Evans School of Public Affairs 

Prof. Plotnick

PBAF 516A, Fall 2007

Problem Set 4 – Answer Key

Competitive and Monopoly Behavior

1.  a.  From the cost schedule we can find:

1. MC by taking the change in TC at each level of Q.

2. FC by observing TC at Q=0

3. TVC by subtracting FC from TC at each Q.

4. AVC=TVC/Q

5. ATC = TC / Q (helpful for part b)
Thus:

	Output
	Total Cost
	Marginal Cost
	Fixed Cost
	Total Variable Cost
	AVC
	ATC

	0
	300
	--
	300
	0
	--
	--

	1
	400
	100
	300
	100
	100
	400

	2
	450
	50
	300
	150
	75
	225

	3
	510
	60
	300
	210
	70
	170

	4
	590
	80
	300
	290
	72.5
	147.5

	5
	700
	110
	300
	400
	80
	140

	6
	840
	140
	300
	540
	90
	140

	7
	1020
	180
	300
	720
	102.86
	145.7

	8
	1250
	230
	300
	950
	118.75
	156.25

	9
	1540
	290
	300
	1240
	137.78
	171

	10
	1900
	360
	300
	1600
	160
	190


Recall that the firm will shutdown if price falls below AVC.  Thus the supply curve lies on the MC curve only for values of price exceeding AVC.  Since MC crosses the AVC curve at its minimum, no firm will find it profitable to produce quantity less than 4 units.  Below 4 units, the firm will shut down since MC < AVC.  Thus, the firm's supply curve is given by the following:
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Since the 100 firms are identical, they will each produce the same quantity for any particular price.  Thus, the industry supply curve is found by simply multiplying the quantities shown in the graph above by 100.  The graph below plots the industry supply and demand curves:
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The equilibrium price and quantities are Pe = 180 and Qe = 700 -- this can be seen in the table below:

	Q
	Supply Price
	Demand Price

	100
	
	

	200
	
	

	300
	
	

	400
	80
	360

	500
	110
	290

	600
	140
	230

	700
	180
	180

	800
	230
	140

	900
	290
	110

	1000
	360
	80


To draw an individual’s demand curve on the first graph, insert a horizontal line at P = 180.  The firm’s equilibrium is at the intersection of its supply and demand curves, where P = 180 and Q = 7. 
b. at Pe=$180 each firm will produce 7 units

Profits = TR-TC=$1260-1020= $240

In the long run the existence of profits will attract other firms to the industry, shifting supply out, lowering prices, and eventually, eliminating profits.  Since each typical firm makes a profit, the short run situation must be the following:
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Long run:  New firms enter; supply shifts out, price falls, and profits are eliminated:












2.
We are seeing the difference between the short and the long run.  The diagram below illustrates.  Several years ago the long and short run equilibrium was (Qo, Po).  The government purchases shifted the demand curve out to D1.  In the short run, prices and quantity rose along the short-run supply curve, SOS , to (Q1, P1), the new short run equilibrium.  Farmers made a profit and were happy.  In the long run, more farmers grew turnips and the long run supply curve SL , applied – price fell back to PO and quantity increased some more, to Q2 .  Profits were eliminated.  If the government steps up purchases again, demand will again shift out and in the short run price and quantity will rise along S1S and farmers will profit.  In the long run however profits will again fall to zero as yet more farmers shift to turnips.
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3. a.
The supply curve is the set of quantities where P = MC.  Since MC = 2Q, we have P = 2Q or Qi = P/2 where i refers to an individual firm.  For the industry Qs = 1000Qi.  Thus Qm = 500P.

   b.
In equilibrium, Qs = Qd or:




500 P = 30,000 – 1000P




Then P = 20. So QM = 500*20  =  10,000




(or QM = 30,000 – 1000*20 = 10,000).

   c.
Qi = P/2 = 10




Profit = TR – TC = 20*10  – (102 + 10 + 90) = 0.




The industry has settled down to a long-run equilibrium.

   d.   The subsidy of $3 per unit effectively lowers the private MC of the firm by 3.  Thus MC = 2Q – 3, while TC is lowered by 3Q or TC = Q2 – 2Q + 90.  The firm supply curve becomes P = 2Q - 3 or Qi  =  (P + 3)/2.  Market supply is




Qs = 1000Qi = 500P + 1500.


In the new short run equilibrium Qs = Qd or:




500P + 1500 = 30,000 – 1000P.

        Then P = 19, QS = 11,000, and Qi = 11. So the price that consumers falls $1. And:



Profits = 19*11 – (112 – 2*11 + 90) = 20,


So the firms also gain. With positive profits, the long run adjustment process begins. Firms enter, expand QS and depress the price until profits vanish, even with the subsidy.  In the new long run, profits again are zero. This means TR – TC = 0 or




P*Qi – (Q2i – 2Qi + 90) = 0


But from the MC = P condition, Qi = (P + 3)/2.  Replace Qi by (P + 3)/2 and solve the above equation.  After some algebra, we find that we must solve:





P2 + 4P – 357 = 0.


This factors into (P – 17)*(P + 21) = 0.  The economically meaningful solution is P = 17.  (As you might anticipate, in the long run the subsidy of $3 reduces P by 3 and consumers benefit by the full amount of the subsidy.)


At P = 17, Qi = 10. Now, QD = 30,000 – 1000*17 = 13,000.


If Qi = 10, we need 1,300 firms to supply the market.  So, in the long run 300 new firms entered.


Note that while the price ultimately fell by the $3 and consumers obtained more insulation at a lower price, this does not necessarily mean that the subsidy is a good idea.  While the price is $17, the MC of the resources needed to produce the last units of insulation is $20.  (The firms know this, of course, but figure with the $3 subsidy that their own MC is only $17.)  Hence, the marginal value of the last units produced, as measured by consumer willingness to pay $17 for them, is less than the marginal cost of the real resources used to produce them.  The subsidy encourages overproduction and creates a welfare loss. 


On the graph below, we see the size of this loss is (3000 x 3) / 2 = $4,500, or 7.5% of the total revenue generated by the extra output (3000 x 20).

   e.
With the new higher demand curve and the same supply curve as in part (b), equilibrium price is found by solving:




500P = 35,000 – 1000P




or P = $23.33


Then Qs = 11,667, Qi = 11.667 and a firm's profit is TR-TC = 272.19 – 237.79 = $34.40.  These profits lead to the usual long run adjustment.  New entrants will expand supply until P falls back to $20 and profits are zero.  (We know the P will return to $20 since here, unlike part (d), the cost curves have not been changed.  Thus, the minimum ATC is reached at the same point as before.)  When P = 20, QD = 15,000.  Since Qi = 10, there will be 1,500 firms in the new long run equilibrium.








Long run supply, no subsidy

20







Welfare Loss

17





Long run supply w/ $3 subsidy



                                10,000       13,000

4.    a.  TR = P*Q



MR = change in TR/change in Q



TFC = sum of fixed costs (here: development, planning, and overhead)



TVC = (AVC)*Q (here: $160/set times the number of sets)



TC = TFC + TVC



MC = change in TC/change in Q




TR

TFC
TVC
TC


Q
P
(000)
MR
(000)
(000)
(000)
MC


1000
400
400
---
260
160
420
160


1200
380
456
280
260
192
452
160


1400
360
504
240
260
224
484
160


1600
340
544
200
260
256
516
160


1800
320
576
160
260
288
548
160

2000
295
590
70
260
320
580
160


2200
270
594
20
260
352
612
160


2400
240
576
-90
260
384
644
160


b.
Quantum should produce at the quantity at which MR = MC. Here, MR = MC = 160 when Q = 1800 and P = $320. Profits equal TR - TC = $28,000.


c.
If assembly line costs should be $100,000 rather than $80,000, fixed costs increase by $20,000. Variable costs remain the same. Therefore, marginal costs will not change, nor will Quantum's output decision. MR still equals MC at 160. Profits, however, will decrease by $20,000 to $8,000.


d.
If the wage rate increases to $10/hr., MC increases to $200 per set. Quantum should produce where P = $340 and Q = 1600. The firm will lose $36,000.


e.
 The tax shifts MC to $200 again. Thus the same results as in part (d) hold.

5.
In general, option #1 will yield higher receipts while option #2 will yield higher net benefits.  Basically the airport can capture all of the profits to be made by the concessionaires.  Since the profits will be higher with a monopoly, the bids will be higher.  Here, firms bid formally for the right to a monopoly and the airport will capture the amount paid to get the monopoly.  Because many firms are interested, the high bid should be reasonably close to what a monopoly could earn in excess profit.

Consider the diagram below.  Consider the costs other than space. Since there are no scale economies, MC = AVC = ATC. Suppose the airport offers space capable of providing Q* meals. Under option #2, the price will be P* and firms will make (P* - ATC)Q* in operating "profits"; thus they will be willing to pay that much to get the concessions.  With a monopoly, however, the firm will charge PM and make a larger operating "profit," (PM - ATC)*QM, which will be captured by the airport.  Under either system, the concession owners only break even after paying their bids.  Note, however, that the competitive result reduces the airport's income, but raises "social profit" or net benefits (the difference between consumer valuation, as shown by the demand curve, and the extra resource costs of producing more meals, as shown by MC) by the sum of the triangle and rectangle indicated by the arrows.
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If the airport allocated very little space, so Q* < QM, then the monopoly and "competitive" outcomes would be identical.

The socially ideal allocation would be Q**, but in that case airport revenues are zero since no firm would pay a premium to earn zero economic profit.

Browning and Zupan: 10.22, 10.23, 11.14, 11.16, and 11.26

10.22 An excise tax produces a deadweight loss equal to area ABC in the graph below. Consumer surplus declines by area P’ABP.  Producer surplus remains equal to zero.  Government surplus (in the form of tax revenue collected) increases by P’ACP.  The change in total surplus (P’ACP minus P’ABP) equals the deadweight loss.  Total surplus, however, reflects consumer, producer, and government surplus and not just consumer and producer surplus. 
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10.23 The extent to which suppliers/consumers benefit from the absence of a sales tax on Internet purchases hinges relative inelasticity of the relevant supply/demand curve for a good. See the discussion in Section 10.2 for more details. 

11.14 The competitive result is found by equating price and marginal cost: 20 = 100 - 2Q. Q = 40 and P = 20. The monopoly equates MR and MC: 20 = 100 - 4Q. Q = 20 and P = 60. The deadweight loss is equal to the reduction in output times the increase in price times one half, which is ($40)(20)(1/2) = $400. 

11.16 With an excise subsidy of $5, the marginal cost falls to $15. The monopolist will produce 21.25 units and price will be $57.50. The subsidy paid is ($5)(21.25) = $106.25. Under competition, price is $15 and output is 42.5 units. The deadweight loss of the subsidy in the case of competition is $5(2.5)(5) = $6.25. In the case of the monopoly, the subsidy reduces the deadweight loss from $400 to ($37.50)(18.75)(.5) = $351.56. 

11.26 The supply curve for seats is perfectly inelastic due to the number being fixed. As electronic trading has grown, competition for the exchange services provided by holders of exchange seats has increased thereby shifting in the demand curve (from D to D') and the associated marginal revenue curve (from MR to MR'). The equilibrium monopoly price charged for a seat falls as depicted in the accompanying diagram. 
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