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Abstract 

This paper surveys some recent work which seeks to model persistent income 
inequality and explain such phenomena as ghetto formation and poverty traps. The 
paper illustrates how a number of these models possess a common structure in which 
local spillover effects interact with income-based stratification of neighborhoods to 
transmit parental economic status from generation to generation. As such, these 
models represent an extension of the macroeconomic literature on spillovers and 
coordination failures to economic environments which endogenize the interaction 
environments of individual agents. The theoretical and empirical justifications of these 
spillover and stratification effects are discussed. Finally, some empirical implications 

of these models are analyzed. 
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(1992) have argued that persistent inequality is the outcome of the interac- 
tion of these spillover effects with the stratification of neighborhoods by 
income. This view of the income transmission process is very different from 
studies such as Becker and Tomes (1979) and Loury (1981) who have treated 
intergenerational feedbacks as essentially intra-family. This new research has 
much in common with the large body of work in macroeconomics and 
growth on spillovers and multiple aggregate equilibria. 

This paper is designed to provide an overview of some of the recent 
theoretical work on income inequality. First, we develop a generic set of 
equations for understanding the mathematical structure of several income 
distribution models. Second, we analyze some of the modelling issues which 
arise in this literature. Finally, some empirical implications of this work are 
indicated. 

2. Aggregate versus distributional consequences of spillovers 

A large body of research in macroeconomics, well unified by Cooper and 
John (1988), has emphasized the role of spillover effects in producing 
multiple equilibria in aggregate economic activity. These models have in 
common two important assumptions. First, positive spillover effects exist 
between individual agents in the sense that the marginal payoff of activity by 
a given agent is an increasing function of the level of activity of other agents. 
Letting u,,~ denote the activity level of agent i at t, F,,, denote the empirical 
distribution of activity levels in the economy at t, x,t+l denote the 
individual’s payoff or income at t+ 1, and ti., denote an idiosyncratic ability 
shock, a general stochastic and dynamic form of the individual’s payoff 
function in these models is 

where 8g/Zai,, is increasing in rightward shifts in F,., and d2g/Sa$<0. In 
this case, the optimal activity level of an agent who wishes to maximize his 
expected payoff at t + 1 is an increasing function of the decisions of all other 
agents. Second, markets are incomplete as individual agents cannot ex ante 
coordinate activity levels. As a result, when the spillover effects between 
agents are strong enough, multiple symmetric Nash equilibria can exist. 

The recent research on neighborhood spillovers and persistent inequality 
extends this basic paradigm by allowing for a richer interaction environment 
than that captured in Eq. (1). Whereas macroeconomic models generally 
assume that agents interact symmetrically with one another, income distribu- 
tion models typically focus on the case where the economy is broken up into 
a number of distinct neighborhoods such that agents interact symmetrically 
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and experience common spillovers only when they occupy the same neigh- 
borhood. This latter feature is the one which converts spillover effects from 
an explanation of multiple aggregate equilibria to an explanation of persist- 
ent inequality. 

A standard income distribution model has the following structure. Each i 

denotes a separate family dynasty. One individual is born in each dynasty at 
each t and lives two periods; E;,,. 1 is the adult income of the member born 
at t. Individual i.t+ 1 grows up in neighborhood n,t whose membership is 
denoted as N,,,. A general form for the associated family income payoff 
function is 

Here F,,,,, and FY.n.t denote the empirical distributions of actions and income 
within neighborhood n at time t respectively; rightward shifts of either of 
these distributions are assumed to directly increase the income of offspring in 
the neighborhood as well as the marginal income effect of changing Q. 
/t(N,,,) denotes neighborhood n’s population size and is included in order to 
account for nonconvexities in the education production function. Observe 
that for this payoff function, offspring income depends both on the choice 
variables ui,, and F,,,,, as well as the attribute variables & and FY,n,t, 
allowing one to distinguish between spillovers which are a function of the 
contemporaneous decisions of neighborhood members and spillovers which 
are a function of the neighborhood’s characteristics. Of course. the optimal 
choice of u,,~ for each family will depend on y,, and FY.n,r as well as F,,,,,; 
typically, adults maximize an expected utility function of the form 

Eu( K,,, IL+ 13 ui,~), whose partial derivatives are positive for the first two 
arguments and negative for the third. The model is completed by specifying 
an assignment rule for neighborhood membership which incorporates both 
the preferences of adults and the rules by which neighborhoods once formed 
can exclude members. If Y, denotes the vector of incomes of all agents. this 
rule may be written as 

N,,, = h,( YJ (3) 

If under this rule the functions h,( Y,) and II,, always produce distinct 
neighborhoods whose family income ranges possess nonintersecting interiors, 
then the neighborhood allocation rule produces a stratified economy. 

Economies with the payoff structure embodied in Eq. (3) can exhibit 
persistent income inequality under stratification. The intuition is straightfor- 
ward. Under (3), the expected income of offspring is increasing in rightward 
shifts of the neighborhood income distribution. Under stratification, the 
neighborhood income distribution for offspring of the relatively wealthy will 
stochastically dominate that of the less affluent, so that the relative affluence 
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of parents is transmitted to offspring. When the neighborhood spillover 
effects are strong enough, such economies can even exhibit long-run inequa- 
lity, in the following sense. There exist a set of economy-wide cross-section 
income distributions FY,f such that if x.r> Yj,r, then 

(4) 

Such an outcome is particularly likely when the model exhibits poverty traps 
i.e. ghettoes. Suppose that u,.~ can only take on the values 0 and 1 and that 
g(1;;;;;) -g(0;;;;;) is positive only if FY,n,t is shifted far enough to 
the right. Intuitively, family investment in offspring pays off only if the 
neighborhood is affluent. In this case, it is easy to see that it is possible for 
poor neighborhoods and rich neighborhoods to be self replicating. Notice 

that if g(1, ~,~,~,~,~)-g(O,~,~,~,~,~ 

neighborhoods but not for rich ones as 
joint high and joint low investment by all families will be Nash equilibria. 

Observe that when the economy is stochastic, it is possible for long-run 
inequality to occur with a probability strictly between 0 and 1, so that the 
actual long-run dynamics of income distribution differ greatly across various 
realizations of the same structure. This will occur whenever 
the implied Markov process for Y,., and hence Y, is nonergodic, i.e. the 
economy can exhibit multiple invariant measures for a given transition law 
of motion. 

Three modelling issues naturally emerge in this literature. First, what are 
the neighborhood spillover effects which underlie Eq. (l)? Second, what is the 
desired degree of stratification 

stratification so that relatively high income parents can isolate themselves 
from the rest of the population? 

Several sources of neighborhood spillovers have been identified in the 
literature. One type, emphasized in Durlauf (1992, 1993), relies on the role 
of local revenue sources in the financing of education. For the United States, 

509; of all public expenditure on education from kindergarten 
through high school is generated locally. This creates a spillover from F,,,., 
to the economic status of offspring both because of the direct effect of the 
level of per capita family income on total revenues raised for a given tax rate 
as well as through the dependence of the equilibrium tax rate within a 
neighborhood on its income 

Alternative spillover mechanisms have also been proposed which focus on 
the way in which a neighborhood’s 

opportunities 
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is a function of the observed payoffs to invested effort by adults in the 
community. Under stratification, the inferences drawn by offspring on the 
effort/payoff relationship will be biased due to a truncated sample selection. 
In this context, FY,n,r interacts with the distribution of adult human capital in 
a neighborhood to fully characterize neighborhood spillovers. Montgomery 
(1990) argues that the ability of an individual with a given skill level to 
acquire a high paying job is a function of the number of labor market 
connections he has, which in turn is determined by the distribution of job 
types within a neighborhood. In this type of model, the spillover term FY,n,l 

will equal the neighborhood occupation distribution. Still another spillover is 
induced by peer group effects in school, i.e. interactions between the 
education of a given student and certain characteristics of his classmates. For 
example, Banerjee and Besley (1990) derive conditions under which the 
reward for hard work by each student is increasing in the percentage of hard 
working classmates; in this context ai,t may be taken to capture some form 
of family-specific investment in education and F,,,., the corresponding spill- 
over term.’ 

Some empirical support exists for the importance of these local spillover 
effects. First, numerous studies have uncovered statistically significant rela- 
tionships between neighborhood attributes and offspring economic success, 
controlling for family background Corcoran et al. (1989) identified a link 
between the percentage of families on welfare in a community and future 
offspring wages. Crane (1991) demonstrated how the percentage of pro- 
fessional workers in a community correlates negatively with the high school 
dropout rate. Case and Katz (1991) similarly found that neighborhood 
characteristics help predict the incidence of many social problems among 
youths. Second, studies such as Card and Krueger (1992) which establish a 
relationship between school quality and economic success of students. imply 
a relationship between a neighborhood’s income distribution and offspring 
economic success. to the extent that school quality can be affected by per 
pupil school expenditure. 

However, important caveats exist in terms of this work. First, the 
significance of neighborhood variables is by no means uniform either within 
or across the many studies of neighborhood spillovers. In surveying the body 
of empirical work on neighborhood spillovers, Jencks and Meyer ( 1990) 
conclude that ‘the literature . does 

’ See also de Bartolome (1990) who studies neighborhood stratification when the presence of 
high ability students increases the productivity of educational expenditures. 
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be an advantage’. Second, as argued by Manski (1992) the identification of 
various types of neighborhood spillover effects is problematic, requiring 
strong restrictions on the relationship between those attributes which define 
neighborhoods and those which directly affect offspring economic status. 
These restrictions are necessary in order to rule out the possibility, for 
example, that estimated neighborhood effects are caused by similar within- 
family spillovers among offspring occupying a given neighborhood. 

Incentives for wealthier families to isolate themselves from their poorer 
counterparts exist because of the implicit income redistribution from rich to 
poor which occurs when linear income or property taxes are used to finance 
education as well as because of the other spillovers enumerated above, which 
increase the productivity of a given level of education investment. The degree 
of stratification desired by wealthier families will depend strongly on the 
form of the human capital production function. A formulation of this 
function, which maps each level of per capita education quality ED,., and 
neighborhood size to a required level of per capita spending EXP,,, is 

When is nondecreasing fixed ED,,,, there is no 
incentive family in the economy to live with the next 
wealthiest, etc., always wish to isolate themselves 
poor. When per capita expenditures are decreasing size, i.e. the 
production 

order to defray costs of 
education. degree of stratification depend 
sensitively income distribution. 

their desired degree of stratification, these create 
a link between cross-section 

richer and poorer families is small, heterogeneous neighborhoods 
emerge each generation, creating common spillovers 

large enough, homogeneous 
across 

generations. Large 

final concerns their 
desired degree of stratification. number of different mechanisms for 
supporting stratification have been studied. 

* This discussion implicitly assumes that for a given neighborhood size, a given family’s utility is 
monotonically increasing the income of its neighbors, so that an upper tail of the income 
distribution always seeks to isolate itself from the rest of the population. This may not hold if 
families disagree over the desired tax rate in a neighborhood. See Durlauf (1992. 1993a) for 
further disc&ion. 
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(1992), differences in desired tax rates among rich and poor lead to voluntary 
stratification in the sense that the poor do not wish to live with the rich. de 

Bartolome (1991) Benabou (1993) and Durlauf (1993) show how house 
rental or price differences can support stratification even when the poor 
would like to reside in rich communities. In Durlauf (1992) and Fernandez 
and Rogerson (1993) minimum income requirements and zoning ,restrictions 
can be set by the rich through majority voting to help isolate themselves 
from the poor. Lundberg and Startz (1992) assume that exogenous barriers 
can induce segregation along racial lines. 

While intercommunity differences in tax rates, housing prices and zoning 
are all plausible mechanisms by which stratified equilibria can emerge, the 
current results on the existence of stratified equilibria are in fact relatively 
limited. For the various models which attempt to endogenize stratification 
through tax and house price differences, the existence of a stratified 
equilibrium requires strong restrictions on some combination of preferences, 
the support of the income distribution, the form of the production function 
for human capital, and the number of possible neighborhoods. Voluntary 
stratification requires that the equilibrium tax rate in a neighborhood 
increases in rightward shifts in its income distribution in such a way that the 
poor will choose to live apart from the rich. A similar, although weaker 
requirement is found in Durlauf (1993) where house prices can support 
stratification for all possible cross-section income distributions whenever tax 
rates are nondecreasing in rightward shifts of a neighborhood’s income 
distribution; otherwise, examples exist in which the economy cannot stratify 
even though the rich do not wish to live with the poor. This occurs because 
tax savings can allow poorer families to afford houses in affluent neighbor- 
hoods. Different forms of zoning restrictions, mobility costs and preferences 
over neighborhood composition appear to be useful mechanisms for extend- 
ing the range of economies which support stratified equilibria. These latter 
two factors, if allowed to depend on racial characteristics of neighborhoods, 
may also provide insight into the patterns of residential segregation studied 
by Massey and Denton (1993). 

3. Implications for empirical work 

The theoretical work on persistent income inequality has implications for 
empirical work on inequality. Specifically, these models imply that the 
neighborhood spillover effects embodied in eq. (2) may be highly nonlinear. 
This nonlinearity stems from the effect of a neighborhood’s income distribu- 
tion on the marginal product of neighborhood and family-specific education 
investment, implying, for example that different values of F,.,,, can lead to 
very different correlations between parent and offspring income. As a result, 
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empirical analyses of neighborhood effects using large family cross-sections 
which treat these effects as additive will be misspecified and may fail to 
uncover significant neighborhood effects. 

These models do suggest the alternative empirical strategy of treating large 
family cross-sections as mixtures of families obeying different statistical 
models depending on neighborhood characteristics. Identi~cation of neigh- 
borhood effects in this case is equivalent to uncovering groupings of families 
obeying common models using neighborhood characteristics as control 
variables for sorting. Cooper et al. (1993) use this approach to study the 
intergenerational correlation coefficient between parent and offspring income 
for a panel drawn from the PSID. This paper shows that while this 
correlation is 0.34 for the entire sample, the correlation among families who 
live in counties whose median incomes lie in the bottom third of all counties 
is 0.46, the correlation for families in counties with median incomes in the 
middle third is 0.12 and the correlation for families in counties with median 
incomes in the upper third is 0.34. Further, there is no evidence that the 
average family income growth rates differ across these groups. These results 
suggest both that the degree of correlation between parent and offspring is 
sensitive to the wealth of the local economy, and also that poorer counties 
and wealthier counties are not converging, which contrasts with Solon (1992) 
and Zimmerman (1992). 

4. Conclusions 

Recent studies of income distribution dynamics have illustrated how the 
same spillover effects which have driven the literatures on multiple aggregate 
equilibria and endogenous growth can also explain long-run income inequa- 
lity within an economy. By focusing on the interaction of strong within- 
neighborhood spillovers on offspring with the ability of wealthier families to 
segregate themselves from the rest of the economy, these models illustrate 
how phenomena such as ghetto formation can be formally studied. 

One significant lacuna in this work concerns the modelling of initial 
conditions in the static context, or equivalently, &r, in dynamic models. 
Analyses of income distribution dynamics typically take a wide cross-section 
distribution as given and study its intertemporal consequences. An equally 
important question concerns whether various economic forces within a 
generation will endogenously create a large support for t+, or whether 
worker ability must be exogenously assumed to create such a support, so 
that the probability of strati~cation is high for any initial conditions. Our 
conjecture is that the extent to which tirms contain workers of different 
abilities has much to do with the way in which ability and human capital 
spillovers create cross-section inequality: when more and less able workers 



form homogeneous firms, this maximizes differences in human capital 
accumulation through learning-by-doing. If this is correct, then cross-section 
stratification of workers by skill represents the complement to the neighbor- 
hood stratification of families by income in generating persistent inequality. 
Some of these issues are being explored in current work. 
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