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¢ Note: This exam has 6 questions and the full score is 100 points.

Write your answers and necessary supporting details on the answer
sheet.

1. Suppose that a lightbulb manufacturing plant produces bulbs with a mean life of 2000 hours
and a standard deviation of 400 hours. An investor claims to have developed an improved
process that produces bulbs with a longer mean life and the same standard deviation. The
plant manager randomly selects 100 bulbs*produced by the process. The manager says that
she will believe the inventor’s claifn if' the sample mean life of the bulbs is greater than
2100 hours; otherwise, she will ¢onclude that the new process is no better than the old one.
Let u denote the mean.of the new process. Consider the nullwand alternative hypothesis
Hy : p = 2000 versus Hy : p > 2000. (Note~You can find a table of cumulative standard
normal distribution on the last page.)

(a) (5%) What is the size of the plant*manager’s testingiprocedure?

(b) (5%) Suppose'that the new process'is infact better and has a mean bulb life of 2160
hours. What is the power of the plant manager’s testing procedure?

(c) (%) What testing/procedure should the plant manager use if she wants the size of her
test to be 5%7

2. Let the joint probability density funetion (pdf) of two random variables be:

' ' 1,.
f(a’;)y) = %exp {_% (CL'Q +y2>} {1 —l—.’L‘yeXp Ii"“a (mz +y2 — 2)} }7
where —o0 <z < 00, —00 < y < 00.

(a) (10%) Find the marginal pdf of z and y, respectively.

(b) (5%) "If each marginal pdf is normal, then the joint pdf must be bivariate normal."
Comment on this statement based on your results in (a) and the given form of f(z,y).
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3. Researchers are interested in the relationship between a mother’s education and the birth-
weight of her child. They have collected a sample of data on birthweight (measured in grams)
and education (years of schooling). Below are some descriptive statistics of the data. Use

the given information to answer the following questions.

Mean of Birthweight 3200
Standard Deviation of Birthweight 200
Mean of Education 12
Variance of Education 4

Covariance of Birthweight and Education 160
Number of QObservations 26

(a) (5%) Consider the population model y;=£, - B,2; + u; Where y is birthweight and

is educations Find the least square estimates [, "and Bl, respectively.
(b) (5%) Interpret your estimated coefficient Bl impwords!
(¢) (5%) Calculate the R? of this regression.
(d) (10%) Calculate the standard error of Ca

4. Let z1,Z,...,T, be & random sample from the prebability distribution f(z) = e =9,
0 <z<o00,—00< f<o0.

(2) (10%) Find the estimator Oas0s for 6 by the method of moments.

(b) (5%) Is /H\MM consistent 7 Rrevesyolr answers

5. Consider a linear model y; = By + 121 + BoZa + Ui, 1 = 1,2,...,n.

(a) (5%) Transform the above model so that you can use a t-statistic to test the hypothesis
B+ By=1

(b) (10%) Suppose that data on zy; are not available and the model is estimated without
Zy;. In addition, suppose that z;; and z»; are uncorrelated. Is the usual ordinary least

square (OLS) estimator B, consistent? Prove your answer.
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6. Consider the random variable y with density f(y) = Aexp(—Ay), where y > 0, A > 0.
Assurne that the parameter A depends on regressors according to A; = exp(x;8), where x; and
B are k x 1 vectors. Here y;|x; is 1.i.d. with the preceding density, and this parameterization
implies that E(y;|x;) = exp(—x,8). By definition, the maximum likelihood estimator (MLE)

for 3 maximizes an objective function Qn(3).

(a) (5%) Write down this objective function Qn(3).

(b) (10%) It can be shown that \/T—L(EMLE - B) -2, N(0,82), where EMLE denotes the
MLE for 8. Derive your answer off"8fid"propose an estimator Q for 0.
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Entry is area A under the standard normal curve from — to z{A)

z 00 01 02 03 .04 L5 06 07 .08 09
0| .so00  .s040 5080 .512007°.5160  USA$9 5239 5279 5349 5358
-1 5398 5438 5478 5517 05557 5596, 5636 56735 5744 5733
21 5793 .5832 5871 .5910 5948 5981 | .6026 6064 6103 6141
3] s179 6217 6255 0 6293 6331 6368 6406 6443 6480 6517
4| 6554 6591 6628 L6664 6700 6736 6772 6803 6844 6879
s 6915 69507 68850 7018  JOS4 7088 7123 TA57  TiS0 (7224
R I . A .43 7324 7357 (7389  .7422 .7454 7486, 7517 7549
7| JISBO 76D 7642 76730007704 7934 0 FT64 1794 L7823 TBS2
B 7881 7910 7939 7967 7995 8023 8051 8078 . BIDS 8133
o | 8150 186 B2 (8238 8264  .B2ZBY B35 8340  .RI63 B39
1.0 | 8413 |.B438 .8461 8485 8508 8531  .B554  .B377 .B399  [862)
1.1 8643 B665 .BBEG 8708 B725. 8745 .B770 8790 B3O .BH30
12| 8845 .BS69 ,BEBE .BYO7 8925 8944 8962 | 8980  .BIGT  .H0IS
1.3 ) ..9032 ‘9049 9046 .9082 9099 9175 9131 9147 9162 9177
1.4 | o192 ' @207 9232 9236 9251 9265 9279 .9292 .9306 9319
1.5 5332 9345 8353 9370 .9382 9394 5406 | 9418 94790 944
1.6 | basz 9463 B474, 9484 8495 9505 @515 0525 9535 .9545
1.7 | 9554 9564, 9573 9582 - D591 | 9599 9608 8616 .9625 9633
1.8 | 9641 op43 9656 w9664 D671 | .9678 O686  BEY3 9699 9706
1.8 | 9713 9739 9726, 9732 9738 9744 9750 56 9761 .9767
20 | 9772 9B 9783 9785 97939798 9803 9H0R 98i2 9817
2.1 HE2] HRIG 9830 9834 .HE3E. 5842 9B4E6 9850 98354 9857
22 | .9361 9R64 = OB6R 9871 9875 .9878 981 98B4  .9887 9890
23 | o893 989 O80B 9901 .9904 9506 9909 9911 9913 9916
24 | 9918 0820 . 9922 9925 9927 9920 9931 9932 .9934 9936
2.5 | 9938 9940  904TmmnDR43e D945 u9S46 .994E 9949 9951 9952
2.6 1 9953 9955  $956 9557 8959 S960 9961 9962 9963 9964
27 | 5965 9966 9967 9968 9969 9970 9571 9972 9973 9974
28 | ,9974 9975 9976 9977 9977 D978 9979 9979 9980 5981
29 | 998} o982 9982  .0983 9984 9934 9985 9985 9986 9986
30 | 9987 9987 9987 99BE 9938 9985 9989 H9R9 9990 .99%0
3.1 9950 [999] 9951 9991 9992 9992 9992 9997 9993 5993
32 | 9993 9993 5994 9994 9994 9954 9994 9995 9995 9995
3.3 | 9995 9995 9995 9996 9996 9996 9996 9996 .999%6 9997
34 | 9997 9997 9997 9997 9997 9997 9997 9997 9997 9998
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Identify the letter of the choice that best completes the statement or answers the question.
Mark each answer clearly with a No. 2 pencil on the Scantron form.
1. When a firm is operating at efficient scale, average total cost will
(a) fall as output is increased.
(b) fall as output is decreased.
(c) be at its maximum.
(d) none of the above.
2. If marginal cost exceeds marginal revenue,then
(a) the firm must be experiencing losses.
(b) the firm may still be eamninga profit.
(c) the firm is most likely to be at a profit maximizing level of output.
(d) a profit maximizing firm should incréase the level of production.
3. When a competitive market that is comprised of firms that have identical cost structures experiences a sudden
yet persistent increase in,demand, which of the following are most likely to happen?
(1) New firms will enter'the market.
(ii) In the long-run all firms will be producing at their efficient scale.
(iii) The price will return to the level before the changes in demand in the long-run.
(a) (1) and (i1) only
(b) (@) and (iii) only
(c) (ii) and (iii) only
(d) (1), (i1) and (ii1)
4. Excessive monopoly profits themselves represent
(a) a deadweight loss.
(b) a shrinkage in total surplus.
(c) ashrinkage in consumer surplus.
(d) all of the above.
5. Since natural monopolies have a declining average cost curve, regulating a natural monopoly by setting price
equal to marginal cost would
% =R A M O£ # X AL FEBARM -
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(a) cause the monopolist to operate at a loss.
(b) maximize producer surplus.
(c) result in a less than optimal total surplus.

(d) achieve the optimal output level as in the competitive market in the long-run.

Consider the Chamberlin’s monopolistic competition model. In the short-run equilibrium, the price of a firm
must

(a) equal to the marginal cost

(b) equal to the marginal cost times the markup and be smaller than the average cost.

(c) equal to the marginal cost times the markup andsbesgreater or equal to the average cost.

(d) be smaller than the marginal cost.

Suppose there are only two firms supplying in the market and they produce a homogeneous good. Two firms
produce the good with the same constant marginal cost. There is noother cost.of production. Firms compete
by setting price simultaneously. Consumers maximize their utilities. The equilibrium price of both firms must
(a) equal to the marginal cost times the markup.

(b) equal to the marginal cost

(c) be greater than the marginal cost but smaller than the marginal cost times the markup.

(d) equal to the average cost.

. Everything is the same as previous question, but one firm (firm A) has highermarginal cost than the other

(firm B.) The equilibrium price must

(a) equal to the marginal cost of firm A

(b) equal to the marginal cost of firm B

(¢) be slightly below the marginal cost of firm A or equal to the optimal price of firm B as it has the monopoly
power.

(d) equal to the average cost of firm A.

Suppose in a country, there is a sector where producers produce a homogeneous good with an increasing
constant marginal cost. There is a negative externality when producing the good. Suppose the country 1sa
small open economy, which means it can import the good with a constant price. Suppose also that it does not
have comparative advantage in producing the good and there is no complete specialization under free trade. In
the following choices, what is the best policy to resolve the problem of externality?

(a) Using an import subsidy.

(b) Using a production subsidy.

(c) Using a tariff.

(d) Using a production tax.
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10. In a Ricardian trade model with two countries and two goods, suppose one country has absolute advantage in
producing both goods. Goods are traded freely. The country with lower productivity must produce at least one
good because
(a) both countries enjoy gains from trade.

(b) otherwise, the factor market cannot be clear.
(c) two countries complete specialize in a sector at equilibrium.
(d) both goods are demanded.

11. A simple linear demand function may be stated as.Q-=.a.- bP + cI where Q is quantity demanded, P is the
product price, and I is consumer income. To compute an appropriate value for ¢, we can use observed values
for Q and I and then set the estimated income elasticity of demand equal to:

(@ c/Q)
(b) (QI)
(c) -b(/Q)
(d) Qf(cl)

12. Use the following two statements to answer this question:

I. If utility is ordinal, a market basket that provides 30 utils provides twice the satisfaction of a market basket
that provides 15 utils.

II. When economists first studied utility it was believed that utility was cardinal, but it was later discovered that
ordinal preferences are sufficient to explain how most individual decisions are made.
(a) Both I and II are true.
(b) Iis true, and II is false.
(c) 1is false, and 1II is true.
(d) Both I and II are false.

13. Which of the following demand functions represents a price elasticity of demand equal to -0.33 and an income
elasticity of demand equal to 0.8 at all points along the curve?
(a) Q=3-0.33P+0.8I
(b) Q=4.5-0.33log(P) + 0.81
(c) log(Q)=1.34 - 0.331log(P) + 0.8
(d) log(Q) =2.34 - 0.33 log(P) + 0.8 log(I)

14. Bob views apples and oranges as perfect substitutes in his consumption, and MRS = 1 for all combinations of
the two goods in his indifference map. Suppose the price of apples is $2 per pound, the price of oranges is $3
per pound, and Bob’s budget is $30 per week. What is Bob’s utility maximizing choice between these two
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15.

16.

18.

goods?

(a) 4 pounds of apples and 6 pounds of oranges
(b) 5 pounds of apples and 5 pounds of oranges
(¢) 10 pounds of oranges and no apples

(d) 15 pounds of apples and no oranges

Assume that we have a demand curve of the form:
log(Q) = a - b log(P) + ¢ log(D),

where Q = quantity, P = price, I = income, and-a}"b, and ¢"are positive constants. The income and price
elasticities for the demand curve represented above are always

(a) equal to one.

(b) equal to zero.

(c) equal (i.e., income elasticity always equals.price elastieity).

(d) constant but not necessarily equal to one another.

Let P denote the price of goods in the Taiwan, 2" denote the price of goods in the foreign country, and E the
exchange rate, measured as the number of units of foreign currency that can be purchased with one NTD.
According to the law of one price,

(a) P=EPY.

(b) P¥ = EP.

(c) E= P/P¥.

d P¥=E+P.

. Purchasing-power parity describés the forces that deicrmine

(a) prices in the short run.
(b) prices in the long run.
(c) exchange rates in the short run.

(d) exchange rates in the long run.

If a McDonald's Big Mac cost $3.06 in the United States and 3.21 euros in the Euro area, then
purchasing-power parity implies the nominal exchange rate is how many euros per dollar (approximately)?
(a) 1.05. If the value is less than this, it costs more dollars to buy a Big Mac in the U.S. than in the Euro area.
(b) 1.05. If the value is less than this, it costs fewer dollars to buy a Big Mac in the U.S. then in the Euro area.
(c) .95 If the value is less than this, it costs more dollars to buy a Big Mac in the U.S. than in the Euro area.
(d) .95 If the value is less than this, it costs fewer dollars to buy a Big Mac in the U.S. than in the Euro area.
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19.

20.

21.

Which of the following does the level of real GDP measure?
(a) total real income

(b) productivity

(c) the standard of living

(d) All of the above are correct.

“When workers have a relatively small quantity of capital to use in producing goods and services, giving them
an additional unit of capital increases their productivity by a relatively large amount.” This statement

(a) is an assertion that production functions ha¥e the propesty of constant returns to scale.

(b) is consistent with the view that capital isisubject to diminhishing returns.

(c) is inconsistent with the view that it'is/easier for a country to grow fast if it starts out relatively poor.

(d) All of the above are correet.

If an unemployed person quits looking forwork, then, other things the same, the unemployment rate
(a) decreases and the labor-force participation rate is unaffected.
(b) and the labor-force participation rate both decrease.
(c) is unaffected and the Iabor-force participation rate.decreases.
(d) and the labor-force participation rate are both unaffected.

. Suppose that efficiency wages become more common in the economy. Economists would predict that this

would
(a) increase the quantity demanded and decreasc the-quantity supplied of labor, thereby decreasing the natural
rate of unemployment.

(b) decrease the quantity demanded and increase the quantity supplied of labor, thereby increasing the natural
rate of unemployment.

(c) increase the quantity demanded and decrease the quantity supplied of labor, thereby increasing the natural
rate of unemployment.

(d) decrease the quantity demanded and increase the quantity supplied of labor, thereby decreasing the natural
rate of unemployment.

. An increase in the money supply

(a) and an investment tax credit both cause aggregate demand to shift right.
(b) and an investment tax credit both cause aggregate demand to shift left.

(c) causes aggregate demand to shift right, while an investment tax credit causes aggregate demand to shift

left.
- .
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(d) causes aggregate demand to shift left, while an investment tax credit causes aggregate demand to shift
right.

24. Sticky nominal wages can result in

(a) lower profits for firms when the price level is lower than expected.
(b) a decrease in real wages when the price level is lower than expected.
(c) a short-run aggregate-supply curve that is vertical.

(d) a long-run aggregate-supply curve that is upward-sloping.

25. Which of the following would cause prices and real GDP to rise in the short run?
(a) an increase in the expected price level

(b) an increase in the money supply

(c) a decrease in the capital stock

(d) None of the above is correet.

26. Which of the following monetary policy violates Taylor principle?

(a) The central bank raises the federal funds rate from 1% to 2% when inflation goes from 2% to 2.5%.
(b) The central bank raises the federal funds rate from 1%to 2% when output gap goes from 2% to 3%.
(c) The central bank raises the federal funds rate from 1% to 2% when inflation goes from 2% to 3%.

(d) The central bank raises the federal funds rate from 1% to 2% when output gap goes from 2% to 2.5%.

27. The M1 money multiplier will shrink due to
(a) smaller excess reserves ratio.

(b) smaller currency ratio.

(c) greater time deposits ratio.

(d) greater required reserves ratio.

28. A higher growth rate of money supply causes

(a) lower interest rates if liquidity effect is larger than income and expected inflation effects.

(b) higher interest rates if liquidity effect is larger than income and expected inflation effects.

(c) lower interest rates if liquidity effect is smaller than income and expected inflation effects and the
adjustment of expected inflation is slow.

(d) lower interest rates if liquidity effect is smaller than income and expected inflation effects and the

adjustment of expected inflation is fast.

29. Nowadays, most countries do not adopt monetary targeting since
(a) the public do not understand how monetary targeting works.

(b) the velocity of money is unstable and quite volatile.
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(c) the relationship of output and money aggregates is weak.
(d) inflation and money aggregates have inverse relationship.

|

1

|

- |B0. Which of the following statements is true?

‘ (a) The conventional Phillips curve has microeconomic foundation.

i (b) The New Keynesian Phillips curve is merely a statistical relation.

| (c) The New Keynesian Phillips curve describes how current inflation depends on future expected inflation
‘ ~ and unemployment.

| (d) The New Keynesian Phillips curve describes how current inflation depends on future expected inflation
‘ and real marginal cost.
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Numerical/algebraic problems and short-essay questions
Please answer the following questions IN SEQUENCE., All questions may be answered in EITHER Chinese
FOR English.

1. A video game producer has costs of $25,000 per month that are fixed with regard to output. The firm has a flat
marginal cost at $5 per unit'of output for output between 1 and 16,000 units. The firm cannet produce more
than 16,000 units. Information from the market research group indicates that the demand for the video game
can be represented by the following P =9.8'- 0.00020.

() (3 points) What price should be set to maximize profit? How many units of the game are sold? What
are the profits of the firm?

The firm has the opportunity to sell in a second market that is separated from the first. For the second market
the market research group has estimated the demand relationship to be P, = 7 - 0.00010,.

(b) (5 points) The firm believes that this second market offers an opportunity for additional profit. Should it
sell only units that would not be absorbed in the primary market at the profit-maximizing price or should it
divert some units from the primary to the secondary market? What price would you set in each market?
What is the profit of the firm?

2. Suppose there is a country producing two goods with the following technology
Qx=Lx
Qy=Ky
Suppose that the labor supply is fixed at 50 units and the capital supply is fixed at 100 units. Consumers spend
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half of their income on good X and the rest of income on good Y. All markets are perfectly competitive. Let

good Y be the numeraire. Answer the following questions

(a) (3 points) Derive the equilibrium price of X relative to Y.

(b) (3 points) Suppose there is another country producing two goods with the same technology and consumers
in that country also evenly spend their income on both goods. In this country, the supply of labor is fixed at
100 units and the supply of capital is fixed at 50 units. Derive the equilibrium price of X relative to Y if
two countries trade freely.

(¢) (3 points) What is the good the capital abundant country exports? How many quantities of that good does it
export? '

. Chester lives in a dormitory that offers soft drinks and chips for sale in vending machines. His utility function

is U =38C (where S is the number of soft drinks per week and C the number of bags of chips per week), so his

marginal utility of S is 3C and his marginal utility of C is 3S. Soft drinks are-priced at $0.50 each, chips $0.25

per bag.

(a) (3 points) Write an expression for Chester’s marginal rate of substitution between soft drinks and chips.

(b) (3 points) Use the expression generated in part (&) to determine Chester’s optimal mix of soft drinks and
chips.

(¢) (2 points) If Chester has $5.00 per week to spend on chips and soft drinks, how many of each should he
purchase per week?

. To catch up with the living standard of the . US,
(a) (4 points) Can a sufficiently poorer couniry-achieve this-goalby simply receiving more capital donated by
the United Nation on a per-capita basis? Why or whynot?

(b) (4 points) Can a sufficiently poorer country achieve this goal by simply increase her saving rate? Why or
why not?

. Use the model of aggregate demand and aggregate supply to illustrate each of the following event’s short-run
and long-run impacts on the aggregate price level and aggregate output.
(a) (4 points) There is an increase in households’ wealth due a stock market boom.
(b) (4 points) The government lowers taxes: leaving households with more disposable income, with no

‘ corresponding reduction in government spending.

. Consider a mode] that the central bank may have incentives to deviate from a monetary policy rule. The central|
bank’s objective is to maximize the expected value of

1
U=/1(y—yn)—5ﬂ2,
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where y is output, y, isthe economy’s natural rate of output, 7 is inflation rate, and A > 0. The aggregate
output is given by a Lucas-type supply function:
y=y,+a(zx-n‘)+e,
where 7° is expected inflation, e is a supply shock (e ~ N(0,? )), and a > 0. The link between inflation and
the monetary policy instrument is given by
T=Am+v,
where Am is the growth rate of money and vis a velocity disturbance (v ~ N(0, o). We assume that the
central bank can observe 7° andthe realization of e but not the realization of v before its choice of Am. We
also assume that two disturbanees e and v are uncorrelated.
(a) (4 points) What is the central bank’s optimal choice of Am?
(b) (4 points) Compared to the case that the central bank commits to arule Am = 0, which policy makes the
society better off (i.e. higher expected utility)? Showall.your work:
B = M MO # R
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L Explain the following terms briefly (24 points, each 4 points)

(1) Golden parachute

(2) Leveraged buyout

(3) Private placement

(4) Imputation tax system

(5) The law of conservation of value

(6) The leftists' point of view on dividends and taxes

IL Computational problems (36 points, each 6 points)

1. The Granite Paving Co. wishes to have debt-to-equity ratio of 1.5. Currently it is an unlevered (all equity)
firm with a beta of 1.1. What will be the#beta_of thé™firm if it goes through the capital restructuring
process and attains the target debt-to-equity ratio? Assume,a tax rate of 30%.

2. Companies A and B are valued as follows:

A B
# of shares 2000 1000
Eamings per share 310 $10
Share price $100  $50

Company A now acquires B by offering one (new) share of A for every two shares of B (that is, after the
merger, there are 2500 shares of A outstanding). If investors are aware that there are no economic gains

from the merger, what iSithe'price-earnings ratio of A's stock after the merget”

(V3]

Bombay Company's balance sheet is as follows:
(NWC = net working capital; ELTA = leng, term assets; D = debt; E= equity; V = firm value):

Book Vales IWarket Values
WWC 200 500 D NWC 200 M D
LTA 2300 2000 E LTA I_H0 2300 E
/GO 00 v 3000 3000 W

According to MM's Proposition I corrected for taxes, what will be the change in company value if
Bombay issues $200 of equity and uses it to make a permanent reduction in the company's debt? Assume
a 35% tax rate.

4. Learn and Eamn Company is financed entirely by common stock that is priced to offer a 20% expected
rate of return. The stock price is $60 and the earnings per share are $12. If the company repurchases 50%
of the stock and substitutes an equal value of debt yielding 8%, what is the expected earnings per share
value after refinancing?

5. Given the following information, leverage will add how much value to the unlevered firm per dollar of
debt? (Approximately)

Corporate tax rate: 34%
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Personal tax rate on income from bonds: 30%

Personal tax rate on income from stocks: 20%

6. The DOC Corporation with a book value of $20 million and a market value of $30 million has merged

with the CIC Corporation with a book value of $6 million and a market value of

$9 million. If the transaction is a purchase will there be any goodwill, and if so, what is the amount of

goodwill?

111 Short answer questions (12 points, each 6 points)

1. Why do firms rely heavily on internal funds?

2. Briefly explain the difference between a spin-off and a carve-out.

Iv. Questions (28 points)

1. The following table shows estimates of the risk of two well-known British stocks:
~ standard R? "4 Beta  \ \ Standard Error

Deviation % of Beta
British Py sy 7 TN 0 N
Petroleum
(BP)
British .57 .37 2.12 .37
Airways

a. What proportion of eachistoek’s risk was market risk and what proportion was unique risk? (4 points)

b. What is the variance of BP? What is its unique variance? (4 points)

c. What is the confidence level on British Airways beta? (4 poinis)

d. If the CAPM is correct, what is the expeéted rettirnn on British Airways? Assume
of 5 percent and an expected market return of 12 percent. (2 points)

e. Suppose that next year the market provides a zero return. What return would you expect from British

Airways? (2 points)
2. Percival Hygiene has $10 million invested in long-term corporate bonds. This bo

annual rate of return is 9 percent, and the annual standard deviation is 10 percent.

Amanda Reckonwith, Percival’s financial adviser, recommends that Percival consider investing

in an index fund which closely tracks the Standard and Poor’s 500 index. The

return of 14 percent, and its standard deviation is 16 percent. (12 points, each 6 points)

a. Suppose Percival puts all his money in a combination of the index fund and

thereby improve his expected rate of return without changing the risk of his portfolio? The Treasury

bill yield is 6 percent.

b. Could Percival do even better by investing equal amounts in the corporate

$8 million at a price of

a risk-free interest rate

nd portfolio’s expected

index has an expected

Treasury bills. Can he

bond portfolio and the

index fund? The correlation between the hond }'\nr‘r'ﬂ'\]in and the index fund js =+ 1.




Baxgueg RE 100 REEmEAT BT AEHKRA

F1E #2278
% % # B4 B N IE Y W2 A BB
1. Let f(xq|x)=cx/x;, 0<x<x,, 0<x,<l, zero, elsewhere, and f,(x,)=c,xj, O0<x, <1, zero,

elsewhere, denote, respectively, the conditional p.d.f. of X, given X, =x,, and marginal p.df of X,.
Determine:

(a). the constants ¢, and c,; (5%)

(b). the joint p.d.f. of X, and X,; (5%)

©). Pr(i< X, <%|X2 =§); (5%) and

. Pr(i <X, < %) (5%)

2. Let the stochastic process X (r) be normal with mean 0 and variance 7, where its density function is given by
1 -x*/2t
D)= e
iy

and the stochastic process  X(r) has stationary and independent increments, where X(7), X(,)-X(),...,
X(t,)-X(, )for t, <..<t, are independent and X(z,)— X(, ,) is normal with mean 0 and variance
L=t - Assume X(1)=x, X()=x,, .., X(¢,) =
(). Please give the joint density of X (1)), X(t)s . .csudX(?,).. (5%)
(b). Please find the conditional distribution'of X (s) given X ()= B where & <t .(10%)

3. Let X be a normal distribution with mean x and o*, and conmsider the transformation X =InY or,
equivalently, ¥ =e”.
(a). Find the mean and the variance of ¥. (5%)
(b). Find the p.d.f. of ¥ . This is called the lognormal. distribution. (5%)

4. Let X, X, ..., X, be a random sample of known size n  from a gamma distribution with parameter o =1, and
unknown f>0.Then

2y X,
(2). Please derive the distribution of % (5%)
(b). Please construct a 95% confidence interval for B by Pr(x (2n)< 7°(2n) < x  (2n))=95%, where
x°(2n) is a Chi-square distribution with 2# degrees of freedom. (5%)
] EOR M M OF # R
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In order to test the assumption of a Poisson distribution for the number of arrivals during weekday morning|

hours, a store employee randomly selects a sample of 100 5-minute intervals during weekday mornings over &

3-week period. For each 5-minute intervals in the sample, the store employee records the number of customer
arrivals.

(a). Suppose the sample is x), x5, ..., x,. Under the assumption of a Poisson distribution for the number of
arrivals, please find the estimation for the mean of arrival rate A by the maximum likelihood estimate
method (MLE). (5%)

(b). Is the estimation of the mean in the arrival rate for MLE unbiased? Please prove it. (5%)

(c). Is the estimation of the mean in the arrival rate for MLE consistent? Please prove it. (5%)

(d). In summarizing the data, the employee detéTmines themumber of 5-minute interval having no arrivals, the

number of 5-minute intervals having tWwosarrivals, and seion These data are summarized in the table 5.
Use « -level=0.05, and test whether the number of customer arrivals follows a Poisson distribution,
where  505(4) =9.49, 285 ()=l 07, #005s(6)=12.59, #i:s(2) =14.06. (10%)

Table 5 Data in the numberof arrivals

Number of Customers Arriving I Obseryed Frequency
| 5
| 15
‘ 21
| 25
‘ 18
|

0

10
6

AN Db W N —

Suppose you’ve specified the regression model as ¥, = fX, +¢,, where ¢;, i=1,..,n, are independent and

E(g,)=0 forall i. Please answer the problem as follows,

(a). If the true model is Y, = BX, +¢,, please find the estimator /3’ of f using OLS estimate (5%), and
prove ,3 is unbiased. (5%)

(b). If the true model has a constant term so that ¥, =a+ fX, +u,, where u,, i=1,..,n, are independent and|
E(u;)=0 for all i, show that ,é , which you use wrong model (the regression model of no constant term)
to estimate, is biased (5%). Please give the condition under which ﬁA will be unbiased even though the

wrong model was used. (5%)
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