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1. INTRODUCTION 
 
 The United States is a highly mobile nation.  Between 1995 and 2000, 

roughly 142 million people changed residences.  This figure includes about 48 

million people who moved to a different county or to a different state within the 

five-year interval.  During the same time period, 11% of the nonmetropolitan 

population in 2000 moved between counties and 7.9% moved between states, 

compared with 9.2% and 8.5% for the metropolitan population.  Economists and 

other social scientists have long been interested in this phenomenon: what causes 

people to move, and how does it affect them in the short- and long-run?  

Individual migration decisions also have consequences for communities and 

regions.  Since birth and death rates in the United States are relatively stable, 

migration is a key determinant of the population growth or decline of 

communities and regions (U.S. Department of Commerce 2003).  Changes in 

population are closely linked to changes in the stock of human capital, which 

affects economic development.  Migration, therefore, lies is at the intersection of 

the decisions and economic outcomes of individuals and communities.  It is these 

connections that make migration a fascinating and complex subject with practical 

applications.  Explaining and predicting population changes helps governments 

and the private sector plan for the future and design economic development 

policies.  This research examines the migration decisions and economic outcomes 

of an under-studied, but critical demographic group: working-age rural residents.  
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Lessons are drawn from this research about the effects of key individual and 

regional characteristics on the migration decisions, incomes, and poverty risks for 

this demographic group to inform economic development and anti-poverty 

policies. 

  Several topics are addressed in the remainder of this introduction.  The 

broad themes of migration and rural places are presented and discussed.  

Migration is defined and placed in the context of economic theory and the issue of 

selection discussed.  Next, the context of place is addressed, in particular, how 

migration and rural capital are related, how rural places are defined, and how they 

differ from urban places.  A discussion of rural out-migration follows, including 

its magnitude over the past two-decades and how this period contrasts with the 

rural renaissance during the mid-1960s through the 1970s.  The difference 

between people- and place-based policies is defined next, to highlight the 

applicability of this research to economic development and anti-poverty policy.  

This section concludes with a statement of research objectives and a brief outline 

of the sections that follow.   

 

1.1 Migration Defined 
 
  There are three general types of migration referred to in the literature.  

Residential migration refers to a change of residence that occurs within a defined 

local area, for example, within the same county.  Internal migration is defined as a 
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change of residence across local areas, for example, between counties or states.  

Changes of residence between nations are referred to as international migration.  

This research examines a particular type of internal migration in the United 

States: changes of residence between nonmetropolitan and metropolitan counties.  

While the definitions of nonmetropolitan and metropolitan counties create a 

certain level of abstraction (see Section 1.2 below), any researcher interested in 

migration faces a trade-off between capturing rich local context and finding broad 

national trends.  The former approach may yield important insights particular to 

regions, but may suffer from the statistical problems associated with small sample 

sizes.  Broad national trends and lessons may be drawn from the latter approach, 

which is the goal of this research. 

 

1.1.1 Disequilibrium versus Equilibrium Theories of Migration 
 
  Migration decisions in the economics literature are viewed in the context 

of labor market equilibrium.  Greenwood (1997) summarizes the theoretical 

approaches to migration in the economics literature and categorizes them into two 

theories: the disequilibrium theory and the equilibrium theory.  Both theories 

assume that workers respond to wage or income differentials across space, but 

give differing explanations of why spatial variations in wages or income exist.  

Both approaches are briefly outlined here and discussed in more detail later. 
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  The disequilibrium perspective of migration assumes that migration 

decisions are made in response to differences in wages or income. If a worker 

expects a higher wage or income in a different region, she or he will move to that 

region in order to obtain the higher wage or income and the higher utility this 

implies.  With this view in mind, consider what occurs if every worker responds 

to wage or income differentials across space.  As workers move to regions with 

positive wage or income differentials, the supply of labor increases in the region, 

thus decreasing wages or income.  Using this reasoning, the end result of 

migration should be equilibrium in wages or income across space.  Variations in 

wages or income, viewed from the disequilibrium perspective, are therefore 

opportunities for utility maximizing workers to take advantage of and evidence of 

static disequilibrium in wages. 

  While still tested and used today, the disequilibrium perspective presents 

some problems.  First, some studies have failed to find that wage or income 

differentials influence individual migration decisions.  Second, the disequilibrium 

perspective does not account for spatial heterogeneity that may influence 

individuals' utility and thus migration decisions, such as the presence of 

amenities.  The equilibrium perspective assumes that, for the most part, the spatial 

location of individuals is in equilibrium, and that any remaining differences in 

wages or income are compensated by amenities (Roback 1982).  For example, 
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according to the equilibrium perspective, more attractive places to live offer lower 

wages, while the utility of workers across labor markets is equal. 

 
1.1.2 The Migration Decision and Selection 
 
  Regardless of the theoretical perspective of migration, economic theory 

clearly indicates that migration is a selection process that follows a defined rule: 

responding to wages or income differentials, utility differentials, or both.  The 

migration decision, then, is not random, which poses estimation problems 

addressed later.  Borjas (2000) defines two types of selection that migration 

entails.  Positive selection is the process by which individuals with above-average 

skills migrate to locales that offer a higher reward for these skills.  Negative 

selection, on the other hand, is the process by which individuals with below-

average skills move away from regions that offer higher payoffs for skill.  These 

concepts relate to rural areas since rural labor markets disproportionally offer 

marginal and low-skill jobs.  The positive selection of highly educated young 

people from rural to urban areas, referred to as the rural 'brain drain', has been 

documented and represents a detriment to the economic development of rural 

areas (Waldorf 2007, Baumann and Reagan 2006, Artz 2003).  Negative selection 

may also affect rural areas as they are the recipient of urban out-migrants who are 

unemployed or poor.  For example, Lichter, McLaughlin and Cornwell (1995), 

found by examining Census data that during the mid 1970s through the late 
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1980s, "white-collar occupations were underrepresented among those migrating 

from metro-to-nonmetro areas."  Furthermore, "the metro-to-nonmetro stream was 

disproportionately comprised of the jobless, as well as the poor and the near poor 

(i.e., with incomes less than twice the poverty threshold)."  

 

1.2 The Rural Context 
 
  It is the economic challenges that rural areas face, the loss of human 

capital through brain drain and the adverse labor market conditions compared to 

urban areas, among other factors outlined below, that prompted this research on 

the effects of rural out-migration on economic outcomes.  Castle (1998) 

underlines the point that rural areas in the United States are diverse, yet they share 

two key characteristics: low population density and interdependency with urban 

areas.  It is this second characteristic that especially relates to rural out-migration.  

A key component of this research is the effect of labor market conditions in urban 

areas in influencing the migration decision of rural people, which highlights the 

connections between rural and urban areas and people.  

 

1.2.1 Rural Capital 

  Castle (1998) provides a conceptual framework, or parts of a 'disciplinary 

matrix', for research on rural areas that applies Thomas Kuhn's work on the 

structure of scientific revolutions.  One of these components is a suggested 



 7 

conceptual core, a definition of an organizing concept for the study of rural areas 

and categories for the range of ideas related to this organizing concept.  Castle 

(1998) proposes the following organizing concept for rural studies: "The 

development and conservation of rural capital is of fundamental importance to 

rural people as they exercise their autonomy in addressing common concerns and 

pursuing their aspirations."  He defines four components of rural capital – natural 

capital, man-created capital, human capital, and social capital – and notes that "by 

definition, capital requires that attention be given to change over time".  The out-

migration of people from rural areas represents a potential loss of human capital 

that may affect the prospects of economic development in the future (Lichter, 

McLaughlin, and Cornwell 1995).  This research, then, addresses one component 

of rural capital and what incentives rural people face to leave rural areas. 

 

1.2.2 Defining Rural 
 
  Studying the effects of rural out-migration on a national scale presents a 

certain level of abstraction, as mentioned earlier.  This research uses the 

nonmetropolitan and metropolitan county distinction as defined by the Office of 

Management and Budget (OMB).  Metropolitan areas have a core urban area with 

at least 50,000 people and the definition extends to counties with commuting ties 

to the metropolitan area.  Nonmetropolitan counties are defined as counties that 

are not classified as metropolitan.  Under this framework, Isserman (2005) notes 
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that some counties classified as metropolitan can contain rural people and some 

counties classified as nonmetropolitan can contain urban people.  Despite this 

weakness, this study uses the traditional approach of classifying counties as 

nonmetropolitan or metropolitan using the OMB definition to facilitate 

comparisons with other studies and interchanges the use of "rural" with 

"nonmetropolitan" and "urban" with "metropolitan." 

 
1.2.3 Rural Disparities 
 
 The bulk of research on poverty and economic development in the United 

States has focused on urban areas; yet rural places have consistently suffered from 

higher poverty rates lower per capita income compared with urban.  Figure 1.1 

shows the difference between the nonmetropolitan and metropolitan poverty rates 

over a twenty-year period, and Figure 1.2 shows the difference between 

nonmetropolitan and metropolitan per capita income.1  Both figures illustrate the 

spatial disparity in economic outcomes between nonmetropolitan and 

metropolitan areas in the United States.  There is a long and rich literature on the 

causes of this enduring inequality.  Two of the major causes advanced are 

differences in educational attainment and labor markets, both of which are briefly 

outlined here. 

  

                                                 
1 Nord (2000) and Jolliffe (2006), however, find that rural areas have a lower cost of living, which 
may result in a reversal of the metropolitan and nonmetropolitan poverty rate relationship. 
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Figure 1.1 U.S. Metropolitan and Nonmetropolitan Poverty Rates: 1985-2006 
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Source: U.S. Census Bureau - Current Population Survey 
(Available online at: http://www.census.gov/hhes/www/poverty/histpov/hstpov8.html)  Poverty 
rates for nonmetropolitan and metropolitan areas in the United States are unavailable for the year 
2004.   

 
  

 Table 1.1 shows data on the percentage of the nonmetropolitan and 

metropolitan population with various levels of educational attainment for 1980, 

1990, and 2000.  Educational attainment in nonmetropolitan areas is lower 

compared with metropolitan areas, although both nonmetropolitan and urban 

areas have made gains over the past two decades.  In 2000, roughly 59% of 

nonmetropolitan residents had a high school diploma or less, compared with 46% 

in urban areas.  In contrast, 54% of the urban population in 2000 had at least some 

college, compared to 41% of the nonmetropolitan population.  These differences 
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in educational attainment reflect a nonmetropolitan disadvantage in terms of 

human capital, which is likely to determine, in part, the difference between 

nonmetropolitan and urban economic outcomes. 

 

Figure 1.2 U.S. Metropolitan and Nonmetropolitan Per Capita Income: 
1985-2006 
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Table 1.1 U.S. Metropolitan and Nonmetropolitan Educational Attainment 

Less than High 
School 

High School 
Graduate 

Some College 
College 

Graduate 
Year Nonmet. Met. Nonmet. Met. Nonmet. Met. Nonmet. Met. 

1980 41.7 31.3 35.0 34.5 12.5 16.5 10.8 17.7 

1990 31.2 23.1 34.8 28.7 21.2 25.9 12.8 22.3 

2000 23.2 18.7 35.5 26.9 25.7 27.8 15.5 26.6 

Source: U.S. Department of Agriculture - Economic Research Service using Census data 
figures use the 1993 metropolitan/nonmetropolitan classification; persons age 25 and older 

 

 Labor markets are also key determinants.  Rural labor markets are 

characterized by small population sizes and low employment densities (jobs per 

square mile).  Gibbs (2002) notes that "despite a decade of economic expansion, 

rural labor market outcomes – job growth, unemployment rates, earnings, and 

wage progression among them – typically fall below the national average, and 

most show no signs of convergence."  Also, rural areas have a higher proportion 

of marginal jobs, which results in higher underemployment and a higher 

proportion of rural workers employed in low-skill jobs relative to urban areas 

(Findeis and Jensen 1998; Gibbs, Kusmin and Cromartie 2005).  All of these 

characteristics suggest that people who live in rural areas will likely face a higher 

risk of poverty and lower incomes compared with urban areas. 
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1.3 Post-Rural Renaissance America 
 
 Rural population in the United States grew from 50.3 million in 1990 to 

55.4 million in 2000, a 10.2% increase (U.S. Department of Commerce 2001).  A 

closer look at estimates of rural and urban population over the last twenty years, 

however, reveals a more complex pattern of rural population changes.  Figure 1.4 

shows nonmetropolitan migration in the United States between 1985 and 2006.  

Net migration in rural areas was negative from 1985 until 1992.  In 1993, net 

migration in rural America rebounded until 1998, at which point it turned 

negative again.2  Since 2001, both in- and out-migration have fallen, as has the 

difference between the two flows.  

 The rebound in the mid-1990s is reminiscent of the "rural renaissance," a 

time during the mid-1960s and 1970s when migration to rural areas was greater 

than migration out of them (Johnson and Fuguitt 2000).  Scholars at the time 

theorized this trend was a clean break with past patterns of population 

concentration in urban areas.  Two perspectives were posed as explanations for 

the rural renaissance and are discussed by Frey (1987).  One perspective, termed 

the "regional restructuring perspective", focused on the relocation of labor-

intensive production from urban areas to rural areas.  An alternative perspective, 

the "deconcentration perspective", posited that the rural renaissance was caused 

by improvements in technology that allowed urban people to follow their 
                                                 
2 Fuguitt and Beale (1996) speculate that the early 1990s rebound may be explained by amenity 
migration and a reduction in the impacts of modernization in the agricultural industry. 
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preferences for rural areas and open space.3   Whatever the causes of the rural 

renaissance, out-migration now outpaces in-migration in rural areas: rural 

America is now in a post-renaissance era (Domina 2006; Albrecht 1993).  Out-

migration in rural areas remains an important question because it has 

consequences for economic development.  Migration is a selective process and 

out-migration may result in a lower stock of human capital in rural areas.  During 

the late 1980s, for example, rural areas had high out-migration rates of the highly 

educated, while urban to rural migrants were the least educated in urban areas and 

disproportionately jobless, poor and near poor (Lichter, McLaughlin, and 

Cornwell 1995).4  Understanding the causes and consequences of rural out-

migration, therefore, is a key component of rural economic development policy.  

This research will yield findings on the size of the incentive to move out of rural 

areas on a national scale, and the benefits of such a move in reducing poverty risk 

during the rural rebound as well as during rural net migration losses. 

 

                                                 
3 Frey (1987) summarizes the literature on these competing theories.  He cites Wardwell (1980) as 
the "most comprehensive statement of [the deconcentration] perspective."  Wardwell's (1980) 
examples of technological improvements are innovations in transportation, communication, and a 
decline in transport costs.  
4 Between 1995 and 2000, 15% of in-migrants to rural areas were young, married, and not college 
educated, compared to 12.3% and 14.4% for central cities and suburbs, respectively (U.S. 
Department of Commerce 2003). 
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Figure 1.3 U.S. Nonmetropolitan Migration: 1985-2006 

-1,000

-500

0

500

1,000

1,500

2,000

2,500

1985-6 1988-9 1991-2 1995-6 1998-9 2001-2

Mobility Period

M
ig

ra
nt

s 
(T

ho
us

a
nd

s)

Inmigrants Outmigrants Net Migration

Source: U.S. Census Bureau - Current Population Survey  
(Available online at: http://www.census.gov/population/socdemo/migration/tab-a-3.pdf) 
Net migration figures exclude movers from abroad.  Nonmetropolitan areas include Micropolitan 
Statistical Areas.  Metropolitan areas in the 2005-06 mobility period use the June 2003 
metropolitan area definition.  The 1996-97 to 2002-03 mobility periods use the 1993 Metropolitan 
Area definition.  Earlier data use the 1984 metropolitan area definition.  Data on migration for the 
1994-95 and 2003-04 periods are unavailable. 

 

1.4 People- and Place-Based Economic Development 
 
 This research also provides an opportunity to add to our understanding of 

the effects that investments in people versus investments in place have on income 

and poverty risk.  Both types of investments are potential strategies for economic 

development in rural America.  A key question for rural anti-poverty policy is 

what the appropriate mix of investments should be in rural people and places, a 
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question that economists are currently debating (Castle and Weber 2006; 

Partridge and Rickman 2006; Kraybill and Kilkenny 2003).  

 People-based policies attempt to increase people's productivity (primarily 

through education and training) and meet basic needs.  Anti-poverty place-based 

policies focus on improving local economic conditions.  Local labor market 

conditions, for example, are important in determining economic outcomes and 

might be improved by attracting employers to a community.5  Although poverty 

research has traditionally focused on individual characteristics, there is a growing 

realization that structural conditions, the context in which people live, have a role 

to play (Rank, Yoon and Hirschl 2003).  For example, both human capital and 

local labor market characteristics influence economic outcomes.  It is also likely 

that these factors affect the decisions of rural people to migrate.  Estimation of 

these different effects will allow a comparison of people and place-characteristics 

on the migration decision and economic outcomes. 

 

1.5 Statement of Research Objectives and Methods 
 
 The main question guiding this research is: what is the effect of relocation 

out of a rural area and into an urban area on income and poverty risk?  A 

                                                 
5 Partridge and Rickman (2006) find that "job growth, when concentrated in sectors that are 
growing rapidly nationally, tends to markedly reduce poverty rates in nonadjacent 
[nonmetropolitan] counties." 
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nationally-representative longitudinal data set of rural residents between the ages 

of 25 and 64 is used to empirically examine these questions. 

 Chapter Two examines the relevant literature, with particular emphasis on 

rural-to-urban domestic migration.  Chapter Three proposes a theoretical and 

empirical model to guide this inquiry.  Chapter Four discusses in more detail the 

data set used, while Chapter Five presents empirical results.  Chapter Six 

concludes this research and discusses the implication of this research for public 

policy. 
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2. LITERATURE REVIEW  

 Migration in the economics literature is theorized as an investment 

decision.  Individuals make the decision to migrate by considering the discounted 

stream of expected net benefits of moving to another location.  If this value is 

greater than zero, then the individual will decide to migrate.  Sjaastad's (1962) 

seminal article articulated this notion, placing the migration decision squarely in 

the tradition of human capital theory.  The central question of Sjaastad's article is 

to what degree migration acts as "an equilibrating mechanism in a changing 

economy" that corrects for differences in incomes across space.  If migration is 

theorized as an investment decision, Sjaastad argues, then there is a "ready-made 

criterion to test the effectiveness of migration in reducing earnings differentials 

over space," namely, the rate of return on all resources spent towards migration.  

Most of the economics literature examining the migration decision and its effects 

flows from Sjaastad's theoretical framework. 

 The following sections review the migration literature, focusing on 

empirical studies that examine the migration and location decisions of individuals.  

Particular attention is directed at studies examining rural-to-urban migration 

within the United States.  Section 2.1 discusses studies examining the migration 

decision, and the degree to which economic incentives determine migration 

behavior.  Section 2.2 summarizes studies of the effects of migration on economic 
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outcomes, such as poverty, income, wages, and hours worked.  Section 2.3 

presents related literature on the rural-urban location decision and rural context.   

 To efficiently and clearly compare studies, the following notation is 

adopted for the remainder of this dissertation.  Let Xi = (x1i,...,xki) be a vector of k 

individual and family characteristics for person i and Ri = (r1i,...,r li) be a vector of 

l regional characteristics where person i resides.  Variables mi and ni are indicator 

variables that take the value one if the person is observed as migrating or residing 

in a rural area, respectively. 

 

2.1 The Migration Decision 

 This strand of literature investigates the relationship between economic 

incentives and the decision to migrate.  If the human capital view of the migration 

decision is true, then it must be the case that migrants move in response to higher 

expected earnings or income than they would otherwise expect.  Since Nakosteen 

and Zimmer (1980), there have been a number of studies that have tested this 

hypothesis empirically.  The structure of these studies follows the stages of 

estimation outlined by Heckman (1979).  The principal goal is to estimate 

equation (1.1) as a probit model and examine the coefficient 1α̂ , the estimated 

effect of expected earnings or income differences on the probability of migrating. 

( ) ( )( )0 1 1 0 2 3ˆ ˆ1|i i i m i m i i iP E m y y X Rα α α α= == = Ω = Φ + − + +  1,...,i N=  (2.1) 
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Obtaining ( )1 0ˆ ˆm i m iy y= =− for both migrants and non-migrants requires additional 

steps prior to estimating equation (2.1).6  The sample in each of these studies 

consists of migrants and non-migrants.   The first regression shown in (2.2) is 

estimated for migrants.  Estimated coefficients from this model are used to 

estimate what post-migration earnings or income would have been if non-

migrants had moved, 1ˆm iy = .  Regional characteristics are excluded in this equation 

since there are no destination regional characteristics for non-migrants.  The 

second regression shown in (2.2) is estimated for non-migrants.  Estimated 

coefficients from this model are used to estimate what earnings or income for 

migrants would have been had they not moved.  The inverse Mills ratio, iλ , is 

included as an explanatory variable in each model to account for selection bias in 

each group. 
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Fitted values from this process are included as an explanatory variable in a probit 

model of the migration decision.   

 Nakosteen and Zimmer (1980) were the first to use this process to model 

the migration decision.  Their model results in an estimate of the effect of 

                                                 
6 Heckman's two-step method is the method used in the migration literature to obtain unbiased 
estimates of earnings in the presence of sample selectivity (Heckman 1976, 1979; Davidson and 
MacKinnon 2004, pp. 488-9).  The inverse Mills ratio, defined as φ(x)/Φ(x), is included as an 
explanatory variable (Dolton and Makepeace 1987). 
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expected wage differentials on the probability of migrating.  Using data from the 

Social Security Administration Continuous Work History Sample for 1971 and 

1973, the authors estimate the returns to migrating to another state.  Nakosteen 

and Zimmer's results indicate that the selectivity of migration has a statistically 

significant and positive effect on the log earnings of non-migrants, but not that of 

migrants.  This finding comes from observing the estimated coefficients of the 

inverse Mills ratio.  The main finding of their work is that the coefficient on the 

log income differential term, 1α̂  in equation (1.1), is positive and has a 

statistically significant effect on the probability of migrating, as shown in Table 

2.1.  A larger predicted increase in earnings is estimated to increase the 

probability of moving between states.  This finding supports the hypothesis that 

expected improvements in earnings influence the decision to migrate, as the 

human capital approach to migration hypothesizes. 

 Mills and Hazarika (2001) also examine the effect of earnings differentials 

on the migration decision.  Their study uses data from the National Longitudinal 

Survey of Youth (NLSY) to study the migration decision of young adults who 

lived in nonmetropolitan counties at the age of fourteen.  Like this proposed work, 

the authors aim at a deeper understanding of rural out-migration, although their 

interest is in a younger demographic group.  They note that "non-metropolitan 

counties have consistently been concerned with retaining productive labor, given 
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high migration propensities among educated young adults and the aging of 

retained populations."   

 

Table 2.1 Selection Bias in Selected Migration Studies 

Study Data and Methods Selected Results - Estimated Coefficient 

Nakosteen & 
Zimmer (1980) 

Continuous Work 
History Sample – 
Social Security 
Administration; 
1971-3 
 
Employed persons 
 
Probit and OLS 

Effect of the inverse Mills ratio on log 
income 

• Migrants: 0.212 
• Non-migrants: 0.863*** 

 
Effect of change in log income upon 
migration on the probability of moving to 
a different state 

• 7.293** 

Mills & 
Hazarika 
(2001) 

NLSY;  
 
Youth who 
resided in 
nonmetropolitan 
areas at age 14 
 
Probit and Tobit 

Effect of the inverse Mills ratio on log 
hourly earnings 

• Out-of-County Migrants: 0.203 
• Non-migrants: 0.375** 

 
Effect of the inverse Mills ratio on log 
hourly earnings 

• Metropolitan Migrants: -0.013 
• Nonmetropolitan Migrants: 0.041 
• Non-migrants: 0.215** 

 
Effect of change in log hourly earnings 
upon migration on the probability of 
moving to a metropolitan county 

• 1.887* 

* = significant at 0.05; ** = 0.01; *** = 0.001 

 

 Mills and Hazarika (2001) employ an empirical strategy that accounts for 

the self-selection problem associated with migration.  Since earnings associated 
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with migration are only observed for those who migrate, and earnings upon 

staying are only observed for non-migrants, a type 2 Tobit model is used to obtain 

selectivity-corrected estimates of log initial hourly earnings for migrants and non-

migrants.  They find that the estimated coefficient on the expected earnings 

differential term is statistically significant and positive in sign.  This suggests that 

expected earnings differentials positively affect the probability of migrating.  

Results are shown in Table 2.1.  The precise effect is obtained through calculation 

of the marginal effect, not shown in Table 2.1, which indicates that "a 10 

percentage point increase in the 'typical' ratio of initial hourly earnings upon 

migration to initial hourly earnings in the county of origin will result in a 7.9 

percentage point increase in the probability of migration."  Mills and Hazarika 

(2001), therefore find empirical evidence of the human capital approach to 

migration. 

 While Nakosteen and Zimmer (1980) and Mills and Hazarika (2001) 

provides supporting evidence of the human capital approach to migration, the 

empirical method employed has its difficulties.  As Greenwood (1997) notes in a 

review of the literature, estimation of the migration probit model lacks regional 

characteristics for alternative locations.  Although Nakosteen and Zimmer (1980) 

conclude quite strongly that "the most significant factor determining migrant 

status is the migrant--non-migrant earnings differential," key explanatory 

variables such as educational attainment and regional labor market characteristics 
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are not available in their data set.  Mills and Hazarika's (2001) analysis indicates 

that economic incentives do play a role in explaining nonmetropolitan migratory 

behavior.  Taking into account the historically higher returns to human capital in 

metropolitan areas relative to nonmetropolitan areas, Domina (2006) finds that 

nonmetropolitan out-migration is highly selective on age and education, and 

posits this as evidence of the effect of strong incentives on nonmetropolitan 

migratory behavior.   

 

2.2 Effect of Migration on Economic Outcomes 

 Wenk and Hardesty (1993) examine the effect of migration from rural to 

urban areas on time spent in poverty for a sample of young adults.  Using data 

from the National Longitudinal Survey of Youth (NLSY), the authors select a 

sample of 1,434 young adults between the ages of 18 and 23 who ever lived in a 

nonmetropolitan area between the years 1980 and 1988.  This data is then used to 

estimate an accelerated failure time model of time spent in poverty after a 

nonmetropolitan to metropolitan move and the length of time spent not employed 

for four groups: black and white women, and black and white men.  The authors 

estimate the parameters of equation (2.3) for the four demographic groups where 

the left-hand side represents the probability of survival (Long 1997, 258-9).  In 

this case, Ti is length of time in poverty and length of time unemployed. 
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log Ti = β0+β1Xi+β2mi+σεi 1,...,i N=  (2.3) 

 Selected results from Wenk and Hardesty are reported in Table 2.2.  Rural 

to urban moves were found to reduce the time spent in poverty for only two 

groups: black and white women.  On the other hand, moving out of a rural area to 

an urban area reduced the amount of time spent not employed for black and white 

men.  These findings suggest that the effect of a rural to urban move differs by 

gender.  The authors note that although women benefit from a rural to urban 

move, many do not make the move, possibly to take advantage of informal 

resources that are available in their rural place of residence that would be lost by 

moving away. 

 Rodgers and Rodgers (1991) also look at the effects of rural to urban 

migration on a broad array of economic outcomes.  The authors use data from the 

1968 through 1989 waves of the Panel Study of Income Dynamics (PSID) to 

construct a sample of rural male household heads between the ages of 24 and 65.  

They examine the effect of a rural to urban and rural to rural move on the 

percentage change in: (1) real annual earnings for the individual, (2) real hourly 

wages for the individual, (3) real annual income for the family unit, and (4) 

annual number of hours worked for the individual.  OLS is used to estimate the 

following regression model: 

yi = β0+Xiβ1+Riβ2+mr
iβ3+mu

iβ4+tiβ5+εi, 1,...,i N=  (2.4) 
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where yi is the percentage change in each of the four economic outcomes for 

different time intervals, mr
i is an indicator variable for rural to rural migration, mu

i 

is an indicator variable for rural to urban migration, and ti represents a set of 

indicator variables for the base year of each observation. 

 Results for the estimated coefficients associated with the migration 

indicator variables are reported in Table 2.2.  The effect of rural-to-urban moves 

on the percentage change for outcomes (1) through (3) is statistically significant at 

the 0.05 level for three and six years after a move.  However, rural-to-urban 

moves are not estimated to have a statistically significant effect on the annual 

number of hours worked by the individual.  These results suggest all else equal, 

rural-to-urban movers have real annual earnings that are 20.13% higher than if the 

individual had chosen not to make the move three years after the move.  Six years 

after the move, the authors estimate earnings that are 38.62% higher.  Indeed, for 

outcomes (1) through (3) the results for six years after the move have a greater 

magnitude compared with three years after the move, suggesting that the returns 

to rural-urban migration are more pronounced over time, especially for real family 

unit income.   

 As equation (2.4) shows, Rodgers and Rodgers use dummy variables to 

indicate rural to urban and rural to rural movers.  At the end of the article, the 

authors acknowledge the potential problem of self-selection and test for it in an 

intriguing way.  The authors take the migrants in their sample and find the percent 
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change in income in periods before the move occurred.  Next, migrants are pooled 

together with rural non-migrants.  The sample now consists of individuals with 

observed yi before or without any migration.   

 

Table 2.2 Effects of Migration - Selected Results from the Literature (1 of 2) 

Study Data and Methods Selected Results - Estimated Coefficient 

Wenk & 
Hardesty 
(1993) 

NLSY; 1980-88 
 
Nonmetropolitan 
youth 18-23 years 
of age 
 
Proportional 
Hazards Analysis 

Effect of nonmetropolitan to metropolitan 
move on length of time in poverty 

• Black Men: -0.270 
• White Men: -0.102 
• Black Women: -0.555* 
• White Women: -0.268* 

 
Effect of nonmetropolitan to metropolitan 
move on length of time unemployed 

• Black Men: -0.801*** 
• White Men: -0.432* 
• Black Women: 0.197 
• White Women: -0.622*** 

Rodgers & 
Rodgers (1991) 

PSID; 1968-89 
 
Male household 
heads 24-65 years 
of age 
 
OLS Regression 

Effect of rural-to-urban move 3 years 
later 

• %∆ real annual earnings: 20.13*** 
• %∆ real hourly wage: 14.69** 
• %∆ real family unit income: 11.68* 
• %∆ annual hours worked: 5.93 

 
Effect of rural-to-urban move 6 years 
later 

• %∆ real annual earnings: 38.62*** 
• %∆ real hourly wage: 30.20*** 
• %∆ real family unit income: 

38.24*** 
• %∆ annual hours worked: 6.00 

* = significant at 0.05; ** = 0.01; *** = 0.001 
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If movers have unobserved characteristics that make them different from stayers 

in terms of higher income (individual and family) wage, and hours worked 

growth, then the rural-to-urban and rural-to-rural dummy variables should be 

statistically significant in a regression of equation (2.4).  Results from this test led 

the authors to this conclusion: 

These regression results suggest that the percentage change in 
economic status of rural stayers is a reasonable estimate of the 
percentage change with regard to real annual earnings, real family-
unit income, and annual hours worked of R-U [rural-to-urban] 
migrants had they not migrated; however, the percentage change in 
wage rates of rural stayers probably exceeds the percentage change 
in wage rates of R-U migrants had the latter not migrated. 
 

Since the estimated coefficients on the dummy variables are either statistically 

insignificant or near zero in magnitude, the authors conclude there is no evidence 

of self-selection. 

 Glaeser and Maré (2001) is perhaps the most comprehensive study of the 

effects of migration between nonmetropolitan and metropolitan areas in the 

United States.  The wage gap between workers in cities and rural areas provided 

the motivation for their research.  The connection the authors make between the 

study of migration and the formation of cities is an insightful one.  They identify 

two theories of why the urban wage premium might exist.  The first theory centers 

on information externalities that might increase urban firms' productivity.  If this 

theory holds true, then the marginal product of labor should also be higher, 
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implying higher wages for urban workers.  Migrants to cities under this scenario 

would experience an immediate increase in wages, or in other words, a positive 

wage level effect.  Another possible theory is that cities might have knowledge 

spillovers, speeding the accumulation of human capital.  Additionally, cities may 

be better places for labor-market matching.  Both of these factors work over time, 

and, if true, should result in faster wage growth than a worker would experience 

in a rural area. 

 Using two different data sets, the National Longitudinal Survey of Youth 

(NLSY) and the Panel Study of Income Dynamics (PSID), the authors estimate 

log wage equations of employed persons.  In addition to individual fixed effects 

and other measures of individual characteristics, indicator variables for 

metropolitan and nonmetropolitan status, as well as migration between the two, 

are included as explanatory variables.  Results for the nonmetropolitan to 

metropolitan migration indicator variables are shown in Table 2.3.  The NLSY 

regression results show that nonmetropolitan to metropolitan migration has a 

positive and statistically significant effect on log wages if observed from one year 

after moving to five or more years after moving.  This suggests that workers 

leaving rural areas see an immediate effect on earnings that lasts for some time.  

Regression results from the PSID data show an initial negative effect of 

nonmetropolitan outmigration for workers, followed by a positive and statistically 
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significant effect observed three to five years after moving.  Glaeser and Maré 

conclude from these results: 

The overall picture from the migrants data is complex.  The NLSY 
suggests that there are major gains that accrue quickly to rural-to-
urban migrants.  The PSID suggests that the gains show up more 
slowly over time.  Both data sets suggest that urban-to-rural 
migrants lose little when they leave the city.  Overall, there is some 
support for both the wage level and wage growth views of the city. 
 

This study, therefore, provides evidence of economic benefits to nonmetropolitan 

out-migration.  It does raise some additional issues, however.  First, it is clear that 

economic gains to nonmetropolitan out-migration may only be pronounced over 

time.  Second, the PSID appears to exhibit weaker effects of rural out-migration 

relative to the NLSY, although this may be due to the different time periods 

chosen. 
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Table 2.3 Effects of Migration - Selected Results from the Literature (2 of 2) 

Study Data and 
Methods 

Selected Results - Estimated Coefficient 

Glaeser and 
Maré 
(2001) 

NLSY; 1983-93 
 
Persons employed 
more than 35 
hours per week 
 
OLS with fixed 
effects 

Effect of rural-to-urban move on log wages  
• Observed within 1 year after moving: 

0.073* 
• Observed 1-3 years after moving: 0.114* 
• Observed 3-5 years after moving: 0.123* 
• Observed 5 or more years after moving: 

0.105* 

 PSID; 1968-83 
 
Persons employed 
more than 35 
hours per week 
 
OLS with fixed 
effects 

Effect of rural-to-urban move on log wages  
• Observed within 1 year after moving:      

-0.036** 
• Observed 1-3 years after moving: -0.008 
• Observed 3-5 years after moving: 

0.030*** 
• Observed 5 or more years after moving: 

0.019 

* = significant at 0.1; ** = 0.05; *** = 0.01 

 
 

2.3 Migration and Economic Outcomes in the Rural Context 

 The type of migration decision that we will study is a choice between 

staying in a non-metropolitan county and migrating to a metropolitan county and 

what effect this decision has on household economic outcomes.  To pursue this 

study, then, we need a better understanding of the relationship between rural 

versus urban residential choice and economic outcomes.  There continues to be 

research on the "rural effect," the characteristics of rural areas that cause a higher 

incidence of poverty among rural people.  A more recent line of inquiry examines 
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the sorting of people with characteristics conducive to poverty into rural areas.  

Evidence seems to suggest both.  There is something unmeasured about living in a 

rural area that leads to higher poverty, and that there is something about poor 

people that leads them to live in rural areas. 

 Research on rural poverty in the United States suggests that "place" (rural 

versus urban places in particular) plays a role in affecting economic outcomes.7  

In the context of rural versus urban places, both measured and unmeasured 

characteristics may affect outcomes.  Unmeasured characteristics, such as social 

networks, local government and institutions, and social norms and expectations, 

may make it more difficult for rural people to leave poverty (Blank 2005).   As a 

contextual study of economic outcomes for working-age rural people, the 

measured characteristics of interest for our proposed research are local labor 

market conditions that affect earnings.8  Rural poverty research has studied the 

following exogenous community factors that may affect economic outcomes: the 

local unemployment rate, job growth rate, industrial employment mix, and 

occupational employment mix (Weber et al. 2005).   

                                                 
7 Weber et al. (2005) summarize the rural poverty literature and notes: "Place of residence in this 
literature is viewed as the locus of a set of opportunities (e.g., jobs in various occupational 
categories that are offered by the existing set of industries in the locality) and barriers (e.g., local 
unemployment conditions that affect the likelihood of getting jobs)."  Contextual studies on 
economic outcomes should control for the effects of personal and community characteristics and 
rural residence.  The role of place is therefore a combination of the effects of community 
characteristics and rural residence (which captures the unmeasured effects of place on economic 
outcomes).   
8 As Weber et al. (2005) indicates, local labor market conditions are by no means the only factors 
that influence poverty.  Other factors include the lack of regular public transportation (Duncan, 
Whitener, and Weber 2002) and affordable childcare in rural areas (Davis and Weber 2001). 
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 Strong demand for labor in local labor markets has been shown to reduce 

the risk of poverty for those just above the poverty line and increase the 

probability of exiting poverty (Bartik 1996).   Haynie and Gorman (1999) use two 

sets of data to predict the odds of poverty risk in urban and rural areas.  County-

level data from the 1990 Census is aggregated by local labor market area to 

measure community-level characteristics that may affect the odds of poverty, 

including "proportion of the population with less than a high school diploma, old-

age and youth dependency ratios, the sex-specific proportion of the population 

under- and unemployed, the proportion of the population residing in urban areas, 

the proportion of the population employed in different industrial sectors (with an 

emphasis on the different service sectors), and the region of the country where the 

labor market is located."9  Individual-level data from the Public Use Microdata 

Set (PUMS) are used to account for individual demographic characteristics.  The 

authors use logistic regression to estimate equation (2.5) for four samples by 

gender and rural/urban labor market area, where pi is an indicator variable for 

poverty status.10 

                                                 
9 Odds are calculated as Pr(pi =1|Xi, Ri) / [1-Pr(pi=1|Xi, Ri)] and are interpreted in this case as the 
probability of being poor relative to the probability of not being poor.  These values have a range 
of zero to infinity (Long 1997, 51).   If the odds are equal to 1, then the probability of being poor 
is equal to the probability of not being poor.  If the odds are greater than 1, then the probability of 
being poor is greater than the probability of not being poor. 
10 The logit model estimates the conditional expectation of success of an outcome for individual i 
using the logistic function Λ(·), where Ωi is the information set (Davidson and MacKinnon 2004, 
454). 
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   Haynie and Gorman (1999) find that labor market characteristics have a 

strong effect on poverty risk, although the effect in rural areas is somewhat 

weaker than in urban areas.  For example, the proportion of the local labor market 

that has lower educational attainment has a stronger effect in for urban men and 

women compared to rural men and women.  The authors note that this result 

indicates that "educational attainment is worth less in a rural context than in an 

urban one," a finding that is supported by research concluding that the returns to 

education in nonmetropolitan areas are lower than in metropolitan areas (Goetz 

and Rupasingha 2004)11.  In contrast, unemployment and underemployment have 

a stronger effect on individual poverty risk in rural areas compared to urban areas.  

Results for the effects of unemployment and underemployment in a local labor 

market area on poverty risk for rural people in 1990 are reported in Table 2.4. 

                                                 
11 While rural educational attainment is rising it is still generally lower than in urban areas.  The 
largest difference is in college completion.  In 2000, 26.6 percent of the urban population had 
completed college, eleven percentage points higher than the rural share (Gibbs 2004).  This 
finding is subject to the ecological fallacy - making inferences about individual outcomes from 
aggregate data. 
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Table 2.4 Effect of Unemployment and Underemployment on Poverty Risk 

 Rural Women Rural Men 

Selected Variables Est. Coeff. Odds Ratio Est. Coeff. Odds Ratio 

% Female Unemployed 6.59 727.78 n/a n/a 

% Female Underemployed 2.27 9.65 n/a n/a 

% Male Unemployed n/a n/a 3.45 31.34 

% Male Underemployed n/a n/a 4.47 87.09 

Notes: Findings are from Haynie and Gorman (1999), Table 4.  All estimated coefficients are 
statistically significant at the 0.001 level. 

 

 

 Davis, Connolly and Weber (2003) examine the role of job growth in 

affecting employment outcomes for a sample of jobless, poor Oregonians, and 

whether this effect was different for rural residents.  Data for their study came 

from the Oregon Health Plan and consisted of a sample of 88,453 adults between 

the ages of eighteen and 64 with family income below the federal poverty 

threshold for at least one month.  The authors used a logistic regression and a 

hazard model to examine the effect of job growth on the probability of becoming 

employed and the length of time needed to become employed.  Their results show 

that interactions between rural residence and various demographic characteristics 

influence employment outcomes.  Specifically, they find that "the labor market 

disadvantages often observed in rural areas can be attributed to slower job growth 

and less beneficial demographic characteristics, and are not structurally related to 

the low densities of population in rural areas.  Rural workers may be 
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disadvantaged because of demographic characteristics which affect worker 

productivity, and job seekers may face higher barriers and have fewer 

opportunities in rural economies generally." 

 The aforementioned body of research supports the idea that residential 

choice affects economic outcomes: living in a rural area increases the risk of 

being poor.  However, Davis, Connolly and Weber's (2003) work shows that the 

relationship between rural residence and unemployment is complex, operating 

through demographic characteristics rather than structural factors.  Recent papers 

by Fisher (2005, 2007) examine more closely the effect of rural residence on 

poverty and challenge the assumption that rural residence is exogenous to 

economic outcomes.  Fisher (2005) replicates the finding that rural residence 

affects poverty risk under this assumption and then corrects for the endogeneity of 

residential choice to poverty to compare results.  Using data from the 1993 and 

1994 waves of the PSID, Fisher (2005) estimates a probit model of poverty status, 

as shown in equation (2.6), where ni is an indicator variable for nonmetropolitan 

residence. 

Pi = E(pi = 1 | Ωi) = Φ(β0+Xiβ1+Riβ2+niβ3) 1,...,i N=  (2.6) 

Nonmetropolitan residence is estimated to have a positive and statistically 

significant effect on the probability of being poor. 

 Noting the typical finding that rural residence increases poverty risk is 

confirmed, Fisher (2005) argues that this finding is influenced by residential 
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selection bias.  This bias poses an empirical problem: "If people who decide to 

live in rural areas have unmeasured attributes which are related to human 

impoverishment, estimates of a rural effect can be biased."  To account for this 

self-selection bias, Fisher uses a two-stage instrumental variables approach 

(Newey 1987).  In the first stage a probit model of rural/urban residential choice 

is estimated, as shown by equation (2.7).  The probability of rural residence is 

modeled as a function of personal and regional characteristics and two 

instrumental variables, Zi.
12   

Pi = E(ni = 1 | Ωi) = Φ(β0+β1Xi+β2Ri+β3Zi) 1,...,i N=  (2.7) 

Predicted rural residence is included as an explanatory variable in a second-stage 

probit model estimating the probability of being poor, as shown in equation (2.8). 

Pi = E(pi = 1 | Ωi) = Φ(β0+β1Xi+β2Ri+β3 n̂ i) 1,...,i N=  (2.8) 

Next, to check for robustness, Fisher uses ordinary least squares and two-stage 

least squares to estimate equation (2.9), where yi is comprised of each family's 

income-to-needs ratio. 

yi = β0+β1Xi+β2Ri+β3 n̂ i+εi 1,...,i N=  (2.9) 

                                                 
12 Instrumental variables must be correlated with residential choice and independent of the error 
term in the economic outcome model given by equation (2.7).  Fisher (2005) uses two 
instrumental variables: a dummy variable indicating whether the family head "has a religious 
preference uncommon in urban locations...Amish, Mennonite, Church of God, Disciples of Christ, 
and Church of Christ;" and a dummy variable indicating whether the householder's first 
occupation was as a farmer. 
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The author's results indicate that 3β̂  for equation (2.9) is statistically insignificant, 

which suggests that once self-selection is accounted for, rural residence does not 

have an effect on the probability of being poor or on family income-to-need. 

Therefore, these "empirical findings show that failure to account for residential 

endogeneity and omitted variable bias of general form leads to overestimation of 

the effect of rural residence on person poverty." 

 Fisher (2005) writes that these findings are not definitive and do not "rule 

out the possibility that living in a rural area is a factor which causes poverty in the 

United States" and calls for future work using other nationally representative data 

sets.  However, if the findings are true, then there are two key questions: "One, 

why do people with certain attributes related to human impoverishment choose to 

live in rural places?  And two, what combination of human-capital and 

community-strengthening policies is most likely to reduce rural poverty and its 

unfavorable consequences?"  The first question is directly related to the problem 

of self-selection.  Fisher (2007) studies this question with a sample of 2,007 low-

income householders from the PSID during the period 1985 to 1993.  Two sets of 

three empirical models are estimated.  The first set of three is shown by equations 

2.10.1, 2.10.2, and 2.10.3, where yi is each household's income-to-need ratio13, Ei 

                                                 
13 A unique feature of this study is that household income is adjusted for differences in housing 
cost by state and by nonmetropolitan/metropolitan residence using Fair Market Rent data from the 
U.S. Department of Housing and Urban Development.  This is a first step in accounting for cost of 
living differences between nonmetropolitan and metropolitan areas.   
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includes variables indicating educational attainment, and Fi captures individual 

fixed-effects reflecting unobserved income capacity.14 

yi = β0+β1Xi+β2Ri+β3ni+ε1i 1,...,i N=  (2.10.1) 

yi = β0+β1Xi+β2Ri+β3Ei+β4ni+ε2i 1,...,i N=  (2.10.2) 

yi = β0+β1Xi+β2Ri+β3Ei+β4ni+β5Fi+ε3i 1,...,i N=  (2.10.3) 

 Fisher's (2007) primary technique is to analyze the omitted variable bias 

when factors known to affect both economic well-being and rural residence are 

excluded from the model.  Fisher writes: "There are two components of bias: (1) 

the "true" effect on income to need of the omitted variable(s) and (2) the 

correlation between nonmetro residence and the excluded variable(s)."  If both 

bias components have the same sign, then the negative effect of nonmetropolitan 

residence on Y will be understated.  If the bias components have opposite signs, 

then the effect will be overstated.  Fisher uses these facts about the nature of 

omitted variable bias to test two testable hypotheses.  The first hypothesis is that 

"there is a concentration of people with low educational attainment in nonmetro 

areas."  This hypothesis is tested by observing the effect of controlling for 

educational attainment on the nonmetropolitan effect.  The second hypothesis is 

that "there is a concentration of people with unobserved individual attributes 

associated with having low income in nonmetro areas."  This hypothesis is tested 

                                                 
14 State fixed-effects and dummy variables for each analysis year are included in equations 
(2.10.1)-(2.10.3) as explanatory variables. 
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by observing the effect of controlling for individual fixed-effects on the estimated 

nonmetropolitan coefficient.   

 Results testing the first hypothesis show that when controls for educational 

attainment are added, the coefficient on nonmetropolitan residence changes from -

0.164 to -0.116, which translates to a thirty percent reduction in the metro income 

premium when education is controlled for.  Low educational attainment, 

therefore, partly explains the nonmetropolitan effect, which lends support to the 

residential sorting hypothesis.  Individuals with low levels of human capital 

appear to be sorting themselves to rural areas.  Regarding the second hypothesis, 

results from Fisher's model show that when individual fixed-effects are accounted 

for (as in equation 2.9.3), the estimated coefficient on nonmetropolitan county 

increases from -0.116 to -0.262.  This finding implies that "a householder living 

in a nonmetro area has income to need that is 15 percent lower than a householder 

residing in a metro place."  Rather than supporting the residential sorting 

hypothesis, this suggests "provides indirect evidence in favor of the structural 

condition hypothesis -- that otherwise identical individuals will have lower 

economic well-being in nonmetro compared with metro settings."  Fisher 

concludes that results support both residential sorting and reduced economic 

opportunities as contributors to rural poverty.   

 Using the same data sample and strategy, Fisher (2007) estimates a second 

set of three equations, with indicator variables for nonmetro-to-metro and metro-
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to-nonmetro moves as explanatory variables.  The author finds that nonmetro-to-

metro moves have a positive but statistically insignificant effect on income-to-

need.  Fisher speculates that it may take time for individuals to realize gains from 

moving to a metro area.  Metro-to-nonmetro moves, on the other hand, were 

estimated to have a negative effect on income-to-need.   

 

2.4 Migration of the Nonmetropolitan Poor 

 Given the stark differences between rural and urban areas outlined in the 

introduction, does migration out of a rural area to an urban area present a viable 

avenue out of poverty?  What is the relationship between migration and poverty 

for rural people?  The human capital approach to migration provides a framework 

for answering this question.  First, note that the likelihood of moving is a 

decreasing function of the costs, c, of moving in equation (3).  As the costs of 

moving increase, a person or family is less likely to do so.  Especially in the case 

of long-distance moves, these costs might be especially burdensome for those in 

poverty.  Second, the likelihood of moving also depends on the expected wage in 

the destination location, wj.  To the extent that a rural person’s current poverty is 

due to local labor market conditions, then a move to an urban area with improved 

conditions might present an opportunity to exit poverty.  If, however, current 

poverty is related to personal characteristics, such as low educational attainment, 

then a move to an urban area might not provide such an opportunity.  The 
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relationship, then, between the effect of migration and poverty status presents an 

interesting line of inquiry, particularly with respect to anti-poverty policy. 

 Previous research on this question seems to indicate that the poor do 

indeed move for different reasons than the young, the well-educated, or the 

elderly.  Fitchen’s (1995) classic study in upstate New York yielded a rich context 

to the short-distance residential moves that rural, poor families make.  Interviews 

with forty low-income families between 1992 and 1993 showed that: “unwanted 

moving is a very familiar reality that interviewees [could] readily describe.”  For 

these interviewees, many moves were caused by increases in rent, poor housing 

conditions, lack of space, or disruptions or changes in family or interpersonal 

relationships.  Fitchen (1995) found a relationship between social support 

networks and migration.  More than half of those families classified in the low-

mobility group had strong or very strong social supports through family and local 

institutions.  In contrast, only 22 percent of households in the high-mobility group 

had that same level of social support.15  Moves made by families in the sample 

were often expensive, disrupted educational progress and personal or social lives, 

and resulted in a lack of social networks in the destination location. 

 Using national data sets, two studies confirm that the poor move as 

frequently if not more than the non-poor.  Nord, Luloff and Jensen (1995) and 

                                                 
15 Households were grouped into the “high mobility” category if they had “three or more different 
residences in the last year and/or lived in five or more residences in the last three years” (Fitchen 
1995). 
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Nord (1998) find relatively high migration rates for the poor using Current 

Population Survey data from the early 1980s and data from the 1990 Census, 

respectively.  Nord, Luloff and Jensen (1995) found that “almost 25 percent of the 

poor moved each year, compared with 14.6 percent of the nonpoor,” and that the 

poor had a higher mobility rate for intra-county and inter-county moves as well as 

moves between states.  Nord (1998) found that inter-county migration of the 

working-age poor between 1985 and 1990 was roughly equal to the inter-county 

migration of the working-age non-poor in the same time period, 17.0% versus 

16.8%.  Both studies find that net outmigration of the non-poor from particularly 

impoverished counties to low poverty counties "reinforced both pre-existing and 

existing poverty concentrations" (Nord, Luloff and Jensen, 1995).   

 Taken together, these studies suggest that the migration of rural poor 

people might not be associated with a positive effect on income or present an 

avenue out of poverty.  Furthermore, these studies underscore the potential 

community-level effects of individual migration decisions, and hence the policy-

relevance of this research for rural communities.   
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3. CONCEPTUAL FRAMEWORK  

 This chapter discusses in detail the conceptual framework used for 

studying the interrelationship between nonmetropolitan out-migration, income 

and poverty.  Section 3.1 discusses a theoretical approach to the household's 

migration decision.  Two major microeconomic approaches to migration are 

discussed: the disequilibrium and equilibrium approaches.  This study relies on 

the disequilibrium approach to migration.  Section 3.2 discusses the overall 

empirical strategy for modeling the household's migration decision and the 

resultant effect on poverty risk and income.  Particular attention is paid to 

selectivity bias, testing for exogeneity, the instrumental variable approach to 

solving selectivity bias, and the estimation methods used.  Empirical results from 

the strategy proposed in Section 3.2 follow in Chapter Five. 

 

3.1 Theoretical Model of Household Migration 

 There are two major theoretical perspectives of migration in the 

economics literature (Greenwood 1997).  The first theoretical perspective stems 

from the literature on human capital (Becker 1962) and is defined as the 

'disequilibrium' perspective.  It assumes that spatial differences in wages are an 

important driver of migratory behavior.  Sjaastad (1962) originally proposed this 

perspective of migration, arguing that migration is to a certain degree an 
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"equilibrating mechanism" correcting for differences in wages offered in different 

geographic locations.   

 Suppose that there are only two geographic locations available to a 

worker, region i, where the worker lives, and region j.  The disequilibrium 

perspective of migration posits that the worker will first examine the discounted 

sum of expected earnings over time in the home location i and the prospective 

location j as shown in equation (3.1).   

( )
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Migrating is also likely to involve costs, some more easily quantifiable than 

others, and the cost of living may also differ between locations.  The worker 

compares the discounted sum of expected costs over time in the home location i 

and the prospective location j as shown in equation (3.2). 
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Finally, the worker evaluates the present value of the net expected benefits of 

migration, defined by equation (3.3).  
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The decision rule for migration is given by equation (3.4). 



 45 

0 0

1 0
ij

ij

if PV
m

if PV

≤
=  >

 (3.4) 

The household or individual will migrate from location i to location j if there are 

expected gains in net earnings to be had.  Note the connection to the literature on 

human capital (Becker 1962).  With the disequilibrium perspective, migration is 

seen as an investment decision subject to the same decision rule as any other 

investment in human capital. 

 

3.1.1 Introduction to the Neoclassical Labor Supply Model 

 The connection between earnings and individual or household utility is 

achieved by way of the neoclassical labor supply model (NLSM), a workhorse in 

the labor economics literature.  In this model a worker derives utility from the 

consumption of goods and the consumption of leisure time.  This model yields 

insights about the relationship between consumption of goods and leisure and the 

decision to work.  The following paragraphs set up this model and derive key 

results.16    

 Let there be a fixed amount of time available, H, in which to consume 

goods and leisure time.  The individual can work and earn a real wage w to 

consume a bundle of k goods given by ( )1, , kc c c′ = …  at market prices 

( )1, , kp p p= … , or spend time in leisure, l.  Let the total spent on the 

                                                 
16 The model developed here closely follows Cahuc and Zylberberg (2004, pp. 5-14). 
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consumption of goods be equal to C.  Note that the opportunity cost of leisure is 

equal to the real wage w.   

 

3.1.2 Utility 

 A worker derives utility from the consumption of goods and leisure time 

in the NLSM.  For simplicity, let x represent the consumption bundle of goods 

and leisure, ( )1, , ,kx c c l= …  and pɶ represent all prices, including labor, in the 

model, ( )1, , ,kp p p w=ɶ … .  The utility function is defined as ( )U x and is a 

continuous function that represents locally nonsatiated preferences. 

Definition 3.1:  Consider a domain 1KX +
+⊂ ℜ .  The utility function 

( ) 1 1: kU x +
+ +ℜ → ℜ is continuous if for all x X∈ and every sequence 

mx x→  with mx X∈  for all m there is ( ) ( )mf x f x→ .  

This condition rules out 'jumps' in the utility function (see Mas-Colell, Whinston, 

and Green 1995, p. 943). 

Definition 3.2:  The preference relation≻
ɶ

 on X is locally nonsatiated 

if for every x X∈ and every 0ε > there is y X∈ such that y x ε− ≤  

andy x≻ . 

In classical demand theory it is necessary to assume that more is better, usually 

via an assumption of monotonicity.  In terms of the NLSM, the assumption of 
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monotonicity means that a worker would always prefer more consumption of 

goods, more consumption of leisure time, or both.  Montonicity is a strong 

assumption, and, as Mas-Colell, Whinston, and Green (1995) explain, a weaker 

assumption of locally nonsatiated preferences will suffice (Mas-Colell, Whinston, 

and Green 1995, p. 42).  This assumption implies that for any possible 

consumption bundle of goods and leisure, x, and for an arbitrarily small distance 

from this bundle, there is an alternative bundle, y, within this distance that is 

strictly preferred to x. 

 

3.1.3 Budget Constraint and Walrasian Budget Set 

 Consider the budget constraint facing the worker.  There are two possible 

sources of income in the NLSM.  First, income may be gained by working for h 

ours, implying that total labor income is equal to wh.  A second source of income 

may be transfers, investment income, or any other source that does not come from 

labor, defined as R.  The total amount of income and resources available is the 

sum of both wh and R.  Let this amount be defined as R0.  

 Figure 3.1 shows the budget constraint the worker faces.  If the worker 

devotes all available time to labor, then he or she earns wH from work.  With zero 

consumption of leisure, this labor income plus income from other sources, R, is 

available.  Therefore, the total amount purchased will be exactly equal to R0.  

Point B in Figure 3.1 shows this amount.  If the worker decides to spend all of his 
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or her time consuming leisure, than the total amount of resources available for 

consumption comes solely from alternative income sources, R.  This is point A on 

the budget constraint. 

 

 

Figure 3.1 Consumer's Budget Constraint 

 

The Walrasian budget set defining the set of feasible consumption bundles of 

goods and leisure may be written as ( ) ( ){ }0 0, , , :B p w R c l pc wl R= + ≤ or   

( ) { }0 0, :B p R x xp R= ≤ɶ ɶ . (3.5) 

 

3.1.4 Convexity of Indifference Curves, Existence and Uniqueness  

 Figure 3.2 shows a typical indifference curve for a representative worker.  

All points lying on the indifference curve correspond to combinations of the 
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consumption of labor and the consumption of leisure that yield an equal value of 

utility, U0.  Preferences in the NLSM are assumed to be convex, implying that any 

linear combination of goods and leisure is also contained in the upper contour set 

defined as ( ){ }1 0:kV x U x U+
+= ∈ℜ ≥ , as shown below.  Note that convex 

preferences imply a diminishing rate of marginal substitution of leisure for the 

consumption of goods and vice versa.  In other words, each additional dollar spent 

on the consumption of goods requires ever greater reductions in leisure time in 

order to preserve the fixed level of utility, U0. 

 

 

Figure 3.2 Convex Consumer Preferences 

 

 Finally, note that the Walrasian budget set ( )0, ,B p w R is a compact set. It 

is a closed set and is also bounded.  Consider that for any kx , 1, ,k K= … and l, it 
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is the case that ( )0k kx R p≤ and ( )0l R w≤ .  Therefore, ( )0, ,B p w R is bounded.  

Any continuous function defined on a compact set has a maximum (see Theorem 

M.F.2, Mas-Colell, Whinston, and Green 1995, p. 945).  Whether or not the 

maximizer is unique depends on if the upper contour set V is convex or strictly 

convex.  If it is strictly convex, then the maximizer will be unique.      

 

3.1.5 Utility Maximization Problem 

 The individual's utility maximization problem (UMP) is: 

 ( )
,

max ,
C l

U C l   subject to  0C wl R+ ≤ . (3.6) 

Consider the interior solutions to this problem where 0 l H< < and 0c > .  The 

Lagrange function of the utility maximization problem, defined in (3.7), is given 

in equation (3.8). 

 ( ) ( )0,L U C l R C wlλ= + − −  (3.7) 

The Kuhn-Tucker first order conditions are given in (3.8) and (3.9) and the 

complementary slackness condition is given by (3.10). 

0 : 0
L U

C C
λ∂ ∂= − =

∂ ∂
  (3.8) 

0 : 0
L U

w
l l

λ∂ ∂= − =
∂ ∂

 (3.9) 

( )0 0R C wlλ − − =   with  0λ ≥  (3.10) 
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With the assumption that the marginal utility of consumption is strictly positive, 

then condition (3.8) implies that 0λ > .  In this case the budget constraint is 

binding and condition (3.10) simplifies to 0C wl R+ = , which, combined with 

conditions (3.8) and (3.9) can be manipulated algebraically to find the optimal 

solution( )*, *C l .  The solutions to the utility maximization problem are given in 

(3.11). 

 
( ) ( ) ( )

( )
*, **, * *, *

*, *
l

C

U C lU C l U C l
w

l C U C l

∂ ∂
≡ =

∂ ∂
  and  0* *C wl R+ =    (3.11) 

 This result is shown in Figure 3.3.  The optimal combination of 

consumption and leisure is located at the tangency between the budget line and 

the indifference curve Uº.   

 

 

Figure 3.3 Optimal Bundle of Consumption and Leisure 
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3.1.6 Comparative Statics 

 The particular change of interest to the disequilibrium perspective of 

migration is an increase in the wage, w.  Suppose that the wage is increased from 

w tow′ .  The slope of the budget line can be determined by examining the 

endpoints of the budget line.  Point A remains unchanged: recall that it represents 

the point at which labor supply is equal to zero, and all consumption of goods is 

paid for with income from alternative sources.  Point B will increase to B', given 

the higher wage offered.  If ( )*, *C l is an interior solution, then an increase in the 

wage offered from w to w' will unambiguously increase consumption of goods 

from C' to C'' and the amount of time spent in leisure will decrease from l' to l'' .  

Intuitively, the new higher market wage provides an economic incentive for 

working more by increasing the opportunity cost of leisure.  Given these changes, 

the worker experiences an increase in utility from U° to U1, as shown in Figure 

3.4. 

 It is clear that the NLSM shows that when offered a higher wage, workers 

will generally react by shifting their time away from leisure and towards work.  It 

is this behavioral change that underlies the disequilibrium perspective of 

migration outlined in Section 2.1.1.  If an alternative location offers a higher 

expected wage, all else equal, then economic reasoning posits that a rational 

worker will move to earn this higher wage and obtain the resultant higher level of 

utility. 
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Figure 3.4 Comparative Statics: Increase in Wage 

 

 Corner solutions occur at either end of the budget constraint.  The first 

possible corner solution is when leisure time is equal to zero and the worker 

spends the entire amount of time that is available working for a wage.  In this 

case, it is clear that the worker has no additional time to spend working.  An 

increase in the wage offered will not change the worker's behavior since there is 

no additional time to spend working.  This is an unrealistic solution.  Another 

possibility is that the wage offered, w, is less than the worker's reservation wage.  

This corresponds to the point at the other end of the budget constraint, where only 

income from alternative sources is applied toward consuming goods.  In this case, 

an increase in the wage offered might be greater than the worker's reservation 

wage, inducing him or her to work.   
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3.1.7 The Equilibrium Perspective 

 The equilibrium perspective is an alternative microeconomic approach to 

inter-regional migration formalized by Roback (1982).  Greenwood (1997) 

attributes its rise in the economics literature to the failure of many empirical 

studies using aggregate data to find evidence of inter-regional wage differences 

driving migration rates.  In contrast to the disequilibrium perspective, the 

equilibrium perspective assumes that households and firms are in equilibrium at 

any point in time.  The last, or marginal, household in a particular region has no 

consumer surplus and the marginal firm obtains no producer surplus.  The result 

of this approach is that any spatial rearrangement of households or firms cannot 

increase utility or profits.   

 Focusing on households, utility is a function of traded goods, non-traded 

goods, amenities, leisure, and residential land.  Non-traded goods in this model 

have prices that vary by region that are a function of regional wage and rent 

levels.  Although there may be differences in wages across regions, the 

equilibrium perspective posits that these differences are compensated for by 

amenities.  A region with high amenities, for example, will likely have lower 

wages and higher rents, thus equilibrating utility across space.  Any 

uncompensated differences in utility are the sole drivers of migration, which 

quickly sorts households back to equilibrium.  Sources of these uncompensated 

differences include life-cycle changes and overall increases in real income that 
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may cause an individual or household to change the demand for consumer 

amenities. 

 

3.2 Empirical Strategy 

 This section describes in detail the empirical strategy employed to 

estimate the effect of nonmetropolitan to metropolitan migration on economic 

outcomes.  A central problem in empirical work in the migration literature is 

selection bias.  It is discussed in subsection 3.2.1 and empirical evidence of 

selection bias in migration is presented in subsection 3.2.2.  Subsections 3.2.3 and 

3.2.4 introduce the poverty and income models used for this research.  Subsection 

3.2.5 concludes with a discussion of the explanatory variables used in the 

estimation of the aforementioned models. 

 The following sections revert to notation used in Chapter Two.  Recall that 

Xi = (x1i,...,xki) is a vector of k individual and family characteristics for person i 

and Ri = (r1i,...,r li) is a vector of l regional characteristics where person i resides.  

Variables mi and pi are indicator variables that take the value one if the person or 

household is observed as migrating or is poor, respectively.  The variable yi 

represents economic outcomes that are continuous, such as income or earnings. 
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3.2.1 The Problem of Selectivity Bias 

 Any empirical study of the migration decision made by individuals and the 

effects of the migration decision on economic outcomes must consider the 

problem of selection bias.  It arises because migration is not randomly assigned to 

any particular person or household, rather, it is a choice made by people and 

households.  Nakosteen and Zimmer's (1982) seminal article was the first 

application of Heckman's (1979) two-step selection model to migration, as 

discussed below.  In motivating their empirical work, the authors write:  

Rationality dictates that persons choosing a given alternative do so 
because they have some tangible basis for perceiving a more 
favorable return than those who choose otherwise.  The result is 
that persons selecting a particular course of action tend to be non-
randomly distributed within the population as a whole.  As a 
consequence there is inherent "selectivity bias" in data which 
report relative returns to competing alternatives. 
 

Indeed, the theoretical approach used by economists to describe the motivation for 

migratory behavior relies on this rationality.  In the case of the disequilibrium 

perspective, it is primarily differences in wages that drives migration.  In the case 

of the equilibrium perspective, it is primarily differences in utility.  Both 

perspectives rely on a person seeking to maximize the net present value of 

lifetime earnings or utility.   

 There are two possible contexts within which the problem of selection bias 

occurs in studies of migration.  The first concerns models of the migration 

decision that include expected earnings differentials as explanatory variables.  In 
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this context it is necessary to separate migrants from non-migrants and estimate 

separate earnings equations.  This case is discussed in more detail in the next 

subsection.  The second context occurs when attempts are made to estimate the 

effect of migration on observed economic outcomes.  In this case indicator(s) of 

migration may be endogenous, as discussed in 3.2.3.        

 

3.2.2 Selection in Models of the Migration Decision 

 Empirical studies of the migration decision seek to estimate the likelihood 

of migrating as a function of earnings differentials, as shown in equation 3.13. 

Pr(mi=1 | Xi, Ri, ym,i) = Φ(α0+Xiα1+Riα2+( y m=1,i - y m=0,i)α3) (3.13) 

Note the term ym=1,i - ym=0,i.  The first part of this term is the earnings of every 

person in the sample upon migration.  The second part is the earnings of every 

person in the sample upon staying in their county of origin.  Data on ym=1 is 

missing for non-migrants and data on ym=0 is missing for migrants.  Furthermore, 

the selection of migrants and non-migrants is non-random.  It is therefore 

necessary to estimate two earnings equations: one for migrants and one for non-

migrants.   

 Formally, this model takes the form given by equations (3.14) and 

(3.15).17 

                                                 
17 See Davidson and MacKinnon (2004, pp. 486-9). 
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(3.15) 

This model may be estimated via maximum likelihood, although it is 

computationally difficult.  It is more common in the literature to date to use 

Heckman's (1976, 1979) method.18 

 Heckman's (1979) two-step method is used in the literature to estimate the 

coefficients on the earnings equations of migrants and non-migrants.  In the first 

step the decision equation is estimated using a probit model, as shown in equation 

(3.15). 

Pr(mi=1 | Xi, Ri) = Φ(α0 + Xiα1 + Riα2) (3.15) 

Estimated coefficients from the probit model are used to calculate the inverse 

Mills ratio, defined by equation (3.16), where φ (*) is the standard normal density 

function and Φ (*) is the standard normal distribution function (Davidson and 

MacKinnon 2004, 488). 

                                                 
18 However, common statistical packages such as STATA provide options for the estimation of 
this model via maximum likelihood as well as the two-step method. 
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λi( ˆ im )= φ ( 0α̂ + Xi 1α̂ +Ri 2α̂ ) / Φ( 0α̂ +Xi 1α̂ +Ri 2α̂ ) (3.16) 

The inverse Mills ratio is then added as an explanatory variable in the earnings 

equations.  Equation (3.17) gives the earnings regression equation for migrants 

and equation (3.18) gives the earnings regression equation for non-migrants.  

Note that regional characteristics are excluded since regional destination 

characteristics are not observed for non-migrants. 

ym=1,i = β0 + Xiβ1 + λiβ2 + εi (3.17) 

ym=0,i = δ0 + Xiδ1 + Riδ2 + λiδ3 + νi (3.18) 

Using Heckman's (1976, 1979) two-step method yields unbiased estimates of the 

earnings differential for each person in the sample.  This term may be added as an 

explanatory variable in the migration decision equation, as shown in equation 

(3.19).   

Pr(mit=1 | Xit, Rit, ŷ m,it, zi) = Φ(α0+Xitα1+Ritα2+( ŷ m=1,it - ŷ m=0,it)α3+ziα4) (3.19) 

 Using Heckman's method also yields consistent estimates of each 

coefficient and intercept term.19  The estimated coefficients associated with the 

Inverse Mills Ratio, β2 and δ3, test for sample selectivity.  If there is enough 

statistical evidence that these coefficients are different from zero, then migration 

presents a selection problem.  It should be noted, however, that this approach has 

                                                 
19  It should be noted that the variance-covariance matrix under Heckman's approach is only valid 
when the correlation between the error terms in the migration and earnings equations is zero, 
formally 0ρ =  in equation (3.14). 
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its weaknesses.  In particular, key regional characteristics are excluded from 

(3.17).  On the whole, most empirical studies of internal migration in the United 

States find evidence of selection bias. 

 

3.2.3 Poverty Model 

 The poverty model used for this research is given by equation (3.20).20  It 

is used to investigate two questions: (1) what are the determinants of the 

migration decision and poverty and (2) what, if any, relationship is there between 

nonmetropolitan out-migration to a metropolitan county and poverty status.  

2 1 2 2 3

1 1 1 2 3

* 1
, ~ 0,

* 1
t t

t t

X R mp
NID

X R zm

β β β ε ε ρ
α α α υ υ ρ

= =

= =

+ +          
= +          + +          

 
(3.20) 

This is known as a recursive bivariate probit model (Winkelmann and Boes 2006, 

p. 118).  For ease of exposition, let ( )1 2 2, ,t tX R m= =Π = , ( )2 1 1, ,t tX R z= =Π = , 

( )1 2 3, ,β β β β= and ( )1 2 3, ,α α α α= . 

 The observed poverty status in period two and migration decision between 

periods one and two is indicated by two binary variables, pi and mi, respectively.   

As is standard for models with discrete variables, assume that there exists latent 

variables pi* and mi*  that generate the observed values of zero or one for poverty 

and migration.  Equation (3.21) defines this notion formally.  

                                                 
20 This is the binary endogenous explanatory variable case described by Wooldridge (2002, pp. 
477-8). 
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 (3.21) 

The dependent variables p* and m* in equation (3.20) are defined as n × 1 vectors 

of the latent variables pi* and mi* .  Xt=1 is an an n × 12 matrix of explanatory 

variables that are hypothesized to affect the migration decision.  These variables 

are: age, age squared, white, male, family size, married, change in marital status, 

home owner, high school diploma, college, and postgraduate.  The vector z is the 

instrumental variable, grew up rural.  Xt=2 is an n × 10 matrix of explanatory 

variables that are hypothesized to affect poverty status.  These variables are age, 

age squared, white, male, disabled, married, high school diploma, college, and 

postgraduate.  Regional characteristics in both models, Rt=1 and Rt=2 are n × 3 

matrices of regional characteristics thought to have an influence on the decision to 

migrate and on poverty risk: percentage change in total wage and salary 

employment as a measure of job growth, unemployment rates, and natural 

amenities. 

 The key to this model is ρ, the correlation between the error terms in the 

migration and poverty models.  Both error terms, ε and υ, include unobserved 

characteristics that affect the migration decision and poverty outcomes.  If ρ ≠ 0, 

then estimation of the poverty model with observed migration as an explanatory 

variable will result in inconsistent estimates of the coefficients β1, β2 and β3.  The 

recursive bivariate probit model provides a useful tool to test the endogeneity 
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between the two explained variables.  Equation (3.20) is estimated via maximum 

likelihood, where ρ is a parameter in the likelihood function.  Therefore, results 

from this estimation also yield an estimate of ρ, with an associated p value.  If 

migration is endogenous with poverty then the null hypothesis that ρ = 0 will be 

rejected in favor of the alternative.  Note that rejecting the null hypothesis would 

intuitively indicate that unmeasured characteristics do play a role in explaining 

poverty status. 

 If there is evidence of endogeneity, then one solution is the inclusion of an 

instrumental variable in the migration model.  The PSID provides a potential 

instrumental variable for this study.  Respondents are asked whether or not they 

grew up in a rural area.  This indicator variable is likely correlated with the 

migration decision of rural people – those who grew up in a rural area might have 

formed an attachment to rural areas due to quality of life, social networks, or other 

factors.  Any unmeasured characteristics that influence growing up in a rural area, 

however, are unlikely to influence income or poverty status.  

 The recursive bivariate probit model is estimated using full maximum 

likelihood.  Although the likelihood function is complex, maximum likelihood 

estimation results in consistent estimation of the coefficients and accurate 

standard errors (Wooldridge 2002, p. 477).  Two-stage approaches that attempt to 

use the rationale of two-stage least squares may be inappropriate for this model 
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with binary explained variables.21  For example, in the first stage one might 

consider estimating a probit model of the migration decision and including 

predicted values as an explanatory variable in a second stage probit model of 

poverty status.  Wooldridge (2002) refers to this as a 'forbidden regression,' which 

results in inconsistent estimated slope coefficients and inaccurate standard errors.  

Inconsistency stems from binary nature of poverty and migration and the 

expectation operator.  As opposed to two-stage least squares, the indicator 

function applied to migration and poverty is nonlinear.   Therefore, the 

expectation operator cannot be passed through the indicator function, which 

implies that consistency cannot be guaranteed.  Inaccurate standard errors result 

from the fact that predicted values from the first stage are taken as given in the 

second stage, which results in standard errors that are too small. 

 The log likelihood function used to estimate the recursive bivariate probit 

model requires the probabilities of four possible outcomes: P11 = ( )1, 1p m= = , 

P10 = ( )1, 0p m= = , P01=( )0, 1p m= = , and P00=( )0, 0p m= = .  In the bivariate 

probit case, these probabilities are defined as follows: 

                                                 
21 For an overview of estimation techniques for simultaneous equations models with discrete 
dependent variables, see Lee (1981) and Maddala (1983). 
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where ( )2Φ i  is the bivariate normal cumulative distribution function, (3.23). 
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3.2.4 Income Model 

 Consider a proposed income model shown in equation (3.24).    

( )2
2 1 2 2 3 , ~ 0,t ty X R m NID Iβ β β ε ε σ= == + + +  (3.24) 

This model seeks to estimate the effects of individual and household 

characteristics, regional characteristics and observed migration on income.  

Estimation of equation (3.24) via ordinary least squares (OLS) may result in 

inconsistent estimates of these effects if observed migration is endogenous with 

income.  To see this, suppose that the migration choice is determined by the 

process given in equation (3.25).  As in 3.2.2, the migration decision is 

determined by individual and household characteristics and regional 

characteristics. 
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( )2
1 1 1 2* , ~ 0,t tm X R NID Iα α υ υ σ= == + +  (3.25) 

Note that the error term, ν, is a random variable that in part captures the effects of 

unobserved factors influencing the migration decision.  If these unobserved 

factors also explain income, i.e., ( )Corr 0υ ε′ ≠ , then OLS estimates of equation 

(3.24) will be inconsistent. 

 A standard test for endogeneity in the context of a linear model is known 

as the Hausman (1978) test.  Note that for the system given by equations (3.24) 

and (3.25), m is endogenous if and only if( ) 0E ε υ′ ≠ .  Let 3ε δ υ ζ= + , where 

( ) ( ) ( )2
3 and 0E E Eδ ε υ υ υ ζ′ ′= = .  Consider the reduced form of equation 

(3.24): 

2 1 2 2 3t ty X Rδ δ δ υ ε= == + + + . (3.24) 

A test of H0: 3 0δ = indicates whether or not m is exogenous.  Since ν is 

unobserved, the residuals from equation (3.25) are used in its place (Wooldridge 

2002, p. 119). 

 Two-stage least squares (2SLS) is the standard econometric method for 

linear regressions when an explanatory variable is endogenous.  It is a type of 

instrumental variable estimation, where a 'best' instrumental variable is obtained 

by regressing all exogenous variables and instrumental variables on the 

endogenous variable.  This new instrumental variable, formed by the best fitting 
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linear combination of exogenous and instrumental variables, takes the place of the 

endogenous variable in a second stage regression.   

 For the income model, the 2SLS model takes the following form: 

( )2
2 1 2 2 3 , ~ 0,t tm X R z NID Iα α α υ υ σ= == + + +  (3.26) 

� ( )2
2 1 2 2 3 , ~ 0,t ty X R m NID Iβ β β ε ε σ= == + + + . (3.27) 

A crucial assumption to guarantee the consistency of the 2SLS estimator is known 

as the rank condition.  Essentially, this condition requires that the explanatory 

variables in equation (3.26) are sufficiently related to m for identification 

(Wooldridge 2002, p. 93).  The order condition is necessary for the rank condition 

to hold.  It requires that there be at least as many explanatory variables in equation 

(3.26) as there are in equation (3.27).      

 Equation (3.26) shows the first stage regression and equation (3.27) shows 

the second stage regression.  Note that the first stage produces an instrumental 

variable, �m ,  that is most highly correlated with observed migration, m.  Similar 

to the poverty model, Xt=2 is an n × 10 matrix of explanatory variables that are 

hypothesized to affect income.  Variables include age, age squared, white, male, 

disabled, married, high school diploma, college, and postgraduate.  Regional 

characteristics are given by the matrix Rt=2, an n × 3 matrix of regional 

characteristics thought to have an influence on income: percentage change in total 
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wage and salary employment as a measure of job growth, unemployment rates, 

and natural amenities.  

 

3.2.5 Determinants of Migration, Income, and Poverty 

 Age and age squared are typically included in migration models.  

Migration propensity is nonlinear with respect to age.  It peaks during the mid-

twenties and declines over time (Plane 1993).  Viewed in light of human capital 

theory, the expected future net benefits upon migration are likely to decrease as 

the potential length of time spent working decreases.  Education is also likely to 

affect the migration decision.  Migration propensities increase by education 

attainment (Greenwood 1997).  Highly educated workers are more likely to 

migrate to find jobs that match their skill-level.  Costa and Kahn (2000), for 

example, find that college-educated couples tend to move to cities to find work 

and enjoy cultural amenities.  Life-cycle events, such as marriage and divorce, 

should affect place of residence, as people move in response to changes in their 

lives.  While there is little theoretical work in the economics literature on the 

effect of race and sex on migration, empirical work shows there to be differences 

in the likelihood of migrating by race and sex (Wenk and Hardesty 1993).  

Another factor likely to affect the migration decision is the cost of moving – 

family size and distance of move are two variables that reflect the cost of a move.   

Larger families and longer distances moved should increase the costs of moving 
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and therefore decrease the probability of moving, all else equal.  Since the exact 

residential location is unknown for respondents to the PSID, the distance of 

moving may be estimated from the county of origin centroid to the destination 

county centroid.  Home ownership is also included as a variable that may 

influence the migration decision.  Selling a home is a potential additional cost that 

may hinder migration. 

 Regional characteristics should influence the likelihood of moving as well.  

Of particular interest in this study is how differences in local labor market 

characteristics influence the migration behavior of individuals.  For example, if 

the county of origin has a relatively high unemployment rate relative to the 

destination county, then people may be pushed out of the county of origin in 

search of jobs.  However, unemployment rates do not account for discouraged or 

underemployed workers (Weber et al. 2005).  An alternative measure is job 

growth.  Migrants and commuters often take the new jobs in counties with 

positive job growth, which suggests that a positive difference in the county of 

origin job growth rate from the destination county job growth rate reflects a pull 

factor in the migration decision (Renkow 2003).  In addition to local labor market 

characteristics, environmental amenities have been shown to influence migration.  

The Economic Research Service of the U.S. Department of Agriculture provides a 

publicly available amenity index by county that may be used as an explanatory 

variable.   
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 Many of the determinants of migration are also determinants of income 

and poverty status.  For example, according to human capital theory, education is 

an investment that makes the worker more productive and thus earn more, all else 

equal (Becker 1993).  An alternative view is that education may be a signal to 

employers of a potential employee's ability (Spence 1973).  Both views expect a 

positive relationship between education and income.22  Age and age squared, as a 

proxy for experience in the labor market, along with education have been shown 

to influence income as well (Mincer 1974).  Marriage is a key determinant of 

income and poverty, reflecting the potential of two earners to contribute to 

household income, while a larger family size increases the cost of living and hence 

the risk of being poor.  Sex and race may also affect income and poverty.  Local 

labor market characteristics, such as the unemployment rate and job growth reflect 

the availability of employment and economic health of a locale.   

 
 
 

                                                 
22 Psacharopoulos and Patrinos (2004) provide empirical evidence of the returns to education. 
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4. DATA 

 Data for this research come from five sources.  Individual and household 

characteristics come from the Panel Study of Income Dynamics (PSID), a 

longitudinal sample of households in the United States.  Confidential geographic 

identifiers obtained from the PSID indicate the county of residence for each 

household, which is then used to obtain county-specific characteristics for each 

household.  Of primary interest in this study are labor market characteristics and 

natural amenities.  Total employment figures come from the Bureau of Economic 

Analysis' Regional Economic Information System (BEA-REIS), unemployment 

rates come from the Bureau of Labor Statistics (BLS), and an index of natural 

amenities provided by the U.S. Department of Agriculture - Economic Research 

Service (USDA-ERS) is used to measure the effects of climate and topography on 

migration and economic outcomes. 

 This chapter discusses describes each data set used in Section 4.1.  A 

discussion of how the sample was constructed follows in Section 4.2.  Section 4.3 

discusses the macroeconomic conditions in nonmetropolitan and metropolitan 

America during the 1979 to 1997 time frame.  Finally, in Section 4.4, the 

characteristics of the sample used for empirical research are presented in some 

detail, with particular emphasis on migration, income, poverty and education.  
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4.1 Description of Data Sources 

 

4.1.1 The Panel Study of Income Dynamics 

 The PSID is one of the few long-term individual and household-level 

longitudinal data sets available in the United States23.  Creation of the PSID and 

the National Longitudinal Survey of Youth spurred interest in econometric 

models for panel data and empirical research covering a variety of research 

questions in the social sciences.  The history of the PSID starts with President 

Lyndon Johnson's "War on Poverty."  President Johnson's Office of Economic 

Opportunity (OEO) asked the U.S. Census Bureau to create survey, called the 

Survey of Economic Opportunity, to evaluate the effects of the War on Poverty 

for the poor across the nation.  Interviews were conducted in 1966 and again 

1967.  After these initial interviews, the OEO asked the Survey Research Center 

at the University of Michigan to continue interviewing a subset of these poor 

households.  At the same time, a new cross section of households was added for a 

total of 5,000 households so that the study became representative of nonpoor as 

well as poor households in the United States.  Members of these original 

households, their descendants and family members continue to be interviewed 

every year until 1997 and every other year since then. 

                                                 
23 See Hill (1992) for a comprehensive introduction to the PSID. 
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 The unit of analysis for PSID data is the household and the household 

head, who is typically an adult male.  The household head is the person in a 

family who responds to all questions.  Data are also collected about the household 

head's 'wife' or cohabiter and all other family members.  Individuals who leave the 

family unit are still tracked by the PSID, which has resulted in an increase in the 

sample size since 1968.  Most household head interviews are collected via 

telephone and the remainder, those who do not have a telephone or are otherwise 

unable to answer questions over the telephone, are interviewed in person.  As with 

any sampling design, there is some concern about attrition in the sample, and the 

degree to which those who leave the sample do so in a systematic way.  If there 

are certain characteristics that explain attrition from the PSID, then the result over 

time would be a sample of the nation's households that are no longer 

representative of the nation as a whole.  Becketti et al. (1988) and Fitzgerald, 

Gottschalk, and Moffitt (1998) compare the PSID with the U.S. Census Bureau 

Current Population Survey (CPS) and find, for the most part, a close 

correspondence between the CPS and PSID.    

 For confidentiality, most regional characteristics are excluded from the 

publicly available data provided by the PSID.  For this research, confidential 

geographic identifiers were obtained from the PSID.  The geographic identifiers 

available include zip code as well as state and county Federal Information 

Processing Standards (FIPS) codes for the household residence in the interview 
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year.  State and county FIPS codes are used in this research to match county-level 

labor market, cost of housing and environmental characteristics.  These data 

sources are discussed in the following three sections.  

 

4.1.2 Local Labor Market Characteristics 

 Labor markets in a region can be described in many ways.  Two 

characteristics of labor markets in particular are of interest to researchers and 

policy-makers: the unemployment rate and the rate of growth in jobs.  The 

unemployment rate is equal to the number of unemployed persons divided by the 

total civilian labor force.24  Annual unemployment rates by county were obtained 

from the U.S. Department of Labor - Bureau of Labor Statistics (BLS).  The BLS 

has estimated the size of labor force, employment and unemployment since 1972.  

Estimates of these figures are obtained with data from the Current Population 

Survey and other sources.  Data on people who are receiving unemployment 

insurance (UI) benefits, those who have exhausted their UI benefits, new entrants 

and re-entrants into a labor market area are used to estimate a previous period's 

unemployment rate for a labor market area.25  In 1990, the BLS changed the way 

it estimates unemployment statistics, thus making historical comparisons of 

                                                 
24 Unemployed persons are defined as "all persons who had no employment during the reference 
week, were available for work, except for temporary illness, and had made specific efforts to find 
employment some time during the four week period ending with the reference week.  Persons who 
were waiting to be recalled to a job from which they had been laid off need not have been looking 
for work to be classified as unemployed" (Bureau of Labor Statistics, 2008).   
25 See Bureau of Labor Statistics (2005) "Estimation Methodology" 
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unemployment rates pre- and post-1990 difficult.  This research does not attempt 

to make inter-temporal comparisons of unemployment rates and thus avoids this 

problem (see Bureau of Labor Statistics (1998) "Historical Comparability of 

Local Area Unemployment Data").  Total wage and salary employment figures 

were obtained from the Bureau of Economic Analysis' Regional Economic 

Information System (REIS), which provides tables of personal income, 

population, and employment, among other data sets, to the public.  The BEA 

started collecting regional economic data in the 1930s.  Employment figures 

include both full- and part-time employment, without any weighting of these two 

measures.   

 It is not readily apparent whether short or long-term labor market 

characteristics influence migration the most.  For each year, three calculations of 

the unemployment rate and percentage change in total wage and salary 

employment were used.  With respect to the unemployment rate, the three 

variables for year t were calculated: the unemployment rate in year t; the average 

unemployment rate for year t, t-1, and t-2; and the average unemployment rate for 

year t, t-1, t-2, t-3, t-4, and t-5.  With respect to the percentage change in total 

wage and salary employment, three variables for year t were calculated: the 

percentage change from year t-1 to year t; the percentage change from year t-3 to 

year t; and the percentage change from year t-5 to year t.  The creation of these 

variables is ad hoc.  However, the goal is to measure both short and long-term 
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effects of labor market conditions on the migration decision and on economic 

outcomes. 

 

4.1.3 Cost of Housing Differences 

 This research attempts to address the criticism of poverty research in the 

United States that does not account for differences in the cost of living (Jolliffe 

2006, Citro and Michael 1995).  While price indices are available for metropolitan 

areas in the United States, there are no price indices available for rural areas.  A 

panel on measuring poverty commissioned by the National Research Council 

recommends using cost of housing differences as a first step in accounting for 

cost of living differences across the United States.  Data for this are readily 

available to the public from the U.S. Department of Housing and Urban 

Development (HUD) in what is called a Fair Market Rents Index (FMR).  Each 

year, HUD collects gross rent estimates and selects the 40th percentile rent from 

the distribution of units occupied by recent movers to create the FMR index for all 

metropolitan areas and nonmetropolitan counties.  This index is available for the 

years 1984 to the present and is used in this study to determine cost-of-housing 

adjusted (COHA) poverty and household income. 

 Following Fisher (2005), twenty-five percent of each household's need 

threshold and income are adjusted by the FMR index.  In the case of determining 

COHA poverty, the threshold is adjusted according to equation (4.1): 
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0.75   0.25 j
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FMR
COHA need need need

FMR

 
= × + × × 

 
, (4.1) 

where FMRj is the FMR index in the household's county of residence, j, and 

FMRAV is the average FMR index across all counties in the United States.  If the 

cost of housing is higher in county j compared to the national average, then the 

poverty threshold is adjusted upward.  Similarly, if the cost of housing is lower in 

county j compared to the national average, then the poverty threshold is adjusted 

downward.  COHA income is determined according to equation (4.2). 

0.75   0.25 AV

j

FMR
COHA y y y

FMR

 
= × + × ×  

 
. (4.2) 

If the cost of housing in county j is lower compared to the national average, then 

real income is adjusted upward.  If the cost of housing in county j is higher 

compared to the national average, then real income is adjusted downward. 

 

4.1.4 Natural Amenities 

 To capture characteristics of the physical landscape in each county that 

may affect migration decisions, this research uses the natural amenities scale 

provided by the USDA-ERS.  This scale uses measures of climate (warm winter, 

winter sun, temperate summer, and low summer humidity), variation in 

topography, and water area that may be attractive to people (McGranahan, 1999). 

The amenity scale is available only for counties in the lower 48 states.   
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4.2 Sample Construction 

 Since this research is primarily focused on migration and economic 

outcomes, only household heads that are working-age, i.e., between twenty-five 

and sixty-four years of age, were selected.  This choice minimizes two potential 

problems.  First, people younger than twenty-five years of age are more likely to 

be in school or college, perhaps moving between nonmetropolitan and 

metropolitan counties.  These young people are not likely to be making location 

decisions expecting immediate economic benefits.  Second, older people entering 

retirement age after sixty-four are also not likely to be making location decisions 

based on the expectation of increasing income or reducing poverty risk. 

 Figure 4.1 shows how three six-year periods were constructed for this 

analysis. Each period is a cross-section of the PSID that includes household heads 

between the ages of twenty-five and sixty-four from t=1 to t=2 who live in 

nonmetropolitan counties at t = 1.  Gender and race of the household head is 

observed during the first period.  In addition, a variable indicating the size of the 

location where the household grew up is observed.  Other variables, such as age, 

and years of education of the household head and family size are observed when 

t=1 and t=2.  Total household income and a needs threshold provided by the U.S. 

Census bureau is used to determine the economic outcomes of interest: total 

household income, cost-of-housing adjusted total household income, and 

household poverty status.  County of residence indicators are observed in all 
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periods.  These indicators help to identify labor market characteristics, the FMR 

index, and the USDA-ERS amenity index for the household's county of residence.  

Two additional variables are constructed from the county identifiers for migrants: 

the number of years they have lived in a metropolitan county and the road 

distance travelled from the centroids of their origin and destination counties. 

 

 

 

Figure 4.1 Overall Sample Construction 

 

 Census needs thresholds are used to determine poverty status in a 

particular year.  Fortunately, the PSID includes a variable indicating how many 

people in the family unit are under the age of eighteen.  This variable, in addition 

to knowing the age of the household head, allowed for constructing poverty 

thresholds in years that Census thresholds were not readily available.  Also, data 

on cost of housing differences is only available from 1984.  These constraints led 
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to the selection of three six-year periods for this analysis: 1979 to 1985, 1985 to 

1991, and 1991 to 1997.   

 

4.3 Macro Conditions in Nonmetropolitan and Metropolitan Areas 

 The next few figures attempt to describe the 'macro' conditions in 

nonmetropolitan and metropolitan counties for each six-year period.  Figure 4.2 

shows the annual percentage change in total metropolitan and nonmetropolitan 

population for 1979 through 1997.  The annual percentage change in metropolitan 

population was always positive during the 1980s and 1990s, while the annual 

percentage change in nonmetropolitan population dipped below zero in 1985, 

1986 and 1987.  After the rural renaissance during the 1970s, a gap between 

metropolitan and nonmetropolitan population growth developed and grew in size 

during the 1980s.  The gap decreased substantially during the 1990s, almost 

showing a convergence in the percentage change in population during the mid 

1990s. 
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Figure 4.2 Annual Percentage Change in Total Population 
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Source: Regional Economic Information System, Bureau of Economic Analysis, U.S. Department 
of Commerce 

  

For another view, Figure 4.3 shows the percentage change in total population for 

metropolitan and nonmetropolitan counties during each six-year period.  

Metropolitan counties grew in population for each six-year period, and the rate of 

growth increased over time.  Nonmetropolitan counties grew, too, yet the 

difference between metropolitan and nonmetropolitan population growth rates 

increased from the 1979 to 1985 period and the 1985 to 1991 period. 
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Figure 4.3 Period Percentage Change in Total Population 
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Source: Regional Economic Information System, Bureau of Economic Analysis, U.S. Department 
of Commerce 

  

 Turning to economic conditions, Figure 4.4 shows the percentage change 

in total wage and salary employment for metropolitan and nonmetropolitan areas 

during each period.  Employment growth in the 1979 to 1985 period for 

nonmetropolitan areas was anemic relative to metropolitan areas, 0.8% versus 

9.3%.  This difference between metropolitan and nonmetropolitan employment 

growth rates was substantially reduced in the next two periods.  Indeed, during the 

1991 to 1997 period, the percentage change in total wage and salary employment 

was higher in nonmetropolitan areas compared to metropolitan areas, 12.4% 

versus 11.7%. 
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Figure 4.4 Percentage Change in Total Wage and Salary Employment 
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Source: Regional Economic Information System, Bureau of Economic Analysis, U.S. Department 
of Commerce 

  

Unemployment rates, however, were higher in nonmetropolitan areas compared to 

metropolitan areas for each six-year period, as shown in Figure 4.5.  Overall, 

unemployment rates in metropolitan and nonmetropolitan areas declined since the 

early 1980s. 
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Figure 4.5 Average Unemployment Rate (%) 
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Source: Author's calculations from Local Area Unemployment statistics from the U.S. Department 
of Labor, Bureau of Labor Statistics. 

  

Figure 4.6 shows average nominal wages per job in metropolitan and 

nonmetropolitan areas during each six-year interval.  Average nominal wages per 

job increased from 1979 to 1997.  Nonmetropolitan areas had a lower average 

nominal wage per job in all three periods, and the gap between metropolitan and 

nonmetropolitan average nominal wages per job increased over time. 
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Figure 4.6 Average Nominal Wages per Job 
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Source: Regional Economic Information System, Bureau of Economic Analysis, U.S. Department 
of Commerce 

 

 In summary, during the first period in the early 1980s, the population 

growth in nonmetropolitan areas was tumbling to a low, which eventually 

bottomed out in 1986 at the beginning of the second period.  The second and third 

periods in this study were times when nonmetropolitan population growth was 

catching up to metropolitan growth rates.  The large gap between nonmetropolitan 

and metropolitan employment growth rates in the first period was reduced in the 

second and third periods.  Overall, average unemployment rates decreased over 

time and average wages increased over time, although the advantage that 

metropolitan areas exhibited in all three periods remained. 
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4.4 Sample Description 

 Tables 4.1 through 4.3 give summary statistics for variables used in the 

empirical section of this dissertation.  Age is measured at the start and end of each 

six-year period.  Average ages are roughly 38 years at the beginning of the period 

and 44 years at the end of the period.  Since each period only includes household 

heads in every year from the beginning of the period to the end, the vast majority 

of household heads in each period is male, from 85% in the 1985 to 1991 period 

to 87% in the 1991 to 1997 period.  A variable in the PSID that asks each 

household head what his or her race is used to create a dummy variable for white 

household heads, who comprise roughly 70% of the household heads in the 1979 

to 1985 and 1985 to 1991 periods and 80% in the 1991 to 1997 period.26   

 The educational attainment of each household head is determined from a 

variable recording the last grade attained.   Indicator variables are constructed for 

those with 11 years or less of education (less than high school diploma), 12 years 

of education (high school diploma), 13 years to 16 years of education (college), 

and 17 years or more of education (postgraduate).  Education is observed at the 

beginning and end of each period, as is marital status, which is used to code an 

indicator variable indicating a married household head, and family size.   The 

family size variable reports the total number of persons within the family unit.  

Two additional indicator variables are measured at the beginning of each period.  

                                                 
26 The variable in the PSID records the household head's first mention. 
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The first, home ownership, indicates that the household head owns his or her 

home.  Between 67 and 71% of household heads own their home.  The second, 

grew up rural, is used as the instrumental variable in this research.  It takes the 

value one if the household head grew up on a farm, in a small town, or in a rural 

area.  This variable is discussed in more detail in Chapter Four. 

 Average total household income is observed at the beginning and end of 

each period.  Average incomes are roughly $40,000 in each period.  Poverty rates 

for each period are also shown.  For each period, household income at the end of 

the period is compared with 150% of the U.S. Census Bureau determined need for 

each household to determine whether or not the household head is poor.  Poverty 

rates fall from roughly 24% in the first two periods to 17% in the third period.  

Labor market characteristics are captured by the unemployment rate and percent 

change in total employment in the household head's county of residence. 
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Table 4.1. Descriptive Statistics, 1979 to 1985 Period 

Variable 
Mean or 

Frequency 
Std. Dev. Min Max 

Age (1979) 38 10 25 59 
Age (1985) 44 10 25 64 
Male (%) 87  0 1 
White (%) 73  0 1 
Education (1979, %) 
Less than High School Diploma 
High School Diploma 
College 
Postgraduate 

 
38 
35 
26 
0 

  
0 
0 
0 
0 

 
1 
1 
1 
0 

Education (1985, %) 
Less than High School Diploma 
High School Diploma 
College 
Postgraduate 

 
36 
34 
23 
7 

  
0 
0 
0 
0 

 
1 
1 
1 
1 

Married (1979, %) 78  0 1 
Married (1985, %) 76  0 1 
Family Size (1979) 3.56  1 12 
Family Size (1985) 3.29  1 9 
Home Ownership (1979, %) 70  0 1 
Grew Up Rural (1979) 52  0 1 
Income (1979, 1997 $) 44,860.12 31,993.05 2.21 374,374.00 
Income (1985, 1997 $) 42,337.12 31,715.51 1.49 324,291.10 
Poor (1985, %) 24  0 1 
Migrants (1979 to 1985, %) 8  0 1 
Unemployment Rate 1979 

Average 1977 to 1979 
    Average 1974 to 1979 

6.09 
6.18 
--- 

2.25 
2.21 
--- 

1.3 
1.57 
--- 

14.90 
20.60 

--- 
Unemployment Rate 1985 

Average 1983 to 1985 
    Average 1980 to 1985 

8.57 
9.40 
9.27 

3.20 
3.35 
3.11 

2.10 
2.27 
2.50 

20.60 
23.73 
19.82 

% Chg Employment 1978 - 79 
% Chg 1977 to 1979 

    % Chg 1974 to 1979 

2.80 
6.78 
14.11 

3.76 
6.37 
11.73 

-12.28 
-12.67 
-25.86 

47.54 
75.66 
92.65 

% Chg Employment 1984 - 85 
% Chg 1983 to 1985 

    % Chg 1980 to 1985 

0.98 
4.59 
3.01 

3.69 
6.61 
9.43 

-22.15 
-23.17 
-49.74 

15.09 
33.47 
35.40 

Source: Panel Study of Income Dynamics; N=713 household heads between the ages of 25 and 64 
from 1979 to 1985 and who lived in  nonmetropolitan county in 1979 
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Table 4.2 Descriptive Statistics, 1985 to 1991 Period 

Variable 
Mean or 

Frequency 
Std. Dev. Min Max 

Age (1985) 38 9 25 58 
Age (1991) 44 9 30 64 
Male (%) 85  0 1 
White (%) 70  0 1 
Education (1985, %) 
Less than High School Diploma 
High School Diploma 
College 
Postgraduate 

 
29 
38 
25 
8 

 
 
 

 
0 
0 
0 
0 

 
1 
1 
1 
1 

Education (1991, %) 
Less than High School Diploma 
High School Diploma 
College 
Postgraduate 

 
29 
38 
25 
8 

  
0 
0 
0 
0 

 
1 
1 
1 
1 

Married (1985, %) 72  0 1 
Married (1991, %) 72  0 1 
Family Size (1985) 3.32 1.49 1 9 
Family Size (1991) 3.19 1.49 1 11 
Home Ownership (1985, %) 67  0 1 
Grew Up Rural (1985) 46  0 1 
Income (1985, 1997 $) 40,158.26 28,286.90 1.49 324,291.10 
Income (1991, 1997 $) 43,565.43 33,014.39 1.18 372,753.80 
Poor (1991, %) 24  0 1 
Migrants (1985 to 1991, %) 7  0 1 
Unemployment Rate 1985 

Average 1983 to 1985 
    Average 1980 to 1985 

8.74 
9.61 
9.43 

3.38 
3.52 
3.24 

2.80 
3.13 
2.63 

34 
34.87 
30.52 

Unemployment Rate 1991 
Average 1989 to 1991 

    Average 1986 to 1991 

7.34 
6.56 
7.01 

2.74 
2.47 
2.75 

1.5 
1.63 
2.47 

26.10 
24.57 
23.37 

% Chg Employment 1984 – 85 
% Chg 1983 to 1985 

    % Chg 1980 to 1985 

0.60 
4.01 
2.75 

3.53 
6.02 
9.95 

-22.15 
-23.17 
-49.74 

17.72 
33.47 
42.17 

% Chg Employment 1990 – 91 
% Chg 1989 to 1991 

    % Chg 1986 to 1991 

-0.29 
1.78 
9.74 

3.48 
4.94 
9.90 

-13.23 
-10.96 
-12.07 

17.32 
31.92 
60.81 

Source: Panel Study of Income Dynamics; N=779 household heads between the ages of 25 and 64 
from 1985 to 1991 and who lived in  nonmetropolitan county in 1985 
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Table 4.3 Descriptive Statistics, 1991 to 1997 Period 

Variable 
Mean or 

Frequency 
Std. Dev. Min Max 

Age (1991) 39 9 25 59 
Age (1997) 45 9 29 64 
Male (%) 87  0 1 
White (%) 79  0 1 
Education (1991, %) 
Less than High School Diploma 
High School Diploma 
College 
Postgraduate 

 
18 
47 
29 
6 

 
 

 
0 
0 
0 
0 

 
1 
1 
1 
1 

Education (1997, %) 
Less than High School Diploma 
High School Diploma 
College 
Postgraduate 

 
18 
46 
29 
6 

  
0 
0 
0 
0 

 
1 
1 
1 
1 

Married (1991, %) 74  0 1 
Married (1997, %) 72  0 1 
Family Size (1991) 3.28 1.42 1 9 
Family Size (1997) 3.07 1.44 1 9 
Home Ownership (1991, %) 71  0 1 
Grew Up Rural (1991) 39  0 1 
Income (1991, 1997 $) 44,473.89 32,096.99 1.18 372,753.80 
Income (1997, 1997 $) 46,742.85 50,226.47 0 1,000,000 
Poor (1997, %) 17  0 1 
Migrants (1991 to 1997, %) 7  0 1 
Unemployment Rate in 1991 

Average 1989 to 1991 
    Average 1986 to 1991 

7.42 
6.70 
7.11 

2.73 
2.42 
2.61 

1.5 
1.63 
2.47 

16.5 
16.53 
19.18 

Unemployment Rate in 1997 
Average 1995 to 1997 

    Average 1992 to 1997 

5.47 
5.73 
6.25 

2.65 
2.62 
2.58 

1.7 
1.67 
1.73 

13.8 
14.5 
15.23 

% Chg Employment 1990 – 91 
% Chg 1989 to 1991 

    % Chg 1986 to 1991 

-0.29 
1.48 
9.46 

3.30 
4.86 
10.22 

-13.23 
-10.52 
-19.21 

11.72 
25.84 
65.87 

% Chg Employment 1996 – 97 
% Chg 1995 to 1997 

    % Chg 1992 to 1997 

1.24 
2.44 
11.71 

2.45 
4.36 
10.16 

-4.57 
-9.84 
-18.76 

11.33 
18.41 
66.16 

Source: Panel Study of Income Dynamics; N=589 household heads between the ages of 25 and 64 
from 1991 to 1997 and who lived in  nonmetropolitan county in 1991 
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There are some key features of the data that are worthy of discussion, especially 

concerning the relationship between migration, economic outcomes, and 

education.  Consider Table 4.4 that gives the migration rate by education and 

poverty status for each period.  The 1979 to 1985 and 1985 to 1991 periods show 

that migration rates are higher by educational attainment.  In both periods, only 

about 2% of people with less than a high school diploma migrated from a 

nonmetropolitan county to a metropolitan county.  Household heads with 

postgraduate education, on the other hand, had high migration rates of roughly 

24% and 19%, respectively.  In contrast, the 1991 to 1997 period shows a lower 

proportion of people with postgraduate degrees migrating to an urban area.  

People leaving nonmetropolitan areas between 1979 and 1991 seem to have 

higher educational attainment on the whole relative to non-migrants.  In terms of 

poverty status, the non-poor have higher migration rates in all three periods 

compared to the poor, although the difference appears to be quite small, especially 

in the first two periods.27 

 The next three tables show economic outcomes average income and 

poverty rates by migration status and educational attainment.  Table 4.5 pertains 

to the 1979 to 1985 period.  Migrants have a higher average income in this period 

                                                 
27 The difference in migration rates between the poor and non-poor is statistically insignificant in 
all three periods.    
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relative to non-migrants, $47,385 relative to $41,882.  Poverty rates are higher for 

non-migrants as well, 24.46% versus 18.64%28.    

 

Table 4.4 Migration Rate by Education and Poverty Status 

 1979 – 1985 
(%) 

1985 -  1991 
(%) 

1991 – 1997  
(%) 

Education 
< High School Diploma 
High School Diploma 
College 
Postgraduate 

 
2.31 
7.50 
14.20 
23.53 

 
2.18 
4.36 
12.95 
18.64 

 
6.60 
5.88 
9.25 
5.26 

Poverty Status 
Poor 
Non-Poor 

 
6.43 
8.86 

 
5.43 
7.39 

 
3.96 
7.58 

   
 
 The traditional result that educational attainment leads to higher income is 

borne out in this period as well.  Average income for household heads with less 

than a high school diploma is roughly $30,000 versus $50,600 for household 

heads with a college degree.  A similarly marked difference is observed in terms 

of poverty rates.  Forty-four percent of household heads without a high school 

diploma were poor, while only 7.4% of household heads with some college or a 

college degree, and 5.9% of household heads with postgraduate education, were 

poor. 

                                                 
28 However, the differences in average income and poverty rates are not statistically significant. 
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 Table 4.6 pertains to the 1985 to 1991 period.  This period shows a similar 

story as the previous period.   

 

Table 4.5 Average Income and Poverty by Migration and Education: 1979-
1985 

Income (1997 $)  

Mean Std. Dev. Min. Max. 

Poor 
(%) 

Migration 
Migrants 
Non-Migrants 

 
47,384.75 
41,881.76 

 
42,614.13 
30,544.26 

 
1.49 
1.49 

 
304,258.00 
324,291.10 

 
18.6 
24.5 

Education 
< High School Diploma 
High School Diploma 
College 
Postgraduate 

 
29,984.26 
44,742.96 
50,591.21 
67,772.09 

 
22,254.81 
34,163.16 
26,285.97 
47,460.71 

 
1.49 
1.49 
1.49 
1.49 

 
141,550 

324,291.10 
134,845 
304,258 

 
43.9 
17.5 
7.4 
5.9 

  
 

Even accounting for inflation, average incomes for migrants and non-migrants 

increased.  Poverty rates stayed roughly similar to the rates in the 1979 to 1985 

period, with migrants having higher average incomes, roughly $52,000 versus 

$43,000, and lower poverty rates, 18.5% versus 24%, relative to non-migrants.29  

Household heads with college or postgraduate education earned higher average 

incomes and had lower poverty rates.  The difference between poverty rates for 

                                                 
29 The difference in average income is statistically significant, yet the difference in poverty rates is 
not. 
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those with less than a high school diploma and those with postgraduate education 

is more pronounced in this period. 

 Table 4.7 for the 1991 to 1997 period shows some slight differences with 

previous periods.   

 

Table 4.6 Average Income and Poverty by Migration and Education: 1985-
1991  

Income (1997 $)  

Mean Std. Dev. Min. Max. 

Poor 
(%) 

Migration 
Migrants 
Non-Migrants 

 
51,906.71 
42,944.15 

 
35,134.55 
32,791.80 

 
708 
1.18 

 
189,785.30 
372,753.80 

 
18.5 
24.0 

Education 
< High School 

Diploma 
High School 

Diploma 
College 
Postgraduate 

 
28,931.30 

 
39,388.94 

 
58,086.37 
73,959.84 

 
23,016.76 

 
22,376.95 

 
37,471.86 
52,430.70 

 
1.18 

 
1.18 

 
1.18 

708.00 

 
125,080 

 
121,422 

 
372,753.80 

329,220 

 
45.9 

 
20.8 

 
7.8 
3.4 

 
  

 Although there remains a positive difference in average incomes between 

migrants and non-migrants, the difference is quite small relative to the two 

previous periods, only a difference of roughly $1,000.  Poverty rates are also 

different between migrants and non-migrants.  Migrants from rural to urban areas 
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have a poverty rate of 9.8% compared to 17.7% for non-migrants.30  This is the 

lowest migrant poverty rate for all three periods.   Again, the trend of higher 

average incomes for household heads with higher levels of educational attainment 

persists.  In this case, household heads with less than a high school diploma 

earned an average income of roughly $31,000 while household heads with college 

education have an average income of roughly $58,500.  The stark contrast in 

poverty rates by educational attainment is also repeated during this period.  

Poverty rates for household heads with less than a high school diploma dropped to 

33%, while the poverty rate for household heads with college education dropped 

to 5%.  All poverty rates are lower in this period relative to previous periods, 

reflecting a time during the 1990s of overall economic expansion. 

 

                                                 
30 The differences in average income and poverty rates are not statistically significant. 
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Table 4.7 Average Income and Poverty by Migration and Education: 1991-
1997  

Income (1997 $)  

Mean Std. Dev. Min. Max. 

Poor 
(%) 

Migration 
Migrants 
Non-Migrants 

 
47,602.20 
46,678.55 

 
30,584.22 
51,413.27 

 
0 
0 

 
134,710 

1,000,000 

 
9.8 
17.7 

Education 
< High School 

Diploma 
High School 

Diploma 
College 
Postgraduate 

 
30,858.16 

 
41,033.51 

 
58,489.30 
78,442.26 

 
22,244.33 

 
28,139.69 

 
77,446.91 
48,622.89 

 
700 

 
0 
 
0 

8,000 

 
135,000 

 
275,000 

 
1,000,000 
250,000 

 
33.0 

 
20.6 

 
5.2 
2.6 
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5. EMPIRICAL RESULTS  

 Empirical results from the proposed empirical strategy in Chapter Four are 

presented here for three cross-sectional periods of the PSID.  The sample includes 

three time periods that are estimated separately as cross-sections: 1979 to 1985, 

1985 to 1991, and 1991 to 1997.  Section 5.1 introduces results of probit models 

of the migration decision for all three time periods.  Section 5.2 presents results 

from estimated poverty models with special emphasis on the role of migration in 

determining poverty risk.  Section 5.3 presents empirical results from a series of 

total family income models, also with attention to the effect of migration on 

observed income.   

 

5.1 Models of the Migration Decision 

 Tables 5.1, 5.2 and 5.3 present models of the decision to leave a 

nonmetropolitan county during three time periods, 1979-1985, 1985-1991 and 

1991-1997, respectively, by household heads between the ages of 25 and 64 

during the entire period.  The dependent variable, migration, is an indicator 

variable that is equal to one if the respondent moved to a metropolitan county 

during each six year interval.  The first column of results shows estimated 

coefficients from the probit model with accompanying p-values.  The second 

column of results shows estimated marginal effects of each explanatory variable 

on the probability of migration with heteroskedasticity-robust standard errors.   
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5.1.1 Individual and Household Characteristics 

 Across all three time periods age, race or ethnicity and gender have no 

explanatory power with respect to the migration decision.  Among the statistically 

significant explanatory variables, two family characteristics are estimated to have 

an effect on the probability of out-migration.  During the late 1980s, changes in 

marital status between 1985 and 1991 are estimated to have a positive effect on 

the probability of migration.  Marriage or divorce during this time period 

increased the probability of migrating by 4.6 percent relative to household heads 

that remained married or single, all else equal.  This effect provides some 

evidence that life-cycle changes influence the decision to migrate.  Between 1991 

and 1997, family size was statistically significant at the 90% confidence level.  

Each additional family member was estimated to decrease the probability of 

moving by 1.3 percent, all else equal.  This result implies that additional family 

members have an effect on the probability of out-migration. 

 Another variable that may reflect a higher cost to moving is home 

ownership.  Households that own their homes have made an investment in the 

communities that they live in.  Homeowners are likely to face higher costs of 

moving relative to renters because of the need to sell their home and perhaps find 

a new one in the destination location.  Across all three time periods, 

homeownership had a negative effect on the probability of nonmetropolitan out-

migration.  Home ownership decreased the probability of out-migration by 6.5 
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percent between 1979 and 1985, 5.4 percent between 1985 and 1991, and 5.6 

percent between 1991 and 1997.   

 Perhaps the most interesting findings regarding the effect of individual and 

household characteristics on migration are the affects of educational attainment.  

During the 1980s, educational attainment had highly statistically significant 

effects on migration.  For the 1979 to 1985 time period, the marginal effect of a 

high school diploma was estimated to be 0.049 and, for some college or a college 

degree, 0.103.   No household heads in 1979 had postgraduate education.  For the 

1985 to 1991 period, the marginal effects of a high school diploma, college and 

postgraduate education on the probability of migration were estimated to be 

0.037, 0.141 and 0.231.  While the effect of a high school diploma decreased 

during the late 1980s relative to the early 1980s, the effect of a college education 

increased.  In contrast, educational attainment during the 1990s seems to have had 

little to no effect on the probability of migrating.  All three educational attainment 

variables in the 1991 to 1997 period are highly statistically insignificant.   

 Finally, the instrumental variable indicating whether or not the household 

head grew up in a rural area is statistically significant at the 90% level in the 1979 

to 1985 period and the 1991 to 1997 period and at the 95% level in the 1985 to 

1991 period.  All three estimated coefficients are negative in sign, indicating that 

growing up in a rural area decreases the probability of moving to a metropolitan 

county by roughly 3 percent in every period, all else equal. 
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5.1.2 Regional Characteristics 

 Three key regional characteristics are considered in this study.  Two 

variables reflect characteristics of local labor markets, a potential driver of the 

migration decision.  The first of these variables is the percentage change in total 

wage and salary employment in the county of origin.  The second labor market 

variable is average unemployment in the county of origin.  Labor market variables 

are observed for one, three and six year lags.  Each of these alternatives was 

included in alternative models of poverty and income.  Those models with the 

highest R2 were chosen as the best specification in terms of goodness-of-fit.  

Values from an index of natural amenities by county are also included as an 

explanatory variable to measure the effects of the landscape and climate on the 

migration decision. 

 During the early 1980s, the measured characteristics of place appeared to 

have little statistically significant effect on the probability of migrating.  In 

contrast, during the late 1980s, labor market characteristics played an important 

role in determining the probability of nonmetropolitan out-migration.  Household 

heads who resided in counties with high unemployment rates were estimated to be 

more likely to move to a metropolitan county.  Higher unemployment rates 

indicate that a particular county has an excess supply of labor.  It is not surprising, 

then, to find that household heads would leave to find employment elsewhere.  

What is surprising, however, is that during this same time period household heads 
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from counties with higher percentage changes in total employment also had a 

higher probability of out-migration, all else equal.  Higher growth in employment 

should reflect labor markets with a high demand for labor.  Presumably, people 

from these counties should not have to leave to find employment.  During the 

1990s, the effects of these labor market characteristics lose their explanatory 

power as in the early 1980s.   

 Natural amenities were estimated to have a positive and statistically 

significant effect on the probability of migrating to a metropolitan area only in the 

1990s.  An increase in the natural amenities index by 1.0 was estimated to 

increase the probability of migrating to a metropolitan county by 1.3 percent, all 

else equal.  Since natural amenities are assumed to be positively related to utility, 

it is surprising to find that people living in high amenity nonmetropolitan counties 

were more likely to leave for metropolitan counties during the 1990s.  However, 

an auxiliary regression was performed with fixed effects for Census divisions.  

Including these regional fixed effects as explanatory variables resulted in a 

statistically insignificant effect of amenities in the county of origin on the 

probability of migrating.  Migration rates are higher for Census Divisions 1, 8, 

and 9 (New England, Mountain, and Pacific), which are also divisions with high 

average amenities. 
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Table 5.1 Probit Migration Model Results: 1979-19851 

Variable2 Est. Coefficient (p-value) Marg. Effect (S.E.)3 

Age 0.031 (0.679) 0.004 (0.009) 

Age Squared -0.001 (0.562) -0.000 (0.000) 

White 0.171 (0.398) 0.019 (0.021) 

Male -0.077 (0.810) -0.010 (0.042) 

Family Size 0.081 (0.178) 0.010 (0.007) 

Married -0.005 (0.987) -0.006 (0.035) 

Change Marital Status 0.290 (0.203) 0.042 (0.039) 

Home Owner -0.472 (0.006) -0.065 (0.027) 

High School Diploma 0.372 (0.081) 0.049 (0.030) 

College 0.672 (0.003) 0.103 (0.042) 

Postgraduate4 --- --- 

Grew Up Rural -0.272 (0.072) -0.033 (0.019) 

Natural Amenities 0.035 (0.300) 0.004 (0.004) 

% ∆ in Total Employment, 
1977 to 19795 0.013 (0.138) 0.002 (0.001) 

Average Unemployment 
Rate, 1977 to 1979 

0.041 (0.231) 0.005 (0.004) 

Constant -2.428 (0.087) --- 

Notes: 
 1Period includes 713 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1979.  The pseudo R2 for this model is 0.11 and the Wald statistic (~ χ

2
14) is 45.66. 

 2All variables except change marital status and except as otherwise noted are observed in 1979.  
The variable change marital status takes the value 1 if the household head was married, divorced 
or separated between 1979 and 1985. 
 3Marginal effects (Marg. Effect) are calculated as (dy/dx) ⁄ Pr(Migration), where for indicator 
variables dy/dx is for a discrete change from 0 to 1.  Standard errors (S.E.) are Huber-White 
heteroskedasticity-robust.  
 4No household heads in 1979 have postgraduate education. 
5Total wage and salary employment 
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Table 5.2 Probit Migration Model Results: 1985 - 19911 

Variable2 Est. Coefficient (p-value) Marg. Effect (S.E.)3 

Age 0.010 (0.910) 0.001 (0.007) 

Age Squared -0.000 (0.959) -0.000 (0.000) 

White 0.040 (0.825) 0.003 (0.014) 

Male 0.150 (0.594) 0.011 (0.019) 

Family Size 0.005 (0.948) 0.000 (0.006) 

Married -0.355 (0.185) -0.036 (0.030) 

Change Marital Status 0.419 (0.060) 0.046 (0.031) 

Home Owner -0.551 (0.001) -0.054 (0.020) 

High School Diploma 0.409 (0.097) 0.037 (0.025) 

College 1.054 (0.000) 0.141 (0.045) 

Postgraduate 1.236 (0.000) 0.231 (0.082) 

Grew Up Rural -0.379 (0.035) -0.030 (0.014) 

Natural Amenities 0.012 (0.763) 0.001 (0.003) 

% ∆ in Total Employment, 
1983 to 19855 

0.026 (0.070) 0.002 (0.001) 

Average Unemployment 
Rate, 1984 to 1985 

0.049 (0.037) 0.004 (0.002) 

Constant -2.522 (0.129) --- 

 Notes: 
 1Period includes 779 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1985.  The pseudo R2 for this model is 0.19 and the Wald statistic (~ χ

2
15) is 68.03. 

 2All variables except change marital status and except as otherwise noted are observed in 1985.  
The variable change marital status takes the value 1 if the household head was married, divorced 
or separated between 1985 and 1991. 
 3Marginal effects (Marg. Effect) are calculated as (dy/dx) ⁄ Pr(Migration), where for indicator 
variables dy/dx is for a discrete change from 0 to 1.  Standard errors (S.E.) are Huber-White 
heteroskedasticity-robust.  
4Total wage and salary employment 
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Table 5.3 Probit Migration Model Results: 1991-19971 

Variable2 Est. Coefficient (p-value) Marg. Effect (S.E.)3 

Age -0.095 (0.237) -0.010 (0.008) 

Age Squared 0.001 (0.231) 0.000 (0.000) 

White 0.162 (0.524) 0.015 (0.022) 

Male 0.133 (0.688) 0.012 (0.029) 

Family Size -0.124 (0.091) -0.013 (0.008) 

Married 0.108 (0.692) 0.011 (0.025) 

Change Marital Status 0.166 (0.538) 0.019 (0.034) 

Home Owner -0.461 (0.018) -0.056 (0.027) 

High School Diploma -0.027 (0.912) -0.003 (0.025) 

College 0.121 (0.646) 0.013 (0.029) 

Postgraduate -0.097 (0.814) -0.009 (0.037) 

Grew Up Rural -0.317 (0.098) -0.031 (0.018) 

Natural Amenities 0.128 (0.000) 0.013 (0.003) 

% ∆ in Total Employment, 
1989 to 19914 

0.011 (0.466) 0.001 (0.002) 

Average Unemployment 
Rate, 1989 to 1991 

-0.013 (0.667) -0.001 (0.003) 

Constant 0.771 (0.632) --- 

Notes: 
 1Period includes 589 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1991.  The pseudo R2 for this model is 0.13 and the Wald statistic (~ χ

2
15) is 41.09. 

 2All variables except change marital status and except as otherwise noted are observed in 1991.  
The variable change marital status takes the value 1 if the household head was married, divorced 
or separated between 1991 and 1997. 
 3Marginal effects (Marg. Effect) are calculated as (dy/dx) ⁄ Pr(Migration), where for indicator 
variables dy/dx is for a discrete change from 0 to 1.  Standard errors (S.E.) are Huber-White 
heteroskedasticity-robust. 
4Total wage and salary employment 
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5.2 Models of Poverty 

 In this section, estimated bivariate probit models of household poverty are 

presented.  Tables 5.4, 5.5 and 5.6 show results for periods 1979 to 1985, 1985 to 

1991, and 1991 to 1997, respectively.  The next set of tables, 5.7 through 5.9, 

shows poverty models for these periods where the poverty threshold is adjusted 

by cost of housing differences among counties in the United States.  Effects of 

individual and household characteristics are discussed first, followed by the 

effects of regional characteristics.  Finally, results on the degree of correlation 

between the error terms in the migration and poverty models are presented and 

discussed.   

 Estimated coefficients for each explanatory variable in the poverty models 

in Tables 5.4 through 5.9 are accompanied by marginal effects.  There are several 

options for estimating marginal effects in a bivariate probit model and the method 

chosen for this research bears some explanation.31 The standard approach to 

evaluating marginal effects in the bivariate probit model is to estimate the effect 

of each explanatory variable on the 'success' of both explained variables under 

consideration, in this case the vector( )1, 1i ip m ′= = .  Marginal effects from this 

approach would indicate the effect of each explanatory variable on the probability 

of migrating from a nonmetropolitan county and on being poor, jointly.  Another 

                                                 
31 Greene (1998) provides a complete and cogent exposition of bivariate probit model marginal 
effects.   
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approach is to calculate the marginal effect of each explanatory variable on the 

probability of being poor conditional on migration status, i.e., ( )Pr 1| 1i ip m= =  

or ( )Pr 1| 0i ip m= = .  However, this research is particularly focused on the effect 

of migration on the probability of being poor, not conditioned on observed 

migration.   

 The recursive nature of the model implies that there are two potential 

effects at work: direct and indirect effects.  Direct effects come from the 

explanatory variables in the poverty model.  Indirect effects come from the 

explanatory variables in the migration model that may also influence poverty 

through the migration variable.  Indirect effects can be quite complicated to 

estimate in the bivariate probit model framework.  As the estimated results show, 

though, there is not enough statistical evidence for all three periods that the effect 

of migration is different from zero.  Therefore, only the direct marginal effects of 

the explanatory variables in the poverty model are presented here. 

 

5.2.1 Individual and Household Characteristics 

 Many of the individual and household determinants take expected signs in 

the estimated models.  Race, accounted for by the 'white' indicator variable, 

indicates a strong and statistically significant effect for white household heads on 

poverty.  Being white reduced the probability of being poor by roughly 22 percent 
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in the 1979 to 1985 period, 24 percent in the 1985 to 1991 period, and 22 percent 

in the 1991 to 1997 period, all else equal.  Being a male household head was 

estimated to have a statistically significant effect on poverty in the 1985 to 1991 

and 1991 to 1997 periods, all else equal, reducing the probability of being poor by 

17 and 11 percent, respectively.   

 Disability was estimated to increase the probability of being poor in all 

three periods.  Being disabled was estimated to increase the probability of poverty 

by 16, 7 and 14 percent in the 1979 to 1985, 1985 to 1991 and 1991 to 1997 

periods, respectively.  The traditional empirical finding that being married is 

negatively related to poverty risk is also found in this study.  Having a married 

household head was estimated to reduce the probability of being poor by 10 

percent in the 1979 to 1985 period, 10 percent in the 1985 to 1991 period, and 7 

percent in the 1991 to 1997 period, all else equal.   

 Education was estimated to have a strong effect on reducing the 

probability of being poor.  Having a high school diploma, some college or college 

degree, and postgraduate education were estimated to reduce the probability of 

being poor by 15, 23 and 21 percent, respectively, in the 1979 to 1985 period.  

However, these effects were often estimated to be lower in other time periods.   In 

the 1985 to 1991 period, for example, the effects of a high school diploma and 

postgraduate education decreased to 14 and 20, all else equal.  The 1991 to 1997 

period showed the lowest estimated effects of a high school diploma, some 
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college or college degree, and postgraduate education.  These levels of schooling 

were estimated to decrease the probability of being poor by 6, 16 and 14 percent, 

all else equal. 

 Results associated with the migration decision are particularly interesting.  

Focus first on the 1985 to 1991 and the 1991 to 1997 periods.  In these periods, 

the effect of out-migration from a nonmetropolitan county to a metropolitan 

county is statistically insignificant, implying that there is not enough statistical 

evidence to suggest that the estimated coefficient is not equal to zero.  In contrast, 

there is sufficient empirical evidence for an effect of out-migration in the 1979 to 

1985 period.  The effect of migration was estimated to be equal to 0.715 in this 

period, indicating that all else equal, migrating out of a nonmetropolitan county to 

a metropolitan county increased the probability of being poor by 72 percent. 

 

5.2.2 Regional Characteristics 

 Among all three periods, labor market characteristics seem to play a role 

only in the 1979 to 1985 period.  In this period, an increase in the percentage 

change in total employment from 1984 to 1985 by one percentage point reduced 

the probability of being poor in 1985 by 1.7 percent, all else equal.  Labor market 

variables in the 1985 to 1991 and 1991 to 1997 periods did not carry sufficient 

statistical evidence to indicate that they were different from zero.   This was also 

true for all three time periods with respect to natural amenities. 
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Table 5.4 Bivariate Probit Model of Poverty: 1979-19851 

 Migration Poverty 

Variable2 
Est. Coeff.  
(p-value)3 

Est. Coeff.  
(p-value)3 

M.E. 

Age 0.039 (0.571) -0.073 (0.262) -0.021 
Age Squared -0.001 (0.463) 0.001 (0.244) 0.000 

White 0.278 (0.167) -0.686 (0.000) -0.219 
Male 0.003 (0.991) -0.214 (0.295) -0.065 
Family Size 0.116 (0.036) --- --- 
Disabled --- 0.512 (0.000) 0.163 
Married -0.096 (0.699) -0.316 (0.053) -0.096 
Change Marital Status 0.320 (0.116) --- --- 

Home Owner -0.486 (0.002) --- --- 
High School Diploma 0.374 (0.065) -0.569 (0.000) -0.150 
College 0.630 (0.003) -1.058 (0.000) -0.232 
Postgraduate --- -1.176 (0.000) -0.205 
Natural Amenities 0.039 (0.215) -0.006 (0.815) -0.002 
% ∆ in Total Employment, 

1977 to 19794 
0.009 (0.227) --- --- 

% ∆ in Total Employment, 
1984 to 19854 

--- -0.059 (0.000) -0.017 

Average Unemployment 
Rate, 1977 to 1979 

0.034 (0.287) --- --- 

Average Unemployment 
Rate, 1983 to 1985 

--- 0.015 (0.401) 0.004 

Constant -2.718 (0.053) 1.870 (0.223) --- 

Grew Up Rural -0.292 (0.030) --- --- 
Migration --- 2.144 (0.002) 0.715 
1Period includes 713 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1979.  The Wald statistic for this model (~χ2

27) is 236.40.  The log pseudo-likelihood is 
equal to -475.07.  Correlation between the poverty and migration models is estimated to be ρ =      
-0.83, with robust standard error equal to 0.23.  2All explanatory variables in the migration 
model except changed marital status and except where noted are measured in 1979.  All 
explanatory variables in the poverty model are measured in 1985 except where noted otherwise.  
3This model is estimated with Huber-White heterosckedasticity-robust standard errors.  4Total 
wage and salary employment 



 109 

 
Table 5.5 Bivariate Probit Model of Poverty: 1985-19911 

 Migration Poverty 

Variable2 
Est. Coeff.  
(p-value)3 

Est. Coeff.  
(p-value)3 

M.E. 

Age -0.014 (0.876) -0.089 (0.150) -0.023 
Age Squared 0.000 (0.799) 0.001 (0.174) 0.000 

White 0.102 (0.581) -0.797 (0.000) -0.235 
Male 0.288 (0.297) -0.568 (0.003) -0.173 
Family Size 0.045 (0.543) --- --- 
Disabled --- 0.255 (0.069) 0.071 
Married -0.483 (0.053) -0.364 (0.026) -0.102 
Change Marital Status 0.356 (0.104) --- --- 

Home Owner -0.601 (0.001) --- --- 
High School Diploma 0.405 (0.097) -0.588 (0.000) -0.144 
College 1.017 (0.000) -1.220 (0.000) -0.235 
Postgraduate 1.212 (0.000) -1.588 (0.000) -0.203 
Natural Amenities 0.006 (0.868) 0.018 (0.543) 0.005 
% ∆ in Total Employment, 

1983 to 19854 
0.024 (0.099) --- --- 

% ∆ in Total Employment, 
1986 to 19914 

--- -0.005 (0.396) -0.001 

Average Unemployment 
Rate, 1984 to 1985 

0.053 (0.025) --- --- 

Unemployment Rate, 1991 --- -0.027 (0.258) -0.007 
Constant -2.538 (0.131) 3.261 (0.024) --- 

Grew Up City 0.713 (0.000) --- --- 
Migration --- 1.167 (0.165) 0.407 
1Period includes 779 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1985.  The Wald statistic for this model (~χ2

28) is 278.83.  The log pseudo-likelihood is 
equal to -463.05.  Correlation between the poverty and migration models is estimated to be ρ =      
-0.534, with robust standard error equal to 0.480.  2All explanatory variables in the migration 
model except changed marital status and except where noted are measured in 1985.  All 
explanatory variables in the poverty model are measured in 1991, except where otherwise noted.  
3This model is estimated with Huber-White heterosckedasticity-robust standard errors.  4Total 
wage and salary employment 
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Table 5.6 Bivariate Probit Model of Poverty: 1991-19971 

 Migration Poverty 

Variable2 
Est. Coeff.  
(p-value)3 

Est. Coeff.  
(p-value)3 

M.E. 

Age -0.095 (0.222) -0.056 (0.516) -0.012 
Age Squared 0.001 (0.244) 0.000 (0.613) 0.000 

White 0.100 (0.750) -0.818 (0.007) -0.222 
Male 0.117 (0.714) -0.425 (0.061) -0.107 
Family Size -0.167 (0.032) --- --- 
Disabled --- 0.543 (0.047) 0.141 
Married 0.071 (0.812) -0.315 (0.065) -0.073 
Change Marital Status 0.262 (0.347) --- --- 

Home Owner -0.179 (0.772) --- --- 
High School Diploma -0.098 (0.704) -0.290 (0.077) -0.062 
College 0.008 (0.982) -0.929 (0.026) -0.162 
Postgraduate -0.193 (0.691) -1.236 (0.025) -0.139 
Natural Amenities 0.128 (0.000) 0.067 (0.256) 0.014 
% ∆ in Total Employment, 

1989 to 19914 
0.016 (0.336) --- --- 

% ∆ in Total Employment, 
1992 to 19974 

--- -0.011 (0.177) -0.002 

Average Unemployment 
Rate, 1989 to 1991 

-0.016 (0.597) --- --- 

Average Unemployment 
Rate, 1996 to 1997 

--- -0.039 (0.258) -0.008 

Constant 1.033 (0.538) 2.528 (0.170) --- 

Grew Up Rural -0.344 (0.066) --- --- 
Migration --- -1.566 (0.193) -0.153 
1Period includes 589 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1991.  The Wald statistic for this model (~χ2

28) is 183.72.  The log pseudo-likelihood is 
equal to -333.65.  Correlation between the poverty and migration models is estimated to be ρ =      
0.726, with robust standard error equal to 0.739.  2All explanatory variables in the migration 
model except changed marital status and except where noted are measured in 1991.  All 
explanatory variables in the poverty model are measured in 1997 except where otherwise noted.  
3This model is estimated with Huber-White heterosckedasticity-robust standard errors.  4Total 
wage and salary employment 
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5.2.3 Cost of Housing Adjusted Poverty 

 Tables 5.7 through 5.9 present empirical results for cost of housing 

adjusted (COHA) poverty.  In these models, the Census-based household need 

threshold is modified to reflect differences in the cost of housing between 

counties in the United States.  Since rents in rural areas are often lower than in 

urban areas, adjusting the poverty threshold by cost-of-housing in each county has 

the effect of reducing the number of rural households that are considered poor in 

each period and increasing the number of urban households that are considered 

poor.  It is possible that a rural out-migrant to an urban area might increase their 

income while at the same time become poor given the higher cost of housing in 

the urban area.  In terms of the effects on estimated coefficients in the poverty 

model, the COHA poverty models have estimated coefficients that are slightly 

less in absolute value than the estimated coefficients in the unadjusted poverty 

models.   

 For example, the estimated effects of migration on the probability of being 

poor in the first period, 1979 to 1985, fall from 0.715 to 0.707.  Estimated effects 

of other key explanatory variables in the first period also decrease.  Marginal 

effects of educational attainment decrease, as does the effect of percent change in 

total wage and salary employment.  In the second period models, 1985 to 1991, 

the estimated marginal effect of migration increases from 0.270 to 0.386, yet both 

are statistically insignificant.  Other estimated marginal effects increase in 
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absolute value, such as disability status, marital status, and educational 

attainment.   With respect to the third period results, it is important to note that in 

the COHA poverty model the effect of migration is statistically significant in 

contrast to the non-COHA poverty model.  In the non-COHA poverty model, the 

estimated effect of migration is equal to -0.153 with an estimated p-value of 

0.193.  The marginal effect in the COHA poverty model is estimated to be equal 

to -0.153 with an estimated p-value of 0.066.  This finding indicates that 

migration out of a nonmetropolitan county during the 1991 to 1997 period 

reduced the risk of being poor by 15 percent, all else equal, and implies that 

income increased by even more than the cost of housing. 
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Table 5.7 Bivariate COHA Probit Model of Poverty: 1979-19851 

 Migration COHA Poverty 

Variable2 
Est. Coeff.  
(p-value)3 

Est. Coeff.  
(p-value)3 

M.E. 

Age 0.040 (0.562) -0.060 (0.355) -0.017 
Age Squared -0.0006 (0.454) 0.0006 (0.351) 0.0002 

White 0.272 (0.168) -0.6361 (0.000) -0.200 
Male 0.0002 (0.999) -0.257 (0.203) -0.079 
Family Size 0.113 (0.040) --- --- 
Disabled --- 0.519 (0.000) 0.165 
Married -0.083 (0.735) -0.346 (0.032) -0.105 
Change Marital Status 0.314 (0.123) --- --- 

Home Owner -0.489 (0.002) --- --- 
High School Diploma 0.377 (0.065) -0.564 (0.000) -0.148 
College 0.632 (0.004) -1.015 (0.000) -0.223 
Postgraduate --- -1.175 (0.000) -0.203 
Natural Amenities 0.040 (0.210) -0.011 (0.692) -0.003 
% ∆ in Total Employment, 

1977 to 19794 
0.009 (0.223) --- --- 

% ∆ in Total Employment, 
1984 to 19854 

--- -0.057 (0.000) -0.016 

Average Unemployment 
Rate, 1977 to 1979 

0.034 (0.289) --- --- 

Average Unemployment 
Rate, 1983 to 1985 

--- 0.014 (0.421) 0.004 

Constant -2.724 (0.050) 1.631 (0.286) --- 

Grew Up Rural -0.287 (0.034) --- --- 
Migration --- 2.107 (0.001) 0.707 
1Period includes 713 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1979.  The Wald statistic for this model (~χ2

27) is 233.35.  The log pseudo-likelihood is 
equal to -475.73.  Correlation between the poverty and migration models is estimated to be ρ =      
-0.817, with robust standard error equal to 0.227.  2All explanatory variables in the migration 
model except changed marital status and except where otherwise noted are measured in 1979.  
All explanatory variables in the poverty model are measured in 1985, except where noted 
otherwise.  3This model is estimated with Huber-White heterosckedasticity-robust standard 
errors.  4Total wage and salary employment 
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Table 5.8 Bivariate COHA Probit Model of Poverty: 1985-19911 

 Migration COHA Poverty 

Variable2 
Est. Coeff.  
(p-value)3 

Est. Coeff.  
(p-value)3 

M.E. 

Age -0.015 (0.866) -0.092 (0.137) -0.024 
Age Squared 0.0003 (0.787) 0.0009 (0.160) 0.0002 

White 0.131 (0.480) -0.750 (0.000) -0.220  
Male 0.270 (0.324) -0.513 (0.007) -0.154 
Family Size 0.049 (0.507) --- --- 
Disabled --- 0.264 (0.058) 0.074 
Married -0.493 (0.507) -0.424 (0.009) -0.120 
Change Marital Status 0.371 (0.093) --- --- 

Home Owner -0.603 (0.001) --- --- 
High School Diploma 0.399 (0.101) -0.607 (0.000) -0.148 
College 1.012 (0.000) -1.181 (0.000) -0.229 
Postgraduate 1.209 (0.000) -1.580 (0.000) -0.202 
Natural Amenities 0.005 (0.907) 0.026 (0.400) 0.007 
% ∆ in Total Employment, 

1983 to 19854 
0.020 (0.156) --- --- 

% ∆ in Total Employment, 
1986 to 19914 

--- -0.005 (0.406) -0.001 

Average Unemployment 
Rate, 1984 to 1985 

0.047 (0.041) --- --- 

Unemployment Rate, 1991 --- -0.030 (0.205) -0.008 
Constant -2.502 (0.137) 3.327 (0.022) --- 

Grew Up City 0.711 (0.000) --- --- 
Migration --- 1.114 (0.180) 0.386 
1Period includes 779 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1985.  The Wald statistic for this model (~χ2

28) is 281.18.  The log pseudo-likelihood is 
equal to -465.19.  Correlation between the poverty and migration models is estimated to be ρ =      
-0.519, with robust standard error equal to 0.339.  2All explanatory variables in the migration 
model except changed marital status and except where noted otherwise are measured in 1985.  
All explanatory variables in the poverty model are measured in 1991, except where otherwise 
noted.   3This model is estimated with Huber-White heterosckedasticity-robust standard errors.  
4Total wage and salary employment 
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Table 5.9 Bivariate COHA Probit Model of Poverty: 1991-19971 

 Migration COHA Poverty 

Variable2 
Est. Coeff.  
(p-value)3 

Est. Coeff.  
(p-value)3 

M.E. 
(S.E) 

Age -0.085 (0.272) -0.010 (0.918) -0.002 
Age Squared 0.001 (0.310) 0.00004 (0.973) 0.000 

White 0.718 (0.813) -0.668 (0.009) -0.174 
Male 0.119 (0.705) -0.431 (0.050) -0.109 
Family Size -0.172 (0.006) --- --- 
Disabled --- 0.524 (0.062) 0.135 
Married 0.067 (0.805) -0.324 (0.061) -0.075 
Change Marital Status 0.256 (0.306) --- --- 

Home Owner -0.131 (0.803) --- --- 
High School Diploma -0.127 (0.642) -0.198 (0.214) -0.042 
College -0.033 (0.930) -0.771 (0.045) -0.139 
Postgraduate -0.231 (0.629) -1.117 (0.032) -0.133  
Natural Amenities 0.126 (0.000) 0.064 (0.216) 0.014 
% ∆ in Total Employment, 

1989 to 19914 
0.019 (0.262) --- --- 

% ∆ in Total Employment, 
1991 to 19974 

--- -0.012 (0.198) -0.003 

Average Unemployment 
Rate, 1989 to 1991 

-0.014 (0.620) --- --- 

Average Unemployment 
Rate, 1996 to 1997 

--- -0.025 (0.436) -0.005 

Constant 0.911 (0.580) 1.106 (0.574) --- 

Grew Up City -0.373 (0.049) --- --- 
Migration --- -1.590 (0.066) -0.153 
1Period includes 589 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1991.  The Wald statistic for this model (~χ2

28) is 182.39.  The log pseudo-likelihood is 
equal to -329.78.  Correlation between the poverty and migration models is estimated to be ρ =      
0.813, with robust standard error equal to 0.541.  2All explanatory variables in the migration 
model except changed marital status and except where otherwise noted are measured in 1991.  
All explanatory variables in the poverty model are measured in 1997 except where noted 
otherwise.  3This model is estimated with Huber-White heterosckedasticity-robust standard 
errors.  4Total wage and salary employment 
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5.2.4 Tests of Instruments and Exogeneity 

 Finding good instrumental variables is a difficult task.  The two conditions 

for good instrumental variables are as follows.  First, the proposed instrumental 

variable must be correlated with the suspected endogenous explanatory variable.  

Second, this instrumental variable must also be uncorrelated with the error term in 

the poverty model.  Empirical evidence on both conditions is presented here in an 

effort to justify the instrumental variables chosen. 

 Table 5.10 shows the estimated coefficients and associated p-values of the 

instrumental variables in the migration models for both poverty and cost of 

housing adjusted (COHA) poverty.  In all of these cases, it is important that the 

instrumental variable help explain the migration decision.  In many cases, except 

in the 1985 to 1991 period, the indicator variable grew up rural appears to be 

correlated with sufficient statistical significance with the migration decision.  In 

these cases, if a household head grew up in a rural area or small town, he or she is 

less likely to migrate out of a nonmetropolitan county to a metropolitan county, 

all else equal.  Growing up in a rural area may predispose people to have a 

preference for rural or small town living, or they may have existing social 

networks in rural communities that make moving away more costly.  The 

exception to this rule is in the 1985 to 1991 period.  In this period, the variable 

grew up rural did not explain with sufficient statistical evidence the decision to 

leave a nonmetropolitan county.  However, a similar variable indicating whether 
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or not the household grew up in a city seems to have merit.  Growing up in a city 

was estimated to have a positive effect on the probability of leaving a 

nonmetropolitan county to a metropolitan county in the 1985 to 1991 models, all 

else equal.   

 

Table 5.10 Instrumental Variables in the Migration Models 

 Poverty 
Est. Coeff. (p-value) 

COHA Poverty 
Est. Coeff. (p-value) 

Period: 1979 – 1985 
Grew Up Rural 

 
-0.292 (0.030) 

 
-0.287 (0.034) 

Period: 1985 – 1991 
Grew Up City 

 
0.713 (0.000) 

 
0.711 (0.000) 

Period: 1991 – 1997 
Grew Up Rural 

 
-0.344 (0.066) 

 
-0.373 (0.049) 

 

 Table 5.11 shows the estimated coefficients and associated p values of the 

proposed instrumental variables in probit poverty and COHA poverty regressions.  

To satisfy the second condition of a well-performing instrumental variable, these 

results should indicate that the proposed instrumental variable is not a statistically 

significant determinant of poverty and COHA poverty.  This criterion was met for 

every period, with varying degrees of confidence.  The instrumental variable grew 

up in a city is the weakest case, with p-values of 0.148 and 0.147 in the poverty 

and COHA poverty models. 
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Table 5.11 Instrumental Variables in the Poverty Models 

 Poverty 
Est. Coeff. (p-value) 

COHA Poverty 
Est. Coeff. (p-value) 

Period: 1979 – 1985 
Grew Up Rural 

 
0.028 (0.817) 

 
0.046 (0.709) 

Period: 1985 – 1991 
Grew Up City 

 
0.285 (0.148) 

 
0.284 (0.147) 

Period: 1991 – 1997 
Grew Up Rural  

 
0.043 (0.777) 

 
0.085 (0.573) 

 

 Estimation of a bivariate probit model provides a useful tool for testing the 

endogeneity of an explanatory variable.  In the process of estimating the 

coefficients associated with each explanatory variable, the maximum-likelihood 

estimation method also estimates the correlation coefficient between the error 

terms in the two equations.  For example, in this research, estimation of the 

migration and poverty probit models simultaneously yields an estimate of ρ, a 

measure of the correlation between the error terms in the migration and poverty 

models.  If ρ ≠ 0, then there is statistical evidence that migration is endogenous 

with poverty.  If ρ = 0, then there is no evidence that migration is endogenous 

with poverty and the two models may be estimated separately without the use of 

an instrumental variable. 

 Table 5.12 shows estimates of ρ for the poverty and COHA poverty 

models in each period.  Accompanying these estimates of ρ are the associated 

robust standard errors.  The next column presents Wald statistics with associated 
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p-values to test the null hypothesis that ρ = 0.  There are two instances where the 

null hypothesis is rejected in favor of the alternative at the 90% level of 

confidence.  In the 1979 to 1985 period, migration appears to be endogenous with 

poverty and COHA poverty.  For the instances where migration is determined to 

be exogenous with poverty, both the bivariate probit model and separate 

estimations of the migration decision and poverty via an ordinary probit model 

will yield consistent estimates. 

 

Table 5.12 Test of Exogeneity 

 Est. Correlation  
Coefficient (S.E.) 

Wald Statistic  
(p-value) 

Poverty 
1979 – 1985 
1985 – 1991 
1991 – 1997 

 
-0.826 (0.227) 
-0.535 (0.342) 
0.726 (0.739) 

 
2.704 (0.100) 
1.548 (0.213) 
0.346 (0.556) 

COHA Poverty 
1979 – 1985 
1985 – 1991 
1991 – 1997 

 
-0.817 (0.227) 
-0.519 (0.339) 
0.813 (0.541) 

 
2.834 (0.092) 
1.536 (0.215) 
0.508 (0.476) 
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5.3 Models of Income 

 This section presents models of the effect of rural out-migration on total 

household income.  As with the poverty models, cross sections of the PSID were 

used to estimate the income models for the following time periods: 1979 to 1985, 

1985 to 1991 and 1991 to 1997.  The empirical strategy is to estimate the effect of 

migration on income in way that accounts for the possible endogeneity of the 

migration decision with economic outcomes.  In contrast to the poverty models, 

the dependent variable of interest is now continuous, and so the bivariate 

recursive probit model is inappropriate for these cases.  Two-stage least squares 

(2SLS) is the standard approach used in the applied economics literature when an 

explanatory variable is thought to be endogenous, and is appropriate even when 

the dependent variable in the first stage is binary (Angrist 2001).   

 Empirical results are presented in chronological order.  In each case, two 

sets of explanatory variables are used in the first stage: exogenous variables from 

the second stage income regression and additional instrumental variables that are 

excluded from the second stage regression.  Each potential instrumental variable 

was added as an explanatory variable in the second stage income regression to test 

if it was a statistically significant determinant.  Those proposed instrumental 

variables that were statistically significant in second stage were excluded from the 

first stage. 
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 Tables 5.13, 5.14 and 5.15 give results from the 2SLS empirical models of 

income, adjusted by the Consumer Price Index (CPI) to 1997 dollars for each time 

period.  Tables 5.16, 5.17 and 5.18 give results from the 2SLS empirical models 

of the CPI adjusted income further adjusted by cost-of-housing differences 

between counties.  Subsections 5.3.1 and 5.3.2 focus on second stage empirical 

results, specifically the effects of individual and household characteristics (5.3.1) 

and regional characteristics (5.3.2) on total household income.  Subsection 5.3.3 

returns to the first stage results to discuss the effectiveness of the empirical 

strategy employed here.  Particular attention will be paid to the order condition 

required by 2SLS estimation, tests for the endogeneity of the migration decision, 

and the strength of the instrumental variables chosen. 

 

5.3.1 Individual and Household Characteristics 

 Many of the individual and household characteristics in the second stage 

income models have expected signs and are statistically significant.  As theory 

would suggest, age, acting as a proxy for experience in the labor market, has a 

positive effect on total household income in two of three periods (Mincer 1974).  

This positive effect is tempered by a negative age squared effect, implying that 

the positive effect of age on income decreases in magnitude over time.  The effect 

of age increases between the 1979 to 1985 period and the 1985 to 1991 period.  

Age is not statistically significant in the 1991 to 1997 period.    
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 Race has a statistically significant effect on income.  The marginal effect 

of being white or Caucasian was roughly equal to $8,172 in the 1979 to 1985 

period, $10,103 in the 1985 to 1991 period, and $13,026 in the 1991 to 1997 

period.  This may reflect discrimination in the labor market against household 

heads of other races or ethnicities (Schiller 2004, pp. 190-207).  Disability also 

was found to decrease income.  All else equal, household heads who are disabled 

had much lower incomes.  For example, being disabled in the 1979 to 1985 period 

reduced income by $10,772.  This effect was reduced in the 1985 to 1991 period 

to $6,740, but increased to $13,619 in the 1991 to 1997 period.  Perhaps reflecting 

the possibility of an additional earner, household heads that were married had 

significantly higher incomes.  All else equal, marriage increased income by 

$18,356, $16,114, and $19,703, for each period, chronologically.  Sex was only 

statistically significant in the second period.  Male household heads in the 1985 to 

1991 period earned roughly $8,000 more than female household heads, all else 

equal.   

 The effect of human capital, reflected by educational attainment in all 

three periods had expected effects.  In economic theory, education is theorized as 

an investment that either increases productivity (Becker 1993), acts as a signal in 

the labor market of ability (Spence 1973), or both.  In comparison to the reference 

group, household heads without a high school diploma, those with a high school 

diploma, some college or college degree, or postgraduate education, had 
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substantially higher incomes, all else equal.  Having some college education or a 

college degree in the 1979 to 1985 period was the exception to the rule.  In that 

case, the effect was not statistically different from zero at the 90% confidence 

level.  The effect of a high school diploma, all else being equal, was estimated to 

be $7,747 in the 1979 to 1985 period, $6,474 in the 1985 to 1991 period, and 

$9,125 in the 1991 to 1997 period.  Postgraduate education was estimated to have 

very large effects on total household income.  All else equal, the marginal effect 

of postgraduate education on total household income was estimated at $20,076, 

$38,117 and $40,864, chronologically. 

 Of central interest in this study is the effect of the migration decision on 

income.  If the instrumental variables selected in the first stage of estimation are 

good instrumental variables, then the estimated effect of migration on income 

should be unbiased.  What all estimates of migration's effect on income have in 

common is lack of statistical significance.  All three have associated p-values that 

indicate that, if the instrumental variables selected are working properly, then the 

decision to migrate from a nonmetropolitan county to a metropolitan county has 

no discernable effect on income. 

 

5.3.2 Regional Characteristics 

 Regional characteristics included as explanatory variables in the 2SLS 

income models percentage changes in total wage and salary employment, county 
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unemployment rates averaged over time, and natural amenities.   As in the 

poverty models, the particular length of time chosen for the employment and 

unemployment figures are based on which combination provides the best fit, 

measured by adjusted R2.   

 Somewhat surprisingly, none of the labor market characteristics selected 

in each period is statistically significant at the 90% level of confidence.  Natural 

amenities were estimated to have some explanatory power in the 1979 to 1985 

period.  In this period, an increase in the natural amenities scale by one was 

estimated to decrease income by $1,577, all else equal.  In contrast, the natural 

amenities scale was estimated to be statistically insignificant in the 1985 to 1991 

and the 1991 to 1997 periods.   
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Table 5.13 2SLS Real Income Model: 1979-19851 

Variable2 
Stage I: Migration 

Est. Coeff. (p-value)3 
Stage II: Income 

Est. Coeff. (p-value) 3 

Age -0.002 (0.858) 3,681.00 (0.003) 

Age Squared 0.000 (0.983) -37.56 (0.004) 

White 0.005 (0.843) 8,172.15 (0.001) 

Male -0.014 (0.714) 5,535.47 (0.190) 

Married -0.003 (0.918) 18,357.66 (0.000) 

Disabled 0.023 (0.372) -10,771.99 (0.000) 

High School Diploma 0.043 (0.095) 7,746.66 (0.030) 

College 0.096 (0.001) 9,093.18 (0.130) 

Postgraduate 0.174 (0.000) 20,075.85 (0.035) 

Grew Up 
   Rural 
   Small Town, Suburb 
   City 

 
0.077 (0.245) 
0.092 (0.162) 
0.132 (0.065) 

 
--- 
--- 
--- 

Natural Amenities 0.010 (0.036) -1,577.01 (0.053) 

% ∆ in Total Employment, 
1983 to 19854 

0.006 (0.000) -1.017 (0.998) 

Average Unemployment 
Rate, 1977 to 1979 

0.011 (0.064) --- 

Unemployment Rate, 1985 -0.014 (0.000) 761.47 (0.189) 

Constant 0.066 (0.803) -83,670.17 (0.005) 

Migration --- 58,241.02 (0.190) 

Notes: 
 1Period includes 713 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1979.  The adjusted R2 for this model is 0.12 and the F16, 696 statistic is 6.91.  Income is 
in 1997 dollars.  2All variables are observed in 1979, except where noted otherwise.  3Standard 
errors (S.E.) are Huber-White heteroskedasticity-robust.  4Total wage and salary employment 
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Table 5.14 2SLS Real Income Model: 1985-19911 

Variable2 
Stage I: Migration 

Est. Coeff. (p-value)3 
Stage II: Real Income 
Est. Coeff. (p-value)3 

Age -0.006 (0.523) 4,264.83 (0.000) 

Age Squared 0.000 (0.589) -43.18 (0.000) 

White -0.012 (0.575) 10,103.25 (0.000) 

Male 0.041 (0.218) 7,954.10 (0.006) 

Married -0.081 (0.002) 16,113.90 (0.000) 

Disabled -0.034 (0.133) -6,740.01 (0.004) 

High School Diploma 0.007 (0.757) 6,473.94 (0.002) 

College 0.083 (0.002) 23,132.30 (0.000) 

Postgraduate 0.132 (0.000) 38,117.42 (0.000) 

Grew Up 
   Rural 
   Small Town, Suburb 

 
-0.153 (0.000) 
-0.130 (0.000) 

 
--- 
--- 

Natural Amenities 0.007 (0.137) -344.67 (0.510) 

% ∆ in Total Employment, 
1990 to 19914 

-0.003 (0.207) 472.78 (0.106) 

Unemployment Rate, 1991 -0.011 (0.000) 780.81 (0.128) 

Constant 0.445 (0.055) -97,379.99 (0.000) 

Migration --- -4,694.34 (0.828) 

Notes: 
 1Period includes 779 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1985.  The adjusted R2 for this model is 0.09 and the F14, 764 statistic is 6.67.  Income is 
in 1997 dollars.  2All variables are observed in 1985, except where noted otherwise.  3Standard 
errors (S.E.) are Huber-White heteroskedasticity-robust.   4Total wage and salary employment 
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Table 5.15 2SLS Real Income Model: 1991-19971 

Variable2 
Stage I: Migration 

Est. Coeff. (p-value)3 
Stage II: Income 

Est. Coeff. (p-value)3 

Age -0.022 (0.059) -2,514.66 (0.659) 

Age Squared 0.000 (0.064) 32.49 (0.622) 

White -0.041 (0.175) 13,025.53 (0.001) 

Male 0.047 (0.232) 3,994.32 (0.460) 

Married -0.071 (0.015) 19,703.18 (0.000) 

Disabled -0.013 (0.644) -13,619.33 (0.005) 

High School Diploma -0.006 (0.838) 9,125.22 (0.010) 

College 0.025 (0.423) 24,232.90 (0.008) 

Postgraduate -0.004 (0.934) 40,863.77 (0.000) 

Grew Up 
   City 

 
0.0849 (0.013) 

 
--- 

Natural Amenities 0.020 (0.000) 1,287.16 (0.482) 

% ∆ in Total Employment, 
1996 to 19974 

0.008 (0.096) -1,071.08 (0.133) 

Average Unemployment 
Rate, 1989 to 1991 

0.018 (0.003) --- 

Average Unemployment 
Rate, 1995 to 1997 

-0.029 (0.000) -330.17 (0.814) 

Constant 0.649 (0.016) 55,040.13 (0.665) 

Migration --- 6,588.68 (0.894) 

Notes: 
 1Period includes 589 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1991.  The adjusted R2 for this model is 0.11 and the F14, 574 statistic is 6.04.  Income is 
in 1997 dollars.  2All variables are observed in 1991, except where noted otherwise.  3Standard 
errors (S.E.) are Huber-White heteroskedasticity-robust.   4Total wage and salary employment 
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5.3.3 Cost-of-Housing Adjusted Income 

 Tables 5.16, 5.17 and 5.18 show 2SLS empirical results where income is 

adjusted by cost of housing differences by county for each period.  Note that this 

means that income in these models is adjusted for differences in time and space 

through the use of the CPI and the FMR indices.  Cost of housing differences are 

an important first step in accounting for cost of living differences between places 

in the United States (Citro and Michael, 1995).  It is hoped that these adjusted 

income figures represent the real purchasing power available to each household.   

 In the first period, 1979 to 1985, the estimated coefficients associated with 

marital status and educational attainment increase in the COHA income model 

relative to the unadjusted income model.  The estimated effect of migration 

decreases in size and statistical significance.  In the second period, 1985 to 1991, 

the estimated effect of ethnicity, reflected by the indicator variable for white 

ethnicity, decreased in size.  All other estimated coefficients increased in absolute 

value.  In particular, the estimated effect of migration increased greatly in 

absolute value, from -4,694.34 to -12,504.63, although both coefficients were not 

statistically different from zero.  Worthy of note, too, is that the effect of the 

county unemployment rate in 1991 becomes statistically significant at the 90% 

level of confidence in the COHA model.  In the third period, 1991 to 1997, all 

estimated coefficients increase in size, except for postgraduate education, which 
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slightly decreases.  The effect of migration is not statistically significant in the 

income and COHA income models. 
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Table 5.16 2SLS COHA Real Income Model: 1979-19851 

Variable2 
Stage I: Migration 

Est. Coeff. (p-value)3 
Stage II: COHA Income 

Est. Coeff. (p-value)3 

Age -0.002 (0.858) 3,646.55 (0.006) 

Age Squared 0.000 (0.983) -37.32 (0.008) 

White 0.005 (0.843) 8,034.20 (0.006) 

Male -0.014 (0.714) 5,328.89 (0.254) 

Married -0.003 (0.918) 18,708.49 (0.000) 

Disabled 0.023 (0.372) -10,643.74 (0.001) 

High School Diploma 0.043 (0.095) 8,080.50 (0.023) 

College 0.096 (0.001) 9,762.22 (0.077) 

Postgraduate 0.174 (0.000) 20,518.09 (0.024) 

Grew Up 
   Rural 
   Small Town, Suburb 
   City 

 
0.077 (0.245) 
0.092 (0.162) 
0.132 (0.065) 

 
--- 
--- 
--- 

Natural Amenities 0.010 (0.036) -1,634.19 (0.041) 

% ∆ in Total Employment, 
1983 to 19854 

0.006 (0.000) -12.52 (0.972) 

Average Unemployment 
Rate, 1977 to 1979 

0.011 (0.064) --- 

Unemployment Rate, 1985 -0.014 (0.000) 758.48 (0.179) 

Constant 0.066 (0.803) -82,115.03 (0.009) 

Migration --- 51,555.34 (0.216) 

Notes: 
1Period includes 713 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1979.  The centered R2 for this model is 0.14, the uncentered R2 is 0.21 and the F16, 696 
statistic is 6.91.  Income is in 1997 dollars.  2All variables are observed in 1979, except where 
noted otherwise.  3Standard errors (S.E.) are Huber-White heteroskedasticity-robust.   4Total wage 
and salary employment 
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Table 5.17 2SLS COHA Real Income Model: 1985-19911 

Variable2 
Stage I: Migration 

Est. Coeff. (p-value)3 
Stage II: COHA Income 

Est. Coeff. (p-value)3 

Age -0.006 (0.523) 4,264.97 (0.000) 

Age Squared 0.0001 (0.589) -43.21 (0.000) 

White -0.012 (0.575) 9,598.91 (0.000) 

Male 0.041 (0.218) 8,298.95 (0.034) 

Married -0.081 (0.002) 16,188.97 (0.000) 

Disabled -0.034 (0.133) -7,108.34 (0.008) 

High School Diploma 0.007 (0.757) 6,714.30 (0.012) 

College 0.083 (0.002) 24,403.68 (0.000) 

Postgraduate 0.132 (0.000) 39,065.09 (0.000) 

Grew Up 
   Rural 
   Small Town, Suburb 

 
-0.153 (0.000) 
-0.130 (0.000) 

 
--- 
--- 

Natural Amenities 0.007 (0.137) -698.33 (0.191) 

% ∆ in Total Employment, 
1990 to 19914 

-0.003 (0.207) 437.47 (0.146) 

Unemployment Rate, 1991 -0.011 (0.002) 782.22 (0.072) 

Constant 0.445 (0.055) -96,678.84 (0.000) 

Migration --- -12,504.63 (0.559) 

Notes: 
1Period includes 779 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1985.  The centered R2 for this model is 011, the uncentered R2 is 0.17 and the F14, 764 
statistic is 6.67.  Income is in 1997 dollars.  2All variables are observed in 1985, except where 
noted otherwise.  3Standard errors (S.E.) are Huber-White heteroskedasticity-robust.   4Total wage 
and salary employment 
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Table 5.18 2SLS COHA Real Income Model: 1991-19971 

Variable2 
Stage I: Migration 

Est. Coeff. (p-value)3 
Stage II: COHA Income 

Est. Coeff. (p-value)3 

Age -0.022 (0.059) -2,379.15 (0.340) 

Age Squared 0.0002 (0.064) 30.91 (0.246) 

White -0.041 (0.175) 13,545.46 (0.013) 

Male 0.047 (0.232) 4,102.68 (0.599) 

Married -0.071 (0.015) 20,239.38 (0.002) 

Disabled -0.013 (0.644) -13,635.99 (0.013) 

High School Diploma -0.006 (0.838) 9,431.51 (0.090) 

College 0.025 (0.423) 24,324.80 (0.000) 

Postgraduate -0.004 (0.934) 39,996.47 (0.000) 

Grew Up 
   City 

 
0.085 (0.013) 

 
--- 

Natural Amenities 0.020 (0.000) 801.62 (0.570) 

% ∆ in Total Employment, 
1996 to 19974 

0.008 (0.096) -1,137.94 (0.295) 

Average Unemployment 
Rate, 1989 to 1991 

0.017 (0.003) --- 

Average Unemployment 
Rate, 1995 to 1997 

-0.029 (0.000) -41.33 (0.971) 

Constant 0.649 (0.016) 49,854.67 (0.417) 

Migration --- 8,622.62 (0.861) 

Notes: 
1Period includes 589 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1991.  The centered R2 for this model is 0.13, the uncentered R2 is 0.19 and the F14, 574 
statistic is 6.04.  Income is in 1997 dollars.  2All variables are observed in 1991, except where 
otherwise noted.  3Standard errors (S.E.) are Huber-White heteroskedasticity-robust.  4Total 
wage and salary employment 
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5.3.4 Tests of Instruments 

 Establishing the validity of instrumental variables used in a 2SLS model is 

a difficult task (Murray 2006).  There is no single, definitive approach to establish 

the validity of an instrumental variable.  However, in addition to arguments based 

on economic theory and intuition, there are some ways to empirically assess the 

suitability of proposed instrumental variables.  Recall from Chapter Four that the 

two key conditions for a well-behaved instrumental variable is that it is correlated 

with the troublesome explanatory variable of interest, yet uncorrelated with the 

error term.  Empirical evidence on both of these conditions is considered in turn.     

 Including the potential instrumental variable as an explanatory variable in 

an OLS regression on the endogenous variable provides some empirical evidence 

regarding the first condition.  The reasoning is that if the instrumental variable is 

estimated to be statistically significant, then there is evidence that the variable is 

related to the endogenous variable.32  Table 5.19 summarizes the first stage results 

from the 2SLS income and cost-of-housing adjusted income models presented in 

this chapter.   In some cases individual instrumental variables are not statistically 

significant at the 90% level of confidence, yet there is at least one instrumental 

variable that is statistically significant at this level in each period.   

 

 
                                                 
32 Wooldridge (2002, p. 92) writes that this is a good rule of thumb for satisfying the order 
condition for 2SLS estimation.  
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Table 5.19 Instrumental Variables in the Migration Models 

 Est. Coeff. (p-value) 

Period: 1979 – 1985 
Grew Up 
Rural 
Small Town, Suburb 
City 

Average Unemployment 
Rate, 1977 to 1979 

 
 

0.077 (0.245) 
0.092 (0.162) 
0.132 (0.065) 
0.011 (0.064) 

Period: 1985 – 1991 
Grew Up 
Rural 
Small Town, Suburb 

 
 

-0.153 (0.000) 
-0.130 (0.000) 

Period: 1991 – 1997 
Grew Up 
City 

Average Unemployment 
Rate, 1989 to 1991 

 
 

0.085 (0.013) 
0.018 (0.003) 

 

 Empirical evidence relating to the second condition, that the instrumental 

variable be uncorrelated with the error term, is provided by including the potential 

instrumental variables in the income equation.  If the instrumental variable is not 

statistically significant in the income equation, then there is some indication that 

the instrumental variable is not correlated with the error term.  Table 5.20 

provides these estimated coefficients and associated p-values.  Note that each 

instrumental variable is statistically insignificant in each income equation by 

period at the 90% level of confidence. 
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Table 5.20 Instrumental Variables in the Income Models 

 Income 
Est. Coeff. (p-value) 

COHA Income 
Est. Coeff. (p-value) 

Period: 1979 – 1985 
Grew Up 
Rural 
Small Town, Suburb 
City 

Average Unemployment 
Rate, 1977 to 1979 

 
 

5,456.71 (0.432) 
10,778.85 (0.131) 
5,474.51 (0.467) 
791.65 (0.209) 

 
 

6,181.64 (0.359) 
11,123.51 (0.108) 
5,595.57 (0.444) 
690.16 (0.265) 

Period: 1985 – 1991 
Grew Up 
Rural 
Small Town, Suburb 

 
 

1,005.90 (0.762) 
-584.15 (0.859) 

 
 

2,225.66 (0.502) 
342.21 (0.916) 

Period: 1991 – 1997 
Grew Up 
City 

Average Unemployment 
Rate, 1989 to 1991 

 
 

2,541.02 (0.619) 
-162.89 (0.839) 

 
 

1,535.08 (0.762) 
40.60 (0.960) 

 

 More evidence is provided by way of a popular test in the applied 

economics literature.  Tests of over-identifying restrictions, attributed to Sargan 

(1958), tests whether any of the proposed instrumental variables are invalid, while 

assuming that at least one of the instrumental variables used is valid to identify 

the second stage equation exactly.  This test is well-suited for a plethora of 

proposed instrumental variables with varying degrees of validity, since each 

additional instrumental variable yields an additional over-identifying restriction 

that in turn reduces the increase in standard errors that comes from using a two-

stage approach versus a single equation (Murray 2006).  The Sargan test statistic 
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is equal to nR2, where R2 comes from a regression of the 2SLS residuals on all the 

proposed instrumental variables.  It follows a chi-squared distribution with 

degrees of freedom equal to the degree of over-identification.  The null hypothesis 

is that at least one of the instrumental variables is valid.  Table 5.21 presents 

values of the Sargan statistic for each period and both income and cost-of-housing 

adjusted income in the first column.  In all cases there is not sufficient evidence to 

reject the null hypothesis that at least one of the instrumental variables used in 

each model is valid. 

 

Table 5.21 Tests of Instruments and Exogeneity 

 Sargan Statistic 
(p-value) 

Durbin-Wu-Hausman 
(p-value) 

Income 
1979 – 1985 
1985 – 1991 
1991 – 1997 

 
4.419 (0.220) 
0.489 (0.484) 
0.153 (0.695) 

 
2.760 (0.097) 
0.142 (0.706) 
0.021 (0.885) 

COHA Income 
1979 – 1985 
1985 – 1991 
1991 – 1997 

 
4.421 (0.219) 
0.540 (0.463) 
0.026 (0.872) 

 
2.319 (0.127) 
0.376 (0.540) 
0.054 (0.816) 

 

5.3.5 Test of Exogeneity 

 In addition to providing information about the validity of proposed 

instrumental variables, estimation by 2SLS also provides a way to test for the 

exogeneity of an explanatory variable(s).  The Durbin-Wu-Hausman test is the 
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standard approach in the literature to examine whether or not a particular 

explanatory variable or set of explanatory variables are exogenous (Wooldridge 

2004, pp. 338-40)33.  This test relies on two alternative models: an OLS regression 

that ignores the possible endogeneity of an explanatory variable and a 2SLS 

regression.  Define the estimated coefficients from the first model as ̂OLSβ  and the 

estimated coefficients from the second model as2
ˆ

SLSβ .  Under the null hypothesis, 

both ˆ
OLSβ  and 2

ˆ
SLSβ  are consistent estimators ofβ .  The alternative hypothesis is 

that 2
ˆ

SLSβ  is consistent and ̂OLSβ  is not consistent.  For the Durbin-Wu-Hausman 

test, the test statistic is the difference between estimates, 2
ˆ

SLSβ - ˆ
OLSβ .   

 Results for the Durbin-Wu-Hausman test are shown in the last column of 

Table 5.21 for both the income and cost-of-housing adjusted income models.  In 

the 1979 to 1985 period, the income model shows a statistically significant value 

for the Durbin-Wu-Hausman test statistic at the 90% level of confidence.  The 

null hypothesis is rejected in favor of the alternative in this case, indicating that 

there is sufficient statistical evidence that the observed migration decision in this 

period is endogenous with income.  In contrast, both income models for the 1985 

to 1991 and 1991 to 1997 periods have statistically insignificant values for the 

Durbin-Wu-Hausman test.  This implies that the differences between the 2SLS 

and OLS estimates are not significantly different from zero.  In these cases, the 

                                                 
33 This test is based on research by Durbin (1954), Wu (1973), and Hausman (1978). 
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observed migration decision does not appear to be endogenous with income and 

COHA income. 

 The next two tables present results of OLS regressions where observed 

migration is included as an explanatory variable.  Table 5.22 shows income and 

COHA income results for the 1985 to 1991 period and Table 5.23 shows income 

and COHA income results for the 1991 to 1997 period.   

 Comparing the OLS and 2SLS models for the 1985 to 1991 period shows 

interesting results.  First, the overall goodness of fit from the OLS model is 

significantly higher than the 2SLS model.  The R2 for the OLS income and COHA 

income models are both equal to 0.33 versus 0.09 for the 2SLS income models.  

Second, the effect of migration on income changes from -$4,694.34 with 

associated p-value of 0.828 to $3,002.10 with associated p-value of 0.481, and the 

effect on COHA income changes from -$3,543.05 with associated p-value of 

0.827 to $2,269.57 with associated p-value of 0.477.   

 The most striking changes between the OLS and 2SLS models are 

between the labor market variables.  In the 2SLS income model, the effects of 

percentage changes in total employment and the unemployment rate in 1991 were 

estimated to be 472.78 (p-value of 0.106) and 780.81 (p-value of 0.128), 

respectively.  Note that both variables are not statistically significant at the 90% 

level of confidence.  In contrast, both labor market characteristics are statistically 

significant in the OLS income model.  The estimated coefficient associated with 
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percentage change in total employment was estimated to be $490.96 (p-value of 

0.078), while the estimated coefficient associated with the unemployment rate in 

1991 was estimated to be $844.90 (p-value of 0.044).   

 It may be hypothesized that distance travelled or length of time since 

migrating influences the effects of migration.  Appendix Tables 1 through 4 

examine the effects of distance interacted with observed migration, and the length 

of time spent in an urban area on economic outcomes.  These effects are not 

statistically significant at the 90% level of confidence. 
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Table 5.22 OLS Real Income and Real COHA Income Models with 
Observed Migration: 1985-19911 

Variable2 
Income 

Est. Coeff. (p-value)3 
COHA Income 

Est. Coeff. (p-value)4 

Age 4,273.54 (0.000) 4,376.17 (0.000) 

Age Squared -43.23 (0.000) -44.27 (0.000) 

White 10,104.47 (0.000) 9,624.62 (0.000) 

Male 7,610.32 (0.006) 7,863.05 (0.005) 

Married 16,861.40 (0.000) 17,276.56 (0.000) 

Disabled -6,438.61 (0.006) -6,691.27 (0.005) 

High School Diploma 6,377.51 (0.002) 6,566.34 (0.002) 

College 22,424.08 (0.000) 23,188.06 (0.000) 

Postgraduate 36,958.31 (0.000) 37,107.16 (0.000) 

Natural Amenities -409.50 (0.458) -807.41 (0.137) 

% ∆ in Total Employment, 
1990 to 19915 

490.96 (0.078) 473.00 (0.091) 

Unemployment Rate, 1991 844.90 (0.044) 900.82 (0.033) 

Constant -98,700.15 (0.000) -101,235.80 (0.000) 

Observed Migration 3,002.10 (0.481) 310.85 (0.941) 

Notes: 
 1Period includes 779 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1985.  2All variables, except change in total employment and migration, are observed 
in 1991.  3Standard errors (S.E.) are Huber-White heteroskedasticity-robust.  The adjusted R2 for 
this model is 0.33 and the F13, 765 statistic is 36.79.  Income is in 1997 dollars.  4 Standard errors 
(S.E.) are Huber-White heteroskedasticity-robust.  The adjusted R2 for this model is 0.32 and the 
F13, 765 statistic is 35.91.  Income is in 1997 dollars. 5Total wage and salary employment 
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Table 5.23 OLS Real Income and Real COHA Income Models with 
Observed Migration: 1991-19971 

Variable2 
Income 

Est. Coeff. (p-value)3 
COHA Income 

Est. Coeff. (p-value)4 

Age -2,716.55 (0.598) -2,631.59 (0.604) 

Age Squared 34.62 (0.565) 33.56 (0.571) 

White 12,951.67 (0.001) 13,476.83 (0.000) 

Male 4,302.69 (0.346) 4,637.04 (0.314) 

Married 19,242.21 (0.000) 19,421.50 (0.000) 

Disabled -13,677.07 (0.004) -13,722.90 (0.003) 

High School Diploma 9,036.40 (0.015) 9,294.98 (0.011) 

College 24,383.60 (0.005) 24,552.10 (0.004) 

Postgraduate 40,770.16 (0.000) 39,834.63 (0.000) 

Natural Amenities 1,433.37 (0.275) 1,032.13 (0.423) 

% ∆ in Total Employment, 
1996 to 19975 

-988.93 (0.191) -1,003.57 (0.182) 

Average Unemployment 
Rate, 1995 to 1997 

-441.49 (0.641) -218.61 (0.817) 

Constant 60,875.85 (0.578) 57,580.63 (0.594) 

Observed Migration -519.91 (0.939) -2,667.53 (0.683) 

Notes: 
1Period includes 589 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1991.  2All variables, except change in total employment, average unemployment rate, 
and migration, are observed in 1997.  3Standard errors (S.E.) are Huber-White 
heteroskedasticity-robust.  The adjusted R2 for this model is 0.15 and the F13, 575 statistic is 18.51.  
Income is in 1997 dollars.  4Standard errors (S.E.) are Huber-White heteroskedasticity-robust.  
The adjusted R2 for this model is 0.15 and the F13, 575 statistic is 18.22.  Income is in 1997 dollars. 
5Total wage and salary employment 
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6. CONCLUSION AND DISCUSSION 

 This chapter begins with a broad discussion of the empirical results from 

this study, including: the key determinants of migration and economic outcomes 

and how these change over time; the difference in results between the real income 

and poverty and real cost-of-housing adjusted (COHA) income and poverty; tests 

of endogeneity and what this implies for studies of migration; and the 

appropriateness of the instrumental variable approach used in this study.  Section 

6.2 focuses on the limitations of this study with respect to the data and methods.  

Section 6.3 presents remaining questions and opportunities for future research.  

Section 6.4 concludes with a discussion of the relevance of this research for rural 

economic development policy. 

 

6.1 Review and Discussion of Results 

 The main finding of this study is that migration out of a nonmetropolitan 

county had no effect on economic outcomes in most cases.  Across all three time 

periods, out-migration had no effect on income or COHA income.  In two of three 

periods, nonmetropolitan out-migration had no effect on poverty or COHA 

poverty.  Migration out of a nonmetropolitan county to a metropolitan county in 

the 1979 to 1985 period was estimated to increase the probability of being poor, a 

finding that is somewhat surprising.  Economic theory suggests that migration is a 

decision made with the expectation of higher earnings, but the empirical evidence 
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from this period suggests that regardless of expectations, migration from a rural 

county increased the probability of being poor by 72 percent, all else equal. 

 The three probit models of the nonmetropolitan out-migration decision 

presented in Chapter Five show similarities and differences between time periods.  

Many demographic characteristics seem not to play a significant role in 

explaining working-age nonmetropolitan to metropolitan migration.  A consistent 

and significant determinant across all three time periods was home ownership.  

Home ownership predicted a lower probability of leaving a nonmetropolitan 

county for all three time periods.  Another significant predictor of rural out-

migration was the instrumental variable, growing up in a rural area in the 1979 to 

1985 and 1991 to 1997 periods, and growing up in a city in the 1985 to 1991 

period.  This finding suggests a certain predilection on the part of people who 

grew up in rural places to stay in rural places, and a greater willingness to move 

out of rural places on the part of people who grew up in a city.   

 Another significant factor in explaining nonmetropolitan out-migration 

was educational attainment: it predicted out-migration in two of three periods.  In 

the most recent period, 1991 to 1997, educational attainment did not explain 

nonmetropolitan out-migration, all else equal.  It may be that during this time, a 

robust rural economy provided those with high levels of educational attainment to 

find employment suited to their skills in rural counties.  Regional characteristics 

were also only statistically significant in two of three periods.  In the 1985 to 1991 
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period, percentage changes in total employment and the average unemployment 

rate explained rural out-migration, while amenities were statistically significant in 

the 1991 to 1997 period.   

 Results from the bivariate probit poverty models show that poverty risk is 

a function of individual, household and regional characteristics.  As expected, 

educational attainment is associated with substantial reductions in the probability 

of being poor, across all three periods.  Figures 6.1 through 6.3 show the absolute 

value of the marginal effects of different levels of educational attainment on the 

probability of being poor.   

 

Figure 6.1 Absolute Value of the Marginal Effects of Educational 
Attainment: 1979 - 1985 
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Figure 6.2 Absolute Value of the Marginal Effects of Educational 
Attainment: 1985 – 1991 
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Figure 6.3 Absolute Value of the Marginal Effects of Educational 
Attainment: 1991 - 1997 
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Other demographic characteristics, such as being white, male, married, and 

without a disability were also estimated to decrease the risk of being poor.  Labor 

market characteristics were only statistically significant in the 1979 to 1985 

period, showing that being in a county with a faster growth rate in wage and 

salary employment also reduced the risks of being poor, all else equal.   

 Many of the determinants in the poverty models that were found to reduce 

poverty risk were also estimated to increase total household income.  For instance, 

white and married household heads were estimated to have higher incomes, all 

else equal.  Disability was estimated to reduce income, while with one statistically 

insignificant exception, educational attainment was estimated to increase income.  

As with the poverty models, the marginal effects of educational attainment were 

quite large.  Figures 4.4 through 4.6 show the marginal effects of various levels of 

educational attainment for the three time periods. 
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Figure 6.4 Marginal Effects of Educational Attainment: 1979 – 1985 
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Figure 6.5 Marginal Effects of Educational Attainment: 1985 – 1991 
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Figure 6.6 Marginal Effects of Educational Attainment: 1991 - 1997 
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In terms of regional characteristics, natural amenities had a statistically significant 

effect in the 1979 to 1985 period, while all other regional variables were 

estimated to be statistically insignificant. 

 The weak to nonexistent effects of labor market characteristics in the 

poverty and income models does seem surprising.  However, there are plausible 

reasons why labor market characteristics, in particular, do not appear to play a 

role in determining income.34  For example, Partridge and Rickman (2006) outline 

several reasons why increases in labor demand in rural areas may have little effect 

on poverty.  The low employment density in rural areas may mean that job search 

costs are high, which deters the ability of rural people to find work (Davis, 

                                                 
34 A vast majority of household heads in each period are still residents of nonmetropolitan counties 
at the end of the period. 
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Connolly and Weber 2003; Davis and Weber 2002).  Also, rural places lack many 

job training and placement services, or these services may be costly to travel to 

(Fletcher et al. 2002).  Other services, such as public transportation and child care 

may also limit the ability of rural people to take advantage of new jobs.  Finally, 

new jobs in rural areas are more likely to be "part-time, low paying, or involve 

non-standard hours" that might also lead to a weak effect between job growth and 

poverty (Partridge and Rickman 2006).   

 Compared with the effects of regional characteristics, the marginal effects 

of educational attainment in reducing the probability of being poor and increasing 

income are large.  Many of the regional characteristic variables were statistically 

insignificant.  In addition, there is the finding that migration had no effect on 

poverty and income in the 1985 to 1991 and 1991 to 1997 periods and increased 

the probability of being poor in the 1979 to 1985 period.  Taken together, these 

findings suggest that the characteristics of people, especially the investment they 

make in their own human capital, have the greatest effect on poverty and income, 

regardless of where they live. 

 Adjustments to poverty and income based on spatial differences in the cost 

of housing across the United States were made in an attempt to accomplish two 

tasks.  In the case of poverty, guided by the National Research Council's 

recommendations, making the adjustment was designed to rationalize the Census-

based poverty thresholds.  Currently, these thresholds only vary by family size.  



 150 

Clearly, though, the cost of living also varies from place to place, and thus a more 

accurate poverty statistic would account for those differences.  A similar task was 

required for income.  It may be the case, for example, that movers from rural to 

urban areas would experience an increase in income, but no change or a decrease 

in real income because of higher housing costs.  Making these adjustments, 

however, did not affect the main conclusions of this study.   

 Much of the motivation for this research came from Fisher's (2005) and 

(2007) papers, advocating a closer examination of the role of endogeneity in rural 

residential choice and economic outcomes, specifically poverty and the ratio of 

income to need.  Such an approach requires finding suitable instrumental 

variables.  This research found empirical evidence of endogeneity in the poverty 

models in the 1979 to 1985 period, but not in other periods (see Table 5.12).  The 

implication of this finding is that unobserved characteristics that influenced the 

migration decision in the last two periods were not highly correlated with 

unobserved characteristics influencing poverty.  The same finding was true for 

income as well.  Migration was determined to be endogenous with income 

(although not COHA income) in the 1979 to 1985 period (see Table 5.15).  

Research on the effects of migration should test for endogeneity because of the 

possibility that its presence may bias estimated coefficients.  This research 

indicates that in many cases there is no endogeneity with respect to 
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nonmetropolitan out-migration, poverty and income, and therefore estimation via 

OLS is valid. 

 When endogeneity is suspected, one can never be absolutely sure that the 

instrumental variables used reduce this bias to zero.  Instead, one must discuss the 

validity of instrumental variables on a scale of weak to strong.  A number of tests 

and intuition were presented in Chapters Four and Five of this dissertation.  It 

appears that in most cases, the instrumental variables used perform well.  The 

Panel Study of Income Dynamics provided a wide variety of potential 

instrumental variables. 

 

6.2 Limitations 

 There are a few limitations in this study.  The first and perhaps most 

apparent is the small sample size in each period.  While the PSID is nationally 

representative, it is still a very small snapshot of the entire population in the 

United States.  Since the rural population is already a small fraction of the total 

population and migration rates are low, the number of movers in each six-year 

period is quite small.  One way to increase the sample size would be to increase 

the six-year periods.  These findings seem to suggest, though, that determinants 

and effects of migration differ in important ways even within decades.  As with 

all empirical work, there are tradeoffs when selecting data sources.  Type II error 
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is a concern: the sample size might lead one to conclude that particular variables 

are statistically insignificant when that conclusion is not true in reality. 

 Another limitation stems from the specification of regional characteristics, 

particularly labor market characteristics.  The relevant time to observe labor 

market characteristics for movers appears obvious: record the unemployment rate 

and percentage change in employment in the year the move takes place.  

However, using this method, it is difficult to determine when to observe labor 

market characteristics for those who stay in nonmetropolitan counties during the 

entire period.  In addition to timing, it remains an open question as to which labor 

market conditions are most relevant.  If it is assumed that non-migrants have full 

information about all other alternatives, it seems that the unemployment and job 

growth rate in alternative counties should be accounted for.  Also, the selection of 

labor market variables in this study was based on comparing the R2 of alternative 

specifications.  Generally, choosing explanatory variables based on R2 is not 

recommended.  Kennedy (2003) calls this approach capitalizing on chance, i.e., 

"select[ing] a regressor because of an accidental feature of the particular sample at 

hand" (Kennedy 2003, pp. 117-8).  This study does not choose labor market 

characteristics as explanatory variables in this way, but it seeks to determine the 

relevant historical period for labor market characteristics.  When choosing from a 

set of regressors, Kennedy (2003) recommends a process called 'cross-validation' 

that involves estimating various specifications with subsets of the data to check 
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for consistency.  For this study, within each period there are simply not enough 

migrants to carry out this procedure with confidence.  Future research should 

explore the use of contemporaneous job growth and unemployment rates, 

although it is not readily apparent how these variables would be constructed for 

non-migrants. 

 

6.3 Remaining Questions 

 There are two intriguing questions for future research.  The first concerns 

the relationship between migration and poverty.  As shown in Chapter Five, 

migration in the 1979 to 1985 period from a nonmetropolitan county to a 

metropolitan county substantially increased the probability of being poor.  This 

finding may be confirmation of Fitchen's (1995) work on short-term rural movers.  

In her interviews, Fitchen finds that many rural poor people are induced to move 

not because of better job opportunities, but rather due to the loss of a job or other 

major changes.  These movers are not likely to have any short-term gains from 

moving to an urban area.  In fact, many of these rural to urban migrants may 

experience significant losses as they struggle to find employment, housing, and 

stability in urban areas.  Additional research is needed on what economic 

conditions precede the move.  As a longitudinal data set, the PSID is ideal for 

studying these relationships. 
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 Additional research is also needed on the long-term effects of rural out-

migration.  Few studies of the effects of migration have found immediate effects, 

but there are different results for the long-term effects.  Glaeser and Maré (2001) 

tie this type of study together with the theory of knowledge spillovers in cities.  

How much better would rural people fare in terms of lifetime income in cities 

compared to rural communities?  And is there a critical age to make this move?  A 

study answering these questions would provide a better understanding of the 

lifetime tradeoffs between rural and urban living. 
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Table 1 OLS Real Income and Real COHA Income Models with Distance: 
1985-19911 

Variable2 
Income 

Est. Coeff. (p-value)3 
COHA Income 

Est. Coeff. (p-value)4 

Age 4,255.81 (0.000) 4,333.75 (0.000) 

Age Squared -43.04 (0.000) -43.81 (0.000) 

White 10,176.48 (0.000) 9,674.95 (0.000) 

Male 7,631.31 (0.007) 7,743.41 (0.006) 

Married 16,869.18 (0.000) 17,535.08 (0.000) 

Disabled -6,344.35 (0.006) -6,507.49 (0.006) 

High School Diploma 6,292.39 (0.003) 6,468.27 (0.002) 

College 22,300.45 (0.000) 22,908.96 (0.000) 

Postgraduate 36,645.77 (0.000) 36,552.37 (0.000) 

Natural Amenities -535.47 (0.341) -925.18 (0.094) 

% ∆ in Total Employment, 
1990 to 19915 

470.21 (0.089) 459.70 (0.098) 

Unemployment Rate, 1991 861.40 (0.035) 927.60 (0.024) 

Constant -98,574.98 (0.000) -100,746.70 (0.000) 

Distance Migrated6 11.31 (0.217) 9.027 (0.317) 

Notes: 
1Period includes 779 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1985.  2All variables, except change in total employment and migration, are observed 
in 1991.  3Standard errors (S.E.) are Huber-White heteroskedasticity-robust.  The adjusted R2 for 
this model is 0.33 and the F13, 765 statistic is 36.26.  Income is in 1997 dollars.  4 Standard errors 
(S.E.) are Huber-White heteroskedasticity-robust.  The adjusted R2 for this model is 0.32 and the 
F13, 765 statistic is 35.70.  Income is in 1997 dollars.  5Total wage and salary employment.  6Road 
distance from the origin to destination county centroids. 
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Table 2 OLS Real Income and Real COHA Income Models with Distance: 
1991-19971 

Variable2 
Income 

Est. Coeff. (p-value)3 
COHA Income 

Est. Coeff. (p-value)4 

Age -2,624.03 (0.607) -2,552.85 (0.610) 

Age Squared 33.65 (0.572) 32.74 (0.576) 

White 12,918.22 (0.000) 13,459.19 (0.000) 

Male 4,328.55 (0.331) 4,522.05 (0.313) 

Married 19,262.46 (0.000) 19,633.15 (0.000) 

Disabled -13,596.27 (0.004) -13,665.23 (0.004) 

High School Diploma 9,074.33 (0.015) 9,341.73 (0.011) 

College 24,352.64 (0.005) 24,491.90 (0.004) 

Postgraduate 40,802.15 (0.000) 39,889.39 (0.000) 

Natural Amenities 1,3589.00 (0.292) 946.12 (0.453) 

% ∆ in Total Employment, 
1996 to 19975 

-1,004.57 (0.203) -1,041.31 (0.185) 

Average Unemployment 
Rate, 1995 to 1997 

-418.77 (0.639) -169.24 (0.849) 

Constant 58,432.68 (0.588) 55,193.47 (0.602) 

Distance Migrated6 4.46 (0.563) 2.25 (0.757) 

Notes: 
1Period includes 589 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1991.  2All variables, except change in total employment, average unemployment rate, 
and migration, are observed in 1997.  3Standard errors (S.E.) are Huber-White 
heteroskedasticity-robust.  The adjusted R2 for this model is 0.15 and the F13, 575 statistic is 18.59.  
Income is in 1997 dollars.  4Standard errors (S.E.) are Huber-White heteroskedasticity-robust.  
The adjusted R2 for this model is 0.15 and the F13, 575 statistic is 18.33.  Income is in 1997 dollars.  
5Total wage and salary employment.  6Road distance from the origin to destination county 
centroids. 
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Table 3 OLS Real Income and Real COHA Income Models with Early and 
Late Migrants: 1985-19911 

Variable2 
Income 

Est. Coeff. (p-value)3 
COHA Income 

Est. Coeff. (p-value)4 

Age 4,405.55 (0.000) 4,443.91 (0.000) 

Age Squared -44.57 (0.000) -44.95 (0.000) 

White 10,185.85 (0.000) 9,686.32 (0.000) 

Male 7,720.31 (0.006) 7,889.75 (0.005) 

Married 16,622.63 (0.000) 17,141.38 (0.000) 

Disabled -6,476.27 (0.005) -6,679.98 (0.005) 

High School Diploma 6,459.77 (0.002) 6,635.34 (0.002) 

College 22,420.15 (0.000) 23,207.18 (0.000) 

Postgraduate 37,127.84 (0.000) 37,282.71 (0.000) 

Natural Amenities -428.54 (0.437) -824.06 (0.129) 

% ∆ in Total Employment, 
1990 to 19915 

514.81 (0.067) 491.95 (0.082) 

Unemployment Rate, 1991 842.26 (0.043) 891.58 (0.034) 

Constant -101,814.60 (0.000) -102,787.00 (0.000) 

Early Migrant6 6,294.64 (0.196) 3,310.16 (0.491) 

Late Migrant6 -3,058.16 (0.660) -5,289.35 (0.436) 

Notes: 
 1Period includes 779 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1985.  2All variables, except change in total employment and migration, are observed 
in 1991.  3Standard errors (S.E.) are Huber-White heteroskedasticity-robust.  The adjusted R2 for 
this model is 0.33 and the F13, 764 statistic is 33.99.  Income is in 1997 dollars.  4Standard errors 
(S.E.) are Huber-White heteroskedasticity-robust.  The adjusted R2 for this model is 0.32 and the 
F13, 764 statistic is 33.27.  Income is in 1997 dollars.  5Total wage and salary employment.  6Early 
Migrants moved to a metropolitan county in 1986, 1987 or 1988.  Late Migrants moved to a 
metropolitan county in 1989, 1990 or 1991.   
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Table 4 OLS Real Income and Real COHA Income Models with Early and 
Late Migrants: 1991-19971 

Variable2 
Income 

Est. Coeff. (p-value)3 
COHA Income 

Est. Coeff. (p-value)4 

Age -2,634.72 (0.612) -2,596.93 (0.611) 

Age Squared 33.77 (0.578) 33.22 (0.577) 

White 13,554.92 (0.000) 14,076.97 (0.000) 

Male 4,366.05 (0.335) 4,704.08 (0.302) 

Married 19,171.59 (0.000) 19,376.27 (0.000) 

Disabled -13,720.92 (0.003) -13,757.57 (0.003) 

High School Diploma 9,138.91 (0.016) 9,377.47 (0.012) 

College 24,323.37 (0.006) 24,478.92 (0.005) 

Postgraduate 40,851.21 (0.000) 39,931.42 (0.000) 

Natural Amenities 1,329.45 (0.307) 935.23 (0.463) 

% ∆ in Total Employment, 
1996 to 19975 

-934.48 (0.235) -936.59 (0.232) 

Unemployment Rate, 1997 -190.15 (0.830) 31.79 (0.971) 

Constant 56,844.58 (0.604) 54,646.53 (0.612) 

Early Migrant6 -1,224.48 (0.851) -3,225.90 (0.604) 

Late Migrant6 1,178.68 (0.904) -1,263.02 (0.893) 

Notes: 
 1Period includes 589 working-age (25 - 64) household heads that lived in a nonmetropolitan 
county in 1991.  2All variables, except change in total employment, average unemployment rate, 
and migration, are observed in 1997.  3Standard errors (S.E.) are Huber-White 
heteroskedasticity-robust.  The adjusted R2 for this model is 0.15 and the F13, 574 statistic is 17.34.  
Income is in 1997 dollars.  4Standard errors (S.E.) are Huber-White heteroskedasticity-robust.  
The adjusted R2 for this model is 0.15 and the F13, 574 statistic is 17.06.  Income is in 1997 dollars.  
5Total wage and salary employment.  6Early Migrants moved to a metropolitan county in 1992, 
1993 or 1994.  Late Migrants moved to a metropolitan county in 1995, 1996 or 1997.   
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