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A competitive refining industry produces one unit of waste for each unit of refined
product. The industry disposes of the waste by releasing it into the atmosphere.
The inverse demand curve for the refined product (which is also the marginal
benefit curve) is P =24 -0, where Q is the quantity consumed when the price
consumers pay P‘. The inverse supply curve {also the marginal private cost
curve) for refining is MPC = 2+Q, where MPC is the marginal private cost when
the industry produces Q units. The marginal external cost curve is MEC = 0.5Q,
where MEC is the marginal external cost when the industry releases Q units of
waste. (/N8 5 43)
a) How much of the chemical should the market supply at the social optimum?
b) Suppose the government imposes an emissions fee of $T per unit of emissions,
How large should the emissions fee be if the market is to produce the
economically efficient amount of the refined product?

If a consumer has preferences between two goods, x and y. His preferences

over the two goods can be presented by the Cobb- -Douglas utitity function

u(x,y)=rx"y". where r,a,b are all constants. Assume the price of x is p_,

the priceof y is P, »and his income is 7. (f5/\8 5 43)

a) If there are 10 consumers in the market with the same preference described
above, find the market demand curve.

b) Drive the Engel curve,

¢} Assume r=a=b=1p =9, P, =1,1 =72, use Hicksian decomposition and
find the numerical values of the income and substitution effects when P,
fallsto 4.

d) If r=la=b=1,7=100,p, = b, =1, find the numerical values of ACS

Compensating Variation (C.V.); and Equlvalent Variation(E.V.) when p,
rajses to 2,
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Please give some economic comments to the following DM. (10 %)
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Please solve all the equilibra for the following game (including pure and mixed
equilibrium) (10 4)
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1. Suppose that you have a utility function given by the equation U =+/507 , Where
{ s the quantity of money. Consider a lottery that provides a payoff of $0 with
probability 0.75 and $200 with probability 0.25.

a) Sketch a graph of this utility function, letting I vary over the range 0 to 200,

b) What is the expected utility of this lottery?

¢) What is your utility if you receive a sure payoff of $507 Is it bigger or smaller
than your expected utility from the lottery? Based on your answers to these
questions, are you risk averse?

2, If a consumer has preferences between two goods, x and y. His preferences
over the two goods can be presented by the Cobb-Douglas utility function
u(x,y)=rx"y". where r,a,b are all constants. Assume the price of x is p,,
the price of y is P, and hisincome is 1.

a) Ifthere are 10 consumers in the market with the same preference described
abave, find the market demand curve.
b) Drive the Engel curve.
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1. Consider two lotteries, A and B. With lottery A, there is a 0.9 chance that you
receive a payoff of $0 and a 0.1 chance that you receive a payoff of $400. With
lottery B, there is a 0.50 chance that you receive a payoff of $30 and a 0.50 chance
that you receive a payoff of $50. {15/N8H 5 43)

a) Verify that these two lotteries have the same expected value but that lottery A
has a bigger variance than lottery B.

b) Suppose that your utility function is I/ =+/500+7 . Compute the expected
value from each lottery. Which lottery has the higher expected utility? Why?

c) Suppose that your utility function is U = (500+ 7 ). Compute the expected
utility from each lottery. If you had this utility function, are you risk averse,
tisk neutral, or risk loving?

2. ABC, Incorporated has a local monopoly in the sale of automatic paper towel
dispensers. The table below shows the demand for these towel dispensers at

i various prices. The total cost of production of the various levels of output is also

shown. (/i 5 43)

a) What level of output maximizes profit? What price should the firm charge?

b) Is the output efficient to the society? Explain. If not, what is the efficient output?

Quantity Price Quantity Totat
Cost

0 3100 0 380

1 85 1 100

2 70 2 125

3 55 3 155

4 40 4 195

5 25 5 250
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3. Consider the Cobb-Douglas production function O(L,Ky= AL°K* . where

A, are all constant. Assume the price of input L is w, the price of input

K is r. (8/NES543)

a) Dose it exhibit increasing, decreasing, or constant returns to scale? (Hint: it
maybedependon & and £.)

b) Find the labor demand curve and calculate its price clasticity.

c} Given w=r=1, derive the cost function C{H), AC(Q), MC(0Q),
respectively.

4. Please give some economic comments to the following DM, (10 &)

. TEA KT EEAR 00T BB FR 000 T T 164 - 6
? 105 24 45 SRR 600 7+
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1. Consider the Cobb-Douglas production function O(L,KY=AI’K" . where

Aa, 3 are all constant. Assume the price of input L is w, the price of input

K is r. (B/NES 5) '

a) Dose it exhibit increasing, decreasing, or constant returns to scaie? (Hint: it
may be dependon o« and f.)

b) Find the labor demand curve and calculate its price elasticity.

¢) Given w=r =1, derive the cost function C(), AC(Q), MC(Q) ,
respectively,

2. Suppose that you have a utility function given by the equation ¥/ = /507 , where
I is the quantity of money. Consider a lottery that provides a payoff of $0 with
probability 0.75 and $200 with probability 0.25. (45/]\{ 5 43
a) Sketch a graph of this utility function, letting T vary over the range 0 to 200,

b) What is the expected utility of this lottery?

c) What is your utility if you receive a sure payoll of $50? Is it bigger or smaller
than your expected utility from the lottery? Based on your answers to these
questions, are you risk averse?

s o b St b e T -

3. Please solve all the equilibra for the following game (includes pure and mixed
equilibrium) (/04>

) 2 Left Right
Up (8.3) (1.2}
Down (2,0) (3,6)
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4. A competitive refining industry produces one unit of waste for each unit of refined
product. The industry disposes of the waste by releasing it into the atmosphere.
The inverse demand curve for the refined product {(which is also the marginal
benefit curve) is P’ =240, where Q is the quantity consumed when the price
conswners pay P?. The inverse supply curve (also the marginal private cost
curve) for refining is MPC = 2+Q, where MPC is the marginal private cost when
the industry produces Q units. The marginal external cost curve is MEC = 0.5Q,
where MEC is the marginal external cost when the industry releases Q units of
waste. (5/]NEH 5§ 439
a) How much of the chemical should the market supply at the social optimum?

b) Suppose the government imposes an emissions fee of 8T per unit of emissjons.
How large should the emissions fee be if the market is to produce the
economically efficient amount of the refined product?

St "
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