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Behaviour-Based Price Discrimination with Retention

Strategies

Abstract

In imperfect competitive markets firms have some market power, thus the prac-
tice of price discrimination is possible. In oligopolistic models, behaviour-based price
discrimination is analyzed following two different approaches: the switching costs ap-
proach and the brand preferences approach. A recent Ofcom’s report makes a reminder
to the practice of firms implementing retention strategies, as a way to discourage cus-
tomers to change the current supplier offering to all customers who show an intention
to switch a special price discount.

The main objective of this Master Dissertation is to develop a theoretical model
that analyzes the effects of retention strategies under the switching costs approach.
After consumers have made their first-period consumption decisions and decide to
change supplier in the second-period, they have to incur switching costs. It is a
model that extends Chen (1997) by allowing firms to employ retention strategies. It
is also a model based on Esteves and Rey (2010), that consider retention activity but
under the brand preferences approach.

The results, when compared to those obtained without retention strategies, sug-
gest (i) a lower deadweight loss due the less inefficient switching; (i) a lower firms’

profits; and (74i) a higher consumers’ surplus.

Keywords: Behaviour-based price discrimination, retention strategies, switching

costs



Discriminagao de Precos com Estratégias de Retencao

Resumo

Em mercados de concorréncia imperfeita, devido ao poder de mercado das empre-
sas, a pratica de discriminagao de precos torna-se possivel. Nos modelos de oligopdlio,
a discriminagao de pregos, com base no reconhecimento do perfil de compra do con-
sumidor, ¢ analisada segundo duas abordagens: a dos custos de mudanca associados
a troca de empresa ou a das preferéncias (exdgenas) do consumidor. No relatério de
2010 da Ofcom, é feita uma chamada de atencao para a préatica da implementacao de
estratégias de reten¢ao, como forma de desencorajar os consumidores a trocarem de
empresa, através da oferta de um desconto a todos aqueles que mostram intencao de
trocar. O objetivo desta Dissertacao de Mestrado consiste no desenvolvimento de um
modelo tedrico que analise os efeitos da implementacao de estratégias de retencao, sob
a abordagem que os consumidores tém custos associados & mudanca de empresa, apés
terem feito a sua escolha inicial. E um modelo que resulta de uma extensdo daquele
que é apresentado no artigo de Chen (1997), considerando os mesmo pressupostos
base e incluindo a capacidade das empresas em definirem estratégias de retencio. E
igualmente um modelo assente no apresentado em Esteves e Rey (2010), que incor-
pora a capacidade das empresas em praticarem estratégias de retencao, mas seguindo
a abordagem das preferéncias exégenas dos consumidores. Os resultados, quando
comparados com os obtidos no caso da impossibilidade de implementacao de estraté-
gias de retengao, sugerem (i) uma menor perda de bem-estar, resultado da menor
troca dos consumidores; (i) um menor lucro para as empresas e (iii) um aumento no

bem-estar dos consumidores.

Palavras-chave: Discriminacao de pregos, perfil de compra do consumidor, estreté-

gias de retencao, custos de mudanca
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Chapter 1

Introduction

“Price discrimination is a ubiquitous phenomenon. [...] Thus, the analysis of the forms that
price discrimination can take and the effects of price discrimination on economic welfare are a
very important aspect of the study of industrial organization.”

Hal Varian (1989), Handbook of Industrial Organization, Vol. 1

In many imperfectly competitive markets firms can have the tools to engage in price
discrimination practices. According to Stigler’s (1987) definition, price discrimination is
the ability of firms to charge different prices in the selling of the same or similar products
where the ratios of their marginal costs are different.

Usually, we can see different forms of price discrimination in several day-to-day cases,
such as students’ discounts on cinema tickets or differential pricing on business and leisure
airline travellers. According to Pigou (1920) there are three types of price discrimina-
tion. Under first-degree price discrimination, firms are able to charge a different price
to different consumers according to their willingness to pay. In this case, price is equal
to the consumer’s reservation price and firms are able to extract the entire consumer
surplus. Second-degree price discrimination occurs when firms charge nonlinear prices to
consumers. The most common examples are the discounts to consumers who buy large
amounts of the product (quantity discounts) or the imposition of a two-part tariff, i.e.,

firms require that consumers pay a fixed fee (regardless of the quantity bought) plus a
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variable component (that depends on the quantity bought). Third-degree price discri-
mination is probably the most common form of price discrimination and it arises when
firms charge different prices according to the consumer’s observable characteristics.

Third-degree price discrimination is the most common form of this business practice.
Charging different prices to different consumer groups is the most commonly used. A
new type of third-degree price discrimination has been implemented recently as a result
of the developments in information technologies. Firms have been increasingly able to
gather and record more information about consumers’ preferences and use this informa-
tion to charge different prices according to the consumers’ purchase history. This type
of price discrimination has been known in the economic literature as Behaviour-Based
Price Discrimination (BBPD)!. Since firms are able to recognise their own customers
and those of their rivals, firms can try to poach the customers of their rivals by offering
them better deals. This may lead some customers to switch providers.

The analysis of BBPD has been done on the basis of two approaches. In the brand
preferences approach purchase history discloses information about consumers exogenous
brand preferences (e.g. Fudenberg and Tirole (2000)). In the switching costs approach
purchase history discloses information about consumers’ switching costs (Chen (1997)).

In a recent Ofcom’s report ? a new form of price discrimination is identified: save or
retention strategies. This strategy is as a way to make it less attractive for a customer
to search for and switch to a competing firm, i.e., save activity discourages customers
to switch because the switching process is more expensive. In a Losing Provider Led

(LPL) ? process, for the consumers’ switching process to be completed, customers have

! Behaviour-based price discrimination is also known as price discrimination based on purchase history
or dynamic pricing.

20Ofcom is an independent regulator and competition authority for the United King-
dom communications industries. See the report in “Strategic review of consumer switch-
ing”, Ofcom, September 2010 (http://stakeholders.ofcom.org.uk/binaries/consultations/consumer-
switching/summary /switching.pdf).

3An alternative to the LPL process is the Gaining Provider Led (GPL) process. Under the GPL
process, customers only need to agree to a deal with their new provider who then contacts the customer’s
existing provider to complete the switching. In contrast with the LPL process, under the GPL process the
switching process is easier but the risks of mis-selling are higher because customers have less information



to validate a code that has to be requested from the existing firm. In the United Kingdom,
customers who want to switch their mobile telephone service must contact their existing
provider and request a porting authorization code ¢ which they then put through to their
new provider in order to complete the switching process. So, this code request provides
firms with the information that the consumers are willing to switch and allows firms to
offer advantageous deals to those customers with the objective of retaining them. Since
save activity can potentially make more difficult the switching processes, it is important
to understand the economic and welfare effects of this business practice.

Motivated by the Ofcom report Esteves and Rey (2010) are the first to investigate
the competitive and welfare effects of BBPD when firms can also engage in retention
strategies. They do that in the context of the brand preference approach. They show
moving from BBPD with no retention strategies to BBPD with retention strategies is
bad for industry profits but good for consumers and overall welfare.

This Dissertation has two main goals. First, it aims to offer a review of the main re-
sults derived in the literature on BBPD taking into account the two approaches. Second,
it aims to develop a theoretical model to investigate the economic and welfare effects
of BBPD with retention strategies in the switching costs approach. Thus, the model
developed in this thesis is based on Chen (1997) and Esteves and Rey (2010).

This Dissertation is structured as follows. Chapter 2 presents in detail the models
who give rise to each approach as well as their main findings. We will also discuss the
comparison between the results in both approches. First, it is presented the Chen’s (1997)
model of BBPD in the switching costs approach. Then, it is presented the same steps
for the case of Fudenberg and Tirole’s (2000) model of BBPD in the brand preferences
approach. In the end of this Chapter it is presented some of the main extentions to the
economic literature on BBPD.

Chapter 3 introduces retention strategies in the the two-approaches presented in

about the implications of the switching process.
4The request of a porting authorisation code (PAC) occurs only when customers wish to change their
mobile provider but want to maintain their existing phone number.



Chapter 2. Using the model of Esteves and Rey’s (2010), Section 3.1 analyses the effects
of BBPD with retention strategies under the brand preferences approach. The main
contribution of this thesis can be found in Section 3.2 where it is developed a theoretical
model with BBPD and retention strategies in the switching costs approach. The welfare
analysis is presented in section 3.2.3. Finally, Chapter 4 presents the main conclusions

of this work.



Chapter 2

Literature Review

In markets with repeated purchases, firms are able to recognise consumers’ past purchase
information and this feature allows firms to charge different prices to different consumers.
We can find some examples in telecommunication markets or in banking sectors. In
telecommunication markets it is usual that one firm offers a lower price to a customer
who uses a rival’s service. Or, in the banking sector it is usual that one banking company
offers a lower interest rate to a customer who change company. We can notice that
in these two examples there are two common features. First, the price that one firm
charge depends on consumers’ past purchases, namely whether or not the consumer
bought from a competitor firm in the past. This implies a dynamic interaction in the
marketplace. In these markets firms do not have to commit to their futures prices and can
learn about consumers and segment the market in a better way. Second, these examples
operate under imperfect competitive markets, namely in oligopolistic markets. This form
of price discrimination is designed in the economic literature by behaviour-based price
discrimination (BBPD). Thus, in broad terms, behaviour-based price discrimination is
a form of price discrimination in which each firm charges a different price to different
consumers according to their past purchases (consumers’ purchase profile).

The literature for this study is mainly grounded on price discrimination in imperfectly

competitive markets, specifically on the BBPD literature. Works from Chen (2005), Fu-



denberg and Villas-Boas (2006) and Esteves (2009b) gather the most important surveys
on BBPD. On the other hand, Armstrong (2006) and Stole (2007) focus on price dis-
crimination in imperfectly competitive markets.

There are two common approaches to modelling behaviour-based price discrimination:
the switching costs approach and the brand preferences approach. The switching costs
approach is based on the model presented in Chen (1997). In this approach firms and
consumers interact for two periods. In the beginning of the game the firms’ product
are perfect substitutes, however after first period decisions have been made consumers
are in some way locked-in to their previous supplier due to the existence of switching
costs. Thus, purchase history reveals information about switching costs. The second
approach is due to Fudenberg and Tirole (2000). They propose a two-period model where
consumers have different brand preferences for the firms’ products from the beginning.
Here, purchase history reveals information about exogenous brand preferences.

The aim of this chapter is to present in detail the models who give rise to each
approach as well as their main findings. We will also discuss the comparison between
the results in both approches. First, it is presented the Chen’s (1997) model with price
discrimination and comparing it with the benchmark case without price discrimination.
Then, it is presented the same steps for the case of Fudenberg and Tirole’s (2000) model.
Finally, we discuss some of the main extensions that have been proposed on the BBPD
literature, as is the case of assuming that firms can engage in BBPD with retention

strategies.

2.1 Switching Costs Approach

This section presents the main economic effects of behaviour-based price discrimination
in the switching cost approach. We review the two period model developed in Chen

(1997) in which firms offer in each period an homogeneous product but consumers have



to incur a switching cost if they decide to change suppliers after the initial purchase .
Based on past purchase history firms can recognise a previous own customer and a rival’s
one and price discriminate accordingly. Chen called this practice "paying customers to
switch”.

It is assumed that there are two firms, A and B, and that each firm produces an
homogeneous product with constant and equal marginal cost ¢, ¢ > 0.There is a unit
mass of consumers and each consumer wants to buy one unit of the product either from
firm A or B. Consumers’ reservation price is given by v. In the first period, each firm
chooses simultaneously its price, p',7 = A, B. In the end of period 1, after consumers
have made their decisions of consumption, each firm gets a proportion of the market,
resulting in proportion « for firm A and (1 — «) for firm B, where 0 < o < 1. After
consumers’ first-period decisions have been made, in period 2 each firm can identify their
own customers and the rival’s customers. If a consumer switches to purchase from a
different supplier he has to incur a switching cost, s uniformly distributed on [0, ¢]. In
the second period, firms can price discriminate between their own customers and the
rival’s customers, choosing a set of prices (p%, ply),with i = A, B. Firms and consumers

discount second-period profits using the same discount factor, namely 6 € [0, 1] .

2.1.1 Second-period Equilibrium

As usual the model is solved by backward induction. In the second period, each firm

can recognise their own customers and the rival’s customers and charge different prices

! According to Klemperer (1987) there are at least three types of switching costs: transaction costs,
learning costs and artificial (or contractual) costs. Transactions costs are present when the switching
occurs between identical services. A typical example is costs incurred when a consumer changes his
bank account, which involves the closing of one set of accounts and the opening of another set in another
bank. Learning costs are incurred when consumers only switch to a new provider (that is new for him).
An example is the costs associated to get a new word processing system that has the same functions
as others but that also has a manual written in a different style. The third type of switching costs is
artificial or contractual costs and arises entirely at firms’ discretion (and there are no social costs of
brand switching). The two-first types of switching costs reflect real social costs of switching between
brands.



at these different segments of consumers. In this way, firms charge a set of prices such

that pg, is the price for existing customers and pJ, is the price for rival’s customers.

The indifferent consumer between choosing again firm ¢ or switch to firm j in the

second period is such that
V=Pl =V =P — S
with i, j = A, B and i # j.
Thus,

__ o0 r
§ = D2 — Pj2

Consumers with s > pg, — pj, buy again from their currtent suppliers while those with

$ < Pip — Pjp do switch.

Let us gaa represent all consumers that buy again from firm A (with high switching

costs) and gp 4 represent all consumers switch from firm A to firm B in the second period

(with low switching costs). Given that s ~ U [0, ¢], it follows that

@
qaa = Oé/ f(s)ds = — (¢ — plho + Do)

o
¢
And, qp4 is given by

«

qBA = Oé/ f(s)ds = — (Pho — Ph2)
0 )
Doing the same for firm B it is straightforward to obtain:

(1-a)
¢

(1 —pha + Plaa)

¢
g = (1 — a)/ f(s)ds =

wan = (1-0) [ f(s)ds = (1770‘) (Vs — 1)

In this period, firm A and firm B’s profits are, respectively,

Taz = (D% — €)qaa + (Pha — €)qan

10
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T2 = (P2 — ¢)aBB + (P2 — €)4BA
Substituting equations (3), (i), (iii) and (iv), in the above profit functions we obtain:

(1-a)

Taz = —(pho — ¢) (1 = Plho + Pla) + T(piu —¢)(PBa — Plaz)

<1 Q

]_ _
Tp2 = %(ﬁé? —¢) (1 = phy + o) + %(p%g —¢)(Ph2 — P2)

Given that g; is the number of consumers that choose firm ¢ in both periods (1 and
2), and ¢j; the number of consumers that choose firm ¢ in the first period and switch to

firm j in the second period it follows that firm’: second-period profits are
T = (pip — €)qii + (Pl — )qij, 1= A, B

In this period each firm chooses simultaneously and non-cooperatively the pair of
prices (p%, pl,) as a way to maximize m;. From the profit maximization problem we

obtain the following result.

Proposition 1 In the switching costs approach without retention strategies, second-

period equilibrium prices are given by

o% 2
Diz = §¢+ c
1
= _0+
Dio 3¢ c

with 1 = A, B.

Proof. See the Appendix. m

Thus, each firm charges a lower price to the rival’s customers than to its own customers
in the second period. Additionally, consumers with high switching costs (s > %qb) will

not change supplier in the second period while those with lower switching costs change

11



supplier in period 2. An important remark is that in the second-period equilibrium, prices
do not depend on firms’ market shares. This means that in the first period, consumers
will purchase from the firm with lower price and if prices are equal, firms split evenly the
market.

Each firm has the following second-period equilibrium profits,

2.1.2 First-period Equilibrium

In the first period each firm chooses its first-period price taking into account how such
price affects first-period profit as well as second-period profits. As firms’ products are
perfect substitutes in period 1 all consumers purchase from the firm which offers the
lowest price. When first-period prices are equal it is assumed that a consumer buys from
either firm with equal probability. The number of consumers who buy from firm A in
period 1 is given by « and all the remaining consumers buy from firm B. This means
that

qa1 = ¢

and,

g1 =1—«

In broad terms, firm A overall profit can be written as

TA=TAlL+ 0Ty

WA:(pAl—C)CY—l-%(%—Fa)

12



Doing the same for firm B, it follows that its overall profit is

ﬂgz(pgl—c)(l—oz)—k%b(%—a)

Now, we have to analyse the different situations that can occur in the first period.
From the Bertrand game, three situations are possible: (i) pai = pp1; (1) pa1 < ps1;
and (ii1) pa1 > pp1-

Consider first the case where p4; = pp1 and a = % In this case both firms have the

same overall profit, given by

1 )
T = 5(]91‘1 —c)+ E(w

with i = A, B.
Consider now the case where p4; < pp1 and a = 1. In this case, firm A’s overall
profit is
4
TA=Dpar—C+ §5¢

and firm B’s overall profit is given by

09

T — —.

9

Finally, if pa; > pp; it follows that o = 0. In this case, firm A’s overall profit is

0¢

TA = —

9
and firm B’s overall profit is given by
4
T — PB1 —Cc+ §(5§b

Solving the equilibrium for the entire game we can show that the game has a unique

13



subgame perfect equilibrium defined in the following proposition.

Proposition 2 In the model with price discrimination in the switching costs approach,
there is a unique subgame-perfect equilibrium, in which firm i’s first-period equilibrium
price 1S given by

0

*_
ph=c—

3

second period equilibrium prices are given by
. 2
P = gﬁb tc

1
=0+
pz2 3¢ c

and overall equilibrium profit is equal to

Proof. See the Appendix. m

Note that first-period equilibrium price is lower than marginal cost. The reason is
that firms try to capture more customers in the first-period as a way to increase their
base of locked-in customers.

In order to evaluate the economic effects of price discrimination in the switching costs
approach we present next the benchmark case where price discrimination is for any reason

not permitted.

2.1.3 No discrimination benchmark case in the switching costs

approach

This analysis is also based in Chen (1997). Consider the same model as before except that

now price discrimination cannot for any reason occur in period 2 (e.g. it is prohibited

14



or firms cannot segment consumers). Thus, each firm charges a uniform price in period
2, namely pj%, i« = A, B. After observing the price offered by each firm, each consumer
makes the decision of switching or not from his previous supplier. Look first into the

second period.

Second-period equilibrium

The indifferent consumer between buying again from firm A at price p'j, or switching to

firm B and pay p%, is such that:
U—Phy =V —Ppy— 5
Thus,
§=DPas — Ppa-

The number of consumers who buy from firm A (¢Y%) are only those with high switching

costs (5 > pY%y — Py). Firm B captures the remaining consumers. Therefore,

A /“d S — pla + Py)
gy = & —as = —\@Q—DpP P
A §¢ ¢ A2 B2

and -
pme [ asr 0w [ las = U0t p) - (-
qp =« [ —ds -« —ds = —(phs — P — Q).
B . & - ¢ Paz ™ P2
Each firm has the following profit function,

«

Tho = (Do — )qa— (P — ) (@ — Pl + Da)

-

u U a U U U
Tpy = (PB2 - C)Q% = E(pm - C)(FZQ - pB2) + (1 - a)(pm - C)

15



Proposition 3 In the switching cost approach with no price discrimination, second-
period prices depend on first-period market share and are given by:

1+ , 1
. (a¢+0 ifa >3
1
2

Pas =
Ho‘ d)+c if a <

Clg e, ifa>1
1
2

Pgy = ,
3(1a¢—|—c if a <

Each firm has the following equilibrium profits

. ol ifa> i
1Ia < 5
) 2
Cilo. ifaz=;

7TB2 = 2 O¢)2 . 1 (4)
9(1 ) (b’ if a <3

Proof. See the Appendix. m

In contrast to the equilibrium under price discrimination, when firms cannot price
discriminate second-period prices do depend on first-period market share: a firm’s second-

period price is an increasing function of its previous market share.

Corollary 1. When a = % second-period uniform prices are equal to p%y = Py =

¢ + c. Thus, being permitted price discrimination decreases second-period prices. As a

result of that second-period profits fall down with price discrimination.

First-period equilibrium

Without price discrimination, a firm with higher market share will charge a higher price

in the second period. Consumers are rational and take this into account when they

16



make their consumption decisions in period 1. Considering for instance the case where
P4y > py, where a > 1.
Given 5§ = p'%s — pl%,, in the first period and at given pair of prices (p'y;, p%;), the

indifferent consumer between to buy from firm A or buy from firm B is

| 5 1
v—p21+5(v—/ pzzg—bds—/ <p%*2+s>g—bds) o= plhy 4 6 (v — p)
5 0

Simplifying, we can get that

U U U* Uk 1 Uk Uk
Pa1 — Pp1+ d ((PA2 - p32> - %(pAQ - p32)2) = 0.

From second-period equilibrium prices we have that (p'4y — ply) = @qﬁ, for a > %

Substituting in the equation above we find that

dp(2a — 1) (4 + 1)
18a2

Par — Pp1 + =0

First-period profit for each firm is
T = (P — o)

and

T = (P — ) (1 = @)

Proposition 4 Without price discrimination and under the switching costs approach,

first-period equilibrium price is given by
2
= c+ =0
Pi1 3 ¢
fori= A, B.

Proof. See the Appendix. m
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It is interesting to note that the ability of firms to recognise customers and price
discriminate accordingly in period 2, reduces first and second-period prices. Second-
period equilibrium prices are lower with price discrimination, as well the first-period

equilibrium prices.

2.1.4 Welfare Analysis

This section aims to evaluate the welfare effects of BBPD in the switching cost approach.
In this analysis we take into account the symmetric SPNE obtained with and without
discrimination.

Look first at consumer surplus.

With BBPD without retention strategies, the overall consumer surplus is

| § 1
CS™ =v—p; +0 (v — / Doy —ds +/ (Pis +§)—ds>
N 0 ¢

CS”T:v—c—I-%(S—i-é{v—;(;qb—i-c) —é(%qzﬁ—l—c—l—égb)]
CS™ = (14 6)(v—¢) - %Ms

Without price discrimination and with o = %, the overall consumer surplus is given
by
CS"=v— pit +0(v—piz)

C’S"d:v—c—§5gb+5(v—gb—c)
08" = (14 8)(v— ) ~ 266

We have already seen that when o = 1 all consumers pay a higher price in both

|

periods under no price discrimination. Therefore, consumer surplus is higher under the

case when firms "pay consumers to switch".

By the same reason, both firms’ equilibrium profits are lower with price discrimination

18



than without price discrimination. And, with BBPD without retention strategies and

with o = %, the overall profits of each firm, I1"", is

nr __ _x *
" =7} + omj;

wr_ L 00 1.1
I1 —2(0 3 c>+5¢(9+6)

_ 99
9

Without price discrimination and considering a = %, the overall profits of each firm,
1, is

nd __ % *
" =77, + oml,

1 2 1
e = — —0¢ — o=
2 (300~ 30)
5
o =24
500
With price discrimination we can note that firms’ profits are lower than without price

discrimination. Thus, price discrimination is bad for firms.

The overall welfare is given by the sum of consumer surplus and industry profits.

With BBPD with no retention strategies, the overall welfare, W™ is given by

W'be — CSTL’I‘ + HTL’I’

ind

209

e ((1 +8)(v—rc) — %M) Ty

WW:(&H)(U—C)—%M

And, without price discrimination, the overall welfare, W™, is

wnd = S+ 10

ind
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Wwnd = ((1 +)(v—rc) — §6¢) + %(M
W = (1+0)(v—rc)

Note that,
1
nro__ nd -
W W 185q§ <0

Thus, we observe that price discrimination is bad for overall welfare due to the
inefficient switching. As expected with price discrimination there is a deadweight loss in

the second period, given by

s
DWL" = 5/ sf(s)ds = 59

Without price discrimination and with o = %, Py = Py = ¢+cand s = 0. Following

this result, there is no deadweight loss without price discrimination.

The following table summarises the welfare effects of price discrimination.

Consumer Surplus Firm Profits Welfare Deadweight loss
Without | (v—¢)(1+0) — 30¢ 20¢ (1+9)(v—rc) —
With (1+90)(v—c)— 1%&25 % 6+1)(v—c)— 1—18(5¢ %
TCS lm w T DWL

With price discrimination, second-period and first-period prices are lower than the
uniform price. Thus, the consumers surplus increases (more consumers pay a lower
price) and firms profits descrease (for the same reason). Because some consumers change

supplier and there is a cost of switching and a deadweight loss due the swictching.
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2.2 Brand Preferences Approach

Now it is assumed that consumers have brand preferences for the two products as in
Fudenberg and Tirole (2000) which are present from the begining and fixed accross the
two periods of the game. There are two firms, A and B, with constant marginal cost c,
¢ > 0. Each consumer desires to buy one unit of product from either firm A or B, in each
of the two periods. Each consumer willingness to pay v is sufficiently high such that no
consumer stays out of the market. Consumers have exogenous preferences, 8, distributed
on a Hotteling line of unit length, such that # € [0,1]. As made by Chen (2005) we
present a simplified variation of the Fudenberg and Tirole (2000), by assuming that 6
is uniformly distributed on [0,1]. Firms are located at the endpoints of the Hotelling’s
line and consumers have to incur transportation costs ¢, per unit distance. This means
that a consumer located at = incurs total cost ps + tx if decide to buy from firm A at
price py; if he decides to buy from firm B at price pg he has to incur total cost given by
pp + t(1 — ). In the first period, firms cannot observe consumers’ preferences so they
quote a uniform price. After consumers’ decisions have been made, each firm is able
to recognise their own previous customers and the rival’s previous customers and price

discriminate accordingly.

2.2.1 Second-period Equilibrium

Suppose that from first period competition firm A serves all consumers to the left of 6,
and firm B serves all consumers in the right of #;. So, when firms can recognise their
own customers and rival’s customers, they can charge different prices to those different
customers’ segment.

Let us first look at firm A’s turf, where 6 € [0,6,]. In the second period, a consumer

located at 6,4 is indifferent between buying again from firm A or switching to firm B iff
Pag + 104 = ppy + (1 = 04)
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0, = % X p%22_tp,042

Consumers with 6 € [0,04] have a strong preference for firm A and they decide to
buy again from firm A. On the other hand, consumers with 6 € [04,60,] decide to change
from firm A to firm B in the second period.

Similarly, on firm B’s turf we have that

Graphically,

A's turf B's turf

T | |
0, 6, 65

Loyals Switchers Switchers Loyals

[ p—
- —L

Customer poaching and brand switching (in Fudenberg and

Tirole (2000))

Look again on firm A’s turf. In this turf each firm (A and B) solves the following

maximization problem:

L Py — Pho
Maz { (¢ —c) ( = + 282 LAz
o {0~ ) (5 + 72

1 pr _ po
M ro 0, — - — B2 A2
P%Cix {(pm c) ( L T Ve

Solving the maximization problem we can find the following results

Proposition 5 Under the brand preferences approach, second-period equilibrium prices

are given by
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(i) if 1 <6 <3
(o 1 T* 1
o = gt(201 + 1)+ phy= gt(3 —40;) +c

1 1
Pp2 = §t<3 —201)+¢c  ppy= gt(491 -1 +e

(i) if 01 <

=

1
Phe =t(1—=201)+¢c;  ply = 5t(3 —46) + ¢

* 1 %
(1) if 01 > % :
* 1 7%
Py = 5t(291 +1)+¢ ph=c
0% 7% 1
Phe =1(200 — 1) +¢; Py = §t(491 —1)+c

Proof. See the Appendix. m
1

In the interior solution, when ; < 6; < %, both firms have the same profit in the

second period, given by

T = gt(zef —20,+1) (10)

with i = A, B.

Corollary 2. With 6, = %, each firm has the same profit in second period, given by

Ty = l%t.
2.2.2 First-period Equilibrium

Given p;1,i = A, B, the indifferent consumer is located at 6; such that

par +t01 + 0 [Py +t(1 —61)] = pp1 +t(1 — 61) + 0 [plyy + t04]
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Simplifying and substituing p'3; and p'y5, first-period demand is

1 3(1731 - pAl)
f, = — 4 B PAL
LS T

In the first period, the equilibrium choices are about p4; and pg,. 6 is a function

of first-period prices, such that 6, = f(pai1, pp1) and in the interior solution, when

4—11 <6, < %, the overall objective function for firm ¢’s profits is

(pn - 0)91(p¢1> +0 gt (2(‘91(]%1))2 - 291(]%'1) + 1)

with ¢ = A, B.

Proposition 6 In the model with price discrimination under brand preferences approach

there is a unique equilibrium given by

t

pi1:3

(3+9)+c

and second-period equilibrium prices, with i = A, B

5 ==t+c and p., =-t+c
Pi2 3 Pis 3
and overall profits
t
I; =— (8 +9
15 (80 +9)

Proof. See the Appendix. m

2.2.3 No discrimination benchmark case in the brand

preferences approach

If firms cannot recognise their own customers and rival’s customers, they cannot price

discriminate. Thus, in both periods firms behave like in the standart Hotelling model.
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The indifferent consumer is located at 6 such that:

Pl + 10 = ppy + (1 —0)

L pp—p4
g=- 28 _TA
5T T o

In each period firm A and B solve the following problem:

Mazxm'y = (p— ¢)f
P

Mazty = (pg — c)(1 —0)
g

It is straightforward to show the following result.

Proposition 7 Without price discrimination, each firm price in period 1 and 2 is:
P =t+ec.

Owverall profit is
1
W= (1 46).
7r 5 (1+96)

Proof. See the Appendix. m

2.2.4 Welfare Analysis

This section discusses the welfare effects of BBPD in the brand preferences approach. To
achieve this goal we compute first overall welfare (W"¢), consumer surplus (C'S"®) and

industry profits (II"?) with no discrimination.

Without price discrimination
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As usual each period welfare can be conputed as W = v — ETC, where ETC' is the

expected transport cost. In each period welfare w is

1 1
w=uv-— (/ txdx+/ t(l—:z:)dx)
0 2

1t
w=0v— -
4

Overall welfare with no discrimination is thus given by W = w; + dws, so

Wwnd = <v — it) (14 96)

The profits of industry correspond to the sum of the two firms profits and is given by

" = (1 +0)

Consumer surplus is given by C'S™ = Wn? — 11"  thus

5
cSsmd = (v — Zt) (1+49)
With price discrimination

We now compute overall welfare (W), consumer surplus (C'S™) and industry profits
(IT"") with discrimination. When firms can price discriminate between old and new

customers, second-period welfare is:

04 01 0B 1
wy" =wv— [/ trdr + / t(1 — z)dx +/ trdr + / t(1— m)dm}
0 04 01 0B
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1
3

; ; :
Wi =y — [/ tedx +/ t(l —z)dx +/ tedz +/ t(1— a:)d;z:]
0 1 1 2

3 2 3

In the equilibrium, ¢; = %, 0o =z and Op = % So, second-period welfare is given by

nr 11
Wy =V — ==t

36

In the first period, the welfare is

1

1
wi" =v — (/2txdx+/ t(l—x)da:)
0 3

Joining both expressions, overall welfare is given by

wnr = w1 + 511)2

. 1 11
W = (v 4t) + 6 (v 36t>
11

1
W™ = (1 + ) = 3t — ==t

Overall industry is given by

2
" = (9 + 86
gt (9 +89)

Given the overall welfare and industry profits, the overall consumer surplus is given
by
OSTLT — WTL'I" _ HTL'I’

27



e = (s 1~ 2o ) - (Lo 39)

5 43
CS" =v(l+49)— —t— —=0it
ol +0) = 31— 55
The table below presents the welfare findings when we move from no discrimination
to discrimination in the brand preference approach. It shows that industry profits and

overall welfare decrease but consumer surplus increases.

Welfare Consumer Surplus | Industry Profits

Without | (v — 3t) (1 +6) (v—2t) (1+9) t(14 )
With | v(140) — 3t — 520t | v(1+8) — 26 — 226t | 2t(9 + 8)

W 1 ECS i

Comparison between the two approaches

After the analysis of behaviour-based price discrimation under the switching costs and

the brand preferences approach, we can make some remarks about the main results.

The results of two approaches have some common features. In both approaches price
discrimination decreases second-period equilibrium prices. If firms can recognise their
own customers and rival’s customers through consumers’ past purchase history, they
can charge a lower second-period price to rival’s customers in order to attract them.
Moreover, price discrimination reduces equilibrium profits and the overall welfare due to
inefficient consumer switching.

There are some diferences between the two approaches. In particular, under switching
costs approach prices increases over time and under brand preferences approach prices
decreases over time. In markets with repeated purchases consumers are "locked-in"
because with switching costs it is more difficult to change supplier in second period.
Thus, firms compete harder in order to acquire consumers in the first period and charge
a lower initial price. And, since customers are locked-in, in the second period firms

increase their prices. On the other hand, in the model present in Fudenberg and Tirole
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(2000) it is assumed that consumers are forward looking and they preview a lower price
in the second period (consumers become less elastic in period 1). Given this assumption,

firms are able to rise their first-period price and prices decrease over time.

2.3 Some of the main extensions on BBPD

Considering the models presented in Chen (1997) and Fudenberg and Tirole (2000),
some extentions have been made under each approach. The models were extended to
multiple periods and multiple firms, to other distributions of consumers’ preferences and
to markets where advertising is needed to inform consumers.

Under the switching costs approach, Taylor (2003) generalizes the model presented in
Chen (1997) considering n firms in the market, which means that the market becomes
more competitive. In his study, Taylor (2003) investigates competition and consumer
behaviour in subscription markets, where each firms knows its customers. In this market,
a firm can attract new customers offering a low introductory price while simultaneously
exploiting its own customers. In the case when there are only two firms operating in the
market, competition is soft and each firm has positive profits. When there are three or
more firms, each firm earns rent of its customer base but zero economic profits. That
happens because each firm offers the switcher an introductory price below cost in order to
attract more rival’s customers, and later recoups this through nonswitchers. Compared
with the duopolistic market, competitive markets can be less efficient because the lower
introductory prices induce more consumers to switch.

Under the brand preferences approach, Villas-Boas (1999) considers a situation in a
duopoly with infinitely lived firms and overlapping generations of consumers. Consumers
have relative preferences for firms’ products and, considering a two-period model, in each
period new consumers arrive and old consumers leave the market. The main results are
that (i) in equilibrium prices are lower because firms compete hard in order to attract

rival’s customers; (ii) greater consumer patience also lowers equilibrium prices because
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consumers become indifferent to which product to buy first, hence more sensitive to the
current prices (it intensifies competition); and, (7ii) greater firm patience softens the com-
petitive interaction. Chen and Zhang (2009) consider the practice of dynamic targeted
pricing based on consumer purchase history. Here, it is considered that firms and con-
sumers behave strategically and that there are three segments of consumers in the market.
The first two segments include those consumers who are loyal to firm A and firm B (and
where consumers purchase always from this firms). The third segment of consumers
consists of switchers, who always change provider in the second period. Firms only can
recognise the segment of consumers after the first-period purchase decisions. With the
presence of strategic consumers, there is a reduction of price competition, which implies
that consumers are worse off, and firm’s profits and social welfare increase. Considering
the case where the distribution of consumers’ preferences is discrete (binary distribution),
Esteves (2010) analyses the competitive effects of price discrimination based on customer
recognition in a duopolistic market. The welfare results and customer recognition do
depend on what is learned about consumers’ characteristics, which in turn depends on
the distribution of preferences. The main conclusion of this work is that price discrim-
ination based on customer recognition is bad for profits but good for consumers and
social welfare. Esteves (2009a) incorporates the advertising as an important informative
task, both for consumers and firms. It is considered the case where a firm recognises the
consumers’ purchase history and targets them with different advertising. Only the firm
that advertises the highest price in the first period has information to engage in price
discrimination. It is identified as "the race for discrimination effect", where each firm
has an incentive to price high in the initial period. Because price discrimination softens
competition rather than intensify it, all firms are better off even if only one firm can
engage price discrimination. Consequently, consumers are worse off and social welfare
decreases.

A recent extention was done by Esteves and Rey (2010), considering the case when

firms can implement retention strategies. Under the LPL process, the request of a code
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provides the firms information about the consumers that are willing to switch and allows
them to suggest counter-offers with the intention of retaining them. According to the
assumptions on Fudenberg and Tirole model, Esteves and Rey consider a two-period
model where the second-period is separated in two stages: (i) in the first stage, each
firm chooses a set of prices for their existing and new customers and all those who want
to change providers must request an authorization code from their current provider in
order to complete the switching process; and (ii) in the second stage, given that firms
can recognise customers with a willingness to switch, they can employ save/retention
activities in an attempt to make it less attractive for a customer to switch to a competing
firm (firms offer a "secret" fixed discount to these customers). First-period equilibrium
prices are lower in a situation where retention activities are possible than in a situation
where firms practice a uniform price (save activity is forbidden). Furthermore, with
retention strategies, consumer surplus and social welfare are increase and firms’ profits

decrease.
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Chapter 3

Behaviour-Based Price
Discrimination with Retention

Strategies

In a recent report of the Ofcom it is made a reminder to the case when firms can engage in
price discrimination and save activity is feasible. If behaviour-based price discrimination
is possible and if firms are able to recognise their existing and rival customers through
past customers’ decisions of consumption, firms can make the switching more difficult for
all consumers that show an intention to switch supplier. Moreover, firms can recognise
their potential switcher customers because all customers who want to change supplier
must contact their existing provider and request a code (PAC) in order to complete the
switching process. In this way, all potential switchers give a signal of their willingness to
switch and firms can implement retention strategies in order to discourage the switching.
One possible way to retain customers is to offer them a secret discount.

Save activity is a form of price discrimination based not on the consumers’ character-
istics (such as the willingness to pay or the age) but on the consumers’ behaviour. Thus,

as explained in Esteves and Rey (2010) it is also a form of BBPD.
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With the exception of Esteves and Rey (2010) ! there is no other work looking on
the competitive and welfare effects of BBPD when firms can also engage in retention
strategies. Specifically, these authors investigate the issue of BBPD with retention strate-
gies using the brand preference approach. They consider a two-period model where the
second-period is separated in two stages: (7) in the first stage, each firm chooses a set
of prices for their existing and new customers and those who want to change providers
must request an authorization code from their current provider in order to complete the
switching process; and (ii) in the second stage, given that firms can recognise customers
with a willingness to switch, they can employ save/retention activities in an attempt
to make less attractive for a customer to switch to a competing firm (firms offer a "se-
cret" fixed discount to this customers). They show that first-period equilibrium prices
are lower in a situation where retention activities are possible than in a situation where
firms practice a uniform price (save activity is forbidden). Furthermore, with retention
strategies, consumer surplus and social welfare are increased and firms’ profits decrease.

The main proposal of this Master Dissertation is to do the same exercise made by
Esteves and Rey (2010) but in the context of the switching costs approach, considering
as a benchmark the model of Chen (1997). In order to investigate the effects of the
implementation of BBPD with retention strategies it is developed a two-period model
where in the second period firms offer a secret counter-offer (discount) for all customers
who show an intention to change supplier. And, if consumers decide to change supplier
they have to incur switching costs.

This Chapter is organised as follows. First, in Section 3.1., it is presented the model
of Esteves and Rey (2010) with the main equilibrium results and the welfare effects of

retention strategies under the brand preferences approach. Then, it is presented the

!Some authors have showing an interest about this subject. McGahan and Ghemawat (1994) develop
a two period game-theoretic model, where duopolists attempt to retain old customers and attract new
ones. Authors make an empirical analysis of their model on a sample of ordinary American insurance
companies. Chen and Hitt (2002) develop and implement an approach to measure the magnitudes of
switching costs and brand loyalty for online services providers based on the random utility modelling
framework. In addition, Verhoef (2003) investigates the differential effects of customer relationship
perceptions marketing instruments on customer retention and customer share development over time.
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main contribution of this Master Dissertation - Section 3.2.. Following the assumptions
present in Chen (1997) the model is extended considering the ability of firms to implement
retention strategies. Initially, it is presented the model assumptions. Subsection 3.2.2.
analyses the equilibrium of the game, presenting the results of second- and first-period
equilibrium. Then, subsection 3.2.3. analyses the welfare effects of BBPD with retention
strategies. In Section 3.3. it is presented a comparison between the two approaches with

retention strategies.

3.1 Brand Preferences Approach with Retention
Strategies

This section aims to present and discuss a model of BBPD with retention strategies
in the context of brand preference approach. Motivated by the Ofcom report Esteves
and Rey (2010) investigate the competitive and welfare effects of BBPD when firms can
also engage in retention strategies. They do that in the context of the brand preference
approach. As in Fudenberg and Tiorole (2000) there are two firms A and B selling a
product/service to consumers whose brand preferences are represented by a parameter
¢ uniformly distributed on [0, 1]. Firm A is located at 0 and firm B at 1. Consumers
want to buy one unit of product in each period either from A or B. In period 1 firms
have no way to recognise customers, thus they charge a uniform price, namely p;;. In the
second period purchase history discloses information about consumers’ preferences. In
this period, there are two-stages. In the first-stage, firms choose two prices, one targeted
to their old customers and one to the rival’s customers, namely (p?,pl). In the second
stage those customers with a real intention to switch need to contact their current supllier
and ask a code which they must communicate to their new supplier in order to complete
the switching process. With this contact, firms are able to recognise potential switchers
and offer them a secret counter-offer. In the second stage each firm chooses a discount,

d;,i = A, B, to all customers that show an intention to leave.
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3.1.1 Equilibrium Analysis

As usual, the model is solved by backward induction.

Second-period equilibrium

In the first period, the consumer located at #; is indifferent between buying from firm A

or firm B, which means that firm A’s turf is given by [0, 0;] and firm B’s turf is [0;, 1].

A's turf B's turf
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@
Fery
@
>
e
@
m
<
e
=

Passive Saved Switchto B Switchto A Saved Passive

Customer recognition with retention strategies (in Esteves and Rey

(2010))

Look first on firm A’s turf. In the group of A’s consumers there is some of those who
are willing to switch given the prices p%, and p’,. If all consumers who are willing to
switch must contact their existing provider and request an authorization code to complete
the switching process, firms are able to recognise the potential switchers and target them
with special discounts in order to discourage the switching. So, in the group of potential
switchers there is a proportion of them who will be saved.

So, in the second period in each firm’s turf there are two different consumers: (7)
active consumers which are those who are expressing an intention to switch; and (i)
inactive consumers, those who don’t show any intention to switch. Only consumers who

express an intention to leave the current supplier receive the discount.
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In the second-stage of period 2, the indifferent consumer between buying again from

firm A at price p%, — da or switching to firm B at price p}, is located at 6 4:

pOAQ —dA—Ft@A :pgz—i—t(l —QA)

where,
Pha — Pho +da
2t

1
(914254-

The indifferent consumer between acting as a passive or active is located at 6%, where

dy =0, and
1 Ppo— P
2t

In firm B’s turf, the results are similar to those obtained from firm A, such that

1 p%z_pgz_dB
Op = -
B=5t ot

1 phy — Do
2 2t

In the second stage each firm solves the following problem
Mazx(ply —da —)(0a —05)
A

Maz(pgy — dp — ¢)(0 — 0p)

Solving the problem, the secret discount offered by firm A is d4 = %(ij —¢) and by

firm B is dg = 5(ph, — ©).

In the first stage of period 2, each firm solves the following problem on firm A’s turf:

1
Maz 7%y = (Pho — )04 + (Pha — da = ¢)(04 — 04), where da = S(phs — ¢)

O
DPaz

1
]\[/)[Tax o = (Ppa — €) (61 — 04), where dy = 5(19%2 —¢)
B2

36



And, in firm B’s turf each firm wants to

1
]\grax Ty = (Plhg — ¢)(0p — 01), where dp = 5(]71092 —0)
A2

C (o} C 1 (o}
]\I/;[oax Tho = (Po —dp — ¢)(0 — 0B) + (pBy — ¢)(1 — 0%), where dp = 5(]932 —c)
B2
with,
_ 1 P2 — Pz — ds
2 2t

g _1 PBa — Pas
B 2t

Proposition 8 When firms can price discriminate between old/new customers and have

the ability to implement retention strategies, second-period equilibrium is given by
O* 2 (&) 2
Py = gt(291+1)+c; Py = gt(2—391)+c

2 2
Pha = gt(?’ —201)+c¢ Py = gt(391 —1)+c

with,
1

Proof. See the Appendix. m

From this result, it is straightforward that equilibrium profits for each firm is given
by:
1
Ty = %t(489f — 360, + 19)

1
Ty = %t(zlse% — 600, + 31)
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First-period equilibrium

Consumers and firms have the same discount factor ¢, such that § € [0,1], and both are

forward-looking. In the first-period, the indifferent consumer is located at #;, such that

par + 101+ 0 [ppy +1(1 —01)] = pp1 +t(1 — 01) + 0 (plyy + t01)

1 pp1—pa+ 5(PTA2 - pOBZ)
0, ==+
2 2t(1 —9)

Given the equilibrium prices of second-period (p'yy, p%y), 01 is given by

o 1 5(]931 —PA1)
=35+ 2t(5 + 0)

In the first period, the equilibrium choices are about p4; and ppy. 67 is a function of

first-period prices, such that 61 = f(pa1, pp1), the overall objective function for firm A’s

profits is

(pa1 — ¢)01(par,pB1) + 6 [%t (48(01(PA1,P31))2 —36(01(pa1,pB1)) + 19)]

and firm B’s objective function is

(pB1 — ¢)01(pa1, pB1) + 6 [%t (48(91(17,41,2?31))2 —60(01(pa1,pB1)) + 31)]

Proposition 9 When firms engage in BBPD with retention strategies, there is a sym-
metric subgame perfect Nash equilibrium where:
(i) first-period equilibrium price is pj; = t(1 — &) + ¢;
2.

(ii) second-period equilibrium prices are poy = %t +c and pi5 = %t + ¢, with df = £t;

(iii) overall profit is w} = 25t(126 + 25).

Proof. See the Appendix. =

Comparing the results with and without retention strategies, we can note that the
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second-period price for rival’s customers are lower in the case when retention strategies are
feasible; and, second-period prices for old customers are higher with retention strategies
(however, note that a portion of old customers pay a lower price because they are saved
and receive a discount). First-period equilibrium prices with retention strategies are

lower than the case without retention strategies.

3.1.2 Welfare Analysis

In models where price discrimination is not feasible and in models with price discrim-
ination (as in Fudenberg and Tirole (2000) model), first period equilibrium outcome is
efficient because consumers choose the closer firm.

When firms can implement retention strategies, second-period welfare is

04 01 0B 1
wh =1v — / tedr — / t(1 —z)dr — / tedr — / t(1 — z)dx
0 04 01 0B

And, in the equilibrium #; = %, S0 04 = % and 0 = % Thus, second-period welfare

2 i 3 1
wgzv—/stxdx—/ t(l—m)dm—/stxda:—/t(l—x)dm
0 ;

2
. 4 19 11 2 8
wh=v——t— = ——— Jt— =t — (= —— )¢
50 10 200 200 5 25

, 27
Wy =V — ——t
100

is

In the first period, firms can not price discriminate and welfare is given by

1 1
'wfzv—/2txda:—/t(1—:c)dx
: :
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The overall welfare is given by the welfare of two periods together and,

W' = wi + dw,

1 27

In the second period, and in the equilibrium (6; = %), profit of each firm is 7}, = %t.

So, second-period industry profits are

, 13
Wé”d = —t
25
As the same way, in the first period, each firm’s profit is given by 7}, = % ( — 2%)

and the two firms together is

, )
Wllnd :t(l — %>

Overall industry profits are given by
Hind — ﬂ_'ind 4 (Sﬂ,énd

, 1
I = —¢(126 + 25
5% (126 + 25)

Consumers’ surplus is equal to the diference between the overall welfare and overall

industry profits. In this way, the overall consumer surplus is given by
ST =W" — Hind

1 27 1
"= (w1 — —t———6t ) — | =—=t(126 + 2
CS (v( +6) 415 100&) (25t( d+ 5))
. 5 3
CsS —v(1+5)—4t—4t5

The conclusion of Esteves and Rey’s (2010) model is that with price discrimination

based on customer recognition and with retention strategies, consumers are better off
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while firms are worse off. Overall welfare increases. It is straightforward to note that
consumers surplus increase because more consumers pay a lower price (saved consumers
receive a discount and for rival customers the price is lower). By the same reason, firms
profits decrease and social welfare increase due to the consumer surplus. The brief of

results are presented in the following table.

Welfare Consumer Surplus | Industry Profits

Without RS | v(1+6) — 3t — 56t | v(1+06) — 26— 226t | 21(9 + 86)

With RS | v(1+0) — 5t — 250t | v(146) — 5t — 316 | 5-¢(126 + 25)

W 1 ECS i

Corollary 3. For any 0 > 0, comparing with BBPD without retention strategies under
the brand preferences approach, BBPD with retention strategies boosts consumer surplus

and overall welfare and decreases industry profits.

3.2 Switching costs approach with retention strate-
gies

As aforementioned this section presents the main contribution of this thesis: to investigate
the economic and welfare effects of BBPD with retention strategies in markets with

switching costs. Next we present the model assumptions.

3.2.1 Model

Following the assumptions presented in Chen (1997) we introduce the possibility of re-
tention strategies. There are two firms, A and B, and each firm produces a non-durable
homogenous good A and B, respectively, at a constant marginal cost, ¢,c > 0. There

are two periods, 1 and 2. In the first period, firms have no information to engage in
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price discrimination, thus each firm simultaneously chooses a uniform price, p4; and ppg;.
Consumers have an identical reservation value, v. In each period, each consumer wants
to buy one unit of the product, either from firm A or firm B. In the end of first period
firm A’s turf is given by « and firm B’s turf is given by 1 — a. Firms and consumers have
an identical discount factor ¢, such that § € [0,1]. In a market with repeated purchases,
purchase history allows firms to know their own customers and the rival’s customers, thus
behaviour-based price discriminations becomes possible. Following the same assumptions
as in Esteves and Rey (2010) in this period it is considered a two-stage competition game.
In the first stage, each firm is able to recognise their existing customers and those that
bought from a rival firm. Firms choose a set of two different prices, one for old customers,
%, and one for the rival’s firm customers, p'y,, ¢ = A, B. If a customer decides to switch
from his current provider he has to incur a switching cost s, uniformly distributed on
[0, ¢]. All customers that wish to switch must contact their existing provider and request
a code (under the LPL process) in order to complete the switching process. Due to
this contact, each firm can recognise their potential switchers (all customers who give a
signal of their intention to leave) and, at the second stage, firms can implement a reten-
tion strategy to discourage customers to switch. Each firm will offer a fixed discount to

all consumers showing an intention to switch, d;, i = A, B.

3.2.2 Equilibrium Analysis

After consumers have made their consumption’s decisions in period 1, each firm can
recognise their own customers and rivals’ customers. So, in the second period each
firm offers a set of price (p%, ply), ¢ = A, B. Additionaly, all those consumers who
want to change supplier in the second period have to incur switching cost, s and need
to contact their current supllier to obtain the code to complete the switching process.
These consumers can then receive a discount. The game is solved working backwards

from period 2.
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Second-period

In the second period there are two different stages: (i) in the first stage, all consumers
who want to change supplier have to contact their existing provider and request an
authorization code in order to complete the switching process;and (ii) in the second stage,
firms can implement retention strategies in order to discourage customers to switch and

target them with a special discount price, d;,7 = A, B.

Second-stage
In the beginning of period 2, firm A has market share equal to a and firm B has
a market share equal to (1 — ). Like in Esteves and Rey (2010) in each firm’s turf there
are two different consumers: (i) active consumers which are those who are expressing an
intention to switch; and (ii) inactive consumers, those who don’t show any intention to
switch. Only consumers who express an intention to leave the current supplier receive
the discount.
Look first into firm A’s turf. In the second-stage of period 2, the indifferent consumer
between buying again from firm A at price p%, — da or switching to firm B at price p},

is located at s% such that:
0 _r *
Pho — da = ppy + 55
where,
* _ 0 T
S4 = DAz —Ppz — da
The indifferent consumer between acting as a passive or active is located at s4, where
dy =0, and
) r
SA = Pa2 — P2
Thus consumers with switching cost s4 are indifferent between acting as an active or

passive consumer; and those with switching cost s% are indifferent between accepting the

discount and buy again from A or not accepting the discount and switch to B.
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The number of consumers who bought from firm A in period 1 and switch for firm B

in period 2 is given by gpa which is equal to

qBA = a/SA f(s)ds
0

On the other hand, the number of consumers who are saved and accept the discount

offered by firm A, ¢% 4, is given by

sA
fa=o / f(s)ds
sh

And, the number of consumers bought from firm A and act as passive consumers in

the second period, ga4, is

¢
qaa = a/ f(s)ds
sA
Using s% = p%y — Ppa — da and s4 = p%, — Py it is straightfoward to find that:
(i) switchers consumers in firm A’s turf are

a1 a, .,
gBa = & —ds = — (PA2 — Ppa — dA)

o ¢ ¢

(ii) saved consumers in firm A’s turf are

41 a
Qs = 5(13 = Ed A
54
(iii) passive consumers in firm A’s turf are
¢1 o
gaa = o —ds = —(¢ — pla + Pp2)
sa @ ¢

A similar reasoning can be applied to firm B’s turf. Thus,
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(i) switchers consumers in firm B’s turf are

s’};,l

o 1. (1—a) (P — P —ds)
qap = (1 — «) i ¢d8_ ”

(ii) saved consumers in firm B’s turf are

5B 1—
O

dp

(iii) passive consumers in firm B’s turf are

g = (1 — ) ’ %ds - (1-a)(o ?prBQ + Pho)

In the second stage, firm A wants to maximize the profit obtained with saved cus-

tomers. So, the maximization problem is the following
Maz(phy — da = €)qia

° (6%
Maz(phy — da—c) (gdA>

Firm B solves a similar same maximization problem as firm A. Thus,

Maz(phy — dp — €)qpp
dp

Mas(rts ~ dn — o) (55 )

And, we get that

with i = A, B.
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First-stage

Given the optimum discount price offered by each firm, such that d; = %(pr — )i =
A, B, in the first-stage each firm wants to maximize their second-period profits. In the
second period, each firm acts in both markets (strong and weak markets). In the firm

A’s turf, firm A solves the following maximization problem

Magng, = (Phe — €)qaa + (Pho — da — c)qia
A2
1

st. dy = E(pj’42—c)

while firm B solves the problem:

ro_ r
J\gamBz = (sz - C)QBA
B2

In firm B’s turf, each firm has a similar maximization problem, such that

]\g)axﬂ%Q = (P2 — )gBB + (PB2 — dB — )qp5
B2
1 o
st.dg = 5(]932 —¢)

and,

ro__ T
]\gﬂx@u = (Pl — C)QAB
A2

Proposition 10 When firms are able to implement BBPD with retention strategies in

markets with switching costs, second-period equilibrium prices are given by:
. 4
P = gﬁb tc

1
’f* = — —|—C
pz2 5¢
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and the equilibrium discount is equal to:

2
d; ==
=0

Second-period equilibrium profits is equal to:
. ¢
= —(11 1
T A2 25( a+1)

Thy = %(12 —1la)

Proof. See the Appendix. m

For rival’s customers second-period equilibrium prices are lower when firms have the
ability to implement retention strategies. For old customers, the price is higher with
retention strategies. However, there is a proportion of old customers who are saved and
pay a lower price because they receive a discount. As in Chen (1997) second-period prices

do not depend on market share.

1 )

Corollary 4. When firms split evenly the market in period 1, « = 5 and firms

|

* .k __ 13
profits are Ty = Tpy = 5.

First-period

As in Chen’s (1997) model, in the first period no consumer is really attached to any firm
in the market. Due to the perfect substitution assumption, consumers choose the firm
which offers the lowest price in period 1. In the first period, firm A has a consumers in

the market and firm B has (1 — «) consumers. It is easy to see that

1 if pai <pm
a=19 3 if pam=pm
0 if par>pm
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In period 1, each firm chooses its first-period price simultaneously and non-cooperatively

as a way to maximise overall profits. Firm A overall profit is:

)
TaA=Ta1+ 0Ty = |(pa1 — )+ 2—?(1104 +1)

_1
a=3

(par —c) + % if pa <pp
Ta=19 3(par =)+ 500 if pai=pm
3—‘5 if par>pm

We prove the existence of an equilibrium by construction. Suppose as an hypothesis

that in the first period both firms charge the same price, such that p4; = pg; and o = %

In this case we have that each firm profit is equal to
1 13 .
T = 5(2%‘1 —c)+ %5@ with p;1 = pj

with i,j = A, B.

If firm A deviates and charges a lower price, i.e, p%; = pp1 — ¢, then it captures all

126¢

the market and its profits from deviation is equal to (p%; — ¢) + 522

It is therefore easy
to show that firm A has no incentive to deviate as long as ps; = ¢ — %&b. Considering
now a deviation to a higher price it again follows that firm A has no incentive to deviate
and charge a higher first-period price as long as pa; = ¢ — %M)- The same reasoning is
applied to firm B. Thus, p4; = pp1 and o = % is an equilibrium as long as pp; = c— %&ﬁ.

This completes the proof.

We can therefore establish the following result.

Proposition 11 In the model with BBPD with retention strategies in switching costs
approach there is an unique symmetric subgame-perfect Nash equilibrium, in which.:

(1) first-period prices are given by pf; = ¢ — ;—éd@

(ii) second-period equilibrium is p% = ¢+ ¢ and pi3 = t¢ + ¢, with d; = 2¢;

(#1i) and, overall profits is II; = g—‘é’, with i = A, B.
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3.2.3 Welfare Analysis

This section analyzes the welfare effects of behaviour-based price discrimination when
retention strategies are possible in the switching costs approach. In the first period, the
equilibrium is efficient because all consumers buy from the firm offering the lowest price
and there are no switching costs.In the second period, because some consumers have to
incur switching costs if they decide to change supplier, there is inefficient switching.

Let us look to the firms’ profits. In the symmetric equilibrium firms split evenly the

market and o = % Without retention strategies, the overall profits of each firm II"", is

With retention strategies, each firm’s overall profit, II", is given by

=2
25
Thus it is straightforward to see that
) ) 16
HT—H"T—ﬁ—ﬁz——6¢<O.

25 9 225

Thus, firms are worse off with retention strategies. The reason is that firms compete

more agressively with retention strategies.

Look next at overall consumer surplus. We have seen that with no retention strategies
it is equal to:

OS™ = (14 8)(v — ) ~ =66

In the case when retention strategies are feasible, overall consumer surplus is

s 1 s 1 |
CS"=(@w—-py7)+o (v - / (pjs +8)—ds — / (pfs — di)—ds — / p?z—dS)
0 ¢ s* ¢ s ¢
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11 2 (4 2 (4 2 1/1 1
CST:U—C+%(5¢+5{U—5(5¢+C)—g(g¢+0—g¢)—g<g¢+c+m¢)]

from which we obtain:

CS" = (14 6)(v—c) 1—105¢

CS"— CS™ = (14 6)(v—c) — 1—105¢ _ ((1 +6)(v—c) — 1—585¢> _ %M) >0

Therefore, with retention strategies, overall consumer surplus is higher than that when
firms cannot implement retention strategies. The reason is that a higher proportion of
consumers pay lower prices (retained consumers and switchers). This proportion is equal
to %

The overall welfare with retention strategies, W7, is given by

W' =CS" +1I,

ind

wW" = ((14—5)(0—0)—%(%) +225—5¢

1
W'=1+9d)(v—rc)— %&b
And, as we saw in the benchmark case, without retention strategies the overall welfare,
Wwnr ' is
o — (1+§)(U—c)—%5¢

Thus,

0p >0

W = (14 8)(0 — ) — 2566 - ((1+5)(U—C)—1—185¢) -

We can therefore conclude that welfare increases when firms use retention strategies.
This happens because less consumers switch in equilibrium. In the model with switching

costs without retention strategies (Chen (1997)), all consumers with switching cost lower
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than %, will change supplier in the second period. With retention strategies, only con-

sumers with switching cost lower than % will change provider in the second period. While

[0

the deadweight loss with no retention strategies is equal to g,

with retention strategies
the deadweight loss is equal to g—‘g.
The next table summarises the effects on welfare in the cases with and without re-

tention strategies.

Consumer Surplus Profits Welfare Deadweight Loss
Without RS | (L+6)(v—¢) — 20 | 2 | (1+0)(v—rc)— ¢ 2
WithRS | (v—c)(1+0)—L6p | 2 | (1+0)(v—rc)— &0 2
T ECS I Tw | DWL

Corollary 5. The analysis of BBPD with retention strategies under the switching costs
approach, suggests that retention strategies are good for consumers and overall welfare

but bad for firms, for any o > 0.

3.3 Comparison between the two approaches

In this section it is done a comparison between the equilibrium and welfare effects of
BBPD with retention strategies under the switching costs approach and the brand pref-

erences approach. The table below shows the main results of each approach.
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Switching Costs Approach Brand Preferences Approach

v iy =30+c Ph=gttc

2nd Period | pi5 Diz = %(15 +c Piz = %t +c
d: di = 2¢ di = 3t

st Period | pj Pip=cC— %&b <c ph =1t(1— 2%) tc>c
w T W(] DWL) W

Welfare | C'S T ECS T ECS

11 | L

Relatively to second-period equilibrium prices, in both approaches second-period equi-
librium prices are below the uniform second-period price. If we compare second-period
prices with BBPD and no retention strategies in both approaches we have that passive
consumers pay a higher prices but all the others (retained consumers and switchers) pay
a lower, which suggest that consumers are better off with BBPD and retention strategies.

Regarding to first-period prices under the switching costs approach first-period equi-
librium price decreases when we move from BBPD with no retention strategies to BBPD
with retention strategies. The same happens in the brand preferences approach, i.e, first
period price with retention strategies is below its no retention counterpart . However,
while in the brand preferences approach with no retention strategies first period price is
above the uniform price, with retention strategies first-period price is below the uniform
price. And marginal cost while under brand preferences approach first-period price is
higher than marginal costs.

The welfare effects of BBPD with retention strategies are the same in both approaches,
such that: (i) consumer surplus increase; (ii) firms profits decrease; and, (iii) overall
welfare increases. Thus,the two models suggest that retention strategies are good for

consumers but bad for firms.
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Chapter 4

Conclusion

The literature on BBPD is quite new and the analysis of the effects of BBPD in com-
petitive markets considers the ability of firms to charge different prices to old and new
customers according their past purchases. The analysis of BBPD is done under two
different approaches - the switching costs approach and the brand preferences approach.
Both approaches claim that price discrimination is bad for profits and can decrease social
welfare due to inefficient switching.

The main goal of this Dissertation was to provide a review of the economic literature
on BBPD and develop a theoretical model to investigate the ability of firms to implement
BBPD with retention strategies as a way to reduce consumer switching. While Esteves
and Rey (2010) investigate the economic and welfare effects of BBPD with retention
strategies under the brand preferences approach, the model developed in this dissertation
has looked at the same issue in the switching costs approach.

The obtained results suggest that with retention strategies less consumers change
supplier in the second period (% of consumers against % of consumers without retention)
because some of potential switchers receive a discount and decide not to change supplier.

In comparison with the equilibrium without retention strategies, second-period prices
for old customers, p?;, are higher than without retention. In turn, second-period equilib-

rium prices for rival’s firm customers, p};, are lower with retention than without reten-
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tion strategies (competitive effects in order to increase the number of customers poached
from the rival, even those who can accepted the discount). First-period price is, as in the
benchmark case without retention (Chen (1997)), lower than marginal costs. Moreover,
first-period price is lower with retention than without retention strategies because firms
compete harder in order to increase their base of locked-in customers.

Comparing the results of BBPD with retention strategies under the swithing costs
approach and the brand preferences approach, we can note that the analysis considering
retention supports the results without retention strategies. As in models with BBPD
(without retention), under both approaches second-period prices are lower than uniform
prices. And, the different feature is related to the trend of prices over the time. While
under switching costs approach prices increases over time, under brand preferences ap-
proaches prices decreases over the time.

The welfare effects are as follows: (i) deadweight loss is lower under retention activity
because less consumers change supplier in the second period (less inefficient switching);
(ii) firms’ profits are lower with retention strategies because g of consumers pay a lower
price - customers who really change supplier and customers who are saved; and, (iii)
consumer surplus is higher with retention strategies because more customers pay a lower
price in the second period. Thus, retention strategies are good for consumers and bad for

profits. In general, there is an increase in social welfare due to less inefficient switching.
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Chapter 5

Appendix

In this section is presented the proofs of the propositions.

Proof of Proposition 1. Each firm second period profit equals:

1 _
i = S0 = A (1= i+ ) + =0, — ) — 25
(1 B Oé) 0 0 r o, 0 r
TR2 = T(sz —¢) (1 = ppy +phs) + a(pm — ¢)(Phe — Pp2)

Each firm wants to maximize its profits with respect to p%, and with respect to pJ,,

1 = A, B. The first-order conditions are

g;;j = %(qﬁ—piu + Ppa) — %(pixz —¢)=0
Paz = —¢+p§2+c
g;gj = <1;a>(p"32—pf42)— (1;a)(pf42—0) =0
g;gj = (1;04) (6 — Pha + Pli) — (1;04)(}?%2_6) =0

95



o _¢+prA2+C
pB2*T

Ompy « «Q
= —(Phe = Ppa) — Z(Phy — ) =0
aprB2 ¢( A2 BQ) ¢( A2 )

r Paptec
pB2ZQT

Second-order conditions are also satisfied. Solving the systems of equation above, pg, and

Pyt = A, B, are given by

* O% 2

Pho = Do = §¢+ c (A)
% (&3 1

Paz = Pp2 = §¢+C (B)

Proof of Proposition 2. We have seen that:

(i) If pa1 = pp1 and a = %,
1 5
i = (D1 — —0
@ 2(17 1—¢)+ 13 ¢
(i) If pa1 < pp1 and a = 1, firm A’s overall profit is
4
TA=Dpar—C+ §5¢

and firm B’s overall profit is given by

(iii) If pa1 > pp1, firms interchange positions thus a = 0. Thus,

09

TA = —

9
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and

4
mg =pB1 —C+ §(5¢.

To find the first-period equilibrium price suppose as an hipothesys that p4; = pp1
and o = 3. If for instance firm A decides to deviate to p%; > pp1 it would loose its first
period demand and profit. Its profit from deviation would be equal to %‘z’. Firm A has
no incentives to deviate from p4; = pp; as long as

1 5 Y0,

- _ Bl O S

3 (Par =)+ 1500 =
from which we obatin p4; = ¢ — %&b. Consider now the case where firm A decides to
deviate to p%, < ppi. In this case it would capture all the market in period 1. Its profit
from deviation would be equal to p41 —c+ %6¢. Firm A has no incentives to deviate from

pa1 = pp1 as long as

4 1 5
par —c+ §5¢ = §(PA1 -+ 1_86¢

from which we obatin p4; = ¢ — %&b. Doing the same for firm it is straightforward to
prove that firm B has no incentive to deviate from ps; = pp1 as long as pg; = ¢ — ééqﬁ.

Therefore, first period equilibrium price is equal to p}; = ¢ — % with:i=A,B. =
Proof of Proposition 3. Each firm has the following profit function,
u Q (7 (7 (7
Tag = E(pAQ —c)(¢ — Plhs + Do)

u o (7 U U U
T2 = E(pBQ —¢)(Phe — Ppa) + (1 — ) (P — ©)
Solving the maximization problem of each firm, the first order conditions are

U
o'y

ap, = (pi4s — ©) (_%) + %(Cb — Pls +Ppo) =0

u ¢+C+p73’2
pAQ_T
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G = S0t~ ) + 0 =) (=5 ) + (1= ) =0
1-a

U 1 U
DPpa = 5(19/12 +c) + %0 ¢

Q

N
W
no

o

Using the equations above, uniform prices are given by

DPax = 30 ¢+c

ux (2—0()
DPp2 = 30 ¢+c

According to the results, p'% > p,, if and only if o > 3.

Solving the model for the case when p%, < p%,, s = Py — Py and the amount of

consumers that choose each firm is given by

¢
dh=(1=a) [ s

(1— a)

qp = (?b Pha +pA2)
S
(1-—
g4 = (ba)(pBQ Pia) +

The profits of each firm are

Tiag = (plfxz - C)C]jfl

1 _
iy = %(pm (b — ) + Al — ©)

Tpy = (P2 — €)qp

Ty = P (]%2 - C)(Qb — Ppa + plﬁz)
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Solving the FOC, we obtain similar results, such that

1

Phy = %Wrc
2 —

Ppy = —3((1 _O;))aﬂrc

and, p%5 < psy, if and only if a < %

Therefore, without price discrimination, the two firm’s equilibrium strategies are

» 1+°‘¢+c if o> 1
Paz =
Ha)(ﬁ—i—c if o < 5
C0)gte, ifa>
Ppa2 =

2a)

1
2
q5+c ifoz<%

Proof of Proposition 4. Looking into the first case where o > 1 5 and ps > pEy

Given s = p%5 — p5, in the first period and at given pair of prices (p%y, p%;), the

indifferent consumer between to buy from firm A or buy from firm B is
v—p4 +o|(v— pA2g_de_ (pBZ—i-s)gds =v—pp +0(v—Dphy)
5 0
Simplifying, we can get that

U U U* Uk 1 U * Uk
Pa1 — Pp1+ 0 ((pA2 - pBQ) - 2_¢(pA2 - p32)2) =0

From second-period equilibrium prices we have that (py — ply) = (2o—1) o, for a >

Substituting in the equation above we find that

56(2a — 1)(4a + 1)

=0
18a2

pffu - plél +
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First-period profit for each firm is

T = (P — o)
and
g = (Pp1 — C)(l —a)

Notice that « is a function of first-period prices, so a(p%;,p%,) and the first-order

condition, for firm A is

orY " Oa(pYy, Pt
,:?1204“'(17,41_6) (A%u BI)ZO
o'’ o'
and using the implicit differentiation rule, we have
Oa(phy, pE1) _ Oalply.phy) _ 90°
'y, s 59(a+ 1)
Thus, the first-order condition for firm A becomes
o4, 903
=a—(py —¢)——= =0
ap%1 (pAl )5¢(a + 1)
where,
w _ 90(a+1)
Pm= g T
For firm B, we have that the first-order condition is
o, Y Py
and,
u ¢pd(a+1)
Pp1 = (1—Q)T+C
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Substituing into equation iz, we find that

<(/>(5(a—|— 1) +C) B ((1 _a)¢6(a+1) +C) N 0620 —1)(da+1) 0

92 9a3 18a2

1
o=
2

Thus, with oo = % we have that p'; and p%, are given by
" 2
pam=c+ §¢5

u 2
Ppr=c¢+ 5055
When a < 1, p%; < p¥%, and the indifferent consumer between choose firm A or firm

B in the first period is such that
v—=phy +0(v—pis) =v—pp +0 U—/ Pszads_/ (pA2+S)§_de
Py P4, 0
And, by analogy the result obtain is given by

0o(1 — 2a) (5 — 4a)

U U =0

And, the unique equilibrium occurs when o = % where first-period prices are given

by
Uk 2
Pa1 =C+ §¢5
. 2
pp1=c+ §¢5
n

Proof of Proposition 5. In firm A’s turf, given the maximization problem of each
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problem, such that
L Pra— P
o _ _ 'bs 1T Az
Mo { - ) (5 + 7225,
L Phy — Py
Vi ro_ 0, — — — B2 PA2
V. {(pBZ ) ( 179 ot
Solving the problem we find that firm A’ best response and firm B’ best response are

o _t pTBQ_'_C
pA2_2+ 9

t Photc
Lt — —
Pp2 =1 =5+ =75

It thus follows that
1

1
pEkQ = §t<491 — ].) +c

In the firm B’s turf, each firm wants

1 phy — Do
M iy — B L
p;‘c;x{(pm c) <2+ of 1

1 phy —DPho
M e — 1— - — ===
POBC? {(sz c) ( 5 o

Firm A’s best response is

t Pyt ¢
o = = — 101 +
Da2z 9 1 9
and firm B’s best response is
o t  phytc
Pp2 =5+ AQT
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The result obtain is given by
(53 1
Py = §t<3 —401) + ¢

1
p%*z = §t<3 — 281) +c

If in the first-period firms split equally the market, this means that 6; = %, and
Pas =P =C+ %t and plyy = ppy = ¢+ %t

In the endpoints, each firm does not have an incentive to charge a price higher that
zero (because consumers are loyal and do not switch), such that pl, =0, i = A, B. When

3., 3 3 1_ 3 1
Py =0,01 =32+ ¢ >3, and when pi, = 0,0, = ; — Jc < 5.

So, the set of equilibrium prices (p%, pls), i = A, B,are:

(i)if 1 <6, <3
0% 1 T * 1
o = gt(zel +1) 4 phy= gt(?’ —461) +c

1 1
Pp2 = gt(?’ —201)+¢c  ppy= gt(491 —1)+c

(i) if 6,

(AN
=

1
Py = t(1=201) + ¢ plip = 13— 401) +¢

ES 1 Tk
Phy = gt(S —201)+¢;  phy=c
(iii) if 6, > 2 -

1
Py = §t(291 +1)+¢ phh=c

* 7% 1
Pho =1t(201 — 1) +¢;  phy = §t<491 —1)+ec
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Proof of Proposition 6. Given the indifferent consumer such that 6, is

1 3(1731 - pAl)
f, = — 4 B PAL
LS T

For each firm, first-period overall profits are given by
Tar = (par — ¢)01 + 07y

w1 = (pB1 — ¢)(1 — 01) + 07

Notice that 6, is a function of first-period prices, such that

5
a1 = (pa1 — ¢)01(par, pp1) + 9 <§t(2(91(p,417]931))2 — 201 (pa1,pB1) + 1))

and

g = (pe1 — ¢)(1 — 61(par,pp1)) +9 (gt(Q(Ql(pAhpm))Q —201(pa1,pB1) + 1))

Solving the maximization problem, we have that

0T a1
=0
Opa1
5t0 3 N 6 3(pp1 —pa1) 1Y\  (pa1—¢) 3(pp1 —pai) n 1
9 \t(0+3) t(6+3)\ 2t(6+3) 2 2t (6 +3) 2t (6 +3) 2
P =g ! — (9 + 9¢ + 0t — Toppn + 300 + 616 + 19”)

As the game is symmetric, p4; = pp1, we get that
>k * t
Pa1 =Pp1 = §(3+5)+C

At this prices, firms split evenly the market and 6; = %
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First-period profits are
* * t
Ta1r=Tp1 = 6(3 +9)

Thus, the overall profits for each firm is
IL; = w3 + 0mj

¢ 5
I, = - =5t
i=5(340)+ 0

t
Il = —
i 18(85+9)

Proof of Proposition 7. If firms cannot recognise their own customers and rival’s
customers, each firm charges the same price to all consumers in the market. In the second
period, the indifferent consumer is located at 6, and he is indifferent to buying again from

firm A or changing supplier and buying from firm B if

Plho + 01 = piy + (1 — 61)
0, = }_i_plfn — Do
2 2t
Each firm wants to maximize their profit and solves the following problem

Mﬂxﬂm = (plae — ©)th
DPaz

Maxmp, = (pp — ¢)(1 = 61)

Pp2

The first-order condition of firm A is given by

04y 1 phy — Pho 1
= — _ v _ = 0
g, 2w TP d(y
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PA2:§+§( B2+ )

For firm B we have the similar results, such that

Om'po 1 pgs — Do 1
= -—_— U — —_— — 0
op%, 2 2t + (P> = )

pB2:§+§(PA2+C)

Solving the problem, we find that without price discrimination, second-period equi-

librium prices are
Piy = Py =t +c¢
In the first period, firms’ problem is similar and the first-period equilibrium prices

are the same as in the second-period. So, first-period equilibrium prices are given by
Py =Pp=tl+c
Thus, the equilibrium prices for this static game are
Py =Phs =DPp1 =Ppa =t +c¢
Firm’s profits in each period are the same and given by

u* Uk 1
Ty =Tg = 525

Proof of Proposition 8. In the second-stage of period 2, the indifferent consumer
between to buying again from firm A at price p%, — d4 or switching from firm B at price
P’po 1 located at 0 4:

Phs — da+ 104 = phy +1(1 —64)
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where,
Pa — Phs +da
2t

1
HA:§+

The indifferent consumer to acting as a passive or active is located at 6%, where
ds = 0. Thus,
L | Ppy — Pas

0, = =
T

The game is symmetric and in firm B’s turf, the results are similar to those obtained

from firm A, and

1 phy— P —dp
O = -
B=5+ 2t
QCB:_“‘pBQQ_tpAQ

(i) second stage
In the second stage each firm wants to maximize the return of saved customers and

solves the following problem
]\gaa:(piu —dy—c)(0a —0%)
A

Mazx(pgy — dp — ¢)(0 — 0p)

Given (04 — 6%) = 4, taking the first derivative, we get

0 da 1
_— = —— o —_— d —_ -_— =
od, ~ 2 TP mda—dg =0

1 (o]
da = 5(1?,42 —c)

By analogy,

1 (o]
dp = 5(1032 —c)

(ii) first stage
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In the first stage each firm solves the following problem on firm A’s turf:

Max mhy = (Phe — )04 + (Phe — da — (04 — 0%),

Pa2

: L,
with dy = §(pA2—c)

Max 7, = (P2 — ) (61 — 0.4),

Ppa
1
with dy = é(p%z —0)
Solving the maximization problem for each firm in firm A’s turf:

0%
Ops

1 pTB2_pOA2 0 1 1 1 0 1 0 1 _
<2+ 5 + (P2 — ©) o +2 4t(pA2 c) +2<pA2 c) m =0

o2 21
Paz = gt‘i“ 3PB2 T 3¢

=0

and,

04 1 phy 1 1
— (g - 0 T =0
—3]77" = ( 1757 o + At (P2 +¢) ) + (P2 — ©) ot |

. 1, 1, 3
p32:t01—§t+ZpA2+Zc

Given the previous results, we obtain that p%,, d4 and pl;, are
o 2
Pohs = gt(291 +1)+c¢
1
. 2
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Looking now to firm B’s turf, we know that

1 phe — P —ds
Op = -
B=5t ot

L pho— Do
05 = - + =22 —£=
B=5 " 2

Each firm wants to

Mazr 70, = (phy —c)(0p —01),
Pa2
1
where dg = 5(17?32 —c)

Maz 7%y = (ppo—dp—c)(0p —0p) + (ppy — c)(1 —0%),

PBo
1

where dg = §(p"32 —c)
Solving the firms’ problem, we obtain that
o 2
Phy = gt(3 —201)+ ¢

dy — %t(:& —90,)

2
Py = gt(2 —301) +c¢

Gathering the above results, when firms can implement retention strategies, second-

period equilibrium prices are given

2 2
p%*Q = gt(291 + 1) + C, p7:4*2 = gt(2 — 391) +c
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2 2
Pr2 = gt(?’ —201)+¢c Py = gt(391 —1)+c

with,
1

1

Proof of Proposition 9. With retentiton strategies and in the first period, the

indifferent consumer is located at 6, such that

par + 101+ 0 [ppy + (1 — 01)] = pp1 +t(1 — 01) + 0 (plyy + t01)

1 pp1—par+ 5(PTA2 - pOBZ)
0, ==+
2 2t(1 —9)

Given the equilibrium prices of second-period (p7; — p%s) = 2t(3 — 66). Thus, 6, is

given by
1 5 —
0, = - + (PB1 — pa1)
2 2t(5+9)

It is straightforward that 6; is a function of first-period prices, such that 6, =

f(pa1, pp1). The overall objective function for firm A’s profits is

4 = (pa1 — ¢)01(pa1, p1) + 0 [ ! (48(01(pat, pp1))* — 36(01(pa1, pp1)) + 19)}

—1
50

and firm B’s objective function is

g = (pp1 — ¢)01(pa1,pB1) + 0 [ : (48(01(par, p51))* — 60(01(pa1, pp1)) + 31)]

—1
50

Substituing the expression of #; into the above overall profit function and taking the
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first derivative for each firm, we get that

(125¢ — 250pp1 + 125t + 700pp1 + 25¢0 + 20t8 — t5%)
956 — 125

ba1 =

and,
(125pa1 + 125¢ + 125t — 958pa; + 25¢8 + 2066 — t6°)

700 — 250

PB1 = —

Joining both equations above, we get that first-period equilibrium price for each firm

is

Second-order condition is given by

O,y (76 — 25)
0A?2  t(5+5)

which is negative for all § € [0,1]. =

Proof of Proposition 10. Solving the model by backward induction.
(i) second stage

Given

a (0] T
qBA = 5 (P2 — P2 — da)

s o
dap = EdA
a (o} T
gAA = g(‘? —DPa2 Tt pB2)

in the second stage, firm A wants to maximize its return obtained with saved customer.

Tthe maximization problem is the following

Maz(ph — da = €)aa

° (6%
Maz(phy — da—c) (5dA>
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The first order condition can be written as

(5o ta-of)-

* 1 0o
dy = 5(2%42 —c)

Looking now into the firm B’s turf, which has (1 — «) market share in the beginning
of period 2. The indifferent consumer to buying again from firm B at price p, to firm
A and pay ply, is

o r
U—Pp2 =V~ Paz— 5
o0 T
§ =Pp2 ~ Paz

Within the active consumers, I created two groups: switchers and saved consumers.

At s%;, the number of switchers is given by

- [ La
qap = (1 —« —ds
0o ¢
l—a), ,
dAB = P )(p32 — Pl — dB)
Saved consumers are
SB 1
qpp = (1— ) 5d5
5k
s (1 B CY)
dpp = & dp
And, the number of inactive consumers is
- [
g = (1 — « —ds
op @
11—« o ,
BB = ( 5 )(¢—p32 + Plha)
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Firm B solves the same maximization problem as firm A. Thus,

ﬂgax(p"m —dp — ¢)qpp
B

Mar(s —d ) (“ - C“)dg)

And, the first-order condition is written as

—((1;a)d3>—|—(p%2—d3—0)<(1;a)d3> —0

* 1 (%)
dp = 5(1932 - C)

(ii) first stage

In the firm A’s turf, each firm solves the following maximization problem

Mazng, = (Phe — €)qaa + (Pho — da — c)qia
A2

1 O
st. dy = 5(17,42_0)

and,

Mrfmﬁsz = (Ppa —C)qBa
Ppa

1 (o]
st. dy = §(pA2_C)

Finding the first-order condition to firm A, it is obtained that

o
0%

=0
ap,o42

20

12

¢
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(0%
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2 21
Daz = §¢ + 51732 + gc

And firm B’s first-order condition is

Ompy _a l 1 ( a)
= (5P =Pt 5¢) + (P —¢) (—— ) =0
1, 3
Ppa = JPaz T 1€

Joining the equations above I obtain that

2/1., 3\ 1
PA2_—¢+ qPaz T ¢ ) T3¢

4 4
P = —</5 tc
So, the equilibrium is given by
Pz = ¢ +c
P2 = ¢ tc
dy = 5¢

Next, in firm B’s turf each firm has a similar maximization problem, such that

]\g‘mﬂm = (Phe — BB + (PB2 — dB — €)qpp
B2
1 (0]
st. dg = §(pB2 —c)
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and,

]\/—[Tamﬂxz = (Phe — C)qan
Pa2

1 (0]
st. dg = 5(}732—0)

Where first-order conditions are

o
0%,

=0
Opps

(1-o)

" 2

0 = 5 (0= Phat 1)+ (Wb~ (—M) -z ((1 _a)(p%Q —C)> +

1 0 (1 - Oé) 2¢
+ (5(1932 - C)) T
2

2 1
Pp2 = §¢+§pA2—I—§c

apTAZ ¢

on’, 1-— 1 1 1-—
Thz _ ( ®) (51%092—]922*50) + (Phz — ©) (_< ¢&)) =0

Py = ZPTBQ + ZC

With the two equations above, I get that

o2 2/1, 3\ 1
p32=§¢+§ 1Pp2 + 7€ +§C

4 4
4
Phy = g¢+ c
and,
(53 1¢_’_
= - c
P 4o 5
2
dp = 5<Z5
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So, second-period equilibrium is given by

* 4 * 2 %
p?42=5¢+c; dAZEQb; Pas =@+ ¢

0% 4 2 7%
p32:5¢+0§ degﬁb; Ppr = o +c
Equilibrium profits for each firm is given by

«

T = -0 (5
Hta =)

(¢ — Pho +P§92)) + (Pho —da — ¢) (%dA) +
(1-a)
¢

<p%2——pz2—-d3>)

(1-a)
¢

+(Pp2 — ©) (g (Phe — P2 — dA))

(0=t 1)) + 0 — = ) (=) +

Ty = (Pa—0) ( &

)

where,

e = 3(1104 +1)

25
. _ 0
=—(12-11

T B2 25( a)

For firm A, second-order condition is given by —g—g and for firm B is 3(3;1), which are

negative for any « € [0, 1].
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