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ABSTRACT

Self-Control, Moderate Consumption and Craving*

We analyse the consumption strategy of a dynamically inconsistent individual for
goods that provide an immediate benefit and a delayed cost. The agent has
incomplete information on the cost inherent to each unit of consumption and
partially leams this value anytime he consumes. We show that, by fear of
overconsuming indefinitely, the agent may (optimally) decide to abstain after
some periods, even in cases where moderate consumption always dominates
abstention. This provides a rationale for why dieters, former smokers, or
gamblers stick to strict personal rules of behaviour, such as total abstention,
without invoking standard addicticn arguments. We also study how urges modify
the strategy of the agent and analyse some policy implications. Last, applications
of this theory to other issues such as self-knowledge, willpower and habit
“formation are discussed.
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NON-TECHNICAL SUMMARY

There is substantial evidence in Psychology and Economics that individuals
discount short-term events at a higher rate than long-term events. This has
been identified as a major cause of self-control problems. It implies that
agents tend to overconsume goods that provide an immediate reward but
exert a delayed negative externality on welfare, like snacks (which spoil the
pleasure of dinner) or chocolate during a diet. Simifarly, they do not take basic
precautions in their sexual activity, gamble in casinos more than what they
can afford, and cut down the fraction of current income saved. All these
behaviours are followed, to a greater or lesser extent, by a state of ex-post
regret.

The purpose of this study is fo relate the problem of self-control to casual
observation which suggests that, in the type of activities previously mentioned,
moderation is much more infrequent than both abstention and excesses.
Several theories provide partial explanations for this observation. One could
argue that moderation is not desirable. This is not convinging, however, given
that some individuals who abstain openly state that moderate ‘consumption’, if
feasible, would be optimal. An alternative explanation is that, although
suboptimal, radical abstention serves as a focal point or rule of thumb more
likely to be followed than the loosely defined concept of moderation. This
argument is intuitively very appealing, but it does not explain why it should be
easier tv commit to ‘zero’ rather than to ‘two’ (cigarettes). Last, one might
simply state that moderation is not sustainable in the long run if the good is
physically addictive. In our view, at low levels of consumption, physical
addiction does not play a crucial role and that is why our theory will leave this
issue aside.

The present work takes a different route. It shows that full abstention can be
the result of a rational decision process even in situations where a strategy of
moderate consumption strictly dominates abstention from the viewpoint of the
agent at any date. This conclusion rests on three building blocks. First, the
individual has time inconsistent preferences. Second, there is imperfect
information about the personal net utility of consuming the good and learning
through consumption. And third, the information revealed under moderate
consumption is substantially higher than under full abstention.

The intuition for our result is as follows. As long as there is consumption, the
agent learns extensively about the value of the delayed cost, i.e. to which
extent the negative externality imposed by current consumption affects his
future welfare. Learning can be harmful to him because of his time
inconsistent preferences, however. For instance, the agent may fall into a
state of beliefs where he wishes high consumption at the present date and



moderation afterwards but, due to his inability to commit, ends up
overconsuming in every period. When the expected intertemporal pay-off
under continual excesses is smalier than under sustained abstention, the
agent prefers not to consume. Moreover, abstention is the agent's only way to
decrease learning radically, and therefore his only possible commitment
strategy to avoid sinful temptations in the future. To sum up, we not only prove
convergence to abstention but, more importantly, persistence whenever this
state is reached as the agent's optimal selfcommitment device. Naturally,
excesses in every period is always another equilibrium strategy: if the agent
anticipates that he will consume at every future date independently of his
present behaviour, then he has no incentives to abstain in the current period.
Yet, we show that whenever abstention is sustainable, it yields a higher
welfare than overconsumption from the perspective of the agent at every date.

In a second step, we introduce the possibility of urges, defined as random
positive shocks in the net ufility of current consumption. We show that, for
some beliefs about the externality, there exist two possible strategies:
unconditional abstention and abstention except under an urge. When both

strategies coexist, the agent is better off if he refrains from consuming under
craving.

Last, the paper develops several other applications of this theory to issues
related to psychology and economics. These include habit formation,
willpower, and self-knowledge.



1 Introduction

In modern behavioral economics, the empirical observation that individuals discount
short-term events at a higher rate than long-term events is identified as one of the
major causes of self-control problems.} If an agent (hereafter referred to as “he™)
overweights current events, i.e. exhibits a “salience/impatience” for payoffs in the near
future relative to more distant ones, then optimal contingent plazs at some date are no
longer optimal when reconsidered some petiods later. More precisely, the agent tends
to overconsume goods that provide an immediate reward but exert a delayed negative
externality on welfare, like snacks (which spoil the pleasure of dinner) or chocolate
during 2 dict. Similarly, he stays up ‘oo late every night watching uninteresting TV
programs. More important, he does not take basic precautions in his sexual activity,
gambles in casines more than what he can afford, and cuts down the fraction of current
income saved. All these behaviors are followed, to a preater or lesser extent, by a state
of ex post regret.

The most obvious way to solve self-control problems is to credibly commit at some
point in time to a path of future actions.? However, note that welfare from the per-
spective of the agent at some date is in conflict with his welfare at another date. This
raises the question of whether individuals have the right {both ethical and legal) to
comrmit to a pre-specified stream of actions and £o against their future will.® Still, such
commitments are often not possible or enforceable in practice.

The purpose of this study is to relate the problem of self-control under no com-
mitment to casual observation which suggests that, in the type of activities previously
mentioned, mederation s much more infrequent than both abstention and crcesses,
Note that this is true for goods that are “physically addictive”: many people report
their incapacity to smoke a couple of cigareties a day. However, it also sncludes goods
which are not: some people are simply unable to eat one piece of chocolate and skill go
on with the diet, to play roulette in a controlled way, ot even, to fall in the temptation

of an extramarital adventure only in exceptional occasions.*

!Naturally, it is not the unique. For example, Loewenstein {1996) argues that agents are often
out of contrel due to ‘visceral factors’ such as emotions (anger, sadness, fear), drives (hunger, sex,
curjosity) 2nd other somatic influences (pain, sleepiness),

20nc of the most striking examples of commitment js the case of an invetorate gambler who can
{and sometimes do) sign a contract forcing casinos to forbid him the admission,

#See Parfit (1982) or Schelling {1984} for a discussicn of this point.

“Ore might argue that this second type of activities are also subject to addiction, not physical but
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Several theories provide partial explanations for this observation. For instance, one
could argue that, in those activities, even moderation is harmful. However, this is
not convincing given that some individuals who abstain opealy state that moderate
‘consumption’, if feasible, would be desirable. An alternative explanation suggested
often is that, although suboptimal, radical abstention serves as a focal point, rule of
thumb or “bright line” more likely to be followed than the loosely defined concept
of moderation. In Elster’s (1989) words: “The trick is lo put oneself in o frome of
mind in which one wviolation of the rule allows one to predict rule violations on all
later occasions. [...] By setting up this domino effect, I raise the stakes” [p.49].° This
argument is intuitively very appealing, but it does not explain why it should be ensier
to commit to ‘zere’ rather thaa to ‘one (piece of chocolate) or to ‘two’ (cigarettes).®
We agree that personal rules may provide a partial explanation and, as Schelling (1992)
points out: “Zero is specially atiractive, [...] it may be easier to qudt alcohol or tobaceo
with a zero resolution” [p.175]. Still, they can hardly account for the whole problem.
Last, one might simply state that moderation is not sustainable in the long run if
the zood is physically addictive (i.c. if past consumption raises the marginal utility of
current consumption). This would imply that the addictive properties of a couple of
cigarettes  day are sufliciently powerful so as to hook individuals. In our view, at low
levels of consumption, physical addiction does not play a crucial role and that is why
our theory will leave this issue aside. In any case, this argument would not explain

abstention in activities such as gambling, adultery or small lapses during diets.

The present work takes a very different route. It shows that full abstention can
be the result of a rational decision process even in situations where a strategy of
moderate consumption strictly dominates abstention from the viewpoint of the agent
at any date. This conclusion rests on three building blocks. First, we suppose that the

of another kind. We certainly think that it is the case (specially for gambling)., Howcever, as long as we
do uot have a robust theory of addiction, we should be reluctant to simply define as “addictive” the
activities where the agent is unable to moderate his behavior. Otherwise, explaining no raoderation
becomes a tautology.

SSimilarly, Ainstie (1992) argues that: “Alcokolics find thet they cannot engage in ‘controiled drink-
ing".. fend] can only hope mever to be fured acress the brigh! ine between some drinking end no
drinking” [p.169], Using another controversial but interesting example, he conjectures that “rations’]
very hislory of failing to averi the escalotion of wars, edded lo the new threal of nuclear destruction,
may have delerred them from uenturing beyond the bright line between some war and no war at all”
{p.169].

SIn fact, for some individuals, a focal point that turns cut to be quite succeasful is to smoke one
cigarette after lunch and one after dinner, while having cofice.
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agent has dynamically inconsistent preferences and cannot, at any date, commit to the
decisions that will be taken in the future. Second, the agent has imperfect information
about his personal net utility of consumption and partially learns this value anytime
he consumes. And third, the information revealed under moderate consumption is
substantially higher than under full abstention. Or, stated more formally, learning is
a steeply increasing and concave function of the amount consumed.

The intuition for our result is as follows. As leng as there is consumption, the
agent learns extensively about the value of the delayed cost, i.e. to which extent the
negative externality imposed by current consumption affects his future welfare. How-
ever, learning can be harmful to him because of his time inconsistent preferences. For
instance, the agent may fall in & state of beliefs where he wishes high consumption
at the present date and moderation afterwards but, due to his inability to commit,
ends up overconsuming in every period. When the expected intertemporal payoff un-
der continual excesses is smaller than under sustained abstention, the agent prefers
not fo consume. Moreover, the abstention strategy is the agent’s only way to decrease
learning racically, and therefore his only possible commitment strategy to avoid sinful
temptations in the future. To sum up, we not only prove comvergence to zbstention
but, more importantly, persistence whenever this state is reached as the agent’s op-
timal sclf-commitment device. Naturally, excesses in every period is always another
equilibrium strategy: if the agent anticipates that ke will consume at every future date
independently of his present behavior, then he has no jncentives to abstain in the cur-
rent period. Yet, we show that whenever abstention is sustainable, it ylelds a higher
welfare than overconsumption from the perspective of the agent at every date. In a
second step, we introduce the possibility of urges, defined as random positive shocks in
the utility of current consumption. We show that there is a class of equilibria where,
for some beliefs, the individual optimally stops consuming wnless he has an urge. The
idea is that, if craving is sufficiently important, consumption under an urge is ex ante
rational. However, it reinitiates a learning process that, with some probability, will lead
him teo inefficiently overconsume indefinitely {i.e. to an ex post state of regret}. This
equilibrium s closely related to Ainslie’s (1992) analysis on the relative petformance
of different rules of behavior. In his view, & personal rule is likely to be self-sustainable
if it is objective and self-restrictive enough so that the agent is able to evaluate the

benefits of sticking to the rule. At the same time, it has to be somewhat permissive so



that it allows occasional departures that avoid strong frustrations. In cur model, there
exist for some beliefs two sustainable equilibria that differ only in that seme urges are
satisted in ope and not in the other. We show that, in those cases, the equilibrium
with unconditional abstention dominates the equilibrium with abstention conditional
on no urge. in other words, the expected intertemporal utility at any point in time
is greater when the agent is able to refrain from consuming under craving. Last, the
paper suggests some policy implications and develops several other applications of this
theory to issues related to psycholegy and econemics such as self-perception and habit
formation. We want to highlight that, in the whole paper, the rationale for abstention
rests on the existence of a trade-off between optimal current consumption and inef-
ficient learning through consumption. Naturally, this arises due to the dynamically
inconsistency of preferences. Absent this individual impulsiveness, information would

always be beneficial.

Several papers are related to ours. Caillaud, Cohen and Jullien (1996) and Carrillo
and Mariotti (1997) offer partial solutions to the problem of self-control when cur-
rent payoffs are overweighted while Orphanides and Zervos (1993) already note that
abstention can be optimal in situations involving physical addiction.

The fizst work shows that moderation is sustainable over time if the individual can
“gelf-restrain” his choices. More precisely if, for any given strategy, the agent can re-
strain the set of potential deviations to strategies that will be themselves followed (i.e.
these for which he will not have a further incentive to deviate). Although interesting
and very innovative, this approach has several peculiarities. First, the “self-restriction”
solution departs from standard equilibrium concepts, and the authors do not provide
compelling evidence on whether agents follow this reasoning in practice. Second, the
mechanism only works in situations invelving addiction, which limits its scope of ap-
plicability. Last, this theory advocates moderation whereas the situations we try to
explain are mostly characterized by either abstention or excesses,

Carrillo and Mariotti (1997) analyze a situation where, 2s in the present work, the
agent has incomplete information about the delayed cost of consumption. In their
study, the agent can at any date acquire as much information as he wants. The paper
shows that, even if this information acquisition is costless, the individual may prefer to
act under self-restricted information. Ignorance mitigates the agent’s impulsiveness and

therefore enhances his interterporal welfare. The analysis is compatible with Bayesian



rationality and applies te situations with and without addiction. However, the model
has also several special features. First, in many applications, this intra-period double
decision of (costless and timeless) learning followed by consumption is unnatural; we
feel that considering learning through consumption is more realistic (and at the same
time casier to work with). Second, the agent faces a discrete choice. This might seem
unimportant, but it implies that intertemporal decisions under no commitment are
suboptimal only for 2 subset of beliefs. In our paper, for any belief, time inconsistency
leads to excessive consumption (if any). Last, just as Caillaud et al, (1996), the paper
by Carrillo and Marjotti {1997) does not treat the issue of urges and, more importantly,
suggests that self-control preblems are reduced precisely by moderating consumption.”

Orphanides and Zervos (1995) introduce incomplete information about the propen-
sity for being addicted in Becker and Murphy’s (1988) model of rational addiction
(with standard exponential discounting). They consider a similar structure of learning
through consumption as we do. The paper shows (among other things that an agent
who has the suspicion of having a high propensity for being addicted may prefer to
quit radically by fear of learning it too late, i.e. when he is already trapped in over-
consumption. As préviously ncted, we doubt that smoking moderately can lock people
in a physical way.® In any case, their result can only be applied to drugs and other
strongly addictive substances which, as should be clear by now, is not our primary

concern.

2 Consumption with time inconsistent preferences

2.1 The basic model

The model has the following characteristics.

"In fact, in their basic binary model the agent has the choice only between conguming and not, so
‘moderation’ cannot be distinguished from ‘abstention’. However, as they argue in Seetion 6.1, under
a larger set of alternatives, an agent who stops learning wiil on average moderate his consumption
(rather than fully abstain}.

SAccording to the National Houschold Survey on Drug Abuse (NHSDA, 1993) the percentage of
individuals reporting in 1995 past year and past month use of different substances are respectively:
LSD: 1.0 and 0.3, Crack: 0.5 and 0.2, Cocaine: 1.7 and 0.7. Marijuana and Hashish: 8.4 and 4.7.
Alcohol: 65.4 and 52.2. Cigarettes: 32.0 and 28.8. Note that the ratio between past month and past
Yyear consurnption 18 the smallest in substances with strongest addictive power (LSD, crack, cocaine).
Thiy suggests that, even for drugs, physical addiction should not be viewed as the unique or most
deterrninant factor to explain persistent consumption.



s Agent: We analyze the decision of a single agent to consume a free good that exerts
2 negative externality on his future welfare. We call self-¢ the incarnation of the agent
at date 1.

e Preferences: The agent exhibits dynaemically inconsistent preferences in the sense
of Strotz (1956). Basically, it implies that the period-to-period rate of discount falls
monotonically, so events in the near future are overweighted relative to more distant
ones.? Formally, we use the discount function introduced first by Phelps and Pollak
(1968} where the T-period discount rate {(r 2 1) is equal to B§" with 0 < 3 < .10
Note that § = 1 is the standard case of time consistent preferences. When 5 < 1,
incarpations of the agent play a non-cooperative intra-personal game.’* Naturally, as
3 becomes smaller, each self is less able to internalize the effects of his current decision

on future welfare so the conflict between selves becomes more acute.

o Utility and externality: At period ¢, self-t decides the amount =z, (> 0} of the good

that he is going to consure. Consumption generates an (nstantaneous utility cqual to
u(z,). However, it also exerts a negative externality on future selves, l.e. it procures
a delayed cost. More specifically, we suppose the following. First, with probability [
each future self bears an externality proportional to the amount consumed at date ¢.
Second, health has a potential for self-regeneration: if the harm at date ¢ + 1 of =,
ugits of consumption at 1 is ¢(z), then at date { + 1 +  the harm is only of o7 ¢(z.)
with & € [0,1).1% For analytical tractability we restrict our attention to a specific class
of functional forms.

Assumption 1 The utility of consumption is in the CARA cless of functions and the

externality is linear, e ulzy= —ye " + b and c(z) =z,

Since we are not facing a problem of addiction, decisions at each period are inde-
pendent of past or future behavior. As a result, for the purpose of this work, we can

isolate the consumption decision of each incarnation.

9See e.g. Ainslie {1975, 1691), Thaler (1981), Prelec (1989), or Loewenstein and Prelec (1992) for
a theoretical discussion and empirical support of this theory.

107 his formulation has subsequently been used among others in Akerlof (1991), Laibson (1996,
1987, 1997b), O’Doncghue and Rabin (1996), Caillaud et al. (1996) and Carrillo and Mariotti {1997).

UElster (1986) provides a nice collection of papers dealing with multiple self theories of the individ-
nal. See also Thaler and Shefrin (1981) for a principal-agent modelling of the individual (planner-doer).

2Note that & = 0 implies that the externality is exerted only the period after consumption and
o = 1 implies no self-regeneration, .



» Net payofl of each consurption: Denote by v{z;6) and w(z,y,;8) the net present

value of payoffs from self-’s perspective of consuming x, units of good in the present
period ¢ and 7.4, in period ¢ + ¢ respectively, when the probability of exerting the
externality is § and not including the corresponding discount factor,!?

v(z:;8) = u(z,) — 6 BAx, (1)

Wz 0) = WTirr) ~0h 2y, Y721 (2)

&
Teedo®

The key issue is that, because of the dynamically inconsistency of preferences, each

where A =

self does not fully internalize the effect of his consumption decision on the welfare
of future selves. In other words, the net payofl of consumption at the current date
(given by equation (1)) is different from the discounted net payoff of consumption at a
future date {equation (2}). As we show in the next section, this implies that optimal
contingent plans from the perspective of self-t are no longer optimal when reconsidered
one (or more) perieds later.

* Intertemporal Continuation Utility (ICU): Denote by V*(.) the net present value of

payofls from self-t’s perspective and gross of the externality due to past consumption,

V‘({:':,g_,_,.}:”:O;H) = v{z;0)+ 8 iﬁf'w(:cw,; ) (3)
= ['u.(z;) 48 ij: 5 u(:cﬁ,)} — 68 [s:t + i 5 xm] (4)

* Intertemporal Net Utility (INUY: Sirnilarly, denote by W(.) the net present value of

payoffs from self-#'s perspective and meluding the ezternality due lo past eonsumption,
=1

W20 = ViRl ) -0 1+ 0] Te e izl (5
k=0

Once again, note that for each self, the externality due to past consumption is just
a sunk cost which therefore does not affect his consumption decision. Furthermore,

self-0 does not carry over any past externality, so VO(-) = Wo(.).

1214 should be clear that v(-) #s not selit’s utility (instantancous or intertemporal) because it includes
neither the negative effect of consumption by previous selves nor the discounted utility due to future
consumption, By abuse of language we will from now on refer to § as the probability of suffering the
externality or simply as the externality itself,



2.2 Consumption under full commitment and no commit-
ment

The purpose of this work is to analyze the agent’s behavior when (¢) there is incomplete
information about the probability of bearing the externality & and {72) consumption is
informative, i.e. it partially reveals the value of this parameter. However, as a bench-
mark, we first study the case where 0 is fixed and known. We are also intcrested in
the agent’s decision when, at each period, moderate consumption sirictly dominates
abstention. In order to better focus on this case, let us introduce the following assump-

tion.

Assumption 2 g-j%—g—)- >0 and 3

=0

z
=0
1, and equations (1 and (2) this is ensured with the condition va > A

duwl(z:8) >0 V6,5 Given Assumption

Note that the net current payoff of abstention is v(0;8) = & ~ v which needs not
to be positive. Our last piece of notation deals with the units of good consumed in
equilibrium, Denote by z7(6) and z™(§) the oplimal number of units that each self

desires to consume in the current peried and at future dates respectively.
z*(0) = argmax v(z; 6)  and  z7(0) = argmax wiz; §) (6)
r r

Our first objective is to characterize the agent’s optimal consumption path. Natu-
rally, this will crucially depend on whether some incarnation has the ability to impose
his desired future stream of actions to subsequent selves or not. As in Phelps and
Pollak {1968) and most subsequent works, we are going to focus on Markov Perfect
Equilibria.!* We have.

Lemma 1 (i) Jf 0 is bnown and self-0 can commit to the level of consumption of all

future selves, there is a unique equilibrium where consumpiion is characterized by:
29 = 2" (8 and T, =270 ¥Yr21

(i) If 0 is known and no self can commit to the level of consumption of future selves,

there is @ unigue Markov Perfect Equilibrium where consumption is characierized by:

z;=z(f) Yt=0

TAyye refer the reader to Maskin and Tirole {1896) for a thoughtful discussion of thix cquilibrium
concept.



Proof: immediate given equations (1), (2), {3) and (6). ]

Given (1) and (2), notice that z7(8) > z™(8). That is, a dynamically inconsistent
individual desizes a high level of consumption in the current period and moderation
thereafter. However, because of his inability to commit to a given consumption path,
the agent ends up overconsuming from the perspective of every incarnation. This is

graphically represented in Figure 1,3

W @Az,
—w(z” — u(zy)
88)z,
v(z")
1/ w(z)
z=" z" z,
Figure 1

Last, denote by V(#) the ICU obtained in equilibrium by a given self when he
can commit to the future levels of consumption. Similarly, V(8) is the ICU from the
perspective of any self when no one can commit to future consumption and b ig

the ICU (or equivalently INU) of abstaining at every period.

7(0) = v(z(9);0) + 8 i&*w(x"w);ﬁ) ()
V) = o(a (064 5 3 87 wla(050) (s

bt — 5
pobr =v(0;6)+ﬁ26"w(0;9)§(1+ﬁ1_6)u(0) (9)

*In the figure, it is assumed w.log. that b= v so that u(0) = 0.

9



Using (7}, (8) and (9) it is possible to provide a full characterization of self-#’s ICU
under no commitrnent and full commitment.

Lemma 2 (i) V(8) > V(8) ¥4, 3,8
() V(8 <0 and V'(8) <0 VY G,6
(351) V(8) > Vo W9 B 6.

(tv) If § > 1/2, there exists §, B, 7 and §7(8,+) such that for ali 5 ¢ [g,fi‘] and for
all v € [A/e,5] then V(@) = V°P, with 8* € (0,1).

Proof: see Appendix Al mi

This result can be interpreted as follows. Given the conflict of interests between
selves, each of them would be strictly better-off by being able to select the whole
consumption path (part (¢)). ICU under no commitment is negatively affected by
an increase in the externality both because the net payoff of current consumption di-
minishes, iLe. Qy,(fégﬂliﬁl < 0 and because future actions are “more suboptimal”, le.
M‘%{;@—ﬂ < 0 {part (22)).'"® By Assumption 2, moderate consumption strictly domi-
nates abstention. Therefore, under commitment, the agent at c¢nery period consumes a
positive amount of good and gets a strictly higher utility than- il he abstains at some
date {part (z)).

The most interesting point, which is also the basis of this paper, is that under no
commitment the ICU of a given self may be strictly smaller than the ICU of an indi-
vidual who abstains at every period (part (év) combined with (i)). In other words,
for some values of the time inconsistency parameter §, the positive effect of optimal
current consumption (v(z*) in Figure 1) can be offset by the negative effect of over-
consumption at every future date (w{z") in Figure 1) if the externality @ is sufficiently
important. Note that this occurs only for values of 3 strictly between 0 and 1. The
idea is that when 8 decreases two countervailing forces are at work. On the one hand,
each sell internalizes less the welfare of previous selves. That is, the gap between the

level of consumption chosen by the current self z* and the level desired by the previous

Y¥y(z"(6):8) and w(z*(9);0) decreasing in # are just a consequence of the envelope theorem. By
contrast, some specifie conditions (naturally satisfied by the CARA class of utility functions and
linear costs) are required on u(-) and ¢(-) to easure that w{z"(0);#) is also decreasing in 4. The exact
cendition con be found in Appendix Al.
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ones z*° increases, so dedisions are more suboptimal from the perspective of previous
incarnations. But, on the other hand, each self puts a lower weight on the future and
therefore is less concerned abous what may occur at those dates. In particular, as
8 — 0, cach self’s ICU is only determined by his present consumption and therefore
cannot be smaller than under abstention. Note also that, by the same reasoning, if
§ < 1/2 the future has a small valye from the perspective of each seif and once again
the ICU depends mainly on current consumption. Last, as § — 1 the seif-control
problem vanishes and abstention never dominates consumption.

Note that each self desires the same amount of consumption from next period on
{i.e., under commitment at date 4 2. =2 Vr > 1), This is the only particularity of
our simple modelling of time inconsistency. In a more sophisticated version of hyper-
bolic discounting, the agent could be willing to revise not only his current consumption.
but also the consumption planned for the future. However, the qualitative results would
remain unchanged: each incarnation’s inability to internalize future welfare or, stated
differently, the salience of immediate payoffs relative to distant ones inevitably leads

10 a systematic overconsumption.

3 Learning through consumption

In the previous section we have shown that, under no commitment, the agent’s IQU s
a decreasing function of the externality 8. Our objective is to investigate the potential
incentives of the agent to refrain from conmsuming, even though moderate consumption
strictly dominates abstention ag every period znd from the perspective of every self
{(Assumption 2). In order to analyze this issue, we assume thas the agent cannot,
at any date, impose his decisions to future incarnations. Besides, we focus on the
interesting case where, if the true externality 0 is sufficiently high, the agent’s ICU is
strictly smaller than under abstention, These assumptions are summarized below and
will be maintained throughout the paper.

Assumption 3 No sclf can commit to the actions that will be taben af Suture dates.

Assumption 4 § > 1/2, v ¢ {AMe,7) and 8 (8,B) so thel there ezists « value
0" € (0.1) such that V(0") = Vobut,

11



We now analyze the agent’s consumption decision when there is incomplete infor-
mation about the value of the externality and there is a possibility of learning through

consumption.

3.1 The learning process

Suppose that, at date 0, the agent only knows the prior probability distribution o
where § is drawn.’” For simplicity, we will assume that @ has a full support continuous
density f(0), te. f(f) >0 foralld g [0,1].

As a benchmark, consider th-e situation where consumption is uninformative. In this
case, the individual behaves al every period according to the prior expected value of
the externality By, [0). More specifically, following the argument developed in Lemma

1 part (si), the agent’s consumption z* at every perfod is given by
o™ Bry[f]) = argmax £r[o(z; 63 (10}

By contrast, when each period of consumption allows the agent to learn about the value
. of the externality, the optimal levet of consumption is revised from period to period.
Learsing is modelled in its simplest form. We suppose that the probability of exert-
ing the externality is a random variable 8 of unknown value. [f thereis consumption at
date ¢, two events are possible. With fixed (but unknown) probability @, the individual
leazns at the beginning of £+ 1 that consumption at t had indeed a negative impact on
his fature welfare. We denote this event by 2 = L. Conversely, with probability 1 — ¢
the agent learns that consumption did not affect his future welfaze. We denote it by
2, = 0. After each observation % € {0,1}, the distribution 7. of the externality is re-
vised in a Beyesian way. In particular, we have: Enlflz = 0] < En[6] < By, (Bl = 1]
For expositional case we suppose the following:

{i) If at some date the agent does mot consume, he exerts no externality on future

welfare. As a resuit, there is no learning about g either (and hence, no updating).

{ii) The accuracy of information about the externality (captured by z;) is the same

for any (strictly positive} level of consumption.

TNaturally, the analysis below would be the same if we rather assumed imperfect information on
the benefit of consumption.
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(iff) There is perfect correlation between the externalities imposed by each consump-
tion. Formally, it means that consumption z, at date 1 exerts with probability 8
an externality on oll future selves (equal to o™~ ¥z, for all ¥ > £+ 1) and with
probability 1 — § no externality at all.’®

Remark.

The assumptions stated in parts (i) and (ii) may seem unrealistic for several rea-
sons. First, if exogenous information may randomly arise independently of the agent’s
behavior, some learning (and updating) will take place even under abstention, Second,
if each urnit consumed marginally affects welfare (say, with probability §), then the
informational content of an observation z,(z.) is an increasing function of the amount
consumed. Last, the learning gap between ne consumption and sorme consumption
only makes sense in a discrete consumption framework. However, including these con-
siderations in our setting would not affect our results. In fact, the basic property that
matters for our theory is that learning at each period is a non decreasing and sufficiently
concave function of the amount consumed. Or, stated differently, that abstention de-
creases substantially the individual’s capacity to learn about the externality. Imposing
no learning under abstention {part (i)} and fixed learning for any positive consumption
(part (ii)) is simply the casiest way of capturing this property.?®

We can now turn to analyze the agent’s decision problem.

3.2 Agent’s consumption/abstention strategy

If the probability distribution of & at date ¢ is m, and self-¢ decides not to abstain, we

know that the number of units consumed will be given by
7" (Ex [0]) = arg max Er,[v(z; 8)) (13)
x

The question we raise is the following: given that consumption automatically implies
learning about the externality, is it always in the interest of the agent to consume
independently of = or can he decide at some point to abstain? Our first result is not

surprising,.

¥This implies in particular that the whole effcct of cach consumption is learned after a one period
lag. Recall however that this docs not influence next period’s decision since, at that peint, the
externality has become a sunk cost,

¥ as we will see later on, each incarnation will face o trade-off between costly learning and optimal
consumption. Therefore, when we loosely speak of “concavity” in the informational content of an
observation, it is always relative to the concavity of the utility function u(-).
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Proposition 1 There always exists an MPE where the agent consumes at every period,

Proof: see Appendix A2 4|

If self-¢ anticipates that all future incarnations (self-4 + 1, self-t 4 2, and so0 on) are
going to consume Independently of his present behavior, then consuming in the current
period has two net benefits. First, there is the net expected payoff of optimal present
consumption E [v(z"(E[8]};8)] which, by Assumption 2, is positive. Second, future
incarnations will inherit a more accurate information about the externality (due to
the observation of 2,). Each self benefits from this increase in the quality of future
information. The reason is that, even if future expected consumption is “cxcessive”
from the current perspective, this consumption gap is fixed. So, if an information
2¢ about @ improves the decision at £ 4 1 for self-t + I, this extra piece of news is
also beneficial from the perspective of previous selves. These two considerations do
not depend on the posterior probability distribution 7 so the same reasoning holds for
selves £—1, t—2, etc. As aresult, the agent consuming in every period is an equilibrium.
Note that, because of the agent’s time inconsistency, this systematic overconsumption
may be undesirable compared to total abstention if the true value of the externality 4
is greater than 0% (see Lemma 2 part {(iv)).

However, this is not the unique equilibrium of the game. In order to compare other

possible equilibria with the one already described, it is useful to introduce the following

definition.

Definition 1 Supposc there ezist two MPEs denoted M) and M,. We say thal M,
Pareto dominates My with respect fo INU if and only if
E, WM > B, [WiM] V& =

with at least one strict inequality.

Recall that, from the defimition of INU in Section 2.1, W*(-) corresponds to the
intertemporal welfare from self-t’s perspective. The next proposition characterizes the

other type of equilibria that may emerge in this game.

Proposition 2 (i) (Ezistence) There exists a family of MPEs, cach of them being
characterized by o sct of posterior distributions of 0 such that the agent abstains from

CONSUTRANS.
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() (Pareto dominance] Each of these MPEs Parcto dominates with respect to INU
the MPE with consumption in every period deseribed in Proposition 1.

Proof: see Appendix A3. o

In order to better understand the intuition behind this result, suppose that one single
consumption informs the agent perfectly about the value of the externality. If self-0
consumes, all future selves will know ¢ and, according to Lemma 1 part (i), they
will also consume. The expected benefit in this case, denoted B, [V(8)], is bounded
above by E.,[V(8)] (which is the expected ICU if ot only future but also the current
consumption decision z°(f) is teken knowing the true 8).°° By abstalning at every
period, the agent's payoff is V™. If E, (6] > 8" and Var, 8] is “sufficiently small”
then, given Assumption 4, self-0’s net payoff of consurming is smaller than if all selves
abstain. As a result, he is better-off by abstaining provided thet futurc selves stick io
the seme strategy. Naturally, self-1 prefers a fortiori to abstain since his reasoning is
the same with respect to self-2, and so on. This argument casily extends to the case
where each consumption reveals partial information and also to equilibria where the
agent first consumes during 2 number of periods and then abstains forever. Note that
E...19] > 0" is & necessary condition for the agent to prefer abstention from date ¢ on.
Otherwise, his expected ICU under consumption, even if it Is not fully efficient, at
least it strictly dominates the ICU under abstention. However, this condition is net
sufficient; if at this point the variance is sufficiently large, the agent may still want
to consume in every period, because he realizes that with high probability the true
externality lies well below #°. Note also that abstention is valuable only insofar as it
is followed by every future incarnation: no self is willing to abstain if, for the same
beliefs, his immediate successor is going to reinitiate consumption. Therefore, there
is a problem of coordination in the region of posterior beliels where abstention takes
place. This immediately gives rise to multiple equilibria.

The Pareto dominance property is also intuitive. If the agent {optimally) refrains
from consuming afier date ¢, the INU of every self between 0 and 1 — 1 increases since
future abstention aveids ineflicient overconsumption from their perspective (recall that
il £,,18] > 0" then, necessarily, E, [w(z"(#),8)] < 0). Moreover, by definition, any self.

“Formally, L, [V(0)] = Ex, {v(z"(8);8) + 8T001, wiz"(6);8))
2 En, [ol(z" (B, [01:0) + A0, w(z"(0):60)} = B, [V (0)).
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after date # sticks to abstention only if consumption reinitiates a learning process that
leads to an expected ICU smaller than under abstention. Therefore, the very cxistence
of an cquilibrium with abstention implies that it dominates also from the perspective of
all the selves who abstain a strategy of consumption, otherwise they would deviate.?!
From Definition 1, note that our criterion of Pareto dominance is very strong since
it applies for every incarnation of the agent and for any path of the learning process.
Furthermore, we analyze dominance with respect to INU, i.¢, including the externality
due to past consumption, This result also holds if we consider Parete dominance with
respect to ICT (see the previous footnote).

To sum up, Proposition 2 provides a rationale for abstention in situations where
positive but moderate consumption would always be a superior strategy. We show
that inefficient overconsumption due to time inconsistency can only be avoided if all
incarnations are able to coordinate on a different pre-specified strategy. However, we do
not impose the ‘complete abstention’ strategy arguing that this rule acts better than any
other as a focal point (as Ainslic (1992), Elster (1989) and Schelling (1992) implicitly
do and which may be partially true but still seems rather ad hoc). Instead, we claim
that when a given self decides to abstain, learning 2bout the externality ceases, and no
future self has an intercst in reinitiating it. Hence. abstention endogenously becomes
a basin of attraction due to its learning properties. This explains both eonvergence to
and persisience of no consumption.

Remarks:

» We want to insist in the fact that Proposition 2 holds even if there is some learning
under abstention. As explained above, our result relies on the trade-off between net
utility of current consumption and potential inefficiency of future consumption caused
by learning. As a result, insofar as consumption substantially increases the amount of
information revealed, “abstention in every pericd” can {and will) be a sustainable and
Pareto superior strategy.

e By contrast, it is casy to see that we do need concavity of the learning curve to
sustain zbstention. Imagine a good such that there is no learning when the amount
consumed is = < & where £ € (0;z77(1)). In that case, abstention will never occur in

equilibrium since it is always strictly dominated by z units consumed at each period.

= After date 14 1, every self has a second benefit of coordinating in an cquilibrium with abstention:
they avoid inheritzng the externality due to each consumption after 4. Note that this is the only benefit
that affeets their INU and not their ICU.
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e Obviously, the type of strategies described in Proposition 2 cannot be labelled
as being “optimal”: by construction, moderate consumption al cvery period would
erthance the agent’s welfare from the perspective of every sell. Still, and contrary to
mederation, the second best solutions proposed here are dynamically sustainable.

o This equilibrium predicts that individuals who decide to abstain will minimize
the chances of being exposed to new information about the externality. In particular,
they will try to avold both the people and the situations where this consumption is
likely to play an important role, a behavior commonly seen in practice. (For instance,
inveterate gamblers do not go out for dinner to a casino and former smokers avoid
smoking arcas).

s A related point is that two populations starting with the same prior but having
different realizations of the incomplete information parameter in the first periods may
end up with a very different pattern of behavior (abstention and excesses), Morcover,
given that abstainers want to minimize their exposition to new information, two sub-
cultures may develop in parallel only as a consequence of slight differences in the initial
conditions.

e Supposc that the externality can be decomposed in two components: a {known)
common factor and 2 random, idiosyncratic factor that can be revised and updated
through personal consumption. When the relative importance of the common effect in
determining the absolute magnitude of the externality is large, the idiosyncratic factor
plays little role. In this case, abstention will be either rarely a sustainable strategy
(if the common effect is small so that the absolute externality is very likely to be also
small} or possible from the cutset (if the common effect is big). By contrast, when
the relative importance of the idiosyncratic factor is big. the agent may at some point
abstain. However, it will take him a large number of periods before doing it (until the
variance of the posterior about this factor is “sufficiently small”).

» A related remark is that, ceteris paribus, in this theory “old agents” are more likely
to abstain than young ones: on average, their updated value of the externality is more
precise. However, we do not want, to stress this conclusion because, in our view, scveral
other considerations not included in this analysis (such as inertia or “switching cost”
increasing with age, expected lifetime horizon decreasing with age, ete) will greatly

influence their decision.
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4 TUrges and the control of craving

Individuals commonly state that, on specific occasions, an irresistible “force” persuades
them to deviate from the strategy of no consumption. Those stimuli may be of two
different natures: internal impulses (e.g. craving when the agent is addicted to a good)
or external factors (e.g. an Invitation to & party when the agent is on a diet). The first
type of stimuli is more problematic because it entails a greater difficulty in evaluating
ebjectively whether an urge was really present. Stated differently, under internal im-
pulses, the agent is tempted to cheat on himself and subjectively evaluate every occasion
as a special circumstance so that immediate gratifications are always satiated. Natu-
rally. this leads to an endless process of ineficient deviations from the optimal strategy.
More interestingly. even under objective assessment of urges, casual cbservation sug-
gests that if an agent sticking to a strict no consumption strategy allows himself some
degrec of freedorn (by making the rule more flexible), he is inclined to restart a process
of inefficient overconsumptiion. This is particularly the case with addictive goods. For
instance, several people impute their failure to stop smoking to the illusion of being
able both to smoke only in secial events and to control craving., It is also common
wisdom that the most powerful recommendation of ‘Anonymous Alcoholics’ is never
to fall in the temptation of having “just this drink™. Still, it also applies to other
problems of self-control like in the case of 2 former gambler who decides to play cards
because he is having dinner in a casino, or a dieter who does not forgo Thanksgiving
meal because of its sentimental value.

In this section, we explore within our framework a particular effect of urges on the
bchavior of agents. We model urges in the simplest form: at each period and with
{exogenous) probability p the agent receives a positive shock on the benefit derived
by current consumption. Formally, the instantaneous utility under ¢raving becomes:
wiz) = b—ve " with o’ > 2.7 Besides, we rule out any intra-personal problem of

information transmission and assume that each incarnation knows perfectly whether

“*This modelling is far from capturing all the aspects of craving. For example, in our view, the
probability of a new urge is increasing in the number of past urges that have been satiated. Morcover,
the instantaneous utility under abstention is smaller in periods of urges than in normal cireurnstances.
Last, one would think that under craving the agent consumes more {z*(#:a') greater than z*(f; e))
wherens in onr model consumption can go both ways. These considerations could cusily be included
but they do not constitute the main purpose of the present analysis, so we prefer to leave them aside
and focus simply on the property u™(z) > u(z} ¥z > 0.
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past selves acted under an urge or net. Denote by V*(8) the analogue of the function
V(8) to the case of consumption with possibility of urges. As in Section 3, we focus on
the interesting situation where abstention may dominate inefficient overconsumption.

To this purpose we introduce the analogue of Assumption 4.

Assumnption 5 a’ and p are such that for given values of 8, § and v, there ezists a
value 87 € (0,1) such that Ve(8™) = Vabwt,

Given our new setting, the following proposition is immediate.

Proposition 3 (1) There cxists o family of MPFEs, cach of them being characterized
by w sel of posterior distribulions of 8 such that the agent absteins conditionally on not
having an urge,

(#2) There also exists o family of MPEs, cach of them being characterized by o set

of posierior distributions of § such that the agent unconditionally abstains.
Proof: see Appendix A4, a

This result is not surprising and, in some sense, it 1§ a consequence of the way we
have modelled craving. Urges being identifiable, we have been able to focus on the
informational aspect of consumption. Part () shows that consumption in periods of
urges can be rational even though, as the previous examples suggest, it may drive the
agent to an endless state of overconsumption. The idea is simple. By consuming when
an urge flows in, the agent reinitiates the learning process about the externality. This
might be ex ante desirable if craving is sufficiently important and the chances that the
individual abstains in the near future (or realizes that consumption is in fact harmless)
are relatively high. However, with some probability, it will be ex post inefficient: once
learning is restarted, incflicient consumption may take place for a long period (or even
indefinitely). Those cases are characterized by an ex post state of regret. Naturally,
the presence of urges makes more difficult for the agent to succeed in abstaining.
Nevertheless, as it is shown in part (i), commitment to unconditional abstention (i.e.

even under urges) is still possible for some states of beliefs.

Mozre interestingly, the strategy described in part (i) has the flavor of a personal rule
of the type ‘abstention only if beliefs about the negative externality are above a given
value and there is no urge’. This rule is, on the one hand, rigid and objective enough to

avoid the temptation of subjectively relabelling each opportunity as a “special occasion”
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(it depends solely on the state of beliefs). On the other hand, it is aise sufficiently
flexible s0 as to serve short run interests in truly special circumstances (such as urges)
and thercfore avoid strong frustrations. We can notice that this equilibrium is in fact
closely related to Ainslie’s (1992, ch.5) informal discussion on the types of personal
rules that are more likely to be self-sustainable and, at the same time, succeed in

mitigating (at least partially) self-control problems. In his words:

“A person who tries to indulge [his vices] in ¢ controlled way according
lo rules for prudence often will find loopholes thet will lewd him beyond
prudence into behavior for which he will be caught and blamed” [p.170L

But at the same time:

“If @ persom sticks to o rigid schedule, he cannol iake advaniage of big
opportunitics offervd by the environment if they also represent any kind of
small lapse” [p.177).%

Ainslie insists in the problem {not considered here) motivated by contingencies that
are ex post profitable but ex ante unforeseen. In those instances, deviating from the
rule is optimal but it opens the door to a subjective downward revision of which future
unforeseen contingencies will be considered as profitable. Still, the existence of different
types of equilibria (where objective and predictable urges may and may not be satiated)
rajses an interesting question: is it true, as Ainslie claims, that lenient rules (r.c. those
which are somewhat permissive) outperform the rigid ones? Qur formal framework

allows us to provide an answer.

Proposition 4 (i) For some beliefs, there does not exist any MPE characterized by
uncondilional abstention while there cxist MPEs characterized by either consumption
or abstention conditional on not having an urge,

(¢t} Howcver, suppose that M, and M, are two MPEs that differ only in that, for
some beliefs, some urges are satiated in M, but not in My. Then, My Pareto dominates
M. with respeet 1o INU.

“Similarly, Schelling {1992) states that “rules seem to work better i they are unambiguous” but also
“self-tmposed rules have 20 deal uith exceptions, fike the plass of champagne of somebody’s wedding”
{p.175]. Sec also Ainslic (1987) for u discussion of different kinds of personal rules employed in practice
by individuals.
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Proof: see Appendix A3 Q

Part (i) simply states that if the instantaneous utility under craving is very important,
no equilibrium where urges are deterred will exist. In this case, complete abstention
‘s not a credibie alternative, So, as Ainslie proposes, the best the agent can do is to
abstain as long as his desires for current consumption are mild and hope not to suffer
from an urge that inevitably reinitiates consumption (and learning).

However, this is not to say that fexibility is always preferable. Indeed, part {43}
shows that an inflexible rule, whenever sustainable, yields always a greater welfare for
the individual than a more permissive one. The intuition for this result is similar to
the Pareto dominance property stated in Proposition 2. An equilibriurn where urges
are not satisfied exists only if, even under craving, & deviation from the situation
advocating abstention leads on average to an ICU smaller than if no current or future
incarnation ever consumes. Therefore, whenever both equilibria coexist, deterring urges

must necessarily be a dominant strategy.

5 TInformation and social intervention

The main lesson derived from Propositions 1 and 2 is that, in activities subject to sell-
control problems, uncertainty may improve the welfare of individuals. This can have
powerful policy implications. For instance, it has long been argued that the efficiency
of an institution is related to its capacity to provide objective and stable criteria for
the cvaluation of actions taken by citizens, This paper proposes a new approach to
the value of information. It goes against the previous argument and states that. in
some cases, a government may have incentives to design institutions that deliberately
keep agents uninformed {or more exactly uncertain) about the costs and benefits of
their actions. To better understand the implications of our theory. we focus on one
particular example where, according to our model, the standard efficiency arguments
in defense of a given institution may in fact be counter-beneficial for the welfare of
individuals.® .

The debate between the relative advantages of common law and statute law has
captured a great deal of atteation of scholars in Law and Economics. In this com-

parisou, 2 law is assumed to be more efficient if it contains a clearly defined system

Tiwe thank Isabelle Brocas for suggesting this example.
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of rewards and penalties for each possible action. Let us cite two examples. In his
well-known book, Posner (1977) claims that the common law is far more efficient than
the statute law because, among other things, judges render their decisions based on
more objective criteria. Similarly, Heiner (1986) argues that stare decisis (reasoning
by analogy with past decisions) has become a primary mode of decision in commen
law. Among the reasons for this choice i the idea that “people’s desire for security and
stability may lead them to prefer legal precedent over other, less predictable means of
resolving disputes™ [p229). Note that, in order to prove efficiency, the anthors simply
try to show why a particular law results in less subjective judgements. Clearly, ob-
Jectivity has the advantage of being more difficult to manipulate. However, suppaose
that (1) offenses are subject to self-control problems (the “benefit” is immmediate while
the cost, if any, is delayed) and (i) by engaging repeatedly in those activitics agents
learn about their cost. Then, our medel suggests that an ingtitution which remains
deliberately vague about the penalties imposed in case of conviction may help in the
self-commitment of individuals to abstain from undertaking such actions.

We do not want to push our argument too far because we are aware that many other
factors influence the efficiency of a law. Still, people tend to believe that information
is always desirable and that governments should design policies that keep citizens as
informed as possible about the payoffs of every activity. This presumption needs not

to be always true, and problems of self-control are surely not the unique reason for it.2

6 Other applications

The theory developed in Section 3 may partially account for some puzzles in social psy-
chology and economics. The purpose of this sectior is to propose other interpretations
of our model,

6.1 Learning about personal preferences

Most individuals have at some point experienced the temptation of undertaking one
of the so-called “immoral” activities sueh as, adultery, compulsive lying, cheating on

exams, etc. The common characteristic in this type of actions is an instantaneous

**Rabin (1995} has an interesting analysis of an agent who acts subject to a moral rule. He finds
that making more information available may harm the moral conduct of agents. By contrast, making
available information unavoidable improves their conduet.
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state of pleasure followed by a sustained period of regret, shame or even seli-deception.
The main reason commonly argued for not succumbing is the intrinsic moral cost of
those acts {possibly combined with the social and/or legal sanctions). In our view, this
explanation is certainly valid but does not account for all the aspects of the problem.
Given that individuals are unable to evaluate accurately their personal net utility
derived by these actions, there is another complementary reasen for not surrendering
that follows the lines of the model previously presented.

Imagine an agent willing to have a love affair under the current special circumstances
and given his evaluation of how a one-shot deviation from loyalty may affect his stable
sentimental relation. This person i3 also aware that, if adultery becomes the norm
rather than the exception, in the long run it will ruin his stable relationship almost
with certainty. Under dynamically inconsistent preferences, the agent may be afraid of
learning that the pleasure of an adventure is large encugh so that he will inevitably fall
in adultery at every occasion (special or not) but still low enough se that unconditional
loyalty is preferable from an intertemporal viewpoint. In this case, the agent might
decide to abstain from any sexual adventure and keep incomplete information about
the pleasure of infidelity. Note that loyalty is a sustainable strategy only if there is
incomplete information and learning through “acting™ as in the consumption model
previously analyzed.?

There are several other cases where imperfect self-knowledge is related to a fear
of learning something that could lead to inefficient repeated actions. For example,
some individuals are reluctant to learn the pleasure of risk exposure (both in hazardous
sports or in trivial activities such as stealing gadgets from a department store). Others,
deliberately ignore the value of holidays because it entails the risk of losing the previous
hard working attitude. Last, some individuals keep a distant attitude to avoid close

personal relations that, at some point, may imply suffering.

2 Naturally, there are several specificities about the problem of infidelity that are not considered.
For cxample, given that the stable relationship is shared with someone, adultery has definitely an
uncertain payoff (probability of being canght, reaction of the partner, et¢). However, the cost can also
be munipulated {e.p, by lying).
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6.2 Habit formation

Closely related to the previous point, is the well known issue in Industrial Organization
of habit formation.”” Consider  consumer who has the choice between a standard qual-
ity and a luxury good. Suppose that he has imperfect knowledge about his valuation
of the quality upgrade and that each consumption partially reveals this information.
For example. an individval who is used to fly in. economy class, to drive a compact
car or to use wire-link communications does not know the value he attaches to fly in
business class, to drive a luxury car or to use mobile communications. Under tirme
inconsistent preferences, the egent may net want $o try the luxury good, even if there
is an oplicn value of enjoying it substantially. The reason is that if the consumer Lkes
the luxury good only moderately, he will be trapped in an inefficient behavior from
an intertemporal perspective: each self will consume high quality and sacrifice future
wealth.

Naturally, this consideration also affects the optimal behavior of the firm offering
such preducts, which now internalizes the possibility of “getting the consumer hooked”
to high quality. For example, according to this theory, an airline company should find
more profitable to offer business class upgrades rather than free economy tickets as
frequent flyer awards. Similarly, introductory pricing and free test before purchase
should be relatively more frequent for goods where the agent Jearns rapidly his taste
for quality (Hying first class) than for goods where learning is more gradual (driving a
luxury vehicle}.

6.3 Self-perception and willpower

Individuals have imperfect knowledge about some of the personal characteristics that
affect their behavior. For example, agents typically do not know aceurately how strong
they arc in resisting different sorts of temptations. If we are willing to accept this
hypothesis, it is clear that each action is self-informative in the sense that it allows the
agent to update the beliefs about his own personality. The logic of our model can be
applied to this situation and provide some interesting insights.

Consider for example the issue of willpower. In special occasions, a person might

be willing to stay up late at night at the cost of feeling miserable the next morning.

TWe thank Jean Tirole for suggesting this application and the corresponding examples.
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Still, that agent may decide to go to bed early only because of the fear that a neg-
ative signal about his willpower can drive him to the coaclusion that in every future
occasion {important or not) he will inevitably surreader to the temptation of staying
awake. Once again, this is directly related to the following observation made by Alnslie
(1992): “The will is crcated by the perception of impulse-related choices as precedents
for similar choiees in the future. This perception genmcrabes the same pattern of in-
centives that operate in a repeated prisoner’s-dilemma game” [p.161]. Hence, the focal
attitude of never giving up is suboptimal from the current self’s perspeciive but, at
least, it proves superior to the opposite potential state of succumbing indefinitely and
regretting most of the time, Naturally, the same reasoning applies to other personal
rules frequently employed by individuals such as never being Jate for an appointment,
staying a minimum number of hours in the office, or never watching TV after dinner.

As it should be clear by now, in this application there is incomplete information
about the agent’s willpower rather than the externality level. Therefore, every action
is informative about the agent’s weakness of will (it will be revised upwards if the
agent {alls in the temptation and downwards if he does not) so the analysis conducted
in Section 3 does not fit perfectly to this case. Still, for some beliefs, “every gain on
the wrong side undoes the effect of many conquests on the right”. In those cases, it
will definitely be desirable to aveid some temptations only because of their potential
signailing value about the will

Last, note that actions may inform agents about several other traits of their per-
sonality besides willpower.*® We do not pretend that the fear of (incfficiently) learning
about some personal characteristics affects crucially all the agents’ actions. Still, our
theory may pariially explain the apparently irrational tendency to self-justification as

well as the pervasive bias in the agents’ self-evaluation or sell-esteem.

7 Conclusion

The purpose of this paper has been to explore why individuals do not moderate the con-
sumption of goods subject to self-control problems. We have studied the consumption

strategy of & dynamically inconsistens agent who has incomplete information about his

T8 This claim ig at the core of the well-known “Sclf-perception theory” in social psycholopy. We refer
the reader to Bem (1972) for 2 comprchensive survey of this theory and to Aronson (1995, ¢h.3) for
& criticism of it, as well as a brief overview of subsequent related trends in dissonance theory.
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net payoff of each unit'consumed, and who updates this value after each consumption,
We have shown that, even if moderate consumption always dominates abstention, the
agent may {optimally) decide not to consume at any peried. The reason is simpie.
Under time inconsistent preferences, moderation is not possible: each self either ab-
stains or consumes an cxcessive amount (from the perspective of other selves). In some
cases, abstention is preferable to overconsurnption, but only as long as all selves stick
to the same behavior. Given that under abstention there is no learning about the
value of consuming, if some self prefers to abstain provided that future selves abstain,
those future selves also choose 2 fortiori not to consume. So, radical abstention is a
sustainable strategy. We have zlso analyzed the effect of urges in shaping the behavior
of the agent. Last, we have discussed some policy implications and suggested other
applications of this theory in particular to issues such as sell-knowledge, willpower or
habit formation,

Before concluding, we would Iike to insist in some questions for future research
that have been raised throughout the paper. First, urges are modelled in an extremely
stylized way. In our view, the type of urges that are more pervasive and, at the same
time. more difficult to deal with are internal impulses, It would be interesting to
study how and why craving acts in the motivational state of the individual so that
he subjectively reevaluates the costs and benefits of consumption (on this point, sec
Loewenstein, 1996). Second, the value of ignorance (in the form of not acquiring free
information) has extensively been recognized in economics (see e.g. Crémer, 1995). 1t
is therefore not surprising that an individual with internally conflicting interests may
also find desirable to keep imperfect knowledge about himsclf. Issues related to self-
esteem, or more generally to self-perception, could and should be analyzed under this
light. Last. it should be possible to determine empirically which goods are more likely
to be subject to habit formation. This in turn would provide compelling evidence on

whether time inconsistency is a determinant factor in the agents’ decision making,
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Appendix

Before proceeding to the formal proofs, let us introduce some notations. We call

e o, € {0,1}: self-t’s current consumption decision, where 0 means “abstention”

and 1 means “consumption”.

e 2, € {0,1}: observation of the random variable § at date ¢ (of course conditional
on oy = 1), where 0 means “no effect of consumption on future welfare” and 1
means “negative effect of consumption on future welfare”.

t=1

.5 = 2 o;: number of periods in which the agent has consumed before date 1.
i=0
-1

o ko= E z;t number of periods in which the agent has consumed before date ¢

i=0
and consumption affected welfare negatively (naturally, s, — &, is the number of

periods in which consumption did not affect welfare).
e 7, probability distribution of § when the agent has consumed s, times.

e 7, 1: probability distribution of § when the agent has consumed s, times being

negatively affected &, times.

Last, we will use indifferently £, ,, 6] and E,, [#]=] to dencte the expectation of 4 at

date 7 + 1 given that self-¢ has consumed.
Al Proof of Lemama 2

First of all note that, given our specific functional form, (6) can be rewritten as

W27 = 08X = :1:'(6):%1 (07;)\)

(¢) is obvious given Lemma 1. The first part of {iz) is simply a cousequence of the

envelope theorem and the fact that

('31)(3('9(90);9) — _BAz"(6) and aw(:c"a‘éé’);()) — ()

In the general formulation with u.(x) and ¢(x), V(6) 1s

vy = BEEO 5T [&v a( )58) | dwle"(8)0) az‘(ﬂ)l

ae g oz~ ae¢

7=l

Ii

s o+ 00 - 8¢ n 5|
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For CARA utilities and linear costs, it becomes
1 Ba Ya
Vg = — el — 1 - §(1 — 1
0= 152 [ () -5 9) @)
It is casy to see that if ya > A then V'{#) < 0. Part (#i) is just a direct consequence
of Assumption 2.

Last, call f(8,m) = V(1;:4,n) — V™ (8,n) where n = va/A. Since V(6; 8,7) is
decreasing in § for all 4 and n (> 1), in order to prove part {iv) it is sufficient to show
that if 5 € [8. 5] and n € {1.7] then f(#,n) < 0. We have

@ = (1480 By 1 [ () 5
f(Bm) = (l + am) l:b-- T] — ,3/\1—_—5 {—-amm — (l + ﬁm) (b )
= X laosa—pnli =Bl L Bn(n ,
- 175{(1 501 — B)) [1 TJ “in (ﬁ)] (@)
Bf(B.n) gy 1 n )
57 5(&5)7;{111(3)—5{1—5)} (#)
MO (5} i "
A f{a.n 1 .
T o o (6)
(a) lim g f(Zym) > 0.
{(b) From (5'), we can check that ?*-{% >0 for all n > 1. Moreover, f(1,1} = G so

f(l.r) > 0foralln > L.
{r) From (6'), 3‘_{9(5__,{2._21 >0 = 28§ < 1. Hence, if § < 1/2 then f(8,n) is convex
in § in the whole interval. Similarly, if 6§ > 1/2 then f{8.n) is first convex and then
COTCave.

af{l,n
(d) f—én—J =0

Combining all these results we have:
o If § < 1/2. f{B,n)is convex in 8. By (a), (6) and (d}, F(B,») > 0 for all § and
> .
o If § > 1/2 then, given (¢} and (d), there is one value 8~ such that if 8 € (57,1}, then
FiB.1) < 0andif 3 €([0,8) then f(5,1) > 0.

Last, by (b). if n increases, the interval [, 5] in which f(8,n) < 0 (where § > @
and # < 1) shrinks and for n sufficiently high it vanishes. i
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A2. Proof of Proposition 1

Denote by V() and ¥(:) self-i’s ICU if he currently consumes and abstains respec-

tively, anticipating that from next pesiod on, every self is going to consume.

o, V0= 2, [l (e, 09+ 5 S vt 0] )

o
Bo. [V(0)] = En, [o 5 S w0, 9)} @)

=13
By Assumption 2, B [v(x’“(E,r‘l 0, 9)} > {. In order to prove the proposition, it is
therefore sufficient to show that

By, [0 (B [01),8) = (2" (B s |6, >0 V7 2
We proceed in two steps.

Step 1. En, [v(a"(Ex,,,[8]).0) — o(z"(En,, [01).8)] > 0.
By the law of iterated expectations, then for y € {58+ 1}

Br, [ola™ (0, [0, 0)] = B |En,, [o(a™(£4,18.6) | 2] ]
Given that £, ,,[6] = Ex, [f]z] and z"(Ex,,,.[8]) = argmax L. [(z,0)] 7). then
By, [o(a" (B 18] 2= 0)),6) | 2 = 0] > Br,, [o{a™(E-,,[6),0) |7 =1

Naturally, the same reasoning holds for 2 = 1 which proves Step 1.

Step 2. Ex,, [w(z"(Er, .. [0])8) = w(z"(Ex,, 6),0)] > 0.

From (1), we have that in our specific formulation:

o

w(z(El0]),0) = b— EI@I% - ”2‘1“ (-E-[gf&\)

So, in our particular case, Step L.proves that

£, 1610 (B, (0 |2} > £n., [0 n (B, ()]

which is the same condition needed to prove Step 2. The proof is completed by noting
that the same argument applies to all 7> 1. 0
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A3. Proof of Proposition 2

Given that ¢ is the only payoff relevant variable, a pure Markov strategy for self-t o,
is contingent cnly on the information relevant for the distribution of ¢, namely s; the
number of past pericds of consumption, and & the number of observations z, = 1
(0<+<i—1)given o = 1.

(8} Consider the following strategy for self-t:

GL:{ 0 if oy =T and b = &
1 otherwise
According to this strategy. selves 0 to T — 1 and also all future selves if Ar # K
consume with probability 1. Using the previous proof, it is casy to show that these
selves have no interest in deviating.

Now, assume that by = K. If selfT conforms to the prescribed strategy and

abstains, his [CU is V% [f he deviates, consumption will be reinitizted so his ICU is

I

+0o0
Vot = e (95 By 0),0)+ B 3 67 0(z" (B, [6),0) ()

Note that Vi, . < B, [V(8)]. Hence, for K and T such that Eo. L [V8)] < V(o)
then V. . < V™ From equation (2), we have V'(6) > 0 so, by Jensen’s inequality,
EVi8)] = V(E{8]). As aresult, Err 18] > 6" is a necessary but not sufficient condition
for abstention being sustainable. More specifically, the smailer the variance Varq, . [f],
the more likely (7. K) forms a sustainable equilibrium with no consumption.

Naturally, if T abstains, no future self reinitiates consumption. This proves only
the existence of a particular class of MPEs. Obvicusly, other types of MPEs may follow
different patterns.

(#} Trivial. Given the absence of learning under no consumption, any strategy specify-
ing that self-t abstains for a pair (T, k) implies also abstention for selves 1+ 1, {42, etc.
By construction of the cquilibrium with abstention, Err o [W'] < W™ where Wibnt
denotes self-1's INU when every self after ¢ abstains. Moreover, B,  [WH™1] «
L. [W'™7] since each self inherits the negative externality due to past consumption.
Last, when £, [0] > 6 we have Erp e [w(2°(6),8)] < 0 so every self between 0 and
t — 1 also benefit from future abstention. 0
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A4. Proof of Proposition 3

Call ¢ € {0,1} the realization of the event “no urge at date " (4 = 0) which occurs
with probability 1 — p and “urge at date t7 {¢, = 1) which occurs with probability p.
Naturally, a Markov strategy for self-t &y is now contingent on s, k: and &;.

(1) The construction of the procf is similar to the previous cne. Call v*(-} and we(-)
the analogue of v(+) and w(-) when there is an urge at the period considered. Take the

following strategy for self-i:

U,W{O ifs;,=T. ;=K and ¢ =10
t

T 11 otherwise

Again, consumption takes place for selves 0 to T~ 1 and for future selves when by &£ K
or, when for seme m 2 0, krym = K and ¢rym =1

Suppose that &y = K and ¢r = 0. I self-T conforms to the prescribed strategy
and abstains (knowing that consumption will be reinitiated after the first urge), bis
ICU is

Ot _ 51 —p) . §p -
VL’T‘?\" = [l + r'31 T30 “P)] u(0) + 161 — 51— p) Errs [w (x (ETT.I\'[9])7H)

4o
45 (P08 Bapyons 61,6) + (1 = P 0l (B O.0))] 101

r=2

If he deviates, consumption is automatically reinitiated and his [CU is

VO,conh = EWT,J\‘ [’u (z-(Eﬂ'T",‘n{B])1 9)

X L
838 (pur(e (B, 10, 0) + (2 = P}l (Bur, ) (1)

Suppose now that kr = K and ¢r = 1. If the agent consumes, his ICU 1s
Vs = Eﬂ'r,:{ [Uc(:l:'(E,,TJ‘.[QD,G)

T
oo
185 (put(s™(Ber, 101),0) + (1 - p)w(m‘(E,,,.h[ﬂ]).@))] (1)
=1
If he deviates and abstains, then consumption is reinitiated only after the first urge,

e 1,abit . {/0.abst
Leo Vot = Vo

Note that limy.o Vot = Vet (iven Assumption 3 and following the same
reasoning as in the previous proof, if Vary, (8] — 0 there exists a posterior distribution

of § such that
Vﬂ,cou.-s « V{La‘mt — Vl,abbt. < V'l;in.. (13.')

kb Lt g NN
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in which case ¢! is an equilibrium strategy.

This is rot the most interesting equilibrium since after the first urge during absten-
tion the agent is “trapped” in overconsumption forever, However, using a recursive
argument it is casy to show the sustainability of equilibria where at several consecutive

periods the agent abstains unless there is an urge.

(i) Given that VO™ o VEeons if e further have
T4 B ¥ -

Vl,cons < ansl (14,)

TIK

then the stratepy

o 0 ]‘ng:T, ]C:=1{&Ild¢te{0.1}
T 11 otherwise

Is also an cquilibrium of this game. O
AS5. Proof of Proposition 4

{#} Trivial. Note that vz (E0]),4) > w(z(E[6]).6). So for some pairs (T, K),
V,.”.;.‘f,"‘.“'“ < Yot o V#’f;“"" and the proof follows.

(¢4} The reasoning is very similar to part (74} of Appendix A3. Consider two MPEs M,
and My identical except that when s, = T, k=K and ¢ =1, then G, = 1 whereas
&ip, = 0. Call ‘7}” self-T7s ICU in this case when he plays the equilibriumm M,. The
condition for My being also an equilibrium is that ‘7,3”\_ < Vo Hence, self-Ts INU
is greater under M;. As previously, by construction, every self before and after T also

prefer the equilibrium M,
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