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Abstract
This paper explores the results discussed in “A fine is a price” by Gneezy and Rustichini [2000a.
A fine is a price. Journal of Legal Studies 29, 1–17] regarding the effect of fines on parents who
collect their children late from day-care centers. We suggest a complementary explanation, analyzing
a formal model that qualifies but does not lose the predictive power of the deterrence hypothesis. Our
main policy implication can be summarized as “Fine enough or don’t fine at all.” We suggest that
the Gneezy and Rustichini finding may represent a more general result and that our formal model is
potentially applicable to a variety of situations.
© 2005 Elsevier B.V. All rights reserved.
JEL classiﬁcation: A13; C93; K42
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1. Introduction
The higher the price of a good, all else being equal, the lower will be the quantity
consumed of that good. This negative relationship between price and quantity is known as
the “law of demand” in economics. This “law” is asserted to be equally applicable to crime
and punishment according to the deterrence hypothesis: the higher the cost of committing
crimes, all else being equal, the lower will be the crime rate.1
∗
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In a provocative article, Gneezy and Rustichini (2000a, hereafter G&R) challenged the
predictive strength of the deterrence hypothesis. They conducted a field study involving a
group of day-care centers. Some parents would arrive late to collect their children, forcing
a teacher to stay after closing time and wait with the children concerned. G&R obtained
two results that strongly contradicted the prediction of the deterrence hypothesis. First, the
introduction of a relatively small but not insignificant monetary fine for parents who came
late significantly increased the number of parents who came late.2 Second, this number
of late-comers remained higher and did not return to the pre-fine level after the fine was
removed.3
G&R offered two models to explain their finding. Both models are built on the assumption that the environment in which agents play is defined by an incomplete contract; the introduction of a fine into this incomplete contract alters the information that the
agents have, and hence changes the agents’ perception of the environment. G&R argued
that such a change in the perception of the environment may give rise to effects different
from what might be expected from the “all else equal” clause included in the deterrence
hypothesis.
G&R’s first model is an application of game theory with asymmetric information.
Through infinite plays, parents learn whether the owner of a day-care center is a severe
type or a mild type. The introduction of an explicit fine completely reveals that the owner
is a mild type; therefore, the fine is the worst that can be imposed on parents who come
late. This information revelation induces an increase in the number of late-coming parents.
After the fine is removed, parents still have the same information and hence have no reason
to anticipate anything worse than the fine. As a result, the number of late-coming parents
remains higher.
The second model is informal and is based on the concept of social norms. There are
three norms involved. Before the introduction of a fine, the stay and wait action of teachers
may be interpreted as a generous form of nonmarket behavior, and consequently, parents
should be restrained from taking advantage of it (the first norm). Imposing the fine puts
a price on the service and parents can buy the service from day-care centers after closing
time as much as they find it convenient (the second norm). After the fine is removed, the
service is simply perceived to be offered at zero price since there is a third norm: “Once a
commodity, always a commodity.”
There is no doubt that G&R’s explanations are interesting and consistent with the finding
from their field study. However, their explanations are not without weaknesses. In the case of
the game theory model, one cannot rule out the possibility that the information concerning
the type of the owner of a day-care center may be obtained by checking the operating history
of that center. Indeed, if there exists a severe type of owner, it seems not unreasonable
to speculate that many parents will engage in such checking before choosing a specific
2

For the precise meaning of “a small but not insignificant monetary fine,” see G&R.
In the interpretation of their second result, G&R pointed out that (i) the number of late-coming parents
remained higher than the pre-fine level, and (ii) this number remained stable after the fine was removed. In
this paper, however, we shall emphasize point (i) only. In view of the fact that the observation period after the fine was removed is relatively short, our emphasis, we believe, is not incompatible with the G&R
finding.
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day-care center for their children.4 As to the social norm model, involving three social
norms to explain the finding may appear awkward. At the end of their paper, G&R concluded
that they could not refute either of the two models on the basis of the data and the theory
available. In spite of this conclusion, G&R (p. 15) also concluded: “A satisfactory answer
will be interesting, however, because these facts are probably more than a curious finding.”
In this paper we propose a complementary explanation in an attempt to gain further
insights into the G&R finding. Our explanation is built on a formal model in which the
concept of social norms and the psychological cost arising from the violation of social
norms are linked together. Unlike the G&R social norm model, there is a unique social
norm throughout our model that prescribes that individuals should be on time and not late.
The introduction of a monetary fine for parents who come late is deemed to reduce the
psychological cost arising from the violation of the social norm, and this, in turn, erodes
the bite or effectiveness of the social norm against delinquency. The resulting erosion of
the social norm provides us with a way of explaining why the introduction of a monetary
fine may significantly increase the number of parents who come late. Without appealing to
the norm of “Once a commodity, always a commodity,” we are also able to explain within
our coherent model why the number of late-coming parents remains higher and does not
return to the pre-fine level after the fine is removed. Unlike G&R’s own explanation, the
predictive power of the deterrence hypothesis based on our model is qualified but not lost.
The main policy implication from our analysis can be summarized by a simple sentence:
“Fine enough or don’t fine at all.”5 This “stick” policy prescription is symmetric to the
“carrot” policy prescription reached by Gneezy and Rustichini (2000b): “Pay enough or
don’t pay at all.” In conclusion, we suggest that the G&R finding is not a singleton but may
represent a more general result. We also suggest that the formal model we develop in this
paper is potentially applicable to a variety of situations.
The remainder of this paper consists of five parts. Section 2 introduces our model. Section
3 analyses the model, paving the way for our explanation of the G&R finding in Section 4.
Section 5 provides some discussion and Section 6 concludes.

2. Model
Consider a community in which parents send their children to day-care centers. Parents
can choose to collect their children either before the day-care centers close (on time) or
4 G&R (p. 4) mentioned: “All of these centers are located in the same part of town, and there is no important
difference among them.” Since day-care centers are privately owned, one may wonder whether the severe-type
owner will ever implement severe actions such as the exclusion (“Kicking out”) of the child from the day-care
center. The exclusion means that customers are expelled. However, the cost that will be imposed on the parents
in question seems mild since these parents can transfer their children to another nearby, not so different day-care
center.
5 After we finished writing the paper, we found that a similar explanation for the G&R finding was independently
proposed in a rather broad context by Fehr and Falk (2002). Although similar, some important differences remain.
First, we provide a formal model with a micro foundation, whereas the Fehr and Falk paper did not. Second, and
perhaps more importantly, we demonstrate that the predictive power of the deterrence hypothesis is qualified but
not lost, while the Fehr and Falk paper seems to concur with the G&R view.
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after (behind time or coming late). Let the choice be denoted by t, which for simplicity is
assumed to take on the value 0 if on time and 1 if behind time. Suppose that parents will
have an extra unit of time to use at their own convenience if they choose to come late. Then
our setup implies that this extra unit of time will not be available to parents who choose to
be on time.
Parents maximize a utility function:
U = m + vt − C

(1)

where m is income, v is the value of time, and C is the psychological cost associated with
the choice of t: C = 0 if t = 0 but C > 0 if t = 1. The C term in (1) plays a key role in this paper.
Our modeling strategy is to link it with social norms. In the remainder of this section, we
discuss the modeling of the C term in detail.
In a seminal paper, Akerlof (1980) put forth the idea that there exist a variety of codes of
behavior (social customs or social norms) in the community. He argued that these social customs or social norms might persist without erosion even if obeying them is disadvantageous
to people’s pecuniary payoffs. Romer (1984), Booth (1985), Naylor (1989), Lindbeck et al.
(1999) and others have extended the argument further. Following this segment of the literature, it is assumed that there exists a social custom or social norm (a code of behavior or
honor) in the community in question. This norm, shared commonly among people in the
community, prescribes that individuals should be on time and not behind time. This norm
applies of course to the case where parents should collect their children on time at day-care
centers. Casual evidence and daily experience indicate that many societies do have this “on
time” norm.6 The focus of this paper is not on why such a norm is established in the first
place, but rather on its implications.
Norms such as individuals needing to be on time and not behind time are hardly suitable
for embodiment in law. Without the enforcement of the state, it seems clear that there must
exist informal social sanctions to enforce these norms to ensure their survival. According to
Posner and Rasmusen (1999), there are various sanctions that enforce norms. For simplicity
and ease of exposition, we focus on the sanctions of guilt and shame and summarize the
resulting guilt and shame imposed upon a violator of the “on time” norm by his or her
psychological cost incurred. This psychological cost is represented by the C term in (1).
Guilt is an internal sanction. It may occur even if the violator will never be caught for
sure. By contrast, shame is basically an external sanction. It occurs because other people
find out about the violation and because the violator feels lowered in his or her own eyes or
in the eyes of other people. Although guilt is an internal sanction, it is incurred as a result
of the process of socialization such as through education and upbringing. As an external
sanction, shame must have to do with the actions or reactions of other people, say, group
disapproval, peer pressure, or in the extreme, ostracism.7 Since parents who come late are
always known or detected, both guilt and shame are likely to result in our context. To be

6

“Be punctual as to time” is listed as an important form of etiquette and one of the commonplace day-to-day
obligations in Bennett (1993, p. 201). The popularity of the dictum “time is money” may also reflect to some
extent the wide acceptance of the “on time” norm around the world.
7 For details on guilt, shame and other sanctions, see Posner and Rasmusen.
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specific, the psychological cost C associated with guilt and shame in (1) is specified as
C = λc(f, x);

cf =

∂c
< 0,
∂f

cx =

∂c
<0
∂x

(2)

where λ is an idiosyncratic sensitivity indicator that may capture the degree of personal belief in the “on time” code,8 and c(·) denotes a common psychological cost function that is decreasing with respect to both the fine f and the portion of late-coming
parents x.
Parents in our model are heterogeneous in the sense that λ is idiosyncratic and varies
across parents. For simplicity, it is assumed that the distribution of λ is uniform with support on [0,1]. Given c(·), the higher the value of λ, the higher will be the psychological cost incurred. It should be noted that the psychological cost inflicted on parents who
come late in (2) depends not only on their own subjective view of the code of behavior (i.e. λ) but also negatively on the objective portion of parents who violate the norm
(i.e. x). For the “on time” norm to be social, people in the community must share and
sustain it. We assume the dependence of c on x in (2). As to the setup cx < 0, it is in
line with the emphasis in the social norm literature that the bite or effectiveness of social norms against their violators will become less intense if the violation becomes more
prevalent.9
G&R put forth the novel idea of “a fine is a price” as a monetary fine is introduced and
imposed on parents who come late. “A fine is a price” is viewed as a social norm in G&R’s
(p. 14) social norm model: “The two labels of the payment as price or fine are equivalent.”
Once this norm is formed, parents feel justified to buy the service from day-care centers after
8 Following the seminal work of Akerlof, social custom models often make a dichotomy between those who
believe in the code of behavior and those who do not. The key distinction between believers and non-believers in
this Akerlovian type of model is that believers suffer from internal sanctions (such as guilt) merely by disobeying
the code, while non-believers do not. The psychological cost term C in our model includes both guilt (an internal
sanction) and shame (an external sanction). Through the single sensitivity indicator λ, we do not differentiate
between the idiosyncratic sensitivity toward guilt and that toward shame. As a result, the personal belief in the
code of behavior in our model is no longer dichotomous but instead becomes continuous. Note that the distribution
of the personal belief is assumed fixed and does not evolve in our model. Since G&R conducted their experiment
over a period of only 20 weeks, this assumption does not seem inappropriate as far as explaining the G&R finding
is concerned.
9 See Akerlof and his followers. It should be pointed out that the focus of this segment of the literature is on
the so-called “global externalities”: externalities work through the effect of the global or economy-wide average
on individual behavior. We follow this literature, and the portion of late-coming parents x, incorporated via the
C term in (2), represents the global or economy-wide average in our model. There is a different segment of the
literature where the focus is on the so-called “local externalities”: externalities work through the effect of individual
agents on each other’s behavior. Modeling strategy along local externalities is quite distinct from that along global
externalities. For a local model and a discussion on the distinction between local and global externalities, see
Glaeser et al. (1996). In the G&R experiment, the size of day-care centers (in terms of the number of children)
ranges from 28 to 37, and the average size is around 34. These numbers may not be large, but they are not small
either. Our global approach should not be a bad first-order approximation if parents are not well enough acquainted
with each other and interact somewhat anonymously. Alternatively, since coming late involves low benefits and
low costs and since the decision itself may be costly, parents who decide to be on time or behind time may fall
back on simple rules of thumb as captured by our global approach. For a defense of model-building strategy that
postulates behavior based on simple rules of thumb, see Akerlof and Yellen (1991).
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closing time to the extent that they find it convenient. Here, the introduction of a monetary
fine simply opens up the possibility of a quid pro quo: parents pay a “price” for the service
provided by day-care centers after closing time. Although a “price” is paid for the service,
price and fine may not be equivalent in our model since the price includes the guilt and
shame inflicted as well as the fine imposed.
In the field of psychology, there is the so-called “equity theory.”10 It basically says that
in interpersonal or social exchange, the perceived value of “inputs” will tend to equal the
perceived value of “outcomes” in the subjective sense. This theory implies, for example, that
workers will reduce their labor effort to achieve an effort–remuneration balance if they think
subjectively that they are underpaid. Empirical studies are on balance strongly supportive
of this theory according to Akerlof and Yellen (1990). On the basis of this theory, it is
arguable that, when the fine is introduced, the guilt and shame associated with coming late
will be lessened since the “outcome” remains unchanged (late-coming parents still “enjoy”
the same value of time v), but there comes an additional “input” of the fine. Just as workers
who reduce their labor effort to achieve an effort–remuneration balance, late-coming parents
“adjust” their guilt and shame downward to achieve a balance between the perceived value
of the total “input” (fine plus guilt and shame) and the perceived value of the “outcome”
(the value of time v). As the fine imposed gets higher, it is likely, according to the equity
theory, that the extent of the guilt and shame associated with coming late will decrease. Put
simply, the introduction of a monetary fine may be thought of as “lessening” a late-coming
parent’s guilt and shame arising from the violation of the “on time” norm. The extent of the
“lessening” will become larger as the fine imposed is raised. This leads to the setup cf < 0
in (2).11
This completes the description of our model.

3. Analysis
According to our setup in the previous section, the utility of a type λ parent equals
U0 = m

if t = 0 (on time);

U 1 = m + v − f − λc(f, x)

(3a)
if t = 1 (behind time)

(3b)

where f = 0 in (3b) if there is no fine for late-coming parents.
A type λ parent will choose to come late if U1 ≥ U0 , that is, if the following inequality
holds:
v − f − λc(f, x) ≥ 0.

10

(4)

See Adams (1963).
Following the equity theory, the guilt and shame associated with coming late will be lessened but will not
disappear as long as the monetary fine imposed f is smaller than the value of time v. It is worth mentioning that a
version similar to the equity theory appears as the “social exchange theory” in the field of sociology; see Akerlof
and Yellen (1990).
11
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From (4), the marginal type of parents (λ̂) who are merely indifferent between being on
time and behind time is given by
λ̂ =

v−f
c(f, x)

(5)

with
λ̂f =

∂λ̂
1 (v − f )cf
0;
=− −
∂f
c
c2

(5a)

λ̂x =

∂λ̂
(v − f )cx
> 0;
=−
∂x
c2

(5b)

λ̂xx =

∂2 λ̂
(v − f )cxx
2(v − f )(cx )2
=
−
+
0.
∂x2
c2
c3

(5c)

Parents with λ ≤ λ̂ will choose to come late, while those with λ > λ̂ will choose to be
on time. In (5), the value of time v is assumed to be larger than the fine f; otherwise, no
parents will choose to come late according to (5) (i.e. λ̂ ≤ 0). The same assumption is also
imposed in G&R.
The sign of λ̂f may be positive or negative, depending on the two counterbalancing
effects captured by the two terms in (5a). The first term is the standard deterrence effect. It
is negative because a larger fine raises the monetary cost of coming late. The second term
is the social norm-psychological cost effect. It is positive because a larger fine will reduce
the psychological cost associated with the guilt and shame arising from coming late. The
number of parents who choose to come late may thus increase or decrease as a result of
imposing fines according to (5a).
More precisely, we have from (5a) that λ̂f > 0 if and only if
ε>

f
v−f

(6)

where ε = −(∂c/∂f)(f/c) denotes the elasticity of the reduction in the psychological cost
through the imposition of fines. Given ε and v, we see from (6) that there exists a fine
level, f0 = εv/(1 + ε), such that the inequality (6) holds if and only if f < f0 . This in turn
implies that the social norm-psychological cost effect will dominate the deterrence effect
(i.e. λ̂f > 0 in (5a)) if and only if f < f0 . It is important to note thatf0 < v.12

12 Notice that the elasticity, ε, may depend on the fine imposed, f, and the portion of late-coming parents, x. For
simplicity, however, the elasticity ε will be assumed to be a constant in our argument. This constant-elasticity
assumption in the argument is not uncommon in economics. Moreover, from the viewpoint of econometrics, the
elasticity ε will be estimated to be some constant as a rule. Let c(f, x) = g(x)/f with g < 0. This is a plausible
functional form for the common psychological cost term c (f, x). It can be checked in this case that ε is a constant
equal to 1 and f0 = v/2. For those who do not like the idea that the elasticity ε is assumed to be a constant, it
might be useful to proceed directly with this case in the argument.
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The outcome λ̂x > 0 in (5b) captures the “snowballing” effect: the higher the portion of
late-coming parents at the status quo, the larger the number of parents who will choose to
come late rather than be on time. When the behavior of coming late is more prevalent, the
“on time” norm will become less effective against late-coming parents, and consequently,
the more prevalent that coming late is, the greater the extent that coming late will be
intensified.
Since cxx could be positive as well as negative, the sign of λ̂xx in (5c) is ambiguous
a priori. To pin down the reasonable possibilities, one may think of (5) as a production
function where λ̂ is an “output” and x is an “input.” There are two typical relationships
between an output and an input in economics. First, the marginal “contribution” of the
input to the output is increasing at the initial stage, but it will eventually begin to decrease
once the “law of diminishing returns” sets in. Second, the “law of diminishing returns”
sets in immediately so that the marginal “contribution” of the input to the output will be
decreasing from the beginning.13 We will consider both relationships for λ̂ and x.
Since λ is assumed uniformly distributed with support on [0,1], by the definition of λ̂,
we also have
λ̂ = x.

(7)

Given a portion of late-coming parents, there is a corresponding portion of parents who will
choose to come late. However, the resulting λ̂ may not be consistent with the given x. Eq.
(7) simply imposes the consistency condition. It is clear that, except for corner solutions,
an equilibrium x must satisfy (5) and (7) simultaneously.
We are now ready to explain the two main results of G&R’s field study: (i) the introduction
of a monetary fine for parents who came late significantly increased the number of parents
who came late, and (ii) this number of late-comers remained higher and did not return to
the pre-fine level after the fine was removed.

4. Explanation
There are three periods in the G&R field study: the initial period where no fine is imposed,
the second period where a relatively small but not insignificant fine is imposed, and the
third period where the fine imposed is removed. Our explanation corresponds to these three
periods and is illustrated with several figures.
4.1. No ﬁne for late-coming parents
In Fig. 1, the locus XX (f = 0) stands for the functional relationship between λ̂ and x
as expressed in (5) when no fine is imposed for late-coming parents. The slope of XX is
positive because of (5b). Note that the slope of XX is increasing when x is low but begins
decreasing when x is high. The shape of this graph is due to our assumption that the marginal
13

For a clear exposition of the law of diminishing returns, see Stigler (1987). For a forceful argument for the
applicability of the law to every conceivable subject, see Mundell (1968).
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Fig. 1. No fine.

“contribution” of x to λ̂ is increasing at the initial stage, but the marginal “contribution” will
eventually begin to decrease once the “law of diminishing returns” sets in; that is, λ̂xx > 0
when x is low, but λ̂xx < 0 when x is high.14
In Fig. 1, the locus YY traces the relationship between λ̂ and x as expressed in (7). It is
obvious that the slope of YY equals 1.
Given any x at the status quo, the portion of late-coming parents will be increasing if
λ̂ > x, but it will be decreasing if λ̂ < x. The reason behind this result is intuitive. When
λ̂ > x, the portion of parents who will choose to come late is higher than the status quo
portion of parents who come late. As a result, the actual portion of late-coming parents
will be increasing. When λ̂ < x, the opposite occurs. The arrows in Fig. 1 summarize the
movement of x.15
14 This result is compatible with the assumption that c < 0 when x is low but c > 0 when x is high; that is, the
xx
xx
law of diminishing returns for c(·) sets in after a while, not from the beginning. Since the sign of cx is negative but
that of λ̂x is positive, the functional shape of c is consistent with that of λ̂ under this assumption. We will discuss
the other case where the law of diminishing returns sets in from the beginning in Section 5.
15 A simple dynamics that captures the movement shown in Fig. 1 is ẋ = α(λ̂ − x) where α is a positive scalar.

204

C.-c. Lin, C.C. Yang / J. of Economic Behavior & Org. 59 (2006) 195–213

There are three equilibria that satisfy (5) and (7) simultaneously in Fig. 1, that is, points
x1 , x2 and x3 . However, as the arrows indicate, only x1 and x3 are stable equilibria.16 If
the status quo portion of late-coming parents is not large enough before the fine is imposed, then the equilibrium will be at point x1 initially. The data collected in the G&R
study indicate that the portion of late-coming parents is relatively low before the fine
is imposed.
4.2. A relatively small but not insigniﬁcant ﬁne is imposed
Let us introduce a relatively small but not insignificant monetary fine and impose it on
late-coming parents. Given ε and v, we know from (6) that there exists a fine level, f0 , such
that the inequality (6) holds and λ̂f > 0 in (5a) if and only if f < f0 . Since the fine imposed
is relatively small, it is arguable that the inequality (6) holds and λ̂f > 0 in (5a) in our
context. This indicates that the locus XX associated with the relatively small fine will be
located higher than the locus XX (f = 0) shown in Fig. 1.
Although the fine imposed is relatively small, it is not insignificant. This implies that
the upward shift of the locus XX may not be insignificant either. Consider the locus XX
(f1 > 0) in Fig. 2. The unique feature of this locus is that it is tangential to the locus YY at
the point y1 . Suppose that the fine imposed is no less than the fine associated with the locus
XX (f1 > 0) but that it is not large enough so that the social norm-psychological cost effect
still dominates the deterrence effect (i.e. f1 ≤ f < f0 so that λ̂f > 0). Then the equilibrium
will jump from x1 to x4 or even higher after the imposition of the fine (see Fig. 2). In other
words, we have obtained a result similar to that in the G&R study: the introduction of a
monetary fine for late-coming parents increases significantly the number of late-coming
parents.
Note that, except for λ̂ = x at point y1 , λ̂ > x for all x satisfying x < x4 for the locus XX
(f1 > 0) in Fig. 2. That is, after the introduction of a monetary fine, the portion of parents who
will choose to come late is almost always larger than the status quo portion of late-coming
parents if the latter is smaller than x4 . This triggers a bandwagon effect to increase the
actual portion of late-coming parents, and the increase will not stop until the actual portion
has reached x4 . The fine, f1 , associated with the locus XX (f1 > 0) in Fig. 2, represents a
threshold level in our model. As long as the social norm-psychological effect dominates the
deterrence effect so that λ̂f > 0, the introduction of a monetary fine that is no less than the
threshold level f1 will generate a substantial increase in the number of late-coming parents
in equilibrium. Mathematically, we have x* ≥ x4 if f1 ≤ f < f0 , where x* denotes a stable
equilibrium in our model.
Those parents whose types are located between x1 and x3 in Fig. 1 may be dubbed
the “middle class,” and it seems normal that they occupy the major portion of the parent
population. As can be seen from Fig. 1, the extant portion of parents who come late is crucial
16 The possibility of two stable equilibria in this kind of social norm model is clearly envisioned by Akerlof
(1980). G&R explored the possibility of multiple equilibria in their game theory rather than in their social norm
model. They suggested that the introduction of the fine might have shifted the game from an equilibrium with
the low portion of late-coming parents to an equilibrium with the high portion. However, G&R did not specify
explicitly the mechanism through which this shift occurs.
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Fig. 2. A fine is imposed.

for the behavior of the middle class. When the extant portions of late-coming parents are
lower than x2 , all parents in the middle class will choose to be on time in equilibrium,
and therefore, the low late-coming equilibrium x1 will be realized. By contrast, when the
extant portions of late-coming parents are higher than x2 , all parents in the middle class
will choose to come late in equilibrium, and as a result the high late-coming equilibrium
x3 will be realized. The key here is that the psychological cost inflicted on a late-coming
parent is negatively related to the extant portion of late-coming parents (i.e. cx < 0). This to
a large extent explains why the psychological cost inflicted will be large enough to deter
the middle class from coming late if the extant portions of late-coming parents are lower
than x2 , but the opposite result will occur if the extant portions of late-coming parents are
higher than x2 .
When a fine is introduced to shift the locus XX upward, the consequence for the middle
class is that the regime associated with high psychological costs (those between x1 and x2 )
will contract, while the regime associated with low psychological costs (those between x2
and x3 ) will expand. As the fine reaches the threshold level f1 , the high psychological cost
regime will be completely wiped out as shown in Fig. 2. This triggers a bandwagon effect
such that parents in the middle class (those whose types are between y1 and x4 ) move en
masse from being on time to being behind time. This is the reason for a significant increase
in the number of late-coming parents as the fine is introduced.
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Fig. 3. The fine is removed.

4.3. The ﬁne is removed
Suppose that the new equilibrium after the introduction of a monetary fine is at point x5
as shown in Fig. 3. The locus XX that corresponds to this new equilibrium is represented
by XX (f1 ≤ f < f0 ) in the figure.
Now let us remove the fine imposed. The locus XX (f1 ≤ f < f0 ) will then shift downward
and return to the locus with no fine, that is, XX (f = 0). As shown in Fig. 3, however, the
equilibrium after the removal of the fine will not return to point x1 but will settle at point x3 .
This result is simply due to the fact that the new status quo after the imposition of the fine
is at point x5 . Thus, we have obtained the result where the number of late-coming parents
remains higher and does not return to the pre-fine level after the fine is removed.17
The key here lies in there being two stable equilibria, x1 and x3 , associated with the
no-fine locus XX (f = 0). Which equilibrium will be realized critically depends on whether
17 According to our model, the portion of late-coming parents will keep increasing (decreasing) after the introduction (removal) of the fine until it has reached the new equilibrium (see Figs. 2 and 3). However, the data collected
in the G&R study move up and down after the introduction (removal) of the fine. A possible way of accounting
for the deviation between the prediction of our model and the data is to add an error term to our theoretical model
as is the case in regression analysis. After all, our model is a simplification of reality, abstracting from many
details. A theoretical model like ours may capture the trend of the actual movement but it cannot possibly take
into consideration all the up and down disturbances.
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the status quo portion of late-coming parents is a low number or a high number. Intuitively
speaking, the bite or effectiveness of the social norm against coming late hinges on the
number of late-coming parents at the status quo. If coming late is widespread and rampant,
the social norm will be too weak to generate a substantial psychological cost to inflict on
late-coming parents. By contrast, if coming late is confined to a few parents only, the social
norm will furnish a substantial psychological cost for late-coming parents. This explains
why, depending on where the status quo portion of late-coming parents is, the same no-fine
policy can result in very different portions of late-coming parents in equilibrium.

5. Discussion
As noted by Stigler (1987), the law of diminishing returns may set in from the beginning.
If this is the case, the functional relationship between λ̂ and x as represented by the locus XX
in Fig. 1 will be replaced by the locus XX in Fig. 4. As the arrows in Fig. 4 indicate, there
are two stable equilibria, x1 = 0 and x3 . If the status quo portion of late-coming parents

Fig. 4. Diminishing from the beginning.
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is not large enough before the fine is introduced, then the initial equilibrium must occur at
x1 = 0. However, this corner solution implies few or even no late-coming parents, which
seems inconsistent with the data collected in the G&R field study.
It is more than likely that the psychological cost in question would be none-existent or
next to none-existent if parents were to live in isolation. Through the incorporation of the
C term in (1), individual decisions will be made in social context rather than in isolation. It
is a game against your neighbors, not against nature or the authorities. This, we believe, is
the major deviation of our model from the standard model in the deterrence hypothesis.
Our model is built on the “on time” social norm and the psychological cost associated
with its violation. Although not mutually exclusive, the story of our model is clearly different
from the G&R story of an incomplete contract and parents’ changes in perception regarding
the contract. In our view, G&R have tended to emphasize the contradiction of the deterrence
hypothesis with their finding and have sought alternative, competing models to replace it. By
contrast, the predictive power of the deterrence hypothesis is qualified but not lost according
to our model. First, there are two terms rather than one term in (5a). Even if the deterrence
effect is dominated, it still exists. Second, and more importantly, the deterrence effect may
dominate the social norm-psychological cost effect so that the sign of (5a) becomes negative.
This is possible if the fine imposed is relatively large (i.e. f > f0 ).
When the sign of (5a) is negative, the locus XX (f > 0) will be located lower instead of
higher than the locus XX (f = 0) in terms of our figures. Consider the locus XX (f2 > f0 ) in
Fig. 5. The unique feature of this locus is that it is tangential to the locus YY at point y2 .
It is clear from Fig. 5 that once the fine is increased to f2 or higher, the portion of latecoming parents will be smaller than x1 at the new equilibrium.18 This result is interesting
and somewhat paradoxical, since the “right” policy for the return to a low-level equilibrium
is not the removal of the fine imposed, but a further increase in the fine (so that the new
locus will be XX (f2 > f0 ) or lower, rather than XX (f = 0)). It is important to recognize here
that we are not talking about imposing a very large fine so that no parents would dare to
come late. The deterrence-dominating outcome may result in our model even if the fine
imposed is smaller than the value of time (i.e. λ̂f < 0 may hold under f < v).
Our analysis above implies a novel prescription for the “stick” policy: fine enough
or don’t fine at all. A symmetric prescription for the “carrot” policy would then be:
pay enough or don’t pay at all. This is indeed the conclusion reached by Gneezy and
Rustichini (2000b), who addressed the relationship between performance and material incentives. In their paper Gneezy and Rustichini conducted experiments, showing that for
all positive but small enough compensations, the introduction of monetary compensation
would worsen rather then improve performance, though a higher monetary compensation did produce a better performance once money was offered. In the sense that the effect of monetary incentives on desirable behavior is not monotonic, our result resembles
this finding.
18 Catastrophe theory is a mathematical theory that studies how a continuous variation in parameters can cause
discontinuous effects or jumps in the large magnitude. The discontinuous effects or jumps are known as “catastrophes.” From Figs. 2 and 5, we see that our model displays some feature of “catastrophes” in the sense that
there are large, discontinuous changes in the equilibrium portion of late-coming parents as the fine imposed varies
continuously. For an introduction to catastrophe theory and its applications in economics, see Rosser (2000).
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Fig. 5. The fine is increased further.

It is interesting to observe that in accounting for the G&R finding, our model as well as
G&R’s two models each rely on the relaxation or violation of the “all else equal” clause in the
deterrence hypothesis. The introduction of a monetary fine changes parents’ perceptions
of the social situation in which they are involved in G&R’s two models, while it erodes
the effectiveness of the “on time” norm against late-coming parents in our model. G&R
questioned the predictive strength of the deterrence hypothesis on the basis of the argument
that the “all else equal” clause included in the deterrence hypothesis might be hard to satisfy
in real life. In the light of G&R’s two models and our model, the moral is perhaps that before
applying the deterrence hypothesis to make a prediction, one should always check whether
there are any induced side effects that may render the “all else equal” clause inapplicable
and whether the induced side effects may more than offset the deterrence effect. In our
model, for example, one must know whether the elasticity ε is significant enough so as to
uphold the inequality (6).

6. Concluding remarks
G&R (p. 15) emphasized that the results from their field study “are probably more than
a curious finding.” Several recent empirical studies collaborate G&R’s emphasis, showing
that punishment may backfire and enhance rather than inhibit “crimes.” Sheffrin and Triest
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(1992) examined people’s attitudes on tax compliance and found that tax audits may negatively affect attitudes and create an adversarial relationship between the taxpayer and the
tax agency. Bewley (1999, Chapter 8) reported that the company managers he interviewed
believed that threats of pay cuts or of dismissal are counterproductive since they imply
coercion. Fehr and Gächter (2002) showed in their experiments that incentive contracts
involving explicit punishment may undermine voluntary cooperation. Bohnet et al. (2001)
studied the enforceability of incomplete contracts and demonstrated experimentally that
increasing the probability of enforcement may not raise the likelihood of contract performance; however, similar to our finding, higher performance will eventually result when
levels of enforcement are set high enough.19
Besides the finding that punishment may backfire, another major result found in G&R is
that “crimes” committed may persist or display inertia once they pass some threshold and
reach a high level. Gaviria (2000) documented a similar phenomenon for the violent crime
in Colombia. The Colombian violent crime escalated rapidly during the 1980s. Similar to
our model, Gaviria rationalized this escalation as a movement from a low- to a high-crime
equilibrium and found some empirical evidence consistent with his rationalization. Once a
high-crime equilibrium is reached, Gaviria argued on the basis of a wealth of casual evidence
that crime becomes the way of life in Colombia and it even receives some legitimacy in the
eyes of many Columbians.20
The erosion of social norms via interactions across “criminals” plays a crucial role in
our explanation of G&R’s second result. This mechanism may well explain other phenomena. U.S. consumer bankruptcy filing rates tripled from 1984 to 1991. This run-up in filing
rates constitutes one of the greatest puzzles in American bankruptcy law since both legal changes and economic conditions would predict otherwise. Buckley and Brinig (1998)
sought to account for the puzzle and argued that certain social norms, as captured by the
strength of social networks, conservative and hierarchical attitudes, and the social stigma of
promise-breaking, may have had an impact on the consumer’s decision to file bankruptcy.
Their empirical result suggests that, more than anything, the explosion in filing rates is attributable to a shift in social norms. Sampson et al. (1997) interviewed nearly 8800 residents
in 343 neighborhoods and asked them whether in their neighborhood people can be trusted,
share the same values, get along with one another, and so on. They employed the responses to
construct an index of “collective efficacy” and found that this index can explain a large proportion of crime variation across neighborhoods. Consistent with our mechanism, Sheffrin
19 Incentives may take the negative form of punishment, but they may also take the positive form of reward. In
his influential book The Gift Relationship, Titmuss (1970) advanced the argument that payments for donations of
human blood may cause altruism to decline and negatively affect people’s willingness to donate blood. Stewart
(1992) presented a theoretical model of blood supply a la Akerlof (1980) to illustrate Titmuss’s argument. An
argument analogous to Titmuss’s appears in the field of social psychology. It is the so-called “hidden costs of
reward”: externally imposed material reward may undermine an individual’s intrinsic motivation to carry out a
pleasant activity. Professor Frey and his co-authors have extensively explored the relevance of this literature to
economics; see Frey (1994), Frey et al. (1996), and Frey and Oberholzer-Gee (1997).
20 There is the so-called “overload theory” in the crime and punishment literature: crime will increase still further
if funding for law enforcement does not increase enough to prevent the expected penalty from falling. This theory
can also generate multiple equilibria, allowing for the possibility that an economy will move from a low- to a
high-crime equilibrium. See Rasmusen (1996) for the relevant references.
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and Triest showed empirically that publicity regarding the existing degree of tax evasion
may increase evasion further as taxpayers alter their perceptions of social norms. Falk and
Fischbacher (2002) detected in their controlled laboratory experiments that subjects have a
lower propensity to comply with the norm that “they should not steal” the more that others
steal.
We conclude our paper by highlighting several salient features that are displayed in our
presented figures. These features summarize the gist of our formal model.21
1. Multiple equilibria: Depending on initial conditions, seemingly identical situations may
result in very different outcomes (for example, the equilibrium portions of late-coming
parents, x1 and x3 , are both identified with no fine, f = 0; see Fig. 1).
2. Sudden jumps: Aggregate behavior may jump discontinuously even though parameters within the economy vary smoothly (for example, the equilibrium portion of
late-coming parents will jump from y1 to x4 when the fine imposed reaches f1 ; see
Fig. 2).
3. No middle ground: The level of aggregate behavior is either low or high and there is no
middle ground in between (for example, the portion of late-coming parents, x2 , is an
unstable equilibrium and hence realized equilibria will be either low (x1 ) or high (x3 );
see Fig. 1).
4. Cycles: Aggregate behavior may exhibit cyclical patterns as parameters within the economy vary (for example, the equilibrium portion of late-coming parents will revert back
to a low level x0 when the fine is raised to f2 ; see Fig. 5).
To generate some or all of these features, the modeling strategy is actually simple. First
of all, consider a binary-choice decision problem22 : whether to commit a crime, to evade
tax, to dine at a restaurant, to adopt a PC operating system, to shirk in the workplace, and
to participate in a political protest, and so on and so forth. Next, let the individual decision
hinge on how many others have made the same choice so that there exists the “snowballing”
effect of social interactions (λ̂x > 0 in our model). This hinge may be due to the bite of
social norms as in our model or some other reasons (say, the pleasure from consuming a
good is greater when many people consume it as suggested in Becker, 1991). The third step
is to vary parameters within the economy so as to shift the locus upward or downward in
a way similar to shifting the XX curve in our model. The resulting features obtained may
explain a variety of phenomena, including the frequently observed cyclical pattern in crime
rates and their dramatic changes over time and space,23 the possible avalanche in people’s
tax evasion,24 fickle consumer demand,25 the mass switching of operating systems from

21

These features are associated with some elementary catastrophes; see Rosser (2000) for the detail.
A continuous-choice decision problem can be reduced to a binary-choice one. For example, consider the
decision about tax evasion. Once the decision to evade tax has been made, there will be an optimal amount of tax
evaded. We can then confine the analysis to comparing the payoff from no evasion with that from optimal evasion.
23 See, for example, Glaeser et al. and the references therein for the evidence.
24 Myles and Naylor (1996) considered a tax-evasion model with group conformity and social customs. They
obtained a related result: an economy previously characterized by no evasion may be destroyed by a small change
in the tax rate, resulting in a potential epidemic of tax evasion.
25 See Becker.
22
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DOS to Windows,26 employers’ hesitation to cut worker pay even during the recession,27
and the tipping of political protests over into revolution.28 It is hoped that these illustrations
may be persuasive of potentially wide-ranging applications of our formal model.
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