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Abstract

This paper introduces a formal model of internal constraints that derives the link between

initial disadvantage with aspirations and choices. We show how the cognitive windows of indi-

viduals are endogenously determined and show how an individual�s cognitive neighbors impacts

on internal constraints. Our analysis suggests that accounting for poverty traps requires an

account of how the external disadvantage and internal constraints interact and provides a jus-

ti�cation for intervention programs that aim to shock aspirations directly and seek to empower

participants.
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1 Introduction

In contrast to transient poverty, persistent poverty1 is not just a snapshot of those who are poor now,

but a condition that implies an understanding of a multidimensional process which makes people

poor and keeps them poor2 .

An in�uential literature, advocated mostly by economists studying the origins of "poverty traps,"

argues that persistent poverty is due to constraints that are external to the individual.3 Examples of

such constraints are credit or insurance market imperfections (Loury, 1981; Galor and Zeira, 1993;

Banerjee and Newman, 1991, 1993; Torvik, 1993 among others) coordination problems (Da Rin and

Hellman, 2002, Kremer, 1993 among others), institutional or governmental failures (Bardhan, 1997),

malnutrition (Dasgupta and Ray, 1986), neighborhood e¤ects (Durlauf, 2003) or fertility decisions

(Nelson, 1956).

A di¤erent approach argues that a poverty trap is perpetuated by the interaction between ex-

trinsic circumstances (initial disadvantage e.g. poverty or social exclusion) and intrinsic factors

such as aspirations and beliefs. The sole fact of being poor may a¤ect preferences by constraining

aspirations, self-con�dence or hope which may in turn limit poor people�s ability to participate and

alter their own condition.4 "Long-run poverty is fundamentally self-perpetuating [and] the entrap-

ment goes hand in hand with [...] lack of hope," argues Mookherjee (2003, p.5). According to this

view, development depends not only on increasing opportunities or relaxing external barriers, but

fundamentally on releasing individual�s internal constraints (Stern et al, 2004).

As pointed out by the anthropologist Arjun Appadurai (2004, p.59), poor people may lack the

capacity to aspire to "contest and alter the conditions of their own poverty." For Appadurai, the

1Persistent poverty is de�ned by the incapability to ful�ll basic needs during a period greater than 5 years,
2More than 300 million people world-wide have lived in persistent poverty in the late 1990s. The Chronic Poverty

Report 2004-2005 estimates that 40% of the poverty in Sub-Saharan Africa is persistent. For evidence of chronic or

persistent poverty see Jalan and Ravallion (1998), Fouarge and Layte (2003), Biewen (2003), Duncan et. al. (1993),

among others.
3See for example Azaridis and Stachurski (2004) or Azaradis (2004) for a literature review on Poverty Traps
4Social psychologists have documented the lack of hope and low self-esteem as a typical endogenous characteristic

in the personality of the poor population. Moreira (2003) studies the poor people in the North-eastern Brazil and

points out that �as the poor lose their values, they no longer believe in themselves. They go through a process of

Nihilism [denial of hope]�. He documents evidence that shows that the greatest part of the poor population has these

nihilistic characteristics and they submit themselves to the destiny that is given by God. The work of the renowned

sociologist W. J. Wilson provides a clear evidence of the link �social exclusion-lack of aspirations-poverty� that was

observed in U.S. urban ghettos since 1970. Wilson (1987) makes the case that the increasing �social isolation�of the

poor, especially the black poor, has greatly contributed to their poverty. �Out of sight, out of mind� allowed most

of the non-poor to either deny or forget the conditions in the ghetto. Moreover, Wilson argues that the causality

takes the other direction as well: poverty also implies exclusion. He claims that concentration of poverty results in

the isolation of the poor from the middle class and its corresponding role models, resources, and job networks. More

generally, he argues that being poor in a mixed-income neighbourhood is less damaging than being poor in a high

poverty neighbourhood.
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"capacity to aspire" is a navigational capacity which includes not only the ability to set goals or

aspirations but also the knowledge of how to achieve them. The higher the initial advantages, the

more chances an individual has to set higher aspirations and to see the pathways which lead to their

ful�llment. In contrast, the precarious life of poverty restricts the poor�s aspiration levels to those

of necessity, reinforcing and perpetuating the cycle of poverty and aspiration failure. A possible way

out of this trap, in Appadurai�s view, is to expand the poor�s aspiration horizon by means of role

models or to create programs which provide the poor with an arena in which to develop capabilities

and have voice. Thus the capacity to aspire is a key ingredient in any notion of empowerment5 . In

section 2 below, we review existing evidence on internal constraints and examine the link between

initial status and internal constraints.

Much of classical economic theory makes a sharp distinction between preference parameters (as-

pirations and beliefs) and their external circumstances (initial status or endowments) and assumes

that these are both exogenous to the individual. If there is a systematic link between initial disad-

vantage and aspirations and beliefs, one could assume that external circumstances directly operate

via a psychological channel and show how such a direct link could perpetuate poverty traps. In

fact two recent papers, Genicot and Ray (2009) (via the assumption of an exogenous aspirations

neighborhood) and Bannerjee and Mullainathan (2010) (via the assumption that proportion of extra

income spent on temptation goods is decreasing with overall consumption) take precisely this ap-

proach. In contrast, in this paper, we introduces a formal model of internal constraints that derives

the link between initial disadvantage with aspirations and choices to account for poverty traps and

aspirations failure6 .

In our model, an individual decision-maker�s ranking over available actions is a¤ected by her

aspirations (a preference parameter which modelled as a reference point) and which in turn, is

de�ned as her expected �nal status given her actions. We provide a formal characterization of an

internally constrained decision-maker as one who su¤ers a payo¤ loss by failing to fully internalize

the way aspirations adapt to actions. We, then, show that initial status determines the probability

with which the internal constraint binds: in this way we derive the link between initial disadvantage

and aspirations failure.

Next, we analyze the conditions under which external signals serve as a "role model" by endoge-

nously determining the cognitive window of the individual. A key ingredient in our analysis is the

5Atkinson (1998) de�nes social exclusion as a relative concept (people are excluded from a particular society) that

involves agency (people may exclude themselves) and it implies future hopes and expectations. People are excluded

not just because they are currently without a job or an income but because they have little prospects for the future.
6Our model can be viewed as a contribution to �ll the gap in the literature pointed out by Esther Du�o (2003,

p10): �. . . what is needed is a theory of how poverty in�uences decision-making, not only by a¤ecting the constraints,

but by changing the decision-making process itself�.
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notion of similarity-based learning7 which will determine the size of the cognitive window for an

individual. In choosing a cognitive window, the individual faces a trade-o¤ between (a) including

only those individuals who have a similar initial status but also likely to have similar aspirations

and achievement, and (b) including those individuals with a dissimilar (higher) initial status and

more likely to have higher aspirations. We show that an individual with low initial social status

will endogenously exclude individuals with a high initial social status from her cognitive window.

Moreover, the size of an individuals cognitive window is decreasing when (i) the cost of choosing

the action with a higher probability of altering status quo is higher, (ii) the bene�t of achieving a

higher �nal status is low when the individual has low aspirations is lower, (iii) the prior beliefs of

the individual are more pessimistic.

Building on these results, we show how the distribution of initial status determines whether or

not a society is connected. Between any two individuals in a connected society, there is a chain of

other individuals each of whom is contained in the cognitive window of, and therefore, is a potential

role model for, the preceding individual. In this sense, a poor individual is linked to rich individual in

a sequence of small steps. We show that in a connected society, even if one individual isn�t internally

constrained, no individual is. Therefore, we derive a link between disadvantage, the distribution of

initial status and binding internal constraints via the transmission of aspirations across individuals.

Overall, our analysis suggests a view of poverty traps that relies in an essential way on the

interaction between extrinsic circumstances and internal constraints. Our analysis suggests that one

way out of poverty traps is to directly shock the aspirations of individuals thus relaxing their internal

constraints. We examine two speci�c interventions, the Venezuelan Classical Music Orchestras for

children from disadvantaged backgrounds and the use of peers in altering actions, aspirations and

health outcomes of sex workers in Songachi in Kolkata. Note that if we had assumed that external

circumstances directly operate via a psychological channel in perpetuating poverty traps, we would

have to conclude that only changing extrinsic circumstances could alter poverty traps. In contrast,

our analysis implies that empowerment (the combination of opportunity and the "capacity to aspire")

is essential to the process by which individuals exit poverty traps.

The rest of the paper is structured as follows. Section 2 reviews evidence relating to internal

constraints and initial disadvantage. Section 3 reviews the related literature. Section 4 develops a

model of internal constraints. Section 5 studies how internal constraints may endogenously arise. It

also analyses the impact of role models on aspirations and the way individuals limit the size of their

cognitive neighborhood. Section 6 discusses speci�c attempts to alter the aspirations of individuals

and discusses policy implications. Section 6 gives �nal remarks. Proofs of all propositions are

7Similarity based comparisons are a key ingredient in Case Based Decision Theory (Gilboa and Schmeidler (2001)).
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collected in the appendix.

2 Evidence on internal constraints

A centre-piece of our paper is the idea that people, to varying degrees, face internal constraints

that hinder them from higher achievement. Indeed, there is widespread awareness, or at least

a perception, of such constraints � re�ected, for instance, in the burgeoning size of the self-help

industry.

There are very plausible reasons due to which such constraints are likely to be more binding

for the poor (and disadvantaged sections of society). For instance, if hard work is an important

ingredient for success, an individual�s beliefs about the role of hard work (versus luck or other

external circumstances) in in�uencing life outcomes, is an important factor that will shape his/her

e¤orts, goals and outcomes. A poor person�s beliefs on this matter may be quite di¤erent from

that of a richer person. The notion of a "locus of control" has been widely used by psychologists

to measure whether an individual perceives that outcomes are determined by oneself or by external

forces where an external locus of control indicates the presence of a binding internal constraint, a

fatalistic viewpoint. A number of studies, mainly in medicine have provided evidence of an income

gradient in the locus of control. For instance, the chart below (see Figure 1 and 2) re�ects such

di¤erences based on data from the Longitudinal Study of Young People in England (LSYPE 2006).

It shows that young people from deprived backgrounds believe that external factors have a bigger

role to play in their life outcomes than their own e¤orts. This is consistent with other evidence that

shows that lower socioeconomic status is typically associated with putting greater weight on the role

of external circumstances in determining life outcomes (Schultz and Schultz (2004)). Youth in the
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LSYPE also demonstrate less faith in their own academic abilities, or overall intelligence.

Deprived youth in the LSYPE study had the lowest academic aspirations across all income

quintiles. It is plausible that these beliefs and the low aspirations associated with them emerge from

the reality that people see in their own lives, and in the lives of those around them. No doubt, the

process of aspiration formation is very much in�uenced by a person�s social environment. In this

sense, poverty and deprivation causes people to aspire lower due to an informational disadvantage:

they witness too few success stories in their social milieu to learn what matters for success.

However, there is considerable evidence to show that external constraints also create internal

responses that compound the negative impact of adverse external factors. For instance, the work on

�stereotype threat�(by social psychologist Claude Steele and others) provides experimental evidence

that invoking racial/gender identity results in weaker performance among African Americans and

women respectively.

To take another case, the Dunedin Longitudinal Study in New Zealand shows that pessimistic

expectations signi�cantly increased the likelihood of frequent smoking and less frequent exercise

(Clark et al(2003)) �suggesting a feedback e¤ect from low aspirations to low e¤ort, even in matters

such as health where individual motivations need not be driven by market returns alone.

On the �ip (and positive) side too, there is evidence now available that points to the e¤ects of

higher �reference points� (or goals) on performance outcomes. Laboratory Experimental work by

Falk et al(2010) shows that when subjects have higher reference points for earnings, they persevere

longer at the experimental task. Inasmuch as aspirations may be regarded as �reference points for

life goals�, this evidence points to how higher goals can a¤ect people�s life outcomes.

In real life, such reference points emerge from the social setting that people inhabit. One impor-

tant issue here is to separate two distinct e¤ects of a poor person�s social milieu on his choices and
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outcomes. One is the information transmission e¤ects of a person�s social milieu; the other is the

set of values, beliefs and preferences that a¤ect his/her aspirations.

Two recent papers by Jensen (with Oster 2009, 2010) provide some suggestive evidence that

addresses this issue. Jensen(2010) reports the results of a �eld experiment in the Dominican Re-

public, where students were informed about the actual return di¤erential between primary and

secondary/tertiary education, which they had previously underestimated. There was a substantial

increase in perceived returns to education �but almost no discernible e¤ect on the actual rates of

completion of secondary schooling. This suggests at best a modest e¤ect of the informational role

of the social environment on a person�s aspirations, especially among the poor.

In contrast, Jensen and Oster(2009) report substantial changes in beliefs and attitudes on a

variety of gender-related issues as a result of exposure to Cable TV programs with inspiring female

protagonists. For instance, women in villages with cable TV reported lower tolerance to domestic

violence, weaker preference for sons as well as increases in autonomy and declines in fertility (see

also Ferrara on fertility e¤ects). The authors also �nd an increase in school enrolment for girls, in

villages where cable TV arrived earlier (and increased gender related programming).

The contrast between the modest e¤ects of information in the Dominican Republic and the

signi�cant e¤ects of characters in a soap opera on gender-related beliefs and outcomes in India is

striking. It suggests that an individual�s social environment has a distinct aspirational e¤ect on her

beliefs and goals, independent of the information transmitted through others�life experiences.

Separating out these two channels is the subject of ongoing research.

3 Relation to the Literature

The idea that choices are determined by aspirations is not new in the economics literature and goes

back to the seminal work of Simon (1955) and more recently, Selten (1998).

Ray (2003) (commenting on Appadurai (2004)) and Genicot and Ray (2009), argue that poverty

and failure of aspirations may be reciprocally linked within a self-sustaining trap. By studying a

model in which individuals choose a level of e¤ort to minimize their aspirations gap, Ray (2003) and

Genicot and Ray (2009) show that individual investment e¤orts should be minimal for both high and

low aspiration gaps. In both these papers, the aspirations neighborhood of an individual is taken

as exogenous and as aspirations are formed as a function of an individual�s exogenous aspirations

neighborhood, Genicot and Ray (2009) assume that aspirations is the psychological channel by which

extrinsic circumstances a¤ect individual choices and play a role in perpetuating poverty traps.

Bannerjee and Mullainathan (2010) also examine poverty traps in model where poorer individuals
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allocate a higher proportion of their income to temptation goods relative to individuals with a higher

income. A key assumption in their analysis relates to the shape of temptation viewed as a function

of overall consumption so that temptation is assumed to be the psychological channel by which

extrinsic circumstances a¤ect individual choice and thus perpetuate poverty traps.

is another closely related paper. They study a model of aspiration traps where an individual in

period t = 0 makes a choice which will a¤ect her attitude for the rest of her life:

Our paper is also related to the literature on endogenous reference points (Shalev (2000), Koszegi

(2005), Koszegi and Rabin (2006) and (2007), Heifetz and Minelli (2006), Dalton and Ghosal (2010)).

However, in this paper, we not only show that multiple, payo¤ ranked outcomes are possible (a result

already obtained in the previous literature), we also specify a selection mechanism to account for

why individuals would converge to a payo¤ dominated outcome to perpetuate initial disadvantage

and also the di¤erent ways in which reference may be manipulated (eg role models).

Our paper is also related to the literature of relative deprivation because the concept of poverty

we use is a relative one.8 It is also related to the literature of empowerment, since it provides an

analytical framework to support the theoretical ideas of empowerment.9 As in the literature of

neighborhood e¤ects (Durlauf, 2003), we also obtain the result that persistence in economic status

could be generated by group-level in�uences on individuals, although unlike that literature, we focus

on aspirations as the transmission mechanism.

That aspirations adapt to chosen actions also appears in a strategic context in the literature

of reinforcement learning in games where agents adapt by comparing payo¤s achieved from actions

chosen in the past relative to an aspiration level. (See for instance Bendor, Mookherjee and Ray,

2001 or Karandikar et al, 1998).

Finally, our paper is related to some speci�c particular models that take identity issues into

consideration to study poverty and social exclusion, such us Akerlof and Kranton (2000), Ho¤ and

Pandey (2004) or Ho¤ and Sen (2005)

4 A model of internal constraints

4.1 Set-up

We study a single decision maker, characterized by an initial social status, who has to choose a

costly action that determines the probability distribution over achieved or �nal social status. The

8See Stark and Taylor (1991) for a general introduction to relative deprivation, Deaton (2001) for an application

to health, Stark (2006) for an application to growth. For empirical papers on relative deprivation, see Duclos and

Philippe (2002), Satya (1991), Berrebi and Silber (1985) among others.
9See for instance Stern (2004), World Bank (2002), or Alsop and Heinsohn (2005)
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aspiration of the individual is de�ned as the expected social status given her chosen action and is

modelled as a reference point that a¤ects the bene�t the individual obtains from her �nal social

status.

The notation is as follows:

� Initial status: �0 2 � � <;

� Aspirations: g 2 �;

� Action: a 2 A � <;

� Final or achieved status: � 2 �;

� The prior distribution over �nal status given action a: p(�; a).

We will assume that � is closed bounded interval (so that � =
�
�; �
�
) and A is a closed, bounded

set (possibly �nite). All payo¤ relevant functions will be assumed to be continuous.

Payo¤s of the decision-maker over actions is described by the utility function

u(a; g; �0) =

Z
�2�

p(�; a)b (�; g) d� � c (a; �0)

where b(�; g) is the bene�t that the individual obtains from the achieved social status given her goal

g and c (a; �0) is the cost of action which is assumed to depend on the initial social status of the

individual. Note that in our formulation, beliefs over �nal status are a function of chosen actions

only: in other words, we do not make a direct assumption on how extrinsic circumstances might

a¤ect psychological variables (beliefs, aspirations): we will derive such a link.

Using individual data from Switzerland on reported life satisfaction as a proxy measure for utility

and income evaluation measures as a proxy for aspiration levels, Stutzer (2004) provides evidence

that payo¤s are increasing in income and decreasing in aspirations. In recent work, Abeler et. al.

(2010) have shown in a lab setting that goals will enter preferences as a reference point and that

goals and e¤ort provision are complements.

We will assume that the bene�t function can be written as

b(�; g) = �(�) + v(x)

where �(�) is increasing in � (so that the decision-maker gets a direct payo¤ gain when her �nal

status is higher rather than lower) and v(x) is a S -shaped, loss averse Kahneman-Tversky value

function, de�ned over relative gains and losses x = ��g
� (i.e. the gain or loss � � g expressed as

a proportion of � the achieved social status). Speci�cally, we assume that v(x) is (i) concave and

di¤erentiable over gains, (ii) convex and di¤erentiable over losses, and (iii) loss averse i.e. steeper

over losses than over gains so that 0 is the kink point for the value function.

It will be convenient to make the following assumption on the value function which limits the

convexity of the value function over (relative) losses:
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Assumption 1: �v00(x)(1� x) + v0(x) � 0 for all x < 0.

Note that assumption 1 is automatically satis�ed when the value function is linear over losses.

Consider the following value function

v(x) =

�
Kx� x2; if x > 0

�K (�x) + b (�x)2 ; b > 1 if x � 0:

By computation, it is veri�ed that this value does satisfy the condition �v0(x)(1� x) + v0(x) � 0 i¤

K > 2b(1 + 2b
�
� � �

�
) so that the set of value functions that satisfy assumption 1 is non-null.

The following proposition characterizes the properties of the above bene�t function b(�; g).

Proposition 1: b(�; g) is increasing in �. When assumption 1 is satis�ed, for �0 � �, g0 � g,

b
�
�0; g0

�
� b(�; g0) � b

�
�0; g

�
� b(�; g) i.e. the bene�t function satis�es increasing di¤erences in �

and g.

Proof. See appendix. �
Proposition 1 shows that under assumption 1, the incremental relative gain from enhanced social

status is increasing in aspirations, a key complementarity characterization of the bene�t function

that will be in the remainder of the paper.

When assumption 1 is violated, it is easily checked that for �0 � �, g0 � g, b
�
�0; g0

�
� b(�; g0) �

b
�
�0; g

�
� b(�; g) only when �0 � g; otherwise, if both �; �0 < g, then b

�
�0; g0

�
� b(�; g0) � b

�
�0; g

�
�

b(�; g) (decreasing di¤erences in �; g) so that the the incremental relative gain from enhanced social

status is decreasing in aspirations when aspirations are too high to begin with.

Although for the sake of concreteness, we have modelled the bene�t function using Kahneman-

Tversky value functions, a number of other functional forms for the bene�t function would also

satisfy Proposition 1. An example is b(�; g) = �� � �0
��� ��g� ��� where � > �0 > 010 .

Next, we explicitly model the aspirations of the individual. According to MacLeod (1995, p.15)

"aspirations re�ect individual�s view of his or her own chances for getting ahead and are an internal-

ization of objective probabilities [...] [aspirations] are acquired in the "habitus" of the individual."

Consistent with this view, we model aspirations, g, as the expected status given individual�s actions

and her initial status:

g =

Z
�2�

p(�; a)�d� = �(a)

Note that this formulation has the desirable feature that, in the absence of uncertainty when �nal

status is a deterministic function of actions, the aspiration level of the individual is simply the �nal

status she will achieve given her actions. Of course, with uncertainty, captured by the prior beliefs

10A di¤erent example is b(�; g) = C� �
�
��g
�

�2
; for large but �nite C > 0. Unlike the case with value functions,

both these functions are symmetric in that gains and losses in the �nal social status relative to an aspiration level are

treated in the same way.
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p(�; a), the individual will only be able to aspire to (and calculate) the expected �nal status given

her actions.

Consistent with Simon (1955) and Selten (1998), the above formulation allows aspirations to

adapt to actions chosen by individuals, an old idea in psychology (Helson (1964), Brickman and

Campbell (1971), Parducci (1995)) and has recently been empirically validated by economists (eg.

Clark et. al. (2008) amongst others).

At this point, it is convenient to state the following assumption that will be used throughout the

paper:

Assumption 2: (i) p(�; a0) �rst order stochastically dominates p(�; a) whenever a0 � a; (ii)

c(a) is increasing in a.

For a �xed initial social status, assumption 2(i), together with assumption 2(ii), states that the

probability of achieving a higher social status increases when the decision-maker chooses a costlier

action.

4.2 Internal constraints

Throughout this part of the paper, we assume that the decision-maker takes her prior beliefs and

initial status p(:); �0 as given when choosing her actions. In order to model an internally constrained

decision-maker, we will distinguish between behavioral and standard solutions to the underlying

decision problem.

4.2.1 Behavioral decisions

The �rst solution concept assumes that although aspirations of the individual adapt to her actions,

the individual does not internalize the implications of such an adaptive process on her payo¤s fully

when she makes a decision. On the contrary, she takes her aspirations as given when choosing her

actions. Easterlin (2005), in the context of material aspirations, provides evidence of such a failure

to internalize the adaptation of aspirations to actions.

We will require that in any decision outcome aspirations and actions are mutually consistent. We

label this situation a behavioral decision problem (BDP). An outcome of a BDP can be interpreted

as the steady state of an adaptive mechanism in which the aspiration level at t + 1 depends on

action chosen at t but the individual myopically does not anticipate the adjustment of aspirations

to chosen actions at t. Such an adaptive process is implicit in Simon (1955) and Selten (1998) in

their discussion of solutions to decision-problems where aspirations a¤ect choices.

In a behavioral decision, the decision-maker chooses a, while taking g as given, to solve

11



Maxa2Au(a; g; �0) =

Z
�2�

p(�; a)b (�; g) d� � c (a; �0)

Let a(g; �0) denote the set of payo¤ maximizing actions.

De�nition 1: A Behavioral Solution is a pair (a�; g�) such that (i) a� 2 a(g�; �0) and (ii)

g� = �(a�).

In a behavioral solution the individual takes her aspirations as given although the chosen action

and the aspirations have to be mutually consistent via the feedback �(:). Therefore, at a behavioral

solution, the individual does not internalize the feedback from actions to aspirations and imposes

an externality on herself11 .

Let E (�0) denote the set of behavioral solutions. The following useful result clari�es the structure

of the set of behavioral solutions and provides an explicit characterization of this set.

Proposition 2: Suppose assumptions 1 and 2 are satis�ed. Then, payo¤s satisfy the property

of increasing di¤erences in (a; g) and it follows that there exists a minimal and maximal element in

a(g; �0), a(g; �0) and a(g; �0), both of which are increasing in g. Moreover, there exists a minimal

and maximal elements in E (�0),
�
a�(�0); g

�(�0)
�
and (a�(�0); g�(�0)).

Proof. See appendix. �
Proposition 2 shows that at a behavioral solution, the action chosen by the individual is increasing

in her aspirations. Note that it is straightforward to construct examples where behavioral solutions

may be payo¤ ranked so that the maximal solution namely the one with highest action and highest

aspirations payo¤ dominates all other solutions. Therefore, if multiple solutions exist there is the

possibility that internal constraints may bind resulting in aspirations failure12 .

4.2.2 Standard decisions

The second solution concept is that of standard decision problems (SDP) where the decision-maker

internalizes the fact that her aspirations are a function of her chosen actions as they are nothing but

the expected �nal status given her actions. The idea here is that the individual is farsighted. She

anticipates that her aspirations at t+ 1 are a¤ected by the action chosen at t, and taking this into

account, she chooses her optimal action. We do not claim that actual individuals behave like this.

Rather, this provides us with a normative benchmark against which the outcomes of a behavioral

decision can be evaluated. We formalize the concept of a standard solution in the following de�nition:

11See Dalton and Ghosal (2010) for a general model that works out the consequences of this point.
12Note, however, that merely asserting the possibility of multiple solutions may not be su¢ cient to assert that there

will be aspirations failure: it will still have to be argued why the decision-maker converges to a payo¤ dominated

solution. For the moment, we merely note that an aspirations failure is a possibility and we will return to this issue

in greater detail below.
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De�nition 2. A standard solution is a pair (â; ĝ) such that

â 2 argmax
a2A

m(a; �0) =

Z
�2�

p(�; a)b (�; �(a)) d� � c (a; �0)

and

ĝ = �(â) =

Z
�2�

p(�; â)�d�

In contrast to a behavioral solution, in a standard solution the individual internalizes the feedback

from actions to aspirations and chooses the action accordingly.

Let M (�0) denote the set of standard solutions. The following proposition provides a character-

ization of standard solutions:

Proposition 3. There exists a standard solution. The payo¤ at any standard solution is at least

as great as the payo¤ at behavioral solution.

Proof. See appendix. �
Proposition 3 shows that a standard solution always (weakly) welfare dominates a behavioral

solution. By de�nition, all standard solutions yield the same payo¤.

4.2.3 Internally constrained decision-making

Note that the payo¤ to the individual at a standard solution sets a normative benchmark against

which the payo¤s of a behavioral decision can be compared. This motivates the de�nition of an

internal constraint studied below.

We are now in a position to state the following de�nition:

De�nition 3. An individual is internally constrained at a behavioral solution (a�; g�) whenever

(a�; g�) =2M (�0).

The above de�nition can be justi�ed on the grounds that by Proposition 2 the payo¤ at any stan-

dard solution is (weakly) greater than the payo¤ at behavioral solution. Therefore, if the maximal

behavioral solution isn�t also a standard solution, the individual is always internally constrained.

When the individual is choosing an action behaviorally, if E (�0) \M (�0) is empty, the above

de�nition implies that the individual is always internally constrained. Even if the maximal behavioral

solution is a standard solution, as long as there are multiple behavioral solutions, there is the

possibility that the decision-maker is internally constrained.

Our characterization of an internally constrained individual is closely related to the notion of

"personal autonomy". Autonomy is considered a basic psychological need (see Ryan and Deci, 2006)

and it has been linked to human capital and welfare (Woo, 1984)). Elster (1983) de�nes autonomous

preferences (or desires) as those �that have been deliberately chosen, acquired or modi�ed �either by

an act of will or by a process of character planning�(pp. 22). As Ryan and Deci (2006) illustrate,
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a man who decides to "have another drink" would not be autonomous unless, in re�ecting on this

motive, he could fully endorse it.

In our framework, a standard solution models autonomous choice. Therefore, in our model, an

internally constrained individual is one whose failure to internalize the feedback from actions to

aspirations (i.e. individuals who solve a behavioral decision) results in a reduced payo¤ (relative to

the normative benchmark of a standard solution)13 .

This leads us to ask the following question: what is the necessary and su¢ cient condition for

a behavioral solution (a�; g�) not to be a standard solution i.e. (a�; g�) =2 M (�0)? Clearly such a

condition will ensure that the decision-maker is always internally constrained.

To this end, consider the following condition:

C : For (a; g), (a0; g0) such that g = �(a) and g0 = � (a0), if u(a; g) � u(a0; g), then u(a; g) �

u(a0; g0).

Condition (C) states that if the action a weakly payo¤ dominates the action a0 at g = �(a), then

the pair (a; g) also weakly dominates the pair (a0; g0) where g0 = �(a0).

In the following proposition, we show that whenever (C) is violated at a behavioral solution

(a�; g�), the individual is internally constrained.

Proposition 4. A behavioral solution (a�; g�) is also a standard solution if and only if (C)

holds.

Proof: See appendix. �
In order to interpret just how restrictive condition (C) is it will be convenient to use �rst-order

conditions can be used to characterize both a behavioral solution and a standard solution. We will

need to assume that A is a continuous variable contained a convex and compact set.

However, in addition, there is a technical di¢ culty which we need to be careful about.

As 0 is a kink-point of the value function, the value function isn�t di¤erentiable in g. Essentially,

we will need to work with the subgradient14 of v(:) (and u(:) and m(:)) and note that at an action

a is an interior solution to a standard decision problem optimum if and only if 0 is contained in the

subdi¤erential of m(:) at a and for each �xed g, an action a is an interior optimum of u(:) if and only

if 0 is contained in the subgradient (with respect to a) of u(:) at a (Hiriart-Urruty and Lemarechal

13Note that our framework is consistent with a scenario where the decision-maker partially internalises the feedback

from actions to aspirations with probability �. In such scenario, the individual in a behavioral decision chooses actions

to maximize ~u(a; g; �0) = �u(a; g; �0) + (1� �)v(a; �0).
14A vector g is a subgradient f : <n ! < at x in the domain of f if for all z in the domain of f , f(z) � f(x)+gT (z�x).

A function f is called subdi¤erentiable at x if there exists at least one subgradient at x. The set of subgradients (

a closed convex set) of f at the point x is called the subdi¤erential of f at x, and is denotyed as @f(x). A function

is called subdi¤erentiable if is subdi¤erentiable at all points in its domain. Subdi¤erentials obey mnost of the same

rules as di¤erentials and in partcular, the sum rule and the chain rule.
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(2001)). Subgradients will be well de�ned v(:) is piece-wise linear or if, as we have already assume

the limit of the derivative of the value function over losses is well-de�ned as losses go to zero and

limit of the derivative of the value function over gains is well-de�ned as gains go to zero.

It follows that a standard solution must satisfy

0 2 @am(â; �0)

while a behavioral solution must satisfy

0 2 @au(a�; g�; �0), g� =
�Z

�2�
p(�; a�)�d�

�
:

The following proposition clari�es the link between a behavioral solution and a standard solution in

this setting:

Proposition 5. 0 =2 @am(a�; �0) i.e. the decision-maker is always internally constrained.

Proof: See appendix. �.
Proposition 5 makes the point that in our semi-smooth setting where some version of �rst-order

conditions can be used to characterize solution to both behavioral and standard decision problems,

condition (C) is never satis�ed and the decision-maker is always internally constrained. However, as

we shall see below, there are situations where a non-empty subset of behavioral solutions could be a

standard solution. In such cases, to ensure that the individual is internally constrained, we will have

to show why an individual will end selecting the payo¤ dominated behavioral solution. We present

such an argument below in the next subsection.

4.3 Internal constraints and extrinsic circumstances

So far, we have examined decision-making and internal constraints for a �xed initial status �0. As

the review of the evidence on internal constraints in Section 2 suggests, an individual is more likely

to be internally constrained is she is is poor than if she is rich. In this part of the paper, using the

model of internal constraints developed above, we will derive the link between initial disadvantage

and internal constraints.

To this end, we will make two assumptions. To begin with we will assume that c(a; �00) satis�es

decreasing di¤erences in a; �00 so that an individual with a higher initial status assesses a lower

incremental cost of choosing an action that improves the likelihood of achieving a higher �nal state

than a poorer individual. Formally, we make the following assumption:

Assumption 3: c(a; �00) �rst order satis�es decreasing di¤erences in a; �
0
0.

The next proposition clari�es how the set of behavioral solutions behaves as initial status changes:

Proposition 6. The minimal and maximal elements in E (�0),
�
a�(�0); g

�(�0)
�
and (a�(�0); g�(�0)) ;

are increasing in �0.
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Proof: See appendix. �.
Proposition 6 shows that the set of behavioral solutions is (weakly) increasing in the initial social

status of the individual, �0, so that both higher aspirations and higher actions (which, in turn, have

higher likelihood of changing status quo) are associated with higher initial status. In this sense,

already an individual with a lower initial social status is at a disadvantage relative to an individual

with a higher social status as the former is will have, in general, both lower aspirations and a lower

probability of changing status quo consistent with the possibility of a poverty trap.

The above proposition tells us that the set of behavioral solutions is weakly increasing in initial

status: it still doesn�t tell us why internal constraint is more likely to bind for a poorer individual.

Is there a selection mechanism which entails that the individual will converge to a payo¤ dominated

behavioral solution?

To answer this question, consider the case where the individual has a �nite number of available

actions so that A = fa1; :::; aNg with an < an+1, n = 0; 1; :::; N � 1 and suppose � is a compact

interval interval
�
�; �
�
. For each action an let

gn =

Z
�2�

p(�; an)�d�:

By �rst order stochastic dominance note that gn < gn+1, n = 0; 1; :::; N � 1. Assume that each

behavioral solutions is strict so that all pairs f(ak; gk) : 1 � k � Kg which are behavioral solutions

have the property that u (ak; gk; �0) > u (a; gk; �0) for all a 2 A. Assume that the behavioral solution

(ak; gk) is payo¤ dominated by (ak0 ; gk0) whenever k < k0. Finally, we assume that (aK ; gK) is also

a standard solution so that any other decision outcome corresponds to an internally constrained

individual.

De�ne a sequence f~gk (�0) : 0 � k � Kg where for each k � 1, k < K, ~gk (�0) solves the equationZ
�2�

p(�; ak+1)b (�; g) d� � c (ak+1; �0)

=

Z
�2�

p(�; ak)b (�; g) d� � c (ak; �0) :

with ~g0 (�0) = � and ~gK (�0) = �. Observe that under assumption 2, as c (a; �0) satis�es decreasing

di¤erences in a; �0, the right hand side of the equation (derived by re-arranging terms in the preceding

equation) Z
�2�

(p(�; ak+1; �0)� p(�; ak; �0)) b (�; g) d�

= c (ak+1; �0)� c (ak; �0) :

is decreasing in �0. Therefore, ~gk (�0) is decreasing in �0 for each k � 1, k < K.
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By construction, note that for each k and g0 2 (~gk�1 (�0) ; ~gk (�0)), ak u (ak; g0; �0) > u (a; g0; �0)

for all a 2 A so that ak is the unique best response. Therefore, (~gk�1 (�0) ; ~gk (�0)) is the basin of

attraction of the behavioral decision (ak; gk).

Suppose there is some initial value of g0 generated by some pdf f(g) (with associated cdf F (g))

over �. Then if g0 2 (~gk�1 (�0) ; ~gk (�0)), the individual will choose ak and there will end up with

an aspiration level gk i.e. the behavioral decision (ak; gk). Therefore, the probability with which

the internal constraint binds (i.e. g0 is not in the basin of attraction of the behavioral decision

(aK ; gK)) is the probability that g0 < ~gK�1 (�0) which is F (~gK�1 (�0)). As ~g (�0) is decreasing in

�0, the probability that internal constraint binds, F (~g (�0)), is decreasing in �0.

Therefore, the lower is the initial status of the individual the greater is the probability that the

internal constraint binds and in a behavioral decision.

The preceding discussion can be summarized in the following proposition:

Proposition 7: The greater the disadvantage (measured in terms of initial status) of the

decision-maker, the greater is the likelihood that the internal constraint binds i.e. aspirations failure

occurs.

This result precisely re�ects MacLeod (1995) description of his ethnographical studies on aspi-

rations in deprived neighborhoods: "a lower class child growing up in an environment where success

is rare is much less likely to develop strong ambitions than is a middle-class boy growing up in a

social world of people by those who have �made it�and where the connections between e¤ort and

reward is taken for granted" (p.15)

Both �0 and/or F (:) can interpreted as a characteristic of the individual being studied. For

example an individual who has a low social status but has the right motivation could tend to do

better than another low status individual with low motivation. From a policy perspective, the

relevant instruments will attempt to address both �0 and/or F (:). For example changes in �0

could correspond to things like changes in initial wealth (social status, health, location, nutrition,

housing etc.) of an individual while changes in F (:) could correspond to process by which the initial

aspirations levels.

One way to raise the aspirations of all individuals belonging to a disadvantaged group would be

to alter the behavior of a carefully chosen subset of such individuals. A di¤erent way would be to

raise the self-con�dence of a disadvantaged individual directly. The two case studies, Classical Music

Orchestras for children from disadvantaged backgrounds and the decrease in the HIV infections in

Sonagachi (Kolkata�s oldest and best established red-light district), discussed in greater detail in

Section 5, illustrate the above points.
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5 Role models, cognitive neighborhoods and the transmis-

sion of aspirations

In practice, one way of raising aspirations (i.e. relaxing the internal constraint directly) is by

observing role models (Rao and Walton, 2004): individuals draw on the aspirations of their cognitive

neighbors and, in this sense, role models may become an important variable in the formation of

their aspirations. But what determines which other individuals are cognitive neighbors and, thus,

potential role models of the decision-maker? We will address this question in this section.

5.1 A simpli�ed model of aspirations failure

To �x matters, throughout this section we will focus an extremely simpli�ed version of the general

model studied in the preceding section. Let the individual choose between just two actions, A =

fa; �ag. Let g (�0) = �(a; �0) and g (�0) = �(a; �0). Let ~g (�0) solve the equationZ
�2�

p(�; a)b (�; g) d� � c (a; �0)

=

Z
�2�

p(�; a)b (�; g) d� � c (a; �0) :

and assume that (i) g (�0) < ~g (�0) < g (�0) so that both (a; g (�0)) and
�
a; g (�0)

�
are behavioral

solutions, and (ii) (a; g (�0)) is the unique standard solution and that the individual is located at�
a; g (�0)

�
. Clearly, in this case, (a; g (�0)) payo¤ dominates

�
a; g (�0)

�
so that the latter decision

outcome corresponds to that of an internally constrained individual.

To further simplify matters, assume that at p (�0; a) = 1 and p
�
�0; a

�
= 0 for all �0 6= �0

so that choosing action a results in the individual perpetuating her initial status. In addition,

p (�0 +�; a) = p, p (�0; a) = 1 � p and p
�
�0; a

�
= 0 for all �0 =2 f�0; �0 +�g so that at a, the

individual attaches a probability p to improve her initial status by a discrete amount � while she

believes that she will remain at her initial social status with probability 1� p.

Further, for ease of exposition, it is convenient to normalize payo¤s so that b
�
�0; g (�0)

�
=

c (a; �0) = 0 and her payo¤ at
�
a; g (�0)

�
is set equal to zero. Under these assumptions observe that:

(i)
�
a; g (�0)

�
corresponds to an aspirations trap: as g (�0) = �0 < ~g (�0) she aspires to remain at

her initial social status and actually remains there;

(ii) (a; g (�0)) corresponds to a scenario with raised aspirations: g (�0) = �0+p� > ~g (�0) so that

she aspires to improve her initial status and believes she can do so with probability p.

Clearly ~g (�0) is decreasing in �0. If some initial value of g0 is generated by some pdf f(g) (with

associated cdf F (g)) over �. Then,
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(i) if g0 < ~g (�0), the individual will choose a and there will end up with an aspiration level g

i.e.
�
a; g
�
selected;

(ii) if g0 � ~g (�0), the individual will choose a and there will end up with an aspiration level g

i.e. (a; g) selected

As ~g (�0) is decreasing in �0, the probability that internal constraint binds i.e. the individual is

located in an aspirations trap, F (~g (�0)), is decreasing in �0.

5.2 Similarity based learning and endogeneous cognitive windows

So consider an internally constrained individual located in an aspirations trap. How does a role model

come into the picture? The role model comes into the picture as an external signal. Suppose the

individual observes an external signal which consists in the following information about a di¤erent

individual: the initial status, �00, action a and achieved social state �
0
0 + �. We say that this

individual becomes a role model when the internally constrained individual located in an aspirations

trap chooses the action a after observing the signal, i.e. the individual becomes inspirational. When

does it happen? Will any external signal convinces a "fatalistic" individual to choose an action that

shifts her to a better equilibrium? If not, what are the conditions under which this happens?

Social psychologists have studied these concerns for decades, and have consistently highlighted

the similarity of others as an important aspect for the transmission of aspirations (e.g. Lockwood

and Kunda, 1997). There are countless programs showcasing the successes of a superior individual

that are designed to boost the aspirations of a particular target group with similar initial conditions.

For example, prominent women scientists are often invited to address high school girls or eminent

African Americans are introduced to African American children. Moreover, not only similarity

has been shown to be an important aspect for the transmission of aspirations, but also research

have con�rmed that social comparison is an endogenous process (e.g., Festinger, 1954, Goethals &

Darley, 1977; Wood, 1989). That is, people choose to compare only with similar others and avoid

comparisons with dissimilar others.

In order to model the conditions under which an external signal serves as a role model, following

Gilboa and Schmeidler (2001), we endow the individual with a similarity function s : � � � !

[0; 1] where s
�
�0; �

0
0

�
= 0 denotes no similarity and s

�
�0; �

0
0

�
= 1 denotes full similarity. This

function provides a quanti�cation of the decision-maker�s similarity assessment of how similar her

own initial status is relative to the initial status of the potential role model. We assume that

assessing the similarity across di¤erent pairs of initial status is the main cognitive task of the decision-

maker. Importantly, the similarity function is subjective in the same sense in which probabilities are

subjective in expected utility theory. Gilboa and Schmeidler (2001) provide an axiomatic treatment
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of choice determined by similarity weighted payo¤ estimation.15 A continuous similarity function

that is consistent with Gilboa and Schmeidler (2001) is:

s
�
�00; �0

�
= 1�

���00 � �0����� � ���
Consistent with the above similarity function, we assume that s (�0; �0) = 1 and that s

�
�00; �0

�
is decreasing in the distance between �00 and �0.

Fix the external signal
�
�00; a; �

0
1 = �+ �

0
0

�
. Given a similarity function, the decision-maker

updates her payo¤s from choosing a as follows:

s
�
�00; �0

� �
b
�
�+ �0; g (�0)

�
� c (a; �0)

�
+ pb

�
�+ �0; g (�0)

�
� c (a; �0)

=
�
s
�
�00; �0

�
+ p

�
b
�
�+ �0; g (�0)

�
�
�
1 + s

�
�00; �0

��
c (a; �0)

which, after an a¢ ne transformation of payo¤s, is equivalent to

s
�
�00; �0

�
+ p

1 + s
�
�00; �0

�b ��+ �0; g (�0)�� c (a; �0)
This has the interpretation that after observing the external signal, the decision-maker has updated

her prior beliefs so that her posterior beliefs of changing her social status is:

p1 =
s
�
�00; �0

�
+ p

1 + s
�
�00; �0

�
and with probability 1� p1 she believes that she will remain at her initial social status.

As p1 is increasing in s
�
�00; �0

�
so that p1 � p0 with the strict inequality whenever s

�
�00; �0

�
> 0.

Therefore, the updating of priors after observing the external signal is an example of similarity based

learning.16

15We note that there may be an objective element in the assessment of similarity. The problem is familiar from

econometrics where one might want to infer the conditional distribution p (y 2 Ajx0) where the sample frequency of x0
is zero i.e. p(x0) = 0. Assume that all variables are unidimensional. In such scenarios, it is standard in econometrics

to use a uniform kernel estimate (Hardle, 1990; Manski, 1995) which is an estimate of the sample frequency with

which y 2 A amongst those observations xi such that jxi � x0j < d (where d is the sample speci�c bandwidth chosen
to con�ne attention to those observations in which xi is close to x0). In a sample with n observations, the expression

for the uniform kernel estimate is PN
i=1 1 (y 2 A)1 (jxi � x0j < d)PN

i=1 1 (jxi � x0j < d)
:

Then, the uniform kernel estimate corresponds to a "bandwidth" similarity function where

s
�
�00; �0

�
=
n1, if j�00 � �0j � d

0, otherwise

16Remark that in the case when n = 1 (the case of a single role model, the case studied so far), � =
h
�; �

i
� <

with the interpretation that x0 corresponds to �0, xi corresponds to �00 and y 2 A corresponds to achieving �0, the

expression for p1 reduces to uniform kernel estimate for the "bandwidth" similarity function.
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After observing the external signal, the decision-maker will choose a i¤

s
�
�00; �0

�
+ p

1 + s
�
�00; �0

�b ��+ �0; g (�0)�� c (a; �0) � 0
or equivalently

s
�
�00; �0

�
+ p

1 + s
�
�00; �0

� � p̂ (�0) = c (a; �0)

b
�
�+ �0; g (�0)

�
Observe that as s

�
�00; �0

�
! 0, p1 ! p. Moreover, if s

�
�00; �0

� �= 1, p1 �= 1+p
2 . Therefore, even

when s
�
�00; �0

�
= 1, the external signal serves as a role model i¤ 1+p

2 � p̂ (�0). Speci�cally, whenever

p̂ (�0) >
1+p
2 , the individual located at �0 will never learn from observing an external signal.

More interesting note that if lims(�00;�0)!0

s(�00;�0)+p
1+s(�00;�0)

= p < p̂ (�0). It follows that as long as

s
�
�00; �0

�
is (weakly) decreasing in the distance between �00 and �0 there is an endogenous upper

bound to the cognitive window of the individual which can be computed from the inequality

s
�
�00; �0

�
� p̂ (�0)� p
1� p̂ (�0)

:

As the fraction on the rhs of the preceding inequality is increasing in p̂ (�0). As p̂ (�0) =
c(a;�0)

b(�+�0;g(�0))
,

it follows that the size of the cognitive window of the individual located at �0 is decreasing when

(i) the cost of choosing the action �a is higher;

(ii) the bene�t of achieving a higher �nal status is low when the individual has low aspirations

is lower;

(iii) the prior beliefs of the individual are more pessimistic.

Note that for the individual who consists of the external signal to choose a; it must be the

case that she attaches a su¢ ciently high probability to alter her initial status in the �rst place i.e.

p0 � p̂
�
�00
�
where p0 is the initial belief of the individual in question. It follows that the ideal role

model is one with a similar initial status to the decision-maker but a much higher self-con�dence

than the decision-maker locked in an aspirations trap.

The following proposition summarizes the above discussion:

Proposition 8. Suppose p0 � p̂
�
�00
�
but p < p̂ (�0), the external signal will be a role model if and

only if p < p̂ (�0) �
s(�00;�0)+p
1+s(�00;�0)

. As long as s
�
�00; �0

�
is (weakly) decreasing in the distance between

�00 and �0 the size of the cognitive window of the individual located at �0 is implicitly de�ned by the

inequality s
�
�00; �0

�
� p̂(�0)�p

1�p̂(�0) and is decreasing in c (a; �0), b
�
�+ �0; g (�0)

�
and p.

Proposition 8 states the conditions under which the decision-maker will draw upon the aspirations

and achievements of a role model who will alter her choices, aspirations and achievements and show

her the way out of the aspirations trap. The key requirement is that it has to be the case that

the extrinsic circumstances (the initial status) of the role model are similar, in the view of the

decision maker, to the extrinsic circumstances (the initial status) of the decision-maker herself.
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Thus, the decision-maker will not attach much weight on the experience of success of an individual

who is characterized by very di¤erent circumstances such as culture or wealth or any other relevant

dimension viewed as relevant by the decision maker as determining initial status. Nevertheless, even

if the initial status of the role model will have to be similar to the decision-maker, the role model

will be required to have di¤erent beliefs i.e. have a much higher degree of self-con�dence.

Existing work on role models (see, for example, Chung (2000)) assume that individual attach a

similarity weight of one to the achievement of other individuals: in this case, Bayesian updating and

similarity based learning are the one and the same.

The above proposition explains how the decision-maker chooses her "cognitive window", the

sample of individuals from which the decision-maker draws her role models. Ideally, what a decision-

maker wants to observe is someone who is identical (similarity one) to herself but with a higher

level of aspirations and achievement. However, a person similar to herself is likely to have the

same aspirations, and make the same decisions as herself. So the decision-maker needs to include

individuals with a higher initial status than herself in her cognitive window.

Proposition 8 implies that a decision-maker with a low initial status will exclude those with

a higher initial status from her cognitive window when the similarity assessment is decreasing in

the distance between initial status. If the decision-maker�s includes only those individuals who are

similar to her in her cognitive window, she is likely to observe other individuals who have similar

aspirations and make similar decisions to herself. In order to increase the likelihood of observing

an individual who has a higher degree of self-con�dence and therefore, has higher aspirations and

achievement she will need to include individuals who aren�t similar (i.e. have a higher initial social

status) to herself. However, Proposition 8 implies that there is limit on how far the individual will

go so that, typically, there will be individuals who will be excluded from her cognitive window.

5.3 Connectedness and the transmission of aspirations

The upshot of the above analysis is that an individual included in the cognitive window of the

decision-maker (i.e. has the status of a role model) generates an information externality as, with

positive probability, the decision-maker will change her aspirations and her chosen upon observing

the achievement of such an individual. This suggests that there is the possibility of aspirations could

be transmitted across individuals in a society. We conclude this section with a simple N -person

extension of the preceding model where the transmission of aspirations is linked to the distribution

of initial social status (i.e. the nature of inequality) in a society.

To this end, consider a society with N (a large but �nite number) individuals distributed on�
�; �
�
. We say that i is connected to j if �i0 < �

j
0 but when j chooses �a j belongs to the cognitive
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neighborhood chosen by i and is a role model for i. A society is strongly connected if between any

two individuals i; j in a society there is a chain of individuals k1; :::; kM such that i is connected

to k1, km is connected to km+1, m = 1; :::;M � 1, and kM is connected to j. In other words, in a

connected society, any two individuals are linked by a chain of overlapping cognitive windows.

In this society, each individual is solving a decision-problem where the choice is between choosing

an action that perpetuates the status quo or an action that changes the status quo with some

probability. We assume that the default is choosing the status quo although the individual could

observe the actions and achievement of other individual included in her cognitive window before

choosing her action.

De�ne the similarity function so that s
�
�00; �0

�
= 1� j�00��0j

j���j . Then, Proposition 8 implies that

p̂ (�0) �
s(�00;�0)+p
1+s(�00;�0)

if and only if
���00 � �0�� � ��� � ��� � 1+p�2p̂(�0)2p̂(�0)

�
= ":

On �nal de�nition: the distribution of individuals in a society is globally dense if for each

individual player i there exists a di¤erent individual j with
����i0 � �j0��� < ��� � ��� � 1+p�2p̂(�0)2p̂(�0)

�
. When

the distribution of initial status is globally dense, then between any two individuals in a society,

there is a chain of other individuals each of whom is contained in the cognitive window of, and

therefore, is a potential role model for, the preceding individual. In this sense, a poor individual is

linked to rich individual in a sequence of small steps.

One �nal piece of notation: let G(:) denote the cumulative distribution function that generates

the initial beliefs p of each individual in the society.

Proposition 9. If the distribution of individuals is globally dense the society is strongly con-

nected. As long as there exists one individual k with pk � p̂
�
�k0

�
, all individuals in it choose

a and aspire to change their social status. The probability that all individuals will choose a is

maxk2N 1�G(p̂
�
�k0

�
).

Proof. See appendix. �
Thus, when the distribution of initial status is globally dense, the society is strongly connected.

In a connected society, whether or not any one decision-maker is internally constrained depends

on what other individuals included in her cognitive neighborhood do: each such individual imposes

an information externality on the individual that determines whether or not she is internally con-

strained. Therefore, as long as one individual is able to relax her internal constraint, all individuals

in the society are also able to relax their internal constraints.

The following example examines what happens when the distribution of individuals fails to be

globally dense.

Example 1. (Polarization and aspirations failure)

Consider a society where a fraction � individuals are initially located at � and 1� � individuals
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are initially located at � with s
�
�; �
�
= 0. Assume that p < p̂ (�0) for all �0 = � while p0 � p̂

�
�00
�

for all �00 = �. Observe that no �
0
0 = � is in the cognitive neighborhood of any �0 = �. Therefore, all

individuals initially located at � are internally constrained.�
The next example examines what happens in an egalitarian but poor society where the distrib-

ution of individuals is concentrated at a speci�c disadvantageous initial status.

Example 2. (Equality and aspirations failure)

Consider a society where all individuals are initially located at �. Assume that p̂ (�) > 1. Then,

clearly p < p̂ (�0) for all �0 = � and there is aspirations failure for all individuals initially located at

�. More generally, the probability that all individuals choose a = a is 1� [G(p̂ (�0))]N . �
Proposition 9, together with the examples 1 and 2, suggests that inequality in the distribution

of initial status may have subtle e¤ect on the how individuals in a society aspire and choose actions.

On the one hand, when the distribution of initial social status is polarized, the society may fail to

be connected and therefore, there will be failure in the transmission of aspirations across individuals

in that society and individuals with a low initial social status will be internally constrained and

caught in an aspirations trap. On the other hand, when there is perfect equality in the distribution

of initial social status, either all individuals in a society have high aspirations and seek to change

their status quo or all individuals in a society are caught in an aspirations trap. The latter is the

more likely scenario if all individuals in that society are poor to begin with.

6 Altering internal constraints in practice

If economic betterment is an important goal for policy, the formal analysis presented suggests that

direct attempts to alter the internal constraints of individuals can alter the aspirations and choices

of individuals. Thus, in addition to redistributive measures, our results suggest that interventions

that directly shock the aspirations of individuals or alter and enrich the cognitive neighborhoods of

individuals are likely to have a bene�cial impact.

One such programme is the Venezuelan Classical Music Orchestras for children from disadvan-

taged backgrounds. More than 400,000 Venezuelan children, most coming from poor families have

taken and take part of a network of orchestras directed by Jose Antonio Abreu that began being

carried out 30 years ago. The lessons are free of charge and a public foundation "FESNOJIV",

which is also supported by the Inter American Development Bank, provides the instruments. The

project does not primarily aim to create professional musicians, but to integrate poor children into

the society. 96 percent of the young musicians have good to excellent school records. They stand out

as high achievers thanks to their steady relationship with music. UNESCO awarded FESNOJIV its
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International Music Award in 1993-94 and in 1998 UNDP commended it as an outstanding example

of poverty reduction. In the words of its founder, Antonio Abreu17 : "The majority of the children

and juveniles belong to the groups that are most vulnerable and excluded in all of Venezuelan so-

ciety. Participating in the orchestral movement has made it possible for them to set up new goals,

plans, projects and dreams, and at the same time it is a way of creating meaning and helping them

in their day-to-day struggle for better conditions of life through the variety of opportunities that the

orchestral movement o¤ers them."

The importance of role models (Rao and Walton 2004) cannot be understood within the frame-

work of a standard cost-bene�t analysis. Individuals will draw on the aspirations of their cognitive

neighbors, and in this sense role models become an important variable in the formation of their

aspirations.

Changing a role model to break an aspiration trap has been empirically showed to be a very

e¤ective policy of poverty reduction. One of the most remarkable examples comes from Kolkata

(Calcutta), India. The objective of the Government by the 1990s was to decrease the HIV infections

in Sonagachi, Kolkata�s oldest and best established red-light district, with over 4,000 sex workers

working in 370 brothels that service about 20,000 clients a day (see Rao and Walton, 2004, p.7). As

Rao and Walton (op. cit.) points out, during the 1990s, the Government�s "interventions tended to

re�ect the values of the middle-class bureaucrats who crafted them. They focused on rehabilitating

the sex workers, rescuing them, and [...] training them." to be ready for an insertion in the "good

life". This strategy did not work. As Rao and Walton argues, the relatively high earnings in sex

work and the discrimination faced by former sex workers in the world outside Sonagachi, led most

women to return prostitution.

In this context, a very di¤erent strategy worked one which involved convincing and training

twelve sex workers which would pass the important information about the use of condoms as peers

education to their co-workers. This process, as argued by Rao and Walton, led over a period of two

or three years, to a "metamorphosis" in the sex worker�s aspirations. Moreover, the program was

remarkably successful as a health intervention, with almost all sex workers using condoms at least

some of the time and the HIV incidence in Sonagachi substantially decreased.

This successful health intervention can be interpreted with the lens of our model as a change in

the quality of the cognitive window of a decision-maker.

17See http://www.rightlivelihood.org/recip/abreu.htm
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7 Final Remarks

We propose a model that associates initial disadvantage, aspirations and decisions to change their

status-quo. Our analysis suggests internal constraints are a key ingredient in perpetuating poverty

traps. We �nd that initial disadvantage is likely to generate aspirations failures, a combination of

low aspirations and low achievement. We then study how and under what conditions a role model

can help a poor person to solve her aspirations failure and climb out of poverty. We allow the person

to choose her cognitive window and show that, in principle, a poor person will restrict the set from

where the role model is selected. Our model and results are supported by evidence from anthropology,

sociology and social psychology. The fact that the same condition of poverty a¤ects (and is a¤ected

by) lack of aspirations and hope is a recurrent topic in any of these disciplines, although surprisingly,

it has been disregarded in formal economic models. The concept of empowerment has also been

understudied in economics theory, despite the great importance that is given to the concept in the

anti-poverty policy agenda.

Finally, our preliminary results are consistent with the empirical evidence that there is a tendency

of a polarization of the societies (see Duclos, et. al, 2004; Quah 1993, 2005; Azaradis and Stachurski,

2004, p. 39; Atkinson, 2003). Likewise, they are consistent with empirical evidence showing that

communities with higher levels of social cohesion and narrow gaps between poor and rich produce

better health and welfare outcomes than wealthier societies with higher levels of social disintegration

(Putnam, 2000). Marmot and Wilkinson (1999) show that in addition to economic prosperity,

equality and social cohesion are also powerful determinants of health. The experience of Kerala

is also a very clear evidence that social cohesion through participation of the poor in programs

contributes to achieve high positive indices of Human Development (see for example, Kannan, 2000)

The model could be extended in a variety of ways. Possibilities include: extending it to a n-player

strategic context; studying the dynamics of di¤erent initial income distributions or analyzing the

e¤ect of di¤erent types of policies (other than a role model) on solving an aspirations failure.
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Appendix

Proof of Proposition 1:

Fix �0 � � and g0 � g. Note that the inequality

b
�
�0; g0

�
� b(�; g0) � b

�
�0; g

�
� b(�; g)

holds if and only the inequality

v

�
�0 � g0

�0

�
� v(� � g

0

�
) � v

�
�0 � g
�0

�
� v(� � g

g
) (A)

also holds. There are several cases to consider:

(i) � > g0: Then, (A) holds as by assumption v(:) is concave over gains;

(ii) �0 < g: Then, (A) holds i¤ @2

@�@gv
�
��g
�

�
� 0 whenever � � g < 0 which by computation can

written as
@2

@�@g
v

�
� � g
�

�
=
1

�2

�
�v00

�
� � g
�

�
g

�
+ v0

�
� � g
�

��
Now �v00

�
��g
�

�
g
� + v

0
�
��g
�

�
can be written �v00(x)(1� x) + v0(x) for all x = ��g

� < 0. Therefore,

(A) holds whenever assumption 1 holds.

(iii)g � �0: Then (A) holds by loss aversion. �
Proof of proposition 2:

By continuity of u(a; g; �0) in a and by the compactness of A, a(g; �0) is non-empty. For a0 � a

and g0 � g, note that

[u (a0; g; �0)� u (a; g; �0)]� [u (a0; g; �0)� u (a; g; �0)]

=

Z
�2�

[p(�; a0; �0)� p(�; a; �0)] [b (�; g0)� b (�; g)] d�

� 0:

The �rst equality follows by computation. The second inequality follows from the assumption that

p(�; a0; �0) �rst order stochastically dominates p(�; a; �0) and b (�; g) satis�es increasing di¤erences

in �; g.
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By continuity that a(g; �0) is non-empty and as payo¤s satisfy increasing di¤erences in (a; g), it

follows that there exists a maximal and minimal element in a(g; �0) which is increasing in g.

As p(�; a0; �0) �rst order stochastically dominates p(�; a; �0) for a0 � a, �(a; �0) is increasing in

a. Therefore, by Tarski�s �x point theorem, E (�0) is non-empty and there exists a maximal and

minimal element in E (�0).�
Proof of Proposition 3:

Note that v(a; �0) is continuous in a and as A is compact, M(�0) is non-empty. By de�nition,

any two distinct standard solutions must yields the same payo¤. Finally, as at a standard solution,

the individual is maximizing over consistent pairs of a; g, the payo¤ at each standard solution has

to be (weakly) greater the maximal payo¤ in a behavioral solution which corresponds to the payo¤

at the maximal behavioral solution.�
Proof of Proposition 4:

By de�nition, (a�; g�), for all a0 2 A, u(a; g; �0) � u(a0; g; �0) for g = �(a; �0). By (C), for

all a0 2 A, u(a; g; �0) � u(a0; g0; �0), g0 = �(a0; �0). It follows that (a�; g�) 2 M (�0). Next,

suppose, by contradiction, (a�; g�) 2 M (�0) but (C) doesn�t hold. As (a�; g�) 2 E (�0), for all

a0 2 A, u(a; g; �0) � u(a0; g; �0) for g = �(a; �0). As, by assumption, (C) doesn�t hold there exists

a0 2 A such that u(a; g; �0) � u(a0; g; �0) but u(a; g; �0) < u(a0; g0; �0), g0 = �(a0; �0). But, then,

(a�; g�) =2M (�0), a contradiction. �
Proof of Proposition 5:

Note that at a standard solution it is the case that

0 2
( �R

�2� @ap(�; â; �0)b (�; ĝ) d�
�
� @ac(â; �0)

+
�R
�2� p(�; â; �0)@gb (�; ĝ) d�

� �R
�2� @ap(�; â; �0)�d�

� )

while the "�rst order condition" characterizing a behavioral solution is equivalently,

0 2
��Z

�2�
@ap(�; a

�; �0)b (�; g
�) d�

�
� @ac(a�; �0)

�
and

g� =

�Z
�2�

p(�; a�; �0)�d�

�
Clearly, in this setting, condition (C) is equivalent to requiring that

0 2 f@gu(a�; g�; �0)@a�(a�; �0)g

or equivalently,

0 2
��Z

�2�
p(�; a�; �0)@gb (�; g

�) d�

��Z
�2�

@ap(�; a
�; �0)�d�
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an inclusion that cannot hold in our model as b(:) is assumed to satisfy the property of increasing

di¤erences in � and g, and p(�; a; �0) is assumed to �rst order stochastically dominate a0 whenever

a > a0.�
Proof of Proposition 6:

As c(a; �0) satis�es decreasing di¤erences in a; �0, it follows that�
u
�
a0; g; �00

�
� u

�
a; g; �00

��
� [u (a0; g; �0)� u (a; g; �0)]

= �
��
c
�
a0; �00

�
� c

�
a; �00

��
� (c (a0; �0)� c (a; �0))

�
� 0:

and �
�
a; �00

�
� � (a; �0). Therefore, the maximal and minimal element in E (�0) are increasing in

�0. A symmetric argument establishes that there exists a maximal and minimal element in both

M(�0) which are both increasing in �0.�
Proof of Proposition 8:

Suppose the initial distribution of status is globally dense. Then, by construction, the society

is strongly connected. Consider an individual i located at �i0 choosing a = a with aspiration level

� = 0. Now suppose there is one individual with k with pk � p̂
�
�k0

�
. This individual k will

choose a = a. Moreover, as the society is strongly connected, there is a �nite chain linking k to

every other individual j, j 6= k i.e. there is a �nite chain of individuals i0; i1; :::; in̂ with i0 = k

and in̂ = j such that in belongs to the cognitive neighborhood of in+1, n = 0; :::; n̂ � 1. Therefore,

each in, n = 0; :::; n̂, chooses a = a and aspiration level � = �0. It follows that if there exists one

individual k with pk � p̂
�
�k0

�
, all individuals will choose a. More generally, the probability that all

individuals will choose all individuals in it choose a is maxk2N 1�G(p̂
�
�k0

�
) where G(:) is the cdf

that determines the initial beliefs p of any one individual in the society. �
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