Bill Gates

Quiz 1

MN3140 – Microeconomic Theory

Fall AY2000


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. Recent developments in the computer chip industry have reduced the quantity of chips available and affected market price.  Three developments are particularly relevant:  a glut in computer chip production, the earthquake in Taiwan, and increases in the use of computer chips in consumer products (computers, cars, electronics, appliances, etc.).  Help analyze the impacts of these changes by answering the following questions.  Illustrate your answers with graphs where helpful.

a.
(7 points)
Misjudgments concerning future chip prices led to over-expansion of chip production capacity.  This increased chip supply and led to an excess supply at the current market price.  Describe how the computer chip industry will respond to this development by describing the impact, if any, on the computer chip industry supply and demand curves and the quantity and price of chips sold in the computer chip industry.

b.
(7 points)
The earthquake in Taiwan destroyed a significant portion of the computer chip industry’s production capacity. Describe how the computer chip industry will respond to this development by describing the impact, if any, on the computer chip industry supply and demand curves and the quantity and price of chips sold in the computer chip industry.

c.
(7 points)
Computer chip use in consumer products has also expanded significantly. Describe how the computer chip industry will respond to this development by describing the impact, if any, on the computer chip industry supply and demand curves and the quantity and price of chips sold in the computer chip industry.

d.
(9 points)
Describe the net impact of these three developments on the computer chip industry supply and demand curves and the quantity and price of chips sold in the computer chip industry.

i. How would your answer change if the elasticity of demand for computer chips decreased?

ii. How would your answer change if the elasticity of supply for computer chips increased?

2. Suppose the supply and demand for labor are given, respectively, by:


P = 1.00 + 0.01Qs

P = 13.00 – 0.02Qd.

Answer the following questions about the labor market; illustrate your answers with graphs if helpful.

a. (4 points)
What is the equilibrium price and quantity of labor?

i.
What is the total expenditure on labor?

b.
(6 points)
Suppose the Federal government is planning to increase the minimum wage to $6.00.  What impact would this minimum wage have on the quantity of people seeking jobs, the number of jobs available, and the unemployment rate?

c. (4 points)
How many people would enter the labor market (decide to seek work) and how many people would loose their jobs due to the minimum wage?

i. How would your answers change if the demand for labor became more or less inelastic?

ii.
How would your answers change if the supply for labor became more or less inelastic?

d.
(6 points)
What impact will the minimum wage law have on the demand, supply, equilibrium price and equilibrium quantity of products produced using minimum wage labor as an input?

i.
Who bears the cost of the minimum wage; how can we measure that cost?

e. (10 points)
Suppose instead that the government offers a 100% wage subsidy (100% of the wage paid by employers to employees).  Find the resulting impact on the quantity of labor hired, the wage paid by employers and the wage received by employees.

i.
What is the resulting government cost for the wage subsidy?

3. Suppose DoD has been producing the same output from two different production facilities.  The demand for this product decreased as the military downsized.  DoD is considering reducing output and consolidating production in one facility.  Help DoD decide whether, and where, to consolidate output by answering the following questions.  Illustrate your answers with graphs if helpful.

a. (10 points)
Production depends on the quantity of capital (K) and labor (L) used.  In particular, the production functions for plants 1 and 2 are given by:

Q1 = 4K11/2L11/2, where Q1 = 512

Q2 = 3K21/3L22/3, where Q2 = 324

Finally, the price of capital and labor are, respectively:  PK = 36, Pl = 9.  What combination of K and L minimizes the cost of the given output level at both plants 1 and 2 (i.e., find the cost minimizing levels for K1, L1, K2, and L2)?

i. What is the total production cost at each plant?

b. (8 points)
The government wants to immediately reduce the total output from both plants to 576 units (from the current total of 836 units).  The short run capital stock is constant at both plants.

i. What is the total production cost if DoD consolidates output in plant 1?  

ii. If DoD consolidates in plant 2?

iii. Does DoD benefit by consolidating output in the short run?

c. (8 points)
The government wants to reduce the total output from both plants to 576 units in the long run; the capital stock can change at either plant.

i. What is the total production cost if DoD consolidates output in plant 1?  

ii. If DoD consolidates in plant 2?

iii.
Does DoD benefit by consolidating output in the long run?

d.
(4 points)
Under what conditions would you expect DoD to benefit from consolidation in the short run?  In the long run?

4. DoD has been evaluating its accession sources (sources of supply) for positions requiring specialized training, including doctors, dentists and nurses.  Many of these communities draw on several accession sources, each providing potential recruits alternative inducements to join the military.  Suppose there are three accession sources for military nurses:  direct accessions (D), where DoD pays a bonus to trained nurses that join the military; ROTC (R), where DoD pays college tuition, fees, books and a monthly stipend (salary) to students that commit to joining the military as nurses on graduation; and training programs (T), where active duty military members attend nursing school full-time while DoD pays their salary, benefits and educational costs.  Further assume that military nurses incur a four-year service obligation in each of these programs.  Help DoD analyze the effectiveness of these alternative accession sources by answering the following question.  Illustrate your answers with graphs where helpful.

a. (8 points)
If DoD wants to maximize the number of qualified nurses joining the military given its limited nurse incentive program budget, describe how DoD should determine the appropriate mix of expenditures on D, R and T.

i. In your discussion, be specific about how you would define costs and benefits in this context (i.e., how would you specify the objective and constraint equations in this context?).

b. (8 points)
Suppose DoD defines a successful accession as a nurse that extends beyond initial obligation.  Briefly describe how you would measure the relevant costs and benefits.

i. In your answer, define marginal costs and benefits in this context and discuss how you would measure them.  

c. (8 points)
Once DoD has determined the most efficient method to attract qualified nurses, briefly describe how DoD should determine the optimal size of the nursing corps.

i. In your answer, define marginal costs and benefits in this context and discuss how you would measure them.

d.
(6 points)
In your country’s defense department, do you think recruiting policies and end-strengths numbers for different types of personnel satisfy the conditions for efficiency described above?  Briefly explain why or why not.

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
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Lagrange Equation:

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


where ( is the Lagrange multiplier.
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