1t 3 examines a broad range of markets and explains how the pricing,
restment, and output decisions of firms depend on market structure and
behavior of competitors,
Chapters 10 and 11 examine market power: the ability to affect price,
er by a seller or a buyer. We will see how market power arises, how it
s across firms, how it affects the welfare of consumers and producers,
+how it can be limited by government. We will also see how firms can
‘gn pricing and advertising strategies to take maximum advantage of
r market power,
“hapters 12 and 13 deal with markets in which the number of firms is
ed. We will examine a variety of such markets, ranging from monopolis-
mpetition, in which many firms sell differentiated products, to a cartel, in
ha group of firms coordinates decisions and acts as a monopolist. We
tticularly concerned with markets in which there are only a few firms,
- © cases, each firm must design its pricing, output, and investment
_es, while keeping in mind how competitors are likely to react. We will
and apply principles from game theory to analyze such strategies.
pter 14 shows how markets for factor inputs, such as labor and raw
as, operate. We will examine the firm’s input decisions and show how
decisions depend on the structure of the input market. Chapter 15
Uses on capital investment decisions. We will see how a firm can
« future profits that it expects an investment to yield and then compare
ae with the cost of the investment to determine whether the invest-
worthwhile. We will also apply this idea to the decisions of individuals
ase a car or household appliance, or to invest in education.

—
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» monopoly Market with
only one seller.

» monopsony Market with
only one buyer.

= market power Ability of a
seller or buyer to affect the
price of a good.

« marginal revenue Change
in revenue resulting from a
one-unit increase in output.

| ginal revenue is a measure of
thow much revenue increases
| when output increases by
§one unit.

In §8.3, we explain that mar- |

Although pure monopsony is also unusual, many markets have only a fe
buyers who can purchase the good for less than they would pay in a competiti
market. These buyers have monopsony power. Typically, this situation occurs
markets for inputs to production. For example, General Motors, the largest U
car manufacturer, has monopsony power in the markets for tires, car batteri
and other parts. We will discuss the determinants of monopsony power, itsm
surement, and its implications for pricing.

Monopoly and monopsony power are two forms of market power: the abilic
of either a seller or a buyer—to affect the price of a good.! Because sellers or bu,
often have at least some market power (in most real-world markets), we ne.
understand how market power works and how it affects producers and consur

MONOPOLY

As the sole producer of a product, a monopolist is in a unique position. '
monopolist decides to raise the price of the product, it need not worry a
competitors who, by charging lower prices, would capture a larger share
market at the monopolist’s expense. The monopolist is the market and
pletely controls the amount of output offered for sale.

But this does not mean that the monopolist can charge any price it wan
least not if its objective is to maximize profit. This textbook is a case in
Pearson Prentice Hall owns the copyright and is therefore a monopoly pr
of this book. So why doesn't it sell the book for $500 a copy? Because few
would buy it, and Prentice Hall would earn a much lower profit.

To maximize profit, the monopolist must first determine its costs
characteristics of market demand. Knowledge of demand and cost is crt
a firm’s economic decision making. Given this knowledge, the monopoli -
then decide how much to produce and sell. The price per unit that the n:
list receives then follows directly from the market demand curve. Equiv
the monopolist can determine price, and the quantity it will sell at that «
lows from the market demand curve.

-

e Revenue and Marginal Revenue

The monopolist's average revene—the price it receives per unit sold—is
the market demand curve. To choose its profit-maximizing output *
monopolist also needs to know its marginal revenue: the change in rev
results from a unit change in output. To see the relationship among total
and marginal revenue, consider a firm facing the following demand -

P=6-Q

Table 10.1 shows the behavior of total, average, and marginal reve
demand curve. Note that revenue is zero when the price is $6: At that
ing is sold. At a price of $5, however, one unit is sold, so total (and m
enue is $5. An increase in quantity sold from 1 to 2 increases revenue
$8; marginal revenue is thus $3. As quantity sold increases from 2 to
revenue falls to $1, and when quantity increases from 3 to 4, ma .’

The courts use the term “monopoly power” to mean significant and sustainable m
ficient to warrant particular scrutiny under the antitrust laws. In this book, however
reasons we use “monopoly power” differently, to mean market power on the part of
substantial or not.
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U
iin §7.1, we explain that mar- |
| ginal cost is the change in. |
| variable cost associated with 1
| a one-unit increase in output. |
e

The Monopelist's Guiput De

i ist produc i

V! ntity should the monopolis _ ' tha

V\ haitmqilzlz prg’fit a firm must set output so that rr}a,rgmal rlevenllrlle Flis u?e :

Ez:ginal cost. This is the solution to the mlonopohst s pi(;]:r eelze Curv% e

i opolist’s average : e.

ket demand curve D is the mon : ¢ e lts

t?;ﬁ;;fe price per unit that the monopolist receives as a function of i
ifies

i i MR an

onding marginal revenue curve v

A e el con Corrljzf AC ax%d MC. Marginal revenue and max
Then from the demand curve, we find the pri

le

average and marginal cost cu
1 %

cost are equal at quantity Q*.

ds to this quantity Q. - o -
thaltlcf;rssﬁoxe be sure ?hat (* is the profit-maximizing quantity? Suppo
o

i i ding hi

monopolist produces a smaller quantity Q and receives tl}(;et;oex;ezfé); dl Igar
i S inal revenue wou
i . As Figure 10.2 shows, margina ) "
PnscteIPml that cagse, if the monopolist producgd a httlg moreltha:ﬁtQ]I ,n .
isceive extra profit (MR — MC) and thereby increase its ?ti "};11' pm.ﬁt o
i si t, adding more to its tof
list could keep increasing output, : i

motn(ggoal: which pohljt the incremental profit earned from producing one
put L7,

Price | ..

i o MC
Py ——

p*

Q*is

¢ sacr]
- selli:

ing «

©add

e? In Chapter 8, we saw tha. -

CHAPTER 10 © Market Power: Monopoly and Monopsony 353

unit is zero. So the smaller quantity Q, is not profit maximizing, even though it
allows the monopolist to charge a higher price. If the monopolist produced Q,
instead of Q, its total profit would be smaller by an amount equal to the shaded
area below the MR curve and above the MC curve, between Q, and Q*.

in Figure 10.2, the larger quantity Q, is likewise not profit maximizing. At this
quantity, marginal cost exceeds marginal revenue. Therefore, if the monopolist
produced a little less than Q,, it would increase its total profit (by MC — MR). It
could increase its profit even more by reducing output all the way to Q*. The
increased profit achieved by producing Q* instead of Q, is given by the area
below the MC curve and above the MR curve, between Q* and Q,-

We can also see algebraically that Q* maximizes profit. Profit 1 is the differ-
ence between revenue and cost, both of which depend on Q:

Q) = RQ) - C(Q)

s (J is increased from zero, profit will increase until it reaches a maximum and

«en begin to decrease. Thus the profit-maximizing Q is such that the incremen-

1 profit resulting from a small increase in Qs just zero (L.e., An/AQ = 0). Then
An/AQ = AR/AQ ~ AC/AQ =0

ut AR/AQ is marginal revenue and AC/ AQ is marginal cost. Thus the profit-
imizing condition is that MR —~ MC = 0, or MR = MC.

grasp this result more clearly, let’s look at an example. Suppose the cost of
duction is

CQ) =50+ Q2

other words, there is a fixed cost of $50, and variable cost is Q2. Suppose
+.nd is given by

P(Q) =40-Q

tling marginal revenue equal to marginal cost, you can verify that profit is
“mized when Q = 10, an output level that corresponds to a price of $30.
0st, revenue, and profit are plotted in Figure 10.3(a). When the firm pro-
-8 little or no output, profit is negative because of the fixed cost. Profit
ases as ( increases, reaching a maximum of $150 at Q* = 10, and then
ases as () is increased further. At the point of maximum profit, the slopes
revenue and cost curves are the same. (Note that the tangent lines 7’
+"are parallel.) The slope of the revenue curve is AR/ AQ, or marginal rev-
and the slope of the cost curve is AC/AQ, or marginal cost. Because
is maximized when marginal revenue equals marginal cost, the slopes
ual.
re 10.3(b) shows both the corresponding average and marginal revenue
and average and marginal cost curves, Marginal revenue and marginal
ersect at Q* = 10. At this quantity, average cost is $15 per unit and price is
Tunit. Thus average profit is $30 — $15 = $15 per unit. Because 10 units are
rofit is (10)($15) = $150, the area of the shaded rectangle.

average cost is C(Q)/Q = 50/Q + Qand marginal cost is AC/AQ = 2Q. Revenue is R(Q) =
7~ Q2 so marginal revenue is MR = AR/AQ =40 - 2Q. Setting marginal revenue equal
st gives 40 - 20 = 20, or Q = 10.
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For example, if the elasticity of demand is — 4 and marginal cost is $9 per unit,
price should be $9/(1-1/4) = $9/.75 = $12 per unit.
| How does the price set by a monopolist compare with the price under com-
e petition? In Chapter 8, we saw that in a perfectly competitive market, price
1in §8.1, we explain that a | equals marginal cost. A monopolist charges a price that exceeds marginal cost,
| perfectly competitive fim | but by an amount that depends inversely on the elasticity of demand. As the markup
! %:’q’grc?r?aﬁ’scigs ;;f.gﬁt Sr?c‘t:m i equation (10.1) shows, if demand is extremely elastic, E;is a large negative num-
prarene =2 LeqUEPI® 1 ber, and price will be very close to marginal cost. In that case, a monopolized
L market will look much like a competitive one. In fact, when demand is very
. elastic, there is little benefit to being a monopolist.
o Also note that a monopolist will never produce a quantity of output thatis on the
| inelastic portion of the demand curve—i.e., where the elasticity of demand is less
I than 1 in absolute value. To see why, suppose that the monopolist is producing ata
| point on the demand curve where the elasticity is ~0.5. In that case, the monopolist
L could make a greater profit by producing less and selling at a higher price. (A 10-
E percent reduction in output, for example, would allow for a 20-percent increase in
! price and thus a 10-percent increase in revenue. If marginal cost were greater than
L zero, the increase in profit would be even more than 10 percent because the lower
i output would reduce the firm’s costs.) As the monopolist reduces output and raises
' ey price, it will move up the demand curve to a point where the elasticity is greater
{In §4.3 and Table 4.3, we | than 1inabsolute value and the markup rule of equation (10.2) will be satisfied.
|explain that when price is Suppose, however, that marginal cost is zero. In that case, we cannot us

:

| l

i ; : i

i increased, expenditure—and A . . . L. .

1 | Lthus revenue—p—increases % | equation (10.2) directly to determine the profit-maximizing price. However, w
i

|

demand is inelastic, | can see from equation (10.1) that in order to maximize profit, the firm will pru
‘decfea(;es if dfma”ddisfe\asf | duce at the point where the elasticity of demand is exactly 1. If marginal cost’
itic, and is unchanged i | P N o . o )
|demand has unit elasticity | zero, maximizing profit is equivalent to maximizing revenue, and revenue

R | maximized when E,; = -1.

In 1995, a new drug developed by As
Merck became available for the long-t
treatment of ulcers. The drug, Prilosec, :
resented a new generation of antiulcer t
ication. Other drugs to treat ulcer co
tions were already on the market: Tag
had been introduced in 1977, Zanta
1983, Pepcid in 1986, and Axid in 19
we explained in Example 1.1 (pag

! these four drugs worked in much the same way to reduce the stomach’s s :

| of acid. Prilosec, however, was based on a very different biochemical mect
and was much more effective than these earlier drugs. By 1996, it had beco:
best-selling drug in the world and faced no major competitor.®

Sprilosec, developed through a joint venture of the Swedish firm Astra and the U.S. firm Merc
introduced in 1989, but only for the treatment of gastroesophageal reflux disease, and was ap

| for short-term ulcer treatment in 1991. It was the approval for long-term ulcer treatment !

however, that created a very large market for the drug. In 1998, Astra bought Merck's share
rights to Prilosec. In 1999, Astra acquired the firm Zeneca and is now called AstraZeneca. I

{ AstraZeneca earned over $4.9 billion in sales of Prilosec, which remained the world’s best

prescription drug. As AstraZeneca’s patent on Prilosec neared expiration, the company in

5 H Nexium, a new (and, according to the company, better) antiulcer drug. In 2006, Nexium

| third-biggest-selling pharmaceutical drug in the world, with sales of about $5.7 billion.
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. Shifts in Demand

ifti curve shows that
Shifting the demand curve show ]
to-onegrelationship between price and quantity pro' ] cost &
demand curve D,. But the new marginal revenue curve ) ir <
d a 2 I
the old marginal revenue curve MR;. The
price falls from P, to P,. In (b), the new m,

5 / re—i.e., there is no one-
istic me upply curve—i.e,,
opolistic market has no s 3 . 213
! quanti duced. In (a), the demand curve D, shifts to new
t the same point as
rofit-maximizing output therefore remains the same, alt}\_m;g:;
: i i highe
pﬁrginal revenue curve MR, intersects marginal cost at a hig
- g3

output level Q. But because demand is T nore e ¢, price remains the same
tput Butb g nd is now mo last P
Q > ¢ d

‘In §8.2, we explain that a

“firm maximizes its profit by
choosing the output at which
marginal revenue is equal to
marginal cost.

i effe tax on a monopolist is straightfor\«{ard Suppose
Anig’czfa‘lf é}f‘et :It(fif:rso fpir unit is Ievied,io that the nmonopol}st }mxstrreir:al;
ajplel;rs to the government for every unit it sells. Therefore, the f1rn1 Stllnaﬁ%m/s
éan(:i av}erage) cost is increased by the amount of F11le tax t. Ifwl\/l(i,vxé\:isz
original mérginal cost, its optimal production decision is now g Y

MR = MC +¢

nt t, and
Graphically, we shift the marginal cost curve upward bySafI an’ngtlhi% e
find the new intersection with marginal re\r'enue,lFl'gure 1OC.i s 15% S 'ma.p o
Q, and P, are the quantity and price before the tax is imposed, and {J; @ |
e i pri ter the tax
the quantity and price after the tax. ) . ) o
C,ctlxiftingythe marginal cost curve upward results in a >mball:11;;1t A
hig;hcr price. Sometimes price increases by less thai\.the tai,d kL)l imp;%ib,l o
! price i 5€9 > than the tax. This would be 56 me
igure 10.5, price increases by nore : : be I o
T)%rll etitive I1)11;1rket, but it can happen with a monopolist beu'iulste' g}ed911qantiv
Lli pbc[ween price and marginal cost depends on the elastici ¥ o omand
legp(r)se for example, that a monopolist faces a Constan&ecla%tlm{mm 02
. i N ' i ue
. icity — has constant marginal cost . Eq -
rve, with elasticity -2, and ‘ : al co o Lo
fltwlen tells us that price will equal twice marginal cost. With azttailf;‘tnf ; s
increases to MC + f, so price increases to 2(MC + ) = ZMC + f-, h 19;]/191955 P
twice ih;- amount of the tax. (However, the monopolist’s profit no .
W a

with the tax.)
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- Effect of Excise Tax on Monopolist

increased by the amount f to
f. In this example, the increase in price AP is larger than the tax f.

> seen that a firm maximizes profit by setting output at a level where mar-
“’enue equals marginal cost. For many firms, production takes place in two
-different plants whose operating costs can differ. However, the logic used

g output levels is very similar to that for the single-plant firm.

~0se a firm has two plants. What should its total output be, and how

++ that output should each plant produce? We can find the answer
1y in two steps.

. Whatever the total output, it should be divided between the two plants
tmarginal cost is the same in each plant. Otherwise, the firm could reduce its

“nd increase its profit by reallocating production. For example, if marginal
“ Plant 1 were higher than at Plant 2, the firm could produce the same out-
< Jower tota] cost by producing less at Plant 1 and more at Plant 2.

. We know that total output must be such that marginal revenue equals
| cost. Otherwise, the firm could increase its profit by raising or lowering
itput. For example, suppose marginal costs were the same at each plant,
'ginal revenue exceeded marginal cost. In that case, the firm would do
v producing more at both plants because the revenue earned from the
sal units would exceed the cost. Because marginal costs must be the same
olant, and because marginal revenue must equal marginal cost, we see
Jitis maximized when marginal revenue equals margiial cost at each plant.

+lso derive this result algebraically. Let Q, and C, be the output and
tuction for Plant 1, Q,and C, be the ou tput and cost of production for
1Qp=Q, +Q, be total output. Then profit is

n=PQ; - C,(Q,) - G,(Qy)

i
'
i

i
i
i
i
{
H
|
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i i al profi
The firm should increase output from each plﬁmt 1»111t11 the 1n1cren1f'etn£rr1(lrr}: ou]tf
from the last unit produced is zero. Start by setting incremental profi

put at Plant 1 to zero:

i i ore unit—
is 7 from producing and selling one mo :
e A(PQ,)/AQ, is the revenue pro one more e
ieli;m'gi%zﬁ re-uenlue, MR, for all of the firm’s outputShe Onext term, AC,/AQ;, is
natginal - =0, or
marginal cost at Plant 1, MC,. We thus have MR — MC;
MR =MC,
i ro,
Similarly, we can set incremental profit from output at Plant 2 to zero
MR =MC,

Putting these relations together, we see that the firm should produce so that
MR = MC, = MC, (10.3)‘;§

i i i C, and MC

i b is principle for a firm with two plants. MC, MG,
e ainal st thlesspfi;r t}f)e two plants. (Note that Plant 1 ha§ h‘lgher
) Also shown is a curve labeled MC‘TA This is the
ained by horizontally summing MC, and

are the marginal cost curvi
marginal costs than Plant 2. '
firm’s total marginal cost and is obt

$/Q |
e MC; MCy
D= AR
MR ' t
i |
~ | |
i
i i
i
| |
| |
b _
: ) C ' Quantity
Q Q; Q

FIGURE 10.6 Production with Two Plants ﬂ
. 2,
! imi fits by ¢ i tput levels Q; and O 3
: i /o plants maximizes profits by choosing ou els e
. ilrr;nv':llixt:nzg Iz’lR (which depends on total output) equals marginal costs
m al rev

plant, MC, and MC,.
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MC,. NOV\’ we can fin;l the profit—n}aximizing output levels 'QI, Q,, and Q. No;c the sn:m?arny o the
irst, find the intersection of MC; with MR; that point determines total output

Next, draw a horizontal line from that point on the marginal revenue curve ‘tive industry’s supply curve

the vertical axis; point MR* determines the firm’s marginal revenue. The 1 §8.5 by horizontally sum-
. : . . R o ming the marginal cost

»rsections of the marginal revenue line with MC, and MC, give the outputs o
0, and Q, for the two plants, as in equation (10.3).

Note that total output Qy determines the firm’s marginal revenue (and hence
its price P*). Q; and Q,, however, determine marginal costs at each of the two
plants. Because MCj was found by horizontally summing MC, and MC,, we

know that Q) + Q, = Q;. Thus these output levels satisfy the condition that
ME =MC; = MC,.

in

. MONOPOLY POWER

Pure monopoly is rare. Markets in which several firms compete with one
another are much more common. We say more about the forms that this compe-
tition can take in Chapters 12 and 13. But we should explain here why each firm
in a market with several firms is likely to face a downward-sloping demand
curve and, as a result, to produce so that price exceeds marginal cost.

Suppose, for example, that four firms produce toothbrushes and have the
market demand curve Q = 50,000 — 20,000P, as shown in Figure 10.7(a). Let’s
assume that these four firms are producing an aggregate of 20,000 tooth-
brusiies per day (5000 each per day) and selling them at $1.50 each. Note that
market demand is relatively inelastic; you can verify that at this $1.50 price,
the elasticity of demand is -1.5.

200 2.00 ’“
y )
$Q .~ Market Demand $/Q
s H
MC
1.60 B
1.50 -~ 1.50 /
i K
‘I 1.40 .
|
]
! i Dy
' i
| |
! |
| i .
o | K 1.00 l ! | MR,
1L000 20,000 30,000 Quantity 3000 5000 7000 QA
(@) (b)
SURL 10.7 The Demand for Toothbrushes
Part () shows the market demand for toothbrushes. Part (b) shows the demand for toothbrushes as seen by Firm A. At
‘a Market price of $1.50, elasticity of market demand is ~1.5. Firm A, however, sees a much more elastic demand curve D,
Decays, 3

competition from other firms. At a price of $1.50, Firm A’s demand elasticity is —6. Still, Firm A has some
ower: Its profit—maximizing price is $1.50, which exceeds marginal cost.

‘way we obtained a competi- |

[curves of the individual firms. i
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Now suppose that Firm A is deciding whether to lower its p{;ce to 11;2;(*{:«%
: 7 its s 7 O 3 a
i ision, it needs to know how its sales would resp :
sales. To make this decision, i ' ' 2o would respond 104
ini i t needs some idea of the dem f
nee in its price. In other words, i ‘ lemand !
?;‘caeegﬁg oppozed to the market demand curve. A reaso'nable p}i)sslblhta/ alssnszlfﬁ; ;
in Figu irm’s demand curve D, is much more e he
Figure 10.7(b), where the firm’s a : ’ auch mo
3110 r;arket demand curve. (At the $1.50 price the Cl‘ast’xat-y is 16:0.)y.1lil~;1(er(€1rm
might predict that by raising the price from $1.50 to $1.60, its sa‘ }fa wt 10m Ot}; -
sa; from 5000 units to 3000—as consumers buy more tvoutht)rus T; f;u R
i fi i ir prices to $1.60, sales for Firm A wou
s. (If all firms raised their prices ! .
ilgoﬂ(l)b) ;or several reasons, sales won't drop to zero as they would in a perfectly

etitive market. First, if Firm A’s toothbrushes are a little different from

comp or them. Second,

i i vill pay a bit more f;
of its competitors, some consumers -w14 ya : m
to&ﬁii firms miglP\)t also raise their prices. Simila rly, Firm A might §11t1(1pateltl1at
by lowering its price from $1.50 to $1.40, it can sell more tootllb{lehesAp‘er \ap§
7(}1]00 instead of 5000. But it will not capture the entire market: §0me Lo.nslgmlcr;
might still prefer the competitors’ toothbrushes, and competitors might als
7 ir prices. .
lowTehrut?egifrrrllchq demand curve depends both on how mu?h its produtct
differs flrom its competitors” products and on hOV\{ tl}e fou(};l 1'1lrtmrsﬁcr(;1m£jne
4 i1l dis duct differentiation and inte -
ith one another. We will discuss produ ! con
;’eltition in Chapters 12 and 13. But one important p()m}c shot;xld bef}fii‘:ﬂ;
is li irve which is more elastic than the market de
is likely to face a demand curve which & : i :
ﬁn';m bu{ w/zfich is not infinitely elastic like the demand curve facing a perfectly
competitive firn. ) ) )
(m”Ginen kﬁowledge of its demand curve, how much shogld Firm A prodl;f‘&;]
The same principle applies: The profit-maximizing qulant'ItySOeo%uat?fsnﬁ\rgcor—
N i 5 i 10.7(b), that quantity is : units. !
enue and marginal cost. In Figure  th it ! .
;i\: onding price is $1.50, which exceeds marginal §05t. "lhus,. althot-l}igh Firm /:1 cle
. nopolist, it does have monopoly power—it can profitably charge a p

notapure mo ly power is less than it would be

i f its monopo :
eater than marginal cost. Of course, 1 : . / -
igfrit had driven a%/vay the competition and monopolized the market, but it mig]
still be substantial.
This raises two questions.

i ne firm
1. How can we measure monopoly power in order to cor]nvparfvé)r o iy
with another? (So far we have been talking about monopoly po
qualitative terms.) ‘ .
rhy ms have
2. What are the sources of monopoly power, and why do some fir
more monopoly power than others?

swer to the
We address both these questions below, although a more complete answer t0
second question will be provided in Chapters 12 and 13.

i < itive firm and @
Remember the important distinction between a perfgctly gompctlt{yel i
firm with monopoly power: For the competitive firm, price equals mlzrgm:l 1 \//ivav o
ice ext s marginal ¢ efore, a natural way
. S ., price exceeds marginal cost. Ther , way
irm with monopoly power, pr : he At
ineasure rnonoi’oly power is to examine the extent to w hich the gllroﬁt I‘It‘li\) " priC;
i ic ve can use the markup rat
1 ds marginal cost. In particular, w Pt
- i i ced earlier as part of a rule o
i i that we introduced ear’ P o
minus marginal cost to price | : e A
for pricingg This measure of monopoly power, introduced by econo
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Lorner in 1934, is called the Lerner Index of Monopoly Power. It is the difference
botween price and marginal cost, divided by price. Mathematically:

L=@-MC)/p

Lerner index always has a value between zero and one. For a perfectly com-
tive firm, P = MC, so that L = 0. The larger is L, the greater is the degree of
menopoly power.

This index of monopoly power can also be expressed in terms of the elasticity
of demand facing the firm. Using equation (10.1), we know that

L=(P-MC)/P=-1/E, 10.4)

Remiember, however, that E;is now the elasticity of the firm’s demand curve, not
the market demand curve. In the toothbrush example discussed previously, the

ity of demand for Firm A is - 6.0, and the degree of monopoly power is
0.167.5

Note that considerable monopoly power does not necessarily imply high
profits. Profit depends on average cost relative to price. Firm A might have more

moropoly power than Firm B but earn a lower profit because of higher average
o8t

previous section, we used equation (10.2) to compute price as a simple
mariup over marginal cost:

p=_MC
1+(1/E,)

This relationship provides a rule of thumb for @ity firm with monopoly power.
We n remember, however, that E 415 the elasticity of demand for the firm, not
the city of market demand.

harder to determine the elasticity of demand for the firm than for the
market because the firm must consider how its competitors will react to price
changes. Essentially, the manager must estimate the percentage change in the
firm’s unit sales that is likely to result from a 1-percent change in the firm’s
price. This estimate might be based on a formal model or on the manager’s intu-
ition and experience.

i an estimate of the firm’s elasticity of demand, the manager can calcu-
proper markup. If the firm’s elasticity of demand is large, this markup
will be small (and we can say that the firm has very little monopoly power). If
the firm’s elasticity of demand is small, this markup will be large (and the firm

will Iy considerable monopoly power). Figures 10.8(a) and 10.8(b) illustrate
these t1o extremes.

hree problems with applying the Lerner index to the analysis of public policy toward

because marginal cost is difficult to easure, average variable cost is often used in
calculations. Second, if the firm prices below its optimal price (possibly to avoid legal
potential monopoly power will not be noted by the index. Third, the index ignores
cts of pricing such as effects of the learning curve and shifts in demand. See Robert S.
N The Measurement of Monopoly Power in Dynamic Markets,” Journal of Law and Economics
April 1953): 193222,

© Lerner Index of Monopoly
Power Measure of mono-
poly power calculated as
excess of price over marginal
cost as a fraction of price.

i
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elasticity of demand for a convenience store is about -5, the markup equation
implies that its prices should be about 25 percent above marginal cost, as indeed
they typically are.

The Lerner index, (P — MC)/ P, tells us that the convenience store has more
monopoly power, but does it make larger profits? No. Because its volume is far
smaller and its average fixed costs are larger, it usually earns a much smaller
profit than a large supermarket despite its higher markup.

Finally, consider a producer of designer jeans. Many companies produce jeans,

ut some consumers will pay much more for jeans with a designer label. Just

iow much more they will pay—or more exactly, how much sales will drop in

sponse to higher prices—is a question that the producer must carefully con-
‘der because it is critical in determining the price at which the clothing will be
id (at wholesale to retail stores, which then mark up the price further). With
esigner jeans, demand elasticities in the range of ~2 to -3 are typical for the
ajor labels. This means that price should be 50 to 100 percent higher than
arginal cost. Marginal cost is typically $15 to $20 per pair, and depending on
e brand, the wholesale price is in the $20 to $40 range. In contrast, “mass-

rket” jeans will typically wholesale for $18 to $25 per pair. Why? Because
i hout the designer label, they are far more price elastic. i

The Pricing of Videos

ring the mid-1980s, the number of households owning videocassette
rders (VCRs) grew rapidly, as did the markets for rentals and sales of prere-
ded cassettes. Although at that time many more videocassettes were rented
ugh small retail outlets than sold outright, the market for sales was large and
‘ing. Producers, however, found it difficult to decide what price to charge for
ties. As a result, in 1985 popular movies were selling for vastly different
€s, as you can see from the data in Table 10.2.
‘ote that while The Empire Strikes Back was selling for nearly $80, Star Trek, a
that appealed to the same audience and was about as popular, sold for only
£$25. These price differences reflected uncertainty and a wide divergence of

o 1985 2007

tle" Retail Price VHS Title
‘ 8. o

Da i

Fire

Retail Price DVD
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Billions of dollars

B R
1996 199 2000 2002

VHS EDVD [ HD-DVD

FHGURE 10.9 Video Sales

— .
ices 1 c to buy many more videos.
> 1 d 1998, lower prices induced consumers g y mos ;
gc'tgf()el“ ::1?:2 ?)rf\ DVDs overtooli sales of VHS videocassettes. ngh~d§fm1§1]%1{y1[3); Ds
\r«;ere int,r;)duced in 2006, and are expected to displace sales of conventiona 3

2004 2006 2008

1990

views on pricing by producers. The issue was whether I()w%r prlZiS x:(;(g;li
induce consumers to buy videocassettes rather than rent thef}ri. fg?ﬁ " pC duc
ers do not share in the retailers’ revenues from rentals, they shou | bug’ ;hem
price for cassettes only if that will induce enough cor‘u_,umers f(ihe eiasﬁdt};
Because the market was young, proc;ucerls had IEO gf)ao:de:’ir::;es o
sed prices on hunches or tria ITOT. ‘

o ieqn‘z{a\?iqz(r)l:;ezfngxfgd?however, sales data and markgt rgsearch studies pu;
prici;xg decisions on firmer ground. Thc')se. s‘Fudies. strongly 1r;1d‘matede t(l)\fa;lc;etrs;g&
was price elastic and that the profit-maximizing price was‘m ht :b rang B
By the 1990s, most producers had lower?: pnc«ilsilii;rgsi I;S ("A 7e(;zrm.u When DVDS
were first introduced in 1997, the prices of top-sel : > ' more unl

_Since that time, prices of popular DVDs hgve remamed' fairly uni
i(())rnrﬁnzed to fall. As Ta%le 10.2 shows, by 2007, prices were fleCaHy 1553(‘)9 0{/\ Iyiets;‘tz}i
a result, video sales have steadily increas'ed, as shown in Flgvuref n.aI.DVDS e
introduction of high-definition (HD) DVDs in 2006, sales og conv fn io
expected to fall as consumers gradually switch to the new format.

SOURCES OF MONOPOLY POWER

Why do some firms have considerable monopoly‘ power X;\lhlle; thiir f;lr:le\sa gzzz
little or none? Remember that monopo}iy po;\/irh lsp il;lcecaléxzté\le dos s:n aliginal o
inal cost and that the amount by whi e e ' ;
?ezg;grllgilinversely on the elasticity of demand facing the f1rm; As eqf?;,?zl;s(,l'?'he)
shows, the less elastic its demand curve, the more monopoly po;ger 2/ ey o
ultimate determinant of monopoly power is Fherefore the firm Sfi;1§ e
demand. Thus we should rephrase our question: Why do some firms

eo P gr el al el 9 1985. F tudy
J i ” w York Times, F ,bruarv1 , 1985. For a stuey

7Vi ‘ers Debate the Value of Price Cuts,” New Yor 3 uary 19, 1 | i

'::ic?ii;(t’tdel;ri‘sing see Carl }(: Fnomoto and Soumendra N. Ghosh, “Pricing in the Home

Vi / I ; :

M;rkvl” (working paper, New Mexico State University, 1992).
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permarket chain) face demand curves that are more elastic than those faced
~others (e.g., a producer of designer clothing)?
Three factors determine a firm’s elasticity of demand.

- The elasticity of market demand. Because the firm’s own demand will be at
least as elastic as market demand, the elasticity of market demand limits
the potential for monopoly power.

I3

. The number of firms in the market. If there are many firms, it is unlikely that
any one firm will be able to affect price significantly.

s

- The interaction among firms. Even if only two or three firms are in the mar-
ket, each firm will be unable to profitably raise price very much if the

rivalry among them is aggressive, with each firm trying to capture as
much of the market as it can.

Let’s examine each of these three determinants of monopoly power.

If there is only one firm—a pure monopolist—its demand curve is the market
demand curve. In this case, the firm’s degree of monopoly power depends
completely on the elasticity of market demand. More often, however, several firms
compete with one another; then the elasticity of market demand sets a lower limit
magnitude of the elasticity of demand for each firm. Recall our example of
sthbrush producers illustrated in Figure 10.7 (page 361). The market demand
rthbrushes might not be very elastic, but each firm’s demand will be more
- (In Figure 10.7, the elasticity of market demand is —1.5, and the elasticity of
demand for each firm is —6.) A particular firm'’s elasticity depends on how the firms
compete with one another. But no matter how they compete, the elasticity of
demand for each firm could never become smaller in magnitude than —1.5.

Because the demand for oil is fairly inelastic (at least in the short run), OPEC
could raise oil prices far above marginal production cost during the 1970s and
earlv 1980s. Because the demands for such commodities as coffee, cocoa, tin,
and copper are much more elastic, attempts by producers to cartelize these
markets and raise prices have largely failed. In each case, the elasticity of market
demard limits the potential monopoly power of individual producers.

The second determinant of a firm’s demand curve—and thus of its monopoly
power—is the number of firms in its market. Other things being equal, the
monopoly power of each firm will fall as the number of firms increases: As more
and more firms compete, each firm will find it harder to raise prices and avoid
losing «ales to other firms.

What matters, of course, is not just the total number of firms, but the number
jor players”—firms with significant market share. For example, if only
e firms account for 90 percent of sales in a market, with another 20 firms
iting for the remaining 10 percent, the two large firms might have consid-
crable monopoly power. When only a few firms account for most of the sales in
dmark.t, we say that the market is highly concentrated s

alled the concentration ratie, which measures the percentage of sales accounted for by,
largest firms, is often used to describe the concentration of a market. Concentration is
+t the only, determinant of market power.
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Tt is sometimes said (not always jokingly) that the greatest fear of American
business is competition. That may or may not be true. But we would certainly
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welf, S
iuna)re lof consumers the same as that of producers. In the aggregate, does
monopoly power make consumers and producers better or worse off? '

expect that when only a few firms are in a market, their managers will prefer
that no new firms enter. An increase in the number of firms can only reduce the p
monopoly power of each incumbent firm. An important aspect of competitive 1
strategy (discussed in detail in Chapter 13) is finding ways to create barriers to
entry—conditions that deter entry by new competitors.

Sometimes there are natural barriers to entry. For example, one firm may have

}i\]f}f;ri easxllls]\;ver ;his question by comparing the consumer and producer sur-
s s when a competitive industry produces i :‘
. , stry es a good with the surpl !
it results w i i i he }
ampetiti o hen a monopolist supplies the entire market.® (We assume thafthe [ hat

petitive market and the monopolist have the same cost curves.) Figure 10.10 |t s et |

;
shows the average an, i ¢ i ooy surblus s the & | ‘
ge and marginal revenue curves and marginal cost curve for the gbe”eﬁt or Va‘se thatLCon»Ota‘ i

+ barrier to entry Condition
that impedes entry by new
competitors.

a patent on the technology needed to produce a particular product. This makes it
impossible for other firms to enter the market, at least until the patent expires.
Other legally created rights work in the same way—a copyright can limit the sale
of a book, music, or a computer software program to a single company, and the
need for a government license can prevent new firms from entering the markets
for telephone service, television broadcasting, or interstate trucking. Finally,
economies of scale may make it too costly for more than a few firms to supply the

monopolist. T imize i i

P 0 maximize profit, the firm produces at the point where marginal !Sumers receive beyond what
:they pay for a good; producer |

|surplus is the analogous mea-

|sure for producers.

rger}elx;ste'te.quals n{(arginal cost, so that the price and quantity are P, and Q . Ina
competitive market, price must equal margi omt )
, . S ginal cost, so the competitive price
: quadl;tl:fy, P and Q_are found at the intersection of the average rev}e)nﬁe
(L} ¢ an‘ .fLuI’VE and the marginal cost curve. Now let’s examine how surplus
changes if we move from the competitive price and quantity, P, and Q. to tt
monopoly price and quantity, P, and Q, . o ‘ *
I . . . . m
Under monopoly, the price is higher and consumers buy less. Because of the

entire market. In some cases, economies of scale may be so large that it is most
efficient for a single firm—a natural monopoly—to supply the entire market. We
will discuss scale economies and natural monopoly in more detail shortly.

1;211;1{) 5?;; th(l)seA c%l;‘sumers who buy the good lose surplus of an amount

given by rectangle A. Those consumers who do not buy the good i

who would buy at price P, also los iy, o amount g o
I ) . e surplus—namely, an amount given by

;n“ ngle B. T'hc total loss of consumer surplus is therefore A + B. The }E);rod ucez
owever, gains rectangle A by selling at the hi i s tri .
e re gher price but loses triang].

adéxt‘xonal profit it would have earned by selling Q.- Q, at price P gl‘}fect,c:t};

gain in producer surplus is therefore 4 — C. Subtrafctingmthe loss ofy‘coneumer

surplus from the gain in producer surplus, we see a net loss of surplus given by

i iIn §7.4, we explain that a
[firm enjoys economies of i
Iscale when it can double its |
Loutput with less than a !
| doubling of cost.

i The ways in which competing firms interact is also an important—and some-
: times the most important—determinant of monopoly power. Suppose there
are four firms in a market. They might compete aggressively, undercutting one
another’s prices to capture more market share. This could drive prices down
to nearly competitive levels. Each firm will fear that if it raises its price it will

be undercut and lose market share. As a result, it will have little monopoly $/Q ’
power.

On the other hand, the firms might not compete much. They might even col-
lude (in violation of the antitrust laws), agreeing to limit output and raise prices.
| Because raising prices in concert rather than individually is more likely to be
| profitable, collusion can generate substantial monopoly power.

We will discuss the interaction among firms in detail in Chapters 12 and 13.
Now we simply want to point out that, other things being equal, monopoly powe
is smaller when firms compete aggressively and is larger when they cooperate.

Remember that a firm’s monopoly power often changes over time, as i
operating conditions (market demand and cost), its behavior, and the behavi
of its competitors change. Monopoly power must therefore be thought of in
dynamic context. For example, the market demand curve might be very inela.
tic in the short run but much more elastic in the long run. (Because this is ti:
case with oil, the OPEC cartel enjoyed considerable short-run but much le '\
long-run monopoly power.) Furthermore, real or potential monopoly power i N
| the short run can make an industry more competitive in the long run: Larg : - MR
| short-run profits can induce new firms to enter an industry, thereby redudr Qe
| monopoly power over the longer term.

i
|

Deadweight Loss
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10.10 Deadweight Loss from Monopoly Power

3?11: shaded rectangle and triangles show chang

SH i C otiti i i

o };f:oxt ing f;om competitive price and quantity, P.and Q, toa monopolist’s price
prode:;cn 1ty, P, an~d Q- Because of the higher price, corisumers lose A + Bp d

: ucer gains A — C. The deadweight loss is B + C. o

s in consumer and producer surplus

THE SOCIAL COSTS OF MONOPOLY POWER

In a competitive market, price equals marginal cost. Monopoly power, o
other hand, implies that price exceeds marginal cost. Because monopoly po
results in higher prices and lower quantities produced, we would expect it
' make consumers worse off and the firm better off. But suppose we value '

vere two or more firms, each with some m poly power, the analysis woul e more
fi . each with some monopol h by

v wer d

- However, the basic results would be the same. sis would ‘




rent seeking Spending
money in socially unproduc-
tive efforts to acquire,
maintain, or exercise
monopoly.
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B + C. This is the deadweight loss from monopoly power. Even if the monopolist’s
profits were taxed away and redistributed to the consumers of its products,
there would be an inefficiency because output would be lower than under con-
ditions of competition. The deadweight loss is the social cost of this inefficiency.

[n practice, the social cost of monopoly power is likely to exceed the deadweight
loss in triangles B and C of Figure 10.10. The reason is that the firm may engage
in rent seeking: spending large amounts of money in socially unproductive
efforts to acquire, maintain, or exercise its monopoly power. Rent seeking might
involve lobbying activities (and perhaps campaign contributions) to obtain gov-
ernment regulations that make entry by potential competitors more difficult.
Rent-seeking activity could also involve advertising and legal efforts to avoid
antitrust scrutiny. It might also mean installing but not utilizing extra produc-
tion capacity to convince potential competitors that they cannot sell enough to
make entry worthwhile. We would expect the economic incentive to incur rent-
seeking costs to bear a direct relation to the gains from monopoly power (ie,
rectangle A minus triangle C.) Therefore, the larger the transfer from consumers
to the firm (rectangle A), the larger the social cost of monopoly.™

Here’s an example. In 1996, the Archer Daniels Midland Company (ADM)
successfully lobbied the Clinton administration for regulations requiring that
the ethanol (ethyl alcohol) used in motor vehicle fuel be produced from corn.
(The government had already planned to add ethanol to gasoline in order to
reduce the country’s dependence on imported oil.) Fthanol is chemically the
same whether it is produced from corn, potatoes, grain, or anything else. Then
why require that it be produced only from corn? Because ADM had a near
monopoly on corn-based ethanol production, so the regulation would increase
its gains from monopoly power.

Because of its social cost, antitrust laws prevent firms from accumulating exces-
sive amounts of monopoly power. We will say more about such laws at the end
of the chapter. Here, we examine another means by which government can limit
monopoly power—price regulation.

We saw in Chapter 9 that in a competitive market, price regulation always
results in a deadweight loss. This need not be the case, however, when a firm
has monopoly power. On the contrary, price regulation can eliminate the dead-
weight loss that results from monopoly power.

Figure 10.11 illustrates price regulation. P, and Q,, are the price and quantity
that result without regulation—i.e., at the point where marginal revenue equals
marginal cost. Now suppose the price is regulated to be no higher than p.To
find the firm’s profit-maximizing output, we must determine how its average
and marginal revenue curves are affected by the regulation.

Because the firm can charge no more than Py for output levels up to Qy its
new average revenue curve is a horizontal line at P,. For output levels greater
than Q,, the new average revenue curve is identical to the old average revenue

["The concept of rent sceking was first developed by Gordon Tullock. For more detailed di“\f\‘sgi‘mi
ock, Rert Seeking (Brookfield, VT: Edward Elgar, 1993), or Robert D. Tollison 47
Tie Economtic Analysis of Rent Seeking (Brookficld, VT: Edward Elgar, 1993)

sce Gordon Tull
Roger D. Congleton, T
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alone, ¢ i
;j]i::gdo 1;11?113&0?& Eroduces Q. a?d charges P, . When the government imposes a
pri: 2 i irm’s average and marginal revenu P,
for utput levels up to Q. For I X % ol a0
1- For larger output levels, the original average and i :
b e p > 2 , the original average and marginal rev-
‘ m::r: ;C}g)lg The new 1margmal revenue curve is, therefore, the dark pu(;ple line
! S e marginal cost curve at Q,. Whe ice i . t
: 1 - en price is lowered to P, at th i
e marginal cost intersects average rev i i o > s
verage revenue, output increases to its maxi i
output that would be produced by itive i e
, >d by a competitive industry. Lowering price fu
- reduces output to 0, and causes a shortage, Q) - Qs : g price further

curve. At these output levels, the firm wi
, will charge less than P, & 50 Wi
unafrected by the regulation. # " Prandsowill be

The firm” rging
m’s new marginal revenue curve corresponds to its new average rev-

enue « ir is Show P
; e a]nd is shown by the purple line in Figure 10.11. For output levels up to

1, ierginal revenue equals ave 2 - . .
o g Juals average revenue. (Recall that, as with a competitive

Aaverage revenue is constant, average revenue and marginal revenue are
:;:r nultp_utv le\jels greater than Q;, the new ma'rginal revenue curve is iden-
e or'lgmal curve. Thus the complete marginal revenue curve now has
ces: (1) the horimptal line at P; for quantities up to Q;; (2) a vertical line
I[antlt:y Ql connoa-itmg the original average and marginal revenue curves;
the or.lglr‘\al marginal revenue curve for quantities greater than Q
ximize its profit, the firm should produce the qlfantity Q, bECa[l:lSE that

equal.:
tical ¢
three

s the 1o T .
curwg ot at V»h]fch 11t5 marginal revenue curve intersects its marginal cost
ve. tou can verify that at price P, and i i
ify . quantity Q,, the deadwe f
monop Iy power is seduced. Y Cr ight loss from
As

* price is lowery i i i
s ed further, the quantity produced continues to increase

and the Jeq i : .

dina] -kad weight loss to decline. At price P.where average revenue and mar-

le\»gl.i 4«& lgtm;;t‘(:t{ tlhe quantity produced has increased to the competitive
; tae deadweigh .

Redue ., ght loss from monopoly power has been eliminated.

122 the pric —S S i {
price even more—say, to Pr—results in a reduction in quantity. This
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- natural monopoly Firm
that can produce the entire
output of the market at a cost
lower than what it would be if
there were several firms,

reduction is equivalent to imposing a price ceiling on a (“ompet-x‘tlfve ind L:,itlw
A shortage develops, (Q5 = Qy), in addition to ‘the deadweight 1955 {Lﬁtlﬂ [r:ﬁ,;na:
tion. As the price is lowered further, thc‘ quantity produced continues to fz q;vf
the shortage grows. Finally, if the price is lowered belovv P,, the minimum aver-
age cost, the firm loses money and goes out of business.

Price regulation is most often used for natural monopolies, such as ¥Oca1 utﬂtlt};
companies. A natural monopoly is a firm that. can produce-' the entire outval) 0I
the market at a cost that is lower than what it V‘Pu,ld be if there werel* severa
firms. If a firm is a natural monopoly, it is more efficient to let it serve the entire
n have several firms compete. '

ma/r\ks;trjltla\f ;S;ljopoly usually arises when there are strong econom%el;s olf< scale,
as illustrated in Figure 10.12. If the firm represented by the figure wa§ ro‘ EItl ;Ip
into two competing firms, each supplying half the mérlfet, the avercllge cost for
each would be higher than the cost incurred by the or{glnal monopo y‘ .

Note in Figure 10.12 that because average k?OSt is declining CVST};W 'wrlil,
marginal cost is always below average cost. If the firm were unregulat:e ,lld \lm 1(()ut
produce Q,, and sell at the price P, . Ideally.', Fhe regulatory aiean/ xvx (l)uho V\l,e\e,e;)
push the firm’s price down to the C(ll’l’lpCtltlY&‘ level P . At that fe;}e 3 Th,
price would not cover average cost and the firm would go out of business. The
best alternative is therefore to set the price at P, where average cost a_n;l average
revenue intersect. In that case, the firm earns no monopoly prf)ﬁt, while output
remains as large as possible without driving the firm out of business.

$/Q
P,
P,
MC
b, ! \
} i AR
1 ; ; |
E MR ! !
Q, Q, Q. Quantity

FIGURE 10.12 Regulating the Price of a Natural Monopoly

i ies C: ini erage
A firm is a natural monopoly because it has economies of scale (dlechl;xrgbae\[] (tlgxe
and marginal costs) over its entire output range. If price were regu a}eup o 'eldé e
firm would lose money and go out of business. Setting the price at P, yields

. . o e oxeoss profit
largest possible output consistent with the firm’s remaining in business; excess P .

is zero.

CHAPTER 10 ¢ Market Power: Monopoly and Monopsony 373

Kecall that the competitive price (P, in Figure 10.11) is found at the point at which
firm’s marginal cost and average revenue (demand) curves intersect. Likewise
+ anatural monopoly: The minimum feasible price (P, in Figure 10.12) is found
ai the point at which average cost and demand intersect. Unfortunately, it is often
ificult to determine these prices accurately in practice because the firm’s
fvmand and cost curves may shift as market conditions evolve.
As a result, the regulation of a monopoly is sometimes based on the rate of
return that it earns on its capital. The regulatory agency determines an allowed
so that this rate of return is in some sense “competitive” or “fair.”” This
ice is called rate-of-return regulation: The maximum price allowed is
wwed on the (expected) rate of return that the firm will earn.!!

Linfortunately, difficult problems arise when implementing rate-of-return
dlation. First, although it is a key element in determining the firm’s rate of
n, a firm'’s capital stock is difficult to value. Second, while a “fair” rate of
rn must be based on the firm’s actual cost of capital, that cost depends in
» on the behavior of the regulatory agency (and on investors’ perceptions of

allowed rates of return will be in the future).

ihe difficulty of agreeing on a set of numbers to be used in rate-of-return
calculations often leads to delays in the regulatory response to changes in cost
and other market conditions (not to mention long and expensive regulatory
hearings). The major beneficiaries are usually lawyers, accountants, and, occa-
sionally, economic consultants. The net result is regulatory lag—the delays of a
year or more usually entailed in changing regulated prices.
wther approach to regulation is setting price caps based on the firm’s vari-
able costs, past prices, and possibly inflation and productivity growth. A price
cap <an allow for more flexibility than rate-of-return regulation. Under price cap
reguiation, for example, a firm would typically be allowed to raise its prices
each vear (without having to get approval from the regulatory agency) by an
amount equal to the actual rate of inflation, minus expected productivity
growth. Price cap regulation of this sort has been used to control prices of long
distaice and local telephone service.
v the 1990s, the regulatory environment in the United States had changed

ically. Many parts of the telecommunications industry had been dereg-
- as had electric utilities in many states. Because scale economies had
beer largely exhausted, there was no reason to regard these firms as natural
monapolies. In addition, technological change made entry by new firms
vely easy.

MONOPSONY

So far, our discussion of market power has focused entirely on the seller side of
the mirket. Now we turn to the buyer side. We will see that if there are not too
Many buyers, they can also have market power and use it profitably to affect the
price they pay for a product.

—_—

Regui itory agencies often use a formula like the following to determine price:
P=AVC + (D +T+35K)/Q

where
ton, T

"is average variable cost, Q is output, s is the allowed “fair” rate of return, D is deprecia-
s, and K is the firm's current capital stock.

 rate-of-return regulation
Maximum price allowed by a
regulatory agency is based on
the (expected) rate of return
that a firm will earn.
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- oligopsony Market with
only a few buyers.

« monopsony power
Buyer's ability to affect the
price of a good.

= marginal value Additional
benefit derived from purchas-
ing one more unit of a good.

1In §4.1, we explain that as
|we move down along a |
| demand curve, the value the |
| consumer places on an addi- i
tional unit of the good falls. |

« marginal expenditure
Additional cost of buying one
more unit of a good.

« average expenditure
Price paid per unit of a good.

First, a few terms.

o Monopsony refers to a market in which there is a single buyer.

e An oligopsony is a market with only a few buyers.

e With one or only a few buyers, some buyers may have monopsony power: a
buyer’s ability to affect the price of a good. Monopsony power enables the
buyer to purchase a good for less than the price that would prevail in a
competitive market.

Suppose you are trying to decide how much of a good to purchase. You could
apply the basic marginal principle—keep purchasing units of the good until the
last unit purchased gives additional value, or utility, just equal to the cost of that
last unit. In other words, on the margin, additional benefit should just be offset
by additional cost.

Let's look at this additional benefit and additional cost in more detail. We use
the term marginal value to refer to the additional benefit from purchasing one
more unit of a good. How do we determine marginal value? Recall from Chapter
4 that an individual demand curve determines marginal value, or marginal
utility, as a function of the quantity purchased. Therefore, your marginal value
schedule is your demand curve for the good. An individual’s demand curve slopes
downward because the marginal value obtained from buying one more unit of a
good declines as the total quantity purchased increases.

The additional cost of buying one more unit of a good is called the marginal
expenditure. What that marginal expenditure is depends on whether you are
a competitive buyer or a buyer with monopsony power. Suppose you are a
competitive buyer—in other words, you have no influence over the price of
the good. In that case, the cost of each unit you buy is the same no matter how
many units you purchase; it is the market price of the good. Figure 10.13(a)
illustrates this principle. The price you pay per unit is your average expendi-
ture per unit, and it is the same for all units. But what is your marginal expen-
diture per unit? As a competitive buyer, your marginal expenditure is equal
to your average expenditure, which in turn is equal to the market price of
the good.

Figure 10.13(a) also shows your marginal value schedule (i.e., your demand
curve). How much of the good should you buy? You should buy until the mar
ginal value of the last unit is just equal to the marginal expenditure on that umit.
Thus you should purchase quantity Q* at the intersection of the marginal expen
diture and demand curves.

We introduced the concepts of marginal and average expenditure becau
they will make it easier to understand what happens when buyers hav
monopsony power. But before considering that situation, let’s look at th
analogy between competitive buyer conditions and competitive seller cond’
tions. Figure 10.13(b) shows how a perfectly competitive seller decides ho
much to produce and sell. Because the seller takes the market price as giver
both average and marginal revenue are equal to the price. The profi
maximizing quantity is at the intersection of the marginal revenue and m'
ginal cost curves.

Now suppose that you are the only buyer of the good. Again you faceam
ket supply curve, which tells you how much producers are willing to sell a
function of the price you pay. Should the quantity you purchase be at the po
where your marginal value curve intersects the market supply curve? No-. Ify
want to maximize your net benefit from purchasing the good, you should p

chase a smaller quantity, which you will obtain at a lower price.
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FIGURE 10,13 Competitive Buyer Compared to Competitive Seller

1rt {a}, the competiti i i

exmenditare aﬁeccl(t;lr‘\ft:r?tyer ;akes market price P* as given. Therefore, marginal expenditure and avera,

e o (o) thé COm;;itisgizll;l;u;l?nttykpurch‘ased is found by equating price to margin;l V;ah%z
o , tive s so takes price as given. Marginal

are constant and equal; quantity sold is found by equating gricc to mafginla]rce(;/s&;m]e and average revenue

uza: dctgrmme how much tg buy, set the marginal value from the last unit
purchased equal to the marginal expenditure it.12

purch: °d . P on that unit.!* Note, however,
’ he market supply curve is not the marginal expenditure curve. The mar-/

et supply curve shows how mucl i t
ot Iy curve shows how h }}/\ou must pay per unit, as a function of the
5 you buy. In other words, the supply curve is tt (
expenditure curve. And because thi s i tore curve is wpoa
/ . se this average expenditure curve i %
ependi A S ve is upward
b‘?‘g ‘1?,8)t(}t1e mal'rtgmf\l exiendlture curve must lie above it. The decisPion to
y ar ra unit raises the pri i i j
buy an Xty price that must be paid for all units, not just the
SOIiliutr? 1t10.14 ilius}trates this principle. The optimal quantity for the monop-
© e;;; uy, Q, is foun'd at the intersection of the demand and marginal
pl}F:CT:;- zr }n;e Surves. The }‘irlce that the monopsonist pays is found from the sup-
qllall?t\ t,Q E 115 t{le prlced Pﬂi\ that brings forth the supply Q. Finally, note that this
ity Q) is less, and the price P is lower, than th ity o i !
is e . ’ e quantity and
would prevail in a competitive market, Q. and P ! ' price that
¢ i

1&1(213:9\?@ ;atr}\1 write t;xc net benefit NB from the purchase as NB = V — £, where V is the
yer of the purchase and E is endi ximi
e purcha il is the expenditure. Net benefit is maximized when

ANB/AQ =AV/AQ ~ AE/AQ =MV - ME =0

he F:Tlalx;;(;gal‘lixpcnditure curve algebraically, write the supply curve with price on the
= . Then total expenditure E is price times quantity, orE= P(Q)Q, and marginal
ME = AE/AQ = P(Q) + Q(AP/AQ)

upply curve is upward sloping, AP/AQ i sitive, : .
expenditure. ping, AP/AQ is positive, and marginal expenditure is greater
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The market supply curve is monopsonist’s average vull%penlc)litLlrthc%:;e ﬁfnfgg:f:t
X iture is risi arginal expenditure lies above it. :

average expenditure is rising, margina i s above It The oo |
S ity Q*, where marginal expenditure a g : 1
vy e price o it P* is then found from the average expenditure
intersect. The price paid per unit 7, is the i e e |
curv ac iti ket, price and quantity, P, and Q. " :

upply) curve. In a competitive market, antit :
;\Sigﬁgr.xlzhcy are found at the point where average expenditure (supply) and marginal :

value (demand) intersect.

Monopsony is easier to understand if you compare it with monopoly.olliﬁucrae;
10.15(a) and 10.15(b) illustrate this comparison. Recall that a mo?og_ e
charge a price above marginal cost because.lt faces a d.OXanvx }alr iVC}:a %
demand, or average revenue curve, so that margmal revenue is less than :‘m 5*
revenue. Equating marginal cost with ma‘rgmal revenue leads to a q;? ! yrice
that is less than what would be producefi mPa competitive market, and to a p:

P* that is higher than the competitive price F. ‘ '

F tT};llet ;;(};gopsony situation }Z exactly analogous. Alexgure ‘10.115(})) 1}311‘1<§;a::f
the monopsonist can purchase a good at a price below its marginal va ucl ki t;b P
faces an upward-sloping supply, or average expenditure, curve. 1;diture
monopsonist, marginal expenditure is greater than average ext]i)te, v
Equating marginal value with marginal expen'd'lture leads to a quantit )e 2o
is less than what would be bought in a competitive market, and to a pric

is lower than the competitive price P..

MONOPSONY POWER

Much more common than pure monopsony are marliets with‘only a (f;‘;\)’;;f)l
competing among themselves as buyers, s0 tha't each firm has fiomceornn] o
power. For example, the major U.S. automobile manufactx_lrk.rs . zsmre
one another as buyers of tires. Because each of them accpunta fora arf e
the tire market, each has some monopsony power in that market.

CHAPTER 10 ¢ Market Power: Monopoly and Monopsony 377

$/Q

5= AE

Quantity

FIZURE 10.15 Monopoly and Monopsony

Quantity

These diagrams show the close analogy between monopoly and monopsony. (a) The monopolist pro-

where marginal revenue intersects marginal cost. Average revenue exceeds marginal revenue, so

that price exceeds marginal cost. (b) The monopsonist purchases up to the point where marginal expen-
diture intersects marginal value. Marginal expenditure exceeds average expenditure, so that marginal

alue exceeds price.

Motors, the largest, might be able to exert considerable monopsony power
when contracting for supplies of tires (and other automotive parts).

In a competitive market, price and marginal value are equal. A buyer with
monopsony power, however, can purchase a good at a price below marginal
value. The extent to which price is marked down below marginal value depends
on the elasticity of supply facing the buyer.' If supply is very elastic (Eg is
large), the markdown will be small and the buyer will have little monopsony
power. Conversely, if supply is very inelastic, the markdown will be large and
the buyer will have considerable monopsony power. Figures 10.16(a) and
10.16(b) illustrate these two cases.

Egs

What determines the degree of monopsony power in a market? Again, we can
draw analogies with monopoly and monopoly power. We saw that monopoly
Power depends on three things: the elasticity of market demand, the number of
sellers in the market, and the way those sellers interact. Monopsony power
dependls on three similar things: The elasticity of market supply, the number of
buyers in the market, and the way those buyers interact.

Blasticity of Market Supply A monopsonist benefits because it faces an
Upward-sloping supply curve, so that marginal expenditure exceeds average

—_—
“The
follow

elationship (analogous to equation (10.1)) is given by (MV — P)/P = 1/E,. This equation
use MV = ME and ME = A(PQ)/AQ = P + Q(AP/AQ).
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%~ Monopsony Power: Elastic versus Inelastic Supply

ici /1 ic, asi arginal expen-
Monopsony power depends on the elasticity of supply. Wher} sqpply is elastllc,ta: in éi)]/dn;, ; fjn . mm};;t_
diture and average expenditure do not differ by much, so price is close to what it w
itive market. The opposite is true when supply is inelastic, as in (b).

expenditure. The less elastic the supply curve, the greater the difference kiet\(:rv(\;eer;
marginal expenditure and average expglidxture and the more monopsogz1 ist_its
the buyer enjoys. If only one buyer is in the market—a pure mfonoplf -
monopsony power is completely determined by the elastmlifi{l o r.rTalr.ttTe Lga}ivf{r;
If supply is highly elastic, monopsony power is small and there is little g
being the only buyer.

Number of Buyers Most markets have more than one buye]rl, andhthe r:;};lelfz;
of buyers is an important determinant of monopsony power. When the lrc moer
buyers is very large, no single buyer can have much mrluen}fe ovei pt - élmos{
each buyer faces an extremely elastic( supply curve, so that the mar S Whrcn o
completely competitive. The potential for monopsony power arises

number of buyers is limited.

interaction Among Buyers Finally, suppose three'or four buyers.arcllilseﬂ:i
market. If those buyers compete aggrcssiv‘ely, they will l?1d up the price ¢ <Ower‘
their marginal value of the product, and will thus have llt‘Fle monopsony (}))Hude,
On the other hand, if those buyers compete less aggre.,%swely, or even C) -
prices will not be bid up very much, and the buyers’ degree of monopsom
power might be nearly as high as if {her.e werernIy one buyer. -

So, as with monopoly power, ther? is no snnp]erway t(j pre 1lc o oo
monopsony power buyers will have in a mark.et-. We can Lountbt he tlllmt o ot
buyers, and we can often estimate the elasticity .Of supply, ut bli\fersr
enough. Monopsony power also depends on the interaction among bu}
which can be more difficult to ascertain.

h
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Brcause monopsony power results in lower prices and lower quantities pur-
ed, we would expect it to make the buyer better off and sellers worse off,
uppose we value the welfare of buyers and sellers equally. How is aggre-
welfare affected by monopsony power?
e can find out by comparing the buyer and seller surplus that results from a
npetitive market to the surplus that results when a monopsonist is the sole
buver. Figure 10.17 shows the average and marginal expenditure curves and
marginal value curve for the monopsonist. The monopsonist’s net benefit is
mavimized by purchasing a quantity Q, at a price P, such that marginal value
eqirals marginal expenditure. In a competitive market, price equals marginal
value. Thus the competitive price and quantity, P and Q, are found where the
average expenditure and marginal value curves intersect. Now let’s see how
fus changes if we move from the competitive price and quantity, P and Q,,
monopsony price and quantity, P, and Q,
th monopsony, the price is lower and less is sold. Because of the lower
», sellers lose an amount of surplus given by rectangle A. In addition,
s lose the surplus given by triangle C because of the reduced sales. The
ss of producer (seller) surplus is therefore A + C. By buying at a lower
¢, the buyer gains the surplus given by rectangle A. However, the buyer
buy: less, Q, instead of Q. and so loses the surplus given by triangle B. The
total zain in surplus to the buyer is therefore A — B. Altogether, there is a net
loss of surplus given by B + C. This is the deadweight loss from ionopsony
eer. Even if the monopsonist’s gains were taxed away and redistributed to
roducers, there would be an inefficiency because output would be
than under competition. The deadweight loss is the social cost of this
inefficiency.

[ash

iNote the similarity with the
deadweight loss from
monopoly power discussed
1in §10.4.

Quantity

’ Deadweight Loss from Monopsony Power

led rectangle and triangles show changes in buyer and seller surplus when
from competitive price and quantity, P and Q, to the monopsonist’s price
ntity, P, and Q,,- Because both price and quantity are lower, there is an
i buyer (consumer) surplus given by A - B. Producer surplus fallsby A + C,

s a deadweight loss given by triangles B and C.
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¢ bilateral monopoly
Market with only one seller
and one buyer.

What happens when a monopolist meets a monopsonist? It's hard to say. We call
market with only one seller and only one buyer a bilateral monopoly. If you thi
about such a market, you'll see why it is difficult to predict the price and quanti:
Both the buyer and the seller are in a bargaining situation. Unfortunately, no si.
ple rule determines which, if either, will get the better part of the bargain. C.
party might have more time and patience, or might be able to convince the ot
party that it will walk away if the price is too low or too high.

Bilateral monopoly is rare. Markets in which a few producers have so
monopoly power and sell to a few buyers who have some monopsony po
are more common. Although bargaining may still be involved, we can app!
rough principle here: Monopsony power and monopoly power will tend to counte
each other. In other words, the monopsony power of buyers will reduce the e.-
tive monopoly power of sellers, and vice versa. This tendency does not n
that the market will end up looking perfectly competitive; if, for exam
monopoly power is large and monopsony power small, the residual mono.
power would still be significant. But in general, monopsony power will p
price closer to marginal cost, and monopoly power will push price clo.
marginal value.

Monopsony Power in U.S. Manufa

Monopoly power, as measured by tk
cost margin (P — MC)/P, varies
ably across manufacturing industries
United States. Some industries hav
cost margins close to zero, while ’
margins are as high as 0.4 or 0.5.
ations are due in part to differen
determinants of monopoly power:
industries, market demand is mo
than in others; some industries have more sellers than others; and in so
tries, sellers compete more aggressively than in others. But somethin _
help explain these variations in monopoly power—differences in m
power among the firms” customers.

The role of monopsony power was investigated in a statistical s
U.S. manufacturing industries.' The study sought to determine the
which variations in price—cost margins could be attributed to v
monopsony power by buyers in each industry. Although the degree
monopsony power could not be measured directly, data were availa
ables that help determine monopsony power, such as buyer concen
fraction of total sales going to the three or four largest firms) and tl
annual size of buyers’ orders.

The study found that buyers’ monopsony power had an importa
the price—cost margins of sellers and could significantly reduce any
power that sellers might otherwise have. Take, for example, the cor
buyers, an important determinant of monopsony power. In ind

5The study was by Steven H. Lustgarten, “The Impact of Buyer Concentration in M
Industries,” Review of Economics and Statistics 57 (May 1975): 125—32.
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« parallel conduct Form of
implicit collusion in which one
firm consistently follows
actions of another.

¢ predatory pricing Practice
of pricing to drive current
competitors out of business
and to discourage new
entrants in a market so that a
firm can enjoy higher future
profits.

to restrict their outputs and/or “fix” price above the competitive level. There
have been numerous instances of such illegal combinations. For example:

e In 1996, Archer Daniels Midland Company (ADM) and two other major pro-
ducers of lysine (an animal feed additive) pleaded guilty to criminal chargeg
of price fixing. In 1999, three ADM executives were sentenced to prison termsg
ranging from two to three years for their roles in the price-fixing scheme.16

e In 1999, four of the world’s largest drug and chemical companies—Roche
A.G. of Switzerland, BASF A.G. of Germany, Rhone-Poulenc of France, ang
Takeda Chemical Industries of Japan—were charged by the U.S. Department
of Justice with taking part in a global conspiracy to fix the prices of vitamins
sold in the United States. The companies pleaded guilty to price fixing and
agreed to pay fines totaling more than $1 billion.!”

e In 2002, the U.S. Department of Justice began an investigation of price fixing
by DRAM (dynamic access random memory) producers. By 2006, five
manufacturers—Hynix, Infineon, Micron Technology, Samsung, and Elpida-—
had pled guilty for participating in an international price-fixing scheme. As
part of these pleas, the companies agreed to pay fines totaling close to $1 billion
to the DOJ, and several executives received prison sentences.

Two firms need not meet or talk on the telephone to violate Section 1 of the
Sherman Act; implicit collusion in the form of parallel conduct can also be con-
strued as violating the law. For example, if Firm B consistently follows Firm A’s
pricing (parallel pricing), and if the firm’s conduct is contrary to what one
would expect companies to do in the absence of collusion (such as raising prices
in the face of decreased demand and over-supply), an implicit understanding
may be inferred.'®

Section 2 of the Sherman Act makes it illegal to monopolize or to attempt to
monopolize a market and prohibits conspiracies that result in monopolization.
The Clayton Act (1914) did much to pinpoint the kinds of practices that are
likely to be anticompetitive. For example, the act makes it unlawful for a firm
with a large market share to require the buyer or lessor of a good not to buy
from a competitor. It also makes it illegal to engage in predatory pricing—
pricing designed to drive current competitors out of business and to discourage
new entrants (so that the predatory firm can enjoy higher prices in the future).

Monopoly power can also be achieved by a merger of firms into a larger and
more dominant firm, or by one firm acquiring or taking control of another firm
by purchasing its stock. The Clayton Act prohibits mergers and acquisitions if
they “substantially lessen competition” or “tend to create a monopoly.”

1In the lysine case, proof of the conspiracy came in part from tapes of meetings at which prices were
set and market shares divided up. At one meeting with executives from Ajinimoto Company of
Japan, another lysine producer, James Randall, then the president of ADM, said, “We have a saying
at this company. Our competitors are our friends and our customers are our enemies.” See “Video
Tapes Take Star Role at Archer Daniels Trial,” New York Times, August 4, 1998; “Three Sentenced in
Archer Daniels Midland Case,” New York Times, July 10, 1999. In 1993, ADM and three other firms
were also charged with fixing carbon dioxide prices.

J‘7"'I‘earing Down the Facades of ‘Vitamins Inc.,” New York Tines, October 10, 1999.

*8The Sherman Act applies to all firms that do business in the United States (to the extent that a con-
spiracy to restrain trade could affect U.S. markets). However, foreign governments (or firms operat-
ing under their government’s control) are not subject to the act, so OPEC need not fear the wrath of
the Justice Department. Also, firms can collude with respect to exports. The Webb-Pomerene Act
(1918) allows price fixing and related collusion with respect to export markets, as long as domestic
markets are unaffected by such collusion. Firms operating in this manner must form a “Webb-Pomerene
Assaciation” and register it with the government.
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The antitrust laws also limit possible anticompetitive conduct by firms in
other ways. For example, the Clayton Act, as amended by the Robinson-Patman
Act (1936), makes it illegal to discriminate by charging buyers of essentially the
same product different prices if those price differences are likely to injure com-
petition. Even then, firms are not liable if they can show that the price differ-
ences were necessary to meet competition. (As we will see in the next chapter,
price discrimination is a common practice. It becomes the target of antitrust
action only when buyers suffer economic damages and competition is reduced.)

Another important component of the antitrust laws is the Federal Trade
mission Act (1914, amended in 1938, 1973, 1975), which created the Federal
Commission (FTC). This act supplements the Sherman and Clayton acts by
fostering competition through a whole set of prohibitions against unfair and anti-
competitive practices, such as deceptive advertising and labeling, agreements with
retailers to exclude competing brands, and so on. Because these prohibitions are
interpreted and enforced in administrative proceedings before the FTC, the act
provides broad powers that reach further than those of other antitrust laws.

['he antitrust laws are actually phrased vaguely in terms of what is and what
is not allowed. They are intended to provide a general statutory framework to
give the Justice Department, the FTC, and the courts wide discretion in inter-
preting and applying them. This approach is important because it is difficult to

»w in advance what might be an impediment to competition. Such ambiguity

ates a need for common law (i.e., the practice whereby courts interpret
statutes) and supplemental provisions and rulings (e.g., by the FTC or the
Justice Department).

The antitrust laws are enforced in three ways:

1. Through the Antitrust Division of the Department of Justice. As an arm of the
executive branch, its enforcement policies closely reflect the view of the
administration in power. Responding to an external complaint or an inter-
nal study, the department can institute a criminal proceeding, bring a civil
suit, or both. The result of a criminal action can be fines for the corporation
and fines or jail sentences for individuals. For example, individuals who
conspire to fix prices or rig bids can be charged with a felony and, if found
guilty, may be sentenced to jail—something to remember if you are plan-
ning to parlay your knowledge of microeconomics into a successful
business career! Losing a civil action forces a corporation to cease its anti-
competitive practices and often to pay damages.

=]

- Through the administrative procedures of the Federal Trade Commission. Again,
action can result from an external complaint or from the FTC’s own initia-
tive. Should the FTC decide that action is required, it can either request a
voluntary understanding to comply with the law or seek a formal commis-
sion order requiring compliance.

o

. Through private proceedings. Individuals or companies can sue for treble
(three-fold) damages inflicted on their businesses or property. The prospect of
treble damages can be a strong deterrent to would-be violators. Individuals
or companies can also ask the courts for injunctions to force wrongdoers to
cease anticompetitive actions.

LS. antitrust laws are more stringent and far-reaching than those of most other
Countries. In fact, some people have argued that they have prevented American
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industry from competing effectively in international markets. The laws certainiy
constrain American business and may at times have put American firms at a dis.
advantage in world markets. But this criticism must be weighed against their bep-
efits: Antitrust laws have been crucial for maintaining competition, and comper.
tion is essential for economic efficiency, innovation, and growth.

As the Furopean Union has grown, its methods of antitrust enforcement have
evolved. The responsibility for the enforcement of antitrust concerns that
involve two or more member states resides in a single entity, the Competition
Directorate, located in Brussels. Separate and distinct antitrust authorities
within individual member states are responsible for those issues whose effects
are felt largely or entirely within particular countries.

At first glance, the antitrust laws of the European Union are quite similar to
those of the United States. Article 81 of the Treaty of the European Community
concerns restraints of trade, much like Section 1 of the Sherman Act. Article 82,
which focuses on abuses of market power by dominant firms, is similar in many
ways to Section 2 of the Sherman Act. Finally, with respect to mergers, the
European Merger Control Act is similar in spirit to Section 7 of the Clayton Act.

Nevertheless, there remain a number of procedural and substantive differ-
ences between antitrust laws in Europe and the United States. Merger evalua-
tions typically are conducted more quickly in Europe, and it is easier in practice
to prove that a European firm is dominant than it is to show that a U.S. firm has
monopoly power. Both the European Union and the U.S. have been actively
enforcing laws against price fixing, but Europe imposes only civil penalties,
whereas the U.S. can impose prison sentences as well as fines.

In 1981 and early 1982, American Airlines and Braniff Airways were compeling
fiercely with each other for passengers. A fare war broke out as the firms under-
cut each other’s prices to capture market share. On February 21, 1982, Robert
Crandall, president and CEO of American, made a phone call to Howard
Putnam, president and chief executive of Braniff. To Crandall’s later surprise, the
call had been taped. It went like this:!?

Crandall: 1 think it’s dumb as hell for Christ’s sake, all right, to sit here and
pound the @H#$%&! out of each other and neither one of us making a @!#$%&!
dime.

Putnam: Well . ..

Crandall: 1 mean, you know, @'#$%&!, what the hell is the point of it?
Putnam: But if you're going to overlay every route of American’s on top of
every route that Braniff has—I just can’t sit here and allow you to bury us
without giving our best effort.

Crandall: Oh sure, but Eastern and Delta do the same thing in Atlanta and
have for years.

Putnan: Do you have a suggestion for me?

¥ According to the New York Times, February 24, 1983.
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sandall: Yes, T have a suggestion for you. Raise your @#$%&! fares 20 per-
-nt. I'll raise mine the next morning.

stnam: Robert, we. . .

sandall: You'll make more money and 1 will, too.

stnam: We can'’t talk about pricing!

sandall: Oh @#$%&!, Howard. We can talk about any @'#$%&! thing we
ant to talk about.

randall was wrong. Corporate executives cannot talk about anything they
w.r . Talking about prices and agreeing to fix them is a clear violation of Section 1
of e Sherman Act. Putnam must have known this because he promptly rejected
Cr-adall’s suggestion. After learning about the call, the Justice Department filed a
su ccusing Crandall of vielating the antitrust laws by proposing to fix prices.
owever, proposing to fix prices is not enough to violate Section 1 of the
man Act: For the law to be violated, the two parties must agree to collude.
+efore, because Putnam had rejected Crandall’s proposal, Section 1 was not
sted. The court later ruled, however, that a proposal to fix prices could be
an -ftempt to monopolize part of the airline industry and, if so, would violate
Se« “ion 2 of the Sherman Act. American Airlines promised the Justice Department
ne: v again to engage in such activity.

Over the past decade, Microsoft Corporation
has grown to become the largest computer
software company in the world. Its Windows
operating system has over 94 percent of the
worldwide market for personal computer
operating systems. Microsoft also dominates
) the office productivity market: Its Office
§ . Suite, which includes Word (word process-

ing), Excel (spreadsheets), and Powerpoint
(p sentations), held over a 95-percent worldwide market share in 2006.

“licrosoft’s incredible success has been due in good part to the creative tech-
neogical and marketing decisions of the company and its CEO, Bill Gates. Is
th e anything wrong as a matter of either economics or law with being so
stessful and dominant? It all depends. Under the antitrust laws, efforts by
fis- 5 to restrain trade or to engage in activities that inappropriately maintain
- aopolies are illegal. Did Microsoft engage in anticompetitive, illegal
pr wtices?

‘he US. Government said yes; Microsoft disagreed. In October 1998, the
Aviitrust Division of the U.S. Department of Justice (DOJ) put Microsoft’s behav-
i 1o the test: It filed suit, raising a broad set of issues that created the most sig-
necant antitrust law suit of the past two decades. The ensuing trial ended in
Ju0 1999, but it wasn’t until early in 2003 that a settlement between the govern-
m atand Microsoft was finalized. Here is a brief road map of some of the DOJ’s
1 jor claims and Microsoft’s responses.

EEEE

#
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e DOJ claim: Microsoft has a great deal of market power in the marke
PC operating systems—enough to meet the legal definition of mono
power.

MS response: Microsoft does not meet the legal test for monopoly p

! because it faces significant threats from potential competitors that of .

will offer platforms to compete with Windows.

® DOJ claim: Microsoft viewed Netscape’s Internet browser (Net
Navigator) as a threat to its monopoly over the PC operating system
| ket. The threat existed because Netscape’s browser includes Sun’s
: software, which can run programs that have been written for any o .
system, including those that compete with Windows, such as Apple,
and Linux. In violation of Section 1 of the Sherman Act, Microsoft e
into exclusionary agreements with computer manufacturers and 1
service providers with the objective of raising the cost to Netscape of
i ing its browser available to consumers. This action impaired Netsc
P ability to compete fairly with Microsoft’s Internet Explorer for the bro
business.
MS response: The contracts were not unduly restrictive. In any
Microsoft unilaterally agreed to stop most of them.

DOJ claim: In violation of Section 2 of the Sherman Act, Microsoft eng
practices designed to maintain its monopoly in the market for deskto
operating systems. Most importantly, it tied its browser to the Windo
operating system, even though doing so was technically unnecessary an :
vides little or no benefit to consumers. This action was predatory bec
made it difficult or impossible for Netscape and other firms to succ.
offer competing products.

MS response: There are benefits to incorporating the browser functior
into the operating system. Not being allowed to integrate new functio
into an operating system will discourage innovation. Offering const «
choice between separate or integrated browsers would cause confusion
marketplace.

e DOJ claim: In violation of Section 2 of the Sherman Act, Microsoft atte
to divide the browser business with Netscape and engaged in similar ¢
with both Apple Computer and Intel.

MS response: Microsoft’s meetings with Netscape, Apple, and Intel w )

H valid business reasons. Indeed, it is useful for consumers and firms to

on common standards and protocols in developing computer software. .

These are some of the highlights of an eight-month trial that was hard-f
on a range of economic issues. The District Court reached its findings ;
the facts of the case in November 1999 and the legal conclusions in April 2
found that Microsoft did have monopoly power in the market for PC o
systems. The Court concluded further that Microsoft had viewed Netsca
threat and that in responding to that threat, it had engaged in a series of -
petitive acts to protect and extend its operating system monopoly. The
deemed these actions to violate Section 2 of the Sherman Act. Howev
Court also found that the exclusionary agreements with computer man
ers and Internet service providers had not foreclosed competition sufficien °
violate Section 1 of the Sherman Act. Microsoft's appeal to the Circuit Cc:
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. What are some of the different types of barriers to entry

that give rise to monopoly power? Give an example of
each.

. What factors determine the amount of monopoly

power an individual firm is likely to have? Explain
each one briefly.

. Why is there a social cost to monopoly power? If the

gains to producers from monopoly power could be
redistributed to consumers, would the social cost of
monopoly power be eliminated? Explain briefly.

. Why will a monopolist’s output increase if the govern-

ment forces it to lower its price? If the government
wants to set a price ceiling that maximizes the monop-
olist’s output, what price should it set?

. How should a monopsonist decide how much of a

product to buy? Will it buy more or less than a compet-
itive buyer? Explain briefly.

Will an increase in the demand for a monopolist’'s
product always result in a higher price? Explain. Will
an increase in the supply facing a monopsonist buyer
always result in a lower price? Explain.

. Caterpillar Tractor, one of the largest producers of farm

machinery in the world, has hired you to advise it on
pricing policy. One of the things the company would
like to know is how much a 5-percent increase in price
is likely to reduce sales. What would you need to know
to help the company with this problem? Explain why
these facts are important.

. A monopolist firm faces a demand with constant elas-

ticity of —2.0. It has a constant marginal cost of $20 per
unit and sets a price to maximize profit. If marginal
cost should increase by 25 percent, would the price
charged also rise by 25 percent?

. A firm faces the following average revenue (demand)

curve:
P=120-0.020

where Q is weekly production and P is price, mea-

sured in cents per unit. The firm’s cost function is

given by C = 60Q + 25,000. Assume that the firm maxi-

mizes profits.

a. What is the level of production, price, and total
profit per week?

b. If the government decides to levy a tax of 14 cents
per unit on this product, what will be the new level
of production, price, and profit?

. The following table shows the demand curve facing a

monopolist who produces at a constant marginal cost
of $10:

10. What is meant by the term “monopsony power”? 1
might a firm have monopsony power even if it is
the only buyer in the market?

11. What are some sources of monopsony power? ¥
determines the amount of monopsony power an i
vidual firm is likely to have?

12. Why is there a social cost to monopsony power? If
gains to buyers from monopsony power could be i
tributed to sellers, would the social cost of monor
power be eliminated? Explain briefly.

13. How do the antitrust laws limit market power ir
United States? Give examples of major provisio
these laws.

14. Explain briefly how the U.S. antitrust laws are act..

enforced.
Price Quantity
16 4
6
2 32
a. Calculate the firm’s marginal revenue curve.

b. What are the firm’s profit-maximizing output
price? What is its profit?

. What would the equilibrium price and quanti
in a competitive industry?

. What would the social gain be if this monopo
were forced to produce and price at the competi
equilibrium? Who would gain and lose as a re

6. Suppose that an industry is characterized as follo

n

o

C =100+ 2¢? each firm’s total cost function
MC=4g firm’s marginal cost function
P=90-20Q industry demand curve

MR =90-4Q industry marginal revenue cu:

~3

10.
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a. If there is only one firm in the industry, find the

monopoly price, quantity, and level of profit.

b. Find the price, quantity, and level of profit if the
industry is competitive.

- Graphically illustrate the demand curve, marginal
revenue curve, marginal cost curve, and average cost
curve. Identify the difference between the profit level
of the monopoly and the profit level of the competi-
tive industry in two different ways. Verify that the
two are numerically equivalent.

o

. Suppose a profit-maximizing monopolist is prod ucing

800 units of output and is charging a price of $40 per

unit,

a. If the elasticity of demand for the product is -2, find
the marginal cost of the last unit produced.

b. What is the firm’s percentage markup of price over
marginal cost?

c. Suppose that the average cost of the last unit pro-
duced is $15 and the firm's fixed cost is $2000. Find
the firm’s profit.

. A firm has two factories, for which costs are given by:

Factory #1: C;(Q)) = 10Q?
Factory #2: C,(Q,) = 20Q}
The firm faces the following demand curve:
P =700-5Q

where Q is total output—i.e., Q = Q1+ Q,

a. On a diagram, draw the marginal cost curves for the
two factories, the average and marginal revenue
curves, and the total marginal cost curve (i.e., the
marginal cost of producing Q = Q, + Q,). Indicate
the profit-maximizing output for each factory, total
output, and price.

. Calculate the values of Q1 Q, Q, and P that maxi-
mize profit.

. Suppose that labor costs increase in Factory 1 but
not in Factory 2. How should the firm adjust (i.e.,
raise, lower, or leave unchanged) the following:
Output in Factory 1? Output in Factory 2? Total
output? Price?

o

e

- A drug company has a monopoly on a new patented

medicine. The product can be made in either of two
plants. The costs of production for the two plants are
MC,; =20 +2Q; and MC, = 10 + 5Q,. The firm’s esti-
mate of demand for the product is P = 20 — 3(Q; + Q).
How much should the firm plan to produce in each
plant? At what price should it plan to sell the product?
One of the more important antitrust cases of the 20th
century involved the Aluminum Company of America
(Alcoa) in 1945. At that time, Alcoa controlled about 90
percent of primary aluminum production in the
United States, and the company had been accused of
monopolizing the aluminum market. In its defense,

1L

12.

13.

14.

Alcoa argued that although it indeed controlled a large

fraction of the primary market, secondary aluminum

(i.e., aluminum produced from the recycling of scrap)

accounted for roughly 30 percent of the total supply of

aluminum and that many competitive firms were

engaged in recycling. Therefore, Alcoa argued, it did

not have much monopoly power.

a. Provide a clear argument in favor of Alcoa’s position.

b. Provide a clear argument against Alcoa’s position.

The 1945 decision by Judge Learned Hand has been

called “one of the most celebrated judicial opinions

of our time.” Do you know what Judge Hand’s rul-
ing was?

A monopolist faces the demand curve P = 11 ~ Q,

where P is measured in dollars per unit and Q in thou-

sands of units. The monopolist has a constant average
cost of $6 per unit.

a. Draw the average and marginal revenue curves and
the average and marginal cost curves. What are the
monopolist’s profit-maximizing price and quantity?
What is the resulting profit? Calculate the firm’s
degree of monopoly power using the Lerner index.

b. A government regulatory agency sets a price ceiling
of $7 per unit. What quantity will be produced, and
what will the firm’s profit be? What happens to the
degree of monopoly power?

. What price ceiling yields the largest level of out-
put? What is that level of output? What is the firm’s
degree of monopoly power at this price?

Michelle’s Monopoly Mutant Turtles (MMMT) has the

exclusive right to sell Mutant Turtle t-shirts in the United

States. The demand for these t-shirts is Q = 10,000/ P2.

The firm’s short-run cost is SRTC = 2000 + 5Q, and its

long-run cost is LRTC = 6Q.

a. What price should MMMT charge to maximize
profit in the short run? What quantity does it sell,
and how much profit does it make? Would it be bet-
ter off shutting down in the short run?

b. What price should MMMT charge in the long run?

What quantity does it sell and how much profit

does it make? Would it be better off shutting down

in the long run?

Can we expect MMMT to have lower marginal cost

in the short run than in the long run? Explain why.

You produce widgets for sale in a perfectly competi-

tive market at a market price of $10 per widget. Your

widgets are manufactured in two plants, one in

Massachusetts and the other in Connecticut. Because

of labor problems in Connecticut, you are forced to

raise wages there, so that marginal costs in that plant
increase. In response to this, should you shift produc-
tion and produce more in your Massachusetts plant?

The employment of teaching assistants (TAs) by major

universities can be characterized as a monopsony.

Suppose the demand for TAs is W = 30,000 — 1257,

o

<)

o
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where W is the wage (as an annual salary) and 7 is the

number of TAs hired. The supply of TAs is given by

W= 1000 + 75n.

a. If the university takes advantage of its monopsonist
position, how many TAs will it hire? What wage
will it pay?

. If, instead, the university faced an infinite supply of
TAs at the annual wage level of $10,000, how many
TAs would it hire?

Dayna’s Doorstops, Inc. (DD) is a monopolist in the

doorstop industry. Its cost is C = 100 - 5Q + Q2% and

demand is P = 55 - 2.

a. What price should DD set to maximize profit?
What output does the firm produce? How much
profit and consumer surplus does DD generate?

b. What would output be if DD acted like a perfect

competitor and set MC = P? What profit and con-

sumer surplus would then be generated?

What is the deadweight loss from monopoly power

in part (a)?

. Suppose the government, concerned about the high
price of doorstops, sets a maximum price at $27.
How does this affect price, quantity, consumer sur-
plus, and DD's profit? What is the resulting dead-
weight loss?

e. Now suppose the government sets the maximum
price at $23. How does this decision affect price,
quantity, consumer surplus, DD’s profit, and dead-
weight loss?

. Finally, consider a maximum price of $12. What
will this do to quantity, consumer surplus, profit,
and deadweight loss?

There are 10 households in Lake Wobegon, Minnesota,

each with a demand for electricity of Q = 50 - P. Lake

Wobegon Electric’s (LWE) cost of producing electricity

is TC = 500 + Q.

a. If the regulators of LWE want to make sure that
there is no deadweight loss in this market, what
price will they force LWE to charge? What will
output be in that case? Calculate consumer surplus
and LWE’s profit with that price.

=2

<]

o

-

b. If regulators want to ensure that LWE doesn’t
money, what is the lowest price they can imr
Calculate output, consumer surplus, and profi
there any deadweight loss?

. Kristina knows that deadweight loss is somet;
that this small town can do without. She sugg
that each household be required to pay a fi
amount just to receive any electricity at all,
then a per-unit charge for electricity. Then L
can break even while charging the price calcula
in part (a). What fixed amount would each ho:
hold have to pay for Kristina’s plan to work?
can you be sure that no household will ch:
instead to refuse the payment and go with
electricity?

I}

17. A certain town in the Midwest obtains all of its

18.

tricity from one company, Northstar Electric. Altho
the company is a monopoly, it is owned by the citi
of the town, all of whom split the profits equally a:
end of each year. The CEO of the company claims
because all of the profits will be given back to the
zens, it makes economic sense to charge a mono
price for electricity. True or false? Explain.

A monopolist faces the following demand curve:

Q=144/P2

where Q is the quantity demanded and P is price
average variable cost is

AVC=Ql2

and its fixed cost is 5.
a. What are its profit-maximizing price and quantt
What is the resulting profit?

b. Suppose the government regulates the price t
no greater than $4 per unit. How much will
monopolist produce? What will its profit be?

. Suppose the government wants to set a cei’
price that induces the monopolist to produce
largest possible output. What price will acc
plish this goal?

o
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Consumer surplus is
explained in §4.4 and
reviewed in §9.1.

one-week vacation in which the airfare, rental car, and hotel are bundled
sold at a single package price; or a luxury car, in which the sun roof, power
dows, and leather seats are “standard” features.

Finally, we will examine the use of advertising by firms with market po
As we will see, deciding how much money to spend on advertising requ’
information about demand and is closely related to the firm’s pricing decis?
We will derive a simple rule of thumb for determining the profit-maximiz
advertising-to-sales ratio.

CAPTURING CONSUMER SURPLUS

All the pricing strategies that we will examine have one thing in common: i’

are means of capturing consumer surplus and transferring it to the producer. You
see this more clearly in Figure 11.1. Suppose the firm sold all its output at a
gle price. To maximize profit, it would pick a price P* and corresponding out
Q* at the intersection of its marginal cost and marginal revenue cur
Although the firm would then be profitable, its managers might still wond
they could make it even more profitable. )

They know that some customers (in region A of the demand curve) w
pay more than P*. But raising the price would mean losing some customers,
ing less, and earning smaller profits. Similarly, other potential customers are
buying the firm’s product because they will not pay a price as high as P*. M

Q* Quantity

FIGURE 11.1 Capturing Consumer Surplus

If a firm can charge only one price for all its customers, that price will be_P* and
- quantity produced will be Q*. Ideally, the firm would like to charge a higher pr
to consumers willing to pay more than P¥, thereby capturing some of the consur
surplus under region A of the demand curve. The firm would also like to sel.l toc
. sumers willing to pay prices lower than P*, but only if doing so does not entail lo

ing the price to other consumers. In that way, the firm could also capture some of
. surplus under region B of the demand curve.
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of them, however, would pay prices higher than the firm’s marginal cost. (These
customers are in region B of the demand curve.) By lowering its price, the firm
could sell to some of these customers. Unfortunately, it would then earn less
revenue from its existing customers, and again profits would shrink.

How can the firm capture the consumer surplus (or at least part of it) from its
customers in region A, and perhaps also sell profitably to some of its potential
customers in region B? Charging a single price clearly will not do the trick.
However, the firm might charge different prices to different customers, accord-
ing to where the customers are along the demand curve. For example, some cus-
tomers in the upper end of region A would be charged the higher price P, some
in region B would be charged the lower price P,, and some in between would be
charged P*. This is the basis of price discrimination: charging different prices to
different customers. The problem, of course, is to identify the different cus-
tomers, and to get them to pay different prices. We will see how this can be done
in the next section.

The other pricing techniques that we will discuss in this chapter—two-part
tariffs and bundling—also expand the range of a firm’s market to include more
customers and to capture more consumer surplus. In each case, we will examine
both the amount by which the firm’s profit can be increased and the effect on
consumer welfare. (As we will see, when there is a high degree of monopoly
power, these pricing techniques can sometimes make both consumers and the
producer better off.) We turn first to price discrimination.

PRICE DISCRIMINATION

Price discrimination can take three broad forms, which we call first-, second-,
and third-degree price discrimination. We will examine them in turn.

Nscrimination

Ideaily, a firm would like to charge a different price to each of its customers. If it
could, it would charge each customer the maximum price that the customer is
willing to pay for each unit bought. We call this maximum price the customer’s
reservation price. The practice of charging each customer his or her reservation
price is called perfect first-degree price discrimination.! Let’s see how it affects
the firm’s profit.

First, we need to know the profit that the firm earns when it charges only the
single price P* in Figure 11.2. To find out, we can add the profit on each incre-
mental unit produced and sold, up to the total quantity Q*. This incremental
profit is the marginal revenue less the marginal cost for each unit, In Figure 11.2,
this marginal revenue is highest and marginal cost lowest for the first unit. For
each additional unit, marginal revenue falls and marginal cost rises. Thus the
firm produces the total output Q*, at which point marginal revenue and mar-
ginal cost are equal.

1f we add up the profits on each incremental unit produced, we obtain the firm’s
variable profit; the firm’s profit, ignoring its fixed costs. In Figure 11.2, variable
profit is given by the yellow-shaded area between the marginal revenue and

'We are assumin g that each customer buys one unit of the good. If a customer buys more than one
unit, the firm will have to charge different prices for each of the units.

+ price discrimination
Practice of charging different
prices to different consumers
for similar goods.

# reservation price  Maximum
price that a customer is willing
to pay for a good.

« first-degree price discrimi-
nation Practice of charging
each customer her reservation
price.

éln §8.3, we explain that a
|firm’s profit-maximizing out-
put is the output at which

| marginal revenue is equal to
Emarginai cost.

« variable profit Sum of
profits on each incremental
unit produced by a firm; i.e.,
profit ignoring fixed costs.
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| Consumer surplus when a

Prax single price P*is charged
/ )
7 Variable profit when a
“ single price P* is charged
$/Q
Additional profit from
e perfect price discrimination
~ )
b p /
— MC
P, .
i
i
i
|
! D= AR
! i
! :
! i
| i
\ MR |
1 |
i j
Q* QH Quantity

- FIGURE 11.2 Additional Profit from Perfect First-Degree

Price Discrimination

. Because the firm charges each consumer her reservation price, it 15 profitab}e
~ expand output to Q**. When only a single price, P*, is charged, the firm’s varia:

profit is the area between the marginal revenue and marginal cost curves. With perf
price discrimination, this profit expands to the area between the demand curve a.
the marginal cost curve.

marginal cost curves.? Consumer surplus, which is the area between the ave

revenue curve and the price P* that customers pay, is outlined as a black triang:

Perfect Price Discrimination What happens if the firm can perfectly p:
discriminate? Because each consumer is charged exactly what he or she is wil
to pay, the marginal revenue curve is no longer relevant to the firm’s output «
sion. Instead, the incremental revenue earned from each additional unit so
simply the price paid for that unit; it is therefore given by the demand curve

Since price discrimination does not affect the firm’s cost structure, the c
each additional unit is again given by the firm’s marginal cost curve. Thgre
the additional profit from producing and selling an incremental unit is now the diff
between demand and marginal cost. As long as demand exceeds marginal cost,
firm can increase its profit by expanding production. It will do so until it
duces a total output Q**. At Q**, demand is equal to marginal cost, and pro
ing any more reduces profit.

?Recall from Chapter 10 that because total profit 7 is the difference between total revenue R and
cost C, incremental profit is just Art = AR — AC = MR — MC. Variable profit is found by summing

Ars, and thus it is the area between the MR and MC curves. This ignores fixed costs, Yvhlc{h are }nd
dent of the firm’s output and pricing decisions. Thus, total profit equals variable profit minus fixed
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Variable profit is now given by the area between the demand and marginal
cost curves.® Observe from Figure 11.2 how the firm's profit has increased. (The
additional profit resulting from price discrimination is shown by the purple-
shaded area.) Note also that because every customer is being charged the maxi-
mum amount that he or she is willing to pay, all consumer surplus has been
captured by the firm.

jmperfect Price Discrimination In practice, perfect first-degree price discrimi-
nation is almost never possible. First, it is usually impractical to charge each and
every customer a different price (unless there are only a few customers). Second,
a firm usually does not know the reservation price of each customer. Even if it
could ask how much each customer would be willing to pay, it probably would
not receive honest answers. After all, it is in the customers’ interest to claim that
they would pay very little.

Sometimes, however, firms can discriminate imperfectly by charging a few
different prices based on estimates of customers’ reservation prices. This prac-
tice is often used by professionals, such as doctors, lawyers, accountants, or
architects, who know their clients reasonably well. In such cases, the client’s
willingness to pay can be assessed and fees set accordingly. For example, a doc-
tor may offer a reduced fec to a low-income patient whose willingness to pay or
insurance coverage is low but charge higher fees to upper-income or better-
insured patients. And an accountant, having just completed a client’s tax
returns, is in an excellent position to estimate how much the client is willing to
pay for the service.

Another example is a car salesperson, who typically works with a 15-percent
profit margin. The salesperson can give part of this margin away to the cus-
tomer by making a “deal,” or can insist that the customer pay the full sticker
price. A good salesperson knows how to size up customers: A customer who is
likely to look elsewhere for a car is given a large discount (from the salesper-
son’s point of view, a small profit is better than no sale and no profit), but the
customer in a hurry is offered little or no discount. In other words, a successful
car salesperson knows how to price discriminate!

Still another example is college and university tuition. Colleges don't charge
different tuition rates to different students in the same degree programs. Instead,
they offer financial aid, in the form of scholarships or subsidized loans, which
reduces the et tuition that the student must pay. By requiring those who seek aid
to disclose information about family income and wealth, colleges can link the
amount of aid to ability (and hence willingness) to pay. Thus students who are
financially well off pay more for their education, while students who are less well
off pay less.

Figure 11.3 illustrates imperfect first-degree price discrimination. If only a sin-
gle price were charged, it would be Pj. Instead, six different prices are charged,
the lowest of which, Py, is set at about the point where marginal cost intersects
the demand curve. Note that those customers who would not have been willing
to pay a price of P} or greater are actually better off in this situation—they are
now in the market and may be enjoying at least some consumer surplus. In fact,
if price discrimination brings enough new customers into the market, consumer
Wwelfare can increase to the point that both the producer and consumers are
better off.

—
*Incremental profit is again An = AR — AC, but AR is given by the price to each customer (i.e., the
Average revenue curve), so AT = AR —~ MC. Variable profit is the sum of these Arts and is given by the
area between the AR and MC curves.



396 PART 3 » Market Structure and Competitive Strategy

> second-degree price
discrimination Practice of
charging different prices per
unit for different quantities of
the same good or service.

< block pricing Practice of
charging different prices for
different quantities or “blocks”
of a good.

$/Q

MC

Quantity

| FIGURE 11.3 First-Degree Price Discrimination in Practice

¢ Firms usually don’t know the reservation price of every consumer, but sometim
© reservation prices can be roughly identified. Here, six different prices are charged. T,
- firm earns higher profits, but some consumers may also benefit. With a single price ¢
. there are fewer consumers. The consumers who now pay Pg or P enjoy a surplus.

In some markets, as each consumer purchases many units of a good over any gi
period, his reservation price declines with the number of units purchased. Exan
include water, heating fuel, and electricity. Consumers may each purchase a
hundred kilowatt-hours of electricity a month, but their willingness to pay decl
with increasing consumption. The first 100 kilowatt-hours may be worth a I
the consumer—operating a refrigerator and providing for minimal lighi*
Conservation becomes easier with the additional units and may be worthwh;
the price is high. In this situation, a firm can discriminate according to the qua
consumed. This is called second-degree price discrimination, and it wor’
charging different prices for different quantities of the same good or service.

Quantity discounts are an example of second-degree price discriminatio
single roll of Kodak film might be priced at $5, while a box containing four 1
of the same film might be priced at $14, making the average price per roll $.
Similarly, the price per ounce for breakfast cereal is likely to be smaller for
24-ounce box than for the 16-ounce box.

Another example of second-degree price discrimination is block pricin_
electric power companies, natural gas utilities, and municipal water compa. :
With block pricing, the consumer is charged different prices for different q
tities or “blocks” of a good. If scale economies cause average and marginal ¢
to decline, the government agency that controls rates may encourage bl
pricing. Because it leads to expanded output and greater scale economies,
policy can increase consumer welfare while allowing for greater profit to
company: While prices are reduced overall, the savings from the lower unit
still permits the company to increase its profit.

Figure 11.4 illustrates second-degree price discrimination for a firm
declining average and marginal costs. If a single price were charged, it woul
Py, and the quantity produced would be Q. Instead, three different prices



398 PART 3 o Market Structure and Competitive Strategy

(because their incomes are lower), and identity can be readily established (
college ID or driver’s license). Likewise, to separate vacationers from busir
travelers (whose companies are usually willing to pay higher fares), airlines
put restrictions on special low-fare tickets, such as requiring advance purchase
Saturday night stay. With the liquor company, or the premium versus nonprem
(e.g., supermarket label) brand of food, the label itself divides consumers; m
consumers are willing to pay more for a name brand even though the nonprem’
brand is identical or nearly identical (and might be manufactured by the
company that produced the premium brand).

If third-degree price discrimination is feasible, how should the firm dec
what price to charge each group of consumers? Let’s think about this in two s

1. We know that however much is produced, total output should be divid
between the groups of customers so that marginal revenues for each gro-
are equal. Otherwise, the firm would not be maximizing profit. For exar
ple, if there are two groups of customers and the marginal revenue for t
first group, MR, exceeds the marginal revenue for the second group, 1 i
the firm could clearly do better by shifting output from the second grc.
to the first. It would do this by lowering the price to the first group =
raising the price to the second group. Thus, whatever the two prices, th
must be such that the marginal revenues for the different groups are equ

2. We know that total output must be such that the marginal revenue for
group of consumers is equal to the marginal cost of production. Again, if .
were not the case, the firm could increase its profit by raising or loweri:
total output (and lowering or raising its prices to both groups). For examg '
suppose that marginal revenues were the same for each group of consum
but that marginal revenue exceeded marginal cost. The firm could then m
a greater profit by increasing its total output. It would lower its prices to .
groups of consumers, so that marginal revenues for each group would
(but would still be equal to each other) and would approach marginal cos

Let’s look at this problem algebraically. Let P, be the price charged to the
group of consumers, P, the price charged to the second group, and C(Qy:
total cost of producing output Qr = Q, + Q,. Total profit is then

m=PQy + PrQ, - CQp)

The tirm should increase its sales to each group of consumers, Q; and Q,, 1

the incremental profit from the last unit sold is zero. First, we set incremer-

profit for sales to the first group of consumers equal to zero:
Ar  ARQ)  AC
AQ A0 AQ
Here, A(P;Q,)/AQ) is the incremental revenue from an extra unit of sales to

first group of consumers (i.e., MR,). The next term, AC/AQ, is the increm .
cost of producing this extra unit—i.e., marginal cost, MC. We thus have

MR, = MC
Similarly, for the second group of consumers, we must have
MR, = MC

Putting these relations together, we see that prices and output must be set so

MR, = MR, = MC @
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Again, marginal revenue must be equal across groups of consumers and must
equal marginal cost.

Determining Relative Prices Managers may find it easier to think in terms of
the relative prices that should be charged to each group of consumers and to
relate these prices to the elasticities of demand. Recall from Section 10.1 that we
can write marginal revenue in terms of the elasticity of demand:

MR =P(1 +1/E,)

Thus MR, = P\(1 + 1/E,) and MR, = P)(1 + 1/Ey), where E; and E, are the elas-
ticities of demand for the firm's sales in the first and second markets, respec-
tive?{\h Now equating MR, and MR, as in equation (11.1) gives the following
relationship that must hold for the prices:

&1

4 _4rVE) a1z |
S b VR |

As you would expect, the higher price will be charged to consumers with the
lower demand elasticity. For example, if the elasticity of demand for consumers
in group 1is -2 and the elasticity for consumers in group 2 is ~4, we will have
Py/Py=(1-1/4)/(1-1/2) = (3/4)/(1/2) = 15. In other words, the price
charged to the first group of consumers should be 1.5 times as high as the price
charged to the second group.

Figure 115 illustrates third-degree price discrimination. Note that the demand
curve D, for the first group of consumers is less elastic than the curve for the second

R

$/Q

Py

P,

v
MR,

L

fln our discussion of a rule of 15
;thumb for pricing in §10.1, g
iwe explained that a profit- !

i

| maximizing firm chooses an

|output at which its marginal
|revenue is equal to the price

| of the product plus the ratio

| of the price to the price
‘elasticity of demand. 1

_ FIGURE 11.5 Third-Degree Price Discrimination

Quantity

. Consumers are divided into two groups, with separate demand curves for each group. The optimal prices and quanti- i

| tes are such that the marginal revenue from each group is the same and equal to marg

. demand curve D;, is charged P, and group 2, with the more elastic demand curve D,, i

inal cost. Here group 1, with |
s charged the lower price P,.

Marginal cost depends on the total quantity produced Qy. Note that Q, and Q, are chosen so that MR, = MR, = MC.



400 PART 3 » Market Structure and Competitive Strategy

$/Q

p

Quantity

MR, Q

FIGURE 11.6 No Sales to Smaller Market

- Even if third-degree price discrimination is feasible, it may not pay to sell to ¢

© groups of consumers if marginal cost is rising. Here the first group of consum

- with demand D,, are not willing to pay much for the product. It is unprofitable to

. to them because the price would have to be too low to compensate for the resulty
. increase in marginal cost.

group; thus the price charged to the first group is higher. The total quantity
duced, Qr = Q; + Q,, is found by summing the marginal revenue curves MR,
MR, horizontally, which yields the dashed curve MRy, and finding its inter .
with the marginal cost curve. Because MC must equal MR 1and MR,, we can

a horizontal line leftward from this intersection to find the quantities Q;and -

It may not always be worthwhile for the firm to try to sell to more than
group of consumers. In particular, if demand is small for the second group
marginal cost is rising steeply, the increased cost of producing and selling to
group may outweigh the increase in revenue. In Figure 11.6, the firm is bett .
charging a single price P* and selling only to the larger group of consumers:
additional cost of serving the smaller market would outweigh the additi
revenue that might come from selling to it.

The Economics of Coupons and Reb

Producers of processed foods and r
consumer goods often issue coupons :
customers buy products at discounts.
coupons are usually distributed as
an advertisement for the product.
appear in newspapers or magazine .
promotional mailings. For example, a
for a particular breakfast cereal mi
worth 50 cents toward the purchase o
of the cereal. Why do firms issue these coupons? Why not just lower the pri.
product and thereby save the costs of printing and collecting the coupons?
Coupons provide a means of price discrimination. Studies show th
about 20 to 30 percent of all consumers regularly bother to clip, save,
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coupons. These consumers tend to be more sensitive to price than those who
ignore coupons. They generally have more price-elastic demands and lower
reservation prices. By issuing coupons, therefore, a cereal company can separate
its customers into two groups and, in effect, charge the more price-sensitive cus-
tormers a lower price than the other customers.

Rebate programs work the same way. For example, Kodak ran a program in
which a consumer could mail in a form together with the proof of purchase of

hree rolls of film and receive a rebate of $1.50. Why not just lower the price

of film by 50 cents a roll? Because only those consumers with relatively price-
sensitive demands bother to send in the materials and request rebates. Again, the
program is a means of price discrimination.

Can consumers really be divided into distinct groups in this way? Table 11.1
shows the results of a statistical study in which, for a variety of products, price
elasticities of demand were estimated for users and nonusers of coupons. This
study confirms that users of coupons tend to have more price-sensitive demands.
It also shows the extent to which the elasticities differ for the two groups of con-
surners and how the difference varies from one product to another.

By themselves, these elasticity estimates do not tell a firm what price to set
and how large a discount to offer because they pertain to market demand, not to

he demand for the firm’s particular brand. For example, Table 11.1 indicates that
the elasticity of demand for cake mix is —0.21 for nonusers of coupons and -0.43

PRICE ELASTICITY

! Product Nonusers Users
Toilet tissue. . : ~0.60
Stuffing/dressing ‘ 71 .
Shan - . © 084 ‘ : 1
! Cookir\g/sabd oil . = e 132
* Dry mix dinners . -0.88 S
| Cake mix ‘ 021 -0.43
Cat food ‘ o AR T
Frozen entrees B s -0.60 ‘ -0.9
Ge S ) 097 ;
Spsgheﬁi sauce ) -1.65 ‘ ‘ ;1481
Creme rinse/conditioner ~0.82 -1.12
* Soups ‘ ‘ -105 =
Hotdogs - . ~Q.

5The study is by Chakravarthi Narasimhan, “A Price Discrimination Theory of Coupons,” Marketing
Science (Spring 1984). A recent study of coupons for breakfast cereals finds that contrary to the pre-
ions of the price-discrimination model, shelf prices for cereals tend to be lower during periods
when coupons are more widely available. This might occur because couponing spurs more price
Competition among cereal manufacturers. See Aviv Nevo and Catherine Wolfram, “Prices and
Coupons for Breakfast Cereals,” RAND Journal of Economics 33 (2002): 319-39.




402 PART 3 e Market Structure and Competitive Strategy

for users. But the elasticity of demand for any of the five or six major bran
cake mix on the market will be much larger than either of these numbers—
five or six times as large, as a rule of thumb.® So for any one brand of cake -
say, Pillsbury—the elasticity of demand for users of coupons might be abou
versus about ~1.2 for nonusers. From equation (11.2), therefore, we can
mine that the price to nonusers of coupons should be about 1.5 times the p
users. In other words, if a box of cake mix sells for $3.00, the company s
offer coupons that give a $1.00 discount.

Airline Fares
Travelers are often amazed at the variety of fares available for round-trip
from New York to Los Angeles. Recently, for example, the first-class far
above $2000; the regular (unrestricted) economy fare was about $1700, an
cial discount fares (often requiring the purchase of a ticket two weeks in a
and/or a Saturday night stayover) could be bought for as little as $400. Al
first-class service is not the same as economy service with a minim
requirement, the difference would not seem to warrant a price that is seve.-
as high. Why do airlines set such fares?

These fares provide a profitable form of price discrimination. The gains
discriminating are large because different types of customers, with very -
elasticities of demand, purchase these different types of tickets. Table 11.2
price (and income) elasticities of demand for three categories of service
the United States: first class, unrestricted coach, and discounted tickets
often have restrictions and may be partly nonrefundable).

Note that the demand for discounted fares is about two or three times as
elastic as first-class or unrestricted coach service. Why the difference? :
counted tickets are usually used by families and other leisure travelers, firs
and unrestricted coach tickets are more often bought by business travele
have little choice about when they travel and whose companies pick up
Of course, these elasticities pertain to market demand, and with several
competing for customers, the elasticities of demand for each airline will be
But the relative sizes of elasticities across the three categories of service s
be about the same. When elasticities of demand differ so widely, it should
surprising that airlines set such different fares for different categories of

FARE CATEGORY

Elasticity First Class Unrestricted Coach Discount
Price w03 0.4 -0
income ‘ 12 - oo 1.2 : 1.

“This rule of thumb applies if interfirm competition can be described by the Cournot model,
we will discuss in Chapter 12.
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Airline price discrimination has become increasingly sophisticated. A wide
rariety of fares is available, depending on how far in advance the ticket is
sught, the percentage of the fare that is refundable if the trip is changed or can-
celled, and whether the trip includes a weekend stay.” The objective of the air-
ines has been to discriminate more finely among travelers with different reserva-
tion prices. As one industry executive puts it, “You don’t want to sell a seat to a
guy for $69 when he is willing to pay $400.”8 At the same time, an airline would
rather sell a seat for $69 than leave it empty.

INTERTEMPORAL PRICE DISCRIMINATION
AND PEAK-LOAD PRICING

Two other closely related forms of price discrimination are important and
widely practiced. The first of these is intertemporal price discrimination: sepa-
rating consumers with different demand functions into different groups by
charging different prices at different points in time. The second is peak-load
pricing: charging higher prices during peak periods when capacity constraints
cause marginal costs to be high. Both of these strategies involve charging differ-
ent prices at different times, but the reasons for doing so are somewhat different
in each case. We will take each in turn.

The objective of intertemporal price discrimination is to divide consumers into
high-demand and low-demand groups by charging a price that is high at first
but falls later. To see how this strategy works, think about how an electronics
company might price new, technologically advanced equipment, such as high-
performance digital cameras or LCD television monitors. In Figure 11.7, D, is
the (inelastic) demand curve for a small group of consumers who value the
product highly and do not want to wait to buy it (e.g., photography buffs who
want the latest camera). D, is the demand curve for the broader group of con-
sumers who are more willing to forgo the product if the price is too high. The
strategy, then, is to offer the product initially at the high price P, selling mostly
to consumers on demand curve D, Later, after this first group of consumers has
bought the product, the price is lowered to P,, and sales are made to the larger
group of consumers on demand curve D,.?

There are other examples of intertemporal price discrimination. One involves
charging a high price for a first-run movie and then lowering the price after the
movie has been out a year. Another, practiced almost universally by publishers,
s to charge a high price for the hardcover edition of a book and then to release
the paperback version at a much lower price about a year later. Many people

7Airlines also allocate the number of seats on each flight that will be available for each fare category.
The allocation is based on the total demand and mix of Ppassengers expected for each flight, and can
change as the departure of the flight nears and estimates of demand and passenger mix change.

5The Art of Devising Air Fares,” New York Times, March 4, 1987.
*The prices of new electronic products also come down over time because costs fall as producers
start to achieve greater scale economies and move down the learning curve. But even if costs did not

fall, producers can make more money by first setting high prices and then reducing them over time,
thereby discriminating and capturing consumer surplus.

* intertemporal price
discrimination Practice of
separating consumers with dif-
ferent demand functions into
different groups by charging
different prices at different
points in time.

* peak-load pricing Practice
of charging higher prices during
peak periods when capacity
constraints cause marginal costs
to be high.
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Quantity

FIGURE 11.8 Peak-Load Pricing

- Demands for some goods and services increase sharply during particular times of the
* day or year. Charging a higher price P, during the peak periods is more profitable for

the firm than charging a single price at all times. It is also more efficient because mar-
- ginal cost is higher during peak periods.

The efficiency gain from peak-load pricing is important. If the firm were a
regulated monopolist (e.g., an electric utility), the regulatory agency should set
the prices P; and P, at the points where the demand curves, D; and D, intersect
the marginal cost curve, rather than where the marginal revenue curves inter-
sect marginal cost. In that case, consumers realize the entire efficiency gain.

Note that peak-load pricing is different from third-degree price discrimination.
With third-degree price discrimination, marginal revenue must be equal for each
group of consumers and equal to marginal cost. Why? Because the costs of serv-
ing the different groups are not independent. For exa mple, with unrestricted ver-
sus discounted air fares, increasing the number of seats sold at discounted fares
affects the cost of selling unrestricted tickets—marginal cost rises rapidly as the
airplane fills up. But this is not so with peak-load pricing (or for that matter, with
most instances of intertemporal price discrimination). Selling more tickets for ski
lifts or amusement parks on a weekday does not significantly raise the cost of sell-
ing tickets on the weekend. Similarly, selling more electricity during off-peak peri-
ods will not significantly increase the cost of selling electricity during peak peri-
ods. As a result, price and sales in each period can be determined independently
by setting marginal cost equal to marginal revenue for each period.

Movie theaters, which charge more for evening shows than for matinees, are
another example. For most movie theaters, the marginal cost of serving cus-
tomers during the matinee is independent of marginal cost during the evening.
The owner of a movie theater can determine the optimal prices for the evening
and matinee shows independently, using estimates of demand and marginal
cost in each period.
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Profit

7 Total

. FIGURE 11.11 Two-Part Tariff with Many Different Consumers

Total profit 1 is the sum of the profit from the entry fee w, and the profit from sales T,
! Bothm,and m, depend on T, the entry fee. Therefore

n=m,+n, =n(TT + (P~ MC)Q(n)

. where 1 is the number of entrants, which depends on the entry fee T, and Q is the rate °
of sales, which is greater the larger is n. Here T* is the profit‘maximizing entry fee,
given P. To calculate optimum values for P and T, we can start with a number for P,

. find the optimum T, and then estimate the resulting profit. P is then changed and the

- corresponding T recalculated, along with the new profit level. '

rises. Eventually, however, further increases in T will make 1 so small that (T
falls. The second component, T, is the profit from sales of the item itself at price
P and is equal to (P~ MC)Q, where Q is the rate at which entrants purchase the
item. The larger the number of entrants 7, the larger Q will be. Thus =, falls
when T is increased because a higher T reduces 1.

Starting with a number for P, we determine the optimal (profit-maximizing)
T*. We then change P, find a new T*, and determine whether profit is now
higher or lower. This procedure is repeated until profit has been maximized.

Obviously, more data are needed to design an optimal two-part tariff than to
choose a single price. Knowing marginal cost and the aggregate demand curve
is not enough. It is impossible (in most cases) to determine the demand curve of
every consumer, but one would at least like to know by how much individual
demands differ from one another. If consumers’ demands for your product are
fairly similar, you would want to charge a price P that is close to marginal cost
and make the entry fee T large. This is the ideal situation from the firm’s point of
view because most of the consumer surplus could then be captured. On the
other hand, if consumers have different demands for your product, you would
probably want to set P well above marginal cost and charge a lower entry fee T.
In that case, however, the two-part tariff is a less effective means of capturing
consumer surplus; setting a single price may do almost as well.

At Disneyland in California and Walt Disney World in Florida, the strategy is
tc charge a high entry fee and charge nothing for the rides. This policy makes
sense because consumers have reasonably similar demands for Disney vaca-
tions. Most people visiting the parks plan daily budgets (including expenditures
for food and beverages) that, for most consumers, do not differ very much.
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Firms are perpetually searching for innovative pricing strategies, and a f.

have devised and introduced a two-part tariff with a “twist”—the entry fc

entitles the customer to a certain number of free units. For example, if you bu
Gillette razor, several blades are usually included in the package. The mont

lease fee for a mainframe computer usually includes some free usage bef

usage is charged. This twist lets the firm set a higher entry fee T without losi
as many small customers. Because these small customers might pay little
nothing for usage under this scheme, the higher entry fee will capture their s

plus without driving them out of the market, while also capturing more of t
surplus of the large customers.

E

Polaroid

In 1971, Polaroid introduced its SX-70
era. This camera was sold, not leased, to
sumers. Nevertheless, because film was
separately, Polaroid could apply a tw.~
tariff to the pricing of the SX-70. Let
how this pricing strategy gave Pol
greater profits than would have been
ble if its camera had used ordinary roll .
and how Polaroid might have deter ..
the optimal prices for each part of its two-part tariff.

Why did the pricing of Polaroid’s cameras and film involve a two-part
Because Polaroid had a monopoly on both its camera and the film, only P-
film could be used in the camera. Consumers bought the camera and film t
instant pictures: The camera was the “entry fee” that provided access to th
sumption of instant pictures, which was what consumers ultimately dem
In this sense, the price of the camera was like the entry fee at an amusement
However, while the marginal cost of allowing someone entry into the park is
to zero, the marginal cost of producing a camera is significantly above zer
thus had to be taken into account when designing the two-part tariff.

It was important that Polaroid have a monopoly on the film as well a
camera. If the camera had used ordinary roll film, competitive forces would :
pushed the price of film close to its marginal cost. If all consumers had id .
demands, Polaroid could still have captured all the consumer surplus by . .
a high price for the camera (equal to the surplus of each consumer). But in
tice, consumers were heterogeneous, and the optimal two-part tariff req:
price for the film well above marginal cost.

How should Polaroid have selected its prices for the camera and film? It
have begun with some analytical spadework. Its profit is given by

nt = PQ + nT-C(Q) — C,(n)

where P is the price of the film, T the price of the camera, Q the quantity of
sold, n the number of cameras sold, and C1(Q) and C,y(n) the costs of prod
film and cameras, respectively.

We are simplifying here. In fact, some consumers obtain utility just from owning the camera,
if they take few or no pictures. Adulis, like children, enjoy new toys and can obtain pleasure i
the mere possession of a technologically innovative good.
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Polaroid wanted to maximize its profit 7, taking into account that Q and
depend on P and T. Given a heterogeneous base of potential consumers, man-
agers might initially have guessed at this dependence on P and T, drawing on
knowledge of related products. Later, they may have gotten a better understand-
ing of demand and of how Q and n depend on P and T as they accumulated data
from the firm’s sales experience. They may have found knowledge of C; and C,
easier to come by, perhaps from engineering and statistical studies (as discussed
in Chapter 7).

Given some initial guesses or estimates for QP n(T), C(Q), and C,(n),
Polaroid could have calculated the profit-maximizing prices P and T. It could also
have determined how sensitive these prices were to uncertainty over demand and
cost. This knowledge could have provided a guideline for trial-and-error pricing

xperiments. Over time these experiments would also have told Polaroid more
about demand and cost, so that it could refine its two-part tariff accordingly.'

In 1999, Polaroid introduced its I-Zone camera and film, which takes match-
book-size pictures. The camera was priced at $25 and the film at $7 per pack. In
2003, Polaroid’s One Step cameras sold for $30 to $50 and used Polaroid 600 film,
vehich was priced at about $14 per pack of 10 pictures. Polaroid’s higher-end
Spectra cameras sold for $60 to over $100 and used Spectra film, priced at about
$13 per pack. These film prices were well above marginal cost, reflecting the con-
siderable heterogeneity of consumer demands.

Pricing Cellular Phone Service

Most telephone service is priced using a two-
part fariff: a monthly access fee, which may
include some free minutes, plus a per-minute
charge for additional minutes. This is also
true for cellular phone service, which has
grown explosively, both in the United States
and around the world. In the case of cellular
service, providers have taken the two-part
tariff and turned it into an art form.

In most parts of the United States, consumers can choose among four national
network providers—Verizon, T-Mobile, AT&T, and Sprint. These providers compete
among themselves for customers, but each has some market power. This market
power arises in part from oligopolistic pricing and output decisions, as we will
explain in Chapters 12 and 13. Market power also arises because consumers face
switching costs: When they sign up for a cellular plan, they must typically make a
commitment to stay for at least one year, and breaking the contract is quite expen-
sive. Most service providers impose a penalty upwards of $200 for early termination.

Because providers have market power, they must think carefully about profit-
maximizing pricing strategies. The two-part tariff provides an ideal means by
which cellular providers can capture consumer surplus and turn it into profit.

Table 11.3 shows cellular rate plans (for 2007) offered by Verizon Wireless,
T-Mobile, and AT&T. The plans are structured in similar ways, so let’s focus on

-

“Setting prices for a product such as a Polaroid camera is clearly nota simple matter. We have ignored
the dynamic behavior of cost and demand: namely, how production costs fall as the firm moves down
its learning curve and how demand changes over time as the market becomes saturafed.
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Anytime Monthly Unlimited Nights/ Per-Minute Rat
Minutes Access Fee Weekends After Allowanc

A. Verizon: America’s Choice Basic

450 $39.99 Included $0.45

$59.99 Included $0.4

1350 $79.99 Included : $0.35
2000 $99.99 Included $0.25
4000 $ 9.99 Included - %025
t ‘ $1 ‘.99 Included $0.20

ile Individual Plans

300 : - $29.99 Unlimited weekends, $0.
. . . not weeknights
1 ‘ ‘ . Included $0.
1 $. Ine 3040
2500 99 . Included ‘ $0.30 .
5000 $129.99 Included $0.30
. C. AT&T Ind
450 $39.99 Includes 5000 : utes $0.
900 $59.99 Inclu ‘
1350 ‘ $79.99 S ne
$99.99 ‘ Included
4000 $149.99 ) Included o .
6000 $199.99 ~oin . ) - $0.
Note: T pian‘s do noti i)‘/ mobile-to-mobile minutes; . e o are ch
from the Anytime Minutes. All other plans include unlimited mobile: +  le minutes. -

the Verizon plan. The least expensive Verizon plan has a monthly access

of $39.99 and includes 450 “anytime” minutes (i.e., 450 minutes of talk tim .
month that can be used at any hour of the day). The plan also includes an ..~
ited amount of talk time during nights and weekends (periods when derr
generally much lower). A subscriber who uses more than the 450 “anytime”
utes is charged $0.45 for each additional minute. A customer who uses he*
phone more frequently could sign up for a more expensive plan, e.g., one
costs $59.99 per month but includes 900 “anytime” minutes and a charge of
for additional minutes. And if you, the reader, use your cell phone cox
(and thus have time for little else), you could sign up for a plan that includes
“anytime” minutes, at a monthly cost of $199.99.

Why do cellular phone providers offer several different types of plans
options within each? Why don’t they simply offer a single two-part tariff
monthly access charge and a per-minute usage charge? Offering several diff
plans and options allows companies to combine third-degree price discrimina
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with the two-part tariff. The plans are structured so that consumers sort them-
selves into groups based on their plan choices. A different two-part tariff is then
applied to each group.

To see how this sorting works, consider the plan choices of different types of
consumers. People who use a cell phone only occasionally will want to spend as
little as possible on the service and will choose the least expensive plan (with the
fewest “anytime” minutes). The most expensive plans are best suited to very
heavy users (perhaps a salesperson who travels extensively and makes call
throughout the day), who will want to minimize their per-minute cost. Other
plans are better suited to consumers with moderate calling needs.

Consumers will choose a plan that best matches their needs. Thus they
will sort themselves into groups, and the consumers in each group will be rela-
tively homogeneous in terms of demands for cellular service. Remember that
the two-part tariff works best when consumers have identical or very similar
demands. (Recall from Figure 11.9 that with identical consumers, the two-part
tariff can be used to capture all consumer surplus.) Creating a situation in
which consumers sort themselves into groups in this way makes best use of the
two-part tariff.

BUNDLING

You have probably seen the 1939 film Gone with the Wind. It is a classic that
is nearly as popular now as it was then.!” Yet we would guess that you have
not seen Getting Gertie’s Garter, a flop that the same company (MGM, a divi-
sion of Loews) also distributed. And we would also guess that you did not
know that these two films were priced in what was then an unusual and inno-
vative way.!0

Movie theaters that leased Gone with the Wind also had to lease Getting
Gertie’s Garter. (Movie theaters pay the film companies or their distributors a
daily or weekly fee for the films they lease.) In other words, these two films
were bundled—i.e., sold as a package. Why would the film company do this?

You might think that the answer is obvious: Gone with the Wind was a great
film and Gertie was a lousy film, so bundling the two forced movie theaters to
lease Gertie. But this answer doesn’t make economic sense. Suppose a theater’s
reservation price (the maximum price it will pay) for Gone with the Wind is
$12,000 per week, and its reservation price for Gertie is $3000 per week. Then the
most it would pay for both films is $15,000, whether it takes the films individu-
ally or as a package.

Bundling makes sense when customers have heterogeneous demands and when
the firm cannot price discriminate. With films, different movie theaters serve
different groups of patrons and therefore different theaters may face different
demands for films. For example, different theaters might appeal to different age
groups, who in turn have different relative film preferences.

P Adjusted for inflation, Gone with the Wind was also the largest grossing film of all time. Titanic,
released in 1997, made $601 million. Gone with the Wind grossed $81.5 million in 1939 dollars, which
is equivalent to $941 million in 1997 dollars.

For those readers who claim to know all this, our final trivia question is: Who played the role of
Gertie in Getting Gertie's Garter?

= bundling Practice of sell-
ing two or more products as a
package.
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FIGURE 11.12 Reservation Prices

Reservation prices 7, and r, for two goods are shown for three consumers, labeled A,
¢ B, and C. Consumer A is willing to pay up to $3.25 for good 1 and up to $6 for
i good 2. :

be divided into groups. Consumers in region I of the graph have reservation
prices that are above the prices being charged for each of the goods, so they will
buy both goods. Consumers in region II have a reservation price for good 2 that
is above P,, but a reservation price for good 1 that is below P; they will buy

¥a
11 1
Consumers buy Consumers buy
only good 2 both goods
Py
il v
Consumers buy Consumers buy
neither good only good 1
Py "

FIGURE 11.13 Consumption Decisions When Products
Are Sold Separately

- The reservation prices of consumers in region I exceed the prices P, and P, for the two
30ods, so these consumers buy both goods. Consumers in regions Il and TV buy only
one of the goods, and consumers in region III buy neither good.
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pundling is a widely used pricing strategy. When you buy a new car, for example,
you can purchase such options as power windows, power seats, or a sunroof
;eparately or you can purchase a “luxury package” in which these options are
bundled. Manufacturers of luxury cars (such as Lexus, BMW, or Infiniti) tend to
include such “options” as standard equipment; this practice is pure bundling. For
more moderately priced cars, however, these items are optional, but are usually
offered as part of a bundle. Automobile companies must decide which items to
include in such bundles and how to price them.

Another example is vacation travel. If you plan a vacation to Europe, you
might make your own hotel reservations, buy an airplane ticket, and order a
rental car. Alternatively, you might buy a vacation package in which airfare,
land arrangements, hotels, and even meals are all bundled together.

Still another example is cable television. Cable operators typically offer a basic
service for a low monthly fee, plus individual “premium” channels, such as Cinemax,
Home Box Office, and the Disney Channel, on an individual basis for additional
monthly fees. However, they also offer packages in which two or more premium
channels are sold as a bundle. Bundling cable channels is profitable because
demands are negatively correlated. How do we know that? Given that there are
only 24 hours in a day, the time that a consumer spends watching HBO is time that
cannot be spent watching the Disney Channel. Thus consumers with high reserva-
tion prices for some channels will have relatively low reservation prices for others.

2
1lI—Buy
® Only |
Py Good 2
e
L
®- II—Buy
° Bundle
°

. Y
° o IV—Buy
° “. Only Good 1
b ®e 0
Py Py 14}

. FIGURE 11.19 Mixed Bundling in Practice

The dots in this figure are estimates of reservation prices for a representative sample
of consumers. A company could first choose a price for the bundle, Py, such thata
- diagonal line connecting these prices passes roughly midway through the dots. The
. company could then try individual prices P; and P,. Given Py, P,, and Pj, profits can
- be calculated for this sample of consumers. Managers can then raise or lower P,, P,,
and Py and see whether the new pricing leads to higher profits. This procedure is .
< repeated until total profit is roughly maximized.
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In equation (10.1), we offera
rule of thumb for pricing for a
profit-maximizing firm—the
markup over marginal cost as
a percentage of price should
equal minus the inverse of the
price elasticity of demand.

= advertising-to-sales ratio
Ratio of a firm's advertising
expenditures to its sales.

 advertising elasticity of
demand Percentage change
in quantity demanded result-
ing from a 1-percent increase
in advertising expenditures.

This rule is often ignored by managers, who justify advertising budgets

comparing the expected benefits (i.e., added sales) only with the cost of ¢
advertising. But additional sales mean increased production costs that must a
be taken into account.?

Like the rule MR = MC, equation (11.3) is sometimes difficult to apply in pr
tice. In Chapter 10, we saw that MR = MC implies the following rule of thut
for pricing: (P~ MC)/P = -1/E, where Ep, is the firm’s price elasticity
demand. We can combine this rule of thumb for pricing with equation (11.3)
obtain a rule of thumb for advertising.

First, rewrite equation (11.3) as follows:

(P—MC)ég =1
AA

Now multiply both sides of this equation by A/PQ, the advertising-to-sales ra

P-MC[AAQ] _ A
P |QAA|  PQ

The term in brackets, (A/Q)AQ/AA), is the advertising elasticity of demand,
percentage change in the quantity demanded that results from a 1-per

increase in advertising expenditures. We will denote this elasticity by E ,. Beca
(P ~MC)/P must equal ~1/Ep, we can rewrite this equation as follows:

AIPQ = ~(E,,/E) ar

H

Equation (11.4) is a rule of thumb for advertising. It says that to maxiu.
profit, the firm’s advertising-to-sales ratio should be equal to minus the rati
the advertising and price elasticities of demand. Given information (from,
market research studies) on these two elasticities, the firm can use this rul .
check that its advertising budget is not too small or too large.

To put this rule into perspective, assume that a firm is generating s
revenue of $1 million per year while allocating only $10,000 (1 percent of °
revenues) to advertising. The firm knows that its advertising elasticity
demand is .2, so that a doubling of its advertising budget from $10,000 to $20
should increase sales by 20 percent. The firm also knows that the price elasti
of demand for its product is ~4. Should it increase its advertising budget, kn
ing that with a price elasticity of demand of -4, its markup of price over mar
cost is substantial? The answer is yes; equation (11.4) tells us that the fi
advertising-to-sales ratio should be —(.2/-4) = 5 percent, so the firm sho+
increase its advertising budget from $10,000 to $50,000.

This rule makes intuitive sense. It says firms should advertise a I~
(i) demand is very sensitive to advertising (E , is large), or if (ii) demand is
very price elastic (Ej, is small). Although (i) is obvious, why should firms adve.
more when the price elasticity of demand is small? A small elasticity of dem

2To derive this result using calculus, differentiate 1(Q,A) with respect to A, and set the deriva
equal to zero:
on/dA = P(9Q/dA) - MC(OQ/0A) —1=0

Rearranging gives equation (11.3).
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L

a package. With mixed bundling, the customer can
buy the goods individually or as a package. Mixed
bundling can be more profitable than pure bundling if
marginal costs are significant or if demands are not
perfectly negatively correlated.

. Bundling is a special case of tying, a requirement that

products be bought or sold in some combination.

UESTIONS FOR REVIEW

. Suppose a firm can practice perfect, first-degree price

discrimination. What is the lowest price it will charge,
and what will its total output be?

. How does a car salesperson practice price discrimina-

tion? How does the ability to discriminate correctly
affect his or her earnings?

. Electric utilities often practice second-degree price

discrimination, Why might this improve consumer
welfare?

. Give some examples of third-degree price discrimina-

tion. Can third-degree price discrimination be effective
if the different groups of consumers have different lev-
els of demand but the same price elasticities?

. Show why optimal, third-degree price discrimination

requires that marginal revenue for each group of con-
sumers equals marginal cost. Use this condition to
explain how a firm should change its prices and total
output if the demand curve for one group of con-
sumers shifts outward, causing marginal revenue for
that group to increase.

. When pricing automobiles, American car companies

typically charge a much higher percentage markup
over cost for “luxury option” items (such as leather
trim, etc.) than for the car itself or for more “basic”
options such as power steering and automatic trans-
mission. Explain why.

. How is peak-load pricing a form of price discrimination?

Can it make consumers better off? Give an example.

ISES

Price discrimination requires the ability to sort cus-

tomers and the ability to prevent arbitrage. Explain

how the following can function as price discrimination

schemes and discuss both sorting and arbitrage:

a. Requiring airline travelers to spend at least one Satur-
day night away from home to qualify for a low fare.

b. Insisting on delivering cement to buyers and basing
prices on buyers’ locations.

¢ Selling food processors along with coupons that
can be sent to the manufacturer for a $10 rebate.

d. Offering temporary price cuts on bathroom tissue.

e. Charging high-income patients more than low-
income patients for plastic surgery.
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N

8.

10.

11

12.

13.

14.

15.

Tying can be used to meter demand or to protect cus-
tomer goodwill associated with a brand name.
Advertising can further increase profits. The profit-
maximizing advertising-to-sales ratio is equal in magni-
tude to the ratio of the advertising and price elasticities
of demand.

How can a firm determine an optimal two-part tariff if
it has two customers with different demand curves?
(Assume that it knows the demand curves.)

. Why is the pricing of a Gillette safety razor a form of

two-part tariff? Must Gillette be a monopoly producer
of its blades as well as its razors? Suppose you were
advising Gillette on how to determine the two parts of
the tariff. What procedure would you suggest?

In the town of Woodland, California, there are many
dentists but only one eye doctor. Are senior citizens
more likely to be offered discount prices for dental
exams or for eye exams? Why?

Why did MGM bundle Gone with the Wind and Getting
Gertie's Garter? What characteristic of demands is
needed for bundling to increase profits?

How does mixed bundling differ from pure bundling?
Under what conditions is mixed bundling preferable
to pure bundling? Why do many restaurants practice
mixed bundling (by offering a complete dinner as well
as an a la carte menu) instead of pure bundling?

How does tying differ from bundling? Why might a
firm want to practice tying?

Why is it incorrect to advertise up to the point that the
last dollar of advertising expenditures generates
another dollar of sales? What is the correct rule for the
marginal advertising dollar?

How can a firm check that its advertising-to-sales ratio is
not oo high or too low? What information does it need?

. If the demand for drive-in movies is more elastic for

couples than for single individuals, it will be optimal
for theaters to charge one admission fee for the driver
of the car and an extra fee for passengers. True or
false? Explain.

- In Example 11.1 (page 400), we saw how producers of

processed foods and related consumer goods use

coupons as a means of price discrimination. Although

coupons are widely used in the United States, that is

not the case in other countries. In Germany, coupons

are illegal.

a. Does prohibiting the use of coupons in Germany
make German consuiners better off or worse off?
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FIGURE 11.21 Figure for Exercise 16

(iii) mixed bundling. For each strategy, determine the
optimal prices to be charged and the resulting profits.
Which strategy would be best?

b. Now suppose that the production of each good
entails a marginal cost of $30. How does this infor-
mation change your answers to (a)? Why is the
optimal strategy now different?

A cable TV company offers, in addition to its basic ser-

vice, two products: a Sports Channel (Product 1) and a

Movie Channel (Product 2). Subscribers to the basic

service can subscribe to these additional services indi-

vidually at the monthly prices P, and P,, respectively,
or they can buy the two as a bundle for the price Pp,
where Py < P, + P,. They can also forgo the additional
services and simply buy the basic service. The com-
pany’s marginal cost for these additional services is
zero. Through market research, the cable company has
estimated the reservation prices for these two services
for a representative group of consumers in the com-
pany’s service area. These reservation prices are plot-
ted (as x’s) in Figure 11.21, as are the prices P, PZ, and

Ppthat the cable company is currently charging. The

graph is divided into regions I, IL, III, and IV.

a. Which products, if any, will be purchased by the
consumers in region 1? In region II? In region I11? In
region 1V? Explain briefly.

b. Note that as drawn in the figure, the reservation
prices for the Sports Channel and the Movie Channel

*17.

are negatively correlated. Why would you, or
would you not, expect consumers’ reservation pi.
for cable TV channels to be negatively correlat. -
¢. The company’s vice president has said: “Be
the marginal cost of providing an additional ¢
nel is zero, mixed bundling offers no adv-
over pure bundling. Our profits would be ju
high if we offered the Sports Channel an
Movie Channel together as a bundle, and only
bundle.” Do you agree or disagree? Explain
d. Suppose the cable company continues to use
bundling to sell these two services. Based on ti
tribution of reservation prices shown in Figure :
do you think the cable company should alter a
the prices that it is now charging? If so, how?
Consider a firm with monopoly power that fac
demand curve

P =100-3Q +4A1/2
and has the total cost function
C=4Q2+10Q+ A

where A is the level of advertising expenditures,

and Q are price and output.

a. Find the values of A, J, and P that maximiz
firm’s profit.

b. Calculate the Lerner index, L = (P = MC)/P, f
firm at its profit-maximizing levels of A, Q, ar

Appendix to Chapter 11

TRANSFER PRICING IN THE INTEGRATED FIRM

So far, we have studied the firm’s pricing decision assuming that it sells its output
in an outside market, i.e., to consumers or to other firms. Many firms, however,
are vertically integrated—they contain several divisions, with some divisions pro-
ducing parts and components that other divisions use to produce the finished

roduct.! For example, automobile companies have “upstream” divisions that
produce engines, brakes, radiators, and other components that the “down-
stream” divisions use to produce the finished cars. Transfer pricing refers to the
valuation of these parts and components within the firm. Transfer prices are
internal prices at which the parts and components from upstream divisions are
“sold” to downstream divisions. Transfer prices must be chosen correctly because
they are the signals that divisional managers use to determine output levels.

This appendix shows how a profit-maximizing firm chooses its transfer prices
and divisional output levels. We will also examine other issues raised by vertical
integration. For example, suppose a computer firm’s upstream division pro-
duces memory chips used by a downstream division to produce the final prod-
uct. If other firms also produce these chips, should our firm obtain all its chips
from the upstream division, or should it also buy some on the outside market?
Should the upstream division produce more chips than the downstream division
needs and sell the excess in the market? How should the firm coordinate its
upstream and downstream divisions? In particular, can we design incentives for
the divisions that help the firm to maximize its profits?

We begin with the simplest case: There is no outside market for the output
of the upstream division—i.e., the upstream division produces a good that is
neither produced nor used by any other firm. Next we consider what happens
when there is an outside market for the upstream division’s output.

fer Pricing When There Is No Qutside Market

C(znsider a firm with three divisions: Two upstream divisions produce inputs to
adownstream processing division. The two upstream divisions produce quanti-
ties Q) and Q, and have total costs C 1(Qp) and C,(Q,). The downstream division
produces a quantity Q using the production function

Q=fK L Q, Q)
where K and L are capital and labor inputs, and Q; and Q, are the intermediate
mputs from the upstream divisions. Excluding the costs of the inputs Q; and Q,,
he downstream division has a total production cost C,(Q). Total revenue from
sales of the final product is R(Q).
We assume there are 1o outside markets for the intermediate inputs Q,and Q,; they
“an be used only by the downstream division. Then the firm has two problems:

- What quantities Q4 Q,, and Q will maximize its profit?

* Is there an incentive scheme that will decentralize the firm’s management?
In particular, is there a set of transfer prices P; and P,, so that if each division

r’%iii?m is horizontally integrated when it has several divisions that produce the same or closely
' ted products. Many firms are both vertically and horizontally integrated.

= transfer prices Internal
prices at which parts and
components from upstream

divisions are "sold” to
downstream divisions
within a firm.
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(MR ~ MC)MP, = NMR, = P, (A1L5) |

[E—

Note that by setting the transfer prices equal to the respective marginal costs
(P, = MC, and P, = MC,), the profit-maximizing conditions given by equations
(A11.2) and (A11.3) will be satisfied. We therefore have a simple solution to the
transfer pricing problem: Set each transfer price equal to the marginal cost of the
respective upstream division. Then when each division is required to maximize its
own profit, the quantities Q;and Q, that the upstream divisions will want to
praduce will be the same quantities that the downstream division will want to
“buy,” and they will maximize the firm's total profit.

To illustrate this graphically, suppose Race Car Motors, Inc., has two divi-
sions. The upstream Engine Division produces engines, and the downstream
Assembly Division puts together automobiles, using one engine (and a few
other parts) in each car. In Figure A11.1, the average revenue curve AR is Race
Car Motors’ demand curve for cars. (Note that the firm has monopoly power in
the automobile market.) MC, is the marginal cost of assembling automobiles,
given the engines (i.e., it does not include the cost of the engines). Because the car
requires one engine, the marginal product of the engines is one. Thus the curve
labeled MR -~ MC,, is also the net marginal revenue curve for engines:

NMR; = (MR - MC )MP; = MR - MC,,

' Quantity

NMR; = (MR - MC,,)

' F?ﬁ'&}RE A11.17 Race Car Motors, Inc.

. The firm’s upstream division should produce a quantity of engines Q. that equates its

| marginal cost of engine production MC; with the downstream division’s net marginal -
revenue of engines NMRE. Because the firm uses one engine in every car, NMR is the -

; difference between the marginal revenue from selling cars and the marginal cost of -
assembling them, i.e., MR ~ MC . The optimal transfer price for engines P equals the
marginal cost of producing them. Finished cars are sold at price P "
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firm should obtain engines at the least cost, so the marginal cost of engines b
MC*; will be the upstream division’s marginal cost for quantities up to Qp;and I
the market price for quantities above QE,I' Note that Race Car Motors uses more
engines and produces more cars than it would have had there been no outside
engine market. The downstream division now buys Q. , engines and produces
an equal number of automobiles. However, it “buys” only Qp ; of these engines
from the upstream division and the rest on the open market.

It might seem strange that Race Car Motors must go into the open market to
buy engines that it can make itself. If it made all of its own engines, however, its
marginal cost of producing them would exceed the competitive market price.
Although the profit of the upstream division would be higher, the total profit of
the firm would be lower.

Figure A11.3 shows the case where Race Car Motors sells engines in the out-
side market. Now the competitive market price Pr s is above the transfer price
that the firm would have set had there been no outside market. In this case,
although the upstream Engine Division produces Qg engines, only Q.
engines are used by the downstream division to produce automobiles. The rest
are s0ld in the outside market at the price Pe

Note that compared with a situation in ‘which there is no outside engine
market, Race Car Motors is producing more engines but fewer cars. Why not
produce this larger number of engines but use all of them to produce more cars?

- MC,

Qe Quantity

NMR= (MR ~ MC,)

‘SfE&?’J’ﬁﬁ A11.3  Selling Engines in a Competitive Outside Market

- The optimal transfer price for Race Car Motors is again the market price Pp y This price
is above the point at which MC  intersects N’\/IRE, so the upstream division sells some
of its engines in the outside market. The upstream division produces Qp; engines, the

uantity at which MC;, equals Py .. The downstream division uses only Qr, of these

. engines, the quantity at which NMR; equals Py - Compared with Figure A11.1, in
which there is no outside market, more engines but fewer cars are produced. ‘
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engines? To solve this problem, we set the net marginal revenue for en_
equal to the marginal cost of producing engines. Because each car has
engine, Q; = Q. The net marginal revenue of engines is thus

NMR; = MR - MC, =12,000 - 2Q;
Now set NMR; equal to MCp:
12,000 - 2Q; = 4Q;
Thus 6Qg = 12,000 and Qp = 2000. The firm should therefore produce 2000 e+
and 2000 cars. The optimal transfer price is the marginal cost of these 2000 en
Py =4Q, = $8000

Second, suppose that engines can be bought or sold for $6000 in. an o
competitive market. This is below the $8000 transfer price that is optlmall
there is no outside market, so the firm should buy some engines outsid

marginal cost of engines, and the optimal transfer price, is now $6000. ..
$6000 marginal cost equal to the net marginal revenue of engines:

6000 = NMR} = 12,000 - 2Q¢

Thus the total quantity of engines and cars is now 3000. The company no.
duces more cars (and sells them at a lower price) because its cost of eng
lower. Also, since the transfer price for the engines is now $6000, the ups.
Engine Division supplies only 1500 engines (because MC(1500) = $6000)
remaining 1500 engines are bought in the outside market. )

Finally, suppose Race Car Motors is the only producer of these_ engin
can sell them in an outside market. Demand in the outside market is

Py =10,000 - Qg
The marginal revenue from sales in the market is therefore
MR ;= 10,000 - 20
To determine the optimal transfer price, we find the total net marginal re
by horizontally summing MRy ,, with the net marginal revenue from “sal
the downstream division, 12,000 - 2Q;, as in Figure A11.4. For outpur
greater than 1000, this is
NMRg 1 = 11,000 - Qp
Now set this equal to the marginal cost of producing engines:
11,000 - Q. = 4Q;

The total quantity of engines produced should therefore be Q, = 2200.

How many of these engines should go to the downstream division and

many to the outside market? Note that the marginal cost of producing -

2200 engines—and therefore the optimal transfer price—is 4Q, = $8800. Se
price equal to the marginal revenue from sales in the outside market:

8800 = 10,000 —2Q,

or Qp = 600. Therefore, 600 engines should be sold in the outside market. F:

set this $8800 transfer price equal to the net marginal revenue from “sal.

the downstream division:
8800 = 12,000 - 2Q;

or Qp = 1600. Thus 1600 engines should be supplied to the downstream di
for use in the production of 1600 cars.

E

I

XERCISES

Review the numerical example about Race Car Motors.
Calculate the profit earned by the upstream division,
the downstream division, and the firm as a whole in
each of the three cases examined: (a) there is no outside
market for engines; (b) there is a competitive market
for engines in which the market price is $6000; and
(©) the firm is a monopoly supplier of engines to an out-
side market. In which case does Race Car Motors earn
the most profit? In which case does the upstream divi-
sion earn the most? The downstream division?

. Ajax Computer makes a computer for climate control in

office buildings. The company uses a microprocessor

produced by its upstream division, along with other

parts bought in outside competitive markets. The micro-
processor is produced at a constant marginal cost of
$500, and the marginal cost of assembling the computer

(including the cost of the other parts) by the down-

stream division is a constant $700. The firm has been

selling the computer for $2000, and until now there has
been no outside market for the microprocessor.

a. Suppose an outside market for the microprocessor
develops and that Ajax has monopoly power in that
market, selling microprocessors for $1000 each.
Assuming that demand for the microprocessor is
unrelated to the demand for the Ajax computer, what
transfer price should Ajax apply to the microproces-
sor for its use by the downstream computer divi-
sion? Should production of computers be increased,
decreased, or left unchanged? Explain briefly.

b. How would your answer to (a) change if the
demands for the computer and the microprocessors
were competitive; i.e., if some of the people who
buy the microprocessors use them to make climate
control systems of their own?

. Reebok produces and sells running shoes. It faces a

market demand schedule P = 11 — 1.5Q,, where Q, is
the number of pairs of shoes sold and P is the price in
dollars per pair of shoes. Production of each pair of
shoes requires 1 square yard of leather. The leather is
shaped and cut by the Form Division of Reebok. The
cost function for leather is

TC, =1+ Q, +0.507

where Q; is the quantity of leather (in square yards)
produced. Excluding leather, the cost function for run-
ning shoes is

TC, = 2Q,
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a. What is the optimal transfer price?

b. Leather can be bought and sold in a competitive
market at the price of Py = 1.5. In this case, how
much leather should the Form Division supply
internally? How much should it supply to the out-
side market? Will Reebok buy any leather in the
outside market? Find the optimal transfer price.
Now suppose the leather is unique and of extremely
high quality. Therefore, the Form Division may act as
amonopoly supplier to the outside market as well as
a supplier to the downstream division. Suppose the
outside demand for leather js given by P=32-0Q,.
What is the optimal transfer price for the use of
leather by the downstream division? At what price,
if any, should leather be sold to the outside market?
What quantity, if any, will be sold to the outside
market?

i

4. The House Products Division of Acme Corporation

manufactures and sells digital clock radios. A major
component is supplied by the electronics division of
Acme. The cost functions for the radio and the elec-
tronic component divisions are, respectively,

TC, =30 + 20,
TC, =70 + 6Q,+ Q°

Note that TC, does not include the cost of the compo-
nent. Manufacture of one radio set requires the use of
one electronic component. Market studies show that
the firm’s demand curve for the digital clock radio is
given by

P,=108-Q,

a. If there is no outside market for the components,
how many of them should be produced to maxi-
mize profits for Acme as a whole? What is the opti-
mal transfer price?

b. If other firms are willing to purchase in the outside
market the component manufactured by the elec-
tronics division (which is the only supplier of this
product), what is the optimal transfer price? Why?
What price should be charged in the outside mar-
ket? Why? How many units will the electronics
division supply internally and to the outside mar-
ket? Why? (Nofe: The demand for components in
the outside market is P = 72 — 1.5Q.)
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