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MN3140 – Microeconomic Theory

Time Started____________________________

Quiz 2 - Fall AY2001

Time Completed_________________________

Answer 3 of the following 4 questions.  If you answer all questions, I will average your score across all four questions, rather than counting the highest (or lowest) three scores.   All questions are equal in value (30 points).  You have 110 minutes to complete this exam.  Any exam completed in 100 minutes or less will receive 5 extra credit points.  Any exam completed in over 115 minutes will receive a three-point penalty per every 5 minutes over 115 minutes.  International students have an additional 30 minutes to complete the exam (i.e., an extra ten minutes per question.)  You must fill-in time started and time completed (when you stop working) above and return the quiz questions to receive your bonus points (honor system)   Good Luck!    Please staple your quiz questions to your answers.
1.
(30 points)
Consider the market for coffee beans.  Recent weather conditions in the coffee producing countries have caused market prices to fluctuate dramatically over the past few months.  Analyze the effects by answering the following questions.  Use graphs to illustrate your answers where helpful.


a.
(8 points)
If a cold spell destroys 25% of the coffee bean crop from Columbia, one of the major coffee producing nations, describe the short run effect on industry output and price and output and profits per grower in both Columbia and other coffee growing countries.


b.
(6 points)
What long run reaction would you expect in response to this cold spell?


c.
(8 points)
At the same time, demand for coffee is increasing in the U.S., a major coffee consuming country.  Ignoring the effects of the cold spell, describe the short and long run effects an increase in demand would have on industry output and price and output and profits per coffee grower.

d. (8 points)
To avoid the wrath of cranky caffeine-deprived voters, the government's decides to ensure that the effects of the cold spell and increasing coffee demand are accommodated without sharp coffee price increases.  The government is considering several options:  a coffee price ceiling, reducing import tariffs (taxes) on coffee beans, domestic coffee subsidies and doing nothing.  Which one government policy would you select to satisfy coffee demands in the short and long run while stabilizing coffee prices?  Explain briefly.

2.
(30 Points)
Proposition 103 in California put a ceiling on the price of auto insurance.  The objective was to make auto insurance more affordable in California.  The rationale was that the State had mandated auto insurance, so it had an obligation to ensure that insurance was available on affordable terms.  Analyze proposition 103's possible effects by answering the following.

a.
(8 points)
Suppose that the California auto insurance industry is perfectly competitive.  In particular, ATC for a representative insurance firm is given by

ATC = 20,000/q + 100 + 0.5q, 

and industry demand and supply for auto insurance is given by 

P = 500 - 0.01Qd.

P = 100 + 0.01Qs

Find the industry output and price and output and profits per firm.

b.
(8 points)
Suppose the State stipulates that auto insurance can't cost more than $250.  Describe this measure's short and long run effects on industry output and price, output and profits per firm and the number of firms (numerical solutions for full credit).

c.
(8 points)
Suppose instead that the auto insurance industry is monopolistic.  The firm's ATC is given by ATC = 2,000,000/Q + 100 + 0.005Q and industry demand is given by P = 500 - 0.01Qd.  Find industry output and price and the firm's profits.

d.
(6 points)
Suppose the State stipulates that auto insurance can't cost more than $250.  Describe this measure's short and long run effects on the monopolistic industry output, price and profits (hint-consider the price control's effect on the firm's MR  -  i.e., MR = 250 until Q = 25,000 and then it reverts to the original MR) (numerical solutions for full credit).

3.
(30 points)
Suppose the health care industry is perfectly competitive and in long run equilibrium, though it is operating with the well-documented implications of health insurance (i.e., an increase in the demand for health care).  In an effort to reduce expenditures on health care, the Federal Government decides to implement a cost based formula to determine the reimbursement rates for services provided to federal government health care recipients.  The reimbursement rates cover the doctor’s operations costs and make a contribution toward capital, educational and other fixed costs.  In some cases, the calculated costs are below the current equilibrium costs (e.g., general practitioners); in others they are above the equilibrium (e.g., cardiologists).  In either case, the patient pays a government-determined price per visit, where the price varies depending on the service provided.  Assuming the Federal Government can estimate the relevant costs, discuss the impact of this proposal by answering the following questions.

a.
(8 points)
Describe the short run effect of these cost based prices on the industry output and price, the output and profits per doctor, and the number of doctors in the market for either cardiologists, where fees are set below the current market rate, or general practitioners, where fees are set above the current market rate.

i. How will the elasticity of demand affect your answer?

b.
(8 points)
Describe the long run effect of these cost based prices on the industry output and price, the output and profits per doctor, and the number of doctors in the market for the market described in part a.



i.
How will the elasticity of demand affect your answer?

c.
(8 points)
One objective is to increase technical and allocative efficiency in the government funded health care industry.  Assuming there is a limited supply of capital and labor in the government funded health care industry, briefly describe the technically efficient mix of inputs (i.e., capital and labor) to cardiology and general practice and the allocatively efficient mix of outputs (i.e., cardiology patients and general practice patients).

d.
(6 points)
If one of the objectives of this program is to shift patients from expensive specialists (cardiologists) to less expensive generalists (general practitioners), do you think this program will satisfy this objective?  Explain briefly.

4.
(30 points)
Suppose that semiconductor chips are produced by a perfectly competitive, profit maximizing industry.  The industry demand and supply curves are given, respectively, by:




P = 256 - 0.02QD



P = 0.02QS

The production function and cost information for a representative firm are given by:




q = 2K1/2L1/2



K = 16, Pk = 256, Pl = 64

Answer the following questions about this industry and firm, illustrating your answers with graphs where helpful.

a.
(8 points)
What is the current equilibrium industry output and price, firm output and profits, and number of firms in the industry?

i.
Is the industry in long run equilibrium?

b.
(14 points)
Suppose the U.S. government decides to allow U.S. semiconductor firms to sell their output in foreign markets (previously restricted for national security reasons).  The foreign market is 3 times as large as the U.S. domestic market at each price (i.e., the total market demand, U.S. plus foreign, is P = 256 - 0.005QD).

i.
Find the new short run equilibrium industry output and price, firm output and profits, and number of firms in the industry.

ii.
In the long run, what happens to equilibrium industry output and price, firm output and profits, and number of firms in the industry (answer numerically for full credit)?

c. (8 points)
Should individual firms in the industry expand (increase K), contract or not change their capital stock in the long run to increase their profits?  Explain briefly.

Equations with Illustrations
Elasticity

Arc Elasticity:
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Point Elasticity:
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Production Equations
Production Function:  q = f(L,K)  e.g., q = 4L1/2K1/2

Isoquant (solve for L or K from production function):  L = q2/(16K)  or K = q2/(16L)

Marginal Productivity of Labor = (q/(L

Marginal Productivity of Capital = (q/(K

Cost Equations
TC = FC + VC = PK *K + PL *L


To express short run cost, substitute in value of K and L in terms of q from isoquant


e.g., if K = 25, PK = 100, PL = 10;    TC = 2500 + 10*(q2/400) = 2500 + 0.025q2
VC = PL*L = 0.025q2 

FC = PK *K = 2500

ATC = TC/q = 2500/q + 0.025q

AVC = VC/q = 0.025q

AFC = FC/q = 2500/q

MC = dTC/dq = dVC/dq = 0.05q


MC = dVC/dq = d(PL*L)/dq = PL*(dL/dq) = PL*(1/MPL)

Revenue Equations
Demand Function:  Q = f(P) or P = f'(Q)   e.g., P = 250 - 0.1Q

TR = P*Q = 250Q - 0.1Q2
MR = dTR/dQ = 250 - 0.2Q

Profit Equations

( = TR - TC

( = (P - ATC)*q
Derivative
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Derivative
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Lagrange Equation:

L = Objective Expression + ß(Value of Constraint - Expression for Constraint),


where ß is the Lagrange multiplier.
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