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1. Suppose a worker at a computer company rearranges existing machines and
labor and increases production in the process. Using the production function,
with output on the vertical axis and labor on the horizontal axis, this would be
described as ‘
a. an upward shift of the curve combined with an upward movement along the
curve,
a movement upward along the curve,
a movement downward along the curve.
a downward shift of the curve.
an upward shift of the curve.
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2. Because marginal product decreases as input is increased
a. nothing is implied about how much input is required to produce one
more unit of output.

b. it takes decreasing amounts of input to produce one more unit of

output.

c. it takes increasing amounts of input to produce one more unit of
output.

d. the amount of input it takes to produce one more unit of output does
not change.

e. it takes zero input to produce one more unit of output.

3. With monopolistic competition, market demand is
cohstantly changing,

horizontal.

the same as firm demand.

nonexistent.

like any other market demand.
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4.  Reputation and cooperation are more difficult to achieve when °
a. firms find it difficult to observe the behavior of other firms.
b. agame is repeated. |
¢, there are only two firms as opposed to having three or more firms.
d. firms can easily observe what the others are doing.
¢. firms act out of their own self-interest. ‘
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5. The chance a firm takes in defecting from a cooperative solution to a game
is that
a. the firm will immediately suffer lower profits as a result of defecting.
the noncooperative solution causes profits to fall. |
cooperation will result in lower profits in the future.
cooperation will be difficult to reestablish and profits will be sacrificed.
all firms know the actions of each other.

P ap o

6. Refer to the figure below. Which of the following statements is true?

a. A per-unit tax will result in the greatest reduction of output in the
market illustrated in Figure B.

b. No deadweight loss from a per-unit tax will result in either of the
markets illustrated.

c. A per-unit tax will result in the greatest deadweight loss in the market
illustrated in Figure A.

d. A per-unit tax will result in the greatest loss of consumer surplus in the
market illustrated in Figure A.

e. A per-umt tax will result in the smallest price change in the market

illustrated in Figure A.
h)
hY
g
=
A
D D
Quantity Quantity
A B -

7. The effect of the personal income tax on the amount of labor cmployed in
the economy is greatest when

a. demand and supply are both relatively elastic.

b. demand and supply are both relatively inelastic.
¢. demand is relatively inelastic and supply is relatively elastic.
d. demand is relatively elastic and supply is relatively inelastic.
¢. both supply and demand do not exist,
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8. In looking at the distribution of income provided by quintile statistics and
the Lorenz curve, it must be kept in mind that

a.

d.

9. Radio and television broadcasting services partially avoid a free-rider
problem by

a.

b.

c
d.
e

10. The Coase theorem works provided that

a.
b.

e. transactions costs of an agreement are high compared to the costs of the

11. Emission taxes have an advantage over taxes on production in that

a,
b,

e. the firm can increase the amount of pollution associated with a given

. converting the services from private to public goods.

. charging the government for their services.

all individuals with high incomes have a lot of wealth, whereas all
individuals with low incomes have very litile wealth.

those who are poor generally stay poor, and those who are rich
generally stay rich.

when families split up, the two new families formed move down in
terms of income into lower quintiles.
income per person is being measured.

using advertising to pay for the services.
converting the services from excludable to nonexcludable goods.

broadcasting unscrambled programs through the air.

the transactions costs of an agreement are above a high level.

the transactions costs associated with an agreement are low compared
to the costs of the externality itself,

the costs of an extemnality itself are low compared to the transactions
costs of an agreement.

both parties are willing to negotiate with each other.

externality itself.

they change the firm’s output whereas taxes on production do not.

the firm’s amount of pollution associated with its production will not
change.

the firm can use technology to change the amount of pollution
associated with its production.

they do not raise the firm’s prices whereas taxes on production do.

amount of production. .
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12, Which of the following statements is true when the Fed increases reserves

by buying a government bond from a bank?

a. The amount of reserves in the banking system will increase by an
amount greater than the amount of the bond purchase.

b. The amount of loans made by the banking system will increase by the
amount of the bond purchase, '

¢. The amount of loans made by that bank will be greater than the increase
in reserves.

d. The amount of deposits made by the banking system will increase by
the amount of the bond purchase.

€. The amount of reserves in the'bankjng system will increase by the
- amount of the bond purchase.

13. Which of the following statements is true?

a. Markets respond to consumer preferences, whereas government
responds only to societal preferences,

b. Markets keep costs low out of producers” desires to please people,
regardless of cost. ‘ ‘

c. Govemnment keeps costs low due to its moral obligations to voters,

d. It is safe to assume that government will do what is best for society
whereas markets do what is best for owners of businesses, '

€. The lack of profit motive €ncourages supervisors in government

agencies to make decisions concerning employees on the basis of issues
~ other than merit.

II.  Firm X and firm Y are the only two Internet providers in a small town. The
demand for Internet subscriptions is P = 60 — Q. Neither firm X nor firm Y has .
any fixed costs. The marginal cost of firm X is constant at $10, and the marginal
cost of firm Y is constant at $20. Bach firm can sell either 10 or 20 subscriptions,
and they meet only once in this market.

a.  Show your calculations and create the payoff matrix. (6 43)
b.  Find the Nash equilibrium or equilibria. (7 43)

¢.  Ifthere are multiple equilibria, which equilibrium do you think is most
likely to occur and why? (7 43}
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k\v / ) ’7 The lifetime of a printer costing 200 is exponentially distributed with mean 2 years.
' v ’

The manufacturer agrees to pay a full refund to a buyer if the printer fails during the

first year following its purchase, and a one-half refund if it fails during the second year,

If the manufacturer sells 100 printers, how much should it expect to pay in refunds?
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(\" / ) 8 The stock prices of two companies at the end of any given year are modeled with

random variables X and Y that follow a distribution with Joint density function

2x  for 0<x<l, x<y<x+1
f(x.y) .
otherwise.

What is the conditional variance of ¥ given that X = x ?

. )
b\c [ J) C{ ; Let Xy, X5 Xibe arandom sample from a discrete distribution with probability

function

1
- forx=0
3 or x _
X})=+
P(x) —2— forx=1
3
0 otherwise

Determine the moment generating function, M(y), of ¥ = XXX, .

(\,‘.} 7 | ) ] ) A device contains two circuits. The second circuit is a backup for the first, so the second
is used only when the first has failed. The device fails when and only when the second
circuit fails.

Let X'and ¥ be the times at which the first and second circuits fail, respectively. Xand ¥

have joint probability density function

6ee™ forl<x<y<oo
0 otherwise,

f(x,y)z{

What is the expected time at which the device fajls?
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(\ aco) /Z An insurance company has 120,000 to spend on the development and promotion

of a new insurance policy for car owners. The cdrnpany estimates that if x is spent

/2372
1 y3

on development and y is spent on promotion, then policies will be sold.

Based on this estimate, what is the maximum number of policies that the i insurance

company can sell?

Q\ o‘ / ) gf A virus is spreading through a population in a manner that can be modeled by the
v,

function

gt} =

1+B "

where 4 is the total population, g(#) is the number infected at time ¢, and B is a constant.
What proportion of the population is infected when the virus is spreading the fastesi?

K\ﬁ"/ ) Cf A company’s value at time ¢ is growing at a rate proportional to the difference between

20 and its value at ¢ .

Atr=0,thevalueis2 . Atr=1, thevalueis 3.

Calculate the value at =3 .

D . L)
&\ . /) 0 An ice cream vendor can sell 500 ice cream cones at a price of 2 per ice cream cone.
A .
For each 0.01 increase in the Price per ice cream cone, the vendor will sell 5 fewer

ice cream cones. For each (.01 decrease in price, it will setl 5 more.
The vendor has fixed costs of 75 and variable costs of 0.10 per ice cream cone,

What price per ice cream cone should the vendor charge in order to maximize profit?
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1. Please explain the following items. (40%)

{a) Efficiency, Completeness and Uniqueness, (15%)
(b) The Likelihood Ratio Test, (10%)

(c) The Bayes’ Solution, (5%)

(d) The Central Limit Theorem, (5%)

(e) Th‘e Rao-Cramer Inequality. (5%)

2. Given f(:6)=1/6,"g -y — g , 2810 elsewhere, with € >0, formally

| E{[ainf(X;e)ﬂ
compute the reciprocal of e : Compare this with the

, (n ¥ I)Y/ Y
variance of , Where *» s the largest item of & random sample of

size 1 from this distribution. Comment on the findings. (10%)

3. If X4, X2 is a random sample of size 2 from 3 distribution having p.d.f.

fx;6)=(1/6)e"  0<x<, 0< 8 < zero elsewhere, find the joint p.d.f,

of the sufficient statistic Yi=X1+Xafor @ and Ya=Xo. Show that Yz is an

unbiased estimator of @ with variance 0% (10%)

4 Let X4, X2 be a random sample from the normal distribution N(O 1). Flnd the |
marginal p.d.f. of Yi= Xy/ X, (1 0%)
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5. Let Y1 <'Y2 <Y; be the order statistics of 3 random sample of size 3 from a

distribution having the p.df. flx)= 2x 0<x< 1, zero elsewhere. Show that

L=YilYs, Z=YalYs, and Zs=Ys are mutually stochastically independent.
(10%)

6. Let X have a p.d.f. of the form /(50)=1/8 <y« 0 zero elsewhere, Let
Y1 <Y2 <Y <Y4 denote the order statistics of a random sample of size 4

from this distribution. Let the observed value of Y, be ya. We reject Hp : 6=1

| 1
_ =L
and accept Hy : 9#1 if either L or Y«21 Find the power function of

the test. (10%)

7. Let Xa denote the mean of a random sample of size n from a gamma

distribution with parameters a=y>0 and B=1. Find the limiting distribution of

‘/;(fn —#)/\/y_;_ (10%)
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