703 Extra Take Home  Spring 2004   Problem with answers


Monopoly and Imperfect Competition     SHOW WORK

The Monopolists market demand curve is given by the equation (This is an inverse demand curve)
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sells a product with 

a total cost function

1. MC equation for this monopolist  is




MC=:= 20Q


2. TR equation for this monopolist is 




TR=3000Q-5Q2
3. MR equation for this monopolist is 








MR=3000Q-10Q

4. Find the profit maximizing output for this monopolist.






MR=MC (3000Q-10Q = 20Q  ( Q=100



Q = 100 is profit maximizing output.

5. Now sketch the appropriate TR and TC curves.  

Hint: start with the curves in Prob. 7.  Find Q where MR = 0. That gives you the Q for maximum TR and  then find the Q’s whereTR=0


6. Graph the AC, MC, demand and MR curves.

The problem here calls for finding the minimum MC, AC and the Q for which MR =0 and where of course, MC=MR. Make sure the horizontal scale and the corresponding mins and max are the same for the two graphs.

MC has a minimum of zero.


ATC = 1200/Q+10Q

ATC=MC at minimum ATC, so


1200/Q+10Q = 20Q


30Q2 = 1200  (   Q2 = 400  (  Q = 20

7. How much profit (or loss) is being earned.

    Profit (() = TR-TC at Q= 100  or

    ( = Qprofitmx*( ATRQ=100-ATCQ=100)



P = 2500 at Q = 100



ATC= 1200/Q+10Q = 120+1000= 1120


Average profit per unit at (max = 1380


( = 100*(2500-1120)=100*1380=138.000

8. Illustrate the above calculated (monopoly) profit on the top graph.

Yellow Box illustrate  Profit as (AR-ATC)*Q      
9. Calculate and illustrate producer’s surplus & consumer surplus as the difference between the price and the choke price and start-up price

Producer’s surplus = 100*500+(100*2000)/2 = 150,000

Equals yellow and orange fill in bottom graph.

Consumer’s surplus = (100*500)/2= 25,000

Equals dark blue vertical stripes in bottom graph.
Comparison in Efficienty to Perfect Competition:    GRAPH ON PREVIOUS PAGE

10. Calculate the price and quantity that arise under perfection competition with a Supply curve P=20Q

Ps(Q)=Pd(Q)  20Q=3000-5Q  (  25Q=3000  (  Q=120  P=2400

11. Compare the consumer and producer surplus under monopoly versus marginal cost pricing.  Calculate the deadweight loss due to monopoly and illustration on graph.

Under marginal cost pricing.

Producer’s surplus = 120*(2400-0)/2 = 144,000          

Equals yellow and orange fill in bottom graph.

Consumer’s surplus =120*(3000-2400)/2= 36,000     

Equals dark blue vertical stripes in bottom graph.

Total Surplus = 144,000 + 36 = 180,000

Under Monopoly (from above).

Producer’s surplus+ Consumer’s surplus = Total

150,000  + 25,000  = 175,000

Deadweight loss.

Deadweight loss = 180,000 – 175,000 = 5,000              

Equals bright blue triangle  in bottom graph of previous page

Area triangle equals 

= (2500-2400)*20/2+(2400-2000)*20/2  = 5000

12. Perfectly Discriminating Monopolist: Suppose this monopolist is able to capture the entire consumer surplus for any unit of output bought by the consumer.  What is the “equilibrium price”, the monopolist’ profit  and what is the deadweight loss to society as a whole.”?  Show on upper right


Because the monopolist gets the maximum price the consumers are willing to pay for each unit, the marginal revenue curve become the demand curve. He never cuts prices for the goods already sold on the left.  So he produces where MC=P on demand curve.

Same equilibrium as perfect competition.

Q = 120  P = 2400  Producer’s surplus is 180,00

.

13. Regulation: In the simple model of government regulationof natural monopolies, the government regulates the monopoly to allow a normal rate of return which as you remember is already included in AC to allow for the opportunity cost of capital.  

13.1What is the “regulated price” and output  under this policy.  SHOW ON GRAPH


P= ATC
3000-5Q =1200/Q+10Q

 13.2 What are the social benefits and social costs of this “regulation”?

Regulation is necessary because unregulated monopolies produce too little and cause a deadweight loss by using too few resources in this industry compared to others.    Regulation of utilities, however, if forcing them to earn only a risk-adjusted normal rate of return on invested capital, results (in the simplest case) of price being set equal to average cost.  The price is below the marginal cost (usually) and as a result, too much quantity is demanded.  The price is set at about 2000 and the quantity goes up by about 80.  It is “too much” in the sense that some of the buyers are not will to pay at least the real social cost for the additional units demanded,  i.e., SMB < SMC.   .  

The deadweight loss is about 80*(2400-2000)/2 + 80*(4000-2400)/2 = 88,000

X.  Allocation production among multiple plants

.  Imagine that Gillette has a monopoly in the market for razor blades in Mexico.  The market demand curve for blades in Mexico is P=968-20Q

where P is the price of blades in cents and Q is the annual demand for blades expressed in millions.  Gillette has two plants in which it can produce razor blades for the Mexican market: one in Los Angeles, California, and one in Mexico City.  In its L. A. plant, Gillette can produce any quantity of razors it wants at a marginal cost of 8 cents per blade.  Letting Q1 and MC1 denote the output and the marginal cost at the L>A> plant, we have

MC1(Q1) = 8

The Mexican plant has a marginal cost function given by

MC2(Q2) = 1 + 0.5 Q2

Find Gillette’s profit maximizing price and quantity of output for the Mexican market overall.  How will Gillette allocate its production between its Mexican plant and its U. S Plant?

XI. Simple definitions, answers, explanations, examples and sketches

Explain: 

Relationship between third degree price discrimination and emergence of gray goods markets for cameras in USA.

What causes the backward bending supply curve of labor?

Conditions leading to a constant cost industries (horizontal supply curve) versus increasing cost industries (rising long run supply curve) (think tomatoes & wine).

Barriers to entry and imperfect competition

Rent-seeking behavior

Homogeneous versus differentiated product:  Define and illustrate with examples.

Shutdown price

Causes and example of natural monopoly.

Explain and illustrate: 

Impact of a monopsony and demand for labor in small towns.

How snob effects on indifference curves could actual reduce demand.

Difference between spreading of overhead and economies of scale.

Impact of a lump sum or excise tax on a product with a perfectly inelastic supply curve in terms of burden of the tax and resource allocation.

Expansion path of a firm

Relation between elasticity and total revenue 

Definition of and examples of the concept of public goods. Optimal price to charge (if you could) for a purely public-type good. and estimation of demand curve for a public good.

Comparative effect of an income taxes versus lump sum taxes on the supply of labor

Illustrate with a sketch the long run equilibrium of a firm (pizza place) who is a monopolistic competitor.

Extra Credit:

Using price indexes to compensate for inflation and moving to a higher indifference curve.

Compensating variation and equivalent variations

Food stamps, subsidies and impact on consumption choice.

Budget Lines and 2nd degree price discrimination
This graph has several indifference curves and an initial equilibrium.  Draw a new budget line for the same income which illustrate how an imperfect competitor can use 2nd degree price discrimination to sell more product at a higher average price and push the consumer down to a lower indifference curve.


For Answers and Calculations

VI. Income and substitution effects: 8 points

A consumer purchases two goods, food and clothing.  She has the utility function U(x,y) = xy, where x denotes the amount of food consumed and y the amount of clothing.  Her marginal utilities are MUx =y and MUy = x.  Now suppose that she has an income of $72 per week and that the price of clothing is Py = $1 per unit.  

Suppose that the price of food is initially Px1 = $9 per unit, 

1. Find the combination of x and y which maximizes her utility.

The price subsequently falls to Px2 = $4 per unit.  

2.  Find the new utility maximizing equilibrium. 

3.   Decompose these changes in to the numerical values of the income and substitution effects on food consumption, 

4.    Graph the results and clearly indicate the income effects and substitution effect.
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