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Optimal pricing scheme for addictive goods

Eleftheria Triviza*®

This article analyses how consumers’ habit formation and addiction affect firms’ pricing policies.
1 consider both sophisticated consumers, who realize that their current consumption will affect
future tastes, and “naive” consumers, who do not. The optimal contract for sophisticated con-
sumers is a two-part tariff. The main result is that the optimal pricing pattern when the consumer
is naive is a “bargain then rip-off”’ contract, namely a fixed fee, with the first units priced below
cost, and then priced above marginal cost. This holds both under symmetric and asymmetric
information about the consumers’ degree of sophistication.

1. Introduction

B Over the last few years, a significant increase in the use of smartphones and mobile internet
has been documented (Zenith Media, 2019). Recent experimental studies show that their use is
habit-forming (Mosquera et al., 2020; Allcott et al. 2020),"? and that they have addictive prop-
erties (Allcott et al., 2021).>* This article shows that the naivety about the addictive properties
of the good makes the use of the “bargain then rip-off” contracts optimal, which are the pricing
contracts we observe in these markets (Lambrecht and Skiera, 2006). These contracts include a
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"' The use of social media is predominantly facilitated through smartphones, creating a direct link between the
marginal pricing of smartphones use and the consumption of social media.

2 People feel that they use these goods more than they think they should. Recent experimental studies find that
reducing the current consumption of social media would reduce future consumption, suggesting some form of learning
or habit formation (Mosquera et al., 2020; Allcott et al. 2020).

3 They find that reducing consumption can increase subjective well-being, suggesting some form of addiction.

4 See also Tromholt (2016), Sagioglou and Greitemeyer (2014), Hunt et al. (2018), Vanman et al. (2018), Mosquera
et al. (2020), Acland and Chow (2018), Allcott et al. (2020) for discussions on digital addiction and its effect on well-
being and grades.
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fixed fee, an allowance of bargain units, and a positive rip-off price for additional units beyond
the allowance.

I study a dynamic pricing model in which a firm sets all the prices at the contractual stage,
and the consumers decide whether or not to buy, based on their expectation of the value of their
future consumption. The consumers have two consumption opportunities within the contract
period: they can buy the good once or twice, depending on their needs and their valuation of
the good.

I consider consumers of different levels of sophistication who are not aware of the addictive-
ness properties of the good that is, they are naive about how today’s consumption affects future
consumption. Moreover, there are two types of naively addicted consumers of diverse sophis-
tication: first, “mostly habit-forming” consumers, and second “mostly addicted” consumers. In
the case of mostly habit-forming consumers, the positive effect of acquiring a habit through past
consumption is stronger than the negative effect of becoming addicted to it. The main implica-
tion is that this type of consumer ex anfe undervalues the contract because she underestimates the
acquired habit. On the other hand, if mostly addicted, the damage from becoming addicted to the
good’s consumption is more significant than the increasing pleasure of consuming it over time.
Therefore, this consumer mistakenly overvalues the contract at the contractual stage because she
cannot foresee, due to her naivety, the magnitude of the damage from addiction.

If the consumers are sophisticated, namely consumers know the exact value of their future
consumption, the firm finds it optimal to maximize the consumer surplus by setting marginal
prices equal to the marginal cost, and to charge a fixed fee that extracts all the consumer surplus.
Thus, it is optimal for the monopolist to charge a two-part tariff.

If the consumer is even slightly naive about her addiction and the monopolist can recognize
that she will become addicted, then the optimal contract is a “bargain then rip-off” type of con-
tract. The firm charges a marginal price above the marginal cost for high volumes, a marginal
price below marginal cost for low volumes, and a fixed fee.

As an intuition, naive consumers underestimate the probability of having high demand at
the contractual stage. They do not expect that they will acquire a habit and thus fail to realize that
the probability of consuming the next unit of the good or service will be larger. Given this bias,
the firm finds it optimal to distort the marginal cost pricing by charging a marginal price above
the marginal cost for this good and, thus, for high volumes.’

Naively addicted consumers do not make mistakes about the probability of having low de-
mand at the contractual stage. It is only after consuming the good that they experience an unex-
pected change in their demand (Pollak, 1975). Moreover, the naively addicted consumer evaluates
her consumption decisions sequentially, and she is forward-looking. This means they can foresee
that there will be a price change in the future and they internalize this information into their de-
cision as to whether or not to consume in the current period. They can also foresee that they may
forego utility if they consume today and expect that the next unit will be charged differently and
may be more costly. Thus, the monopolist finds it optimal to charge a price below the marginal
cost for low volumes, as the consumers are forward-looking, with the second unit priced above
the marginal cost, for the reasons explained above. In this way, the probability of consuming the
first unit increases and the cost of the foregone future utility decreases. The firm finds it optimal
to increase the probability of consuming the first unit, not only because it will lead to an increased
future consumption but also because the firm can fully extract the surplus produced from the first
unit. As the consumer makes no mistake at the contractual stage for the first unit, the perceived
expected utility is equal to the actual expected utility. Thus, the fixed fee can fully extract the
surplus of this unit.

Finally, the third part of the tariff is the fixed fee. This fee is equal to the gross expected
surplus of the consumers at the contractual stage. However, the mostly habit-forming consumers

>See Armstrong (2016) for a detailed survey on non-linear pricing and markets where contracts with similar
characteristics are optimal.
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undervalue the contract offered by the monopolist at the contractual stage, because they cannot
foresee that they will value the good more highly the more they consume it. They participate in
the market and consider themselves to be less habit- forming. For this reason, the firm cannot
extract all the consumer surplus actually produced with the fixed fee. The monopolist mitigates
the contract undervaluation, and thus extracts as much consumer surplus as possible by distort-
ing marginal prices. The direction of the distortion of the marginal prices is as discussed. The
mostly habit-forming consumers are, in turn, left with a positive misperception rent, given by the
difference between their true expected surplus and the surplus they mistakenly perceive at the
contractual period. Consequently, the mostly habit-forming naive consumers cannot be exploited
through the pricing scheme.® Nonetheless, the underestimation of the value of the contract at the
contractual period, causes some consumers not to participate in the market, even if they actually
value the good more than its cost, leading to participation distortion (Heidhues and Koszegi,
2015).

Interestingly, if the good is mostly addictive, the consumer still underestimates high demand
but overestimates the value of the contract at the contracting stage. She cannot foresee the mag-
nitude of the loss in the contract’s value after consuming. I show in Section 4 that the welfare
implications are the opposite, and that the firm can exploit the mostly addicted naive consumer.

In Section 4, I also relax the assumption of the firm being fully informed about the con-
sumer’s sophistication and study the pricing strategy of a monopolist when the firm cannot ob-
serve the consumer type. I study the optimal screening of mostly habit-forming consumers with
differing degrees of sophistication. I contend that frequently observed contract menus, that com-
prise both two-part tariffs and “bargain then rip-oft” types of contracts, can be explained by the
presence of consumers of heterogeneous levels of sophistication. In this way, the firm screens be-
tween sophisticated and naive consumers. The “bargain then rip-off” contract is still the optimal
type of contract for naive consumers.

To understand why, consider that the sophisticated consumers would have an incentive to
mimic the naive consumers. Even if they know that they are more likely to consume in the fu-
ture, they will likely choose a contract that penalizes large consumption levels with high marginal
prices. By mimicking the naive consumer, the sophisticated consumers would be left with a pos-
itive rent ex post, because the contract made for naive consumer charges a fixed fee that does not
extract all the surplus. For this reason, the optimal contract for sophisticated consumers charges
the same marginal prices as the full information case, but a smaller fixed fee. Consequently,
the presence of naive consumers in the market exerts a positive externality on the sophisticated
consumers, in the spirit of “rip-off externality” (see Armstrong (2015)).

The optimal contract for naive consumers is still a “bargain then rip-off”, as in the full
information case because of the same economic forces. The difference now is that the contracts
should be incentive compatible and not attractive to the sophisticated consumer. For this reason,
I observe an increase in the marginal prices per unit. The firm still cannot exploit the naive
consumers who are left with a positive but smaller, in this case, misperception rent. Thus, the
naive consumers are worse off when there are sophisticated consumers in the market.

Even if the optimal marginal price for low volumes is smaller than the marginal cost, the
naive consumer under-consumes compared to the sophisticated case. The firm does not charge a
pricing scheme that induces the efficient probability of consumption, but rather, a smaller prob-
ability. On the one hand, a decrease in the low volume marginal price would have only second
order efficiency losses because the firm can fully extract consumer surplus on these units. More-
over, it would lead to an increase in the second unit surplus as its consumption becomes more
probable. Importantly, however, the firm can only extract a part of the second unit surplus by
overcharging it. It cannot fully extract it with the fixed fee, because the consumer does not an-
ticipate ex ante its real value. Therefore, the firm bears all the costs of subsidizing low volumes

°T use the notion of exploitation according to Eliaz and Spiegler (2006), where “An exploitative contract extracts
more than the agent’s willingness to pay, from his first-period perspective”.
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of consumption, but only a fraction of its benefits, which motivates it to under-invest as well in
incentivizing its consumption.

In Section 5, I consider a market where there is perfect competition both with informed and
uninformed firms. The optimality of a “bargain then rip-off” contract in the presence of naive
habit-forming consumers is again confirmed. The only part of the tariff that differs is the fixed
fee, which decreases as the market becomes more competitive.

The article proceeds as follows. Section 2 discusses the related literature. Section 3 outlines
the model setup, and Section 4 presents the case of full information and asymmetric information
with a monopolist in the market. Section 5 considers the case of perfect competition when the
firms are both informed and uninformed. Finally, Section 6 concludes.

2. Literature

B This article has strong connections to different streams of the literature. First, it is related
to models that explain the use of the “bargain then rip-off” contract (see Armstrong (2016) for a
thorough review). Moreover, it is related to models that explain the use of three-part tariffs, for
example, over-confidence about the precision of the prediction when making difficult forecasts
(Grubb, 2009), inattention about one’s own consumption (Grubb, 2014), or being optimistic, and
thinking that the good state is more likely to happen (Eliaz and Spiegler, 2008).” T propose a
different explanation for this pricing scheme, which does not necessarily rely on such mistakes.

Articles that discuss the optimal pricing of habit goods (Nakamura and Steinsson, 2011;
Fethke and Jagannathan, 1996) or addictive goods (Becker et al., 1991; Driskill and McCafferty,
2001) are also linked to my study, however, I consider them within a contract period, where the
firm cannot renegotiate the price during the contract period.

Moreover, the discussion of a naive consumer is closely related to articles that consider
the optimal nonlinear pricing induced by various types of consumers’ biases or nonstandard
preferences.®, ° On the one hand, some articles discuss biased beliefs (DellaVigna and Mal-
mendier, 2004; Eliaz and Spiegler, 2006), naivety about self-control (Esteban et al., 2007; Hei-
dhues and Koszegi, 2010) and myopia (Gabaix and Laibson, 2006; Miao, 2010). A common
consequence of these behavioural biases is an underestimation of the demand, which results in
marginal prices above the marginal cost. These models cannot explain why marginal prices are
below the marginal cost for low volumes.

On the other hand, there are biases that may explain prices below the marginal cost, but
not above; for example, behaviours, such as naive quasi-hyperbolic discounting for investment
goods (DellaVigna and Malmendier, 2004) and flat rate bias (Lambrecht and Skiera, 2006) that
lead to an overestimation of demand, or non-standard preference, such as loss aversion (Herweg
and Mierendorff, 2013).

This article is also related to the literature on exploitative contracting, where firms design
their contracts to profit from the agent’s mistakes. There are two kinds of consumers’ mistakes
most often analyzed in the literature. First, the consumer does not understand all of the features
of a contract (all prices and fees) (Gabaix and Laibson, 2006; Armstrong and Vickers, 2012).
Second, a consumer may mis-predict her own behavior concerning the product (DellaVigna and
Malmendier, 2004). The latter type of mistake is closer to the model I study here, and, as in
my model, the consumer mispredicts that her valuation for the good will change if she has con-
sumed before.

71 assume, however, that the firm cannot observe all the consumption opportunities of the consumer.

8 See Koszegi (2014) for a survey of behavioral economics research in contract theory.

? For rational preferences, see Mussa and Rosen (1978) and Maskin and Riley (1984). Although they explain
contracts with high marginal prices for early units and marginal cost pricing for late units consumed, they cannot predict
the reverse, which characterizes “bargain then rip-off”.
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In Section 4, the uninformed monopolist model is related to the behavioral screening liter-
ature, where a principal screens the agents with respect to their degree of sophistication. In the
literature, there are screening models with respect to loss aversion, (Hahn et al., 2012; Carbajal
and Ely, 2012), present bias, temptation disutility (Esteban et al., 2007), or overconfidence (San-
droni and Squintani, 2010; Spinnewijn, 2013). In contrast to this literature, the optimality of the
pricing scheme is not the result of a screening mechanism.

This section is also related to the literature on the sequential screening of consumers with
standard preferences. In these models, the consumers know the distribution of their valuation for
the good at the contracting period and, subsequently, learn their realized valuation (Courty and
Li, 2000; Miravete, 2005; Inderst and Peitz, 2012).

Eliaz and Spiegler (2006) show that the principal gains a lot by also contracting the event
that the consumer thinks is unlikely to happen. The difference in the prior expectations between
the consumers and the principal leaves room for exploitation. In this article, by contrast, the
consumer does not know the extent to which her utility function will change after consuming in
the first period. This feature becomes important because in all cases the contract is signed before
the consumer experiences the change in her utility and cannot be renegotiated afterward.

3. Model setup and consumer behaviour

O  Model setup. This section presents the basic structure of the model. A consumer has two

consumption opportunities: one per period, and in each period purchases at most one unit of the

good. Moreover, the consumer is subject to addiction with differing levels of sophistication, and

there is one firm. The consumers are uncertain about their valuation of the good in each period.
The time horizon is 7 = 2. At period 0, the firm offers a menu of contracts:

o’ ={F’, p, 3}.
where 6 is the level of sophistication of the consumer. The contract ¢” consists of p (the price
of the first unit consumed), pf (the price of the second unit consumed), and F’ (a fixed pay-
ment). The first unit is assumed to have the same price, irrespective of the period ¢ when con-
sumed. Time-dependent pricing would require that the firm observe and record the opportunities

to consume, as if the consumer had direct communication with the firm in every opportunity to
consume.'%!" The total payment is:
P(q) = pig + P11 — q)q2 + P3g1g2 + F°,

which is a function of quantity choices q = (g1, ¢»), the marginal prices p’ = (p!, p}) and the
fixed fee F.

Consider a consumer who is rationally addicted in the spirit of Becker and Murphy (1988).
At each period ¢ € {1, 2}, the consumer learns the realization of the taste shock v, for the good
and for its outside option. More specifically, the consumer’s value for the first unit is vy g0 ~
F}, where F, : [v,v] — [0, 1] is the cumulative distribution function (CDF). I assume that F] is
continuous on R, and has a density f; that take values f;(v) > 0 for all v > 0. Moreover, F| has a
finite mean: f vfi(v)dv < oo. Her value for the outside option of the first unit is zero, v; ysize = 0
with probability one.

If she consumes the first unit in the first period, ¢, = 1, her value for the second unit in the
second period is distributed as v, 4, ~ F>, with the same properties as F;(v). To reflect the idea
that the good is habit-forming, I assume that F5(v) < F;(v) for every v.!> Moreover, the value of

10 Contrary to Grubb (2014), I assume that the firm cannot observe the period in which the consumption takes
place. It is plausible to assume that the firm cannot observe whether or not the consumer decides to consume.

" The result of increasing the marginal pricing holds also in the case that the firm could observe it. See Ap-
pendix for an analysis of the model with date-dependent pricing.

12 This is in the spirit of Becker and Murphy (1988), on the complementarity of consumption and capital stock,
namely u., > 0, where ¢ is consumption and s consumption stock.
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the second unit’s outside option is v, ,i0e = W < 0 with probability one. The valuation of the
outside option of the second unit is less than that of the first unit, if the consumer has consumed
before, in order to reflect the product’s addictive properties.

Moreover, if ¢; = 1, she anticipates that the second unit surplus is:

V) = / max(v — g o)y =

_ / (v — )Ly + f WAy

0 ,
> +w

integrating by parts then,

v

V() = f (1= By + (1 — B+ w)w + B+ wyw

0
o +w

v

= O,(vydv+w
4w
where O,(v) is the analogous surplus associated with 1 — F;(v).

If she does not consume the first unit in the first period, ¢, = 0, then in the second period,
the consumer evaluates the consumption of the first unit again, as in the first unit in the first
period Vi g ~ Fi(v) and her value for the outside option of the first unit is zero, v yugae = 0
with probability one. The consumer anticipates surplus ¥, (p9) for this first unit, where:

Vip) = / 0, (v)dv

is the surplus function associated with demand function Q,(v) = 1 — F;(v).

Let now assume that there are also naive consumers in the market who are unaware of how
much the good is habit-forming and addictive. Let 6 € [0, 1] be the level of sophistication of the
consumer as the weight that a naive consumer attributes to her rational expectation beliefs and
her mistaken status quo, first unit beliefs. In this case, the naively perceived consumer surplus of
the good is the weighted average of the two consumer surpluses:

hp)) =6 /wmax(v — D5 w)fa(Wdv + (1 — 9)/Vmax(v -5, 0) fi(v)dv
(1)

=6 O, (vydv+ (1 —9)/ O,(v)ydv + 6w
Arw 7
A sophisticated consumer, 6 = 1, anticipates that the value is likely to rise for the second
unit and the value for its outside option will decrease. By contrast, the absolutely naive consumer,
6 = 0 mistakenly believes that the second unit has the original CDF, F,(v), with no change in the
outside option." For 6 € (0, 1), the consumer is partially naive, and she knows that there will
be change in both the valuation of the good and its outside option but does not fully foresee the
magnitude of this change.
The timing of the game is described in Figure 1 and there is no discounting.

O  Consumer behaviour. The consumer decides whether or not to participate in the market
by solving backward her problem during the contract period that constructs her expectation for
the value of the contract ex ante.

13 Naive habit formation is like having increasing marginal utility the more she consumes in the past, but the naive
consumer wrongly believes that her marginal utility is linear.
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FIGURE 1

TIMING OF THE GAME, WITH NO DISCOUNTING.

\/

t=0 t=1 t=2
Menu of Contracts Realization of v, Realization of v,
{F9,pf,pf)} offered Consumes or not: Consumes or not:
Consumer accepts or rejects Ist unit Ist unit if g;=0

2nd unit if ¢, =1
Makes the payment

In the second period the consumer’s consumption depends on whether or not she has con-
sumed in the first period. If ¢, = 0, then she consumes when v, > p and the expected surplus
is V1(p}). If ¢, = 1, the price of the second unit is p} and she consumes when v, > pf + w, the
respective expected surplus is 75(p)).

Given this behaviour in the second period, and going backward in the first period, the
consumer will consume when v, — pf + 75(p}) > Vi(p)) = vi > P + Vi(p)) — Va(p)), where
Vi(p)) — Va(p5) is the perceived foregone second period consumer surplus if g, = 1.1f6 € [0, 1);
namely, the consumer is partially naive, let X, = p! + V,(p?) — V2(p%) be the optimal first pe-
riod threshold above which the realization of taste shock should be in order for her to con-
sume the first unit. If the consumer is sophisticated, & = 1 the respective threshold is X; =
pi+ Vi) = Va(p)).

The consumer is forward-looking and is partially aware of having a habit-forming propen-
sity, so she takes into account both the opportunity cost of consuming the first unit (i.e., the price
increase from pf to p + w for the second unit), and the increase in her valuation due to the habit.
The habit-forming consumer expects to experience a larger utility in the future if she consumes
the first unit, so she finds it optimal to increase the probability of consuming the first unit. Thus,
the optimal threshold decreases. Moreover, the first-period threshold increases if the second unit
marginal price increases and it decreases the more habit-forming the consumer is.

The naive consumer consumes less often than she would if she were sophisticated when she
undervalues the second unit consumption, 75(p) < V5(p3), and consequently X, > X;. In this
case, the consumer is mostly habit-forming, in the sense that the difference between the actual
and the perceived gain through habit from consuming the first unit is greater than the difference
between the actual and perceived cost due to addiction. Interestingly, the more sophisticated the
consumer is, that is, the larger the 6, the smaller the Xj, the result shows:

0X, v,
W _ W) _ o g limx, = X,
00 00 01

Definition 1. The consumer is mostly habit-forming when V,(p) < Va(p)) for every p.

On the other hand, the naive consumer over-consumes relative to the sophisticated one when
X, < X, which happens when she overvalues the second unit consumption, V,(p5) > Va(p5).
In that event, the consumer is mostly addicted at pfj as the difference between the actual and
perceived loss due to the addictive properties is more significant than the relevant gain due to the
habit-forming properties.

Definition 2. The consumer is mostly addicted when V,(p}) > V,(p}) for every pj.
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Finally, the consumer buys the contract ex ante at the contractual stage, before the random
value v, of the first unit is realized. Then, the ex anfe expected consumer surplus is:
=+ [ o
P+ @)-n05)

0 0 0 o0 2
=Vl(p])+l/] 1+Vl(p1)_V2 2))

=) + V(X))

Therefore, she believes that her expected surplus is ¥ (p?, p}), even though her actual ex-
pected surplus, and the one that the firm knows she will have, is V (4, pf):

V!, p3) =Vi(@)) + Vil + (@) — 1a(p)))
=V (p}) + Vi(X)).

In period one, the consumer uses the same threshold as she expected to use when she signed
her contract in the contractual stage. More specifically, the probability of consuming in the first
period is O;(X;), as the consumer expected at period 0. This means that there is no mistake
that the firm could take advantage of. The only implication of the consumer’s naivety, in the
first period, is related to the expected consumer surplus V;(Xy). In the case where the consumer
is mostly naively habit forming, the X, > X, and V,(X;) is smaller than the one that would be
produced if the consumer were sophisticated, V;(X;) < V,(X)). The effect would be the opposite
in the case where the consumer is mostly naively addicted and X, < X, then the consumer surplus
is larger than it would be if she were sophisticated, V;(Xy) > V1 (X)).

In the second period, given that the consumer has not consumed before (¢; = 0), she does
not realize that she is habit forming, and thus she consumes as much as she was expecting to
consume at the contract period. The probability of consuming is (1 — Q,(X;))0:(p?), and it does
not differ from what the consumer would expect. The consumer does not overestimate the proba-
bility of buying only one unit, and indeed does not make any mistake given that her consumption
is low.

On the other hand, given that the consumer has consumed before (¢, = 1), she has a mis-
taken belief about the probability of consuming two units. She expects that her optimal choice
probability, in this case, would be Z,(p)),

U (1’
27y = 5B = 00,5+ )+ (1= 0)0,(4) @
2

3)

where 7, is (equation (1)). However, she realizes ex post in the second period that the proba-
bility is Z,(pf), more specifically, Z,(p}) = Q.(p + w). She underestimates the probability of
consumption when Z,(p}) > A (75), which holds regardless of whether the habit or the addiction
is stronger.

Thus, the ex ante probability of consuming in both periods is expected to be O, (X;)Z(p5),
but it is in fact 0,(X;)Z, (pg) Hence, she has a mistaken belief about the second unit consump-
tion.

Lemma 1. Let m be the actual probability of consumption and 7 the perceived probability of
consumption at the contacting period. A naively addicted consumer makes no mistake about
the probability of consuming one unit, namely 7 (g, = 1) = (¢, = 1) and 7 (¢, = 1|, = 0) =
(g, = 1|g; = 0). Moreover, she underestimates the probability of consuming two units, 7 (g, =
1lg, = 1) > 7(q, = 1|g; = 1). This holds both when she is mostly naively habit-forming and
mostly naively addicted.

In addition, because of her naivety, the consumer mistakenly evaluates the value of the
offered contract. In the case, where she is mostly naively habit-forming, she under-evaluates the
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value of the offered contract at the contracting stage. First, the consumer does not anticipate
that consuming in the first period will increase the valuation of her second unit, so she does not
expect a greater surplus V,(pf) > 75( 75), and she does not consider it in the ex ante valuation of
the whole contract. Second, she underestimates the probability of consuming the second unit, and
thus acquiring this extra utility. In the case of being mostly naively addicted, she over-evaluates
the value of the offered contract at the contracting stage, as V5(p9) < V»(p%) and underestimates
the probability of consuming the second unit, and thus suffering this extra cost.

4. A monopoly market

B Let me assume that there is a monopolistic firm in the market. The cost of the production
of one unit of the goodisv > ¢ > 0.

O  Informed monopolist. Consider first the case in which the firm can observe the type of
consumer and can offer a type-specific contract. The firm recognizes that it faces a naively ad-
dicted consumer, whose participation depends on her mistaken expected utility 7 (!, p}) (equa-
tion (2)).

The firm maximizes its profits subject to the participation constraint of the consumer as
she perceives it at the contracting period, namely ¥ (p?, p}) — F? > 0. Thus, the optimization

problem of the firm is:

max IT = {0, (X;) ! — e+ Z,(00)(P — o))

+[1 = QXD @)D, — )+ F'}
st. Vi) +Vi(p)) —F’ >0,

where Z,(pf) is the true probability of consuming the second unit, and X, is a function of the
perceived probability of consuming the second unit Z,(p}) (equation (4)). Moreover, the firm
chooses a pricing scheme that makes the participation constraint binding, V,(X;) + Vi (p) —
F? = 0. As mentioned, the consumer undervalues the contract at the contracting stage if she
is mostly habit-forming or overvalues it if she is mostly addicted.

The maximization problem of the monopolist becomes:

max I = (0,(X)[F, — ¢ + Z:(p)(Ps — )]

+[1 = QD12 (PN — o) + Vi(Xo) + Vi (P))}
st. Vi) + Vi) —F' =0.

Calculating the marginal prices that maximize the above expression, the result depends on
the level of sophistication of the consumer. If § = 1, namely the consumer is sophisticated, then
the following result is obtained.

Proposition 1. 1f the consumer is rationally addicted, the equilibrium allocation is the first-best
allocation. Marginal cost pricing is implemented, with prices that maximize the firm’s profits be-
ing (pi*, pi*) = (¢, ¢), and the fixed fee F' equals the gross consumer surplus, given by V' (¢, ¢).

In this case, the firm maximizes its profit by charging marginal prices that induce the first
best allocation, and then with the fixed fee F' it extracts all the consumer surplus (see Ap-
pendix A).

On the other hand, if the consumer is naively addicted and 6 € [0, 1), then the optimal
pricing changes, and the following result is obtained
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Proposition 2. Monopoly: If the consumer is naively addicted, the optimal marginal pricing
scheme is: pi* < ¢, and p}* > c. The fixed fee F* equals the gross perceived consumer surplus,
(ZF]

which is given by ¥ (p7*, p}*).
Proof. See Appendix A |

The optimal pricing scheme when the consumer is naively addicted resembles the scheme
observed in several markets, namely the “bargain then rip-off”” scheme. This consists of a fixed
fee, an included allowance of units, for which the marginal price is smaller than the marginal
cost, and a positive large marginal price for units beyond the allowance.'*

A firm facing a naively addicted consumer has an incentive to distort the efficient allocation
in order to maximize its profits. As the consumer misperceives her expected utility, the participa-
tion constraint is biased. In the case where the consumer is mostly habit-forming, the firm cannot
extract the surplus produced through a fixed fee, because the perceived surplus is smaller than
the one produced.

The exact way in which the marginal prices are distorted depends on the characteristics of
the consumer’s behaviour. Firstly, the mostly naively habit-forming consumer underestimates'
the probability of consuming the second unit and thus underestimates the surplus that it produces.
The firm cannot extract ex ante the second unit surplus, and with a price p bigger than the cost,
partially manages to extract it ex post. On the other hand, given that the consumer is forward-
looking and takes into consideration the opportunity cost of consuming the first unit, without
anticipating the magnitude of the increase in her valuation for the good, she consumes less often
to avoid the price increase. In response, the firm finds it optimal to decrease the marginal price
of the first unit below cost so as to constrict the downward bias in consumption and incentivize
the consumer to invest in her habit.

These marginal prices exacerbate the mistake'® of the second unit consumption. The naive
consumer fails to invest on her own in acquiring the habit. On the one hand, the firms want to
incentivize the naive consumer to invest and so decreases the marginal price of the first unit below
marginal cost, in order to make its consumption more probable. The firm can extract all the first
unit surplus, so the surplus losses from a small price distortion are second order. Moreover, the
first unit price decrease makes the consumption of the second unit more probable and the second
unit surplus increases. Thus, this price decrease has a positive first order effect in both ¢, and
¢>- On the other hand, the firm cannot extract all the surplus of the second unit, because it only
extracts it ex post through p} > c. This ex post extraction of surplus causes standard monopoly
dead-weight loss and the consumer is left with a positive surplus. Thus, the firm has an incentive
to increase the first-period optimal threshold to minimize the part of the consumer surplus that it
cannot extract. The firm bears all the costs of lowering p?, but only a fraction of its benefits, and
it finds it optimal to under-invest as well incentivize consumption. This leads to an inefficiently
low probability of consumption for the first unit relative to the efficient sophisticated case.!”

Similarly, there is under-consumption of the second unit. The optimal second unit threshold
for the naive consumer is always greater than that of the sophisticated consumer, pf, > ¢. The
firm prefers to extract some of the surplus that cannot be extracted ex ante, even if, in this way, it
lowers the probability of consumption.

141 could consider Fy(v) > F;(v); describing a “novelty thrill” or a “fashion good”, the less novel or fashionable,
the less someone wants to consume it. Then, the purchasing probability is decreasing without being aware of it ex ante
and the opposite pricing scheme is optimal, that is, p} > ¢, p) < c.

15 This underestimation makes it optimal for the firm to distort pricing, similar to behaviours such as hyperbolic
discounting and myopia.

1 DellaVigna and Malmendier (2004) were the first to point out that firms might design contracts to exacerbate
consumer’s mistakes. Since their pioneering contribution, many articles have explored the specific ways to exploit con-
sumer naivety.

17 1n the Appendix, I solve an example that illustrates that X; (p}*, p5*) > pi* = c.
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In the telecommunication market, we observe that the offered contracts are non-linear dur-
ing a single month of the “bargain then rip-oft” structure, but that they also create a commitment
for repeated monthly payments of this type for one or two years. I do not model the repeated
monthly payments, though; intuitively, this kind of contract helps to better form habits and to
extract surplus over time. The low marginal price for the first unit helps the firm to encourage
habit formation. Still, as habits have not yet been formed, relatively low consumption means that
a high marginal price for the second unit has less probability of being considered. However, the
low-cost units continue to boost the habit in the following months, and the probability of con-
suming the most costly units increases. So, even if the low marginal price for the first unit reduces
surplus, the extraction is worth it, given the initial months’ considerations. Moreover, with habits
well-formed over time, the high marginal price after the end of the discounted units increasingly
helps to extract the surplus.

The overall gain or loss for the consumer of buying the contract depends on the difference
between the perceived consumer surplus and the true consumer surplus. Let us define, A, as the
misperception rent which is the consumer surplus that cannot be extracted by the firm due to her
naivety:

A=V @ p) = V(. P = VX" = (X))

where X, = pi + Vi(p) — V2(ph) and X, = p + Vi(p!) — Va().

If V5(p5") < Va(p5"), namely the consumer is mostly habit-forming, then X D) >
X (P, P5). The consumer is left ex post with positive consumer surplus V(p’*, pi*) <
V(pi*, i) and A > 0, because the firm cannot extract it all. This misperception rent would
give an incentive to the consumer to remain naive and not pay the cost of becoming sophisticated
and learning her true type. Remaining naive is beneficial for her both because the firm cannot
extract all of her surplus and because she avoids paying any information cost to become sophis-
ticated. Yet, as the naive consumer underestimate the value of the contract, she will not purchase
even if the value for the contract is greater than its cost, leading to a participation distortion.
Therefore, staying naive is beneficial only for the consumers who participate in the market, but
it is not beneficial for those who do not participate exactly because of their naivety. Heidhues
and Koszegi (2015) shows that the magnitude of such an inefficiency that arises in the extensive
margin can be significantly large.

The optimal pricing is the same for the mostly naively addicted consumer but there are
significant differences with respect to the implications of her naivete. The sophisticated consumer
would consume less often than the naive consumer in the first period, X, (p!*, p5*) > X, (P, p),
because being sophisticated, she can foresee that her future utility flow decreases with her current
consumption. On the contrary, the naive consumer does not anticipate this decrease, and over-
consumes in the first period. This makes it more likely that the consumer will face the decision
of consuming the second unit. A unit that she consumes more often than expected, as Z,(p}) >
2.8,

Moreover, the naive consumer would over-value the offered contract at the contract pe-

0

riod, for the same reason. If 7,(p9) > V5(p9) the good is mostly addictive, then X (p7, ) <
X (P, P57). The consumer is left ex post with negative consumer surplus V(p’*, pi*) >
V(pi*, py*) and the misperception rent is A < 0. Thus, there are the opposite welfare impli-
cations. The over-valuation of the offered contract would lead to the exploitation of consumers,
because at the contractual period the naive consumer would be willing to pay more than the actual
expected value of the contract. This would lead to the inverse participation distortion with respect
to the habit-forming case; namely, consumers would participate in the market even if their actual
valuation for the contract is below its cost. Thus, in summary, the participation is more than the
efficient one and the consumer who participates is exploited when the good is addictive.

The fact that a “bargain then rip-off” structure is exploiting the consumer’s addiction leads to
the following question: what would the implications of banning this kind of contract be when the

consumer is mostly addicted? Forcing the firm to charge the same price for all the units consumed
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makes the firm find it optimal to charge a price p* > ¢ for all units. Such a policy is welfare
improving when the consumer significantly underestimates the quantity that she consumes in the
second period, that is, the Z,(p}) < Z,(p)) is significantly large.'®

A typical concern is whether naivety dissipates with learning or whether it can be mitigated
when appropriate feedback is provided (Bolger and Onkal-Atay, 2004), however, consumers may
learn slowly (Grubb and Osborne, 2015), or forget what is learned (Agarwal et al., 2013). “Bar-
gain and rip-off”, nonetheless, is optimal when consumers are partially naive, which could re-
semble the period in which she learns her true type.

O  Uninformed monopolist. Now suppose that the firm cannot observe the type of the con-
sumer and that there are only two types of mostly habit-forming consumers: first, the sophisticated
consumer with § = 1; and second, the naive consumer with 6 € [0, 1).! However, it is known
both by the firm and the consumers that the probability that the consumer is sophisticated is y .

The screening is done with respect to the pricing scheme, and the firm offers a menu of
contracts. Without any loss of generality, I can restrict the analysis to the case in which it offers
as many contracts as the number of types; thus, two. Let ¢’ = {F”, p, p}} and ¢' = {F', p}, p}}
be the contracts intended for the naive and the sophisticated consumer, respectively. This menu
of tariffs completely identifies the allocation.

The maximization problem of the firm is:

max (@i (0)(p} = e+ Z(h)(P, — ) + (1= QX)IQ(P)(P} = o)+ F)

+ (1 = Y)QiX) (P — ¢+ Z(P)(P — ©)) + (1 — QX)) (p)(p] — ¢) + F*)
V(p')—F" >0 IR,
V(p')—F'>0 IR,
Vip")—-F =V ()—-F' IC
V(p')—F'>V(p’)—F° IC,.

s.t.

V(p®)—F° > 0and V(p') — F' > 0 are the participation constraints of the naive and sophisti-
cated consumer, respectively. Moreover, ¥ (p’) — F° > V(p') — F' and V' (p') — F' > V' (p°) —
F? are the incentive compatibility constraints; that is, each type should not have any incentive
to mimic the other at the optimal allocation. Note that the participation constraint must hold ex
ante. Once the consumer has signed the contract, she is obliged to comply for the whole contract
period, even if she would have an incentive to deviate.

The naive consumer at the contract period does not know that she will acquire a habit and
that her utility will be greater than the one she expects. Marginal cost pricing creates a larger
expected utility for the sophisticated consumer than for the naive consumer, thus the firm charges
a fixed fee that the naive consumer would not be willing to pay. This suggests that the incentive
compatibility constraint of the naive consumers, /C,, does not bind at the optimum.

On the other hand, the optimal full information contract is not incentive compatible for the
sophisticated consumer, because she would prefer the contract of the naive consumer rather than
her own first-best allocation. Even if the marginal pricing is distorted, it allows her to enjoy a
strictly positive surplus equal to ¥ (p’) — ¥ (p”). This suggests intuitively that it is the incentive
compatibility constraint /C,; that binds in the second-best problem. This intuition is confirmed
formally in the following Lemma 2, which characterizes the constraints that bind and those that
do not:

13 See the Appendix for the proof and discussion of all the different cases.
19T assume that all the naive consumers have the same level of sophistication 6.
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Lemma 2. 1£IC, is slack at the solution of the asymmetric information model, then the constraints
IR, and IC; bind, whereas the constraint /C, is redundant. More specifically:
V') -F =0 IR,
Vip')—F'>0 IR,
vipy-F'=Vp’)—F" IC,.

Proof. See Appendix A (]

The assumption that /C; is slack at the optimum implies that there will be marginal cost
pricing for the sophisticated consumer.

Thus, taking Lemma 2 into consideration, the maximization problem can be relaxed and
becomes:

maxy (V(e) — (¥ (") = V' (p")

».h

!

+ (1= 9) (QX) (P! = ¢+ 2(PDF; = ©) + (1 = QN (PN, — ) + 7 (p"))

e

Interestingly, both types of consumers are left with a rent and the firm cannot extract all their sur-
plus. The sophisticated consumer has an information rent due to the asymmetry of information.
The naive consumer, even if she has no incentive to deviate, is left with a mis-perception rent.
This rent is due to her naivety. She would not sign a more expensive contract at the contracting
stage, and so she is left ex post with a mis-perception rent A that is bigger than her expected
surplus at the contract period, A = V(p®) — V' (p°) > V(p°) — F* = 0.

The solution of the relaxed maximization problem of the firm is described by Proposition 3.

Proposition 3. The optimal screening contract that the firm offers to sophisticated and naive
habit forming consumers is:

* Sophisticated consumer: pl =¢, pi=c, F'=V({p")—-V(p’);
+ Naive consumer: p} < ¢, p} > c and the fixed fee, F* = V(p”), equals the perceived con-
sumer gross surplus of the naive consumer.

Proof. See Appendix A O

The firm offers a menu of contracts consisting of a two-part tariff for the sophisticated
consumer and a “bargain then rip-off” contract for the naive consumer. Qualitatively, the pricing
patterns that are optimal under full information are still optimal under asymmetric information.
If the fraction of sophisticated consumers is quite small, then the firm finds it optimal to offer
only the contract intended for naive consumers and vice versa.

It remains to check that all the constraints are met, and in particular that the incentive com-
patibility constraint of the naive consumers is slack at the optimum. This is shown in the Ap-
pendix.

The marginal prices of the contract of the sophisticated consumer {p}, p}} remain equal to
the marginal cost, whereas the fixed fee, F'!, decreases. Thus, naive consumers exert a positive
externality on the sophisticated consumers.?’ On the other hand, the marginal prices for the naive
consumer, {p, p}}, are distorted upward and the fixed fee, F’ is lower. Thus, there are two oppos-
ing effects on the welfare of naive consumers. However, it can be shown that, overall, this type

20 This is a quite common result in the Behavioral I.0O. literature. See, for example, Gabaix and Laibson (2006).
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of consumer is worse off in the presence of more sophisticated consumers. More specifically, the
derivatives with respect to the marginal prices are:

dA
— <0 and — <0.
P D2

This means that an increase in marginal prices decreases the mis-perception rent. The
marginal prices are greater than in the full information case, and thus the naive consumer is
worse off.

The profits of the firm decrease with respect to the full information case, both for the sophis-
ticated and the naive consumer. The fact that the firm cannot exploit the naivety of the consumer,
and, at the same time cannot observe her type, decreases its profits.

Importantly, there is still allocative inefficiency. The consumer is left with a positive con-
sumer surplus and this could be seen as a reason for no policy intervention. However, there is
also participation distortion; namely inefficiencies in the extensive margin. There are consumers
who would like to participate in the market if they were sophisticated, but they do not. Thus,
the deadweight loss created by underparticipation could raise concerns. Regulatory authorities
may consider the need for analysis of the possible policies to alleviate this efficiency loss. For
example, a possible intervention could be to inform consumers of their habit-forming behaviours.

5. Competitive markets

B Inthis section, I introduce competition into the model. I consider the case of perfect compe-
tition, both when the firms in the market are informed about the type of their consumers and when
they are uninformed, and they screen between them. The profits of the firms are zero. Interest-
ingly, the marginal pricing qualitatively does not depend on the assumption of the monopolistic
market structure.?!

Informed perfect competitors. I first consider the case where the firms are informed about the
type of the consumer, and whether or not they can distinguish the level of 8; namely, the level
of sophistication.

Let assume that there are enough firms in the market, so that none of the firms has any mar-
ket power. The firms in equilibrium will charge the prices that maximize the consumer surplus
subject to the constraint that they can participate in the market, namely that they have non-
negative profits. In this case the maximization problem of the firms is:

max  Vi(X,) + Vi(p)) — F*

st. TT=0,X)(p) — c+Zp) () — ©))
+( - QI(X()))QI(P(T)(P? —c)+F" >0,

where perfect competition drives the profits of the firms to zero, and firms continue entering
the market up until their participation constraint is binding. Consequently, the objective function
becomes equivalent to that of the monopolistic case (equation (4)).

Thus, if the consumer is sophisticated and 6 = 1 the optimal marginal prices are the same
for the monopolistic case, pi* = p}* = ¢, with a different fixed fee F'* = 0. If the consumer
is naive and 0 € [0, 1), the marginal prices are again the same as in the monopolistic case,
P} < cand ph > ¢, with a different fixed fee, —F’ = 0,(X;) (P} — ¢ + Z:(p5) (P — ¢)) + (1 —
O01(X))0 () (P — ¢). Therefore, competition only affects the distribution of the surplus among
firms and consumers and not marginal prices.

2l See Armstrong (2015) for a review of models with similar result.
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Uninformed perfect competitors. Let us now consider the case in which the firms cannot ob-
serve the type of the consumer and they need to screen between them. The firms will compete
perfectly, their profits will be driven to zero and they will offer a menu of contracts that maximize
the expected utility of each respective type of consumer. Even if there are multiple types in the
market and the firm cannot observe who is who, the consumer does not need or want to use this
information asymmetry to her advantage. This is because the contract designed in the informed
monopolist case is also incentive compatible when the consumer has better information about
herself and she could imitate being of another type. By the construction of the maximum in the
single tariff model, the offered contracts are the ones maximizing ex ante the utility provided to
respective types of consumers, and thus they are incentive compatible. Screening does not distort
marginal prices with respect to the full information case, although marginal prices are smaller
than that of the screening monopolist.
The above discussion is summarized in Proposition (4).

Proposition 4. Perfect Competition: If the market is perfectly competitive, the optimal marginal
prices and total surplus produced are equivalent to those of the informed monopolist. The sophis-
ticated consumers are offered a two-part tariff contract, whereas the naive consumers are offered
a “bargain then rip-off” contract. This applies to both informed and uninformed firms.

Competition makes the two types of consumers better off when the firms are uninformed,
both because the optimal marginal prices are the same as that of the informed monopolist (and
not of the uninformed one), but also because the fixed fees are smaller. Furthermore, the total
surplus produced is bigger because it does not suffer the cost of asymmetric information.

6. Conclusion

B Over the last few decades, the provision of “bargain then rip-off” contracts have become
increasingly prevalent in a number of markets. Moreover, there is evidence that the consumption
of communication services, such as cell phones and the internet, is habit- forming (Oulasvirta
et al., 2012; Bianchi and Phillips, 2005). The literature has also identified symptoms of addiction
to the mobile phone among adolescents and young adults (Billieux, 2012; Park, 2005), but also
a specific “digital addiction” (Allcott et al., 2021; Tromholt, 2016; Sagioglou and Greitemeyer,
2014; Hunt et al., 2018; Vanman et al., 2018; Mosquera et al., 2020; Acland and Chow, 2018;
Allcott et al., 2020).

This article shows that addiction can explain these observed pricing schemes. In particular,
naive addiction makes it optimal for the firm to use the “bargain then rip-off” contract.

I show that this pricing scheme is optimal if the consumption choice is made sequentially
within the contract period and the consumer is naive and underestimates high demand indepen-
dently if the good is mostly habit-forming or mostly addictive.

Interestingly, the firm cannot exploit the consumer’s naivety when the good is mostly habit-
forming. However, the mostly naively addicted consumer can be exploited as she is willing to
pay more than the actual value of the contract.

Moreover, this article shows that the observed menu of contracts could be explained by
the existence of habit-forming consumers who have varying levels of sophistication about their
habit-forming behaviours. It is demonstrated that the firm finds it optimal to offer a two-part tariff
to sophisticated consumers and a “bargain then rip-off” contract to naive ones.

The presence of naive consumers in the market exerts a positive externality to the sophisti-
cated consumers, instead of the converse. The sophisticated consumer has an incentive to pretend
to be naive, even though she consumes less because, in this way, she is left with a rent. For this
reason, the firm finds it optimal to leave information rent to sophisticated consumers.
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The naive consumers are ex post worst off in the presence of sophisticated consumers, be-
cause the objective of the firm to make the contract intended for naive consumers less attractive
to sophisticated ones leads to a decrease in the ex post misperception rent.

The consumers’ naivety induces inefficiencies in the market, both in the intensive and the
extensive margins. The naive consumer under-consumes both units and participates in the market
less than if she were sophisticated. Thus, there are serious welfare implications, and the need for
a policy intervention to decrease the deadweight loss created is essential. Banning this kind of
contract would be welfare improving only in the case that the good is mostly addictive and the
market is monopolistic. A potential policy to increase the overall welfare in the market would be
to inform naive consumers of their mistaken beliefs.

Appendix A

o Monopolist, two prices. The participation constraint is binding. The monopolist charges F* = 7(p}, p3) as an ex
ante fixed fee, where V(pé, p3) is equation (2). If the monopolist has unit cost ¢, its profit with the price pair (p{, p}) and
the above fixed fee is:

max 11" = {1 (X)[P} — ¢ + Z2(p)(p; = ©)]

+[1 = 01X (P — ©) + Vi(X) + Vi(p))}
st. M)+ Vi) —F' =0

The objective function is a continuous and differentiable function (C1) then the first order conditions are necessary
for optimality. Moreover, the domain of the profit function is the compact set p x p} € [v — V;(v)); V] x [v; v — w]. The
firm would never charge a price smaller than p{ such that Q;(X;) = 1, that is, X, = p{| + V,(p]) — I7Z(pg) =v= ET =
v — V() + Pa(ph). The minimum possible is Pl=v-Viw+ 75(¥) = v — Vi(v), that makes also Q,(p]) = 1. The
maximum possible p{ is the one that makes Q,(X;) = 0 thus 7] = ¥ — (%(v) — Vi (p))) if 72(¥) — Vi(P])) < 0, but the
only maximum price relevant is 7 = . Following the same logic p cannot be smaller than v, as ¥;(p,) enters negatively
into the X; function. The maximum price that makes Z,(v) = Zz(v) =0is pf =V — w. Thus, a maximum exists, as
expected from the extreme value theorem. Moreover, let for simplicity that f;(v) = f;(v) = 0 where r = {1, 2} period.

The first order conditions (f.o0.c.) are:

ar1’
T =Pl = (@1 = Qi) + (1= 01 0))2i (1))
1
+ (7~ 0 (X)L — Qi (P Za(p) = 0
oI’ o ; = )
o = PO EZE) - Qi)
2

+ (5 = NQ XD Z:(P)Z (1) + Q1 (X)) Z,(P5))
+01X)(Z(P)) = Za(py) = 0

Manipulating, the system of first order conditions I get:

p‘f*:c+% <c and p‘z’*=c+% >c
as
A= 0/(X)0(X)(1 = QL (P Z(P)(Za(p5) = Z(p5)) < O
B =0,(X)Z 51— Q1(P)) 01 (X)+
+ 1P = 01)NZ (P01 (X)) + 0L (XD Z(P)Z(p5)) > O
C=01(X)(Z(P5) = Z2(PD)Q (X)L = 01 (p))) + O, (P)(1 = 01(Xp)))) > 0

o Proof of Proposition 1. Let I1'(p}; p}) be the profit when there are only sophisticated consumers, with = 1 in
the market, and Z,(p}) = A p5)- Then, the first order conditions evaluated at the marginal cost become:

31-[1 l; 1 31-[1 I; 1
PP _ o and wip)| _,
R P 72
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Thus, the optimal pricing scheme when the consumer is sophisticated is the two-part tariff {F' =V, p}* = ¢, p}* =
c} where V' is equation (3).
o Proof of Proposition 2. Let, now I1°(p{; p5) be the profit function when in the market there are only naive con-
sumers, with 6 € [0, 1) then Z,(p}) > Z,(p}). The first order derivatives evaluated at {p{, pi} = {c, c} are:

ML _
W e
A’ (p; pl) "
T | = 0ZE - Ze) > 0= p > e
2 c.c

Then, because at {p{, p5} = {c, ¢} the second unit price is p}* > c, the first order derivative with respect to pf at {p}, p}} =
{c, pir}is:

AT’ (pl; ph)

<0=pi*<c
ap! :

e

Then, if the consumer is either naive mostly habit-forming or the good is mostly addictive there is an interior
optimum that is “bargain then rip-off”, that is, {F’ = 7, pi* < ¢, p4* > c}, which satisfies the above first order condi-
tions. I can show that the global maximum has these characteristics and that there is no other maximum with different
characteristics on the borders of the domain.

Let p{* < c and p}* < c be the maximum on the border of the domain then there are the following cases:

i {p* =, piF € [v—w,c]} then O,(p}") = 1 and Q) (p{*) = 0, the f.o.c. is:

A (pi: pa) =0 but
ap (P)* =v. Pl elv—w.cl)
AT (p; PY) 0 (XD (52 (D XVZ. (S
— = (p) = QXD Z(P)Z:(Py) + Q1 (X)Z,(P5))
0[72 =0 ev—w,
o =v,py" €lv—w.c]}

+01X)(Z(Py) = Z:(py) > 0
ii. (P evclp=v—whand Z(py) =1,Z(p)) = 1,0 < Z,(p%*) < land 0 < Z,(p%*) < 1 the fo.c. is:

FIG
aph

0 . = zl)* _C)Q/l(‘X(’)ZZ g*)(l —o 117*))

(P17 elv.cl.py*=v—w}
+ (P57 — )0, (XD Z(P5)) + 0i(Xa)(1 — Z(p3)) > 0
iii. {p0* € [v,cl, pi* = v} then Z,(p}*) = Zo(p}") = 1 and Z(p") = Z)(p*) = 0 the fo.c. is:

FIvd
aph

=" — )0 (X)) (1 = Q(p") + (P — )(Q1 (X)) > 0

(P} elv.cl.ph*=v—w}

iv. {pi* <c, ph < c}suchthat Xy = vthen Q,(Xy) = 1 and O, (X;) = 0. The f.o.c. is:

ar’ 05 o 03 5 (o 0%
ah =Py — 2 (py") + (Z(py) — Za(py") > 0

Xp=v

v. {p)* <c, py < c}suchthat X, = vthen O(Xy) = 0 and Q) (X;) = 0. The f.o.c. is:
ar?

A — (" — )0 () > 0
ap; oo

Xp=v

In all these cases there is a contradiction and p{* < ¢ and p5* < ¢ cannot be a maximum because the firms have an

incentive to increase their prices.

Let now p{* > c and p}* > ¢ be the maximum then again there are the following potential cases:

i {plr =7, py € e, v —wl) then Oy (p%*) = 0, O, (p?*) = 0 and the f.o.c. is:

or1’

= ()" — (0, (X) + () — )0, (X)) Z(ph) < 0

]
op (P)* =v.p* e[c.i—w])
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ii. {p)* €le, V], P =¥ — w) then Z,(p)) = Zo(pY) = 1 and Z,(pY") = Z)(p5*) = 0, the f.0.c.s become:

a1’
Fra =0 and
P 1 efem).py =v—w)
81‘[9 0 / CANYA / 0
P =(p] — (01 (X)) — Q1P + (1 — QX)L (P))))
Py (] ele. .5 =v—w}

+ (P = ) (X)(1 = 01(p))) < 0

iii. {p{* > ¢, p}* > ¢} such that X; = v then O,(X;) = 0 and Q) (X;) = 0:

81_[0 _ 0% 4 0 0
ap =y —a0\(p)) <
In all of these cases, there is a contradiction and p{* > ¢ and p}* > ¢ cannot be a maximum because the firms have an
incentive to decrease the prices in order to increase their profits.
Finally, let p{* > ¢ and p}* < ¢ be the maximum, then the f.0.c.s can be both larger or smaller than zero. The two
possible cases are:

L= e w el Q) = 0and O () =0.
i (P} € [e. V] Py = v and Zy(py) = Z(py') = 1 and Zy() = Z3(p) = 0.

If p* is significantly large and p}* significantly small, then % < 0 and pf* should decrease away of p| = v. Though,
1

both f.0.c.s are equal to zero only when p* < c and p* > ¢, thus it is again a contradiction.

o Underconsumption of the first unit. The optimal marginal price for the first unit is p{* < ¢ but the consumer
consumes if the realization of the first unit valuation is bigger than X, = p{ + V,(p}) — V(pg ). Thus, overconsumption
or underconsumption of the naive consumer with respect to the sophisticated consumer depends not only on p{* but also
on the perceived foregone second period consumer surplus if ¢, = 1, namely V;(pf) — I7z(pg ). In order to show whether
the consumer under consumes at the optimum, let me assume that ¢ = 0 and the domain of the CDFs is the [0,1]. I
manipulate the system of equations of first order conditions with respect to {p9, p3}, where the optimal marginal prices
are pi* = 0 because if p* < 0 then Q;(p}) = 1 and the numerator of the optimal p{* equals zero. Moreover p}* > 0 = ¢
and importantly X; = 7;(0) — I7z(pg) > 0= ¢ = p}* thus the naive consumer at the optimum under-consumes when
compared to the sophisticated one.

o Monopolist, date-dependent marginal pricing. Let me now assume that date-dependent pricing is feasible. The
marginal prices are pf for the first unit in the first period, pf for the second unit in the second period and pj for the first
unit in the second period. The first period optimal threshold in this case is X, = p{ + V;(p)) — v (7}). The monopolist
can charge U’ as an ex ante fixed fee F so that the participation constraint of the consumer binds. If the monopolist has
unit cost ¢, the maximization problem of the firm is:

max, °(p0: p3: P3) = {01(X0)Lp) — ¢ + Z(p5) (P — ©)]

(.51
+[1 = QXD (PDW5 =€) + Vi (Xe) + Vi(p5))
st. X)) +n@)—F' =0
The first order conditions are:
81_[9 9; 9; 0
73‘175’ S (— 00, 0) + (0 — L Za()
1
— (7} — 0 (X1 (p) =0
81—[9 9; 9; 0 N
Tf“ = (7]~ QXK Za(p5)
+ (1) — QXD Z(P)Za(P5) + 01 (X)Z5(P))
— (1 — 0 (X)) Z()) 01 (1) + 01 (X)) (Za (1) — Zo(p3)) = 0

AT (pls p3; )

b = P = OG0 P) ~ (P ~ 0 (K (P ()
3

+ (15 = QXD (1) + (1 = Q1(X))Q, () = 0
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Manipulating the system of the first order conditions, as the interior solution, I get:

o L)) = 2:(p)))
p c

b Z(p5)
Z,(p8) = Z.(p"
A=t z(pz), Hz(pz)
Z(p3)
p=c

If the consumer is sophisticated, & = 1 and Z,(p}) = Z,(p}) then p* = ¢, pi* = c and p}* = c. If the consumer
is naive, 0 € [0, 1) and Z,(p}) > Z,(p}) then p* < ¢, pi* > c and p}* = c. I show that this is the global maximum and
there is no maximum on the border of the domain. The domain is p;, € [v — V1(v), V], p, € [v,Vv — w] and p; € [v, V].

Let me assume that p* < ¢, p§* < c and p§* = c is the maximum. Then there are the following potential cases:

. . 3HH 9; 9; 0
i. pi*, py* and p§* such that X, = v then O,(X,) = 1, the f.o.c is 81752}73) >0
P> Xog=v
N BHH 9; 6; o
ii. (P € v, cl. Py = v, pi* = c} then Zy(p) = Zy(p4*) = 1. The fo.c. is M ~0.
Py (el §)

thus there is a contradiction, the firm finds optimal to increase the prices to increase its profits, and it has the incentive to
increase p above cost when pf* < c.
Let assume that p{* > ¢, pf* > ¢ and p}* = ¢ is the maximum. Then there are the following potential cases:

i. pf*, py* and pj* such that X, = v then O,(X;) = 0. This is a minimum of the profit function. The firm extracts only
the consumer surplus of the Ist unit in the second period and obstructs consumption in the first period or consumption

of two units.
ii. {pl* ele,v], p)=v—w pi* =c} then Z,(05") = Z,(p5") = 0. The fo.c. is
an& H; 9; 0
1 572 3) <0
aph (P elv.cl. pyr=v—w,pf*=c)

Thus it is a contradiction, whereby the firm finds it optimal to decrease the prices to increase its profits.
Let me assume that p{* > ¢, p}* < ¢ and p§* = c is the optimum then the following case arise:

i {p\" =9 p) € v, cl, p§ = ¢} such that X; = v then Q,(X;) = 1. Then the f.o.cs are:

A’ (vl p3; 1Y)

aTI’(p°: Pl 1
! 1 D5 P5) <0
oph

<0 and
- ap)

ii. {pi* €le, ], p)* = v, pi* = c} then Z,(p}*) = Z,(p}*) = 1. Then the f.o.cs are:

ATl (pf; p3; P3)
op]

AT (P Py ) _

<0 d 0
S an o S

The two first order condition become equal to zero for p{ = p§ = ¢, thus there is a contradiction.

o Banning “bargains then rip-offs”. Let consider the implications of the introduction of a policy that bans “bargain
then rip-off” contracts. The firm is constrained to charge the same price for all units and all periods. Thus, the optimal
first period threshold for the consumer is X, = p + ¥ (p) — 7 (p). The monopolist can charge Uy as an ex ante fixed fee
F' that makes its constrained from the consumer’s expected utility binding. If the monopolist has unit cost c, its profit
with the price p and the above fixed fee is:

max = {0/(Xp)[p — ¢+ Z(p)(p — )]

+[1 = 01(X)]01(p)(p — ©) + (X)) + Vi(p)}
st. (X)) +Vi(p)—F' =0
The function is continuous and differentiable. The first order conditions are:
daIl ~
e (P — QX)) + Za(p) — (P + Za(p) — Qi(p) + (1 — Q1 (X)) 01 (p)
+Q|(X9)Z£(P)) + 01X )(Za(p) — Zx(p)) =0
and manipulating the first order condition the optimal price is:
et Ql()fe)(zz(p)—zz(p))
=01(p)(1 = O1(X)) — Q1 (X)(1 + Za(p) — Qi(P)(1 + Zo(p) — Oi(p)) — Q1 (Xe)Z:(p)

p
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The domain is bounded and a maximum exist. If the consumer is sophisticated, & = 1 then Z,(p) = Z,(p) and
p* = c. If the consumer is naive, § = 0 then Z,(p) > Z,(p) and at the optimum p* > c¢. When we allow more freedom in
the maximization problem at the optimum pf* < ¢ and p}* > c, then in the maximization with less freedom it holds that
P < p* < py. 1show that this is the global maximum and that there is no maximum at the borders of the domain.

Let p be the price such that Q;(p) = Z,(p) = Z»(p) = 1 and 0\(p)=2Zy(p) = Z; (p) = 0. Moreover, let p be the

price such that 0,(p) = Z(p) = Z:(p) = 1 and 0} (p) = Z(P) = Z3(p) = 0.

oIl oIl — /

—| =@-00,X) >0, —| =@-00|(X) <0
ap » ap |,

oIl , ~ oIl |

- =@ -4+ (L) — Z(p) > 0, - =({-00ip) <0.
p ly,—, P |y,

The global maximum is the interior optimum as the firm has no incentive to charge prices on the border of the domain.

Welfare implications. Banning “bargain then rip-off” contracts has no welfare implications ex ante, because the expected
consumer surplus is equal to zero in both cases and the participation constraint is binding. However, let me define as
consumer’s misperception rent the consumer surplus gains or cost because of her naivety. More specifically, the misper-
ception rent, which is the difference between the actual and the perceived expected consumer surplus is:

A=V —T =WX) - X))

where X; = pi + Vi(p1) = Va(pa) and X, = pi + Vi(p1) — Ta(p2).
The derivative of the misperception rent with respect to the prices p; and p, are:

dA  dVy oX, | dVy 03X,

dp —ax, ap, + X, 3, = (1 = Qi(p)(O1(Xp) — O1(X1))

and

aA  dVy oX,  dV X,

sz = dinrpz + TXBTPZ = 01(X)2:(p2) — O1(X1)Z:(p2)

If 172(p2) < V5(py), that is, the consumer is mostly habit-forming, then X, > X;. The consumer is left ex post

with a positive consumer surplus A > 0 as V' < V. Moreover, the sign of the derivatives are % < 0 and gTAz <0as

dp
0:(X) < 0,(X)) and Zz(Pz) < Z(p2).

IfVa(py) > Va(p,), that is, the good is mostly addictive, then X, < X;. The consumer is left ex post with a negative
consumer surplus A < 0 as V' > V. Then, the sign of %‘1 > 0, is positive, because X; < X; = 01(Xp) > O;(Xp), and
consequently it reverses with respect to before. Nonetheless, the sign of % is ambiguous and depends on the relative
magnitude of 01(Xy) > O1(X)) and Z;(p>) < Zx(p2).

Monopolist, banning "bargains then rip-offs”. If the good is mostly addictive and the inequality Z,(p,) < Zy(p,) is
significantly large, meaning the consumer significantly underestimates the quantity that she will consume in the second
period, then the sign of ;’f‘z is negative. Thus, the increase of p; and the decrease in p, increase A. In this case, banning
bargains then rip-offs increases consumers welfare.

If bargain then rip-off is banned and the consumer is mostly habit-forming, the increase of py, as p} < p*, will
decrease the consumer’s welfare, and the decrease of p, will increase the consumer’s welfare. Thus, the overall effect is
ambiguous for the consumer. On the other hand, the firm is better off when it is free to choose different prices for each
unit. Thus, the overall welfare implications for the economy are ambiguous.

Perfect competition, banning “bargains then rip-offs . Mostly Habit-Forming and Mostly Addictive: In the case of com-
petition, the firm maximizes the consumer surplus subject to the participation constraint of the firm. As I have shown in
Section 5, the objective function that the firm maximizes is the same as the case of the monopolist. Thus, the optimal
price when the bargains then rip-offs are banned and the market is competitive is also as in the monopolistic market,
that is, p* > c¢. The participation constraint of the firm is binding, thus the profit of the firm is zero in both cases, with
and without banning. The consumer is better off when bargains then rip-offs are not banned, in both cases. The firm
has the possibility to create more economic surplus when there are no restrictions on the contract, and it can offer to
the consumer a contract with better terms, through the fixed fee. Finally, the social surplus is greater with bargains then
rip-offs not being banned, because consumers are better off and the firms are indifferent between the two.
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o Proof of Proposition 3: Monopolistic screening. Let the maximization problem of the firm be:

max {y(0100)(p} — e+ Z(p)(ps — ) + (1 = QXN (PP} — ) + )

+(1 =) X0) (] — ¢ + Z(P) P — ) + (1 = 01 (X)) (PP — ¢) + F') }

V) —F">0 1Ry

ve')—-F'=0 IR

s.t.

V) —F' =V@e)-F" I

viphy—-F'>ve’)-F" IC.
o Proof of Lemma 2. /R, bind: Otherwise, increasing the fixed fee of both the sophisticated and the naive consumer
by a small positive € would preserve the /Ry, would not affect the /C; and /C,, and would raise profits, which contradicts
p! and p’ being optimal.

IC, bind: Suppose not, so that V' (p') — F' > V(p’) — F’. Then, the firm could raise the fixed fee of the sophisti-

cated consumer, F!, relaxing IC,, without affecting /R, and without violating the /C,, but increasing its profits and this

would be a profitable deviation. Thus, /C, binds at the optimum.
IR, slack: We show that if IR, and /C hold at the optimum then /R; can be discarded.

VEY - F V@) - F 2P - F 2 0= Ve~ F' 20

T assume that /Cy is slack and show that the optimum satisfies this assumption. Thus, the constraints of the maxi-
mization problems become:

Vip')—F' =0 IR,

V(p')—-F'>0 IR,

Ve —-F' >7@EeH-F' IG

vip')y-F'=ve’)—-F" IC.
Then, the maximization problem is:

maxy (V(©) = (V(0") = 7 ("))

+ (L =) Q1)) = ¢+ Z()(P; — ) + (1 = QX)) (D] — ) + T (0))

The objective function is a continuous and differentiable function with domain the compact set p{ x pj € [v —
Vi(v), v] x [v, v — w], thus a maximum should exist, as expected from the extreme value theorem. Moreover, let for
simplicity that f;(v) = f;(v) = 0 where t = {1, 2} period.

The first order conditions of this maximization problem with respect to pf is:

oI ort! +a )81'["

o, " op] T

orT! X! X,

— = —yl-0XH— X)) —
V4 oy V( Oi( )3}77 + Oi( H)ap*f>

=yl = Q(ENGi1(X) = Q1 (X))
o1’
- V)W =1 =) = QX1 = Qu(P))* + (1 = Q1 (X))O (P)))
1

+ () = 0 (X)(1 = Q1P Z (1))
Then the first order condition with respect to pf is:
ol

o y(1 = Q(EDNQi(Xp) — Q1 (X 1)

+ (1= )] = QX)L = Qi (D) + (1 = 01 (X)), (P)))
+ (1 = O (X)(1 = Q1 (P2 (p5))
Moreover, the first order condition with respect to pj is:
aTIl orT! arr?
L L (=)
o~ o = aph
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more specifically:
oT1! X!
5 = 7| 57 Q) + O (XDFR () = Vi) — O1(X)Z(p)))
ap, aph
0X, / 9 0 0
- rpg(—Ql(Xe) + 01 (X)Vi(py) = i(p)) + Ql(Xe)Ql(Pz))>

=y (ZL(P)01(X%) — Q1(P5) 01 (X))

6

oIl ~
- = (1= y)((P] = QX Zo(p))(1 = Q1 (P)))

aph
+ (105 — O, (X)) Zo(P) Zo(ph) + 01 (Xa) Z3(15))
+ 01X (Z(ph) — Z(ph)))

then the first order derivative becomes:

oIl N
3 =7(Z(P) 01 (X)) — Z:(15)01(Xy))
2

+ (1= )] — O X)Z(p5)(1 — Qi (1))
+ (P = QXD ZL(P)Z(P)) + 01 (X)Z5(P)))
+ 01X Z () — ZZ(PZ)))

Manipulating the first order derivatives, 1 get:

05
=c—- —
Py F

p=ct g
E = —(1 = Qi(p))Q, (X)) (X)) Zo(P)NZ (1) — Za(p3))
+7(01X) = Qi (X)NQ (X)Zy(P5) + O (X Za(Ph) — Zo(P5) Z2(P5)))
F=(1-y)((1 =00 (X)) (X:)Z(p3)
+ 01PN = 01X (X Z5 (1) + O\ (X)) 2P Z(P5)))
G=(1—=0(P)IO X = 1)0i(X) — y Q1 (X ))Za(Ph) — Zo(P5))
— 0,(P)(1 = 01 (X)) (—y Q1 (X)Zo(P}) + 01 (X )(Z(P}) — (1 = V) Za(p5)))

Then, the first unit optimal price is smaller than the cost, p{* < c, either if the consumer is sufficiently naive about

. . 0N _ 70 01 (X)) Z (P (X )=01 (X))

her habit-formation, Z,(p}) — Z:(p5) > TG ahe )
Q1X)Z5 ()1 (X )—01 (X))

O (X0 (X NHZ(1)

01 (X9)01 (X)) 2 (P Za (1K) =22(P5))

(Q1(Xp)—01 (X ))(=01 (X)Z} (P)+0] (Xo) 22 (P2 (P) 72 (P)))

are naive consumers, p5* > ¢ in the market. This internal optimum is the global maximum, as there is no optimum on

the borders of the domain. More specifically, if p{* < ¢ and p}* < ¢ then % > 0 at the border, thus p, should increase

ot

ap|

and by contradiction p{* > ¢ is not optimum. If p{* > ¢ and p}* < ¢ then % < 0and % < 0 at the border. If pi* is

91-[17

Both first order derivatives converge to zero only when pf* < ¢ and p}* > ¢. Moreover, if p{* and p}* are such that

0 .
X, =v, 0(Xy) =1and Q'(Xy) = 0 then % =—y(1—0:(P))(1 —0i(X")) < 0 and pf should decrease thus there is

a contradiction. There could be an optimum where p{* and p}* are such that X; = v, Q;(X;) = 0 and Q) (X;) = 0 then
% = yZ,(p5)01(X;) > 0 thus there is a contradiction and they cannot be a maximum also because an increase of p;, to
the maximum means zero profits for the firm.

Both marginal prices are bigger than the optimal marginal prices for naive consumers charged by informed mo-

F ar? amn? - 7
a5 M apd A1) 5 21 On the other hand, the fixed fee for the naive consumer F° = J/(p?)
e c,.c e c,.c i c,.c i c,.c

is decreasing with respect to the informed monopolist case:

or if she is not sufficiently naive, 0 < Z,(p}) — Z,(p}) <

, and there is a sufficiently small percentage of sophisticated consumers in the market 0 < y <

. The second unit price is, in any case, greater than the cost when there

and by contradiction p* < ¢ is not optimum. If p{* > c and p* > ¢ then 25, < 0 at the border, thus p; should decrease

significantly larger and pf* significantly smaller than the cost then < 0 and p{* should decrease away of pi* > c.

nopolist, as

0 - 0~ Q) <0 and 2L = —0,()Z(s) < 0
ap p>
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To show that IC, is satisfied. I need to show that 7 (p') — F' < 0 at the optimum. Moreover, as F' = V' (p") it follows
that T need to show that 77 (p") — ¥ (p") < 0 at the optimum (p!*, p*) = (c, ¢)

V(™) = V(™) =Vi(c) + Vi(X(0) — (Vi(c) + (X (c)) =
=1(X(c) — "(Xi(c) =
=Vi(c+Vi(c) = Ta(e)) = Vile + Vi(e) = Va(c))

then if I7z(c) < V(c) then X; > X; and V1 (Xp) < V(X)) = Vi(Xy) — V1(X1) < 0 thus the assumption that the /C, slack
is satisfied.
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