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Review

We have been describing how the supply side works in market economies.  Established that firms do the supplying, their objective is to maximize profits, and they can accomplish that objective by equating MC = MR.  Described firms' short and long run cost curves.  Found that the shapes of these curves are determined by the marginal productivity of labor.  MC is inversely related to MPl, and MC indirectly determines the shape of the ATC and AVC curves.  With regards to MR, it depends on the industry structure.  If the industry is
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perfectly competitive (i.e., many firms, homogeneous products, perfect information, and free entry and exit), the firms are price takers (i.e., MR = P) and ( = 0 in the long run.  We examined the interactions between firms and the industry in perfect competition, and described how firms and the industry would respond in the short and long run to increases in demand, variable costs, and fixed costs.  Should be able to explain how firms and the industry would respond to decreases in these three factors.  This completes the discussion of perfectly competitive markets.

Monopoly

Monopolistic industries are at the other extreme from perfect competition.  In particular, this industry contains only one firm and entry and exit are blocked (i.e., by patents, regulation, resource availability, economies of scale, advertising, etc.).  Homogeneous products and informed buyers are meaningless in a monopolistic industry because there is only one firm.

What is the difference between this industry structure and perfect competition?  First, with only one firm, the firm is the industry.  Therefore, the firm faces the entire downward sloping industry demand curve.  This gives the firm power over the price it charges.  It can choose to produce any level of output it wants, and charge whatever price the market will bear (it is constrained by the demand curve, so it cannot choose both output and price without regard to the demand curve).  Thus, the firm is considered a price setter, rather than a price taker.  Second, with restricted entry and exit, the monopolist can earn excess profits in the long run.  Firms cannot enter the industry to compete these profits away.

What is the monopolist's objective?  Maximize profits (no distinction between types of firms in motivating this objective).  How can the monopolists achieve this objective?  Produce where MC = MR (this general solution to the unconstrained optimization problem holds for all types of industries as well).  What do MC and the other cost curves look like for a monopolist?  The same as the cost curves for perfectly competitive firms (no distinction between types of firms in deriving these cost curves).  Thus, the only difference between perfect competition and monopoly concerns MR.

Marginal Revenue

What is MR for a monopolist?  The firm is the industry, so the firm faces the downward sloping industry demand curve.  When a monopolist increases output, it must lower price to sell that output.  Thus, MR must balance two effects, the increase in output and the decrease in price.  In particular, TR = Pxq, MR = (TR/(q, (TR = (qxP + (Pxq  =>  MR = (TR/(q = P + ((P/(q)q.  The second term shows how price changes as output changes.  This term is negative, so we know that MR < P (as opposed to MR = P for perfect competition).  In particular, as we increase output, we must lower price on all units of output that we sell (we cannot just lower price on the extra units of output because we cannot distinguish the customers that are willing to pay more from those who are not willing to pay more, and lowering price on sales in the last part of the period will only work a few times until customers catch on - e.g., end of the year car clearance sales).  Thus, MR involves two effects.  When we sell the extra unit of output, we receive extra revenue equal to the price paid for that marginal unit (this is the first term, P, in the equation for MR given above).  On the other hand, we have to reduce price for all intra-marginal units of output.  To calculate MR, we have to deduct the revenue we lose on the intra-marginal units that are now selling for a slightly lower price by subtracting the change in price times the number of units previously sold (this is the second term, ((P/(q)q, in the equation for MR given above).  Because of this deduction, MR < P.  This will be true whenever a firm faces a downward sloping demand curve.  (P = MR when the firm can sell as much as it wants at the going market price.  In this case, the firm faces a horizontal demand curve.  This is only true in perfect competition).  Graphically, the MR curve is below the demand curve. (In fact, for a straight line demand curve, the MR curve bisects the angle formed by the demand curve and the vertical axis).

To illustrate, suppose that the demand curve is given by P = 250 - .002Qd.  Q, P, TR, and MR are given in the table below.  From this table, you can see that MR < P.  You can also see that MR is calculated by the formula given above.  For example, suppose we want to find the MR of selling 20,000 units of output rather than 10,000 units.  To sell the extra 10,000 units of output, we must lower price from $230 to $210.  Thus, the increase in revenue is the $210 we receive on the 10,000 extra units of output minus the $20 price reduction times the number of units sold at the higher price (i.e., 10,000).  Marginal revenue expresses this in per unit terms (per unit of increased output).  Thus:



 MR = [(10,000*210)-(10,000*20)]/10,000 = 190.

If we want to consider the MR of selling 30,000 rather than 20,000 units of output, we must lower price from $210 to $190.  In this case, MR is $150 (the $190 we receive for the 10,000 additional units of output minus the $20 reduction in price we sacrifice on each of the first 20,000 units, divided by the 10,000 change in output).

Quantity
Price
Total Revenue
Marginal Revenue
(Q*P + Q*(P

0
250
0






230
[(10,000*230)+(0*-20)]/10,000

10,000
230
2,300,000






190
[(10,000*210)+(10,000*-20)]/10,000

20,000
210
4,200,000






150
[(10,000*190)+(20,000*-20)]/10,000

30,000
190
5,700,000






110
[(10,000*170)+(30,000*-20)]/10,000

40,000
170
6,800,000






70
[(10,000*150)+(40,000*-20)]/10,000

50,000
150
7,500,000






30
[(10,000*130)+(50,000*-20)]/10,000

60,000
130
7,800,000






-10
[(10,000*110)+(60,000*-20)]/10,000

70,000
110
7,700,000






-50
[(10,000*90)+(70,000*-20)]/10,000

80,000
90
7,200,000






-90
[(10,000*70)+(80,000*-20)]/10,000

90,000
70
6,300,000






-130
[(10,000*50)+(90,000*-20)]/10,000

100,000
50
5,000,000



Using calculus, MR = dTR/dQ.  For the straight line demand curve given above, 



P = 250 - .002Qd  =>  TR = Pxq = 250Q - .002Qd2  =>  



dTR/dQ = MR = 250 - .004Qd
As stated above, the MR curve will bisect the angle formed by the demand curve and the vertical axis.  Similarly, it will cross the horizontal axis at a point equal to half the output of where the demand curve crosses the horizontal axis.  

Note that we can write the equation for MR as MR = P + q((P/(q) = P(1 + (q/P)((P/(q)) = P(1 - 1/Ed).  From this expression, we can see that Ed < 1  =>  MR < 0 and Ed > 1  =>  MR > 0.  This makes intuitive sense.  When MR > 0, an increase in q will cause TR to increase.  When we were talking about Ed, we noted that TR increased as output increased when demand was elastic (Ed > 1).  Similarly, TR decreases as q increases if MR < 0 or Ed < 1.  From this we can conclude that a monopolist will never choose to operate in the inelastic portion of the demand curve.  In this portion, MR < 0 and it would have increased output so far that total revenue was actually decreasing as output increased.  By reducing output, the monopolist could both reduce operations costs and increase revenues.

Profit Maximization

Now we can combine MR and MC to determine the level of output the monopolist will produce.  Unlike perfect competition, we can graph the firm and industry on a single graph, because the firm is the industry.  In particular, suppose that the firms MC = .0005Q (note that this is the supply curve for the competitive industry with 100 firms developed in the perfect competition lecture).  Similarly, suppose the firms fixed costs are $2,500,000 (= $25,000*100) (=>  ATC = 25,000/Q + 0.00025*Q).  Finally, assume that demand is given by P = 250 - .002Qd (i.e., the demand curve used in the perfect competition lecture).  In this case:



MR = dTR/dQ = d(PxQ)/dQ = d(250Q - .002Q2)/dQ  =>



MR = 250 - .004Q.  

We can draw the firm's cost curves and the industry demand and MR curves as shown in the figure below.  What is the firm's profit maximizing output, price and level of profits?  The firm will produce the level of output where MC = MR (this is the Q where the MR and MC curves intersect).  The firm will charge whatever price the market can bear.  This is indicated by the demand curve.  Finally, the firm's profits are calculated as before (P - ATC)Q.  In this example, the profit maximizing level of output is found by solving MC = MR  =>  .0005Q = 250 - .004Q  =>  .0045Q = 250  =>  Q =55,555.56.  From the demand curve, P = 250 - .002Qd  =>  P = $138.89.  Finally, ( = (138.89 - ATC)55,555.56 = (138.89 - 58.89)55,555.56  =>  ( = 4,444,444.44.  The firm earns short run excess profits.
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Monopoly:  Demand, MR and Costs

Quantity

Demand:

        P = 250 - 0.002Qd

        MR = 250 - 0.004Qd

Costs:

        ATC = 2,500,000/Q + 0.00025Q

        MC = 0.0005Q


What happens in the long run?  Nothing.  Firms are restricted from entering the industry, so competition cannot drive profits down.  The monopolist can examine its plant size and see if there is another plant size that would increase profits, but this is the only possible long run response and it would serve to increase excess profits, not decrease them.  (We have assumed this long response away by assuming that the long and short run ATC curves are the same.  Allowing for a change in capital stock complicates the analysis without adding much intuition, so this simplification will be made throughout this quarter.)  Thus, the monopolist is in both long run and short run equilibrium.  

As shown below, the monopolist produces less output and charges a higher price than a competitive industry with a similar cost and demand structure.  When the monopolist's MC is equal to the competitive industry's supply curve and demand is the same in both industries, the monopolist produced 55,555.56 and charged $138.89/unit compared to 100,000 units at $50/unit when the competitive industry was in long run equilibrium.  Thus, monopolists earn monopoly profits by restricting output and raising prices.
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The supply curve for a firm in a competitive industry is its MC curve above the AVC curve.  The competitive industry supply curve is the horizontal sum of the individual firms' MC curves.  What is the monopolist's supply curve?  There isn't one.  The supply curve shows the unique relationship between price and the quantity supplied.  For the monopolists, the quantity supplied is determined by the intersection of MC and MR, while P is determined by the demand curve at that price.  Thus, there is no curve showing a unique relationship between price and quantity supplied in a monopoly.

Shift in Demand

As with perfect competition, we can examine the effects of changes in demand, variable costs, and fixed costs on the monopolists output, price and profits in the short and long run.  For example, suppose demand for the product increases to P = 250- .0015Qd.  What effect will this have. (We examined the effect of this increase in demand on a competitive industry in lecture 9.)  This increase in demand will shift the industry demand curve, and hence the MR curve.  The new MR curve is:



MR = dTR/dQ = d(PxQ)/dQ = d(250Q - .0015Q2)/dQ  =>  



MR = 250 - .003Q.  

ATC and MC are unchanged, so we can solve for the new short run profit maximizing Q, P and (.  In particular, MC = MR  =>  .0005Q = 250 - .003Q  =>  Q = 71,428.57,  =>  P = $142.86  (from the demand curve)  =>  ( = $6,428,571.43.  This compares to the short run solution in the competitive industry where Q = 125,000, P = $62.50, and industry ( = 1,406,250.  Thus, the general short run response is the same.  Industry output, price, and profits decrease.

In the long run, there is no further adjustment in the monopolist case.  However, in the competitive industry firms will enter the industry because ( > 0.  In particular, in the new long run equilibrium, Q = 133,333.33, P = $50 and ( = 0, and 133.33 firms are in the industry.  Thus, the monopolist is able to continue restricting output in the long run and earn long run excess profits.  The monopolist dampens the impacts of increases in demand.
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Monopoly versus Competition

We have seen some of the differences between monopolies and perfect competition.  These are summarized below:

Perfect Competition

Monopoly
Price Takers (P = MR)

Price Setters (P > MR)

P = MR = MC


P > MR = MC

Higher Output, Lower Price
Lower Output, Higher Price

Long Run ( = 0


Long Run ( ( 0

P = Min ATC in LR

P ( Min ATC in LR

Competition => Efficiency
Inefficiency can Persist

There is a branch of the government devoted to breaking up monopolies, and this frequently involves great time and expense.  Furthermore, the laws against monopolies are worded very strongly.  If you are a monopoly, you are guilty under the Sherman Antitrust Act, regardless of how you obtained your monopoly position.  Thus, we can punish people simply for being good competitors.  What is so bad about monopolies that we feel we need to treat them so harshly and break them up?

Excess profits?  This is a transfer of income from producers to consumers.  Consumers think it is bad but producers (i.e., stockholders) think it is good.  Can't assess whether this is good or bad without making a value judgment.  Furthermore, if excess profits were the only evil we could impose an excess profit tax and tax them away without breaking up the monopoly.

Inefficiency?  If monopolists are profit maximizers, then they will produce efficiently, with or without competition.  Furthermore, the threat of takeovers or managers getting fired may be sufficient to ensure efficiency.  Finally, if there are economies of scale, monopolists may be more efficient.

Planned technological obsolescence?  If they are truly profit maximizers, they will introduce new technologies as soon as profitable.  This is the same timing as in a perfectly competitive industry, assuming the same level of technology.  Furthermore, some argue that monopolies are in a better position to invest in R&D because they have excess profits.  Opponents of monopolies argue that monopolies have excess profits, but without competition they don't have the incentive to invest in R&D.  Empirical evidence does not really support either extreme.  Neither monopolies (e.g., electric utilities) nor perfectly competitive firms tend to invest in R&D (you don't see many farmers with labs in the back of their barns).  It appears that industries in between these extremes do the most R&D.

Price higher?  No one is forced to pay the price.  In fact most consumers that buy the item at the monopoly price receive a good deal in that most would be willing to pay more for the item than required.  Consumers could always be made better off by getting more of the item at a lower price.  Why should we only worry about this in the case of monopolies?

The actual inefficiency is related to higher prices.  Economists tend to evaluate the performance of the economy in terms of efficiency.  Because our resources are scarce, we want to use them as efficiently as possible.  In terms of the performance of the economy, this translates into maximizing the value of the goods and services we produce with our limited resources.  If we fail to maximize the total value of goods and services produced, we have an inefficiency.  Maximizing the value of the goods and services produced subject to a resource constraint is a constrained optimization problem.  The general solution requires that MB/MC be equal for all goods produced.  The MB of the goods produced is reflected by the price consumers are willing to pay for an additional unit of the good.  This is the good's market price.  Thus, P measures MB in this case.  MC is the MC in production.  Thus, P/MC should be the same for all industries.

In competitive industries, P = MC, so P/MC = 1.  In monopolistic industries, P > MR = MC  => P/MC > 1.  Thus, with monopolies we violate the conditions for efficiency.  In monopolies, the marginal value consumers would receive from an additional unit of output exceeds the MC of producing that unit of output.  We could increase the total value of all goods and services produced by increasing the output of monopolistic industries.  For example, suppose the MC and P (marginal value) in a competitive industry are both 5 (P = MC), while in a monopolistic industry P = 10 and MC = 5.  Also suppose that all resources are fully employed. The only way to increase output in the monopolistic industry is to reduce output in the competitive industry, and vice versa.  In this case Pc/MCc = 1 < 2 = Pm/MCm.  If we decrease output by one unit in the competitive industry, we lose 5 units of value and free up 5 units of resources.  These 5 units of resources can be used to produce an additional unit of output in the monopolistic industry, which creates 10 units of value.  Thus, we have lost 5 units of value but gained 10.  This gives a net increase in total value of 5.  We can continue to increase total value by shifting resources to the monopolistic industry until P = MC in both industries.  Thus, the evil of monopolies is that they create inefficiencies and reduce the total value of the goods and services the economy produces.  (This ignores transfers of welfare between consumers because in reality the consumers that lost 5 units of value in the above example are not the same consumers as those that gained the 10 units of value.  All efficiency says is that the total value will be higher.  Distribution and equity are separate, though important questions.)

Natural Monopolies

Do we ever prefer monopolies?  Yes, if it can be shown that a monopolistic industry would have lower costs than a competitive industry, we may actually be better off with a single producer.  When might these circumstances exist?  Costs lower due to faster technological change.  The pros and cons of this argument were discussed above.  Costs lower due to economies of scale.  If LRMC and LRAC decline over the relevant range of outputs due to economies of scale, then the industry will naturally tend toward a monopoly.  If we had several firms, cost per firm would be high, and price might well be higher for competitive industry than for monopoly.  Furthermore, as one firm in the competitive industry tended to grow, it would have lower costs than its competitors.  It could charge lower prices, capture a larger market share, capture additional economies of scale, charge even lower prices, capture even a larger market share, etc.  Eventually, one firm would come to dominate the market.  (Note that natural monopolies tend to be technologically determined.  As technology develops, economies of scale may become less important in industries that were natural monopolies (this is the case in long distance phone service, mail service, trucking, airlines, and a host of other industries that have become unregulated).  The opposite can also occur and economies of scale can become more important in industries where they were previously unimportant.)

In cases of natural monopolies, the government tends to grant a single producer monopoly power and then regulate the monopolist's performance to ensure that the monopolist does not excessively exploit its market power.  Typically, the government regulates the monopolist's price and requires the monopolist to satisfy all demand at that price.  Where should the government set price?  Two options:  average cost pricing and marginal cost pricing.

With average cost pricing, the government sets price where ATC crosses the demand curve.  At this point, the monopolist just breaks even (i.e., ( = 0).  What is wrong with this approach?  P > MC  => there is still inefficiency.  The total value of all goods and services could be increased by increasing output in this industry until P = MC.

With MC pricing, the government sets price where the MC curve crosses the demand curve.  At this point P = MC and we have economic efficiency.  What is wrong with this approach?  ( < 0.  The government would have to subsidize the producers in order to ensure they made a sufficient return to keep them in the industry.  Subsidies for large regulated monopolies are politically nonviable, so politicians sacrifice efficiency and opt for average cost pricing.


 EMBED Word.Picture.8  


How well does regulation do in protecting the interests of consumers against the monopoly power of the regulated industries?  Not very well.  This is indicated by the arguments surrounding industry deregulation.  The industry generally opposes deregulation while consumers support it.  Why?  It is difficult for the government to set prices at the appropriate level.  Generally, rates are only adjusted at the company's request.  If costs decrease, they will rarely request a rate decrease.  Usually they request a rate increase to cover increases in production costs.  At the rate hearings, the firm is asked to verify its production costs, typically using historical data and future projections.  The company has an incentive to overstate its costs so that the regulated price approaches the monopoly price.  The regulatory commission does not have access to independent cost data, so it generally reviews the case by examining the data provided by the regulated firm.  This gives the firm a great deal of power.

This is a typical example of a general class of problems called principal-agent relationships.  In these relationships, one party, the principal wants the other party, the agent, to provide some product or service.  Both parties have different information.  The principal typically knows how valuable the product or service is while the agent has the best information regarding the actual cost of providing the product or service.  Furthermore, both parties have different objectives.  The principal wants to maximize the net value of the product or service while the agent wants to maximize its profits.  With asymmetric information and divergent incentives, both parties have an incentive to distort the information they provide to further their objectives.  This is generally to the other party's disadvantage, but it is difficult to detect.  In the regulated industries case, what can the government do to obtain more accurate cost data?  We will discuss this in greater detail next quarter.
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Monopoly:  Profit Maximization
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Monopoly:  Demand, MR and Costs

Quantity

Demand:
        P = 250 - 0.002Qd
        MR = 250 - 0.004Qd
Costs:
        ATC = 2,500,000/Q + 0.00025Q
        MC = 0.0005Q
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