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Name__________________________________

MN3140 – Microeconomic Theory

Time Started____________________________

Quiz 1 - 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 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.)  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)
Domestic gasoline prices have been increasing dramatically over the last several months.  The Organization of Petroleum Exporting Countries (OPEC) has taken actions to increase crude oil prices, and the demand for gasoline has increased due to increases in domestic GDP (income) and the resulting growth in the demand for cars using more gasoline.  Help analyze the current increase in gasoline prices and alternative policies to deal with this increase by answering the following questions.  Illustrate your answers where helpful.  Note that crude oil is refined into gasoline.

a. (5 points)
What OPEC action could cause crude oil prices to increase and how would this affect the domestic market for gasoline?

b. (5 points)
Briefly describe the impact of increases in domestic GDP on the domestic market for gasoline.

c. (6 points)
Increases in demand have increased production in domestic refineries to the point where the rate at which crude oil is refined into gasoline cannot be increased further without increasing refining capacity.  Briefly describe the effect this will have on the elasticity of supply for gasoline.

d. (6 points)
Considering the above discussion, briefly discuss what impact you think the recent U.S. government decision to sell additional crude oil from its strategic oil reserves will have on the domestic market for gasoline.

e. (8 points)
Suppose the domestic government decides to impose a tax on cars that use more gas than average (i.e., get lower than average miles per gallon of gasoline).  Describe the impact this gas tax will have on the domestic market for gasoline, and use consumer and producer surplus to explain the welfare impacts of this tax.

2. (30 points)
The defense department provides dental care using either Defense Dental Clinics (DDCs) or Mobile Dental Units (MDUs).  DDCs are located in fixed facilities (buildings), while MDUs are large vans or recreational vehicles (RVs) outfitted as dental clinics that can move from one site to another.  DDCs provide dental care more cheaply than MDUs (i.e., for a lower cost of service), but MDUs provide dental care where troops are located.  The defense department is trying to decide the appropriate mix of DDCs and MDUs.  Help the defense department resolve this issue by answering the following questions.

a. (10 points)
Describe the costs and benefits of an MDU.  How should the defense department use information about the MDU’s costs and benefits to determine the optimal number of MDUs?  Explain briefly.

b. (10 points)
If the defense department wants to meet a particular level of dental readiness (output of dental care) for the minimum possible expenditure, describe how the defense department should choose the optimal mix of DDCs and MDUs.  In your answer, discuss the costs and benefits of DDCs and MDUs, and how this information affects your answer.

c. (10 points)
Describe how the defense department should choose the optimal allocation of its limited budget between dental care, medical care, military training, weapon systems, etc.

3. (30 points)
Suppose that two labor markets (occupations) hire labor with similar skills (i.e., any individual qualified to work in one occupation is also qualified for the other occupation).  One occupations, office assistants, is considered relatively more desirable; the other occupation, recruiters, is considered relatively less desirable.  Compare how employees might be matched to jobs in both a market and non-market economy by answering the following questions.  Illustrate your answers with graphs where helpful.  In answering this question, remember that employers demand labor and employees supply labor.

a. (8 points)
Find the equilibrium quantity and price (wage rate) of labor in both occupations if the demand and supply of labor in these two occupations is:

Office Assistant
Recruiters
Pa = 1000 – 0.2QaD
Pr = 1000 – 0.2QrD
Pa = 100 + 0.1QaS
Pr = 100 + 0.2QrS
i. If demand is the same for both types of labor, as assumed above, how can you explain the prices and quantities for office assistants and recruiters found above?

b. (6 points)
Suppose the demand for recruiters increases to:  Pr = 1000 – 0.1QrD.  How would this affect the price (wage rate) and quantity of recruiters hired?

i. What effect, if any, would the increasing demand for recruiters have on the market for office assistants?

c. (6 points)
Using the original demand curve for recruiters (from part a), suppose the government imposes a minimum wage of $500 on all office assistant and recruiter jobs.  Considering both office assistants and recruiters, what effect would a $500 minimum wage have on the demand and supply of labor, the quantity of labor demanded and supplied, the market wage rate, and the actual quantity of labor hired?

d. (6 points)
Alternatively (no minimum wage), suppose the government offers a $300 per person wage subsidy for both office assistants and recruiters.  Find the resulting wage rates paid by employers, the wage rates received by employees, and the quantity of labor hired in both the market for office assistants and recruiters.

i. How is this subsidy divided between employees and employers in both occupations?  Is this division the same for both markets?  Explain briefly.

ii. Would office assistants prefer the minimum wage or the wage subsidy?

iii. Would recruiters prefer the minimum wage or the wage subsidy?

e. (4 points)
Suppose the government reduces the tax rates that employees pay on the wages they earn (i.e., the government reduces income taxes), briefly describe the effect you would expect this to have on either the market for office assistants or recruiters.

4. (30 points)
You are responsible for determining the number of enlisted personnel and officers that will be assigned to your command.  Describe how you would determine the appropriate mix of personnel by answering the following questions.

a. (12 points)
Find the mix of officers and enlisted personnel that maximizes the security level if the output of security from your command is given by the expression:

S = 3E1/3F2/3, where E is the number of enlisted personnel and F is the number of officers.

The price of enlisted personnel is PE = 100.

The price of officers is PF = 1,600.

Your total budget is B = 2,400,000.

b. (6 points)
With the optimal combination of E and F, what are MBE and MBF?  Should these MBs be equal at the optimal combination?  Explain briefly.

c. (8 points)
Further suppose that you can assign your enlisted personnel to one of two jobs:  operations (R) or maintenance (M).  Furthermore, the total support provided by enlisted personnel is given by:

S = 2R1/2M1/2
If you have 200 enlisted personnel to assign to either R or M, how many people should you assign to each task?

d. (4 points)
With the optimal combination of R and M, what are MBR and MBM?  Should these MBs be equal at the optimal combination?  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

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


[image: image3.wmf]dx

)

x

(

df

*

)]

x

(

f

[

a

)]

x

(

f

[

dx

d

  

.,

e

.

i

 

),

x

(

f

dx

d

*

))

x

(

f

(

'

g

))

x

(

f

(

g

dx

d

  

:

Rule

 

Chain

dx

)

x

(

dg

*

)

x

(

f

)

x

(

g

*

dx

)

x

(

df

)]

x

(

g

*

)

x

(

f

[

dx

d

  

:

Rule

 

oduct

Pr

x

*

a

x

dx

d

  

:

Derivative

 

Basic

1

a

a

1

a

a

-

-

=

=

+

=

=


Lagrange Equation:

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


where ( is the Lagrange multiplier.
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