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Note:1. Show all your work
2. For each of the hypothesis testing problems, make sure you write down the null
and alternative hopotheses, the test statistic, rejection region, decision rule and your
conclusion.
1. A statistics professor classifies his students according to their grade point average
(GPA) and their class rank. GPA is on a 0.0-4.0 scale, and class rank is defined as the under
class (freshmen and sophomores) and the upper class (juniors and seniors). One student is

selected at random.

GPA
Class Under 2.0 2.0 - 340 Qver 346
Under 0.05 0,20 0.10
Upper 0.10 D.28 0.20

(a)(3 pts) If the studentSelectedis in the upper class, whatiis.the probability that her GPA
is between 2.0 and'3.07

(b) (3 pts)If the GPA of the student/selectedis over3.0; what is the probability that the
student is in the lower class?

(c) (3 pts)Are beingin the upper class and having a GRA over 3.0 related? Explain.

(d) (3 pts) If 10 students are selected randomly, what is'the probabilitythat at least one
has GPA over3.07

2. How much money does atypical family of four spend at MeDonald’s restaurants per
visit? The amount is a normally distributed-randon Variable whose mean is $16.40 and
whose standard deviation is $2.75.

(a) (3 pts) Find the probability that a family of four spends less than $15.

(b) (3 pts)What is the amount*below whiehonly*40% of famifi€s of four spend at
McDonald’s?

(c) (3 pts)What is the probability that the mean amount of a random sample of 64 family
of four spends less than $15?

3. (8 pts)In a number of pharmaceutical studies volunteers who take placebos (but are
told they have taken a cold remedy) report the following side effects:
Headache (1) 6% Drowsiness (2) 8%
Stomach upset (3) 4% No side effect (4) 82%
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A random sample of 250 people who were given a placebo (but who thought they had

taken anti-inflammatory) reported whether they had experiences each of the side effects.
The frequency distribution of these responses were as follows: Headache 19, Drowsiness
23, Stomach upset 14 and No side effect  193. Do these data provide enough evidence
at 5% significance level to infer that the reported side effects of the placebo for an

anti-inflammatory differ from that of a cold remedy(taking placebos)?

4. The joint probability distribution of variables X and Y is shown in the table below,

where X is the number of tennis racquets and Y is the number of golf clubs sold daily

in a small sports store.

X
Y 1 2 B
1 0.30 Q0s18 0.12
2 0.15 0.09 0.06
3 0.05 0.03 0.02

(a) (6 pts)Find the marginal probability distributions of X and%.
(b) (6 pts)Find the probability distribution ofthe randem variable X'+ ¥.
(

c) (6 pts)Find COV(X,Y)

5. The following densityjfunctionidescribesthe random variaplefX:
fix)=x/25 JOSX=5, (10-x)/25" 5 < <10.
(a) (3 pts)Find the probability that X lies between4*and 8.
(b) (6 pts)Find E(X) and Var(X)

6. An engineering student whesis abowtto gradiatc deeidesto sufvey various firms in
Silicon Valley to see which offered the best chance for early promotion and career
advancement. He surveyed 30 small firms (size level is based on gross revenues), 30
medium-size firms, and 30 large firms and determined how much time must elapse
before an average engineer can receive a promotion.

a. (5 pts)Complete the ANOVA table.
b. (5 pts)Can the engineering student conclude at 5% significance level that speed
of promotion varies between the three sizes of engineering firms?
c. (6 pts)If difference exist, which of the following is true? Use LSD method.
i. Small firms differ from the other two.
ii. Medium-size firms differ from the other two.
iii. Large firms differ from the other two.
iv. All three firms differ from one another.

v. Small firms differ from large firms.
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SS d.f. MS F
Size 2 589.011
Error | 13835.800
Total

7. Detergent manufacturers frequently make claims about the effectiveness of their
products. A consumer protection service decided to test the five best-selling brands
of detergent, where each manufacturers the its product produces the “whitest whites”
in all water temperatures. The experiment=was eonducted in the following way.
One hundred fifty white sheets were Washed in eachibrand-—10 with cold water, 10
with warm water , and 10 with hogwater. After washingh he ‘“whiteness” scores for
each sheet were measuredWith laser equipment.

(a) (10 pts)Complete the ANOVA table.

(b) (4 pts)Can we infer at 5% significance level that there are d;ifferences in whiteness
scores between the five detergents,

(c) (4 pts)Can we infér at 5% significance/level that there,are differences in three water
temperatures

(d) (4 pts)Can we infer at 5% significance level that there are interaction betwgen
detergents and temperatures.

(e) (6 pts)For the three tests in (b)~(d), which one should be performedfirst? Why? What

would you do if this test is found to be stguificant?

ANOVA
Source SS d.f. MS F
Detergent 2967.427
Water 1968.54
DetergentX Water 2452.053
Error
Total 24266.560
Tables:
. Degrees of
Critical Values of the ?
d t t t t
Student ¢ Distribution fresdom - | o 050 025 10 005
70 T 1.294 1.667 1994 7381 7.648
75 . 1.293 1.665 1.992 2377 2.643
80 1.292 1.664 1.990 2374 2.639
A ‘85" | 1292 1.663 1.988 2.37 2.635
' 90 1.291 1.662 1.987 2.368 2632
e 95 . 1.291 1.661 1.985 2366 2.629
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Critical Values of the x? Distribution
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The manager of a city bus line estimates the demand function to be
D(p)=150,000,/1.75-p , where p is the fare in dollars. The bus line currently
charges a fare of $1.25, and it plans to raise the fare to increase its revenues. Will this
strategy succeed? (10%)
A company invests $10 million in a new manufacturing plant that will generate a
continuous stream of income of 2¢ million dollars per year, where ! is the number of
years that the company has been in operation. Find the net present value of this
investment in the first 7 years at a continuous interest of 10%. (10%)
Universal Motors makes sedans and SUVs. The price function for sedans is p =17-2x
(for 0<x<8), and the price functiop.of=Skiis is ¢g=20-y (for 0<y=<20), both in
thousands of dollars, where x and jul@re, respectively, the numbers of sedans and SUVs
produced per hour. If the €ompany’s cost function. is C(x,y)=15x+16y —2xy+5
thousands dollars.
a.  Find the company’s profit function: (5%)
b. How many of each car should be produced andsthe prices that should be charges in
order to niagimize profit. /* Also find theé maximum profit. (10%)
A clothing designer’s sales § depend on x;‘the amountispent on television advertising,
and y, the amount spent on print advertising (all m thousands of dollars), according the
formula S(x,y)= 60% =60y + 90 §2F900 . I company mow Spends 2 thousand
dollars on televisiorjadvertising and 3 thousand dollars on prinf advertising, use the total
differential to estimate the chanJde in sales if television advertising i8 increased by $500 and
print advertising is decreased by $500: (20%)
As the pace of change in modemn socictywquickens, popular; fashion may fluctuate

increasingly rapidly. Suppose that sales for a fashion item are ¢ost” in year 1.

a.  Find the formula of the extra'sales dufing thefirst™Y _years. (5%)
b.  Find the Taylor series at O for cost”. (10%)
c.  Estimate the sales in part (a) by using the first three terms of the series found in part

(b) evaluated at x=1. (10%)

You deposit $8000 into a bank account paying 5% interest compounded continuously, and

you withdraw fund continuously at the rate of $1 000 per year.

a. Let y(¢) is the amount in the account after 7 years. Write a differential equation
and initial condition to describe the amount  y(¢) . (5%)

b.  Solve this differential equation and initial value. (15%)
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Multiple Choice (1 point each)

Identify the letter of the choice that best completes the statement or answers the ques-

tion.

1. When marginal cost is rising, average variable cost
A. must be rising.
B. must be falling.
C. must be constant.

D. could be rising or falling.

2. When goods are not excludable
A. the good will be produced as a puivate good but not as & public good.
B. the good will not be produced.since no one values it.
C. the free-rider problem prevents'the private market from supplying them.

D. everyone can have all they want and he good will Taye 'a zero price.

3. The Coase theorem suggests that private markets may.not bejable to solve the problem of exter-
nalities

A. if the government does not become involved in“the process.

B. when the number offinterested parties is large and bargaining/costs arg high.

C. if the firm in the market is @monopaly.

D. if some people benefit from the externality.

4. The substitution effect of a wage decrease'in.the work-leisure model restlts in the worker choosing

to

>

. work less than before.
. work more than before.
possibly work more or less than before.

U QW

. work more with a higher level of consumption.

5. Suppose a tax of $1 per unit is imposed on a good. The more elastic the supply of the good, other
things equal, the

A. smaller is the response of quantity supplied to the tax.

B. larger is the tax burden on sellers relative to the tax burden on buyers.

C. larger is the deadweight loss of the tax.

D. All of the above are correct.
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A. (i) and (ii) only
B. (iii) only
C. (ii) and (iii) only

B. is bad for society.

equilibrium quantity,

A. another country.
B. the government sector.

D. All of the above are correct.

A. it will be earning economic profit.

D. a different company in the same industry.

A. average revenue is always less than marginal revenue.

B.
C. average revenue is less than the price of its product.
D.

7. Comparing marginal revenue to marginal cost

(i) reveals the contribution of the last unit of production to total profit.
(ii) is helpful in making profit maximizing production decisions.

(iii) always reveals whether a firm is making.ane€6memic profit.
(

iv) tells a firm whether its fixed costs are 00 high.

A could not be considered a waste of economic resources.

C. is the best possible butcome for society.

D. is optimal for one playeg @t the ‘expense of the other;

C. its average revenue will equal marginal cost.

D. its marginal revenue will exceed marginal cost.

10. Workers displaced by trade will eventually find jobs in

6. If a monopolist faces a downward sloping market demand curve, its
marginal revenue is greater than the price of the units it sells.

marginal revenue is always less than the price of the units it sells.

B. its demand curve will be tafgent (0 its averapetotal Costeetirve.

C. the industries in which the country has a comparative advantage.

8. In a world with only two countrics, the nongeoperative outcome to an “arm race” game clearly

9. When a profit-maximizing firm in a monopelistically-eompetitive market is producing the long-run
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11. A citizen of Japan uses previously obtained U.S. dollars to purchase the Kindle e-book readers
from the United States. This transaction

A increases Japan net capital outflow, and increases U.S. net exports.

B. increases Japan net capital outflow, and decreases U.S. net exports.

C. decreases Japan net capital outflow, and increases U.S. net exports.

D. decreases Japan net capital outflow, and decreases U.S. net exports.

12. Which of the following shifts aggregate demand to the left?
A. an increase in the price level

a decrease in the money supply

Q w

an increase in net exports

O

. Congress passes a new investment tax credit

13. Policymakers who confro¥monetary and fiseal"poliey_and want to offset the effects on output of
an economic contraction caused by a shift in. aggregate supply could use poligy to shift

A. aggregate supplv to the right.

B. aggregate supply to the left.

C. aggregate demand to the right.

D. aggregate demand to the left.

14. Judith sells cars. In 2012 she added'$500,000 to her inventorys $200,000 of this addition was from
used cars she purchased, while the remaining $300,000 was.ffom her purchases of newly manufactured
cars. How much of Judith’s inventory is included in 2012’8 GDP?

A. 30

B. $200,000

C. $300,000

D. $500,000

15. The Consumer Price Index measures the level of prices in a given year relative to some base year
and is calculated using a weighted average of prices for a typical bundle of goods. The weights are
A. the same for each good.
B. equal to the share of income spent on each good in the base year.
C. qqua] to the share of income spent on each good in the current year.

D. different across goods but assigned randomly.
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16. Assume that autonomous consumption equals $400 and disposable income equals $2000. If total
consumption equals $1600, then the marginal propensity to consumption is

A 0.2

B. 0.6

C. 0.8

D. 1.0

17. Suppose that from a new checkable deposit, Bank A holds four million dollars in vault cash,
sixteen million dollars on deposit with the central bank, and two million dollars in required reserves.
Given this information, we can say Bank A*™faces a red@ized reserve ratio of

A. 5%
. 10%
. 15%
. 20%

O aw

18. Everything else held constant, in the market for reserves, ‘when the federal funds rate is 3%,
raising the discount rate from 4% to 5%

A. has an indeterminate effect on the federal funds rate.

B. raises the federal funds rate.

C. lowers the federal funds rate.

D. has no effect on the federal funds rate.

19. The quantity theory of inflation indicates thatif the.aggregate output is growing at 6% per year
and the growth rate of money is 10%, then inflation is ‘

A 4%

B. -4%

C. 1.6%

D. 0.6%

20. If the required reserve ratio is 10%, currency in circulation is $200 billion, checkable deposits are
$400 billion, and excess reserves are $0.4 billion, then the M1 money multiplier is about

A. 0.60

B. 3.50

C. 1.50

D. 2.50
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Problems and Short-essay Questions
Please answer the following questions IN SEQUENCE. All questions may be answered

in either Chinese or English.

1. Consider a competitive market whose demand is given by Q(P) = 500 — 50P. There are 200
identical firms in the market, each producing with a technology characterized by the total cost func-
tion, T'C(g) = 4 + 0.02ng + ¢*, where n and g denote the number of firms and quantity produced
by each firm, respectively. Apparently, each firm’s marginal cost is increasing in the number of firms
coexisting in the market.

a. (5 points) How much profit does each fifin_make 1n"she short-run equilibrium?

b. (15 points) In the long run, firmgfcaf freely enter o xit the market. How many firms are
there in the market when it reaches the long-run equilibrium?\How many units of output does each

firm produce in the long-run equilibrium? What is the corresponding. marginal cost?

2. Suppose, for a specific/good, the excess'demand funetion.of\the home country is P =2-@Q and
the excess supply function of the foreign country is, P =d=. Answer the following questions.

a. (10 points) What are the equilibrium price and theshome country’s quantity of import under
free trade?

b. (10 points) Supposeithe home fcountry imposes an ad valofem tariff. /Calculate the optimal

tariff the government should I&vy ifit wants to maximize the welfaré of 1tgfcitizen.

3. a. (6 points) Give two major reasonsihat.support a downward-sloping aggregate demand (AD)
curve?

b. (7 popints) Explain in detail’how the several rounds of quantitative casing (QE) implemented
by the Federal Reserve system could,possibly affecimthe AD eurve insthe U.s.?

c. (7points) Given that the current ififerest rate is alféady very low (the real interest rate is
reportedly negative), how could another round of QE (say QE4) boost up the U.S. economy?

4. (20 points) This is a question about the expectations theory of the term structure of interest rates.
Consider 1-year zero-coupon bond and 2-year zero-coupon bond. Both bonds have the same face
value of $1. Today’s 1-year interest rate on the l-year bond is 10%. Investors are risk-neutral.

a. Suppose that investors expect that the 1-year interest rate on the 1-year bond next year will be
10%. There is no uncertainty, meaning that investors assume that the 1-year interest rate next year
will be exactly 10%. Given these information, according to the expectations theory of term structure,

what would be today’s 2-year interest rate on the 2-year bond?
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b. Now the expected rate is still 10%, but suppose there is uncertainty: with probability 1/2 the
1-year interest rate on the 1l-year bond next year will be 12%, and with probability 1/2 the 1-year
interest rate on the l-year bond next year will be 8%. What would be today’s 2-year interest rate on

the 2-year bond in this case?
c. Continue from (b) above, but now suppose the investors are risk-averse. In this case, today’s

2-year interest rate will be higher or lower than your answer in (b)? Why?




