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Abstract

Previous research shows that firms may offer excessively high (and shrouded) add-on
prices in competitive markets when some consumers are myopic. We analyze the effects
of regulatory intervention via educating myopic consumers on equilibrium strategies of
firms, consumer protection and welfare. Our model allows firms to price discriminate
between consumers. We show that intervention may actually decrease social welfare and
weaken consumer protection if regulatory efforts are insufficient to alter the equilibrium
strategy of firms. In consequence, regulation may do more harm than good and hence
should only be considered if the regulator can be sure to have a good understanding of

pricing strategies in an industry.
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1 Introduction

When consumers are boundedly rational and myopic in their decision making, firms will try to
exploit it. Well-known examples are that consumers book a hotel room without considering
the costs of the minibar, buy a computer without considering the costs for upgrades, or
open a bank account without considering fees for additional banking services. As shown by
Gabaix and Laibson (2006), the equilibrium pricing strategy of firms then may be to compete
purely on the price of a base good (e.g., a hotel room, computer without upgrades, or bank
account) and to suppress information about add-ons (e.g., the minibar, computer upgrades,
or banking fees). The firm picks a price for the base good below marginal costs, and a
price for the add-on above marginal costs. Consequences for consumers are twofold: First,
sophisticated consumers substitute away from add-ons, which creates a social welfare loss if
substitution is costly. Second, myopic consumers who buy the high-priced add-on subsidize
sophisticated consumers, which raises consumer protection concerns. The question arises if

and how the regulator should intervene to maximize social welfare and consumer protection.

In many situations, vigorous competition is the single best instrument for efficient market out-
comes and for protecting consumer interests, and regulation is not needed (e.g., Armstrong,
2008). Regulation and consumer protection policies may even have possibly undesirable ef-
fects if it leads to a weakening of competitive pressures (e.g., Armstrong, Vickers, and Zhou,
2009). In some specific situations, however, regulatory intervention can help markets func-
tion better. For example, there can be a role for regulation to create transparency (Spiegler,
2006a,b). If regulatory intervention benefits vulnerable consumers without harming more
sophisticated consumers, it is relatively uncontroversial. If interventionist consumer policies
benefit one group of consumers at the expense of another, it is not so clear if regulatory inter-
vention is warranted (Armstrong, 2008). Moreover, regulatory intervention is only relevant
in fields where the regulator cares about the decisions of uninformed consumers. Uninformed
consumers are not in general those citizens who need public subsidies. For example, the regu-
lator probably does not care about add-on prices of luxury cars, but cares about high add-on
prices in the context of tax-subsidized retirement funds (otherwise, why the tax subsidies in

the first place?).



Efficient regulatory intervention is challenging.! An obvious regulatory intervention is to
require firms to inform consumers about all relevant product characteristics and prices. Al-
ternatively, the regulator could impose price caps on overpriced add-ons. Both strategies
could work well when the firm offers one base good and one or few add-ons, e.g., a bank
account and overdraft fees. In practice, however, the products and/or services offered are
often much more complex. For example, a computer is offered with many potential upgrades,
and a bank account comes with many complementary financial services. Thus, when certain

products are regulated, firms may find ways to circumvent such regulation.

This paper analyzes regulatory intervention when firms exploit consumers who are myopic
in their decision making. A regulator may educate myopic consumers about add-on prices
before firms decide on their pricing strategy. Such regulatory intervention could be through
general public information or requiring “warning labels” placed on marketing materials. The
rationale for such an intervention is that shrouding information about add-ons only prevails
for a sufficiently high portion of uninformed myopic consumers, and that unshrouding, which
is socially desirable, prevails otherwise. Such efforts to correct individuals’ factual mistakes
are largely uncontroversial in politics and the academic literature (see, e.g., Jolls and Sun-
stein, 2006, 230,232). What is not so clear is to which degree educating consumers can change
the behavior of myopic consumers. Recent research finds that a surprisingly small fraction
of consumers makes better decisions after being informed about important decision criteria.?
Thus, it is unlikely that a regulator can make all consumers act like sophisticated consumers
through education, and a more or less large fraction of uninformed consumers will remain.
Furthermore, we consider that firms may own a technology that allows them to price discrim-
inate between myopic and sophisticated consumers (more or less successfully). This may lead
to new price equilibria, and mitigate the social welfare problem even without regulatory in-
tervention. However, it may also have adverse effects, and it will not solve potential consumer
protection concerns. Effects of regulatory intervention therefore also depend on the potential

of firms to price discriminate. Finally, we analyze alternative ways of regulatory intervention

LGabaix and Laibson (2006, 530-31) discuss verbally alternative remedies that the regulator can consider,
but do not derive formal results.

2For a literature review about the limited impact of financial education on consumer behavior, see De Meza,
Irlenbusch, and Reyniers (2008). Choi, Laibson, and Madrian (2010) and Beshears, Choi, Laibson, and Madrian
(2009) provide experimental evidence regarding investments in mutual funds.



through subsidizing firms that accept to follow a certain (loss-making) pricing strategy that

is in the public interest.

Generally, price discrimination exists when the difference in prices among consumers is not
proportional to the difference in marginal costs (see, e.g., Stole, 2007). We consider price
discrimination that is based on observed consumer heterogeneity (e.g., past purchasing de-
cisions, age, profession, education), called third-degree or direct price discrimination: The
firm offers add-on products at different prices to consumers who the firm considers to be
myopic or sophisticated.? Potential profits of firms from charging different prices to different
consumers are competed away in our model. However, the potential to price discriminate
impacts the firms’ pricing strategies, and thereby consumers’ buying decisions, social welfare

and consumer protection.

To illustrate, consider the following example. A bank offers a cash account (the base good)
and one or two investment funds (the add-ons). The first fund is a high-priced managed
investment fund and the second fund is a low-priced exchange traded fund (ETF). Both
funds track the same index and can be considered as perfect substitutes. Informed consumers
consider both the price for the cash account and the price for the investment fund for their
buying decision while uninformed consumers only consider the price of the cash account.
The pricing strategy of the bank then involves two decisions. First, whether its range of
products consists of the managed investment fund, the ETF, or both funds. Second, whether
to compete purely on the price of the cash account, e.g., by offering high interest rates, or
also to advertise the fees of the investment funds. If the bank owns a technology to price
differentiate between myopic and sophisticated investors, the bank can shroud information
about add-ons towards myopic consumers and offer them managed investment funds once
they open a cash account. Furthermore, the bank can unshroud information about ETFs

towards sophisticated consumers.*

3 Alternatively, first-degree price discrimination exists when the firm charges a different price per unit of
product and per consumer. Second-degree price discrimination exists when the firm charges different prices
based on unobservable consumer heterogeneity, because consumers self-select into the appropriate product.
Special forms of price discrimination are, e.g., bundling, introductory offers, poaching and versioning. For a
literature review on price discrimination, see Armstrong (2006), Esteves (2009), Fudenberg and Villas-Boas
(2006), or Stole (2007).

4ETFs are traded on the German stock exchange since 2000. However, until recently most banks in Germany
offered only managed funds and no ETFs. This seems to change. Deutsche Bank, for example, offers ETFs
under the name db x-trackers since 2007. The German savings banks offer ETFs under the name DEKA since



Another example in the field of retail finance are credit cards. As discussed by Ausubel
(1991), consumers often make credit card choices without considering the high probability

that they will pay high interest rates on their outstanding balances.

As a reference point for our analysis, consider the following situations: first, all consumers
are informed, and second, all consumers are uninformed. In the first situation, the profit
maximizing pricing strategy of firms is to compete on both the price of the base good and the
price of the add-on. The bundle of both products will be offered at cost-reflective prices to
all consumers. In the second situation, the profit maximizing pricing strategy of firms is to
compete purely on the price of the base good and to charge the reservation price of consumers
for the add-on. Again, the bundle of both products will be offered at cost-reflective prices to all
consumers because the firms’ profits from high add-on prices get competed away on the base
good. Such a price equilibrium represent the so-called loss-leader pricing (Lal and Matutes,
1994). Thus, the consumer harm is limited to the inefficiency caused by the departure of prices
from costs on a product-by-product basis (the “deadweight loss”), e.g., consumers replace the
base good too early. It is generally argued that this welfare loss is relatively small (see, e.g.,
Armstrong, 2008, footnote 64; Shapiro, 1994, 497-498). In sum, as well a situation where all
consumers are informed as a situation where all consumers are uninformed does in general not
require regulatory intervention. The social welfare and consumer protection issues discussed

in this paper arise because of heterogenous consumers.

Our main results are as follows. First, if educating consumers changes a high-priced add-on
equilibrium or a price discrimination equilibrium of firms, social welfare increases. Second,
if educating consumers does not change a high-priced add-on equilibrium or a price discrimi-
nation equilibrium, social welfare decreases. Finally, if a low-priced add-on equilibrium exists
without educating consumers, intervention is obviously irrelevant because there is no social
welfare loss in the first place. Effects depend on the fraction of myopic consumers, the ef-
ficiency of educating myopic consumers, the effort costs of substituting away from add-ons,
the upper level for the add-on price, and the efficiency of price discrimination. We develop

alternative regulatory strategies based on subsidizing firms, and we show that these strategies

2008. An exception is, e.g., Citibank Deutschland (now called Targobank and part of Credit Mutuel Group)
who does not offer own ETFs. Until 2008 Citibank Deutschland even did not allow customers to buy ETFs
from external providers into their securities account, officially because of “technical difficulties”.



can create a social welfare gain. In summary, the regulator needs to carefully analyze the
situation before intervening via educating myopic consumers and may find no intervention at

all or other regulatory strategies more beneficial.

The paper proceeds as follows. Section 2 contains the details of the model (2.1), the price
equilibria when the regulator decides not to educate myopic consumers (2.2), and the price
equilibria when the regulator decides to educate myopic consumers (2.3). Section 3 discusses
implications for social welfare and consumer protection. Section 4 discusses alternative ways
of regulatory intervention through subsidizing firms. Finally, Section 5 contains concluding

remarks. Proofs and detailed calculations appear in the appendix.

2 Model

The following pricing game is closely related to the model of Gabaix and Laibson (2006). The
innovation of our model is twofold. First, the model allows firms to choose price discrimination
besides uniform pricing. Second, a regulator may intervene and educate myopic consumers

about the relevance of add-on prices.

2.1 Detalils

Firms produce base goods and add-ons. Add-ons are always avoidable for informed consumers,
in contrast to unavoidable surcharges. For simplicity, marginal costs for the base good and for
add-ons are zero. The mass of consumers is normalized to 1. Many firms exist and, depending

on the parameters of the demand function of consumers, a zero profit equilibrium may exist.

Consumer types. Two types of consumers are considered: myopic consumers, a fraction
a of all consumers, where a € (0, 1], and sophisticated consumers, a fraction 1 — «, of all
consumers. Myopic consumers per se only take the price for the base good into consideration
when deciding where to purchase a good. Sophisticated consumers always take both the price

for the base good and the price for the add-on into consideration when deciding where to



purchase a good.

Information strategy of firms. Shrouding means that the firm suppresses information
about the price of the add-on. Unshrouding means that the firm provides information about
the price of the add-on. By providing this price, the firm at the same time educates a fraction
Ar of myopic consumers about the relevance of the add-on price, where Ay € [0,1] . Thus,
this fraction of myopic consumers becomes informed and is therefore called informed myopic.

Unshrouding is free.

Regulatory intervention through education. The regulator can educate a fraction
Ar € [0,1] of myopic consumers about the relevance of add-on prices, which increases the
fraction of informed consumers before firms decide on a pricing strategy from 1 — « to
1 — (1 — Ag)a. Educating consumers is free. Furthermore, a fraction N € [0, Ap| of the
remaining uninformed myopic consumers becomes informed when firms unshroud. At the one
extreme when A\ = 0, it is assumed that following education through a regulator, unshroud-
ing through firms has no complementary effect because all myopic consumers who potentially
could become informed already got informed through the regulator. The remaining fraction
of the population is just not receptive for any kind of information, or not capable to use any
but the most simple decision rationale. At the other extreme when A = Ap, it is assumed
that unshrouding through firms always informs an additional fraction Ag of the remaining

uninformed consumers, regardless of any potential prior education through the regulator.®

Pricing strategy of firms. The firm chooses a price for the base good, p, and a price
for the add-on, p. In case of price discrimination, the prices of the low-priced add-on and
the high-priced add-on are denoted as p;, and pg. The prices for the add-ons have an upper
bound, p € (0,1].% No consumer will buy an add-on above this price. All prices refer to firm

i (for simplicity, the subscript i is omitted). We focus on symmetric price equilibria.

SWe consider alternative regulatory strategies, namely intervention through subsidized public firms, in an
extension of the model in Section 4.
5The assumption that 7 € (0, 1] simplifies Corollary 3, otherwise it does not matter.



Price discrimination. Firms may own a technology that allows them to use interpersonal
information about consumers (previous purchases, education, etc.) in order to classify them
as uninformed or informed consumer. Then, the firm may offer the add-on to uninformed and
to informed consumers at different prices. The reservation price for the add-on of informed
consumers is relatively low because they are in a position to substitute away. Thus, the
firm offers them a low-priced add-on. The reservation price for the add-on of uninformed
consumers is relatively high. Thus, the firm offers them a high-priced add-on. For simplicity,
we assume that all add-ons have the same quality and consumer utility.” If available, the
technology for price discrimination is free. Realistically, price discrimination works more or
less well, depending on the industry, product, and customer characteristics. We consider two

potential limits:

e The error when firms classify an informed consumer as uninformed is called attrition.
This error implies that the firm will unintentionally shroud (not advertise) the low-
priced add-on towards a fraction 1 — § of informed consumers. It follows that this

fraction will substitute away.

e The error when firms classify an uninformed consumer as informed consumer is called
cannibalization. This error implies that the firm will unintentionally unshroud (adver-
tise) the low-priced add-on towards a fraction 1 —~ of uninformed consumers. It follows

that these customers buy the low-priced add-on instead of the high-priced add-on.

See Figure 1 for an overview on effects of price discrimination.

Demand function. The demand function of firm 7 is modeled as the probability density
function that a consumer purchases at firm i, D(z;) € [0, 1], where x; represents the antic-
ipated net surplus from purchasing a product at firm ¢ less the anticipated net surplus from
purchasing a product at the best alternative firm. The demand function D(z;) is strictly

increasing and reflects the degree of competition in the industry that is given by u = %.

A weaker assumption would be that prices of both add-ons are not proportional to the difference in
marginal costs, the so-called versioning (see, e.g., Shapiro and Varian, 1998).



Perfect competition corresponds to p = 0. The arguments of the decision rationale x; de-
pend on the consumer type that is either an informed consumer (sophisticated and informed

myopic) or an uninformed consumer.

e For uninformed consumers, x; is given by Z; = —p + p*, where p represents the price
for the base good at firm ¢, and p* represents the price for the base good at the best
alternative firm. Uninformed consumers ignore prices of add-ons when they make their

buying decision.

e For informed consumers, x; is given by &; = —p —min{ Ep, e} + p* + min{ Ep*, e}, where
p and p* are defined as above, E'p represents the expected price for the add-on at firm
i, Ep* represents the expected price for the add on at the best alternative firm, and
e represents the costs for substituting away from the add-on. If firms unshroud, the

expected prices Ep and Ep* become the known prices p and p*, respectively.

Timing. The model has four periods. In period 0 the regulator may intervene. In period 1
firms determine their pricing strategy. In period 2 consumers make a decision where to buy
the base good. In period 3 consumers observe the price of the add-on and decide whether to

buy it or not to buy it.

Period O:

e The regulator decides whether to educate myopic consumers about the relevance of

add-ons.

Period 1:

e Firms choose between uniform pricing and price discrimination.

8The demand function D(x;) is derived from a decision utility of a consumer a that is given by U, =
v; — @i + €qi, Where v; represents the quality of a product at firm 4, g; represents the price of a product at firm
i, and &4, represents a random idiosyncratic preference of consumer a that is i.i.d. Depending on the consumer
type, the variables v; and ¢; in the decision utility function refer just to the base good or to the base good plus
the add-on. It is assumed that all firms produce products with the same quality v. See Gabaix and Laibson
(2006), p. 532-533, for details on the microfoundation of the demand function D(x;).



— In case of uniform pricing: Firms pick a price for the base good, p, and a price for

the standard add-on, p.

— In case of price discrimination: Firms pick a price for the base good, p, a price for

the high-priced add-on, pg, and a price for the low-priced add-on, py,.

e Firms decide to make the information about the add-ons shrouded or unshrouded.

Period 2:

e Informed consumers (sophisticated and informed myopic) always take the add-on and
its price into consideration for their buying decision. If information about the add-on
is shrouded, sophisticated consumers and informed myopic consumers form Bayesian

posteriors about the unobserved add-on.

e Informed consumers can initiate behavior that allows them to substitute away at costs

e.

e Uninformed myopic consumers do not consider the add-on for their buying decision.

Period 3:

e Consumers observe the add-on price (if firms have not unshrouded prices already).

All consumers buy the base good.

Uninformed consumers buy the standard add-on if the price they observe is at most

their reservation price p.

Informed consumers buy the standard add-on if the price they observe is at most their

substitution costs e, or otherwise substitute away.

We formally consider substitution costs only in the period prior to the purchase of the base
good (period 2), equivalent to the Gabaix and Laibson (2006) model. In practice, however,
substitution costs may occur both in period 2 and in period 3. For example, ... Substitution
costs e may reflect costs only for period 2 or joint costs for period 2 and period 3. It has no

consequences for the results of our analysis.

10



2.2 Price equilibria without educating consumers

This sub-section derives symmetric price equilibria of firms without regulatory intervention.
It therefore serves as a benchmark for the evaluation of regulatory intervention. As it is
shown in the following, the decisions of firms about shrouding or unshrouding and offering
one add-on (uniform pricing) or two add-ons (price discrimination) result in three potential

profit maximizing pricing strategies of the firm.

High-priced add-on. This pricing strategy may make sense if the firm can sell the high-
priced add-on to a large fraction of uninformed consumers. The firm therefore shrouds in-
formation about the add-on because unshrouding would decrease the fraction of uninformed
consumers. In order to maximize profits, the firm sets the price for the add on to p = p, where
p is the highest possible price for the add-on (i.e., the reservation price of uninformed con-
sumers). Sophisticated consumers who observe that the firm shrouds anticipate this, Ep = p.

The expected profit of a firm is given by
T = (p+ap)D(p" —p). (1)

Detailed calculations are in the appendix.
By solving the first-order condition for p* = p, we get a profit maximizing price for the base
good of p = —ap + p, where p = %. It follows that the maximized profit of a firm under

this pricing strategy is given by

T, = wuD@"+ap— p). (2)

Low-priced add-on. This pricing strategy may make sense if the firm can sell the add-on
also to sophisticated consumers who substitute away if they observe a price of the add on
p > e. The firm therefore unshrouds and sets the price p = e. All consumers purchase both

the base good and the add-on at the firm. The expected profit is given by

m = (p+e)D(p" —p). (3)

11



Detailed calculations are in the appendix.

By solving the first-order condition for p* = p, we get a profit maximizing price for the base

good of p = —e 4+ u, where y = g,((%)). It follows that the maximized profit of a firm under

this pricing strategy is given by

T = wuDP" +e—p). (4)

Price discrimination. This pricing strategy may make sense if the firm has a technology
to separate between myopic and sophisticated consumers, and to make them separate offers.
The firm chooses a price for the low-priced add-on, pr,, and a price for the high-priced add-on,
pr. In order to maximize profits from uninformed consumers, the firm sets the price for the
high-priced add on to pg = p. In order to maximize profits from informed consumers, the
firm also offers a low-priced add-on to informed consumers for a price p;, = e. As discussed in
sub-section 2.1, efficiency of price discrimination is limited by attrition () and cannibalization

(7). The expected profit of a firm is given by

ma = (pte((l-a)B+a(l—7))+pya)D(—p+p*) (5)

Detailed calculations are in the appendix.

By solving the first-order condition for p* = p, we get a profit maximizing price for the base

good of p = —e((1—a)B+a(l—7))—pya+pu, where u = g,((%)). It follows that the maximized

profit of a firm under this pricing strategy is given by

mg = pDP"+e((l—a)f+a(l —7))+pye—p) (6)

Symmetric price equilibria. The firm chooses a pricing strategy to maximize its expected
profit. The conditions for a low-priced add-on strategy are m > max(n}, 7). The condi-
tions for a high-priced add-on strategy are m; > max(w), 7). The conditions for a price
discrimination strategy are m; > max(7;,n; ). These conditions imply threshold levels for
the fraction of myopic consumers of the population, «, that determine the symmetric price

equilibrium of all firms. The threshold level depend on substitution costs e, the upper level

12



for the add-on price p, and the efficiency of product discrimination (the attrition effect 3, and

the cannibalization effect 7).

Proposition 1 (Price equilibria without regulatory intervention). Let

al = min ¢ 6(1 _ ﬁ)
(ﬁ (=B +(h- e)v) ™)

and

o =m (5 ) )

The firm chooses a low-priced add-on strategy if @ < af, a price discrimination strategy if

al < a < aof, and a high-priced add-on strategy if ot < .

The proof is in the appendix.”
The threshold level that are defined in Proposition 1 are illustrated in Figure 2. The following

corollaries represent special cases of Proposition 1.

Corollary 1 (Equilibrium without price discrimination). Price discrimination is not efficient
if B < 1—7, which implies that a' = of = %. Then, firms choose a low-priced add-on strategy

if a < % and a high-priced add-on strategy otherwise.

The proof is in the appendix.

Corollary 1 reflects that the positive effect from offering low-priced add-ons to sophisticated
and informed myopic consumers, 3, is weaker than the cannibalization effect, 1 — v. Note
that the threshold level for oo of Corollary 1 is equivalent to the threshold level from Gabaix

and Laibson (2006) who analyze price equilibria without price discrimination.

Corollary 2 (Equilibrium with price discrimination and no attrition). Suppose price dis-
crimination involves no attrition of informed consumers (3 = 1). This implies that o = 0

and of = Then, firms choose a price discrimination strategy if o < ot and a

e
e+(p—e)(1—7)"
high-priced add-on strategy otherwise. A low-priced add-on strategy cannot be the optimal

strategy.

The proof is in the appendix.

?Comment on multiple equilibria. See also Gabaix and Laibson (2006), footnote 30.

13



Corollary 3 (Equilibrium with price discrimination and no cannibalization). Suppose price
discrimination involves no cannibalization of uninformed consumers (v = 1). This implies
_ __e(1-h) _ - -
that of = A== and o = 1. Then, firms choose a low-priced add-on strategy if o < o
and a price discrimination strategy otherwise. A high-priced add-on strategy cannot be the

optimal strategy.

The proof is in the appendix.

2.3 Price equilibria with educating consumers

Suppose that the regulator decides to intervene via educating myopic consumers. A fraction
Ar of myopic consumers then becomes informed consumers and decides just like sophisticated
consumers. Thus, the fraction of uninformed consumers decreases from a to (1—Ag)«, and the
impact of unshrouding changes from A\r to A% € [0, \r]. As shown in the previous analysis,

Ar (and equivalently A7) does not impact the optimal pricing strategy of firms. 10

For example, when the optimal strategy of a firm is a low priced add-on for a < a! without

regulatory intervention, this strategy is only optimal for (1 —Ag)a < af < a < 1_1)\1? al with

regulatory intervention. The impact on the threshold between a price discrimination and a

high priced add-on pricing strategy is effected equivalently.

Proposition 2 (Price equilibria with regulatory intervention). Suppose the regulator educates

a fraction Ar of myopic consumers about the relevance of the add-on prices, and let

1
DY

o of (9)

and
1
_ 1
T )\Ra .

of (10)

The firm chooses a low-priced add-on strategy if @ < of, a price discrimination strategy if

ad < a < af, and a high-priced add-on strategy if af < a.

The proof is in the appendix.

ONote that, however, Ar or A impacts the range where two alternative pricing equilibria exist.

14



The threshold levels that are defined in Proposition 2 are illustrated in Figure 3. Similarly as
before (see Corollary 1 to Corollary 3), when 5 < 1—+, it follows that price discrimination is
not the optimal pricing strategy. Firms choose a low-priced add-on strategy if o < 15(176,)\) and
a high-priced add-on strategy otherwise. When 8 = 1 which means that price discrimination
involves no attrition of informed consumers, it follows that a low-priced add-on strategy is
not the optimal strategy. Firms choose a price discrimination strategy if o < of and a high-
priced add-on strategy otherwise. When v = 1 which means that price discrimination involves
no cannibalization of uninformed consumers, it follows that a high-priced add-on strategy is

not the optimal strategy. Firms choose a low-priced add-on strategy if a < of and a price

discrimination strategy otherwise.

3 Welfare Effects

This section provides comparative statics for social welfare and consumer protection. First, we
discuss generally social welfare and consumer protection issues that arise from different prices
for uninformed and informed consumers. Second, we analyze effects of price discrimination.
This is important for potential actions of the regulator. Third, we analyze effects of educating
consumers and derive conditions when it is beneficial for social welfare and when it has adverse

effects. Fourth, we discuss the case for subsidized public firms.

3.1 Social welfare and consumer protection

As suggested by Camerer, Issacharoff, Loewenstein, O’'Donoghue, and Rabin (2003) in an
influential article on asymmetric paternalism, regulation should “create large benefits for
those who make errors, while imposing little or no harm on those who are fully rational”
(p- 1212). Furthermore, regulation should “increase economic efficiency as measured by the
sum of consumer and producer surplus” (p. 1220). Our welfare analysis follows this line of

thought.

The measure for social welfare loss is given by the number of consumers who substitute away

from the add-on multiplied by their effort costs e.
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Besides social welfare, the pricing strategy of firms also affects consumer protection. From
an equality perspective, one may want to prevent that informed consumers benefit from the
high add-on prices paid by uninformed consumers. However, it is not so clear if regulation
and consumer policy is the right tool to create equality. It is often argued that not competi-
tion policy but other instruments such as taxation should be used for income redistribution
between consumers (e.g., Motta, 2004; Armstrong, 2008). Furthermore, consumers should
have the incentive to become informed, because competition between firms may otherwise be

weakened, which leads to reduced consumer welfare (Armstrong, Vickers, and Zhou, 2009).

In any case, several alternative measure could be used to evaluate consumer protection. A
simple measure for consumer protection is the fraction of exploited consumers. The fraction
of exploited consumers obviously decreases through education whenever a high-priced add-on

equilibrium or a price discrimination equilibrium exists.

Ezxpected total prices of myopic consumers reflect that a myopic consumer may become in-
formed but may also stay uninformed after education. The measure is calculated as total
prices of an uninformed consumer times the probability that a myopic consumer stays un-
informed (1 — Ag), plus total prices of an informed consumer times the probability that a

myopic consumer becomes informed (Ag).

3.2 Welfare effects of price discrimination

Proposition 3 (price discrimination and social welfare). Price discrimination decreases so-
cial welfare under an otherwise low-priced add-on equilibrium (of < a < % ). It increases

social welfare under an otherwise high-priced add-on equilibrium (% <a<at)

Figure 4 illustrates effects of price discrimination on social welfare. Besides social welfare, the
pricing strategy of firms also affects cross-subsidies from uninformed (myopic) to informed

(sophisticated and informed myopic) consumers.

Proposition 4 (price discrimination and prices). Price discrimination always decreases
prices of sophisticated consumers (aT <a< ai). The effect of price discrimination on prices

of myopic consumers depends on the add-on that myopic consumers are offered. For myopic
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consumers who are offered the low-priced add-ons, it always decreases prices (of < a < aot).
For myopic consumers who are offered the high-priced add-ons, it decreases prices under an
otherwise high-priced add-on equilibrium ( % <a<aot ) and increases prices under an oth-
erwise low-priced add-on equilibrium (af < a < % ). Similarly, it decreases expected prices
of myopic consumers under an otherwise high-priced add-on equilibrium (% <a<aot)and

increases expected prices under an otherwise low-priced add-on equilibrium (aT <a< % ).

Figure 5 illustrates effects of price discrimination on prices of uninformed and informed con-

sumers.

3.3 Welfare effects of educating consumers

Proposition 5 (education and social welfare). Educating consumers increases social welfare,
if it changes a high-priced add-on equilibrium (a* < o < of) or a price discrimination
equilibrium (of < o < o). It decreases social welfare, if a high-priced add-on equilibrium

(oaf < ) or a price discrimination equilibrium (ob < a < o}) remains.

The proof is in the appendix.
Table 1 shows the welfare loss or welfare gain from educating consumers for each range of «.

Figure 6 illustrates effects of educating consumers on social welfare.

So far, the analysis has focussed on varying fractions of myopic consumers a. The efficiency
of educating myopic consumers that is reflected in X is also important, especially, if the reg-
ulator can increase A with high education efforts or with the right strategy. Ideally, the
regulator makes enough myopic consumers informed such that firms choose the socially op-
timal low-priced add-on equilibrium. However, it is often not possible for the regulator to
make a sufficiently large fraction of myopic consumers informed for at least two reasons: first,
experimental studies show that a surprisingly low fraction of consumers changes its behavior
based on new important information (e.g., Choi, Laibson, and Madrian, 2010), and second,
firms may add complexity to their price structures in order to prevent that consumers become

informed (Carlin, 2009).
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A special case where price discrimination is not efficient (5 < 1 — ) and only a low-priced
add-on or a high-priced add-on equilibrium exists, is illustrated in Figure 7. A special case
where price discrimination is efficient without attrition of informed consumers (f = 1) and
only a price discrimination or a high-priced add-on equilibrium exists, is illustrated in Figure
8. These figures show as well consequences for a varying fraction of myopic consumers « as

consequences for a varying effect of educating myopic consumers .

Figure 9 illustrates how education affects total prices (base good and add-on) of uninformed
and informed consumers. It shows that total prices for uninformed consumers increase for a
lower «, until a low-priced add-on equilibrium is reached. Total prices for informed consumers
also increase for a lower « until a low-priced add-on equilibrium is reached. The ezpected total
prices of myopic consumers with education are largely below total prices without education
(for a < 0.7), even within a high-priced add-on or price discrimination equilibrium. Interest-
ingly, for a high fraction of myopic consumers (a > 0.7), education even increases expected

total prices of myopic consumers.

Proposition 6 (education and expected prices). Let
o® = max(1 — E_, o). (11)
p

Educating consumers increases expected prices for myopic consumers for o < o. It de-

creases expected prices for of < a < a?.

The proof is in the appendix.

Pitfalls for the regulator As shown in the previous analysis, effects of educating myopic
consumers depend on price equilibria, which in turn depend on the pricing flexibility of firms.
The regulator can evaluate effects of educating myopic consumers if full information about

the pricing dynamics is available. In many situations, however, this will not be the case.

Figure 10 illustrates a situation when effects of educating consumers depend on the pricing
flexibility of firms. Suppose the regulator observes a high-priced add-on equilibrium. The

regulator estimates that a fraction a = 0.6 of consumers is myopic, and that education could

18



make a fraction A = 0.3 of myopic consumers informed. Without knowing if firms own or could
acquire a technology for price discrimination, it’s not possible for the regulator to evaluate
effects of educating consumers. If firms can only apply uniform pricing strategies, educat-
ing consumers decreases social welfare. If firms own a technology for price discrimination,

educating consumers increases social welfare.

4 Alternative ways of regulatory intervention

This section discusses how the regulator can impact pricing strategies, consumer behavior
and social welfare through subsidized public firms when an equilibrium pricing strategy exists

where firms offer high-priced-add-ons to uninformed consumers.

A “public firm” represents a firm that accepts to follow a certain (loss-making) pricing strategy
suggested by the regulator, and in turn receives a subsidy from the regulator. Subsidizing
a public firm is different from a pure redistribution of income from taxpayers to uninformed
consumers because it directly affects the purchase decision of consumers and the related social
welfare loss. Thus, it may be a better way for creating equality than the redistribution of
income through taxes or other isolated instruments. For the evaluation of such an intervention,
costs for subsidizing a public firm are compared to a potential social welfare gain which reflects

the benefit of all consumers from lower prices net taxes to finance subsidies.

The benefit of regulatory intervention is that social welfare increases for every informed con-
sumer who does not substitute away, but would have substituted away without the public
firm. The drawback of such a strategy is that it may require high subsidies for the public
firm. Although the social welfare gain is net of subsidies, a strategy where huge subsidies
are necessary in order to create a relatively small net social welfare gain does not seem to be
justified. The measure we use to evaluate the efficiency of subsidies to a public firm is the

costs of a subsidy divided by the social welfare gain, which is the lower the better.
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4.1 Subsidizing add-ons

Consider a strategy where the regulator pays subsidies to consumers for buying certain prod-
ucts. E.g., consumers get tax breaks for investing in retirement funds. The rationale behind
such a strategy may be the observation that a fraction of consumers does not buy a product
that is socially desirable, a tax break makes the product more attractive, and consequently,

more consumers buy it.

However, when the subsidized product is a high-priced add-on that myopic consumers already
buy and sophisticated consumers avoid, it is easy to see that subsidies have purely adverse
effects. Subsidies increase the reservation price p, which makes a high-priced add-on strategy
more profitable. Consequently, the thresholds for o where a low-priced add-on equilibrium
or a price discrimination equilibrium exist decrease (see also Proposition 1 and Proposition
2). Thus, when subsidies for add-ons lead to a high-priced add-on equilibrium instead of a
low-priced add-on or price discrimination equilibrium, or to a price discrimination add-on
equilibrium instead of a low-priced add-on equilibrium, direct consequences of subsidies are a

higher social welfare loss.

When subsidies do not change a price equilibrium, there is no effect on social welfare. However,
it has redistribution effects among consumers. Profits of firms are unchanged because the
higher prices on the add-ons get competed away via the base good. The price of the add-on
increases from p to p + 7, where 7 represents the value of the tax break. The price of the
base good decreases from —ap + p to —a(p + 7) + p in a high-priced add-on equilibrium. In
sum, uninformed consumers who buy the base good and the add-on pay (1 — a)7 less and
informed consumers who only buy the base good pay a7 less. Thus, uninformed consumers
profit relatively more for a low «, and informed consumers profit relatively more for a high
«. Subsidies, of course, have to be financed by all consumers via higher taxes. Consequences
are equivalent under a price discrimination equilibrium. In sum, when subsidies for add-ons
do not change a prices equilibrium, which is the best possible case, it has no effect on social

welfare but leads to an obscure redistribution of income among consumers.
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4.2 Offering low-priced add-ons to all consumers

Suppose that the suggested strategy is to offer the base good for the equilibrium market price,
ie., p=—ap+ u, and the add-on for e. Recall that such a pricing strategy cannot exist for
for-profit firms, as shown in the previous analysis. The following analysis assumes that the
total volume of potential subsidies is such that all firms can participate in the subsidized

pricing strategy.

A detailed description of this strategy is provided in Figure 12. Consider a high-priced add-on
equilibrium without education, and suppose price discrimination is not attractive, i.e., the
threshold between a low-priced add-on and a high-priced add-on equilibrium is af = at = %
(see Corollary 1). Then, subsidies are given by aj — e. For a — af = % (from above),
subsidies S, — 0 and the social welfare gain G}, — e(1 — %) Thus, this strategy is very
attractive for relatively low «. For o — 1, subsidies are S, — p — e and the social welfare
gain Gy — 0. This is obviously unattractive. The intuition is the following: The firm could
sell the add-on for a price p to all consumers under a high-priced add-on equilibrium. When
the firm offers the add-on for e instead of p to all consumers, the firm looses some of its profit
with uninformed consumers. The lower the fraction of uninformed consumers «, the lower
these losses. Moreover, when firms offer the low-priced add-on to all consumers, they get an
additional profit from informed consumers who otherwise substitute away, i.e., e(1 — «a). The
higher the fraction of informed consumers, i.e., the lower «, the higher this additional profit.

Thus, required subsidies to compensate firms for a loss-making price strategy are increasing

n a.

Proposition 7 (offering of low-priced add-on for all consumers). Suppose the requlator sub-
sidizes firms that offer uninformed consumers low-priced add-ons, and does not educate con-
sumers. The efficiency of this intervention, defined as the cost of the required subsidy divided

by the net social welfare gain, is
ap —e

B

(12)

under a high-priced add-on equilibrium (o < a).

The proof is in the appendix.
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Proposition 7 yields an important result: If a public firm makes losses, the firm is not neces-
sarily inefficient. In fact, the firm may be very efficient in redistributing income to uninformed

consuiers.

Recall that E}, is defined such that the lower the better. This measure increases in . There-
fore, educating consumers (lowering the fraction of uninformed consumers) increases the effi-

ciency of this regulatory intervention.

4.3 Offering low-priced add-ons to informed consumers only

From the perspective of a “paternalistic” regulator who cares for myopic consumers, a strategy
looks attractive where a public firm offers products to myopic consumers while private firms
offer products to sophisticated consumers. Then, private firms would choose a low-priced add-
on pricing strategy, and there would be no social welfare loss or consumer protection issue.
However, when the public firm offers the base good at a price that is attractive to myopic
consumers, this offer is also attractive to sophisticated consumers. Therefore, a public firm

cannot increase its market share only with myopic consumers.

However, offers that only attract informed consumers are feasible. For such a strategy, the
net anticipated surplus of informed consumers, i.e., #; = —p — min{ Ep, e} + p* + min{ Ep*, e},
needs to be higher at the public firm than at the private firm, while the net anticipated surplus
of uninformed consumers, i.e., Z; = —p + p*, needs to be lower at the public firm. Therefore,
suppose that the strategy is to offer the base good above the equilibrium market price, i.e.,

p+ A, and the add-on for € — A, where é < e.

The intuition for this strategy is as follows: When a private firm only attracts myopic con-
sumers, this leads to the so-called loss leader pricing. The price of the base good is p = —p+pu
and the price of the add-on is p = p. Myopic consumers do NOT subsidize sophisticated con-
sumers and are NOT exploited. At first glance, private firms may be happy that they don’t
have to serve informed consumers. However, this benefit gets competed away if all private
firms enjoy this effect, which results in a loss leader pricing. The public firm attracts informed

consumers who do not need to substitute away. In a high-priced add-on equilibrium, social
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welfare gain is (1 — a)e.

A detailed description of this strategy is provided in Figure 13. Similarly as in Section 4.2,
consider a high-priced add-on equilibrium without education, and suppose price discrimination

is not attractive, i.e., af = o = €. Then, subsidies are given by (p—¢)(1—a). For a — af = z

e
:
(from above), subsidies S, — p — 2e + %. Subsidies are decreasing in «. For a = 1, subsidies
are 0. The intuition is the following: the market price of the base good decrease by p(1 — «)
through the intervention. Thus, the lower «, the higher the loss of firms on the base good.
Moreover, on the positive side, firms get additional profits of e(1—«) from informed consumers.
The lower «, the lower the additional profits. In sum, the lower «, the higher the required

subsidies for firms in order to compensate them for losses if they accept the suggested pricing

strategy of the regulator.

Proposition 8 (offering of low-priced add-ons for informed consumers). Suppose the requla-
tor subsidizes firms that offer informed consumers low-priced add-ons, and does not educate
consumers. The efficiency of this intervention, defined as the cost of the required subsidy
divided by the net social welfare gain, is

p—é
(&

Ej, = (13)

under a high-priced add-on equilibrium (o} < «).

The proof is in the appendix.

The measure is constant in «. Therefore, educating consumers does not matter for the
efficiency of this regulatory strategy, and the goal should be to minimize the total volume of
subsidies. For this strategy this is S, = (p — é)(1 — «). Subsidies decrease in . Therefore,
educating consumers (lowering the fraction of uninformed consumers) increases subsidies,

and, unless it changes the equilibrium price strategy of firms, should not be carried out.

4.4 Educating consumers and optimal subsidization

Including regulatory intervention through educating consumers, we presented four alternative

regulatory strategies: first, educating consumers, and second, directly subsidizing add-ons,
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third, subsidizing firms that offer low-priced add-ons to all consumers, and fourth, subsidiz-
ing firms that offer low-priced add-ons to informed consumers. In this section, we discuss
the optimal regulatory strategy. The rationale for the evaluation of alternative intervention
strategies is that the regulator should use the strategy that first, yields the highest social

welfare gain, and second, requires the least subsidies (taxes).

It is easy to see that whenever the regulator can achieve a low-priced add-on equilibrium
through educating consumers, this is the optimal strategy and other interventions are not
necessary. When the regulator can change a high-priced add-on equilibrium to a price dis-
crimination equilibrium through educating consumers, this strategy should be combined with
subsidizing public firms. When the regulator cannot change a high-priced add-on equilibrium
or a price discrimination equilibrium through educating consumers, educating consumers may

be beneficial or counterproductive, depending on the details how firms are subsidized.

When considering to subsidize firms, the regulator can choose between two reasonable strate-
gies: subsidizing firms that offer low-priced add-ons to all consumers, as discussed in Section
4.2, or subsidizing firms that offer low-priced add-ons only only to informed consumers, as
discussed in Section 4.3. Subsidizing firms that offer low-priced add-ons only to uninformed

consumers is not feasible, and directly subsidizing add-ons is never optimal.

With both relevant strategies, the regulator can avoid any social welfare loss that would
exist under a high-priced add-on equilibrium. Thus, the strategies only differ in the amount
of required subsidies, and the regulator should choose the strategy where the subsidies are

minimized.

Proposition 9 (subsidizing firms). The regulator can increase social welfare through subsi-
dizing firms that accept loss-making price strategies when a high-priced add-on equilibrium

exists. Let

i1l
>

ol =P Cte (14)
+

>

]
3

The optimal strategy that requires the lowest subsidies for the same net effect on social welfare
is subsidizing firms that offer low-priced add-ons to all consumers for o < off and, otherwise,

subsidizing firms that offer low-priced add-ons only to informed consumers.
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See Figure 14 for an illustration.

5 Conclusion

The goal of educating consumers is that firms offer the base good and the add-on at “fair”
prices that are attractive for all consumers. If educating consumers changes a high-priced
add-on equilibrium or a price discrimination equilibrium of firms, social welfare increases.
However, educating consumers is not always successful in reaching this goal because a fraction
of consumers may not be receptive for new information or not be able to use any but the most
simple decision rationale. Then, as we show in this paper, educating consumers may decrease
social welfare. Effects depend on the fraction of myopic consumers, the efficiency of educating
myopic consumers, the effort costs of substituting away from add-ons, the upper level for the
add-on price, and the efficiency of price discrimination. When educating consumers does not
lead to a new price equilibrium where firms offer low-priced add-ons, the regulator should

“public firm” as a firm that accepts to follow

intervene in the product market. We define a
a certain (loss-making) pricing strategy suggested by the regulator, and in turn receives
a subsidy from the regulator. We develop alternative regulatory strategies with different
comparative advantages that each create a net social welfare gain. Depending on the specific

situation, the optimal regulatory strategy may be 1) only educating consumer, 2) educating

consumers and subsidizing firms, or 3) only subsidizing firms.

Our paper develops a framework to analyze effects of alternative regulatory interventions
and to derive the optimal regulatory strategy. In summary, the regulator needs to carefully
analyze the situation before intervening via educating myopic consumers and may find no

intervention at all or other regulatory strategies more beneficial.
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A Appendix: Calculations and proofs

A.1 Calculations and proofs for Section 2.2

Equation 1 (high-priced add-on w/o regulatory intervention). The expected profit
of a firm is composed of the expected profit from sales to informed consumers who only
purchase the base good, p(1 — a)D(Z;), and the expected profit from sales to uninformed
consumers who buy both the base good and the add-on, (p + p)aD(z;). Thus, the expected
profit is given by

T = p(l —a)D(Z) + (p + p)aD(Z:)
= p(1 —a)D(—p—min{Ep, e} + p* + min{Ep", e})
+(p+p)aD(—p+p")
= p(l—a)D(-p—e+p"+e)+(p+paD(—p+p’)
)

= (p+ap)D(p* —p)

Equation 3 (low-priced add-on w/o regulatory intervention). The expected profit
of a firm is composed of the expected profit from sales to informed (sophisticated and in-
formed myopic) consumers, (p + p)(1 — (1 — Ap)a)D(Z;), and the expected profit from sales
to uninformed myopic consumers, (p + p)(1 — Ap)aD(Z;). All consumers purchase both the

base good and the add-on at the firm. Thus, the expected profit is given by

m = (p+p)(1—(1—Ap)a)D(—p—min{Ep, e} + p* + min{ Ep*, e})
+(p+9)(1 = Ap)aD(—p + p*)
= (p+e)1-(1-Ap)a)D(-p—e+p“+e)+(p+e)(l—Ap)aD(—p+p)

= (p+e)D(p* —p)

Equation 5 (price discrimination w/o regulatory intervention). Recall that price
discrimination may not be fully efficient. First, because of attrition, only a fraction 8 of

informed consumers (pre advertising) buys it at the firm, and a fraction 1— /3 substitutes away.
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Second, because of product cannibalization, a fraction 1 — v of myopic consumers becomes
informed, and a fraction ~y stays uninformed. The expected profit of a firm is composed of the
expected profit from sales to informed consumers who substitute away, p(1 — «)(1 — 8)D(%),
sales to informed consumers who buy the low-priced add-on, (p + €)(1 — «)BD(Z), sales to
informed consumers (myopic consumers who got informed through product cannibalization)
who buy the low-priced add-on, (p+e€)(1 — Ap)a(l —v)D(&), sales to uninformed consumers
(myopic consumers who don’t get informed but get the low-priced add-on offered) who buy
the low-priced add-on, (p + e)Arpa(l — v)D(Z), and sales to uninformed myopic consumers
who buy the high-priced add-on, (p + p)ayD(Z). Thus, the expected profit of a firm is given
by

ma = p(l—a)(1-p)D(&)+ (p+e)(1 - a)BD(2)

e)(1 = Ap)a(l =9)D(Z) + (p + e)Ara(l — v)D(Z)

= p(l-a)1=B)D(=p+p") +(p+e)(1—a)fD(—p+p")
+(p+e)1=Ar)a(l =7)D(=p+p*) + (p+e)Ara(l —7)D(-p+p")
+(p+p)ayD(—p+p)

= [pA-a)A=B)+(p+e)(1-a)f+(p+e)a(l =)+ (p+p)ar] D(—p +p")

= [p+e((l-a)f+a(l—7v))+pya] D(—p+p*)

Proposition 1 (price equilibria w/o regulatory intervention). The firm chooses a
pricing strategy to maximize its expected profit. The conditions for a low-priced add-on
strategy are that m > 7} and 7] > 7j, which is equivalent to 7} > max(n}, 7). First, we

get

Uy > Th

puD(p*+e—p) > pD(p"+ap—p)

"o o
V
Q
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Second, we get

o> my
pDP" +e—p) > pDE" +e((l —a)f+a(l 7)) +pya—p))
e > e((l-a)f+a(l—9))+pra
e > eff—eaf+ea(l—x)+pya
e—ef > a(—ef+e—ey+py)

e—el > ale(l1—p0)+(p—e)y)
e(1—B)
e(l1-8)+(@—e)y

Q.

Thus, the conditions for a low-priced add-on strategy hold if o < € and « < o e1—p)

1=p)+(p—e)y’

il

which can be written as o < af, where

of = min (;, o _65()1;5))— e)7> '

The conditions for a high-priced add-on strategy are m; > 7 and 7 > 7}, which is equivalent

to 7} > max(m), 7). First, we get

*

Tro> Ty
uD(p* +ap—p) > pDE"+e((l—a)f+a(l 7))+ pya—p)
ap > e((l-a)B+a(l—7))+pyo
ap > ef —eaf +ea(l —7v)+ pya

ap > ef—alef—e+ey—py)

apt+alef—et+ey—py) > ef

a(pt+eB—etey—py) > ef
afeB+p(l—7)—e(l—7)) > eB
afef+(p—e)(l-7) > eB
ef
a >
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Second, we get

pD(p" +ap—p) > pD(pP"+e—p)

Sl ©®

Thus, the conditions for a high-priced add-on strategy hold if a > ng_v) and o > %,

which can be written as o > of, where

ot = max <; PR (piﬁe)(l —7)) ‘

The conditions for a price discrimination strategy are 7 > m; and 7; > 7/, which is equiva-
lent to 7 > max(7}, 7). From the above calculations it is easy to see that these conditions

hold if af < o < af. Q.E.D.

Multiple equilibria. If any firm unshrouds, which changes the fraction of myopic con-

sumers from «a to (1 — Ap)a, the expected profit of a high-priced add-on strategy decreases

to

7, = p(1—(1—=Ar)a)D(—p—min{Ep, e} + p* + min{Ep*, e})
+(p +p)(1 = Ar)aD(—p + p*)

= p(1—(1=Ar)

For the optimal pricing strategy of firms (see Proposition 1) if follows that more than one

equilibrium price strategy may exist.
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Corollary 1 (equilibrium w/o price discrimination). The threshold level af and o

aT:mm<;eu_§;;@—dv>

are defined as

and

of = max (; T (ﬁiﬁe)(l —fy)) '

These threshold level imply that af < % and of > %. It follows that af = af if, and only if,
af = % and of = %. First, af = %, 1f]§5 < %. This is the case if 5 < 1—+. Second,
ot = %, if % > Wm. This is the case if 8 < f_ﬁ__ee(l — 7). Based on the assumptions
that p € (0,1] and e < p, we know that 1 — v < fﬁ:ee(l — ). Tt follows that of = af = %, if
B<(1—n). Q.E.D.

Corollary 2 (equilibrium with price discrimination and no attrition). The corollary

follows directly from using 8 = 1 and from Proposition 1, where

af = min ¢ 6(1 _ B)
Ga5ro—) =

and

o =max (£ o Sy 1o

Then, af = 0 and of = The statement of Proposition 1 becomes: The firm

e
et+(p—e)(1—7)"
chooses a low-priced add-on strategy if o < 0, a price discrimination strategy if 0 < a <

m, and a high-priced add-on strategy if W < a. Given that a € [0, 1], this

1—y)
is equivalent with the stated results. Q.E.D.

Corollary 3 (equilibrium with price discrimination and no cannibalization). The

corollary follows directly and from using v = 1 and from Proposition 1, where

ol = min ¢ 6(1 _ B)
Ga5o—a) an
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and

o = (5 ) "

Then, of = % and of = 1. The statement of Proposition 1 becomes: The firm
e(1-8)+(p—e)
chooses a low-priced add-on strategy if a < %, a price discrimination strategy if
e(1-p)

T—pr=a << 1, and a high-priced add-on strategy if 1 < a. Given that « € [0, 1], this

is equivalent with the stated results. Q.E.D.

A.2 Calculations and proofs for Section 2.3

Proposition 2 (price equilibria with regulatory intervention). Regulatory interven-
tion through educating consumers changes the fraction of informed consumers that firms con-
sider for their pricing strategies from « to (1 — Ar)a. Using the results from Proposition 1, it
follows that the firm chooses a low-priced add-on strategy if (1 — Ap)a < af, a price discrim-
ination strategy if a < (1 —Ag)a < of, and a high-priced add-on strategy if o < (1 — \g)av.
Equivalently, as stated in Proposition 2, the firm chooses a low-priced add-on strategy if

a < ﬁoﬂ = 04§, a price discrimination strategy if 1_1)\Roﬂ =al<a< ﬁai = aﬁ, and

1

a high-priced add-on strategy if i ot =af < a. Q.E.D.

A.3 Calculations and proofs for Section 3.2

Proposition 3 (price discrimination and social welfare). The proposition considers
the question how a technology that allows firms to price discriminate impacts social welfare.
For the calculations, we use that the social welfare loss is equivalent to the number of con-
sumers who substitute away multiplied by the substitution costs e. Note that we can focus
the analysis on af < a < af. Otherwise, even when a technology to price discriminate is
available, a price discrimination strategy is not the optimal price strategy (see Proposition

1). For an overview of results, see Table 1.

First, consider the social welfare loss for af < a < %. Without price discrimination (in a

low-priced add-on equilibrium), the social welfare loss is 0. With price discrimination, the
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social welfare loss is (1 — 3)(1 — a)e. Thus, the net effect of price discrimination on the social
welfare loss is positive ((1 — 8)(1 — a)e > 0). In other words, as stated in the proposition,

price discrimination decreases social welfare.

Second, consider the social welfare loss for % < a < of. Without price discrimination (in a
high-priced add-on equilibrium), the social welfare loss is (1 —a)e. With price discrimination,
the social welfare loss is (1 — 3)(1 — a)e. Thus, the net effect of price discrimination on the
social welfare loss is negative (—((1 — a)e < 0). In other words, as stated in the proposition,

price discrimination increases social welfare. Q.E.D.

Proposition 4 (price discrimination and prices). The proposition considers the ques-
tion how a technology that allows firms to price discriminate impacts prices of consumers.
Note that we can focus the analysis on af < a < of. Otherwise, even when a technology to
price discriminate is available, a price discrimination strategy is not the optimal price strat-
egy (see Proposition 1). In the following, we sequentially analyze all relevant cases. For an

overview of results, see Tables 2 - 5.

1) Consider prices of sophisticated consumers for al <a< %. Without price discrimination

(under a low-priced add-on equilibrium), consumers pay a total for the base good and the

add-on of
—e+pu+e=pu. (19)
With price discrimination consumers pay
—e((l—a)B+a(l —7)) —pra+pte. (20)

Thus, the net effect of price discrimination on prices of consumers is

—e((l—a)f+a(l —v)) —pya+e. (21)
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According to the proposition, we need to show that the net effect is negative, i.e.,

—e(l—a)f+a(l—7)—prate < 0 (22)
—eB+eaf—ca(l—7) —pyate < 0 (23)
—a(—ef+e(l=7)+py)+e(l-5) < 0 (24)
e(l1-8) < a(-ef+e(l—7)+py) (25)

-y +621 ﬁv)) T - (26)

el = f) < a (27)

e(1-58)+(—e)y

Using of < «, where af = min (%, %), we know that the inequality holds.!!

2) Consider prices of sophisticated consumers for % < a < of. Without price discrimination

(under a high-priced add-on equilibrium), consumers pay a total for the base good and the

add-on (more precisely, for the base good and for substituting the add-on) of
—ap+p+e=p. (28)
With price discrimination consumers pay
—e((l-a)B+a(l —7)) —pra+pte. (29)
Thus, the net effect of price discrimination on prices of consumers is

—e((1 - ) +a(l —v)) —pya+ap. (30)

" Note that from 8 < (1 — ) (see Corollary 1) we know that (—efB 4 e(1 — ) + #y) > 0, such that dividing
with this term does not reverse the direction of the inequality.
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According to the proposition, we need to show that the net effect is negative, i.e.,

—e((l—a)f+a(l—79)—pyat+ap < 0 (31)
—eB+eaf —ea(l —7) —pya+ap < 0 (32)
aef—e(l—v)—py+p) < eB (33)
afef—e(l—7)+p(1—-7) < eB (34)
alef+(P—e)l—-7) < ef (35)

a cp (36)

S Brm—e(l-7)

Using a < af, where of = max (%, B e8 ), we know that the inequality holds.

p—e)(1-7)

e

3) Consider prices of myopic consumers who are offered the low-priced add-ons for af < a < 5

The analysis is equivalent to the analysis under 1). Thus, we know that the net effect of price

discrimination is negative.

4) Consider prices of myopic consumers who are offered the low-priced add-ons for % <a<at
Without price discrimination (under a high-priced add-on equilibrium), consumers pay a total

for the base good and the add-on of
—ap+ p+ p. (37)
With price discrimination consumers pay
—e((l-—a)f+a(l —v) —pya+pu+te. (38)
Thus, the net effect of price discrimination on prices of consumers is
—e((l-a)f+a(l—9)) —pyat+e—(1-a)p (39)
According to the proposition, we need to show that the net effect is negative, i.e.,

—e(l—a)f+a(l—7)—pya+e—(1—a)p < 0. (40)
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We know from the analysis under 1) that —e((1 — )8 + a(1 — 7)) — pya + e < 0. Thus, we

know that the inequality above that differs only by —(1 — «)p also holds.

5) Consider prices of myopic consumers who are offered the high-priced add-ons for of < o <
%. Without price discrimination (under a low-priced add-on equilibrium), consumers pay a

total for the base good and the add-on of
—e+pu+e=p. (41)
With price discrimination consumers pay
—e((l-a)f+a(l —9)) —pya+p+p. (42)
Thus, the net effect of price discrimination on prices of consumers is
—e((l —a)f+a(l =) —pra+p. (43)

According to the proposition, we need to show that the net effect is positive, i.e.,

—e(l-a)f+a(l—v)—pya+p > 0 (44)
—eB+eaf—ea(l—y) —pra+p > 0 (45)
—a(—ef+e(l—v)+py)—ef+p > 0 (46)
—eB+p > a(—ef+e(l—7)+py) (47)

p-eb a (48)

e(l1—7)+py—ep

From p > e(1 — ) + py it follows that 8(1_5)_% > 1. Thus, because o € (0, 1], the

inequality above holds.!?

6) Consider prices of myopic consumers who are offered the high-priced add-ons for % <a<

ot. Without price discrimination (under a high-priced add-on equilibrium), consumers pay a

12Note that from B < (1 — ) (see Corollary 1) we know that (—ef +e(1 — ) + py) > 0, such that dividing
with this term does not reverse the direction of the inequality.

37



total for the base good and the add-on of
—ap+ i+ p. (49)
With price discrimination consumers pay
—e((l—a)f+a(l =v)) —pra+p+p. (50)
Thus, the net effect of price discrimination on prices of consumers is
—e((1 - )8 +a(l - 7)) - pra + ap, (51)
According to the proposition, we need to show that the net effect is negative, i.e.,
—e(l—a)f+a(l—7)—pya+ap < 0. (52)

We know from the analysis under 2) that inequality above holds.

Next, we consider ezxpected prices of myopic consumers. Recall that the cannibalization effect
of price discrimination implies that firms offer the high-priced add-on to a fraction 7y of
myopic consumers, and the low-priced add-on (unintentionally) to a fraction 1 — + of myopic
consumers. From the perspective of a myopic consumer, we interpret these fractions as the

probabilities to get offered the high-priced add-on or the low-priced add-on, respectively.

7) Consider expected prices of myopic consumers for of < o < %. Without price discrimination
(under a low-priced add-on equilibrium), consumers pay a total for the base good and the

add-on of
—e+p+e=p. (53)
With price discrimination consumers pay ezpected prices of

—e(l-a)f+a(l —7)) —pya+p+yp+ (1 -7)e (54)
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Thus, the net effect of price discrimination on prices of consumers is

—e((l—a)f+a(l —7)) —pya+p+ (1 —7)e (55)

According to the proposition, we need to show that the net effect is positive, i.e.,

—e(l1-a)f+a(l—v) —pra+p+(1-7)e > 0 56

—ef+eaf —ea(l —y) —pya+yp+ (1 —7v)e > 0 57

e —vp— (1 —7)e
~(eB—p— (1= )¢)
1 > «

—a > 59

(56)
(57)
—a(=ef+e(l—7)+py) > eB—1p—(1-7)e (58)
(59)
(60)

60

Thus, the inequality holds.'3

8) Consider expected prices of myopic consumers for % < a < af. Without price discrimination
(under a high-priced add-on equilibrium), consumers pay a total for the base good and the

add-on of
—ap + p+ P. (61)
With price discrimination consumers pay expected prices of
—e((l—a)f+a(l —7)) —pya+p+yp+ (1 —7)e. (62)

Thus, the net effect of price discrimination on prices of consumers is

—e(l-a)f+a(l—7)) —pra+p+ (1 —7)e—(1-a)p. (63)

3Note that from B < (1 — ) (see Corollary 1) we know that (—ef +e(1 — ) + py) > 0, such that dividing
with this term does not reverse the direction of the inequality.
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According to the proposition, we need to show that the net effect is negative, i.e.,

—e(l-a)f+a(l=7))—pya+p+(1-y)e-(1-a)p < 0
—ef+eaf—ea(l—7y)—pya+yp+ (1 —7v)e—p+ap < 0
aef—e(l—7)=py+p) < ef—p—(1—-7)e+p
alef—e(l—7)+p(1=7) < ef+(1-7)p—(1—-7)e
alef+(P—e)l—-7)) < ef+(P—e)(l-1)

a<l1

Thus, the inequality holds. Q.E.D.

A.4 Calculations and proofs for Section 3.3

Proposition 5 (education and social welfare). This proposition follows directly from

the calculations of social welfare in Table 6. Q.E.D.

Proposition 6 (education and expected prices). Consider a situation when educating
consumers through the regulator cannot change a high-priced add-on pricing equilibrium,
ie., af < o. Without education, the total price for the base good and the add-on that each

uninformed consumer pays is

p+p = —aptputp

= (l-a)p+upu

Recall that a fraction Ar of uninformed consumers becomes informed through education. This
fraction is interpreted as ex-ante probability of an uninformed consumer to become informed.

Thus, the total ezpected price that each uninformed consumer pays if the regulator decides
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to educate consumers is

E(p+p) = (1=Ag)(—(1=Ar)ap+p+p)+ Ar(—(1 = Ag)ap + i +e)
= (1-=Xp)p+Ire—(1—Ar)ap+p

= (I1-Ap)l—a)p+Agpe+pu
It follows that educating consumers increases expected prices, if

E(p+p) > p+p
(I-Ar)l—a)p+Are+p > (1—a)p+pu
(“AR)(1—aQ)p+Are > 0
(=Ar)1—a)p > —Age

(I-a)p < e

Considering the condition af < « for a high-priced add-on pricing strategy, it follows that

educating consumers increases expected prices if a¥ = max(1 — %, aﬁ) < a. Q.E.D.

A.5 Calculations and proofs for Section 4.2

Proposition 7 (offering of low-priced add-on for all consumers). First, let us con-
sider a high-priced add-on equilibrium. Market prices are p = —ap + p for the base good and
p = p for the add-on. The public firm then offers the base good at the market price and the
add-on at e. Consider that the regulator offers subsidies to all firms in order to maximize
social welfare. Calculations therefore reflect a demand at the public firm of D(-) = 1. The

expected profit of the public firm per consumer is given by

mh = (—ap+ p+e)D(:). (64)
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Relative to the firms’ profits under a high-priced add-on strategy, i.e., u, the profit is

n = (—ap+e)D(:), (65)

<2

. ) crer . . e
Recall that a a high-priced add-on equilibrium exists only for @ > max (p, BT +@76)(177)>.
Thus, as expected, 7, is below zero and represents a relative loss. We define the required

subsidy to compensate firms who follow the suggested strategy as
Sp=—7 = (ap—e)D(-). (66)

The benefit of uninformed consumers is that they each save an amount p — e. Thus, total
redistribution to uninformed consumers is (p — e)aD(+). Informed consumers have no benefit
because they would pay p + e, i.e., the market price for the base good plus substitution costs
e, anyway. Thus, the social welfare gain is the redistribution to uninformed consumers net

substitution costs that need to be financed via taxes, i.e.,

Gn = (P—e)aD()) = (ap—e)D() (67)

= e(l—a)D(), (68)

which, by construction, equals the prevented substitution costs of informed consumers. Fi-

nally, the efficiency of a subsidy is given by

Sh ap —e
E, = —=——. 69
h Gn, e(l—a) (69)
Note that Ej, is increasing in «, which is interpreted as the higher the worse. Q.E.D.

A.6 Calculations and proofs for Section 4.3

Proposition 8 (offering of low-priced add-ons for informed consumers). First, let
us consider a high-priced add-on equilibrium. Market prices are p = —ap+ u for the base good
and p = p for the add-on. The public firm then offers the base good above the equilibrium

market price, i.e., p+ A, and the add-on for é — A, where é < e. Consider that the regulator
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offers subsidies to all firms in order to maximize social welfare. Because the public firm will
only have informed customers, the total demand at the public firms is D(-) = 1 — «, and the

total demand at the private firms is 1 — D(-) = a.

Because private firms only have uninformed consumers, the market price of the base good

decreases from p = —ap+ p to p = —p+ p. The expected profit of the public firm is given by
Th=(-Dp+p+A+é—A)D(). (70)

Relative to the firms’ profits under a high-priced add-on strategy, i.e., u, the profit is
T = (=p+é&)D(), (71)

Recall that a a high-priced add-on equilibrium exists only for @ > max (%, Wé@)

Thus, as expected, 7 is below zero and represents a relative loss. We define the required

subsidy to compensate firms who follow the suggested strategy as

Spn = —m=(p—-¢é)D() (72)

= -9 -a)

Note that the expected profit of private firms is unchanged. They yield

T = (=p+p+p)D() (73)

= puD().

The benefit of uninformed consumers is that they each save an amount (1 — «)p because
of the lower price of the base good. The benefit of informed consumers is twofold: first,
(1 — a)p(1 — «) because they get the base good at a lower price, and second, (e — é)(1 — «)
because they get the add-on below their substitution costs. The resulting social welfare gain

is the redistribution to uninformed and informed consumers net substitution costs that need
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to be financed via taxes, i.e.,

Gn = (1=a)p(l=D())+ (1 -a)p+(e=&)D() = (p—-e)D() (74)
= (I-apat(1-a)p+(e=¢)(l-a)=(p—¢)(1-a)
= e(l—-a),

which, by construction, equals the prevented substitution costs of informed consumers. Fi-

nally, the efficiency of a subsidy is given by

Sh, p—e
B, = == . 75
h Gy, e (75)

Note that Ej, is constant in a. Q.E.D.

A.7 Calculations and proofs for Section 4.5

Proposition 9 (subsidizing firms). Under a high-priced add-on equilibrium, subsidizing
firms that offer low-priced add-ons to all consumers requires subsidies of ap — e to reach a
net social welfare gain of e(1 — «), as shown in Proposition 7. Subsidizing firms that offer
low-priced add-ons only to informed consumers requires subsidies of (p — €)(1 — «) for the
same net social welfare gain, as shown in Proposition 8. Thus, the former strategy requires

lower subsidies, if

ap—e < (p—é)(1-a) (76)
ap—e < p—pa—é+éx (77)
ap—éa+pa < p—é-+e (78)
o < PZere (79)

p—e+p
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B Appendix: Figures

Figure 1: Price discrimination

This figure shows effects of price discrimination on consumers without regulatory intervention. The fractions
of informed and uninformed consumers (pre cannibalization) are 1 — « (sophisticated consumers) and «
(myopic consumers), respectively. The attrition effect reflects that the firm will unintentionally shroud (not
advertise) the low-priced add-on towards a fraction 1 — 8 of informed consumers who consequently substitute
away. The cannibalization effect reflects that the firm will unintentionally unshroud (advertise) the
low-priced add-on towards a fraction 1 — = of myopic consumers, who consequently buy the low-priced
add-on instead of the high-priced add-on. Note that a fraction A\ of these consumers then becomes informed
and a fraction 1 — X stays uninformed. This is, however, not relevant because these consumers all buy the
low-priced add-on they get offered anyway.

informed
1-3 shrouding bstitit
(attrition) (substitite away)
1-a sophisticated price discrimination _, informed
- » _
/3 unshrouding (buy low-priced add-on)
consumers
1-~ unshrouding
; . . (cannibalization) X informed, 1-\ uninformed
« myopic price discrimination . (buy low-priced add-on)

~ shrouding uninformed
(buy high-priced add-on)
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Figure 2: Threshold level for o without regulatory intervention

The firm chooses a low-priced add-on strategy if o < af, a price discrimination strategy if of < a < of, and
a high-priced add-on strategy if of < o. The figure illustrates a case where price discrimination is efficient

(B>1—7).

low-priced price discrimination high-priced

add-on add-on
| — | |
0 o % o 1

Figure 3: Threshold level for o with regulatory intervention

Regulatory intervention change the threshold level by ﬁ compared with the base case without regulatory
intervention. The threshold level that determine the optimal pricing strategy of a firm are defined as

ab = ﬁoﬁ and of = ﬁai. The firm chooses a low-priced add-on strategy if a < ¥, a price

discrimination strategy if a® < a < of, and a high-priced add-on strategy if of < . The figure illustrates a
case where price discrimination is efficient (5 > 1 — ).

low-priced price discrimination high-priced
add-on add-on

| = = —

0 o ﬁ of 1
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Figure 4: price discrimination and social welfare

The figure illustrates social welfare loss for varying o with price discrimination and with uniform pricing.
Suppose price discrimination is not fully efficient (8 = 0.7 and v =0.7), p =1 and e = 0.3.
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Figure 5: price discrimination and prices
Suppose price discrimination is not fully efficient (8 = 0.7 and v = 0.7), p =1 and e = 0.3.

0,80

0,60

0,40

0,20

0,00 - = : : : \,

price 020 © 01 02 03 "DFS0S5 06 07 08 09 1

-0,40 -

-0,60

-0,80

-1,00
fraction of myopic consumers a

«= «=PD base good — — PDtotal (informed) = = PD total (uninformed)

total (informed)

total (uninformed)

base good

47



Figure 6: education and social welfare loss (with price discrimination)

The figure illustrates the social welfare loss for varying «, with and without education. Suppose educating
consumers makes 30% of myopic consumers informed.
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Figure 7: education and social welfare loss (price discrimination not efficient)

Let e = 0.25, and p = 1. The social welfare loss without regulatory intervention is shown as dotted line, and
the social welfare loss with regulatory intervention is shown as solid line.
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(a) varying a and A = 0.25: Without regulatory in- (b) varying A and a = 0.75:

tervention, a social welfare loss comes from a shrouded
price equilibrium for a > 0.25. With regulatory inter-
vention, a social welfare loss comes from a shrouded
price equilibrium for a > 0.33.
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Figure 8: education and social welfare loss (price discrimination w/o attrition)

Let B=1,v=0.2, e =0.25, and p = 1. The social welfare loss without regulatory intervention is shown as

dotted line. The social welfare loss is shown as solid line.
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(a) varying @ and A = 0.25: Without regulatory in-
tervention, a social welfare loss comes from a shrouded
price equilibrium with uniform pricing for o > 0.625.
With regulatory intervention, a social welfare loss
comes from a shrouded price equilibrium with uniform
pricing for a > 0.833.
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Figure 9: education and prices

Suppose educating consumers makes 30% of myopic consumers informed.
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Figure 10: pitfalls of the regulator

Suppose the regulator observes high-priced add-ons, and estimates a fraction of myopic consumers o = 0.6.
Furthermore, the regulator estimates that educating consumers makes a fraction A = 0.3 informed. however,
the regulator can only observe the status quo and does not know whether a technology for price
discrimination is available to firms. Thus, a situation as shown in Figure a) may be relevant where educating
consumers decreases social welfare, or a situation as shown in Figure b) where educating consumers increases

social welfare.

N\
N

0,20

0,20

N
N \
N
LN

[N
|
U
|
., 015 ! )
social | ~ \ social
welfare N welfare
|
[}
|
I
|
'l

0,15

loss 10 A < loss 10 <
-
N [ S N
N | Se o | N
0,05 N 0,05 ~ N
(N | N
N < | N
0,00 : : . : : 0,00 : : . : : —
0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
fraction of myopic consumers a fraction of myopic consumers a
= =w/oeducation e====\yith education = =w/oeducation e====ith education
(a) uniform pricing (b) price discrimination

50



Figure 11: Cash flows under alternative price equilibria

The figure illustrates the cash flows under alternative price equilibria that depend on the fraction of myopic
consumers «. Note that under all alternatives, the total profit of private firms is u. Consumers always
consume the base good and the add-on (or alternatively the substitution good). If some consumers substitute
away at costs e, this leads to higher prices of the base good which harms all consumers. For example,
substitution costs (high-priced add-on) = total prices of all consumers (high-priced add-on) - total prices of
all consumers (low-priced add-on) = social welfare loss.

Note that, for clarity, each term in the figure begins with the economic effect on an affected consumer, and
ends with the fraction of affected consumers in square brackets.
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Figure 12: Offering of low-priced add-ons to all consumers under a high-priced add-on equi-
librium

The figure shows cash flows relative to a high-priced add-on equilibrium without a public firm. A
“public firm” represents a firm that accepts to follow a certain (loss-making) pricing strategy
suggested by the regulator, and in turn receives a subsidy from the regulator. Suppose that the
suggested strategy is to offer the base good for the equilibrium market price, i.e., p = —ap + u, and
the add-on for e. The total volume of potential subsidies is such that all firms can participate.

The suggested pricing strategy has two consequences for firms: First, they make an additional profit
of e[l — o] with all informed consumers who otherwise substitute away in a high-priced add-on
equilibrium. Second, the firms’ profits with uninformed consumers decline by (p — €)[e]. In sum, this
pricing strategy is loss-making for firms. Thus, a subsidy needs to balance out the net effect on firms
of ap — e, otherwise firms would not accept the suggested pricing strategy. This subsidy, of course,
needs to be financed by consumer through taxes. It follows that the net effect on all consumers is
(p— e)a — ap — e = e(1 — «) which, by construction, equates to the prevented substitution costs of
informed consumers.
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Figure 13: Offering of low-priced add-ons only to informed consumers under a high-priced
add-on equilibrium

The figure shows cash flows relative to a high-priced add-on equilibrium without a public firm. A
“public firm” represents a firm that accepts to follow a certain (loss-making) pricing strategy
suggested by the regulator, and in turn receives a subsidy from the regulator. Suppose that the
suggested strategy is to offer the base good above the equilibrium market price, i.e., p + A, and the
add-on for é — A, where é < e. The total volume of potential subsidies is such that firms who
represent 1 — « of the market can participate.

Then, all informed consumers who otherwise would buy at private firms migrate to the public firm,
and all uninformed consumers who otherwise buy at the public firm migrate to the private firms.
Equilibrium market prices for the base good decrease from —ap + 1 to —p + p. Therefore, existing
uninformed consumers at private firms, i.e., a fraction a« of all consumers, and existing informed
consumers at public firms, i.e., a fraction (1 — a)(1 — @) of all consumers, gain (1 — «)p.
Furthermore, existing informed consumers at public firms buy the add-on at the public firm for é
and do not substitute away. Uninformed consumer who migrate to private firms decrease profits at
public firms by (—ap + p + p)[a(1 — )] and increase profits at private firms by

(=p+ p+ p)a(l — @)]. Informed consumer who migrate to public firms decrease profits at private
firms by (—ap + p)[(1 — a)a] and increase profits at public firms by (—p + p + é)[(1 — a)a]. The new
informed consumers at the public firm do not substitute away. In total, substitution costs for
existing and new informed consumers decrease by e[l — a].

In sum, there are no effects on profits of private firms, but negative effects on profits of public firms.
Thus, a subsidy of (p — é)[1 — a] needs to balance out the net effects on public firms, otherwise firms
would not accept the suggested pricing strategy. This subsidy, of course, needs to be financed by
consumer through taxes. The net effect on uninformed consumers (excluding taxes) is a gain of

(1 — a)pla). The net effect on informed consumers (excluding taxes) is a gain of

(1 —a)p+ (e —&))[1 — a]. It follows that the net effect on all consumers including taxes is
(1—a)pla]+ (1 —a)p+ (e —¢é))[l —a] — (p— é)[1 — a] = e[l — a] which, by construction, equates to
the prevented substitution costs of informed consumers.

Note that, for clarity, each term in the figure begins with the economic effect on an affected
consumer, and ends with the fraction of affected consumers in square brackets.
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Figure 14: Required subsidies under alternative regulatory strategies

The Figure illustrates a situation without education where price discrimination is not attractive
(p=1,e=0.3,é6 =0.3,8 =0). Both alternative regulatory strategies, offering low-priced add-ons to
all consumers or offering low-priced add-ons only to informed consumers, yield a net social welfare
gain of e[l — a]. Thus, the regulator will choose the strategy that requires the least subsidies (taxes).
For this numerical example, the optimal strategy is offering low-priced add-ons to all consumers for
0.4 < a < 0.65 and offering low-priced add-ons only to informed consumers for 0.65 < a.
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C Appendix: Tables

Cells without any shading represent a low-priced add-on equilibrium. Cells with a light
grey shading represent a price discrimination equilibrium. Cells with a dark grey shading
represent a high-priced add-on equilibrium. The thresholds (af, ot, of and of) are defined in

Proposition 1 and Proposition 2.

Table 1: Social welfare loss and price discrimination (w/o education)
Social welfare loss comes from informed consumers who substitute away at costs e if the firm does not offer
them the add-on for a price of at most e. The first row shows the social welfare loss without price
discrimination, the second row shows the social welfare loss with price discrimination, the third row shows
the resulting net effect of price discrimination (second row minus first row), and the fourth row shows the
sign of the net effect.

a<aT‘ oﬂt<oz<]93 ‘ ¢ <a<at ‘a¢<a
0 | 0 | (I-a)e | (1-a)e
0 | A—Al-ak | 1-H1-a)e [A=a)e
0 |(@=-pl—-a)e| —-Bl-a)e | 0
| (+) | (=) |

Table 2: Prices for sophisticated consumers and price discrimination
The table shows prices for the base good plus the add-on under alternative price equilibria for sophisticated
consumers. The first row shows prices without price discrimination, the second row shows prices with price
discrimination, the third row shows the resulting net effect of price discrimination (second row minus first
row), and the fourth row shows the sign of the net effect.

a<al ‘ aT<a<, ‘ %<o¢<oz:t ‘ af <
—et+pte=p | —et+pte=p \ —ap+pu+e | —ap+pu+e
—et+put+e=p| —e((l1—a)f+a(l—7) e((l—a)p+a(l—"7)) | —ap+u+e
—pyatpte —pya+pte
0 —e((1-a)B+a(l—7) e((1—a)f+a(l—7)) 0
—pya+e —prya+ap
| (-) | (-) |
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Table 3: Prices for myopic consumers and price discrimination with low-priced add-ons
The table shows total prices for the base good plus the add-on under alternative price equilibria for myopic
consumers. Here, the myopic consumers (unintentionally) get offered the low-priced add-ons in the price
discrimination equilibrium, reflecting what we call cannibalization. The first row shows prices without price
discrimination, the second row shows prices with price discrimination the third row shows the resulting net
effect of price discrimination (second row minus first row), and the fourth row shows the sign of the net effect.

a<al | af <a<t | ¢<a<al | af<a
—etpte=yp | —etpte=p \ —ap+p+p | —ap+p+p
—etpte=p| —e((l-a)f+a(l-9) e(l-a)f+al-9)) | —ap+u+p
—pya+pte —pya+pte
0 —e((1-a)B+a(l—7) e((1—a)Bf+a(l—1v)) 0
—pyate —ma+e—(1—a)

(=) (=)

Table 4: Prices for myopic consumers and price discrimination with high-priced add-ons
The table shows prices for the base good plus the add-on under alternative price equilibria for myopic
consumers. Here, the myopic consumers get offered the high-priced add-ons in the price discrimination
equilibrium. The first row shows prices without price discrimination, the second row shows prices with price
discrimination, the third row shows the resulting net effect of price discrimination (second row minus first
row), and the fourth row shows the sign of the net effect.

(+)

a<af | af <a<t | c<a<al | af<a
—etpte=yp | —etpte=p \ —ap+pu+p | —ap+p+p
—et+put+e=p| —e((1—a)f+a(l—1y e((l—a)f+a(l—7)) | —ap+u+p
—pya+p+p —pyatp+p
0 —e((1—a)B+a(l—7) e((1—a)B+a(l—17)) 0
—pya+p —pya+ap

Table 5: Expected prices for myopic consumers and price discrimination
The table shows expected prices for the base good plus the add-on under alternative price equilibria for
myopic consumers. Recall that the cannibalization effect of price discrimination implies that firms offer the
high-priced add-on to a fraction v of myopic consumers, and the low-priced add-on (unintentionally) to a
fraction 1 — v of myopic consumers. From the perspective of a myopic consumer, we interpret these fraction
as the probabilities to get offered the high-priced add-on or the low-priced add-on, respectively. The first row
shows prices without price discrimination, the second row shows expected prices with price discrimination,
the third row shows the resulting net effect of price discrimination (second row minus first row), and the
fourth row shows the sign of the net effect.

a<al ‘ oﬁL<04< %<Oz<0zi ‘ ot <a
—e+pte=p —e+u+e— —ap+p+p | —ap+p+p
—e+pte=p| —e((l1—-0a)f+all—17) —e((l—a)B+a(l—7)) —ap+pu+p
—pya+p+yp+ (1—7)e —pya+p+yp+ (1—7)e
0 —e((l—a)B+a(l—7)) —e((1—a)B+a(l—17)) 0
—mat+yp+(d-ye | -pratw+(I-9)e-(1-a)p
| (+) (=) |
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Table 6: Social welfare loss and education
Social welfare loss comes from informed consumers who substitute away at costs e if the firm does not offer
them the add-on for a price of at most e. The first row shows the social welfare loss without education, the
second row shows the social welfare loss with education, the third row shows the resulting net effect of
education (second row minus first row), and the fourth row shows the sign of the net effect.

a<al | af<a<at | od <a<at | ot <a<af | of <«
0 ‘ (1-5)(1-a) ‘ 1-=5)(1—-a)e ‘ (1-a)e ‘ (1-a)e
0 | 0 | (1=8)(1—(1—-Ar)a)e | (1 B)1—(1—Ar)a)e | (1= (1—Agr)a)e
0 | -1-801-ae | (1 —B)Arae | =(B(1 —a) — (1 = B)Ara)e | ARae
| (=) | (+) | (=) | (+)

Table 7: Fraction of exploited consumers
The first row shows the social welfare loss without education, the second row shows the social welfare loss
with education, the third row shows the resulting net effect of education, and the fourth row shows the sign
of the net effect.

a<al | af<a<al | dd<a<al | dt<a<at | df<a
0 | QA=a | (1— v | @ | @
o [ o Ja Ma | (1 Na | (1
0 | —-(1=-ma | (1— NVia | — >\—|—'y M) | A
| | | |

(=) (=)
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