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Homework 5
Solutions
1. What are the characteristics of a perfectly competitive market?  What are the implications for accounting profit in a perfectly competitive market?  What about economic profit?

Perfectly competitive markets are characterized by low sunk costs, perfect information, no entry or exit costs, no search costs, identical products and an infinite numbers of sellers.  In a perfectly competitive market there are many firms and many buyers, all of which are price takers, meaning they have no control over prices. As price takers, firms face a highly (perfectly) elastic demand curve, meaning that they can only change revenue by changing the quantity produced.  Firms in a perfectly competitive market will produce where MR = MC.  Since firms are price takers, MR = Price.  As a result, when marginal cost is equal to marginal revenue, it is also equal to price.

If firms are realizing positive economic profits, other firms with similar cost structures will have an incentive to enter the market: one competitive firm’s economic profits indicate that production of that good is more profitable than any other available allocation of resources, causing other firms to invest.  Once new firms enter the market, there is an increase in the MARKET, or AGGREGATE supply which will change the price that individual firms face, causing a reduction in the price.  Firms will enter until economic profits are zero, at which point the intersection of the price and the marginal cost intersects the minimum of the average total cost. (Note additionally the assumptions about cost structures and consistent prices in different places that are embedded in this definition of competitive firms.)  There is no reason, however, that competitive firms cannot make accounting profits because these profits do not take into account implicit costs.  Firms that do not make accounting profits should disappear.

2.  How does a firm decide how much to produce?  Explain how this decision is similar and different for monopolies and perfectly competitive firms.

A firm will produce until its profits are maximized.  Simply maximizing total revenue is insufficient, because total revenue does not take costs into account.  Instead, a firm tries to maximize the difference between total revenue and total cost.  Thus, a firm will produce until its marginal cost is equal to its marginal revenue.  At this point, the production of any additional units will result in a net loss because the costs exceed the revenue generated by the selling of that extra unit.  If MR is greater than MC, more units could be produced that would create additional revenue since the revenue generated by one more unit is higher than the costs.  When MC equals MR the profit is maximized, any change in production will result in a loss of revenue.  

Competitive firms are price takers, which means that they face a horizontal demand curve.  This occurs because of the large number of firms in the market; each firm can produce as little or as much as it wants at the given price.  These firms maximize profit by producing where MR=MC=P.

Monopolies face a downward sloping demand curve because they have the ability to influence the price of their output.  Because a monopoly is the only firm in the market, it can control price through the quantity of its output, but it is constrained by the demand curve.  The demand curve represents the prices consumers will pay for a good produced at certain quantities.  A monopoly, like a competitive firm, produces at the point where MR=MC, but because it can charge the price located on the demand curve at that quantity the monopoly charges a higher price than a competitive firm.
3.  Using a graph of the market and another graph of the firm’s cost curves, show a firm making short-run positive economic profits.

The firm produces up to the point at which p = mc.  In this graph, this point is above the average total cost, so the firm is making positive economic profits equal to the shaded area.
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4.  What is the relationship between a firm's total revenue, profit, and total cost?

The profit of a firm is equal to total revenue minus total cost (implicit and explicit costs).  When firms decide how much to produce, they maximize their profit which causes them to produce where MR=MC.  A perfectly competitive firm in the long run will have an economic profit of $0, thus its total cost (implicit and explicit costs) will be equal to its total revenue.

5.  Consider the following data for a fictional pizzeria.

	Q (dozens)
	Total Cost
	Variable Cost

	0
	300
	0

	1
	350
	50

	2
	390
	90

	3
	420
	120

	4
	450
	150

	5
	490
	190

	6
	540
	240


  a) What is the pizzeria's fixed cost?
b) Construct a table in which you calculate the marginal cost per dozen pizzas using the information on total cost.  Also calculate the marginal cost per dozen pizzas using the information on variable cost.  What is the relationship between these sets of numbers?

a) 
The fixed cost is the cost incurred by the pizzeria just to begin operation.  The fixed cost remains the same regardless of output.  In this case fixed cost is $300 as shown by the cost to the pizzeria when output is 0.

b) 
	Q

(dozens)
	MC

w/TC
	MC

w/VC

	0
	.
	0

	1
	50
	50

	2
	40
	40

	3
	30
	30

	4
	30
	30

	5
	40
	40

	6
	50
	50


After the first dozen pizzas are produced, the marginal cost computed using total cost is the same as if it was computed with variable cost.  Total cost is different from variable cost in that it includes the fixed costs of a business.  The marginal costs computed from each after production has begun are the same because marginal cost is the capital needed to produce the next unit.  Since fixed costs are paid up front, they are not included in the cost of producing one more unit once production has begun. 
6.  True/False/Uncertain and Explain: There is no significant difference between competition and monopoly, just who gets the consumer surplus.

False.  If monopolist price schemes induce economic profit by decreasing the quantity produced and raising prices, then the market will experience a dead-weight loss.  A dead-weight loss represents a loss in surplus that is not transferred to producers, and is therefore economically sub-optimal.  The existence of dead-weight loss represents lost surplus, which does not exist in a competitive market, hence there is a significant difference between the two.

7. If a monopolist faces a demand curve Qd = 10 - Pd and has constant marginal cost equal to 2, how much will it produce, and what price will it charge?  What is the dead-weight loss from the monopolist? 
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In general, to determine the quantity that a monopoly will produce and the price it will charge, we need to know the demand curve of the market, the firm's marginal cost, and the firm's marginal revenue.  The monopoly will choose the quantity where the marginal cost curve intersects the marginal revenue curve.  Then it will charge the price on the demand curve at that price.   

For this problem we are given the marginal cost curve, a horizontal line at P=2, and we know the demand curve
Qd = 10 - Pd.  To find the marginal revenue curve we can construct a table, but we already know that it is the change in total revenue divided by the change in quantity; in other words it is the amount of money the firm receives by producing one more unit.

Now we can graph the marginal revenue curve which after quantity 0 is described by [image: image3.wmf]ATC
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Q = 11 - 2*P (If you used Q=10-2P, that is OK too.  That is what you get when you use calculus to get the marginal revenue curve).  We can see from the graph and the equations that MR = MC when MR is equal to 2 or, since we have discrete units, about 4.  At quantity 4, the consumer is willing to pay $6 per unit.  The monopoly will produce 4 units and charge $6 for each one.  The dead loss to society of the monopoly is shown by the shaded triangle, and the area can be calculated by finding the intersection quantity of the demand curve and the marginal cost curve.  This occurs when the demand curve is at price $2 and at quantity 8.  The dead weight loss is the efficient quantity produced - 8 units - minus the amount produced - 4 units - then multiplied by the difference in price between the marginal cost curve and the demand curve at 4 units which is the $6 charged minus the $2 marginal cost, and finally this product is divided by two.  (8-4)*(6-2)*1/2= $8.  The deadweight loss to society is $8 which can be seen by the area of the shaded triangle.  Deadweight loss occurs with monopolies because they produce less than the efficient or socially optimal amount leading to a loss in consumer surplus.

8. What is the difference between monopoly, oligopoly, and monopolistic competition?  On a chart, describe the following characteristics by market structure: numbers of firms, long-run profits, market power over price, profit-maximizing rule, and efficiency.

Monopolies occur when only one firm is in the market due to some barrier to entry, and its economic profits are positive.  Monopolistically competitive firms sell products that are differentiated from other similar products, often through advertising and brand-name loyalty.  Firms compete with each other through differentiation until profits are zero.  Oligopolies, selling the same product, may or may not collude, depending upon legislation, history, and available enforcement mechanisms, creating the possibility of positive economic profits.

	
	# of Firms
	Long-run profits
	Market power over price
	Profit-maximizing rule
	Efficiency

	Monopoly
	One
	Positive
	Yes, they control the price by controlling the quantity produced, subject to the demand curve.
	Produce where MC=MR, and charge price on demand curve at that quantity
	Not efficient: produces less than optimal amount, creating deadweight loss, P>MC

	Oligopoly
	Few
	In between competitive firms and monopolies, can have positive economic profits
	Depends on anti-trust legislation and the number of firms
	Nash Equilibrium, produce more than monopoly, less than competitive firm
	The larger number of firms the more efficient (more like competitive); also depends on whether they compete in P or Q.

	Monopolistic Competition
	lots
	Zero
	Some due to the downward sloping demand curve
	MC=MR, then charge price on demand curve
	Not efficient: excess capacity and price markups


9.  What is the prisoner's dilemma?  To which industry structure does it best apply?


The prisoner's dilemma explains why cooperation is difficult to maintain even when it is mutually beneficial.  In the dilemma, two criminals are caught and being interrogated for their crime.  It is best for both criminals to remain silent because the police only have enough evidence to lock them both away for one year.  Let's say before the crime they agree to not talk.  Once they are caught and separated, there becomes an incentive to break the agreement because if one keeps the agreement and the other breaks it and confesses, then the one who broke the agreement goes free much sooner.  These options are the same for both criminals so independently they will both confess and then both receive a much longer sentence.  It would have been better for both to keep the agreement, but since each prisoner will independently decide that it is beneficial to confess, it is very difficult for an agreement between the two to work.  This example can be extended to the market of oligopolies because once they negotiate an amount to produce (then essentially the few firms would act as a monopoly), the firms have an incentive to cheat and produce more which in turn will drive down the price.  As explained by the prisoner's dilemma, even though it is most profitable overall for oligopolies to negotiate and produce at the agreed levels there is a continued incentive to cheat and produce more to increase your firm's individual profit.  This dilemma best applies to oligopolies because there are only a few firms in the market which can negotiate an agreement on the amount each firm should produce. 
10. Consider the following matrix.  Sven and Ole have competing bookstores on Grand Avenue, and are considering whether or not to agree on book prices.

	
	
	Sven’s Strategy

	
	
	Agree
	Cheat

	Ole’s Strategy
	Agree
	Sven’s profits $6K

Ole’s profits $6K
	Sven’s profits $10K

Ole’s loss $1K

	
	Cheat
	Sven’s loss $2K

Ole’s profits $8K
	Sven’s profits $2K

Ole’s profits $2K


a) What is the dominant strategy for Sven? For Ole? Why?

b) What strategy should each choose to maximize the joint gain?

c) What strategy do you think that each will choose?  Is that realistic?  Why or why not?

d) What federal statute(s) would affect Sven and Ole’s decision in question 2?  Explain.

a.  The dominant strategy for Sven and Ole both would be to cheat.  Cheating is the dominant strategy because no matter what the other person does, they are each better off (can attain higher profits) if they cheat.  For example, consider Ole's choices.  If Sven picks "agree" then Ole gains $6K if Ole picks "agree," but Ole gains $10K if Ole picks "cheat".  Similar comparisons of Ole's choices in the event that Sven picks "cheat" are similar.  Following the same rationale for Sven, we get the Nash equilibrium of (Cheat,Cheat) for the two "players."

b.  To maximize the joint gain they should both "agree".  If they both "agree" then the combined profit is $12K.  If one of them agrees and the other cheats, the combined profit is $11K.  The worse case scenario would be for both of the firms to cheat, they only get $4K in combined profits.
c. Since they are not allowed to coordinate, they will both probably cheat.  However, if we consider a game that has multiple periods (played over and over), the process becomes more complicated.  They may “learn” to trust the other storeowner, allowing for a cooperative outcome.  On the other hand, even if they have a cooperative period, there will always be a “temptation” to cheat, which would always yield greater profits in the next period.  This makes it likely that one will cheat at some point, after which it may be difficult to regain “trust.” The collusion is most likely to break down if the players know when the last period will be (and then they iterate backwards from that point).  Collusion is more likely when the horizon is infinite or unknown.

d. One statute that would affect Sven and Ole’s decision is the Sherman Antitrust Act of 1890, which prohibits collusion among producers in oligopolic industries.  If Sven and Ole discussed a mutual pricing scheme, they would be violating federal law by “conspiring to monopolize.”  A second statute that would increase the risk of collusion is the Clayton Act of 1914, which makes companies liable for triple damages.
11. In the context of monopolistic competition, what effect does brand-name loyalty have on the demand curve?  On the elasticity of demand?

If consumers have brand-name loyalty for a good that they already consume, then their brand-name loyalty may not shift the demand curve.  If one prefers Coke to all other brands of cola, one does not necessarily buy more cola.  If the price of Coke increases, however, fewer consumers will shift to substitutes if they have brand-name loyalty.  This makes demand less elastic, by definition.

12. Draw and explain a diagram to show the long-run equilibrium in a monopolistically competitive market.

In a monopolistically competitive long-run equilibrium the price exceeds the marginal cost, a result similar to the long-run equilibrium of a monopoly.  The price exceeds the MC where MC = MR because the firm faces a downward sloping demand curve.  This also implies that MR is not equal to the demand curve.  If a firm is making positive profits (that is, the demand curve at the production point (MR=MC) is above ATC) then firms enter. Entry causes the demand curve to shift in and become flatter until the demand curve is just tangent to the ATC curve at the point at which 
MR =  MC.  Since the price is equal to the ATC, this means profits are zero.  This arises because we make the same assumptions about entry and search costs that we make for a competitive market.
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