Bill Gates
Problem Set 4

MN 3140  Microeconomics


Problems 1 – 3 were questions on the MN3140 Quiz 2 from Fall quarter AY1997.  Along with question 4, these questions focus largely on optimization and technical/allocative efficiency.  I do not expect you to understand technical/allocative efficiency to this level of detail (particularly how perfect competition ensures technical/allocative efficiency), or derive the impacts of percentage taxes/subsidies, but I have included these problems to help explain these concepts.  Question 5 mathematically solves a multiple input/output problem, similar to the one worked in class.  I will not include a problem like this on the quiz (too long), but I have included it here to give you an example of the calculations to consider, if interested.

Required Problems (1 – 2)

1.
Suppose the demand and supply curves for the perfectly competitive local single-family housing market are given, respectively, by:



P = 200 - 0.1Qd


P = 20 + 0.2Qs
Furthermore, the ATC for a representative supplier in this industry is given by:



ATC = 360/q + 20 + 10q

Answer the following questions regarding the single-family housing industry, illustrating your answers with graphs if helpful.


a.
What is the current industry price and output, output and profits per firm, and number of firms?



i.
Is the industry currently in long run equilibrium?


b.
Would you expect the firms in this industry to produce technically efficiently and to find allocative efficiency in the level of industry output?  Explain briefly.


c.

Suppose the federal government decides that consumers under-value home ownership. The government contends that owner occupied homes are better maintained, conferring a benefit on the entire neighborhood that is undervalued by the homeowner.  As a result, the government decides to subsidize home ownership (e.g., through tax deductions for mortgage interest payments).  The subsidy is 33.33% of the price consumers pay for a home, so the new supply curve is:  P' = 15 + 0.15Qs.



i.
What is the new short run industry price and output, output and profits per firm, and number of firms?



ii.
What is the long run industry price and output, output and profits per firm, and number of firms?


d.
How would this subsidy affect technical and allocative efficiency in the single-family housing market?  Explain briefly.

2.
Compare perfect competition and monopoly by answering the following questions with numerical answers where appropriate.


a.
Suppose a representative firm has costs given by TC = 40,000 + 200q + q2.  Industry supply and demand are given by P = 200 + 0.02QS and P = 1000 - 0.02QD, respectively.  What are industry price and output, output and profits per firm and the number of firms in the industry?


b.
Alternatively, suppose a monopolistic industry has the same cost structure.  Thus, the monopolist's cost is given by TC = 4,000,000 + 200Q + 0.01Q2.  In addition, demand is given by P = 1000 - 0.02QD.  What are industry price, output and profits?


c.
Briefly describe the short and long run effects if the government raises business fees in both industries (annual fees that businesses must pay before conducting any business).  You can explain verbally, or mathematically using a business permit cost increase of 10,625/firm for perfect competition and 1,062,500 for monopoly.

Optional Problems

3.
Suppose you work in OSD and have been asked to consider consolidating two service centers.  Output (q) at each center depends on the amount of capital (K) and labor (L) employed.  The production functions for the two centers, and their current capital stocks are as follows:



q1 = L11/2K11/2, where K1 = 16

q2 = L21/2K2, where K2 = 4.

Furthermore, the price of capital is PK = 10,000 and the price of labor is PL = 1.  You currently produce 1600 units of output at each facility (total output is 3200 units).  Help analyze the consolidation decision by answering the following questions.   Illustrate your answers with graphs if helpful.

a.
What is the average total cost of production at each facility?

b.
Is this distribution of outputs across facilities efficient, or should you shift some output from one facility to another to reduce total production costs?

c.
Should you propose increasing the capital stock (K) to reduce costs?

i.
In plant 1?  Plant 2?

ii.
If you changed the capital stock, would it affect the cost minimizing  mix of outputs across plants?  Explain briefly.

d.
Describe the cost minimizing level of capital within a plant and the cost minimizing distribution of outputs across plants.

i.
What conditions characterize this cost minimizing position (specifically defining each term)?

ii.
How would you suggest finding this solution mathematically (don't find solution).

4.
DoD is coming under increasing scrutiny for the alleged inefficiency with which it operates its maintenance depots.  GAO in particular has published several critical reports.  One solution suggested to improve efficiency is to privatize DoD's maintenance depots (i.e., contract for service with private sector, profit making maintenance providers).  Help analyze the advantages and disadvantages of this proposal by briefly answering the following questions.  Illustrate your answers with graphs if helpful.


a.
Depots can use capital and labor to provide maintenance for different classes of ships (or aircraft, vehicles, etc.).



i.
Define what maximizing technical and allocative efficiency in operating a maintenance depot means.



ii.
What conditions characterize efficiency in the allocation of resources across maintenance activities?  Be specific in defining what constitutes the costs and benefits of this decision.


b.
If depot maintenance where provided by a competitive profit-making maintenance industry, what would ensure technical and allocative efficiency in allocating resources and the services provided?



i.
Are these forces likely to exist if DoD only receives one or two responses to each privatization opportunity?


c.

Suppose DoD establishes maintenance depots as profit centers.  They don't receive any direct funding.  Instead, operational forces receive maintenance funding and buy services from the maintenance depots (as we do with automobile repair services).  The depots can charge any price they choose for their services and retain their profits.  Would this promote technical and allocative efficiency in depot maintenance?  In your answer consider:



i.
the degree of competition between maintenance depots.



ii.
the elasticity of demand for maintenance service.

5.
Suppose Fleet Z has a joint anti-submarine warfare (ASW) and surface warfare (SW) mission.  Both ASW and SW output increase with man-hours and computer-hours devoted to the respective mission.  Let ASW = MACA be the production function for ASW, where MA, CA denote the man-hours and computer-hours devoted to ASW.  Let SW = (MSCS)0.5 be the production function for SW, where MS, CS denote the man-hours and computer-hours devoted to SW.  Suppose the fleet has total of 2,000 man-hours and 500 computer-hours available per day for these two missions.


a.
 Compute the equation for Fleet Z's production possibility frontier (PPF) for ASW and SW, or, using a spreadsheet, sketch the production possibility frontier.


b.
Fleet Z's utility for ASW and SW is given by U = SW*ASW1/2.  If the Fleet's objective is to maximize utility, what is the optimal combination of ASW and SW?  Compute or show graphically.  How much man and computer-hours should they devote to each activity?  What is the Fleets utility?

