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Abstract 

Are highly educated workers better at locating in areas with high labor demand?  To answer this 

question, I use three decades of U.S. Census data to estimate a McFadden-style model of 

residential location choice.  I test for education differentials in the likelihood that young workers 

reside in states experiencing positive labor demand shocks at the time these workers entered the 

labor market.  Effects of changes in state labor demand are 5-15 percent larger for college 

graduates.  I nevertheless find medium-run wage effects of entry labor market conditions for 

college graduates that equal or exceed those of less educated workers. (JEL: J2, J6, I2)   
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I. Introduction 

College educated workers in the U.S. are much more geographically mobile than their 

less educated peers when mobility is defined as making a long-distance move.  For example, 

roughly 45 percent of college graduates have moved out of their states of birth by age 30 as 

compared to only 27 percent of high school graduates.1  Given these large differences in 

migration levels, it is reasonable to wonder whether college graduates are also relatively better at 

moving to take advantage of variation in local labor market conditions. 

I address this question and two others in this paper.  First, I ask whether the location 

choices of college graduates are more sensitive to local labor market conditions than those of 

their less educated peers.  If so, does their choice of local market have any lasting effects on their 

wages? And finally, is the location response to local conditions driven by an individual’s current 

market conditions or do other markets exert similar push/pull effects? Taken together, this 

analysis provides insight into how location choice in response to labor market arbitrage 

opportunities contributes to educational differences in outcomes. 

The empirical analysis focuses on recent labor force entrants.  Using microdata from the 

1980, 1990 and 2000 U.S. Censuses, I match workers observed in their late twenties to the set of 

state conditions they faced when entering the labor market.  I construct two sets of measures of 

state labor market conditions, which include measures for both short- and medium-run changes 

in conditions.  The first is based on a measure of state labor demand changes developed by 

Bartik (1991).  These measures are purged of state employment changes resulting from labor 

supply shifts, an important consideration in this context.  The second set of measures uses state 

unemployment rates as indicators of entry labor market conditions.  The unemployment rate 

measures are not purely exogenous to migration decisions, but they retain some of the demand 
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variation that is removed from the Bartik measures.  I also construct education group specific 

versions of all measures to account for variation in labor market opportunities across groups but 

within states.   

I find that better entry labor market conditions in a state disproportionately attract college 

educated workers, particularly college graduates.  In my preferred specifications of the 

conditional logit model, a standard deviation improvement in state entry labor market conditions 

increases the probability that a college graduate chooses a state by roughly 5-15 percent.  The 

second part of the paper uses wage equations to test for lasting impacts of the entry labor market 

conditions that individuals experienced.  The results here are somewhat surprising.  Despite their 

greater propensity to undertake arbitrage migration, I find only modest evidence of any 

arbitraging impacts on the wages of college graduates.  In fact, when entry labor market 

conditions are measured in an education specific manner, college graduates experience average 

wage impacts of these conditions that are as large or larger than those for high school graduates. 

Finally, I find evidence that individual location choices respond more or less equally to 

conditions in all states.  This is true regardless of educational attainment.  The effects of local 

labor market conditions on location choice do not appear to be driven solely by responses to 

conditions in an individual’s state of residence at the time of the labor market shocks. 

These results have implications for several literatures.  The first examines the impact of 

shocks to local economic conditions on relative outcomes.  A number of studies in this literature 

find that less skilled workers suffer more severe and longer-lasting effects of poor local 

economic conditions (Topel 1986; Topel 1994; Bound and Holzer 2000; Black, McKinnish and 

Sanders 2005).2  Adjustment of the local labor supply through migration is thought to be an 

important channel through which relative outcomes are affected by local shocks (Blanchard and 
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Katz 1992).3  If more educated workers migrate to areas with greater labor market opportunity, 

migration will reduce the impact of poor local conditions on their outcomes.  Bound and Holzer 

(2000) provide strong evidence of this pattern in the 1980s.  My work shows that the greater 

responsiveness of more educated workers is a more general phenomenon, observed here over 30 

birth year cohorts in a model of individual location choice.  I also show that all workers 

experience significant lasting wage impacts of conditions in the market they choose to enter and 

that workers respond to conditions in all possible choice states, not just their current market.  

This suggests that the finding of migration-induced wage arbitrage in Bound and Holzer (2000) 

and others may be sensitive to the particular measures of local conditions they use. 

My work also has implications for the “scarring effects” literature—papers that find 

medium- to long-run effects of prior labor market conditions on wages (Ellwood 1982; Gardecki 

and Neumark 1998; Kletzer and Fairlie 2003; Kahn 2008; Oreopoulos, von Wachter and Heisz 

2006).4  Most of these studies find significant wage impacts of early conditions that last 5-10 

years into a worker’s career.  I find that scarring effects are still present even when workers are 

better at undertaking arbitrage migration.  Workers simply experience “scarring” consistent with 

the market they choose to enter.  Moreover, using measures of entry labor market conditions 

targeted to particular education groups is key to this finding.5  This has implications for theories 

of scarring effects (Harris and Holmstrom 1982; Beaudry and DiNardo 1991).  In particular, it 

suggests that the usual process of job transitions may be more important than migration for 

eroding the wage effects of initial conditions.6  

Finally, this paper also adds to our knowledge about educational differences in migration 

rates.  The fact that higher education is a strong correlate with migration within the U.S. has long 

been established.  Greenwood (1975) and Greenwood (1997) are just two examples.  Malamud 
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and Wozniak (2008) argue that there is a causal relationship behind this correlation.  Little else is 

known about the origins of this differential. 

 
II. The Young Worker’s Migration Decision 

To understand how an individual chooses a local labor market, consider how she balances 

the costs and benefits to moving between markets.   For a worker residing in state s*, the choice 

problem is the following: 
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where ω indicates consumption; (s,s*) forms a destination and origination state pair; s indexes 

the other 50 states; t indexes time periods; e indexes education groups; w is the nominal wage in 

state s, p is the price level in s; and δ is a discount rate that may depend on education.  c and α 

are recurring and one-time costs (respectively) that a worker must incur if he chooses to supply 

labor in a state other than his current state s*.  In theory these may also depend on education.  

The origins of fixed moving costs are fairly obvious – truck rentals, etc. Recurring costs include 

things like the psychic costs of being away from old friends and family or in an environment 

where one does not feel like a “native” as well as the monetary costs of return visit travel or of 

maintaining a home with guest accommodations.   

 If expected benefits from residing in some s exceed costs to moving from s* to s, the 

worker moves across local markets.  The probability that a worker makes such a move is 

increasing in the expected wages available in states s ≠ s*.  To see this, simplify Equation 1 by 

assuming that the cost c is the same in every period and is independent of the destination and 

origin state pair (s,s*) and of education.  Assume that α is similarly independent of the migration 

route and education and that prices do not differ across states.  Then the probability that a worker 
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chooses to supply labor in state s≠s* depends on conditions in s as well as conditions in all other 

states –s in the following way: 
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This is now a standard choice problem, like those considered by McFadden (1974).7  The 

McFadden choice framework offers a clear prediction about how increases in E(w(e)st) should 

affect migration choices of utility maximizing agents—increases E(w(e)st) in should increase the 

probability that state s is chosen by members of group e at time t, all else equal.  The conditional 

logit model developed alongside this choice framework offers an empirical setting in which to 

test this prediction.   

 

III. Data Series and Empirical Methodology 

I focus on the location choices of young workers because they form the most 

geographically mobile segment of the labor force.  A focus on young workers also minimizes the 

complicated family and lifecycle considerations that might affect the migration choices of older 

workers.  I match young workers to proxies for changes in expected wages that occurred as they 

were entering the labor market for the first time.  Thus the proxies represent changes in expected 

wages on an individual’s first job after completing her schooling. 

 

A. The U.S. Census Microdata Sample  

My data come from the 5 percent Integrated Public Use Micro Sample of the U.S. Census 

(hereafter IPUMS; Ruggles and Sobek 2003) for the Census years 1980, 1990 and 2000.  I define 
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young workers as those who have 5 to 8 years of potential labor market experience at the time of 

the Census.  I divide individuals into four education groups: dropouts who have not completed a 

high school degree or GED; high school graduates and GEDs; some college, which consists of 

those with one to three years of some kind of post-secondary education; and college graduates, 

who have a bachelor’s degree or higher.  I calculate potential labor market experience using the 

Mincer formula: age minus years of schooling minus 6.8  Limiting the sample to workers with 5-

8 years of experience means that a given birthyear cohort appears only once in my sample, as 

shown in the birth year statistics in Table 1.  The sample is further restricted to non-

institutionalized U.S. natives with non-imputed states of birth and hourly wages of more than one 

dollar and less than $100 in constant 1990 dollars. 9   

Limitations of the Census data require me to focus on a worker’s choice of local labor 

market at the state level.  The IPUMS Census extracts are large, representative samples of the 

U.S. population that offer snapshots of young workers over several decades, but the geographic 

mobility information on respondents is limited.  The Census records state of birth and state of 

residence at the time of the Census, so one can observe both choice of state of residence and 

migration out of the birth state.  In specifications where I examine a migration probability, rather 

than a location choice, I use out of birth state residence as my migration measure.10   

One concern with the use of cross sectional data is that some individuals will have moved 

out of their birth states as children.  If the probability of childhood migration is similar across 

education groups, this measurement error will only attenuate estimates of the effect of state 

conditions.  A bigger concern is that more and less educated individuals may be differentially 

likely to reside outside their state of birth prior to age 18.  More educated individuals tend to 

have more educated parents, who in turn may have moved their children out of their birth states.  
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Using data from the geocoded NLSY 1979, which contains longitudinal information on state of 

residence, I have found that this concern is not supported by the data.  College graduates are 

somewhat more likely than high school graduates to reside outside their states of birth in their 

late teens, but the difference is small compared to the level of out of birth state residence among 

teenagers overall.  The educational gap in out of birth state migration really opens up in 

adulthood.  A related concern is that more educated parents may move their children to states 

that will be better performing when the children enter the labor market.  In this case, parental 

choices would make it appear that their more educated offspring are more responsive to state 

conditions than other early career workers.  However, I find that as teenagers, college graduates 

in the NLSY79 are no more likely than high school graduates to reside in a state that will have 

better labor market conditions at the time they enter the labor force. 11  

Table 1 presents summary statistics for relevant variables from the IPUMS sample by 

Census year.  The share of blacks and women is highly stable across cohorts and years in my 

sample.  Consistent with well-known trends, the fraction Hispanic increases and the fractions 

currently married or with children present in the household decrease in more recent cohorts.12  

The average tendency to reside outside one’s birth state is stable across cohorts.  Real wages are 

stable throughout my sample, but the share of individuals meeting the wage restrictions increases 

from 81 percent in the 1980 cohorts to about 85 percent in 1990 and 2000.  This is likely due to a 

higher share of individuals with zero earnings during the poor labor market of the late 1970s and 

early 1980s.  All migration results are robust to including individuals who do not meet the wage 

sample restrictions in the estimations. 

 

B. Measuring Entry Labor Market Conditions  
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To test for differences in migration responses to early career local labor market 

conditions, I require a set of changes in these conditions that do not affect education choices.  

These changes should also be driven by increases in labor demand, so as to avoid the 

confounding effects of changes in local labor supply in explaining location choices.   

A method of isolating local labor demand changes was developed in Bartik (1991) and is 

sometimes called the Bartik instrument.  This approach has since been employed by Blanchard 

and Katz (1992), Bound and Holzer (2000), and Saks (2005).  The Bartik measure averages 

national employment growth across industries using local industry employment shares as 

weights to produce a measure of local labor demand that is unrelated to changes in local labor 

supply.   

Drawing on Bartik’s measure, I create the following measure of annual state labor market 

conditions: 
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where j indexes industry, s state and t year.  The term in parentheses is a measure of industry j 

employment growth nationally.  Specifically, it is the log of national employment in j excluding 

state s employment in that industry ( jtE
~

), divided by the same quantity in the previous year         

( 1

~
−jtE ).  esjt-1 is the share of state s employment in industry j in year t-1.  It is applied as a weight 

to the log national employment growth term.  The sum of these industry level products proxies 

for changes in state level employment driven by industry growth outside the state.  I constructed 

the series using data on state industry employment from the Bureau of Economic Analysis 

(BEA).  The BEA data span 1969 to 2000 and maintain a consistent set of industry codes 

throughout.  The industry detail in the BEA series is a hybrid of two- and three-digit SIC levels. 
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 One concern with the measure in (3) is that a given shock may not reflect the same 

change in conditions for workers of all education levels.  For example, Bound and Holzer (2000) 

note that variation in their versions of the Bartik measures is driven largely by fluctuations in 

manufacturing employment.  To better approximate changes in labor market conditions affecting 

specific education groups, I construct an alternate version of the measure in (3).  This takes the 

following form: 
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Here k indexes the four education groups.  wksjd(t) are weights constructed from older cohorts 

(workers ages 36-55) from the same IPUMS 5 percent samples of the 1980, 1990 and 2000 

Censuses.  The weights are equal to the share of education group k’s state s employment that is 

in industry j in a particular decade d(t).  The shares are computed using the older sample of 

workers to avoid confounding effect of supply shifts of young migrants.  d(t) assigns the weights 

computed from the three Census years to the annual BEA series of industry weights and log 

employment changes on a decadal basis. 

 I match individuals in the Census microdata to the Bartik and Ed_Bartik measures for the 

year they likely entered the labor market, where labor market entry year is based on reported 

education.13  I also create five-year moving averages of Bartik and Ed_Bartik and match those to 

individuals whose assigned labor market entry year is the center of the moving average.  The 

Ed_Bartik measures are of course also matched on education.  The 5-year averages provide a 

somewhat different picture of early labor market conditions than the single year measures.  The 

Bartik measures capture medium-run changes in state labor market conditions, while the single 

year measures reflect more immediate, short run changes.  Workers may respond more strongly 

to one or the other in making their location decisions.  The 5-year measures may also do a better 
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job of capturing relevant conditions if workers have some flexibility in choosing when to enter 

the labor market.   

 A concern with the Bartik measures is that they may only reflect part of the changes to 

state labor market conditions at any given time.  For this reason I also present results using state 

unemployment rates to measure early labor market conditions.  As before, I use both the labor 

market entry year unemployment rate and the 5-year moving average around that year.  I also 

construct an education-specific state unemployment rate using CPS MORG data for the period 

1979-2000.14  In using unemployment rates, I trade off an unconfounded measure of state labor 

market conditions for one that potentially captures a broader set of economic conditions and of 

which workers may be more aware.  Note that the supply response to low unemployment rates 

will tend to attenuate any wage impacts of these conditions since workers who move into low 

unemployment areas with high wages raise the local unemployment rate and confound the 

relationship between local unemployment conditions and wages.  The same attenuating effect 

works in the opposite direction as workers move away from high unemployment rate, low wage 

areas. 

 Finally, one might worry that choices about completed education are affected by early 

career labor market conditions.  Workers who face a bad labor market may choose to stay in 

school longer, hoping that conditions will improve.  The composition of education groups will 

then vary depending on a cohort’s assigned labor market entry year.  As a result, responses of an 

education group at one point in time would not be directly comparable to behavior of the same 

group at another time.  To examine this possibility, I regressed the sample shares in four 

educational attainment categories computed by birth state and birth year on cell average labor 

market conditions and cell percents black, Hispanic, female, married, and children present, plus a 
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complete set of birth state and birth year dummies.  I find no evidence that changes in 

educational attainment in response to labor market conditions are a concern in this context.   

Table 2 presents descriptive statistics on the measures used to assess early labor market 

conditions.  In the analysis, the education-specific measures are matched to individuals 

depending on their education level, but these measures are summarized separately here.   

(Ed_Bartik appears as a single measure in regressions.)  Panel A shows that, as expected, the 5-

year moving averages have less variance than their underlying annual measures.  Recall that as 

shown in Equation 4, the education specific Bartik measures are constructed by pre-multiplying 

the elements of the Bartik measure by quantities that are all less than one but that sum to one 

within a state, education group, and year cell.  This has two consequences for comparing the 

education specific measures with Bartik.  First, the scale is no longer comparable, since the pre-

multiplying “shrinks” the Bartik components.  The education specific measures in Table 2 have 

been rescaled (multiplied by 100) to make their means comparable in scale to those of Bartik and 

Bartik5yr.  Second, since the weights apply within education groups instead of across them, the 

Bartik measures are not averages of the education specific measures.15  One should consider the 

education specific measures to be an alternative index of conditions designed to apply to 

particular education groups rather than a subset of the conditions averaged into the Bartik 

measures.  The education specific measures are, however, comparable with one another.  Panel A 

also shows higher levels of unemployment and higher variance in the education specific Bartik 

and unemployment measures for less educated workers.   

Because of these issues, the measures of entry labor market conditions fall into three 

distinct categories: Bartik measures, education specific Bartik measures, and unemployment rate 

measures (both overall and within education groups).  Panel B shows correlations across selected 
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measures.  The modest levels of correlation (with the exception of the UR and UR_5yr 

correlation) suggest that the measures reflect related but not identical conditions in state labor 

markets.  The distinct nature of the measures also makes direct comparison of results across 

measures problematic.  In the analysis, these measures will all be standardized to have mean zero 

and standard deviation of one.  This way it will be easy to see whether a one standard deviation 

in conditions measured by X has a different impact than a standard deviation change in 

conditions measured by Y.  Whether X and Y represent the same conditions or the same change 

in conditions in a deeper sense is beyond the scope of this paper. 

 

C. Analyzing Choice of Residence State Using the Conditional Logit Model 

To examine the responsiveness of education groups to state labor market conditions, I 

estimate a model of the individual choice problem in Equation 2 using McFadden’s conditional 

logit representation (McFadden 1974).16  McFadden’s model allows each individual to choose 

from among J unordered choices 1, 2,..., J.  In the case of choosing a state of residence, J=50 and 

individuals are restricted to choosing only one.  Therefore if yij is an indicator representing an 

individual’s decision regarding state j, then yij=1 if j is the chosen state, 0 otherwise, and Σj yij = 

1 for every i.  Let yi = (yi1, yi2,…yi50) describe i’s decisions on all his possible choice options.  

Then the conditional probability of observing yi is the following: 
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Under the assumptions explained in McFadden (1974), this expression equals the probability that 

a chosen state j provides greater utility to i than all other non-chosen states j′.  The exponent 
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terms and their arguments come from the familiar parameterization of the logistic regression 

model for binary outcomes.  Si is the set of all possible yi outcomes, which are denoted di.  xij is a 

vector of characteristics of choice j, which may also depend on individual i’s characteristics.  

Note that characteristics xi that do not vary with choice j in the xij vector would simply drop out 

of the right hand side expression in Equation 4.  For this reason, only characteristics that vary 

across choices are included in the conditional logit estimations.17   

The coefficient vector β is estimated by maximizing the conditional probability of 

observing yi using the following log-likelihood function:  
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where the data contain observations on the choices of N individuals.18   

The conditional logit specification includes the following controls: a measure of state 

labor market conditions (LMC), which is one of the measures defined in the previous subsection; 

interactions of LMC with education, gender, race and ethnicity; distance from birth state; an 

indicator for birth region; long-term average income in the state for the individual’s education 

group; lagged education-specific migration flows from the birth state; dummy variables for each 

potential choice state; and choice state region times birth year fixed effects.   

The LMC measure and its interactions with education are the main covariates of interest.  

Specifically, the interactions are g

ijb educLMC ⋅  where i indexes individuals, j indexes potential 

choice state, and b indexes year of birth.  Educi
g

 are dummy variables that indicate whether i is a 

member of each of four education groups indexed by g.   

Distance from birth state, the dummy for division of birth, and long run migration flows 

capture stable migration relationships between an individual’s birth state and the potential choice 
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states.  Distance between the choice state and birth state is measured as hundreds of miles 

between the two state capitals.  The indicator for whether a potential choice state is in an 

individual’s division of birth accounts for the pull of nearby states and varies across birth state-

destination state pairs.  The lagged flows account for the pull forces generated by previous 

migration patterns.  These include long-term trends such as migration to the South and to the 

coasts as well as numerous other important but less obvious state-to-state migration trends.19  

Importantly, these flows also capture “spurious” movements between states that result from 

metropolitan areas that span more than one state.  The flow measure between birth state a and 

residence state b equals the share of 31-35 year old natives of a residing in b at the time of the 

Census, conditional on educational attainment.  If b=a this is simply the share of natives 

continuing to reside in their birth state.   

Finally, fixed effects for potential choice states capture stable differences across states in 

terms of their attractiveness for migrants.  These state fixed effects also account for states that 

have relatively diversified economies that contain more than one distinct labor market.  State-

wide conditions may be relatively poor measures of the relevant local labor market conditions in 

these states.  Choice state region times birth year fixed effects account for aggregate conditions 

common to all cohorts.20 

  

IV. The Effects of Labor Market Conditions on State of Residence Choices 

Before delving into estimates of the conditional logit model, I estimate a linear 

probability model of a binary location decision: the zero-one choice of whether to reside outside 

one’s state of birth.  The model is the following: 
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The dependent variable is a dummy equal to 1 if individual i born in state s in year b 

resides outside her state of birth when I observe her in the Census.  LMC is one of the measures 

of birth state labor market conditions at individual i’s time of labor market entry.  As in the 

conditional logit model, educi
g represents a set of dummies for four education groups.  The main 

effect is included, as are interactions of the education group dummies with a full set of state of 

birth and year of birth fixed effects, δi
s and δi

b, respectively.  The vector of personal 

characteristics Xi includes controls for race, Hispanic ethnicity, sex, marital status, and presence 

of i’s children in the household.  

Despite its limitations on the choice variable, this model has features that complement the 

subsequent analysis.  First, the estimating equation is the same as the estimated wage equation, 

except of course for the dependent variable.  This makes comparisons between wage and 

migration effects more transparent.  Second, this model allows direct inclusion of cohort fixed 

effects, which are precluded by the form of the conditional logit since they do not vary across 

choice states.   

Table 3 presents estimates of the Equation 7 model.  Panel A shows estimates using the 

Bartik measures of early labor market conditions.  A standard deviation increase in birth state 

Bartik reduces the probability that a high school graduate (the omitted group) resides outside his 

birth state by 1.6 percentage points.  The effect of Bartik5yr is similar.  There are no significant 

differences across education groups in the migration response to either measure.  Effects are 

different when the education specific Bartik measures are used.  The main effect is smaller, but 

there are significant differences between college graduates and everyone else in the response to 

Ed_Bartik5yr.  A standard deviation increase in Ed_bartik5yr decreases a college graduate’s 

probability of residing in her birth state by about 1.6 percentage points, but the effect for other 
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workers is only half this, about 0.75 percentage points.  These results are somewhat surprising in 

that they imply that less educated workers are more responsive to conditions that reflect average 

labor market changes than to those that reflect changes in their specific labor market 

opportunities.  I return to this puzzle in the next section.   

To assess the magnitude of these effects, recall that the probability of residing out of 

one’s birth state varies considerably by education.  For college graduates it is roughly 0.45, for 

those with some college 0.35, 0.25 for high school graduates and 0.26 for dropouts.  (These 

probabilities vary slightly across Census years.)  Thus a percentage point increase in the 

probability of staying in one’s birth state corresponds to a 1.8 percent increase in the probability 

of staying for college graduates, 1.5 percent for those with some college, and 1.3 percent for high 

school graduates and dropouts.  In other words, a change in conditions that increases the 

probability of staying by one percentage point for all workers will increase the overall 

probability of staying by 38 percent more for college graduates than high school graduates.  

Results in which the probability changes significantly more than the average for college 

graduates will magnify this difference dramatically.   

Panel B of Table 3 uses the unemployment rate measures to estimate Equation 7.  

Consistent with Panel A, the coefficients on the main effect show that workers who faced worse 

entry labor market conditions are more likely to leave their birth states across the four 

unemployment rate measures.  (Note that the expected signs are reversed across the Bartik and 

UR measures.)  The impact of a standard deviation increase in entry unemployment rates is to 

raise the probability of leaving by 0.5 to 1.8 percentage points.  There are also significant 

differences in the response to these conditions across education groups.  College graduates and 

those with some college are significantly more likely to leave in all specifications, with larger 
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effects on college graduates.  A standard deviation increase in UR and UR5yr increases the 

probability that an individual with some college leaves his birth state by a little more than 1 

percentage point, and that a college graduate leaves by more than 2 percentage points as 

compared to 0.5 percentage points for high school graduates.   

Responses of those with some college or a college degree to conditions as measured by 

education specific unemployment rates are even larger.  A standard deviation increase in these 

measures increases the probability that a skilled individual leaves his birth state by roughly 4.4 to 

7.3 percentage points in total.21  To convert these into changes in the probability of staying in 

one’s birth state, consider the Ed_UR5yr specification.  A standard deviation increase in this 

measure decreases the probability that a high school graduate stays from 0.75 to 0.732, a 

decrease of 2.4 percent.  The same shock decreases a college graduate’s probability of staying 

from 0.55 to 0.486, a change of about 12 percent, or six times the change for a high school 

graduate. 

Results from the linear probability model show that entry labor market conditions in the 

birth state affect the location choices of young workers.  College graduates also appear to be 

more sensitive to these conditions than other education groups.  But do entry labor market 

conditions in other states have a similar impact on an individual’s location choice?  Or are 

individuals uniquely attuned to conditions in their birth states?   

The conditional logit specification allows me to answer these questions.  Results from its 

estimation are presented in Tables 4a and 4b.  The top numbers in each cell are odds ratios 

implied by the estimated coefficients (unreported). 22  Z-statistics based on standard errors 

clustered on labor market entry year are in parentheses.23  Due to the significant computational 

requirements of estimating the conditional logit, I use a 50 percent random sub-sample of the 
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Table 3 sample to estimate the equations in 4a and 4b.   

Odds ratios in the top row of Table 4a show that the Bartik measures have no detectable 

effects on the likelihood that a high school graduate chooses to reside in any given state.24  

College educated individuals, however, show significant, right-signed responses to state 

conditions.  The odds ratios on the interactions of LMCs with dummies for some college and 

college graduate are greater than one in both the Bartik and Bartik5yr specifications.  Since odds 

ratios are multiplicative rather than additive, these results show that individuals with some 

college education are more sensitive to entry labor market conditions in a state than are high 

school graduates.  For an individual with some college, a standard deviation increase in these 

measures boosts the odds implied by the main effect by 8-14 percent.  For college graduates, the 

boost is 14-26 percent.  In total, a standard deviation increase in Bartik-measured LMCs leads to 

an 11-14 percent increase in the odds of a college graduate choosing a state, as compared with no 

effect for high school graduates.  Using the education-specific Bartik measures, the only 

significant education group interaction is with college graduate.  The total effects here are similar 

to those in the Bartik specifications, with a standard deviation increase in LMCs leading to about 

a 12 percent increase in the overall odds that a college graduate chooses a state. 

Coefficients on other included controls largely have the expected signs.  Distance from 

birth state decreases the odds that an individual chooses a particular state, while education group 

long term income, location within one’s division of birth, and the historical migration flow of 

one’s education group to a state all increase the odds of choosing it.  The gender difference in 

response to these conditions is insignificant in all specifications.  Blacks have a weakly wrong-

signed response to Bartik-measured LMCs while Hispanics are more responsive, roughly on the 

same order of magnitude as college graduates, although some of these race/ethnicity interactions 
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change signs and significance in the unemployment rate specifications. 

 Table 4b presents estimates of the conditional logit model using the unemployment rate 

measures of entry labor market conditions.  Since increases in a state’s unemployment rate 

should make it less attractive, we expect odds ratios of less than one on the main effect.  This is 

what I find in the first row of Table 4b.  A standard deviation increase in the unemployment rate 

lowers the odds of an individual choosing a state by about 6 percent.  Dropouts are less 

responsive than this, while college educated individuals are more responsive (although the 

college graduate interaction with LMC is only significant using the education specific 

unemployment rates).  A standard deviation increase in unemployment conditions reduces the 

odds of a college educated individual choosing a state by about 10-20 percent overall.   

To test whether the results in Tables 4a and 4b are driven by birth state conditions alone, 

I re-estimated the specifications in 4a and 4b adding interactions of the LMC main effect and its 

education interactions with an indicator for whether the choice state was an individual’s birth 

state.  (I also included the main effect of birth state.)  Coefficient estimates and significance 

patterns on the LMC main effect and education group interactions were essentially unchanged in 

this exercise.  In fact, the wrong signed coefficients on the main effect in the Bartik and 

Bartik5yr specifications are driven by wrong signed responses to birth state conditions in these 

models.  If the response to birth state conditions alone were driving the estimates in the first four 

rows of 4a and 4b, then interactions of these covariates with birth state would be of similar 

magnitude and significance as the reported estimates.  Instead, the interactions with birth state 

are rarely significant, although birth state itself is.25  These results imply that individuals give 

equal weight to states’ entry labor market conditions in choosing their residence state.   

Are the responses estimated in Tables 4a and 4b large or small?  On the face of it, a 
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roughly 15 percent change in the odds (as implied by both the education specific Bartik and UR 

measures) that a college graduate chooses a state seems large, but assessing the magnitude of 

these estimates requires that odds ratios be converted into probabilities.  If a state initially has a 

0.55 probability of retaining a college graduate (which is what the sample means suggest), then 

that probability improves to 0.58 following an improvement in entry labor market conditions that 

improves relative odds by 15 percent.26  This represents an 5.4 percent increase in the probability 

of retaining a college graduate.  On the other hand, if a state has a 2 percent chance of attracting 

a random college graduate, say from another state, then the same change increases this 

probability to 0.023, an increase of about 15 percent.27   

 

V. Does the Response to Local Conditions Affect Labor Market Outcomes? 

In Table 5, I test whether conditions in a worker’s birth state at the time he entered the 

labor market are a significant determinant of his wages 5-8 years later, when I observe him in the 

Census data.  There are reasons to expect no lasting wage effects.  If the migration flows in 

Tables 3, 4a and 4b are large enough, wage effects of labor market entry conditions will be 

arbitraged away early in a worker’s career.  Alternatively, wages may adjust as labor market 

conditions change over a worker’s career.  In this case, wage effects of conditions at a point in 

time may not be fully arbitraged by migration, but subsequent conditions may supercede the 

effects of early conditions.  On the other hand, lasting wage effects imply that neither of these 

forces is sufficient to eliminate the medium-run effects of entry labor market conditions. 

Table 5 estimates the wage equation obtained by substituting log real hourly wages for 

the migration dummy in the left hand side of Equation 7.  Panel A, which uses the Bartik 

measures, shows that it is mainly the 5-year measures of entry LMCs that have lasting wage 
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effects.  Interestingly, the main effect using Bartik_5yr is larger than those using Ed_Bartik5yr.  

This partially resolves the puzzling findings in Table 3, which showed that less educated workers 

were more responsive to entry conditions measured using an average Bartik rather than the 

education specific Bartiks.  It appears the former have a larger impact on their wages, which 

could explain their greater migration response.  College graduates are a different story.  They are 

buffered from the wage impacts of the Bartik5yr conditions but not from conditions as measured 

by Ed_Bartik5yr.  This is also consistent with their relatively greater migration response to these 

conditions in Table 3.  Since college graduates earn higher wages than other workers, their 

migration response to a given percentage wage change should be larger.28   

The results are somewhat different in Panel B, which uses the unemployment rate 

measures.  The main effect is significant and large in all specifications.  The estimates indicate 

average wage declines of 3.5 to 6 percent for high school graduates experiencing a standard 

deviation increase in state unemployment rates when they entered the labor market.  College 

educated workers are partially insulated from these effects, with college graduates only 

experiencing about half the wage impact of high school graduates.   

Table 5 shows that labor market entry conditions in a worker’s birth state have lasting 

medium-run wage effects but that generally these effects are tempered for college educated 

workers and for college graduates in particular.  Given the results in earlier tables, however, we 

know that more educated workers—college graduates in particular—are less likely than other 

workers to stay in their birth states when labor market conditions there are poor.  This might 

cause our estimates of the wage impacts of entry LMCs to be more attenuated for college 

graduates than for other groups.  To address this, I created averages of state labor market 

conditions in a worker’s entry year weighted by historical migration patterns between the 
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worker’s birth state and all other states.  For an individual in education group e born in state s, I 

apply weights wj
es to state j’s LMC measure that equal the education group long term flow 

between s and j that was an included control in the conditional logit specification.  The weighting 

adjusts state LMC measures to reflect conditions an individual was likely to face given the 

migration patterns of her education group from her birth state over the last ten years. 

Results from using the weighted LMC measures in the wage equation are shown in Table 

6.  The main effects are generally larger using the weighted measures.  This is consistent with a 

role for measurement error in attenuating the Table 5 coefficients.  Estimates using the 5-year 

Bartik measures imply medium-run average wage impacts of 2 to 5 percent for high school 

graduates following a standard deviation increase in entry labor market conditions.  College 

graduates are insulated from the wage impacts of Bartik5yr conditions but not those in 

Ed_bartik5yr.  The Panel B estimates show wage impacts of 5 to 6 percent for high school 

graduates following a standard deviation change in entry unemployment rates. 29  College 

educated workers are less insulated from the main effects of the weighted UR and UR5yr than 

the unweighted measures, and they are not insulated at all from the main effects of weighted 

Ed_UR or Ed_UR5yr.  They may even experience larger wage impacts of these conditions than 

their less educated peers.30    

 The wage impacts in Table 6 can also be examined in relation to the migration choices in 

Tables 4a and 4b.  Tables 4a and 4b show how a worker’s decision to locate in a state varies with 

entry labor market conditions in that state—and with education—and Table 6 shows how the 

entry conditions a worker actually experiences affects his wage.  Thus the decisions in Tables 4a 

and 4b will have consequences for workers that are, broadly speaking, outlined in Table 6.  The 

migration responses to and wage impacts of the education specific measures follow a consistent 
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pattern.  College graduates, and in some cases college educated workers more broadly, 

experience lasting wage impacts of education specific entry conditions that are as large or larger 

than those for high school graduates.  College graduates, and again sometimes those with some 

college, are more responsive to these conditions in their location choices.  For example, Table 6 

shows larger wage impacts of the education specific Bartik measures for college graduates, and 

Table 4a shows that college graduates are more responsive to these conditions in their location 

choice than any other group.   

 

VI. Conclusion 

 In this paper, I examined whether college graduates are more responsive to distant labor 

market opportunities.  The analysis answered three main questions.  Are the location choices of 

college graduates are more sensitive to local labor market conditions than those of their less 

educated peers?  If so, does their choice of local market have lasting effects on their wages? And 

finally, are the wage and location responses to local conditions driven by an individual’s current 

market conditions or do other markets have similar push/pull effects?  

To answer these questions, I matched a sample of workers with 5-8 years of potential 

labor market experience spanning 30 birth year cohorts to several measures of the state level 

conditions they faced at labor market entry.  I examined the effects of these conditions on an 

individual’s choice of local labor market (defined as the state I observed him in 5-8 years after 

labor market entry) using two models of location choice: a linear probability model of residence 

in one’s birth state and a McFadden-style conditional logit model of the choice over all 50 

possible states.  I measured state labor market conditions for a worker’s labor market entry 

cohort using an index based on changes in industry employment (the Bartik measures) and using 
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state unemployment rates.  I also constructed education group specific versions of these 

measures that are intended to measure conditions relevant to a particular worker more precisely. 

I find that workers with some higher education are more likely than high school graduates 

to live in a state that had high labor demand around their time of labor market entry in almost all 

specifications.  This differential is generally largest for college graduates and in specifications 

using education specific measures of state labor market conditions. I then examine whether a 

worker’s predicted entry conditions affect his wages 5-8 years later and whether this impact 

differs with education.  Here the findings are more sensitive to the particular measure of entry 

labor market conditions.  The medium-run wages of college educated workers—graduates in 

particular—are relatively unaffected by entry conditions measured using the average Bartik and 

unemployment rate measures.  On the other hand, college graduates experience medium-run 

wage impacts that are as large or larger than those for high school graduates when conditions are 

measured in an education specific manner. 

Finally, I assess whether location decisions (and their observed wage consequences) are 

driven by conditions in an individual’s current state (proxied by birth state) or whether 

conditions in other markets exert equal push/pull forces.  I find that the location choice results 

are driven by conditions in other, non-birth state markets, not the worker’s response to conditions 

in his birth state alone.  This is true for workers of all education levels.  Consistent with this, 

lasting wage impacts of entry labor market conditions are larger when conditions are based on 

state of residence predicted from historical migration flows rather than birth state alone.  

Is the pattern of wage and migration changes explored here consistent with an important 

role for inter-state arbitrage in setting the wages of young labor market entrants?  When state 

labor market conditions are measured in an education specific manner, the answer appears to be 
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no.  Improvements in conditions by these measures raise the relative labor supply of college 

graduates to a state and are accompanied by stable or increasing relative wages for college 

graduates.  This is not consistent with an important role for arbitrage migration in wage setting 

for college graduates.  Instead, it suggests that college graduates are more likely to move to take 

advantage of implicit contracts that lead to significantly higher wages for them over the medium-

run.  Their higher base levels of pay, along with potentially longer-lasting medium-run impacts 

of entry conditions for them, make college graduates more sensitive to entry labor market 

conditions when choosing a state of residence.  On the other hand, when measures of average 

conditions are used, the corresponding relative wage and supply changes in these specifications 

are consistent with published estimates of the elasticity of substitution between more and less 

skilled workers, suggesting that location choices arbitrage spatial wage differentials.31   

Measurement error—in the sense that our approximations of experienced labor market 

conditions are inexact and may correspond differentially to conditions faced by different 

education groups—is  likely driving this apparent discrepancy in the results.  First, from 

comparing the measured impacts of entry conditions on wages across Tables 5 and 6, it is 

obvious that the conditions a worker actually experienced are stronger determinants of wages in 

the medium run.  Since the education specific measures more accurately reflect conditions that a 

worker experienced, smaller responses to the average measures is likely explained by attenuation 

due to measurement error.  This seems to be the case with the unemployment rate measures.  

With the Bartik measures, the average measure may be a better approximation of the market for 

less educated workers while the education specific measure better captures the market for more 

educated workers.   
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Ultimately, I conclude that more educated workers—college graduates in particular—are 

more sensitive to local labor market conditions in choosing a state of residence.  This is 

accompanied by larger absolute and possibly relative medium run wage impacts of these 

conditions, a finding that potentially explains the greater responsiveness of college graduates to 

distant opportunities.  This result hinges on using particular measures of local labor market 

conditions that are tailored to different education groups.  This underscores the need to have a 

better understanding of what different measures of economic conditions actually represent, 

potentially an important question for future research.  At the very least, it suggests that the use of 

a variety of measures is particularly useful when examining differential impacts of these 

conditions across skill groups. 
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Table 1  
Descriptive Statistics 
 
Census Year: All 1980 1990 2000 
Birth Year Min 1950 1950 1960 1970 
Birth Year Max 1979 1959 1969 1979 
Hourly Wage ($1990) 10.16 9.91 9.88 10.83 
Log Hourly Wage 2.11 2.08 2.09 2.16 
Shares:     
  Female 0.51 0.50 0.52 0.52 
  Black 0.11 0.11 0.11 0.12 
  Hispanic 0.06 0.04 0.05 0.08 
  Married 0.53 0.60 0.52 0.47 
  Any Children 0.42 0.45 0.41 0.40 
  Less than HS 0.12 0.15 0.10 0.09 
  HS Graduate 0.34 0.37 0.35 0.29 
  Some College 0.30 0.26 0.32 0.33 
  College Graduate 0.24 0.22 0.23 0.30 
  Moved out of Birth State 0.33 0.33 0.33 0.33 
  Wage Sample 0.83 0.81 0.85 0.86 
N 1911814   732667   641840 537307 
Notes: Data are taken from IPUMS versions of U.S. Census 5 percent samples for 1980, 1990 

and 2000.  Sample is non-institutionalized U.S. natives with 5-8 years of potential labor market 

experience as defined in text. 
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Table 2  
Measures of State Labor Market Conditions 
 
Panel A  
Descriptive Statistics (Unweighted) 
LMC Measure 

Mean 
Standard 
Deviation 

Min Max N 

Bartik 0.020 0.019 -0.048 0.061 1581 
Ed_bartik      
  Dropouts 0.041 0.057 -0.321 0.311 1581 
  HS graduates 0.039 0.041 -0.173 0.223 1581 
  1-3 years college 0.043 0.034 -0.136 0.206 1581 
  4+ years college 0.045 0.032 -0.176 0.189 1581 
Bartik5yr 0.020 0.008 -0.006 0.050 1377 
Ed_bartik5yr      
  Dropouts 0.041 0.029 -0.050 0.239 1377 
  HS graduates 0.038 0.020 -0.021 0.173 1377 
  1-3 years college 0.043 0.017 -0.014 0.165 1377 
  4+ years college 0.045 0.016 0.003 0.134 1377 
UR 0.060 0.021 0.019 0.174 1579 
Ed_UR      
  High school or less 0.078 0.031 0.017 0.212 1122 
  More than high school 0.039 0.015 0.007 0.126 1122 
UR5yr 0.061 0.018 0.022 0.144 1477 
Ed_UR5yr      
  High school or less 0.078 0.026 0.028 0.174 1020 
  More than high school 0.039 0.012 0.015 0.084 1020 
 
Panel B  
Correlations across Measures (Unweighted) 
 Bartik Bartik5yr UR UR5yr 
Bartik 1.00    
Bartik_5yr 0.50 1.00   
UR -0.29 -0.16 1.00  
UR_5yr -0.11 -0.16 0.93 1.00 
Notes:  Bartik measures computed using state employment by industry figures from BEA SA25 

tables for 1970-2000.  Weights for education specific Bartiks estimated from U.S. Cenus data for 

1980, 1990 and 2000.  Harmonization of BEA and Census industry codes available from the 

author.  State unemployment rates are published BLS data for 1970-2000, collected and provided 

by Lawrence Katz for 1970-1993.  Education specific unemployment rates computed by the 
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author using Outgoing Rotations Group CPS microdata for 1979-2000.  More details on variable 

construction provided in the text. 
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Table 3  
Estimates of the Linear Probability Migration Model 
 
Panel A  
Bartik Measures of Birth State Labor Market Conditions (LMC) 
Normalized 
LMC Measure: 

Bartik Bartik5yr Ed_bartik Ed_bartik5yr 

LMC Main Effect -0.016** 
(0.006) 

-0.012** 
(0.004) 

-0.007* 
(0.003) 

-0.008** 
(0.003) 

Dropout -0.056*** 
(0.009) 

-0.061*** 
(0.010) 

-0.055*** 
(0.009) 

-0.055*** 
(0.009) 

Some College 0.073*** 
(0.011) 

0.075*** 
(0.012) 

0.073*** 
(0.011) 

0.079*** 
(0.011) 

College Graduate 0.159*** 
(0.011) 

0.160*** 
(0.012) 

0.168*** 
(0.012) 

0.162*** 
(0.011) 

DO x LMC 0.000 
(0.007) 

-0.005 
(0.005) 

0.002 
(0.004) 

0.002 
(0.003) 

SC x  LMC 0.003 
(0.007) 

0.001 
(0.004) 

0.003 
(0.005) 

0.002 
(0.004) 

CG x LMC 0.013 
(0.009) 

-0.006 
(0.005) 

-0.005 
(0.005) 

-0.008* 
(0.004) 

R-Squared 0.057 0.058 0.057 0.058 
N 1.60E+06 1.60E+06 1.60E+06 1.60E+06 
 
Panel B  
Unemployment Rate Measures of Birth State Labor Market Conditions (LMC) 
Normalized 
LMC Measure: 

UR UR5yr Ed_UR Ed_UR5yr 

LMC Main Effect 0.007** 
(0.002) 

0.005** 
(0.002) 

0.014*** 
(0.002) 

0.018*** 
(0.002) 

Dropout -0.053*** 
(0.009) 

-0.052*** 
(0.009) 

-0.078*** 
(0.014) 

-0.085*** 
(0.015) 

Some College 0.077*** 
(0.011) 

0.077*** 
(0.011) 

0.095*** 
(0.012) 

0.107*** 
(0.010) 

College Graduate 0.171*** 
(0.010) 

0.174*** 
(0.010) 

0.231*** 
(0.013) 

0.258*** 
(0.015) 

DO x LMC 0.003 
(0.003) 

0.004 
(0.003) 

0.011** 
(0.004) 

0.014*** 
(0.004) 

SC x  LMC 0.007** 
(0.003) 

0.006* 
(0.003) 

0.029*** 
(0.005) 

0.051*** 
(0.006) 

CG x LMC 0.016*** 
(0.003) 

0.017*** 
(0.003) 

0.034*** 
(0.005) 

0.064*** 
(0.006) 

R-Squared 0.058 0.058 0.062 0.063 
N 1.60E+06 1.60E+06 1.00E+06 1.00E+06 
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Notes:  Data are taken from IPUMS versions of U.S. Census 5 percent samples for 1980, 1990 

and 2000.  Sample is non-institutionalized U.S. natives with 5-8 years of potential labor market 

experience and positive wages in the previous year.  All specifications include dummy variables 

for sex, race (Black/White), Hispanic ethnicity, marital status (married or not), and children 

(present or not).  Education group specific birth state and birth year fixed effects are also 

included. 
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Table 4a  
Estimates from the McFadden Conditional Logit State Choice Model 
Normalized 
LMC Measure: 

Bartik Bartik5yr Ed_bartik Ed_bartik5 

LMC Main Effect 0.91 
(-1.52)  

0.97 
(-1.84)  

1.00 
(-0.06)  

1.02 
(1.32)  

DO x LMC 
 

0.86** 
(-3.75)  

0.93** 
(-3.52)  

1.00 
(0.24)  

0.99 
(-1.00)  

SC x LMC 
 

1.14** 
(3.4)  

1.08** 
(8.69)  

1.01 
(0.36)  

1.01 
(0.45)  

CG x LMC 
 

1.26** 
(2.94)  

1.14** 
(6.87)  

1.12* 
(2.1)  

1.08** 
(3.93)  

Black x LMC 
 

0.91 
(-0.63)  

0.93 
(-1.88)  

0.89 
(-1.03)  

0.86** 
(-9.74)  

Hispanic x LMC 2.07** 
(4.74)  

1.41** 
(9.46)  

1.35** 
(5.74)  

1.18** 
(12.76)  

Female x LMC 
 

0.98 
(-0.99)  

0.99 
(-1.04)  

1.01 
(1.14)  

1.01 
(1.82)  

Distance from Birth State 0.96** 
(-46.98)  

0.96** 
(-48.89)  

0.96** 
(-50.52)  

0.96** 
(-49.51)  

Education-specific Income 2.97** 
(10.11)  

2.79** 
(9.35)  

2.91** 
(9.8)  

2.78** 
(9.07)  

In Division of Birth 2.74** 
(62.63)  

2.73** 
(61.84)  

2.74** 
(63.67)  

2.73** 
(64.3)  

Education-specific Flows 253.16** 
(169.17)  

252.52** 
(166.76)  

253.62** 
(168.83)  

253.50** 
(171.5)  

Choice State FEs 
 

Yes Yes Yes Yes 

Choice Region x Birth 
Year FE 

Yes Yes Yes Yes 

Notes: Top number in cell is implied odds ratio.  Z-statistics computed using clustered standard 

errors on labor market entry year are in parentheses.  * indicates significance at the 5 percent 

level, ** at the 1 percent level.  Data are taken from IPUMS versions of U.S. Census 5 percent 

samples for 1980, 1990 and 2000.  Sample is non-institutionalized U.S. natives with 5-8 years of 

potential labor market experience and positive wages in the previous year.  Observations used in 

estimation were a random 50 percent sample of the sample used in Table 3. 
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Table 4b  
Estimates from the McFadden Conditional Logit State Choice Model 
Normalized 
LMC Measure: 

UR UR5yr Ed_UR Ed_UR5yr 

     
LMC Main Effect 0.93** 

(-4.16)  
0.93** 
(-3.87)  

0.96* 
(-2.23)  

0.94** 
(-4.64)  

DO x LMC 
 

1.03** 
(2.98)  

1.03** 
(4.03)  

1.05** 
(3.76)  

1.05** 
(3.89)  

SC x LMC 
 

0.95** 
(-3.2)  

0.96** 
(-2.95)  

0.91** 
(-4.54)  

0.85** 
(-7.58)  

CG x LMC 
 

0.96 
(-1.43)  

0.96 
(-1.61)  

0.90* 
(-2.17)  

0.82** 
(-3.58)  

Black x LMC 
 

1.15** 
(5.37)  

1.16** 
(4.89)  

1.20** 
(8.96)  

1.22** 
(7.76)  

Hispanic x LMC 1.23* 
(2.54)  

1.23** 
(2.61)  

1.16 
(1.58)  

1.18 
(1.75)  

Female x LMC 
 

1.01 
(1.36)  

1.01 
(1.46)  

1.01 
(1.31)  

1.02 
(1.54)  

Distance from Birth State 0.96** 
(-53.3)  

0.96** 
(-66.45)  

0.96** 
(-39.66)  

0.96** 
(-39.33)  

Education-specific 
Income 

2.80** 
(7.34)  

2.74** 
(6.91)  

4.74** 
(9.09)  

4.67** 
(7.94)  

In Division of Birth 2.74** 
(63.06)  

2.73** 
(65.61)  

2.65** 
(46.87)  

2.65** 
(46.68)  

Education-specific Flows 253.72** 
(160.62)  

256.49** 
(150.96)  

237.76** 
(245.13)  

237.58** 
(251.42)  

Choice State FEs 
 

Yes Yes Yes Yes 

Choice Region x Birth 
Year FE 

Yes Yes Yes Yes 

Notes: Top number in cell is implied odds ratio.  Z-statistics computed using clustered standard 

errors on labor market entry year are in parentheses.  * indicates significance at the 5 percent 

level, ** at the 1 percent level.  Data are taken from IPUMS versions of U.S. Census 5 percent 

samples for 1980, 1990 and 2000.  Sample is non-institutionalized U.S. natives with 5-8 years of 

potential labor market experience and positive wages in the previous year.  Observations used in 

estimation were a random 50 percent sample of the sample used in Table 3. 
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Table 5  
Wage Equation Estimates  
 
Panel A  
Bartik Measures of Birth State Labor Market Conditions 
Normalized 
LMC Measure: 

Bartik Bartik5yr Ed_bartik Ed_bartik5yr 

LMC Main Effect 0.021 
(0.013) 

0.038*** 
(0.006) 

0.010 
(0.007) 

0.019*** 
(0.005) 

Dropout -0.161*** 
(0.010) 

-0.164*** 
(0.011) 

-0.162*** 
(0.010) 

-0.171*** 
(0.010) 

Some College 0.130*** 
(0.010) 

0.104*** 
(0.010) 

0.124*** 
(0.010) 

0.110*** 
(0.010) 

College Graduate 0.418*** 
(0.009) 

0.380*** 
(0.009) 

0.405*** 
(0.010) 

0.407*** 
(0.009) 

DO x LMC -0.007 
(0.010) 

-0.002 
(0.007) 

-0.006 
(0.006) 

-0.011* 
(0.005) 

SC x  LMC -0.020** 
(0.007) 

-0.019*** 
(0.004) 

-0.004 
(0.005) 

-0.011** 
(0.004) 

CG x LMC -0.018 
(0.010) 

-0.034*** 
(0.005) 

0.008 
(0.007) 

0.002 
(0.005) 

R-Squared 0.201 0.201 0.201 0.201 
N 1.60E+06 1.60E+06 1.60E+06 1.60E+06 
 
Panel B  
Unemployment Rate Measures of Birth State Labor Market Conditions 
Normalized 
LMC Measure: 

UR UR5yr Ed_UR Ed_UR5yr 

LMC Main Effect -0.055*** 
(0.004) 

-0.059*** 
(0.003) 

-0.037*** 
(0.004) 

-0.050*** 
(0.005) 

Dropout -0.166*** 
(0.009) 

-0.166*** 
(0.010) 

-0.135*** 
(0.015) 

-0.204*** 
(0.016) 

Some College 0.133*** 
(0.010) 

0.136*** 
(0.010) 

0.118*** 
(0.014) 

0.081*** 
(0.017) 

College Graduate 0.427*** 
(0.012) 

0.431*** 
(0.012) 

0.527*** 
(0.011) 

0.512*** 
(0.012) 

DO x LMC 0.007 
(0.003) 

0.005 
(0.004) 

-0.006 
(0.006) 

-0.004 
(0.007) 

SC x  LMC 0.014*** 
(0.002) 

0.015*** 
(0.002) 

-0.006 
(0.005) 

-0.020** 
(0.006) 

CG x LMC 0.030*** 
(0.003) 

0.033*** 
(0.003) 

0.019*** 
(0.005) 

0.021*** 
(0.005) 

R-Squared 0.203 0.203 0.234 0.234 
N 1.60E+06 1.60E+06 1.00E+06 1.00E+06 



Wozniak 41 
 

 

Notes:  Dependent variable is log hourly wages.  Data are taken from IPUMS versions of U.S. 

Census 5 percent samples for 1980, 1990 and 2000.  Sample is non-institutionalized U.S. natives 

with 5-8 years of potential labor market experience and positive wages in the previous year.   
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Table 6 
Wage Equation Estimates Using Migration Flow Weighted Average LMC Measures 
 
Panel A  
Weighted Average of State Bartik Measures  
Normalized 
LMC Measure: 

Bartik Bartik5yr Ed_bartik Ed_bartik5yr 

LMC Main Effect 
0.027 

(0.019) 
0.052*** 
(0.009) 

0.013 
(0.011) 

0.024*** 
(0.007) 

Dropout 
-0.161*** 

(0.011) 
-0.165*** 

(0.011) 
-0.162*** 

(0.011) 
-0.173*** 

(0.010) 

Some College 
0.135*** 
(0.011) 

0.107*** 
(0.010) 

0.123*** 
(0.011) 

0.106*** 
(0.011) 

College Graduate 
0.421*** 
(0.011) 

0.385*** 
(0.009) 

0.391*** 
(0.012) 

0.403*** 
(0.010) 

DO x LMC 
-0.006 
(0.013) 

-0.004 
(0.009) 

-0.006 
(0.009) 

-0.015* 
(0.006) 

SC x  LMC 
-0.024* 
(0.010) 

-0.019*** 
(0.005) 

-0.003 
(0.007) 

-0.010 
(0.005) 

CG x LMC 
-0.022 
(0.016) 

-0.042*** 
(0.008) 

0.025* 
(0.011) 

0.016* 
(0.007) 

R-Squared 0.201 0.201 0.201 0.201 
N 1.60E+06 1.60E+06 1.60E+06 1.60E+06 
 
Panel B  
Weighted Average of State Unemployment Rates  
Normalized 
LMC Measure: 

UR UR5yr Ed_UR Ed_UR5 

LMC Main Effect 
-0.062*** 

(0.005) 
-0.056*** 

(0.004) 
-0.048*** 

(0.005) 
-0.062*** 

(0.006) 

Dropout 
-0.163*** 

(0.009) 
-0.207*** 

(0.011) 
-0.221*** 

(0.020) 
-0.227*** 

(0.020) 

Some College 
0.132*** 
(0.010) 

0.175*** 
(0.011) 

0.129*** 
(0.017) 

0.033 
(0.020) 

College Graduate 
0.423*** 
(0.011) 

0.633*** 
(0.011) 

0.517*** 
(0.012) 

0.510*** 
(0.012) 

DO x LMC 
0.010* 
(0.004) 

0.005 
(0.004) 

-0.004 
(0.007) 

-0.001 
(0.008) 

SC x  LMC 
0.008** 
(0.003) 

0.010*** 
(0.002) 

-0.026*** 
(0.008) 

-0.048*** 
(0.009) 

CG x LMC 
0.022*** 
(0.004) 

0.023*** 
(0.003) 

0.005 
(0.008) 

0.004 
(0.008) 

R-Squared 0.203 0.213 0.234 0.234 
N 1.60E+06 1.30E+06 1.00E+06 1.00E+06 
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Notes:  Dependent variable is log hourly wages.  Data are taken from IPUMS versions of U.S. 

Census 5 percent samples for 1980, 1990 and 2000.  Sample is non-institutionalized U.S. natives 

with 5-8 years of potential labor market experience and positive wages in the previous year.  

Weighting procedure applied to LMC measures described in text. 



Wozniak 44 
 

 

 

                                                 
1 For overviews of the literature on migration correlates, of which education is one, see 

Greenwood (1975) and Greenwood (1997).   

2 Solon, Barsky, and Parker (1994) and Kydland (1984) find less educated workers also suffer 

larger losses in national downturns.   

3 A literature that is similar in spirit examines the migration responses of the poor to state 

variation in benefits (Meyer 2000; Gelbach 2004).  In general the magnitude of these responses 

is fairly modest.  See Kennan and Walker (2008) for a structural model of how expected future 

wages affect migration.   

4 Oyer (2006) and Bender and von Wachter (2006) find scarring effects in more specialized 

labor markets. 

5 This is likely the reason for the difference between my findings on this point and those in 

Genda, Kondo, and Ohta (Forthcoming). 

6 Oreopoulos, von Wachter, and Heisz (2006) and Devereux (2002) find an important role for 

job transitions in this “catch-up” process. 

7 Without the assumption that price levels do not vary across s, the result becomes that the 

probability of choosing state s is increasing in real wages in s. 

8 For dropouts the assumed years of schooling is 10; for high school graduates 12; for some 

college 14; and for college graduates 16.   

9 According to IPUMS staff, observations requiring imputation of birth states were most likely a 

random subset. 

10 The Census also records location of residence five years ago.  I prefer the migration measure 

based on out of birth state migration because an individual’s birth state is exogenous to expected 

entry labor market conditions.   
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11 Results in this paragraph available upon request. 

12 Marital status and the presence of children in the household may be endogenous to an 

individual’s education choice, particularly among younger individuals in my sample. It may be 

preferable to exclude these covariates from the estimating equations for this reason, but the 

coefficient estimates of interest are not sensitive to their inclusion.  I present estimates in which 

these are included in the specification because these suggest we can rule out family decision-

making differences as a mechanism driving the educational differentials I observe.  Finally, it is 

worth noting that while marriage and the presence of children have declined in my sample over 

time, migration has remained stable, suggesting different forces at work behind these choices. 

13 I assign everyone a labor market entry year equal to their birth year plus 6 plus assumed years 

of schooling.   

14 Thus I can only match early career state unemployment rates to cohorts in the 1990 and 2000 

Censuses.  Due to issues of potential non-representativeness of subnational statistics from the 

CPS, I only estimate state unemployment rates for two education groups—those with a high 

school degree or less and those with some college or more.  

15 This is not the case with the unemployment measures.  The unemployment rate in a state and 

year is the average of the low skill and high skill unemployment rates. 

16 Other examples of the implementation of this model in migration settings include Davies et 

al. (2001); Knapp et al. (2001); and O’Keefe (2004). 

17 In this sense, estimates of β obtained from McFadden’s conditional logit are robust to the 

inclusion of fixed individual characteristics.  See McFadden (1974) for a discussion of this. 

18 Further details on the computation can be found in Stata 9 Reference Manual [R] A-J, clogit 

entry.   
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19 For more on these and their great variety, see U.S. Census Bureau (2003) and Foote and Kahn 

(2003).  Davies et al. (2001) examines the role of some of these fixed state factors in state to 

state migration. 

20 Birth year cannot be included directly since it does not vary across the potential choice states. 

21 The significant interaction of dropout and LMC in the education specific unemployment rate 

specifications is not robust.  It reverses sign in the conditional logit specification. 

22 Note that an odds ratio equal to one indicates that the dependent variable has no effect on an 

individual's odds of choosing a state.   

23 Standard errors are not adjusted for the fact that some of the covariates are themselves 

estimated (e.g shares of education group employed in an industry is part of the education specific 

Bartik measure, long term flows between states, etc.).  Bootstrapping standard errors to account 

for this is prohibitive given the already considerable computational requirements of the 

conditional logit estimation. 

24 Odds ratios are constant across values of the other covariates, so they do not have the usual 

“all else equal” interpretation.  But it is still the case that the main effect reflects the effect of 

LMCs on the location decisions of high school graduates.  See Gould (2000) on this. The 

accumulated effect of odds ratios is their product, so the total effect of LMCs on college 

graduates in the Bartik specification is 0.93 x 1.338 = 1.24.  In other words, a 34 percent increase 

over the main effect odds means that a one unit change in LMCs increases the overall odds that a 

college graduate chooses a state by 24 percent, as compared to no effect or a small decrease for 

high school graduates.  

25 The only significant triple interactions are dropout*LMC*birthstate in the Ed_Bartik5yr, 

Ed_UR and Ed_UR5yr specifications, and some college*LMC*birthstate in Ed_UR and 
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Ed_UR5yr.  In several specifications, birthstate*LMC is significant but of the wrong sign.  This 

at first seems at odds with the main effect estimates in Table 3, but it simply means that 

individuals are less responsive to conditions in their birth state than they are to conditions in 

other states when choosing between the two. 

26 The formula for this calculation is )exp()11/(1
)21/(2

jpp
pp β=−

− , where p1 is the probability of a 

state attracting a college graduate before the increase in Bartik and βj is the conditional logit 

coefficient on college graduate x LMC in the Bartik specification—exp(βj) is the odds ratio.  p2 

is the probability implied by the odds ratio, given p1. 

27 This is not the same as computing the transition probability for college graduates moving 

from one state to another if a state experiences a shock to entry labor market conditions.  Such a 

calculation is possible, but computationally intensive given the large number of choices 

combined with the fact that transition probabilities would need to be computed for a shock to 

each state, then averaged to get the general impact of a shock to a single state’s conditions.  See 

Bonin and Schneider (2004, 2006) on this.   

28 Those with some college are partially buffered from the wage effects of Ed_Bartik5yr, as they 

were from Bartik5yr.  Dropouts are now also buffered in the Ed_Bartik5yr specification.  I return 

to this issue in the conclusion. 

29 These medium-term levels of persistence are consistent with evidence in Oreopoulos et al. 

(2006), Guvenen (2007), Ziliak et al. (1999).   

30 The effects in Tables 3, 5 and 6 persist at much lower levels into a slightly older sample of 

individuals, 31-35 year olds.  Because the labor market entry year cohorts included in my sample 

change (and shrink) as I examine older individuals, I do not try to find the point in a worker’s 

career where the effects of early conditions disappears completely. 
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31 Hamermesh (1993), pp. 105-110. 


