, the population parameter would fall in'the resulting interval 95% of the time.

(d) All of these choices are true.

3. Suppose that two population variances are the same but unknown. In order to determine whether or not the
Imeans of two populations are equal,

(a) A t-test must be performed

(b) An analysis of variance must be performed

(c) Either a t-test or an analysis of variance can be performed

(d) A chi-square test must be performed

4. Which of the following tests is appropriate for data if the problem objective is to compare two population
fproportions and there are exactly 2 categories?

(a) The z-test. (b) The chi-squared test. (c) Both (a) and (b). (d) None of these choices.

5. The width of the confidence interval estimate for the predicted value of y depends on

(a) The standard error of the estimate

(b) The value of x for which the prediction is being made

(c) The sample size

(d) All of these choices are true.

6. In testing the hypothesis Ho: 4 = 100 vs. Hy: > 100, the p-value is found to be 0.074, and the sample mean is
105. Which of the following statements is true?

(a) The probability of observing a sample mean at least as large as 105 from a population whose mean is 100 is

0.074.
(b) The probability of observing a sample mean smaller than 105 from a population whose mean is 100 is 0.074

(c) The probability that the population mean is larger than 100 is 0.074.
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(d) None of these choices.

7. Suppose the ages of students in your program follow a skewed distribution with mean of 24 years and a
standard deviation of 4 years. If we randomly sampled 100 students, which of the following statements about the
sampling distribution of the sample mean age is NOT true? '

(a) The mean of the sampling distribution of sample mean is equal to 24 years.

(b) The standard deviation of the sampling distribution of sample mean is equal to 4 years.

(c) The shape of the sampling distribution of sample mean is approximately normal.

(d) All of these choices are true.

8. A sample of 51 observations will be taken from an infinite population. The population proportion equals 0.85.
The probability that the sample proportion will be between 0.9115 and 0.946 is

(a) 0.8633

(b) 0.6900

(c) 0.0819

(d) 0.0345

9. Bowl A contains 100 red balls and 200 white balls; bowl B contains 200 red balls and 100 white balls. Let p
denote the probability of drawing a red ball from a bowl, but say p is unknown, since it is unknown whether bowl
A or bowl B is being used. We shall test the null hypothesis Ho: p = 1/3 against Hy: p = 2/3. So we draw three
[balls at random, one at a time and with replacement, from the selected bowl. Let X equal the number of red balls
draw. Which of the following rejection region is correct?

(a) Reject Hpif X > 2

(b) Reject Hpif X < 2

(c) Reject Hoif X = 2

(d) Reject Hpif X =1

10. If the level of significance of a hypothesis test is raised from .01 to .05, the probability of a Type II error

(a) will also increase from .01 to .05

(b) will not change

(c) will decrease

(d) will increase
B RA(MEA FERE B ERPT, 544 4 (27
11. Five observations are randomly selected from a discrete uniform distribution with probability function

() = 3 91“ ,Xx=—-8,(—-6+1),..,0,..,{¢ — 1),68. Find a suitable value of @ given the five observations are

3,—1,—5,2 and 1.
12. The following contingency table shows the results of a random sample of adults classified by their gender and

color preference. Suppose the sample consists 100 adults and the sample proportions are displayed in cells. If we
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want to determine whether there is no difference in the color preferences of men and women. Find the test statistic
Red Yellow Blue
Men 0.13 0.19 0.28
Women 0.07 0.11 0.22

13. Two laboratories independently test the same null hypothesis Hp: p = 100 against Hy: u> 100. Lab A uses o =
0.05, power = 0.70 when p = 105. Lab B uses a = 0.01, power = 0.50 when p = 105.

l(a) Which lab’s test is more conservative? (2pts)
(b) Which lab is more likely to miss a true effect when p = 105? (2pts)

14. The summary statistics of hourly income earned by a sample of 100 waiters at NYC are shown below. Which
of the following statements are correct?

(a) 75 is an outlier (b) 145 is an outlier (¢) The difference of maximum and minimum values is a statistic (d) The
distribution is skewed to the right

Min Q1 Q2 Q3 Max
75 114 134 141 145

15. State the central limit theorem including its assumption(s)

% = X A8(15%)

A study compares three fertilizing methods (A, B, C) on crop yield (in kg). Each fertilizing group consists of five
observations, and the summary statistics are given below.

Method Average Variance
A 78 47.5
B 84 50.0
C 89 54.5

The following regression model is applied to analyze the data:

Y=8,+B,Z,+B.Z.+¢,
where Z, and Z, are dummy variables indicating methods A and B, and method C serves as the reference
group:
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7. = {1, if method A 7 = {1, if method B
17 10, otherwise ’ 2710, otherwise °

(a)(7%) Find the estiraated regression coefficients 8,, £, and £,.
(b)(8%) Find the test statistic for Hy: £, = 5 = 0. Use « = 0.05

% v KAE(15%)

A box contains 8 white and 2 black balls. A ball is chosen randomly. Suppose you will win $2 when a black ball is
selected, and win -$1(or lose $1) when a white ball is selected. Let X denote your winnings.

(a)(2pt) Find the probability function for X

(b)(2pt) Find the expected value of X

(c)(3pt) Find the variance of X

(d)(8pt) Suppose you repeatedly play this game 50 times. Find the probability that you will lose $25

% B KA(20%)

Students taking a standa-dized 1Q test had a mean score of 100 with a standard deviation of 15. Assume that the
scores are normally distributed

(a) (7pt) If 2000 students are randomly selected, how many would be expected to have an IQ score that is less than
907 ‘

(b) (7pt) Are you likely to randomly select one student with an IQ score greater than 105 or are you more likely to
[andomly select a sample of 15 students with a mean IQ score greater than 1057 Explain your answer

(

c) (6pt) Suppose that 100 students are randomly selected and the sample mean is reported as 102. According to
his result, conduct a hypothesis testing to determine whether the mean score of IQ increases or not. Please report

p-value and use o = 0.05
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Tabie I: Chi-square table
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STANDARD NORMAL TABLE (2)

002

Entries In the table give the area urdar the curve

between the mean and z slandard daviations above
the mean. For example. for z = 1.25 the area under
the curve betwearn the mean (0} and z is 0.3044.
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0.4641
0.4713
04772
0.4821
0.4861
0.4803

0.4648
0.4719
0.4778
0.4826
0.4864
0.4806

0.0080
0.0478
0.0871
0.1255
0.1628
0.1985
0.2324
0.2642
0.2939
0.3212
0.3461
0.3686
0.3888
0.4086
0.4222
0.4357
0.4474
0.4573
0.4656
0.4726
0.4783
0.4830
0.4868
0.4898

0.0120
0.0617
0.0910
0.1203
0.1664
0.2018
0.2357
0.2673
0.2968
0.3238
0.2485
0.3708
0.3807
0.4082
0.4236
0.4370
0.4484
0.4582
0.4664
0.4732
0.4788
0.4834
0.4871
0.4901

0.0160
0.0557
0.0848
0.1331
0.17C0
0.2054
0.2389
0.2704
0.2995
0.3284
0.3508
0.3720
0.3925
€.4088
0.4251
0.4382
0.4485
0.4581
0.4571
0.4738
0.4783
0.4838
0.4875
0.4804

€.0190
0.0586
0.0987
0.1388
0.1738
0.2088
0.2422
0.2734
0.3023
0.3289
0.3513
0.3749
0.3844
0.4115
0.4265
0.4394
0.4505
0.4599
0.4678
04744
0.4798
0.4842
0.4878
0.4906

0.0239
0.0638
0.1026
0.1406
0.1772
0.2123
0.2454
0.2764
0.2051
0.3315
0.3554
03710
0.39%62
04131
0.4279
0.4406
0.45185
0.4608
0.4686
0.4750
0.4803
04846
0.4881
0.4900

0.0279
0.0675
0.1064
0.1443
0.1808
0.2157
0.2486
0.2794
0.3078
0.3340
0.3577
0.3790
0.3980
04147
0.4202
0.4418
0.4525
0.4616
0.4693
0.4756
0.4808
0.4850
0.4984
0.4811

0.0919
0.0714
0.1103
C.1480
0.1844
0.2180
0.2517
0.2823
0.3108
0.3365
0.3529
0.3810
0.3097
04162
0.4306
C.4420
0.4535
0.4825
0.4699
0.4761
04812
04854
0.4887
04913

0.0359 -
0.0753 .
0.1141 |
0.1817
0.1879 :
0.2224
0.2548
0.2852
0.3133
0.3389
0.3621
0.3830
0.4015
0.4177
0.4319
0.4441
0.4545
0.4833
0.4706
04767
04817
0.4857 -
0.4800 ,
0.4016 ,
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1 | 0.324920 | 1.000000 | 3077684 | 6313752 | 1270620 | 3182052 | 6365674 | 6366192

Z | 0288675 | 0.816497 | 1.885618 | 2919986 | 4.90265 | 696456 | 992484 | 315991

3 | 0276671 | 0764892 | 1637744 | 2353363 | 316245 | 458070 | 584091 | 12.9280

4 | 0270722 | 0.740697 | 1533206 | 2.131847 | 277645 | 374695 | 46040 | 86103

5 | 0.267181 | 0.726687 | 1475884 | 2015048 | 257058 | 336493 | 403214 | 6.8688

6 | 0264835 | 0717558 | 1439756 | 1.943180 | 2.44691 | 314267 | 370743 | 59588

7 | 0263167 | 0711142 | 1.414928 | 1894578 | 236462 | 299795 | 349348 | 54079

'8 | 0261921 | 0706387 | 1396315 | 1950548 | 230500 | 289545 | 335538 | 50413

3 | 0260055 | 0702722 | 1383028 | 1833113 | 226916 | 282044 | 324384 | 47808

10 | 0.260185 | 0699812 | 1372184 | 1812461 | 222814 | 276377 | 36927 | 45869

11 | 0259556 | 0.697445 | 1363430 | 179385 | 220089 | 271808 | 310881 | 4.4370

12 | 0259033 | 0695483 | 1356217 | 1782268 | 217881 | 268100 | 308454 | 43178

13 | 0256501 | 0693829 | 1.350171 | 1770933 | 216077 | 265021 | 201228 | 42208

16 | 0258212 | 0692417 | 1345030 | L7BI3I0 | 214479 | 262443 | 297684 | 41405

15 | 0.257885 | 0681197 | 1340606 | 1783050 | 213145 | 260248 | 294671 | 40128
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Table III: F table with a = 0.05
Denendouter Nwmeraior DF
r 1 2 3 4 3 ¢ 7 § 9 18
! 16148 199500 215707 22458) 130.162 233980 230768 236883 24050 241882
2 1513 19000 19.184 19247 19290 1933 1935} 19371 1938% 193%
3 10128 9352 9277 9117 9413 841 SERT  BE4S ¥R1Y WM
4 709 654 6391 6388 6258  alel A0S A0 5999 A9M
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Show all your work to earn the credits.

1. Evaluate each of the following limits:

'\/ 2
(2) (10 points) lim -—497"%3

. . 1 1 1 esinx
(b) (10 points) }3-‘33('2}5 e )

2. Find each of the following derivatives:
(a) (10 points) Find f/(x) for f(x) = In(>(4x + 1)7).

(b) (10 points) Find g®%(0), the 83th-order derivative of g(x) = x” arctan(x).

3. Evaluate each of the following integrals:

(a) (10 points) f( 2 6 + Qut +x)dx

cos? x cos x

2 1
(b) (10 points) f f e dxdy
0 y/2

(c) (10 points) f w

sin® x

dax

4. Let F(x) = f Vi sin 1dt,
0

(a) (3 points) Find all the critical point(s), if any, for the function F(x).

(b) (3 points) Decide whether F(x) has a local maximum or a local minimum at x = 7. Provide

a justification for your answer.

(c) (4 points) Let G(x) = f  sin(*)dz. Find the constants a, b, ¢ and d such that G(x) =
0
aF(bx* + cx + d).
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5. (10 points) Let the demand and supply curves be

250 '
D(g) = —— d S(@=qg+5,
(@) 7420 an @=q

respectively. Find the equilibrium point, consumer’s surplus and producer’s surplus.

6. (10 points) A company manufactures two products, A and B. Let x be the number of units of
product A produced and y be the number of units of produét B produced. Because of limited
materials and capital, the quantities produced must satisfy the equation 4x + 2y = 80. Let the
company’s profit function is P(x,y) = x> + 2y?. Find the production levels of products A and B

that maximize the company’s profit.
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