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PERFECT COMPETITION/MONOPOLY/OLIGOPOLY

Review

Suppose:


SRTC = 25,000 +q2/40 (from q = 4L1/2K1/2, K = 25, Pk = 1000, Pl = 10


FC = TC when q = 0  =>   FC = 25,000.


VC = TC - FC  =>  VC = q2/40.


ATC = TC/q = 25,000/q + q/40.


AFC = FC/q = 25,000/q


AVC = VC/q = q/40.


MC = ∆TC/∆q = ∆VC/∆q = q/20.(where ∆ means “change in”)

ATC, AVC, and MC were graphed previously.  MC = ATC at its minimum point (solving MC = ATC  => q = 1000, ATC = MC = $50).  MC = AVC at its minimum point as well (solving MC = AVC  =>  q = 0, AVC = MC = $0).  (I am using numbers here to illustrate the concepts, so we can see how things work out and verify that they add up as they are supposed to.  I am more concerned that you understand the concepts as opposed to the mathematical details.  The quizzes will emphasize the concepts more than the details, to make this an economics class as opposed to a math class, though there is clearly overlap.)

Derived the Long Run Average Cost and Long Run Marginal Cost curves from the short run cost curve.  Saw that the LRAC curve is the lower envelope of the SRAC curves as K changes.(i.e., the LRAC is the lowest possible SRAC at each level of output).  Examined how to distinguish between increasing, constant, and decreasing returns to scale by the shape of the LRAC curve.  Noted that the LRAC curve is a planning curve.  We always operate on a SRAC curve.  LRAC and LRMC are used to determine what capital stock we might like in the future, but once we reach the future, we are on the SRAC curve associated with that capital stock.  (LRAC is not graphed here.  For simplicity we will assume that LRAC = SRAC and treat the SRAC curve as both curves.)

Perfect Competition

Now we want to describe MR.  MR is the change in total revenue as output increases by 1.  Total revenue is Pxq, so MR must incorporate the changes in q and P.  This information comes from the demand curve.  As q increases, P decreases, but the impact that any one firm has on market price depends on how important the firm is relative to the industry.  Suppose market demand is given by P = 40 - Q/10.  If industry output is 100, industry price is 30.  If total industry output is divided equally between all firms in the industry, and one firm doubles output, the impact on market price depends on the number of firms in the industry.  With more firms, one firm has a smaller the impact.  This is illustrated in the table below.  Thus, MR depends on the industry structure. If there are sufficient firms, no one firm will have any significant impact on industry price.  MR does not have to consider any change in P.  If there are few firms in the industry, MR must consider the change in Q and P.

	Number of Firms in the Industry
	Output per Firm
	Industry Q if One Firm Doubles Output
	Industry Price
	Change in Industry Price

	1
	100
	200
	20.00
	10.00

	2
	50
	150
	25.00
	5.00

	5
	20
	120
	28.00
	2.00

	10
	10
	110
	29.00
	1.00

	100
	1
	101
	29.90
	0.10

	1000
	0.1
	100.1
	29.99
	0.01

	10,000
	0.01
	100.01
	29.999
	0.001


We will begin looking at perfect competition (many firms), then monopolies (one firm) and oligopolies (few firms).  A perfectly competitive industry is defined as any industry that satisfies the following four assumptions:  many firms (enough so that no one firm has any impact on market price) and some times many consumers (so no one consumer influences price as in a monopsony-single buyer), homogeneous (identical) products, informed buyers and sellers (they know prices and that products are homogeneous), free entry and exit (no barriers, i.e., economies of scale as with phones, regulation as with cable T.V., patents as with Polaroid, and advertising as with bleach).

What do these assumptions imply about perfectly competitive firms?  Many firms implies firms can increase or decrease output by as much as they want without affecting market price (i.e., they can sell as much as they like at the prevailing market price).  If they can sell as much as they like at the current market price, would you ever expect to see sales or advertising in perfectly competitive markets?  No.  Homogeneous products and informed buyers imply no firm can charge over the current market price.  Consumers know that products are identical.  Consumers also know the prices charged for different products.  Therefore, if one producer tried to charge a premium price, consumers would not buy that product.  Combined, these three assumptions imply that firms are price takers.  They have no incentive to charge under the current market price, and they cannot charge over it, therefore they must charge the current market price.  They simply observe the market price and decide how much to produce to maximize their profits assuming they can sell as much as they like at that price.  In this case, what is MR?  It is simply the market price.  For perfect competition, and only perfect competition, P = MR.

What does the final assumption, free entry and exit, imply?  It implies that profits must be zero in the long run.  If there are excess profits, existing firms will expand their output and new firms will enter the industry.  This will increase supply, causing prices and hence profits to decrease.  This process continues until excess profits are eliminated.  If profits are less than zero, firms will reduce their output and some will leave the industry.  This will reduce supply and increase price and hence profits.  This process continues until profits increase to zero.  Thus, profits always tend to zero in the long run.  When profits are zero, there is no incentive to change output, so industry output will remain constant.

Before this lecture, if I asked you to name a few competitive industries, what would you have named?  We typically cite computers, airlines, gas, autos, etc.; industries where we see competitive behavior (advertising, sales/price wars, rebates, etc.).  However, industries that engage in competitive practices are not perfectly competitive.  In fact, perfect competition is the absence of competitive practices.  

The assumptions of perfect competition are very strict.  What industries that satisfy these assumptions?  Agriculture and dairy products, capital markets.  There are not many industries that conform to these assumptions.  Most industries fall into one of the other categories.  However, perfect competition leads to nice results as far as efficiency is concerned.  It is important to understand this type of industry because it is used as a standard to strive toward.  Efficiency would increase if all industries behaved as if they were perfectly competitive.  We will develop this industry structure and discuss its strengths and weaknesses.  Then we can compare the other industry structures to perfect competition, asking how we can make them more like perfect competition and what are the resulting advantages.

Marginal Revenue

As stated above, one of the distinguishing characteristics of perfect competition is that firms are price takers. They observe market price, assume they cannot influence it, and choose the level of output that maximizes profits at that market price.  If firms are price takers, P = MR.  Specifically, the industry demand and supply curves determine the market price.  This determines the firm's MR. It also determines the demand curve that the individual firm faces.  Each firm can sell as much as it wants at the going market price, so the demand curve is a horizontal line at the market price.  Furthermore, P also equals AR (AR = TR/q = Pxq/q = P). Thus, P = MR = AR = D in perfect competition.  This is illustrated below.

[image: image1.wmf] 

0

 

50

 

100

 

150

 

200

 

250

 

10,000

 

20,000

 

30,000

 

40,000

 

50,000

 

60,000

 

70,000

 

80,000

 

90,000

 

100,000

 

110,000

 

120,000

 

P = 250 

-

 .002Qd

 

P = .002Qs

 

De

mand

 

Supply

 

Quantity

 

Price

 

0

 

50

 

100

 

150

 

200

 

250

 

200

 

400

 

600

 

800

 

1000

 

1200

 

1400

 

1600

 

1800

 

2000

 

2200

 

2400

 

2600

 

2800

 

3000

 

3200

 

3400

 

3600

 

3800

 

4000

 

MC

 

ATC

 

AVC

 

AFC

 

quantity

 

$/

 

q

 

Industry (25 Identical Firms)

 

Firm

 

Profit Ma

ximization

 


Profit Maximization

Thus, industry supply and demand determine market price, and P = MR in perfect competition.  If market price equals 125 as in our example above (assuming demand is given by P = 250 - .002Qd and supply is given by P = .002Qs), how much should the firm produce to maximize profits?  The firm should produce the q where P = MR = MC.  We always use SR curves to determine the level of output a firm should produce at any point in time.  The LR curves are planning curves.  Graphically, this occurs at the level of output where MR = P crosses the firm's MC, as shown below.  Mathematically, equate P and MC to find the profit maximizing output.  Computing this yields:  125 = q/20 =>  q = 2500.  (For clarity, I will try to use Q when referring to industry output and q when referring to firm output).

Is the firm making positive profits, negative profits, or zero profits?  How can we tell?



π = TR - TC = Pxq - ATCxq  =>  π  = q(P - ATC)
Per unit profits are determined by comparing P (which is also average revenue) to (SR)ATC.  If P > ATC  =>  π > 0.  If P < ATC  => π < 0.  If P = ATC  =>  π = 0.  To graph total π, note that P - ATC is per unit profits, so total profits are the shaded area in the graph below q(P - ATC).  Mathematically, π = 2500(125 - ATC at q = 2500) = 2500(125 - 72.5)  =>  π = 131,250.  (You can find 72.5 by plugging q = 2500 into the equation for ATC given at the beginning of the notes.)  If economic π > 0, what will happen?  Firms will enter the industry in the long run, increasing supply.  This drives market price down.  As market price falls, firms reduce output, moving down their MC curve; π decreases as P gets closer to ATC.
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Break-Even and Shut-Down Points

As price decreases, π decreases as well.  Profits become zero when π = 0  => P = ATC.  But, firms produce where P = MC, so P = ATC = MC.  The only place where this can occur is if price is equal to the minimum of the ATC curve, where MC = ATC.  Thus, the minimum point of the ATC curve is the break-even point (there are short run and long run break-even points).  This occurs where q = 1000, and P = ATC = MC = $50.  MC = AVC at its minimum point as well (MC = AVC  =>  q = 0, AVC = MC = $0).

If price falls below the break-even point, profits are negative and we are losing money in the short run.  If we shut down and stop producing in the short run, we still incur fixed costs because it takes time to liquidate our capital stock.  Thus, we have to decide if we can minimize loses by shutting down or by continuing to operate.  If we shut down, π = - FC.  If we produce, π = TR - FC - VC = Pxq - FC - AVCxq = - FC + q(P - AVC).  If we want to minimize losses, we would continue producing as long as P > AVC.  In this case, the second term above has a positive sign.  The excess of revenues over variable operating costs can defray some of our fixed costs. Thus, we will stay in business in the short run if P > AVC; we will shut down in the short run if P < AVC.  (This recognizes that fixed costs are sunk costs and there is no way to recoup them in the short run; we should ignore them in making our calculations.  As long as revenues exceed the variable costs of operating, we should continue to operate.)  We call the point where P = AVC the shut-down point.  However, because firms always produce where P = MC, the shut-down point occurs where P = AVC = MC.  The only point where all three of these can occur simultaneously is if price is equal to the minimum of the AVC curve.  Thus, this minimum point is the shutdown point.  From above, this occurs where q = 0, P = AVC = MC = $0.

Short Run Supply

What is the firm's short run supply curve?  The short run supply curve shows the relationship between price and the firm's output.  We have seen that as P (= MR) changes, the firm's SRMC curve shows what output the firm will sell.  Thus, the firm's SRMC curve is its SR supply curve, with one exception.  Only the portion of the MC > AVC is on the firm's SR supply curve.  (In this case, the firm's SR supply curve is MC = q/20, for q ≥ 0 or P ≥ $0, or the firm's entire MC curve .)
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How do we get the industry supply curve?  We add the individual supply curves together.  How do we sum curves?  Horizontally.  Each firm sells output at the same price.  Thus, we hold price constant for all firms and ask what output each firm will supply at that price.  Sum the total quantity supplied gives industry output at that price.  Repeating this for other prices allows us to draw the entire supply curve.

Long Run Supply

In the above example, firms are making positive (economic) profits.  What will happen over time?  New firms will enter the industry to gain a share of the excess profits (and existing firms might expand).  Entry will continue as long as there are excess profits (π > 0).  Thus, in the long run, the equilibrium price must be bid down to the breakeven price (the only price where π = 0).  The market price always returns to the minimum point of the LRAC curve in the LR.  Thus, the LRAC curve determines the LR market price.  This is the only price the market can support in the long run.  (Optional:  The LR supply curve is a horizontal line at the price equal to the minimum point of the LRAC curve.  The LRAC curve determines the LR price and the demand curve determines how many firms the industry can support).
In the above example, the breakeven price is 50 (assuming the long run and short run ATC curves have the same minimum point).  When demand is P = 250 - .002Qd, and LR equilibrium price is $50, consumers will demand 100,000 units.  If each firm produces 1000 units at a price of $50 (from the breakeven point calculated above), the industry can support 100 firms in the long run.  (Optional:  To check, if there are 100 firms, Q = 100q.  Substituting this and P = MC into the MC curve, the industry supply curve is P = .0005Qs when there are 100 firms in the industry.  Equating this supply and the industry demand yields an industry equilibrium of P = 50 and Q = 100,000, and the industry supports 100 firms.  If you know LRAC, you can immediately determine the LR equilibrium market price.
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Is this the min LRAC of the average firm, most efficient firm, least efficient firm, representative firm, or every firm in the industry?  Generally, the least efficient firm determines the long run equilibrium price.  More efficient firms earn a positive profit.  This profit is considered the return to the production factors or know-how that gives the firm the cost advantage.  (Some people graph the LRS as sloping upward, indicating that industry expansion typically involves less efficient firms.  We typically neglect that here, and assume that all firms have identical LRAC curves.  This simplifies the analysis without significantly changing the implications, though this is probably the most commonly relaxed simplification we will assume.)

Increase in Demand

Suppose industry demand is given by P = 250 - .002Qd, and industry supply is P = .0005Qs, as above.  What is industry output and price, firm output, and profits?  Q = 100,000, P = $50, q = 1000, π = 0.  Thus, the industry is in LR equilibrium.  Qs = Qd (there is no excess supply or demand putting pressure on market prices), P = MC (firms are maximizing profits so there is no reason for output per firm to change unless market price changes), and π = 0 (so there is no reason for firms to enter or leave the industry).  When these conditions are satisfied, there is no reason for any thing in the industry to change, in the short or long run, unless there is a violation of the ceteris paribus conditions.  Thus, this is a LR equilibrium.

Suppose our product catches on and demand increases.  How will this affect the representative firm and industry?  A change in consumers tastes will shift the demand curve to the right.  However, nothing happens to the firm's cost curves. Thus, the industry supply curve is unchanged in the short run.  (The only way the industry supply curve can shift in the short run is for the firms' marginal cost curves to shift.  In the long run, firms entering or leaving the industry can also shift the supply curve, but this cannot occur in the short run.)  We will get a new short run equilibrium price and output, where the new demand curve crosses the supply curve.  In fact price and output will both increase.  As price goes up, output per firm and profits will increase.  This is shown in the graph below.
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Mathematically, assume demand increases to P = 250 - .0015Qd.  The new market price and output are 250 - .0015Q = .0005Q  =>  Q = 125,000 and P = 62.50.  At this price, output per firm is 62.50 = q/20  =>  q = 1250 (= 125,000/100) and π = 14,062.50 = (P - ATC)q = (62.50 - 51.25)12.50.

At this point, the firms and industry are in short run equilibrium.  Qd = Qs and P = MC, but π ≠ 0.  Thus, there is no pressure to change behavior in the short run, but firms will enter the industry in the long run.  Thus, this equilibrium cannot last beyond the short run.

In the long run, firms enter to capture the excess profits.  As firms enter, supply increases, industry price decreases while industry output increases.  Profits and output per firm decrease (industry output increases because there are more firms).  This continues until price returns to the break-even point.  When π = 0, firms will stop entering the industry.  Thus, in the LR, P = $50.  How many firms are there in the industry in the long run?  Quantity demanded at P = $50 is: 50 = 250 - .0015Qd  =>  Qd = 133,333.33.  We also know that q = 1000 (and π = 0) when P = $50.  Thus, there must be 133,333.33/1000 = 133.33 firms in the industry.  The new short run supply curve is P = .000375Qs.
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Per Unit Taxes (Variable Cost)

Suppose the government wants to influence consumer's behavior.  In particular, suppose the government wants to limit the consumption of some particular good (i.e., water during a draught, gasoline during a supply cutoff, etc.).  The government is trying to decide between either a per unit tax or a flat tax (i.e., a business fee).  What are the effects of changing variable (per unit) or fixed (flat) costs?  The short and long run effects of these policies are illustrated in the graphs below.  We may or may not briefly discuss these in class.
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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.  f 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
	
	


(Optional:  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.  
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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


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 above).  Similarly, suppose the firms fixed costs are $2,500,000 (= $25,000*100).  Finally, assume that demand is given by P = 250 - .002Qd (this is the demand curve used above).  In this case, 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 are 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 π = (P – ATC)*Q =>


π = (138.89 - ATC)*55,555.56 = (138.89 - 58.89)*55,555.56  =>  π = 4,444,444.44.

The firm earns short run excess profits.

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.  
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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 produces 55,555.56 and charges $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.

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 monopolist’s 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 on P and Q. (We examined the effect of this increase in demand on a competitive industry above.)  This increase in demand will shift the industry demand curve, and hence the MR curve.  The new MR curve is:


MR = 250 - .003Q.

ATC and MC are unchanged.  We can solve for the new short run profit maximizing Q, P and π:


MC = MR  =>  .0005Q = 250 - .003Q  =>  Q = 71,428.57,  =>  


P = $52.86  (from the demand curve)  =>


π ≈ $6,428,571.43 (from π = (P – ATC)*Q)

This compares to the short run solution in the competitive industry where Q ≈ 125,000, P ≈ $62.50, and industry π ≈ 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 π > 0.  As found above, the new long run competitive equilibrium is, Q = 133,333.33, P = $50 and π = 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 demand increases.
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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 π = 0


Long Run π ≥ 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., stock holders) 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 profits 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., π = 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?  π < 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.
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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.

IMPERFECT COMPETITION

Monopolistic Competition

Do you think the monopoly model describes many industries in our economy?  Probably not.  What assumptions make the model unrealistic?  Blocked entry and exit should probably be relaxed.  In reality, what would happen if a firm makes excess long run profits?  Other firms would try to capture a part of those profits.  If they couldn't make an identical product, they would make a close substitute.  This would dilute the monopolist's market power.  As firms introduce close substitutes, the monopolist will lose customers.  How would this effect the monopolists?  The demand curve (and MR curve) would shift down (decrease in demand).  This would continue as long as excess profits are sufficient to attract potential entrants.  If the substitutes are close, the monopolists long run profits will be close to zero.

This description of firm and industry interactions is called monopolistic competition.  This industry structure contains elements of both perfect competition and monopoly.  In particular, there are many firms, but each firm produces a differentiated product (i.e., products are not identical, but they are close substitutes).  Products can be differentiated on the basis of attributes, geographic location, etc.  Buyers may or may not be informed (e.g., in this model products may have real or perceived differences and they can sell for different prices).  Finally, there is free entry and exit, though in this case new entrants produce differentiated products.

In this model, a firm has a monopoly over its specific product because nobody else produces an identical product.  Thus, the firm faces a downward sloping demand curve.  If some customers value the unique attributes of the firm's product, the firm can raise its price relative to its competitors and not lose all of its customers.  However, market power is limited because there are close substitutes.  This model seems to illustrate the market for many consumer goods, where there are several brands of products serving the same purpose (breakfast cereals, beer, candy, soap, soda, pizza parlors, fast food restaurants, etc.)

Short Run Profit Maximization

What level of output should the monopolistically competitive firm produce to maximize profits?  It should produce where MC = MR.   What do the firm's cost curves look like?  Just like the cost curves we drew for perfect competition and monopoly.  These were independent of industry structure.  What does the MR curve look like?  Just like the MR curve for the monopolist (though probably flatter).  As with the monopolist, monopolistically competitive firms face a downward sloping demand curve.  To increase the quantity sold, they must lower price on all units sold.  Thus, P > MR   We can graph the unit cost, demand and MR curves for a representative monopolistically competitive firm (see figure below).  In the short run, these curves look identical to the short run monopoly model (though the demand and MR curves are flatter in monopolistic competition).  The firm maximizes profits by producing the output where MR = MC and charging the maximum price the market will bear.  Profits are determined by comparing P and ATC (as before, π = (P - ATC)q).

Long Run Profit Maximization

If the representative firm is making excess profits, what will happen in the long run?  New firms will enter the industry.  How will that effect the representative firm?  The demand and MR curves will shift down.  As this happens, the firm's output, price and profits all decrease.  This continues until profits fall to zero.  Thus, in the long run, the firm operates where MC = MR and P = ATC.  It can be shown that if these two conditions hold, the demand and ATC curves are just tangent at the level of output where MC = MR.  This is shown in the graph below.

Long run results for monopolistic competition, perfect competition and monopoly are compared below:

Perfect Competition
Monopoly
Monopolistic Competition
Price Takers (P = MR) 
Price Setters (P > MR)
Price Setters (P > MR)

P = MR = MC

P > MR = MC

P > MR = MC

Highest Q, Lowest P
Lowest Q, Highest P
Medium Q, Medium P

Long Run π = 0
Long Run π ≥ 0
Long Run π = 0

P = Min ATC in LR
P > Min ATC in LR
P > Min ATC in LR

Thus, the price is higher and output lower in monopolistic competition than it is in perfect competition.  Some call this a disadvantage of monopolistic competition, others call it the cost of variety.  If we value variety more than this increase in cost, higher prices and loser outputs is not a disadvantage of monopolistic competition.
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Demand curve drawn above is the demand curve for an individual firm.  Can we draw the industry demand curve?  No!  Horizontally summing demand curves requires us to hold the price constant for all consumers and add the quantity demanded.  In monopolistic competition,  different firms charge different prices.  Therefore, we cannot horizontally sum the demand curves for different firms in the industry.  There is no market demand curve.

We should be able to analyze the short and long run impacts of shifts in demand, variable costs and fixed costs on representative monopolistically competitive firms.  The process is exactly as that used in monopoly (short run) and perfect competition (long run).

Do monopolistically competitive firms maximize profits?  Some say they don't because it requires too much information about the firm's costs and demand.  In stead, firms might satisfice.  To the extent this is true, actual behavior may be different than the behavior predicted by this model.

Oligopoly

Is monopolistic competition a realistic model of our economy?  It is probably more realistic than perfect competition and monopoly, but not that realistic overall.  If you look more closely at the examples of monopolistically competitive products, you find in many cases that just a few big firms produce all these products (i.e., fast food hamburgers:  McDonalds, Burger King, Carl's Jr., Wendy's, etc.; breakfast cereals:  Kellogg’s, Post, General Mills, etc.; soda:  Coca-Cola, 7-Up, etc.).  Thus, in reality there are only a few firms producing many slightly differentiated products.  This realization raises two questions.  Why do firms produce several similar competing products?  How does it change our model if we have only a few firms producing differentiated products rather than many firms?

Why do firms produce several similar competing products?  If there are excess profits, they will be competed away.  I might as well capture a share of them from myself (if you can't beat them join them).

How does it change our model if we have only a few firms producing differentiated products rather than many firms?  Firms still want to maximize profits (i.e., produce where MC = MR) and their cost curves are the same is in the other industries.  But the limited number of firms will affect the MR curve.  If there are only a few firms in the industry, then firms recognize that interactions are important.  This is the only model structure where strategic interactions are an important factor.  In perfect competition, firms are price takers so there are no interactions between firms.  In monopoly, there is only 1 firm.  With monopolistic competition, one firm's behavior affects the other firms in the industry, but there are so many firms, and conditions are so dynamic, that it is virtually impossible to trace interactions between firms.  If my sales decrease, I would have trouble concluding that any one competitor was responsible for the decrease.  But if there are only a few firms, it is easier to monitor your competitors’ actions and to determine the effect of one firm's actions on your sales.  Thus, this is the only industry structure where you get strategic interactions (airline fare wars and frequent flier clubs, fast food "kid meals," auto rebates, etc.).  In an oligopolistic industry, the MR curve depends on the quantity of output you want to sell and on your competitors reactions to you attempt to change that quantity.  Thus, to graph MR, we have to model the strategic interactions between firms.  This is difficult.

There are several oligopoly models, each related to a specific strategic interaction between firms.  In describing oligopolistic firm's we typically pick whatever model we feel is most appropriate for that industry at that time.  The appropriate model may change both over time and across industries.  Thus, oligopoly theory is not a single model of oligopolistic firms, but a grab bag of models.  We will discuss a few examples to illustrate the diversity.

Joint Profit Maximization

The industry as a whole would be best off if all firms acted like a single monopolist, maximizing industry profits by producing the monopoly output and charging the monopoly price.  However, joint profits maximization is difficult to achieve.  Most importantly, everyone has an incentive to cheat.  If other firms are restricting their output to drive the price to the monopoly level, an individual firm can benefit by cheating and increasing output beyond its target level.  If all individuals cheat, industry output will greatly exceed the monopoly level, and total profits will be reduced (though profits might increase for some individual firms if the level of cheating varies across firms).  Several other considerations make joint profit maximization hard to achieve:  demand is largely unknown so it is hard to identify the joint profit maximizing output; typically it is difficult to monitor the output of other firms in the industry, so cheating is hard to detect; and in the U.S., overt collusion is illegal so that firms must rely on tacit collusion (acknowledged industry leader facilitates tacit collusion).

Considering these problems, we can identify the industry conditions that are most conducive to achieving the joint profit maximization solution.  These include:  fewer firms; similar sized firms with similar costs (easier to divide output and profits in a way that all agree is fair); homogeneous products (this also reduces disputes over output allocations and pricing decisions); established leader; growing industry (easier to divide an expanding pie); entry barriers (keeps new entrants from entering and gaining a share of the profits); overt collusion legal.

OPEC satisfied many of these conditions in the 1970s.  Began acting like a joint profit maximizing oligopoly.  Then market conditions changed.  Market stopped growing, firms entered, incentive to cheat increased (support public programs in the face of decreasing market) and power of acknowledged industry leader diminished (the Saudi's threat to punish cheating by flooding the world oil market lost credibility).  This model probably no longer applies to OPEC.

Game Theory

Game theory looks at the potential actions that participants in the game can take.  Payoffs for each participant for each action are estimated, and listed in a table.  Then each participant determines their objective and the action that best achieves this objective.  For example, consider a two firm oligopoly (duopoly) in which each firm can raise prices, keep prices the same, or lower prices.  The potential payoff matrix (change in profits) can be expressed as:

	
	
	
	Firm B
	

	
	
	Increase Price
	Price Unchanged
	Decrease Price

	
	Increase Price
	  90,  90
	 -50, 75
	-100,50

	Firm A
	Price Unchanged
	  75, -50
	   0,  0
	 -25,25

	
	Decrease Price
	  50,-100
	  25,-25
	   5, 5


There are several different strategies the firms can follow.  One of the most commonly assumed strategies is called the "maxi-min" strategy.  In this strategy, each firm picks the action that maximizes its minimum possible payoff (this is considered a pessimistic strategy because it essentially assumes that whatever action you take, your competitor will take the action that gives you the lowest possible payoff, given your choice of actions).  For firm A, its minimum payoff is -100 if it increases price (Firm A's payoffs are listed first in each cell), -25 if it doesn't change price, and 5 if it decreases price.  Thus, under a maxi-min strategy, Firm A will lower prices.  Similarly, Firm B will also lower prices under this strategy.  Thus, both firm's lower price and the outcome is a payoff of 5 for both firms.  This is a sub optimal outcome for both firms in that they could both earn a payoff of 50 if they both agreed to increase prices.  However, the risk of losing 100 may be great enough that neither firm raises prices in the absence of overt collusion.  (This is equivalent to an outcome known as the prisoners’ dilemma.  This game involves two prisoners and the decision of whether to confess to a crime.  If they are questioned separately so they cannot collude, they might both confess even though they would both be better off if neither confessed.)

Cournot-Nash

Cournot-Nash decided that it was too hard for firm to predict what their competitors would do.  Therefore, Cournot-Nash hypothesized that firms simply assumed that their competitors would continue doing what they were doing.  Thus, one firm maximizes profits, assuming no other firms change their behavior.  The other firms respond by maximizing profits assuming no one else changes behavior.  The industry will eventually move to an equilibrium (where what everybody assumes the other firms are doing equals what they are actually doing so no one has any reason to change their actions).  This equilibrium output and price will be somewhere between the monopoly and competitive outcomes.  The exact value depends on the number of firms and relative costs.

Subsequent theorists pointed out that over time, managers would figure out their competitors’ strategy (particularly if it is the same as their own strategy).  Then firms would change their strategy to reflect this knowledge.  In fact, I can increase my profits over the Cournot-Nash profit if I maximize my profits assuming that everyone else assumes that I will keep doing what I am doing.  If everyone adopts this refined strategy, the industry will reach a different equilibrium than in the previous case.

But why limit managers to being a little smart.  After a while, I will recognize the refined strategy and I will maximize my profits assuming that everyone else is assuming that everyone else is assuming that I will continue doing what I am doing.  This again leads to a different equilibrium.  But then that strategy would be recognized, and I would maximize my profits assuming that everyone else is assuming that everyone else is assuming that everyone else is assuming that I will continue doing what I am doing.  There is no end to how smart we can let people become, and each "conjectural variation" has a different equilibrium point.  For convenience, when this model is used, it is usually restricted to the original Cournot-Nash hypothesis.
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