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Price Discrimination
(Chapter 12)

(@lifﬂrm Pri}l vs Price Discrimination )

Definition: A polist charges a pprice if it sets
the same price for every unit of output sold.

While the monopaolist captures profits due to an optimal
uniform pricing policy, it can still extract greater profits
and greater producer surplus with price discrimination.

Definition: A monopolist price discriminates if it charges
more than one price for the same good or service, e.g.
different prices in movie theatres, airlines, etc.

( Forms of Price Discrimination )

Definition: A policy of first degree (or perfect) price discrimination
prices each unit sold at the consumer's maximum willingness to pay.
This willingness to pay is directly observable by the monopaolist.

Definition: A policy of second degree price discrimination allows the
monopolist to offer consumers a quantity discount.

Definition: A policy of third degree price discrimination offers a

different price for each segment of the market (or each consumer
group) when membership in a segment can be observed.
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( Conditions for Price Discrimination
-l L (levney index)

& el
To be able to adopt Price Discriminatio
* The firm must have some marka* sower to price diccriminate, D

* The firm must have some information about buyers.
# Willingness to pay for each individual (for 1* Degree)
= Willingness to pay. oT 27 Dey for eath ament of ol
¥ PED for each segment of the market [for 3 Degree)

* The firm must be able to prevent “arbitrage”, i.e. resale.

( 1t Degree Price Discrimination )

Definition: A policy of first degree price discrimination prices
each unit sold at the consumer's maximum willingness to pay.

Definition: The consumer's maximum willingness to pay is
called the consumer's reservation price.
e e

We can think of the demand curve as a "willingness to pay"
curve. If the monopolist can observe the willingness to pay of
each then the polist can "perfectly” price

discriminate. In other words, it can charge each consumer
the highest price he/she is willing to pay for the product.
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( 1%t Degree Price Discrimination )

LEARNING-BY-DOING EXERCISE 12.1

i Capturing Surplus: Uniform Pricing versus First-Degree Price Discrimination

e ehis enercine we will see how s monoguolist (b} Suppose the firm can esgage in perfeer fine.degres

a0 capturs: e sarphs with Gist-degree price dwcrim  puice discrimination. Hise barge will the produces sur
th h S i =

 commans mavginal oot ME = 2 s fares e dermend

airve P = 3 = (s shown in Figure 123, Thereare oo Solution

it pem (a) The marginad rovesme curve b MR = P+ (aFf

Problem AR = (20 = (n + (=15 = 20 = 2. T find the op-
simal ity we ses marginal reversse equal o margieul

() Suppose price discrimimation i not allowed for isnot oo, Thes, 30 - 26 = 2, or § = % Substmuting this inen

peoitile). Hise barge will the producer surpls hes the demamd curve, we find that P = 20 = % = 1§

FIGURE 12.3 Capturing Surphs:

il cost curve ARC v the manginal reverue curve AR, 1 sels these unas #1.8 price of $11
s i, caturing a proshuces surphus of $41 (ares RTMZ). With perfoct frst-degres orie da-
crmation, B 8 pri

e the
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(" 2% Degree Price Discrimination )

Definition: A policy of second degree price discrimination allows
the monopolist to charge a different price to different consumers.
While different consumers pay different prices, the reservation
price of any one consumer cannot be directly observed.

2" Degree Price Discrimination often I Itipart Tariff,
which is a tariff/price that consist of two or more prices, e.g.
+ Block Pricing or Block Tariff {Quantity Discount)

* Subscription and Usage Charges (Club / Membership)
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Two-Part Tariff )
( 2y epepinhipn Chgys,
STSEFPHY #
Definition: A polist charges a two-part tariff if it

charges a per unit price plus a lump-sum price (paid
whether or not a positive ber of units is d)

Unit Price is also called “Usage Charge”.
Lump-Sum Price is also called “Subscription Charge”.

This, effectively, charges of a low quantity a
differant ge price than d ders of a high ity

Example: hook-up charge plus usage fee for a telephone,
club membership, or the like.

( Two-Part Tariff )
P
Example:
N Usagy chovge = Wis (S =050
Al customers are identical o = -
and have dern.'mdI TVW _ Pm,_f /IWV]GF< ,
«P=100-0Q unrt Chowgy = (© bﬁh’f/{/"/’ g

*MC=AC=10

A £xs  Comsidey o [mb owney who wants
® fo implement Ao — it feifE
@'m_" Q o TC = (000 0.5 — Md = 0,S é/dy”"k
Q - # of ofw'ml(;
. @ = l0-2p For  all dvinkers
(Two—PartTariﬁ )
o N = numher of dvinkers = svo olunkers,
What is the optimal two-part tariff? w/o Tno - vaf' Jayff °
T 4
wo steps FYUYY) Q= 10- 2(3 )
(1) maximize the benefits to the ¢ s by charging /
UNIT PRICE = MC = 10. P: {O’@_ - S - 1L Q ,
{2) capture this benefit by setting / 2
LUMP-5UM PRICE = consumer benefits = 4050 Te- pe@ - (S— %@).7@ . <a - at
MR= dTR - s -q
de
The owney Wsimizes s r;yaﬁ'f b7 56#/“/'; Q Whoe
(Two-PanTarIff ) MR =mC o S-R - 0s

Any higher usage charge would result in a dead-weight loss

BT dy/m/(;/cusﬁ/ww/wghf
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Any higher usage charge would result in a dead-weight loss
that could not be captured by the monopolist. Any lower
usage charge would result in selling at less than marginal cost.

In essence, the monopolist maximizes the size of the "pie”,
then sets the lump-sum fee so as to capture the entire "pie”
for itself.

The total surplus captured is the same as in the case of
perfect price discrimination.
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( Two-Part Tariff
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FIGURE 12,8  Subscriber and Usage Charges
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( Block Tariff
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Definition: If a consumer pays one price for one
block of output and another price for another
block of output, the consumer faces a block tariff.

Price Discriminatian

Frice (5 per units)
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find Q1, Q2, P1, P2 such that
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For 2-Block Tariff, we need to

Fra ) pw et

find Q1, Q2, P1, P2 such that - /,[ v & x (S~ 0. ?}
producer surplus is maximized. - ’Z/
That is, we try to maximize the ’ /‘_
shaded area. o o _ > X Y 7Ln
e - 5 9% 4 optimal
If the monopolist could set a different block price for
each customer, it would capture the same amount of ~F
surplus as a perfectly price-discriminating monopolist. — Z 0 P 2 S ‘;é / & (/S/IZ]YV'@ Y P EV‘ +YQ hee ce -
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L e
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Marginal Cost: MC=2=AC a

Assume that the monopolist wants to charge two — (;0 O« 2025 ) — (oo

different prices. What the two prices should it

charge in order to maximize the producer surplus?
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( 3" Degree Price Discrimination )

Definition: A policy of third degree price discrimination
offers a different price for each segment of the market (or
each consumer group) when membership in a segment
can be observed.

Example: Movie ticket sales to older people or students at
discount

Given that the whole market is segmented into sub-
markets, the monopolist can set different P* and Q* for
each sub-market in order to maximize its total profit, e.g.
sub-market for students and sub-market for seniors.

( 3" Degree Price Discrimination )
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Example

Suppose the monopolist operates in two market segments,
at the same constant marginal cost.
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C Price Discrimination Summary )

1% Degree
The monopolist charges each consumer the maximum price he/she is

willing to pay.

2" Degree
Price varies according to quantity demanded, i.e. quantity discount.

3" Degree
The monopolist charges different prices for different consumer

groups.
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( 3d Degree Price Discrimination

For the monopolist to implement the 3" Degree PD, it has to
be able to “screen” consumers.

Screening is a process for sorting consumers based on their
characteristics.

These characteristics can be

- Observable, e.g. sex and age.
- Unobservable but inferable, e.g. PED and willingness to pay.
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C 3d Degree Price Discrimination )

Two Interesting Screening Mechanisms

Time
- Some consumers want to be the first who own the product. IVTMTQMPOM/ EXxs Homﬂa fotber
- Sellers price goods higher when they are first introduced. Price discrimimation
Coupons and Rebates (a partial refund)
- For example, you buy a printer ink cartridge for $20, when it
is empty, you can send it to the seller and get a rebate of $2.
- Consumer who take time to process rebates shows that they
are price-sensitive.
- Sellers will offer lower prices for these consumers.
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C 3d Degree Price Discrimination )

31 Degree Price Discrimination with Capacity Constraints

Capacity Constraints: Production or supply of goods is
limited, e.g. seats of airlines, cars of car rentals, etc.

Suppose that the monopolist can produce up tnits.

l
It is to supply Q" units of output in two market segments./

How should it allocate Q' between these two segments? @

3,=9
Q =9

PD2 Page 5



C 3d Degree Price Discrimination )

34 Degree Price Discrimination with Capacity Constraints

Let Q, be quantity supplied to Segment 1
Q, be quantity supplied to Segment 2

It should allocate Q' = Q, +Q,

such that MR(Q,) = MR(Q,). %W‘W\h
If MR(Q,) > MR(Qy), it can increase revenue and hence Q
profit by supplying more quantity in Segment 1.
MR,
14
P o

PD2 Page 6
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3" Degree Price Discrimination

/S

v
This exercise shows you how to determine
the profit-maximizing prices and quantities for a firm
that wants to engage in third-degree price discrimina-
tion but operates with a capacity constraint.

Suppose that the demand curve in market segment 1
is Qy = 200 — 2P; and the demand curve in marker seg-
ment 2 is @y = 250 — P,. The marginal cost of selling
all capacity is 150 units, —

e

Problem What are the profic inaximizing quantities

and prices in gach market segment?
¥

'P,)V,I,Q" Q

PD2 Page 7

Price Discrimination Subject to Capacj

Q =0-2f — 9= |oo—,al¢7/

9,

' LEARNING-BY-DOING EXERCISE 12.6

=250 - F?.

~ f=150-0,

Mﬁl = lo0 - Q/

MEL =
Eguating M, =me,  gives

~ TR, = 7-@ = (l"""z(,“:)ol = leog, _éolz

— T, - g.%= ('LRJ—QL)QI = 190Q, —Q,_z
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( Third Degree Price Discrimination

Implementing the 3™ Degree Price Discrimination

Suppose the monopolist cannot “scieen” consumers.

How can it ensure that the consumers targeted to pay the
high price ACTUALLY pay the high price?

Versioning refers to a strategy of selling two or more
versions of a product with different quality levels at

different prices.

Versioning takes advantage of the trait that the least price-
sensitive buyers tend to be the most quality-sensitive.
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C Third Degree Price Discrimination )

Implementing the 3" Degree Price Discrimination

Damaged Goods Strategy refers to a versioning strategy
in which the firm creates a low-end version of its full-price
good by deliberately damaging the product.

For example, one version of a 1990 IBM laser printer was
“added” chips to slow down printing speed.

Other examples include goods in shopping outlets.
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( Tie-in Sales

Apart from Price Discrimination, ANY FIRMS with market
power have another technique that can be used to
“capture” surplus from consumers.

Definition: A tie-in sale occurs if customer can buy one
product ONLY IF they agree to purchase another product
as well. Examples include printers and ink cartridges,
photocopiers and papers, computers and monitors, etc.

The firm can extend its market power from one product
to the other.

PD2 Page 11



( Tie-in Sales — Bundling

Package tie-in sales (or bundling) occur when goods are

combined so that customers cannot buy either good separately.

For example, one Disney Land ticket includes “admission fee”
and “roller coaster fee”.

Bundling may be used in place of price discrimination to
increase producer surplus when consumers have different

willingness to pay for the goods sold in the bundle.

Bundling MAY NOT increase profit.

PD2 Page 12
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BUNDLING

¢ bundling Practice of selling two or
more products as a package.

But suppose the films are bundled. Theater A values the pair of films Pl
at $15,000 ($12,000 + $3000), and Theater B values the pair at

$14,000 ($10,000 + $4000). Therefore, we can charge each theater _
$14,000 for the pair of films and earn a total revenue of $28,000. Pz/ - ?006 S— TQ& = Z' ZCU(J = 600 0

Copyright © 2008 Pearson Education, Inc. Publishing as Prentice Hall -+ Microeconomics « Pindyck/Rubinfeld, 7e. 23 of 41
TR _ 26,000
TTH_

C?E(’/uiv’tz V’"“’“"”j sy hish TR thene
S@@M) Sanm‘/a(?. CWk;’()}

=(o/ooo — TEls 2+ 10000 = 10,000

To see how a film company can use customer heterogeneity to its

advantage, suppose that there are two movie theaters and that their m% / PVN BVMO/IIV;;,

reservation prices for these two films are as follows: Mo _—

MovIE ) Veg L
Gone with the Wind Getting Gertie's Garter

- = - - 000
g e s1§_/m0 e 15,000 _'B:, PB |q/000§ Thew TR =2 I?OOO = lg
a Theater B8 100000 <40 | 4 000
] ' T PB; I 5006 /M TR = |+ 500 = (S, 000
s If the films are rented separately, the maximum price that could be ’
£ charged for Wind is $10,000 because charging more would exclude
; Theater B. Similarly, the maximum price that could be charged for (e 5@% ‘//Le 7LW° f""’{“d} S e/‘irﬁ'fe()
5 Gertie is $3000. —
"
=
[&]

BUNDLING

Relative Valuations

Why is bundling more profitable than selling the films separately?
Because the relative valuations of the two films are reversed.

The demands are negatively correlated—the customer willing to pay
the most for Wind is willing to pay the least for Gertie.

5 To see why this is critical, suppose demands were positively wmse | Fuyg ?)w\cll,"ua

H correlated—that is, Theater A would pay more for both films: _—

& 2 B — .

% Gone with tILe Wind Getting Gertie's Garter A - f - I’B/ 000 - Te = 2 ,S/wo
= Theater A $12.000 £4000 4[ +ﬁ'9 = 17,004 (poov = IC/G?O = 721 ana
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Chapter 11: Pricing with Market Pow
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Chapter 11: Pricing with Market Power

Copyright © 2009 Pearson Education, Inc. Publishing as Prentice Hall + Microeconomics + Pindyck/Rubinfeld, 7e.

v

correlated—that is, Theater A would pay more for both films: —_—
b _ =2
Gone with :Le Wind Getting Gertie's Garter A' A» - ( - I’B/ 000 —* Te - 2 ,S/wo
Theater A 512000 $4000 2y + 2y = 11,004 oo = (g0 = 24,000
Theater B 5100000 s3too 4 B _ 000 _ I .
&I + LZ - lo} € 30@ - 3/@ m (- 90”11’{; S’emq‘/g/g
R

If we bundled the films, the maximum price that could be charged
for the package is $13,000, yielding a total revenue of $26,000, P = 0006 —5 TR, = 2-/0000
the same as by renting the films separately. ! / - Lo/ooo

/

Pz"/%@oo - TRL=2 e 300
)

24 of 41 = 46oo
/

Teﬂfép = ZQ/OOO
Here/ b‘/\mﬁ\'mg gives the same TR 4S
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faluations

Figure 11.12
Reservation Prices .

Reservation prices r, and r, for
two goods are shown for three $10 bommmme o
consumers, labeled A, B, and C.

Consumer A is willing to pay up to

1

i

)

$3.25 for good 1 and up to $6 for A !
good 2. W ? H
$5 - ] !

] B

$325 b oo mm e oo °*

I I I

] i I

I 1 ]

] ] 1

i ] ]

] I ]

L 1 L 1

$3.25 85 $8.25 $1
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Relative Valuations

Figure 11.13
Consumption Decisions When

The reservation prices of

consumers in region | exceed the

prices P, and P, for the two
goods, so these consumers buy
both goods.

Consumers in regions Il and IV
buy only one of the goods,

and consumers in region |l buy
neither good.

Chapter 11: Pricing with Market Power

Copyright © 2009 Pearson Education, Inc. Publishing as Prentice Hall « Mi
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Relative Valuations

Figure 11.14

Consumption Decisions When
Products Are Bundled

Consumers compare the sum of (oo
their reservation prices r, + r,, with 90

the price of the bundle Pg.

is at least as large as Pg.

Chapter 11: Pricing with Market Power

Copyright © 2009 Pearson Education, Inc. Publishing as Prentice Hall « Mi omics « Pindych infeld, 7e.

They buy the bundle only if r; + r,

0|

= Py kit

4

2,42, = By I 2,44, > P,

- Consomers will
- - , . -x__n_._._._._;_:_l_: PV)_cthe

bu_\.'hundja‘;.;.

o T

T
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Rel‘eﬁve Valuations /

r

! Py n
Do vor BW Ag) 2,0 o
Figure 11.18 "'2.<Pz.
Reservation Prices

In (a), becausedeﬁ‘iandmpeﬂamm ﬂy cofrelatad; the firm does not gain by
bundling: It would earn the same profit by sellmg the goods separately.

In (b), demiantbiaid CRHERN Akgatisely sorglaied. Bundling is the ideal strategy—all
the consumer surplus can be extracted.

Chapter 11: Pricing with Market Power
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Relative Valuations

R 42 2 14000 (F°)

Figure 11.16 ’1P
Movie Example (Gertie,

8
P=1 4000
Consumers A and B are two movie Q - 2
theaters. The diagram shows their
reservation prices for the films Gone

S10,000

=

g 3 4 ! 2 TR = 2.1¢uo0 = L%00e
2 with the Wind and Getting Gertie's 2-1 ‘f }
o Garter.

k] e

x IBEtavse-tedemangs FEGotvely S000 -

] AL nt aan

S eorelated Bundigpars 0 o)

= B R SR el - TW

=

=
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=
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]
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o
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Mixed Bundling
o mifxed undiitg  Selling two or more goods both as a oo
package and individually. / /-
o pure bundling Selling products only as a package. V = 6 }’* oPTION | §e[ h"j 59[’“7“1¢13,
Figure 11.17 y or /lZ = lw—-/l(

/,'I +2_ <z |00 X -
" 2 -
Mixed versus Pure Bundling st / —_ ~— ?' :? PL = ?
With positive marginal costs, mixed w A
’mg may be?norae profitable than ( m\ haxep BynDvd [CV\SI'd r 5” ool | °
pure bundling. f' = 8945 °
f, - 32.49¢ I-F?'-=§°- 7 G, C"D will bma . 5o le 3 )
T, = £-@- AG-Q -(p -4))Q =(50-20).3 =90 f

Consumer A has a reservation price for
good 1 that is below marginal cost ¢,,

and consumer D has a reservation s
price for good 2 that is below marginal @

PP 1o

cost c,. ¥ J_F P = ¢o d D will b“‘p » So Q =2
L1l o= 5X ‘ /
With mixed bundling, consumer A is 2 ®A well bwé g '

o

induced to buy only good 2, and
consumer D is induced to buy only
good 1, thus reducing the firm's cost.

only 9ol 2 ! 1"' - (?‘ -AC)) Q_‘: ( 60 -20).3
R ORI S CI A O

o, (F,-—A(.’l)Q‘: ( 90 - 20). |

Chapter 11: Pricing with Market Power
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(@ & add wll . .
o 17 = SO

(n/l = (P'— A(,)'Q’; (3945‘._7,0).‘ wa n‘&lﬁ(«k«u, [}
= 6935 4 Mgt Good 2

T, = Co-A)Q,: (#2.95-3%0)- If 7,z 40, #,BC will by .50 & =3

= sk d
T - (o a)ghe (oo 50)-2 5] T,: (6-4)Q, = ( 40 -3%)3 < 30f
® ¥ b=so, A onad B will by . Q =2

BUNDLING ﬁm - 22900 Ll(/ D
77, = (Q-A’(’,_)QZ = (SO—— 30).2: qOﬂ

Mixed Bundling

Let's compare three strategies: IF. v

- 90 n o) =
=40, Only A bugs, So @, =/
2. Selling the goods only as a bundle at a price of $100. rﬂ:z, = (Vz, - ML) Q-z, = ( 0 -% )l 60-5’
3. Mixed bundling, whereby the goods are offered separately at 3
prices P, = P, = $89.95, or as a bundle at a price of $100. 90
TABLE 11.4 Bundling Example ¥ Yo —
[TABLE 114 unding o T . T i s orco- isof]

PD2 Page 19

1. Selling the goods separately at prices P; = $50 and P, = $90.

Market Power



x - »
. Moo W 1 dorion 5o
P, P, Py Profit
Sold separately $50 |/ s90 ¥ $150 OMIoN 2. Ql/ﬁE B(//VDZJ}VGJ»

Pure bundling — = s;oj/ $200
Mixed bundlin $89.95 $89.95 $100 $229.90
] w/ 8= 100 | A w0 p will buy, So @9

Copyright ©® 2009 Pearson Education, Inc. Publishing as Prentice Hall = Microeconomics « Pindyck/Rubinfeld, 7e. Mol C , | p— ( P — AC’ ) . Q B

= C )()O——(w—\—%o)) - 4

= (100- s0)e4
- So-q

Chapter 11: Pricing with Market Pow

(kM BUNDLING

s oled Seper rdd?‘

Mixed Bundling

(\/
Figure 11.18 5'() ‘-ﬁry W/& //
Mixed Bundling withlZam Marginal Costs \ /
f marginal costs are zero, and if consumers’ 20 b ( 'LOO) (l S-O)

demands are not perfectly negatively correlated,
OP1IUN% MIKED BUVDLIVA-

mixed bundling is still more profitable than pure

In this example, consumers B and C are willing to
pay $20 more for the bundle than are consumers A

bundling.
and D.

2= ?

L H L L y
£10 X0 a0 o 9 100 120 [/ & 9
TABLE 11.5 Mixed Bundling with Zero Marginal Costs P -

With pure bundling, the price of the bundle is $100,
With mixed bundling, the price of the bundle can be
increased to $120 and consumers A and O can still
be charged $90 for a single good.

Chapter 11: Pricing with Market Power

P, P, Py Profit
Sell separately $80 580 - 320
SR @ D @) e VHIFY Tuos gesul
4 — —=

Copyright © 2009 Pearsan Education, Inc. Publishing as Prentice Hall + Microeconomics * Pindyck/Rubinfeld, 7e. 32 of 41
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C Advertising

)

The firm can capture surplus using non-price strategies
such as advertising.

Profitwith A,
dollars of advertising

Price (§ per unit)

adverlising L =
MZ:MC Qo

Quantity (units per year)

Alp ddvertisn,

@/F a,o{VlYfl'i[Wa_ ) V=1 +r

P=F
Q=-Q, (W Me =M()
Moo= T + I wheh is
hishoy  thom
Ixr
(WS\J must  FUlfill o conditions

hrtnre. @ MR =mc for Pmoluc‘hm of
. uod ,

@ NRA - Nc’A for o(e‘l‘efm(ug__
. Optiwe| Soly
Qs(pemoli‘f'we.

1% NEA» 7 M Old V(f%lﬁ/l} W107Q

( Advertising

v Lo

) 1 MR%<M04

Advertising comes with costs; therefore, for a firm to
maximize profit, two conditions must hold:

1) Quantity is optimally chosen:
MR(Q) = MC(Q)

DM Cusmanmdidtiira am Aduarbicine ic Aantimaallo sl AacAans
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MR(Q) = MC(Q)

2) Expenditure on Advertising is optimally chosen:
MR(A) = MC(A)

( Advertising

Recall the Inverse Elasticity Pricing Rule (IEPR):
P—-MC 1

P £
The IEPR tells us the profit-maximizing price.

We can derive a similar expression for a profit-maximizing
firm to choose the optimal level of advertising:

where 8 is the advertising elastici y of demand.

LHS = ratio of advertising expenditure to TR
RDH = ratio of the two elasticities

PD2 Page 22
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Suppose you own a restaurant specializing
in fine steak dinners, and you want to maximize your
profits. Your marketing studies have revealed that your
own price elasticity of demand is — 1.5 and that your ad-
vertsing elasticity of demand is 0.1. Assume that these
clasticities are constant, even if you change your price
and your level of advertising.

Problem

T T LT el P
i) INETPIet Uic aavertising <

Lo

(b) How much should you mar
marginal cost of your dinners? What should your

advertising-to-sales ratio be?

LEARNING-BY-DOING EXERCISE 12.7
Markup and Advertising-to-Sales Ratio

PD2 Page 23
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