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Two important principles governing upward social mobility are Pareto’s 80/20
rule1-3 and Schelling’s segregation threshold.4-5 Pareto shows that wealth follows a
power law, where a few have the most. Schelling shows that neighborhood
preference (beyond a certain threshold) leads to spatial segregation. The link
between these two principles, however, remains undeveloped—particularly in
relation to the current U.S. financial crisis. To explore this link, we created an
agent-based, Pareto universe of rich, middle and poor agents.17 The rules for this
universe follow Schelling, with a slight modification: while rich agents seek their
own, middle and poor agents do not; instead (pursuing upward mobility), middle
agents seek rich agents and poor agents seek middle agents. Congruent with the
current U.S. financial crisis, our model finds that, in a log-normal wealth
distribution with a power-tail, moderate upward social mobility produces spatial
segregation, instability and, in particular, unhappiness on the part of middle-class
and poor agents. We call this insight the upward social mobility rule (MR).
Unexpectedly, the MR also provides a corrective: it appears that, at threshold,
upward social mobility leads to integrated, stable neighborhoods with very high
rates of happiness. The MR therefore suggests that the U.S. financial/housing
crisis might be effectively addressed for the greater good of all if upward social
mobility is controlled and regulated, even on the part of poor households.
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We Forget that We live in a Pareto Universe: Pareto is well-known amongst
scientists today for his work on income distributions.1-3 He found that many income
distributions obey a power law, where “the probability density function p(x) of the
personal income x is given by

.”2 Subsequent research has

significantly modified this rule—primarily by analyzing the differences between high
and moderate income distributions.1-3 The general consensus is that most income
distributions are log-normal for middle incomes, with a power (long) tail for high
incomes.2 Regardless of these modifications, Pareto’s general insight (abbreviated as
the 80/20 rule) stands: the few have the most and the most have the least. Social
mobility, no matter how aggressive or unreflective it is, does not change this basic fact:
we live in a Pareto universe. Still, over the last decade many Americans—from the rich
to the poor—have used housing and debt (credit cards, second mortgages, etc) to
overcome their position along the U.S. Pareto distribution.7-9 This relatively
uncontrolled, unregulated, upward social mobility (encouraged by the U.S. lending and
banking system) has not produced the desired effect. Instead, it seems to have skewed
the U.S. Pareto distribution to the right, creating greater economic disparities between
the rich, middle and poor.10-11 An important question now, from Wall Street down, is
what type of social mobility can “correct” this distribution?
Past a Certain Threshold, Mobility leads to Segregation: Schelling’s
contribution to the housing and segregation literature is the insight that, past a certain
threshold (x), individual housing preferences (p) lead to segregated neighborhoods
.4-5 Crucial to this insight is the fact that Schelling’s preference threshold is
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mild: it only requires that people somewhat prefer to live in particular neighborhoods
for significant segregation to emerge.4
Schelling’s insight applies to the current U.S. financial crisis. In the U.S., one of
the byproducts of the last decade of housing expansion is the increased spatial
segregation of wealth.5,7,12 Suburban sprawl (or out-migration) is the technical term for
this process: upwardly mobile households have sought to live in higher status
neighborhoods (primarily 2nd tier suburbs) leaving those of less affluent status behind.13
One result is a Pareto Geography: the rich live in 2nd tier suburbs, in which the middleclass seek to live; meanwhile 1st tier suburbs become residence for lower, middle-class
and working-class families, while the cities become segregated poverty traps, mainly
comprised of poor households.12-13 The negative effects of suburban sprawl have been
exacerbated by the recent financial collapse. Unable to afford their homes or their debt,
many upwardly mobile families (particularly amongst the middle and working class)
have fallen backwards, skewing the Pareto distribution to the right. The result: rather
than creating or maintaining integrated and relatively stable neighborhoods, the
collapsed housing market has spatially segregated the neighborhoods of the rich, middle
and poor.6-15
The unintended consequence of his segregation is institutional disparity, or what
researchers call neighborhood effects.12,14-15 Segregated, affluent neighborhoods beget
excellent schools, high-quality health care, new jobs, economic growth, low crime, good
health, and so forth. Segregated, poor neighborhoods beget poverty traps and so on.12,1415

Linking Pareto and Schelling: Schelling’s insight is known in complexity
science as a bottom-up approach to model building: a few basic rules, put into action by
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a network of agents, leads to unanticipated patterns at the macro (systems) level.16
Pareto’s model is likewise bottom-up. The 80/20 rule appears unintentional: even in a
simulated world where wealth at ( ) is equally distributed, moderate differences in

individual behaviors across time

lead to a Pareto distribution. What has yet to

be developed, however, are the links between these two bottom-up approaches,
particularly in relation to the current U.S. financial crisis. We conceptualize one such
link as a type of upward social mobility rule (MR), with particular interest in its
implications for the current U.S. financial crisis.
The MR links Pareto and Schelling together by examining how upward social
mobility creates spatial segregation in a log-normal, power-tail wealth distribution. To
demonstrate the MR, we define, operationalize, and apply it to an agent-based model.
Agent-Based Model: Our agent-based model (created in NetLogo)17 is a 51X51
lattice structure, upon which a randomly distributed set of upwardly-mobile rich,
middle-class, and poor agents roam (See note a, Figure 1). Three rules govern the
behavior of these agents: preference, preference-degree, and capacity.
Preference is a modification of Schelling’s segregation rules. Unlike the
original Schelling model, wherein agents seek their own kind, preference concerns
upwardly mobile agents seeking agents of a higher status. In our model, rich agents
seek rich agents; middle-class agents seek rich agents; and poor agents seek middleclass agents.
Preference-degree determines the number of higher status agents around which
others prefer to live. In a 2-D lattice structure, “neighbors” is defined as the total
number of spaces available around an individual agent, which range from 0 to 8.
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Capacity (which ranges from 0 to 10) determines the number of random spaces
an agent can move per iteration. Using our model, we state the MR as follows:
Upward Social Mobility Rule: In a Pareto universe, once preference (p) for
upward social mobility passes a certain threshold (x), the spatial segregation of wealth
(S) emerges. We can state this rule more generally: when

approaches zero; however, once

, segregation

, segregation approaches near completion (1).

Furthermore, as p moves past threshold, segregation increases—although the
relationship between S and p is nonlinear, levelling off across time (t) at about p = 3.
(1)

In this first formula, the MR defines upward social mobility as an agent’s preference
and capacity to improve its economic status within a Pareto wealth distribution.
Together, capacity and preference create a likelihood of happiness distribution (L). At
any given moment, an agent’s likelihood for happiness—that is, the agent’s capacity to
secure upward social mobility—is expressed as follows:

(2)

Where H = happiness; s = neighborhood spaces available around the higher status
agents being sought; t = total population of agents seeking a particular set of spaces; h =
similar seeking agents that have already secured a position of happiness; c = an agent’s
actual capacity to move randomly at any given point in time; and

= the agent’s ideal

capacity. Furthermore, in this second formula, s is determined, in part, by preference
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(p), which defines the type and number of empty spaces agents are seeking. For
example, if rich agents seek spaces with p = 2 neighbors, only those empty spaces are
sought by rich agents; s for each of the three agent types is also dependent upon the
number of spaces already taken by other agents.
In our model, we simplify the likelihood of happiness into a basic prevalence
rate of unhappiness—which we obtain by plotting the prevalence rate of unhappy rich,
middle and poor agents at each moment in time, along with an overall unhappiness
rating.
Results Confirm the MR: As shown in Chart 1 (See note a), to test the MR, we
ran 27 different preference-degree combinations, starting with r1,m1,p1 (rich seek one
rich agent; middle seek one rich agent and poor seek one middle agent) and ending with
r3,m3,p3 (rich seek three rich, middle seek 3 rich; poor seek 3 middle). We tested each
combination 100 times for a total of 2,700 runs (See notes b, c, & d, Figure 1 for more
details).
1. As shown in Figure 1, our results suggest that, in a Pareto universe, the spatial
segregation of wealth is a function of some type of social mobility rule—which can be
mapped, across time, as a series of unhappiness distributions.
2. More specifically, it appears that the first combination (C1) has the best
happiness ratings. In fact, the second best combination (C2) is significantly worse
(mean diff = 14.43; t-test= -44.99; two-tailed, p =.000), with the unhappiness of middle
and poor agents doubling from C1 to C2.
3. The degree of unhappiness in our Pareto universe is best explained in systems
terms—that is, the 27 different combinations of micro-level behaviors in Table 1 lead to
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unintended and, in some instances, unexpected macro-level patterns. Two systems
issues are of particular importance.
The first has to do with the behavior of rich agents. In Table 1, the upward
mobility of rich agents at

negatively impacts the happiness of middle and poor

agents. Rich agents close-out middle agents because of their increased mild preference
(p = 2), which causes a rippling effect wherein the lack of spaces for middle agents
causes instability, which makes it harder for poor agents to secure a stable place to live.
The second has to do with the behavior of middle and poor agents. The rippling
effect of the rich is less dramatic when the upward mobility of middle and poor agents is
kept at

. In other words (and unexpectedly so), middle and poor agents have a

much better chance at happiness when they enact a mild level of upward mobility,
especially when rich agents begin seeking higher rates of mobility.
4. It appears that C1 is the most spatially integrated of all 27 models. To
demonstrate, Figure 1 shows two random runs: R1 uses C1 (r1,m1,p1) and R2 uses C15
(r2,m2,p2). In R1, 90% of all rich, middle and poor agents are clustered together in
integrated neighborhoods, with only 10% of agents roaming. In R2, only 39% of all
agents are in integrated neighborhoods, with 61% of agents roaming. R1 is also highly
settled. In contrast, R2 (even after 10,000 iterations) is unstable and chaotic, with an
overall unhappiness rating of 56%. Finally, unlike R1, the settled neighborhoods of R2
are comprised mostly of rich agents and are not very integrated.
5. Spatial segregation in our Pareto universe is also best explained in systems
terms. Again, two systems issues are of particular importance.
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First, higher rates of mobility amongst rich, middle and poor agents lead to
higher rates of spatial segregation—both within and between agent types. More
specifically, once preference-degree becomes moderate, reaching p=3, almost everyone
in a Pareto universe (from the rich to the poor) has high rates of unhappiness.
Second, if preference-degree is kept at threshold

), integrated, stable

neighborhoods emerge and unhappiness is low. For example, because R1 (see note e,
Figure 1) remains at threshold, spatial segregation amongst the three agent types is
almost absent. (Note: here preference is expressed as

, where p = preference-degree

and n = total neighborhood spaces available, which in our model (n=8).
6. In an already segregated model, setting social mobility at (p = 1) functions as
a corrective: it improves integration and happiness. In R2, for example, after 1000
iterations, we reset mobility at (r1,m1,p1). Another 1000 iterations later, unhappiness
dropped from 61% to 23% and segregation significantly decreased.
Threshold mobility and the U.S. Financial/Housing Crisis: Congruent with
the current U.S. financial crisis, our model suggests that, in a log-normal wealth
distribution with a power-tail, moderate upward social mobility produces significant
system-wide spatial segregation, instability and, in particular, unhappiness on the part of
the middle-class and poor.
Unexpectedly, however, our model also suggests that, one way to address the
current U.S. financial crisis is to slow down mobility to a mild, threshold level. The
important byproduct of this more systemically aware mobility is integrated, stable
neighborhoods that have very high rates of happiness. In other words, Pareto’s law
seems more effectively addressed for the greater good of all if upward social mobility is

9

controlled and regulated, even on the part of poor households. This is particularly true
in terms of housing.
Over the last decade, many Americans and their lenders have used a variety of
high-risk housing strategies (sub-prime lending, etc) to obtain higher levels of upward
social mobility. The result has been the increased spatial segregation of wealth: the
neighborhood distances from the rich to the poor have geographically increased as
upwardly mobile families lost their homes, primarily through failed attempts to gain
more than they could financially support. Within the confines of our model, the failure
of this strategy seems evident. Past a certain threshold, upward social mobility
threatens (rather than stabilizes) the system, creating unstable, chaotic mobility patterns
amongst the poor and middle-class—which results in increased, rather than decreased,
wealth segregation.
In such a chaotic system, the effects of neighborhood, in particular poverty traps,
also make sense—albeit with an important (and unexpected) twist. As shown in R2,
once mobility passes a certain threshold, poor agents (despite their individual efforts)
remain stuck. They cannot improve their position no matter how aggressive their social
mobility. In other words, poverty traps are not strictly a function of neighborhood
effects. Instead, poverty traps and neighborhood effects are the product of something
larger: the system, or more specifically, the mobility patterns of the rich, middle-class
and poor.
This last finding is perhaps our most important. Individual micro-level social
mobility is not self-regulating. Contra Adam Smith, our model suggest that there is no
invisible hand guiding the role upward social mobility plays in the spatial distribution of
wealth. As the recent U.S. financial/housing crisis shows, and our model seems to
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concur, in a Pareto Universe, without some type of threshold-based recognition, upward
social mobility (even at relatively mild levels) does not promote the good of the
community; instead, it supports Schelling-like segregation.
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