Bill Gates

Quiz 1

MN3140  Microeconomics
Spring 1999
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 three-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 your answers.

1.
Defense departments are increasingly trying to operate more like market-based competitive economic systems.  Weapon system operation and maintenance (O&M) is one area where this is evident.  Discuss the implications of these initiatives by answering the following questions.  Illustrate your answers with graphs where helpful.

a. (8 points)
Describe the demand for weapon system maintenance.  In particular, do you agree with  analysts that contend the weapon system maintenance demand curve is completely inelastic (vertical), particularly for ship and aircraft maintenance?  In your answer consider the following.

i. What would a completely inelastic demand curve indicate about the demand for weapon system maintenance?

ii. What would a completely inelastic demand curve indicate about the income and substitution effects for weapon system maintenance?

iii. Do you think the demand curve for weapon system maintenance is completely inelastic?

b.
(8 points)
Describe the supply for weapon system maintenance.  In your answer consider the following.

i. Describe the factors affecting the supply curve’s slope (e.g., what determines if it is flat or steep)?

ii. How would the supply curve be affected if suppliers are government owned and operated as opposed to privately owned and operated?

iii. What is the impact on the supply curve if there is one or several qualified maintenance facilities?

c.
(8 points)
If there is a single commercial maintenance facility, and it knows the defense demand for weapon system maintenance, how should the facility choose its output level to maximize its profits?

i. How would the firm’s profit maximizing decision change if there were several potential suppliers?

ii. Would the answer to c(i) depend on whether competing suppliers were privately or publicly owned?

iii. How would the firm’s profit maximizing decision change if it did not know the defense department’s demand for weapon systems maintenance?

d.
(6 points)
Do you think defense departments can imitate market-based competitive markets for weapons system maintenance?  Explain briefly.

2. Suppose the supply and demand for gasoline in California are given, respectively, by:


P = 1.00 + 0.001Qs

P = 4.00 – 0.005Qd.

Answer the following questions regarding gasoline in California, illustrating your answers with graphs if helpful.

a. (6 points)
What is the equilibrium price and quantity of gasoline in California?

i.
What are total California gasoline expenditures?

b.
(8 points)
Suppose refinery fires eliminate 40% of California’s gasoline supplies (i.e., the quantity supplied is reduced by 40% at each price level).  What is the resulting California gasoline supply curve, the new equilibrium price and quantity of gasoline and total California gasoline expenditures?

c.
(8 points)
Comparing the gasoline prices and quantities found in parts a and b, what is the elasticity of demand over this region of the demand curve?  (If you are unsure of your answers to parts a and b, compute the elasticity of demand for any region or point on the demand curve, i.e., show how to use one of the elasticity formulas.)

i. Is demand elastic or inelastic?

ii. What does this value of demand elasticity imply about the relationship between gasoline prices and quantities demanded?

d.
(8 points)
If California gasoline demand and supply become more elastic over time, as gasoline producers and consumers adjust their behavior to respond to short run conditions, how would conditions in the California gasoline market change over time?

i.
Would you expect to observe this response in the California gasoline market over the next several months (e.g., during summer 1999)?

3. 
a.
(10 points)
Suppose domestic national defense (D) is produced using a combination of weapons (W) and personnel (P).  In particular, the level of defense is given by D = 2W1/2P1/2.  Furthermore, the prices of weapons and personnel are Pw = $1024 and Pp = $64, respectively.  Finally, suppose the domestic defense budget is B = $51,200.  Find the combination of W and P that provides the highest possible level of defense.

i. What is the corresponding level of domestic defense?

ii. What is the average cost of a unit of defense (i.e., TC/D)?  If defense production exhibits constant returns to scale, what happens to the average defense costs as defense increases?

b.
(10 points)
Suppose national utility (the welfare of the domestic population) is determined by the combination of defense (D) and non-defense consumption (C) goods the country consumes.  In particular, U = 4D1/4C3/4.  Furthermore, the price of non-defense consumption goods is Pc = 3; the price of defense goods is measured by the average cost of a unit of defense, as found in part a (ii), above.  If national income is $262,144, what combination of defense and non-defense consumption goods would maximize national utility?  (If you are unsure of your answer to a(ii), you may use Pd = 256 for this problem.)

i. What is the corresponding level of national utility?

ii. What per cent of GDP does the country spend on defense?

c.
(10 points)
Suppose the domestic country forms an alliance with a neighboring country.  Both countries pledge their mutual support if either is confronted by non-aligned country.  After forming the alliance, both countries view defense provided by their ally as equivalent to domestically provided defense.  In other words, total domestic national defense is the sum of domestically provided defense plus the defense provided by the allied country (DT = DD + DA).  If the allied country provides DA = 64 units of defense, describe how the domestic country would adjust its expenditures on defense and non-defense consumption goods. 

i. In your answer, you can show how to set up the optimization problem, but you do not need to work out the numerical answer.  Instead, discuss how the domestic country would respond, making sure you describe the microeconomic rationale supporting your answer.

ii. How would the alliance affect domestic defense expenditures, domestic non-defense consumption, national utility, total domestic national defense, and defense expenditures as a percent of GDP?

iii. Do defense expenditures as a percent of GDP measure the domestic burden of the defense alliance?

4.  A recent editorial in the Wall Street Journal (“The U.S. Military Is Doing Too Much With Too Little,” 4 May 99) commented on several national security implications of the U.S. involvement in Kosovo.  Analyze the economic reasoning in this article by answering the following questions.  Illustrate your answers with graphs if helpful.

a. (10 points)
Suppose military force can be provided by a combination of warplanes, missiles and ground troops (e.g., F = W1/3M1/3G1/3, I picked equal exponents to avoid offending any branch of the service).  Describe how military planners should determine the force level (F) and the appropriate mix of warplanes, missiles and ground troops if the objective is to minimize the cost to complete the Kosovo operation.

i. What is the marginal benefit of an additional warplane, missile or ground troop, and how is this likely to change as respective deployment levels increase for each asset?

ii. How might the decision problem and appropriate mix of warplanes, missiles and ground troops vary if military planners have an objective other than minimizing the cost of completing a successful operation?  Discuss your answer in the context of a specific alternative objective.

b.
(10 points)
The Kosovo operation is a small-scale contingency; one the U.S. should handle while remaining ready for two nearly simultaneous major theater wars.  Yet, the U.S. has deployed nearly 1000 warplanes, almost half the number used against Iraq.  Iraq’s forces were 10 times larger than those in Kosovo, and covered four times the area.  NATO and the U.S. decided to conduct this operation using warplanes and missiles; without ground troops.  What does the intensity of the Kosovo air battle, relative to the Iraqi air battle, indicate about the production of military force and the cost and resources required to conduct a major theater war?


i.
The editorial implies that U.S. warplane and missile capabilities are significantly lower than required to conduct two nearly simultaneous major theater wars, considering the air power necessary to execute this small-scale contingency.  Is this conclusion justified by observing the intensity of the Kosovo air attack?  Explain using economic arguments (as opposed to discussing the military pros and cons of the decision not to employ ground troops).

c.
(10 points)
The U.S. Kosovo operation is being funded by an emergency federal appropriation (emergency federal funding that is added to the previously planed defense budget); it should not significantly reduce military expenditures previously planned for other purposes.  As such, what is the cost of the Kosovo operation to the Department of Defense and to the U.S. Federal Government and taxpayers in general?

i.
Is the operation’s cost accurately measured by the cost of the weapons expended, the associated operations and support costs, military pay and benefits to participating service members, etc.  Explain briefly.

Equations
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

MC = dTC/dq 

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

Derivative
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Lagrange Equation:

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


where ( is the Lagrange multiplier.
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