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Name_____________________________________________

MN3140  Microeconomics
Quiz 2



Last 4 digits of Social Security Number or 4 digit ID Number______________

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 110 minutes will receive a 3 point penalty per every 5 minutes over 110 minutes.  International students have an additional 30 minutes to complete the exam (i.e., an extra ten minutes per question).  Good Luck!
Please staple your quiz questions to the front of your answers.

1.
Suppose DoD is considering consolidating two maintenance depots into a single facility, or potentially privatizing the depots (reaching an agreement where private sector firms would own and operate the depots, and sell maintenance services to the government).  The objective is to reduce costs by capturing economies of scale or efficiencies through competition.  Help DoD analyze this proposal by answering the following questions.

a.  (10 points) The two facilities perform the same maintenance tasks.  One facility has lower average costs and a higher output level than the second facility.  Based on this lower average cost, DoD has proposed closing the facility with the lower volume.  If DoD’s objective is to minimize total maintenance costs, discuss whether or not you agree with this strategy.  In your discussion, consider:

i. The conditions characterizing the cost minimizing distribution of outputs across facilities.

ii. The implications comparative ATCs and output levels have for the cost minimizing distribution.

iii. The strategy that you would recommend for DoD in making this consolidation decision (i.e., what data should DoD gather and how should they use that data?).

b.  (10 points) If DoD has a limited quantity of capital, labor and other inputs to allocate between the two maintenance facilities, describe the conditions that characterize an efficient allocation of inputs across the two facilities.  In your discussion, consider:

i. The conditions characterizing the cost minimizing distribution of inputs across facilities.

ii. The specific definitions of terms such as MB and MC in this context.

iii. Whether you think DoD is likely to select this allocation (i.e., will DoD produce efficiently?).

c.  (10 points) DoD decides to privatize the two maintenance facilities, rather than consolidate them, to capture the benefits of competition as opposed to economies of scale.  Discuss whether you feel competition will increase efficiency and reduce DoD’s costs by answering the following questions.  In your discussion, consider:

i. How competitive profit maximizing firms select their input mix and the resulting efficiency.

ii. The pricing policies of a competitive versus a monopolistic profit maximizing firm.

iii. Whether two competing maintenance depots are sufficient to capture the benefits of competition.

2. The military is facing an increasing dilemma:  technical complexity in military weapon systems is increasing at the same time as the technical capabilities of the average recruit are decreasing.  The military is considering two approaches to address this problem:  increase average recruit quality or intensify military training programs.  Help the military determine the best combination of problems by answering the following questions. Illustrate your answers with graphs where helpful.

a.  (10 points) Suppose that technical sophistication (S) in the military depends on the level of recruit quality (Q), pay rates (salary levels) (P) and training (T) (e.g., S = 2Q1/3P1/3T1/3).  The quality of recruits depends on recruiting efforts (e.g., advertising, number of recruiting offices, experience of recruiters, etc.); training intensity increases with expenditures on training.  If the military has a limited budget with which to upgrade technical sophistication, how should they spread their expenditures across increases in recruit quality, pay rates and training intensity?

i. As a part of this decision, how should the military spread their expenditures on increasing recruit quality across advertising, recruiting offices and recruiter experience?

ii. At the optimum, what is the relationship between the effectiveness of expenditures on each element of recruit quality, and across expenditures on recruit quality, pay rates and training intensity?  Explain briefly.

b.  (10 points) Assume that recruit quality, pay and training are the only factors affecting the technical sophistication.  Furthermore, recruit quality and training intensity can not change in the short run, only in the long run.  Pay rates can change in the short run.  Describe how you would determine the total cost of technical sophistication in the short run.

i. How would changes in the marginal productivity of pay rates on increases in S affect this relationship?

ii. How would long run changes in recruit quality or training intensity affect this relationship?

iii. How would economic growth and improvements in civilian sector labor markets affect this relationship?

c.  (10 points) Suppose that the military has a limited budget to spend on technical sophistication within its workforce (S), weapon systems, system upgrades, training, maintenance, supplies, etc.  How would you characterize the military’s demand for S and the optimal level of S for the military to purchase.  In your answer, discuss:

i. The expected slope for the demand curve and the reason(s) you would expect this slope.

ii. The impact on S of changes in either the military budget or the cost of system upgrades, supplies, etc.

iii. The interaction between the demand and cost of technical sophistication in determining the optimal S.

3. The average cost for a representative firm in a perfectly competitive industry is:
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Furthermore, industry demand and supply are given by:



P = 800 – 0.001Qd


P = 200 + 0.001Qs

Answer the following questions regarding the representative firm and the perfectly competitive industry, illustrating your answers with graphs where helpful.

a.  (8 points) Find the short run industry price and output, output and profit per firm, number of firms, and the firm’s breakeven and shutdown points.

b.  (6 points) Find the long run industry price and output, output and profit per firm, and number of firms.

c.  (8 points) Suppose instead that the firm is a monopolist.  The monopolist’s costs are the same as the aggregate cost curves for the competitive industry described above.  In particular, average total costs are given by:
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The industry demand curve is also the same as above.  In particular, 



P = 800 – 0.001Qd
Find short run industry output and price and the monopolist’s profits.

i.
Assuming all other industries in the economy are perfectly competitive, briefly compare allocative efficiency between the competitive industry and the monopoly.

d. (8 points) Suppose the government imposes a price ceiling of P = 300 on this industry.  

i. Describe the short and long run effect of this price ceiling on the competitive industry and the representative firm in the industry.  You can answer this question either quantitatively or qualitatively.

ii. Describe the short and long run effect of this price ceiling on the monopolistic industry.  You can answer this question either quantitatively or qualitatively.  Hint:  think about the effect the price ceiling has on the monopolist’s MR (i.e., the monopolist’s increase in revenue from producing and selling an additional unit of output).

4.
Suppose the economy includes two perfectly competitive industries. Analyze these competitive industries and the representative firms in each industry by answering the following questions, illustrating your answers with graphs where helpful.

a.  (12 points) A representative firm in one perfectly competitive industry produces its output using capital (K1) and labor (L1).  Its production function is given by:




q = K11/2L11/2



Where K1 = 100, Pk = 1000 and Pl = 100.

Furthermore, industry demand and supply in this industry are given respectively by:




P1 = 400 – 0.002Q1d



P1 = 0.002Q1s

i.
Find the firm’s ATC, MC, breakeven price and shutdown price.

ii.
Find the short run industry price and output, the firm’s output and price, and the number of identical firms in the industry.

iii.
Is this firm producing technically efficiently (i.e., minimizing the long run cost of producing its chosen output level)?

b.  (12 points) A representative firm in the second perfectly competitive industry produces its output using capital (K2) and labor (L2).  Its production function is given by:




q = K22/3L21/2



Where K2 = 64 (Note:  642/3=16, 641/3 = 4), Pk = 1000 and Pl = 100.

Furthermore, price in this perfectly competitive industry is P = 100
i.
Find the firm’s ATC, MC, breakeven price and shutdown price.

ii.
Find the short run industry price and the firm’s output and price.

iii. Is this firm producing technically efficiently (i.e., minimizing the long run cost of producing its chosen output level)?  Be careful!

c.  (6 points) Suppose the economy only includes these two industries.  Furthermore, the total supplies of labor and capital, and their current distributions across industries are given by:


L1 + L2 = LT =16,400, where L1 = 10,000 and L2 = 6,400


K1 + K2 = KT =164, where K1 = 100 and K2 = 64

Is this distribution of capital and labor across industries technically efficient?  Explain briefly.

Equations
Elasticity

Arc Elasticity:




Point Elasticity:



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




Lagrange Equation:

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


where ß is the Lagrange multiplier.
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