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Abstract

Dual-earner couples’ decisions of where to live and work often result in one spouse {
the trailing spouse { experiencing earnings losses at the time of a move. This paper
examines how married couples’ migration decisions di erentially impact men’s and
women’s earnings and the role that policy can play in improving post-move outcomes
for trailing spouses. | use panel data from the NLSY97 and a generalized di erence-
in-di erences design to show that access to unemployment insurance (Ul) for trailing
spouses increases long-distance migration rates by 1.9{2.3 percentage points (38{46%)
for married couples. 1 nd that women are the primary bene ciaries of this policy, with
higher Ul uptake following a move and higher annual earnings of $4,500{$12,000 three
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those living in states with the policy and states without, and the di erence in post-move
coe cients identi es the e ect of the policy on post-move outcomes. | nd that the policy
has a signi cant positive impact on women’s earnings and wages post-move, but | cannot
reject a null e ect for men. This aligns with the fact that women are more likely to be
trailing spouses and therefore the primary bene ciary of a policy targeting trailing spouses.

Though these results suggest that Ul for trailing spouses increases migration rates, it is
unclear whether this policy is the optimal way to reduce the frictions associated with joint
job search. If a policy maker wishes to incentivize migration, what will be the impacts of
linking the migration incentive to employment in a di erent way? Additionally, it would
be useful to evaluate what mechanisms drive the household migration behaviors seen in
the reduced form results { are the spatial search frictions that depress migration for dual-
earner households driven by gender di erences in job- nding rates, wage o ers, or some other
component of job search?

| therefore turn to a dynamic model of household location choice in the presence of unem-
ployment insurance to better understand the distributional impacts of this Ul policy, as well
as to estimate the impacts of alternative policy environments. This model extends previous
models of migration to incorporate households with two earners, as well as explicitly in-
corporating unemployment insurance in the household’s budget constraints to better under
the mechanisms driving the reduced form ndings. | estimate this model for a sample of
married couples in the geo-coded NLSY97 data using coe cients from the reduced form in
an indirect inference analysis, supplemented with additional data moments from the NLSY,
American Community Survey (ACS), and Current Population Survey (CPS).

Using the model, I conduct two types of simulations: counterfactual exercises to evaluate
the mechanisms behind gender di erences in migration outcomes and counterfactual policy
regimes to compare outcomes under di erent migration subsidy structures.

In the rst set of exercises, | compare migration outcomes in the baseline model to scenarios
in which | change the spatial search frictions. One reason that dual-earner couples are less
likely to move is that it is unlikely both spouses will have simultaneous job o ers; to test
the importance of this mechanism, | simulate a scenario in which spouses always receive job
0 ers in the same location. I nd that this increases migration substantially, increasing the
annual migration rate by 1.1 p.p. or 56% and the proportion of those who ever move by 11.6
pp. or 17%. Additionally, I show that women’s post-move labor market outcomes improve
signi cantly in this scenario with their post-move employment rate increasing by 8 p.p. o
a base rate of 52%.

| then explore how gender di erences in earnings contribute to lower migration rates for mar-
ried households. Mincer (1978) theorizes that households with more equal within-household
earnings will move less than households in which one spouse earns signi cantly more, due
to the fact that more equal earnings makes the loss of one income at the time of a move
more costly. To evaluate this, I rst simulate household decisions in settings where men’s
and women’s earnings are drawn from the same distribution and then in settings in which



| increase the leisure value to insure that one spouse never works. | nd that equalizing
earnings decreases household migration substantially by 12-25%, consistent with Mincer’s
theory. In the simulations where one spouse never works, households migrate much more:
when all women are stay-at-home spouses, the annual migration rate more than doubles,
increasing from 2.1% to 4.4%.

Finally, in the policy experiments, | compare movers under a series of counterfactual mi-
gration incentives, each designed with di erent ways of linking migration incentives to em-
ployment outcomes. The rst subsidy has similar employment incentives to Ul for trailing
spouses, but standardizes the size of the subsidy to $10,000 to match the other two subsidies.
The second subsidy mirrors relocation incentive programs in European countries, in which
job-seekers who apply for and accept a job more than a certain distance from home receive
a monetary stipend. Lastly, the third subsidy is an unconditional migration subsidy which
allows me to explore whether subsidies that do not tie the incentive to employment are more
or less e ective at inducing migration.

Though all the subsidies increase migration rates, the e ects vary across policy designs. The
subsidy for moving out of unemployment has little e ect on migration rates, but in turn
does little to distort post-move earnings for men and women. The unconditional and the
trailing spouses subsidies increase migration rates more { by 11.2% and 6.2% respectively
{ but result in lower earnings gains following a move for both men and women. | nd that
the unconditional subsidy reduces women’s post-move earnings gains more than the trailing
spouse subsidy and vice versa for men. The di erences in earnings gains are small { in the
$500 to $1,100 range annually depending on policy { but suggest that the subsidy induces
households to move in situations where the earnings gains in the absence of the policy aren’t
enough to overcome the costs associated with a move.

Taken together, these analyses demonstrate the important role that income support systems
like Ul or migration subsidies can play in encouraging geographically distant job search. Ul
for trailing spouses changes the ways in which moves create gender disparities in earnings
within a household. Having access to Ul for trailing spouses reduces the income losses that
married women tend to experience following a move. The counterfactual exercise of a moving
subsidy emphasizes that policymakers should consider how di erent structures for migration
subsidies { tied to moving or tied to employment { result in di erent outcomes for married
male and female movers.

This paper contributes to the existing literature on migration and job search in three ways.



and tied movers typically experience periods of unemployment and/or lower wages following
a move. Recent structural models of dual-income couple migration (Gemici, 2011; Guler and
Taskin, 2013) demonstrate a link between gender inequalities in earnings within households
and the family tie frictions associated with migration.

While these papers discuss the mechanisms behind these facts, they do not consider the
role that public policy could play in changing the gender composition of leading vs. trailing
spouses. | document the fact that providing Ul to trailing spouses signi cantly increases
the likelihood that married households move and that this policy seems to primarily bene t
women, providing additional support for past results showing that women are more likely
to be the trailing spouse. These results also speak to policies that may encourage domestic
migration, a policy concern with increasing relevance in light of the growing literature in
economics documenting declining migration rates in recent decades (Kaplan and Schulhofer-
Wohl, 2017; Molloy et al., 2011; Johnson and Schulhofer-Wohl, 2019).

Second, this paper adds to a large body of both theoretical and applied research concerned
with the e ects of unemployment insurance generosity on duration of unemployment, labor
supply, and post-separation earnings paths more generally (see Krueger and Meyer, 2002 for



not incorporate migration (e.g., Cullen and Gruber, 2000; Dey and Flinn, 2008; Ek and
Holmlund, 2010 Flabbi and Mabli, 2018; Garcia-Perez and Rendon, 2020). This paper
incorporates elements from both the migration and the job search literature to better model
how households conduct distant job search.

2 Data

2.1 Institutional Setting and Policy Data

Unemployment insurance provides compensation to full-time workers who are no longer
employed through no fault of their own, with eligibility determined partially based on em-
ployment and earnings thresholds in the quarters leading up to the separation and partially
through non-income based eligibility criteria (e.g., job search requirements). One such non-
income based criteria is the reason for separating from employment. Workers who lose their
job due to lay o s or for reasons other than misconduct are eligible for unemployment, but
voluntary quits are not eligible for unemployment unless the worker can demonstrate that
they quit for ‘good cause.’

Though Ul is governed by federal guidelines under the Federal Unemployment Tax Act,
states are given the freedom to implement their Ul programs di erently, resulting in many
di erent de nitions of what constitutes ‘good cause’ across state lines. As of 2017, 23 states
included leaving a job due to a distant move for a spouse or partner’s career as one type of
good cause for leaving a job.This number is down from a peak of 27 states in 2010 but is
much higher than pre-recession levels, when only 11 states had trailing spouse Ul provisions
(see Figure 1). Many states incorporated this provision as part of the Ul modernization
requirements associated with receipt of federal funds during the Great Recession under the
American Recovery and Reinvestment Act (ARRA).!

In Appendix Table A-2, | report the month and year of implementation (and repeal) of
provisions granting Ul eligibility for job separation due to spousal relocation for each state.
Each year, the Department of Labor publishes Comparison of State Unemployment Insur-
ance Laws reports which include a section reporting if a state allowed eligibility for spousal
relocation based on either law, regulation, or interpretation. Using these reports, | identify
the year that a state starts o ering eligibility according to the Department of Labor. |
then con rm the date of implementation based on comparisons of language in state statutes
available in publicly available state archives, as well as the publicly available applications
for the ARRA modernizations. In cases where the state statutes or Ul Modernization ap-
plications contradicted the Department of Labor reports, states’ implementation dates were
coded based on primary source documents, rather than the Department of Labor reports.

IMore information on the ARRA’s Ul Modernization program is discussed in Appendix Section A.1.



2.2 Data Sample De nition

To analyze the e ects of Ul for trailing spouses, | require data that allows me to observe
the same household over multiple periods during the 2000s and 2010s. | therefore use the
geocode restricted National Longitudinal Survey of Youth 1997 (NLSY97), a longitudinal
survey which began in 1997 and follows a nationally representative cohort of 9000 teenagers
who were 12-18 in 1997 annually until 2010 and then biennially until 2018.



Thus, in my primary speci cation, a household is identi ed as moving if they are living in
a di erent commuting zone in period t than they were in period t 1 and the new address
is 50 miles or more from the original address. To identify commuting zone of residence, |
use crosswalks developed in Dorn (2009) to convert the county reported by a respondent
to commuting zone. | also use moves across state lines and moves across commuting zones
unconditional on distance as secondary measures of moves.

For the monthly analyses, | use the NLSY97 retrospective migration and job histories be-
tween surveys to measure the exact month of a move. The NLSY97 asks respondents to
report a monthly migration history between surveys, asking them the month and year of the
move and the state, county, and MSA of the move. | characterize a move event as a month
in which the respondent changed commuting zones, once again cross-walking from county to
commuting zone using Dorn (2009).



percentile of the reported wage distribution.

2.4 Supplementary Data

I also use supplementary data on state-level characteristics that vary over time. Data on
seasonally unadjusted unemployment rates by state and year are from the publicly-available
Bureau of Labor Statistics Local Area Unemployment Statistics data from 2004 through
2014. Per capita income comes from the publicly-available U.S. Bureau of Economic Analysis
Local Area Personal Income accounts, ‘Annual Personal Income by County.’

I use American Community Survey (ACS) 2004-2016 (Ruggles et al., 2019) as an alternative
sample to measure the e ects of the policy on migration in a non-panel data setting with a
larger sample and a greater range of ages as well as to calculate moments on employment
post-move for the structural model. In this sample, | de ne a long-distance move as a move
across commuting zones for the reduced form exercises.

To calculate a supplementary estimate of the e ects of the policy on actual Ul use, | use
a data set published by the Department of Labor on the number of claims at the state
level that are eligible for Ul based on a non-monetary determination. This data includes
a measure of the annual voluntary separations that receive non-monetary determinations
between the years 2000 and 2017 (Department of Labor, 2019), which includes separations
that are eligible for Ul under the policy of interest.

Lastly, to measure average state generosity in Ul, | create \simulated Ul replacement rates",
a measure of the generosity of the state Ul program that depends only on state policy
variation using a Ul calculator developed in Kuka (forthcoming). This calculator uses the
1996, 2001, 2004, and 2008 panels of the Survey of Income and Program Participation (SIPP)
to identify individuals who have lost their job through no fault of their own and calculates
the replacement rate of the Ul that they receive. It then uses this sample to calculate average
replacement rates by state-year-household type, de ned as the Ul payment divided by weekly
earnings, for each state, year and number of children cell.

3 Empirical Strategy

This section describes the empirical strategy for identifying the e ects of the policy in the
reduced form analyses.



3.1 Migration Rates

To identify the e ects of access to Ul on migration rates, | use a generalized di erence-
in-di erence-in-di erences framework. I rely on variation in when a state implemented the
policy as well as the fact that the policy should only impact married household migration
decisions. The key identifying assumption is that conditional on observables and state-year

xed e ects, the likelihood of moving for the treated households in the absence of the policy
would be the same as that of the untreated households in absence of the policy.



to soak up anything changing concurrently with the policy, and then | run a speci cation
where | omit the treatment for single households and include state by year xed e ects which
captures anything that changes at the state-year level that a ects both single and married
households.

I also test whether my results are robust to a series of alternative speci cations, discussed in
further details in Section 4.1.2. First, a growing literature suggests that staggered adoption
of a treatment in two-way FE models can result in biased estimates (see (De Chaisemartin
and D’Haultfoeuille, 2022) for a survey of literature on this topic). | thus re-estimate my
speci cation using a stacked event study design (Cengiz et al., 2019, Deshpande and Li, 2019)
which aligns policy changes by event-time addressing the concern of negative weighting in
two-way FE models noted by Sun and Abraham (2021). This exercise also provides evidence
in support of the assumptoin of parallel trends. Second, | estimate equation 1 for a placebo
treatment (Ul eligibility for part-time workers) and a placebo outcome that should not be
a ected by the move (within commuting zone moves). Lastly, | interact treatment with
state-level Ul generosity to show that the e ects of the policy are stronger in the presence
of higher potential Ul bene ts.

3.2 Post-Move Labor Market Outcomes

Next, | turn to the e ects of the policy on post-move labor market outcomes. One would
expect this policy to impact post-move earnings in two ways.

First, there is a direct e ect on job search behavior of the trailing spouse. For a trailing
spouse moving without a job-in-hand, this policy will theoretically let the spouse search for
longer post-move and have a higher reservation wage, resulting in lower earnings in the short



econometric model illustrates this identi cation problem:
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A household’s earnings in the coming period are a function of whether a household moves this
period M(D) , whether they have access to Ul for trailing spouses (D), and the interaction
between the terms, as well as observable characteristics of the household. is the parameter
of interest: the di erence in earnings next period for movers with access to Ul for trailing
spouses relative those who don’t have access to the policy. In an ideal world, in which |
observe the migration and labor market outcomes of households in all states of the world,
irrespective of realized treatment status, | could estimate as follows:

A= EWiwtjXisD =1, M@) =M©) =1]  E[WitstjXie; D = 1; M (1) = M(0) = 0]
EWit1jXi D =0M(1) = M(0) = 1]  E[WirjXir; D = 0; M (L) = M(0) = 0]

That is, I would estimate the di erence in earnings between always movers and always stayers
in the presence and the absence of the policy. The identi cation relies on the assumption
that di erences in Ul for trailing spouse policies within sending states over time are not
correlated with other factors that a ect job search behavior of movers.® However, | cannot
observe the same household in both states of the world and therefore cannot identify always
movers/stayers. | can estimate the following instead:

e = EWiXiD=LMQ) =1 E[Xi;WiD =1M(l) = 0]
E[WitjXi; D =0;M(0) =1] E[W;jXi;; D =0;M(0) = 0]

For e to be equal to #, it would have to be the case that the wage gains/losses to moving
in the untreated state are the same for those who move (don’t move) in the presence of the
policy and those who move (don’t move) in the absence of the policy. These identifying
assumptions rely on the idea that movers and stayers in the presence of this policy are
plausibly similar to those in states which do not implement Ul for trailing spouses. Given
that one might expect the policy to not only change post-move outcomes but also change the
composition of movers, part of the estimated e ects may come from the selection patterns
into migration described above.

To estimate this econometric model, | parametrize the model described in equation 2 as an
event study style analysis with annual wage and salary earnings, monthly Ul take-up, and
monthly average hourly wages. For the earnings analysis, | regress earnings on lead and lag

SAlternatively, 1 could also estimate * = E[W;.t+1jXit; D = 1;M(1) = M) = 1] E[W;.+1jXit;D =
0;M (1) = M(0) = 1] or the di erence in earnings across treatment status for always movers. The downside
to estimating this version is that it obfuscates the interpretation of the e ect. A positive could indicate
that trailing spouses in the presence of the policy have higher earnings post-move than stayers whereas
trailing spouses in the absence have at wages, or it could indicate that trailing spouses who move in the
absence of the policy earn less than a similar stayer would. | do run these analyses as a robustness check
and report results in appendix section A.3.
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indicators of whether a person moved in a given year de ned as previously (1(Move)i.t+ 1),
along with the same set of controls as in the migration regressions along with an added
control for earnings one-year prior to the move. | do this separately for individuals who were
in states that had the policy in place in year t and those in states that did not have the
policy in place in year t. The speci cation is as follows:

>3
Earnji= o+ 1(Move)its 1+ X, 1+Sp 1+ Te+ i+ & (2)
= 3

In this regression, the coe cients of interest are the vector of , which represent the earnings
growth of movers relative to stayers normalized to be zero in the year prior to the move,
with standard errors clustered at the state-year level. This vector is estimated separately for
individuals who are in a treated state at time t and those in a control state. The di erence
between the across treatment states then indicates the e ect of the policy on income
growth at the time of a move { that is, the di erence p=; p=o IS the E[ ] described in
the econometric model.

For both Ul and wages, | regress the outcome of interest (Y;.,: Ul, wages) on a similar spec-
i cation as the earnings speci cation with moves measured at the monthly level. Covariates
are the the same as in the annual speci cation with the addition of Ul take-up three months
prior and log wages three months prior. The speci cation is as follows:

>
= 12

I omit the lead for three months prior in the monthly regressions. The coe cient vector of
interest in these event studies, , then represents the di erence in the outcome of interest
in the months surrounding month m relative to m 3 for those who move in period m
compared to those who do not. As before, the treatment of interest is the di erence in
for treated versus untreated households.

In this analysis, we may be concerned that there are unobserved characteristics of the
marginal mover that impact earnings post-move that change labor force attachment/ job
search behavior simultaneously with the move. For example, one might be concerned that
always movers are more likely to have trailing spouses who were timing an exit from the
labor market for the same year as the move happens, such as a family intending to have a
child and then move.

To address this, I conduct a bounding exercise adapted from Lee (2009). In this exercise,
| calculate a lower bound on the e ects of the policy by estimating the proportion of the
sample who are marginal movers (q) and then assuming that the marginal movers are the
most positively selected in terms of earnings, meaning that the top g earners post-move are
marginal movers and should be excluded. This method is described in more detail in the
Appendix Section A.3. These bounds suggest that is positive for women, and the lower
bound estimates are statistically signi cantly greater than zero three years post-move.
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B) or cross-state moves (panel C). Depending on the speci cation, living in a treated state
is associated with a 1.8 to 2.5 percentage point increase in the likelihood that one moves to
a new commuting zone if married, relative to a base rate of 6.6%. The analyses show that
married individuals in treated states are also more likely to move across state-lines (1.2-1.6
percentage point higher likelihood), though the e ects are more noisily estimated in the
cross-state speci cation. As before, the e ect of the treatment on singles’ migration is not
signi cantly di erent than zero.

For all estimates, it should be noted that the con dence intervals are large, meaning that
while I can reject a null e ect, the magnitude of these estimates should be treated with
caution. A forty percent increase in migration rates in response to such a policy arguably
stretches the limits of plausibility. A more measured interpretation of the primary speci-

cation e ects with individual xed e ects (Column 2, Table 2, Panel A) is that the 95%
con dence interval ranges from 0.0025 to 0.044, suggesting that the migration increased
anywhere from 5 percent to 88 percent.

4.1.2 Robustness Checks

| estimate a series of additional regressions to supplement the previous evidence in support
of the hypothesis that Ul for trailing spouses increases long-distance migration rates for
married couples. Additional details on these speci cations are given in Appendix Section
A.2.

First, | test whether these results hold in a di erent data set, the American Community
Survey, which also allows me to compare the e ects of the policy across age cohorts. While
the panel data structure and rich migration histories from NLSY97 is preferable for the main
analyses, | am limited to a cohort between the ages of 23 to 34 in the NLSY97. Using the
ACS, | show that the e ects of the policy are smaller than those seen in the NLSY97 sample,
but are marginally signi cant (p < 0:10) for those in the same age range as the NLSY97
sample and within the bounds of the con dence interval of those estimates (see Appendix
Table A-3). E ects are not statistically signi cant for older Americans, possibly related to
lower rates of migration and job switching later in life.

Second, | use the ACS data to estimate a stacked event study design (Cengiz et al., 2019,
Deshpande and Li, 2019) which serves the dual purpose of addressing concerns about negative
weighting in the xed e ects speci cation and providing a test of parallel trends. In this
speci cation, | assign all policy changes in which the Ul for trailing spouse policy ‘turns on’
in four treatment cohorts (2006, 2009, 2010, and 2011) and create stacked cohorts of two
years prior and two years post policy implementation.” | then stack these cohorts, using
never-treated states as the control group in these same years. Appendix Figure ?? plots
the coe cients on the interaction of married and treated; | see no evidence of di erential
trends for married households relative to single households in the pre-period and | see a

71 use this window because some states reversed the policy three years after implementing it and including
those years would contaminate the estimates.
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statistically signi cant increase in migration rates post-implementation equal to 0.4 p.p. or
a 15% increase relative to the base-rate.

Third, I estimate two placebo tests: a policy implemented as part of Ul modernization that
should have no e ect on migration (Ul eligibility for part-time workers) and an outcome that
should be una ected by the policy (short-distance moves within a commuting zone). | rst
show that there is no statistically signi cant e ect of Ul eligibility for part-time workers on
the likelihood that a household moves more than 50 miles (see Appendix Table



men assumed to be more likely to be the leading spouse. Alternate speci cations in which |
use household income contributions in the year prior to the move to determine the primary
or secondary spouse result in similar ndings as around 70% of households have husbands
making more than half of household income.

4.2.1 Unemployment Insurance Take Up

First, | test whether this policy results in higher Ul take up. One would expect that this
policy should result in higher take-up of Ul post-move for trailing spouse.

Figure 2 plots the coe cients from the regression of monthly Ul take up on indicators for
leads and lags around the move for married men and women. All regressions are on a
balanced panel of individuals age 23 or higher and employed for at least one week three
months prior to the move. The treatment group is de ned as an individual living in a state
that has the policy at the time of the move; the comparison group is de ned as an individual
living in a state that does not have the policy at the time of the move. | normalize the
coe cient in three months prior to a move to be 0, meaning that the point values can be
interpreted as the di erence between movers and stayers, adjusted to have equal levels of Ul
take-up prior to the move.

Though the estimates for men are noisy estimates, they demonstrate two things. First, there
is no signi cant di erence in Ul take-up post move for leading spouses who are treated,
consistent with what one would expect. Second, there is marginally signi cant higher Ul
take up in the two months prior to the move for treated men, which then disappears post-
move. This is consistent with a story in which the treatment allows households with a laid
0 husband to increase their search radius to jobs that would require their spouse to give up
a local job.

Though treated and untreated female movers are no more likely to be unemployed prior
to the move than stayers, treated movers have a higher Ul take-up post-move relative to
stayers than comparison movers. This e ect persists for three months post-move and then
dissipates, suggesting that these women move back into the workforce at this point.

4.2.2 Annual Earnings

Panel A of Figure 3 plots coe cients in the regression of annual earnings for married men;
Panel B for married women; and Panel C for household income for married couples. All
regressions are on a balanced panel of individuals age 23 or higher in the period 2004 through
2009.° The treatment and comparison group are de ned as in previous analyses. | normalize
the coe cient in the year prior to a move to be 0, meaning that the point values can be

9Because | must observe earnings three years pre- and post- move, the switch to biennial collection
post-2012 means that | cannot have a balanced panel that includes moves post 2009.
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interpreted as earnings relative to the level of earnings prior to the move.

While there are not statistically signi cant di erences in the post-move earnings patterns
for married men, there are signi cantly di erent patterns for married women with access to
spousal relocation Ul and those without. While both groups experience a dip in earnings at
the time of a move, women without access to Ul continue to have signi cantly lower earnings
than stayers up to three years post-move whereas those with access to Ul rebound. Female
movers from treated state have earnings gains that remain marginally higher (signi cant at
the p < 0:05 level) than movers from comparison states three years post-move.

I also look at household income. In this analysis, human capital theories of migration predict
that | should explicitly see an increase in earnings post-move if households are moving to
better economic opportunities for the household as a whole (even if one spouse experiences an
earnings decline). This event study in gure 3 shows a more pronounced divergence in post-






receives an o er of a job and corresponding income draw in location j. If they receive an
0 er in their current location and it is better than their previous job-location match, this
income draw replaces their previous draw from the location-match distribution. There is
also some probability that their current job is destroyed.

The realization of these probabilities then determine the choice set of the household. After
receiving o ers for period t, a household chooses a location-labor supply pairing (ji; ki; k?).
If a person’s job is not destroyed, they may stay in their current job in their current location.
If it is destroyed, they may be unemployed in their current location and receive an unem-



period’s choice, d; ; only a ects the current period’s utility through the ow utility term,
u(d; d¢ 1; X¢) (described in more detail in section 5.3). It does not carry over into expected
value of utility next period, E[Vi+1(d; X¢+1)], nor does it a ect the location preference shock
you receive this period. This is a necessary simpli cation to deal with an already large state
space of the model; by limiting the memory to a single period, | do not need to track all
previous location and job-match components.

The choice set, denoted J¢, varies by period and depends on the choice made in the previous
period along with the draws from the o er distribution and the job destruction shock in the
current period. While households can choose to live in any location, they can only work in
locations they have an o er in that location, and they can only receive Ul if they were laid
o or are eligible for Ul for trailing spouses following a move.

5.3 Flow Utility

In each period, the household’s ow utility is a function of their consumption, leisure, non-
pecuniary utility from their location, and costs associated with a move if relevant. | assume
a unitary model of the household, rather than a collective model. This is a simplifying
assumption; non-unitary models typically incorporate decisions to remain in a marriage,
where the likelihood of being married helps identify the solution to the Nash bargaining
problem. Due to the size of the state space implicit in a migration model in which households
can choose to move across states and the fact that the decision to marry or divorce are
not the primary mechanisms at work in my model, | abstract away from the marriage
decision, making estimation of a unitary model more applicable.X’ This is consistent with
past models of household migration which allow the choice of all 50 states (i.e., Guler et al.,
2012; Guler and Taskin, 2013), though Gemici (2011) uses a collective model of the household
and restricts the choice set to Census regions rather than states.

For a household that chooses location j, supplies labor k; and k;, previously lived in location
Jo, and has observable characteristics de ned by X, ow utility with time subscripts omitted
can be expressed as follows:

u(; ki ka;Jo; X) = oln(c) + M(; ka; Kz; Jo; X)
s.t. pjic = wi(J; X)1(ky = work) + w,(j; X)1(k, = work) + b(jo; ki; ko) + A(5)

In this function, c is household consumption and is determined fully by the household’s choice
of location and work..9552 €552 ek1tan68 11.9552 Ttrailinork.0 Td 81 Tf J/F68 1 Ttrailinork.0 Td 8lice






who are eligible for Ul do not receive Ul, I include a constant utility cost associated with
receiving bene ts, Sq. This costs varies by gender of spouse who is eligible for Ul and allows
me to explain why individuals who are eligible for Ul often do not receive Ul. Also, in all
periods where a spouse does not work, they receive utility from leisure, denoted .

5.4 Earnings Parameterization

A person’s earnings are a function of where they choose to live and their individual charac-
teristics. | parameterize earnings for spouse of gender g in household i*? living in location j
in period t as follows:

ur}observed t(}e]conometrici{n

_ g IgaZ2
In(Wijgr) = |1Ag(i):t+ {27Ag(i);t+ j?+ o) F €yt + gy

observed

Earnings are a function of observable characteristics of a person ( {, 3: coe cients on
quadratic of age; j4: location-gender premium) and an individual-speci c residual. Due
to concerns about extrapolating earnings patterns for later in life from the NLSY97 data, |
assume that the age-earnings pro le is at following age 45. Following Kennan and Walker
(2011), I assume that this residual term can be divided into three distinct components: an
individual xed e ect, a transitory component, and a location-speci ¢ xed e ect. The

rst term can be thought of as capturing permanent individual sources of heterogeneity in
earnings, such as ability or educational attainment. | assume that the terms are drawn
from a discrete approximation of a normal distribution with a mean of zero and a variance,

29, using the method from Kennan (2006) to discretize this distribution to two points of
support.'®* The second component is a transitory income shock that occurs each period,
€q(i);t» Which I assume to be normally distributed with mean of zero and variance, ¢ , which
varies by gender.

The third term, ), is an individual-location speci ¢ term and can be thought of as
representing an individual’s \job" match* which remains as long as one stays in a location-
job pair but is replaced when one changes location or is laid o /voluntarily separates. This
component of earnings is the primary earnings parameter that creates uncertainty about
migration decisions in the model. While an individual knows the average earnings premium
for someone in a distant location ( j4), they do not know how well-matched they individually
will be to such a job and will not know until they receive an o er to work in that job. This

2T0 indicate an individual rather than gender speci ¢ component, | subscript with the term g(i) to
di erentiate from terms that vary across gender but not individual.

131 omit educational attainment from the observable characteristics purely for computational tractability
as each additional household type increases the state space exponentially. | weight the points of support for
the term such that the proportion of individuals with the ‘high’ draw is equal to proportion with a college
degree in the population.

Y¥This is a slight abuse of the term \job" as I will not be measuring distinct job tenures across terms.



uncertainty is particularly important in the dual-earner household’s decisions relative to a
single-earner’s decision because migration decisions often happen with one member of the
household moving without a job-in-hand, meaning that they have uncertainty both about
how long it will take to receive an o er and the quality of the o er they will eventually
receive. Similar to the individual xed e ect, | assume that the distribution of location-
match components is drawn from a normal distribution with mean zero and variance 29,
which can be approximated by a discrete distribution with three points of support symmetric

around zero and governed by the parameter

5,5 Job O ers, Job Destruction, and Preference Shocks

In addition to the stochastic components of earnings, households also receive stochastic draws
from distributions that govern their location/labor supply choice set. At the beginning of
the period, there is some probability that each spouse’s job is destroyed and they are laid
0 . When laid o , they lose the location-job-match component of earnings ( ) and cannot
work in that location until they receive a new o er. | parameterize this as a draw from a
uniform distribution for each spouse in which a draw less than results inalay o .

Each spouse also receives a draw from a job o er distribution in each location, which I again
parameterize as a uniform distribution. Draws less than are considered an o er if in the
home location and draws less than are considered an o er if in a distant location, where

is a value greater than zero that allows distant o ers to be either more or less likely than
home o ers. There is an equal chance that this o er will be attached to a high, medium,
or low location-job-match. These o ers are independent across location and across spouses,
meaning that there is a fairly low probability that both spouses will have an o er in the
same location simultaneously.

Each period, households also receive a preference shock draw in each location ( ) which is
drawn from a Gumbel distribution with a location of zero and scale normalized to one.

5.6 Model Solution

Because there are only a nite set of periods, the household’s optimal decision can be solved
recursively starting in period T, where E[V (dr; Xt+1)] = 0. In period T, a household has
full information over all realizations that will a ect their utility, making their decision a
simple discrete choice problem:

V(dT 1;XT) = MmaX U(dT;dT 1;XT)+ (dT) (6)
dr2Jt

where

d; T



Moving backwards, | then can use the functional form assumptions previously described for
the stochastic elements of utility, along with the decision rule for period T to rewrite the

expectation in period T 1 as:

V(dr ;X7 1) = o T%ﬁ lu(dT 1,07 2; Xy 1) @)
< > > ? Z <
+ PA=Jd7j; ;dt 1) In exp u(dr;dr 1;X7)
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+ (dt 1)



a ect the choice but are not carried across periods include job o ers, job destruction, and the
location preference set, which the household receive as a new draw from known distributions
each period.

The size of the state space in a given period is then

For each spouse: types of LFP SUnemponed, Low, ylfdium, High ); AgP{Types, types (High and Low)

N;} (4 Nage 2) (4 Nage 2)

Start Location, Home

If I allow mainland US states to be the unit of location and have all individuals start at the
same age for both the husband and wife, there are 147,456 states to solve value functions
for in each period.

6 Structural Model Empirical Strategy

Table 3 lists the model parameters to be estimated. Theoretically, | could estimate all of
the parameters simultaneously using indirect inference. However, the number of parameters
makes this computationally intensive. | therefore determine the parameters in three steps.
First, | estimate the parameters governing the earnings equations outside the model using
a selection-corrected OLS regression and the covariance structure of the earnings residual
for individuals across time and location, using a method from Kennan and Walker (2011).
Second, | take the policy parameters such as the price index, Ul bene ts, and lay-o rate
from data outside the model. Finally, | estimate the remaining 11 parameters using indirect
inference. The following section describes the data sources and estimation methods.

6.1 Step #1: Estimation of Earnings Parameters

| estimate the wage parameters outside of the model of migration in two steps.

As a reminder, earnings are speci ed as follows:
— 2
INWijgt) = 10Agiit + 20Agae + do o F it T gy

While I would ideally estimate the earnings parameters in the model, the number of location

xed e ects make this computationally infeasible. Because a simple linear regression of
earnings on age and state xed e ects would be biased by selection into location, | use the
method described in Dahl (2002), where selection correction takes the form of an unknown
function of the rst best probability of location choices. In this method, one classi es people



estimate of the selection probability. Then, this rst-best probability is included in the
regression using a exible functional form (i.e., a polynomial approximation of the unknown
function).

I use my structural model to inform the characteristics used to form the cells and categorize
people based on the components of my model which should impact migration likelihood but
not own earnings other than through location and LFP decisions: location at birth, location
in year prior, employment status of one’s spouse, age (25-30, 30 to 35, 35 to 40, 40 to 45), and
whether the state in the year prior o ered Ul for trailing spouses. | estimate the parameters
governing the age distribution and 4 using ACS data from 2005 through 2016, restricted
to individuals 25 to 45 who are married in the year of the survey and the year prior to
the survey.’ | drop individuals in cells in which the number of observations in the ACS
is less than 50. | regress log earnings from salary and wages on a constant, a quadratic of
age, indicators for state separately by gender, and a quadratic polynomial of the rst-best
probability of choosing a location for one’s cell. | then de ne ” as the coe cients on age and
" values as the xed e ects plus the constant.

To identify the error distributions, | need to observe earnings over time and location. Because
the job match term is constant for individuals who do not move locations, the individual
permanent e ect is constant across locations and periods, and the transitory shock varies
across periods but not locations, | can use the panel structure of the NLSY to separate out
the variances of each component. For each individual, | calculate the residual earnings for
person g(i) in year t as:

— 2 —
Yoayt = IN(Wijgr)  "MgAgiiyt “20Pgayt "o = oGy + Cgiyt + gy

| then stack these residuals to be the vector Yy, and for each individual, | de ne a covariance
matrix Yy = Yga)Yyq- 0 These matrices can be split into three parts that correspond to
three expressions that help me identify the distributions of the error terms:

1. Diagonal terms: variance of unobservable term over time = 2 + 2 + 2

2. Same-location o -diagonal terms: covariance of earnings within location across period
— 2 2
= +
[¢] ]

3. Di erent-location o -diagonal terms: covariance of earnings across location and period
— 2
g

By taking the sample average of the unbalanced panel of these elements, | get three estimates
Al, A2, and A3, where A3 is a consistent estimator of the population-wide variance of , A3-
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calculates the annual discharge and layo rate as the number of layo s and discharges during
the entire year as a percent of annual average employment. | take the average of this value
across years 2005 through 2018 and assign this value as the probability that a person is laid
0 in a given period.

To account for di erences in cost of living, the price of consumption varies by location. To cal-
ibrate these prices, | use the ACCRA cost of living composite index for all metro/micropolitan
areas in the United States, which incorporates costs of housing, utilities, groceries, trans-
portation, health care, and miscellaneous goods/ services. | use the 2019 Q1 through 2020
Q1 index, averaged across all cities within a state. | normalize prices to be 1 in Pennsylvania.

6.3 Step #3: Utility Parameters

I use indirect inference for estimation of the remaining parameters using the following 21
moments:

Likelihood of move each age 25-35 (1 moment 11 periods)

Average likelihood of living in home location between 25-35 (1 moment)

Percent of moves that are to and from home location between 25-35 (2 moments)

Percent working by mover type and gender, age 25-35 (4 moments)

Percent eligible for Ul who are receiving Ul, by gender, age 25-44 (2 moments)

Reduced form coe cient from regression of likelihood of move on Ul treatment (1
moment)

I calculate the vector of data moments, m9, from data from the NLSY97, the ACS, and the
CPS. Because of the small proportion of households who move, the sample of movers in the
NLSY97 is too small to calculate the percent working by mover type. | therefore use the
NLSY97 only for the likelihood of moving, likelihood of living in the home location, and
likelihood of moving in and out of the home location. | use households where the respondent
is between the ages 25 to 35, married in the year of the interview, the year prior to the
interview, and the year following the interview, and has non-missing location, earnings,
and employment status data. This gives me a sample of 1936 households who are used to
calculate these moments.

I use the ACS for the employment status for movers and for the full sample. The ACS asks
households where they lived in the previous year; | de ne a move as living in a di erent state
the year prior to the survey. To make the data comparable to the NLSY97 data, | restrict
the sample to individuals who were in the same age ranges as the NLSY97 cohort, keeping
only those who were aged 25 between aged 35 between 2005-2017. 1 also restrict the sample
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to households that are married in the year of the survey. The full sample of men and women
include 455,188 observations across all years and ages, and percent employed are tabulated
by age, gender, and migration status.

I use the Current Population Survey’s Unemployment Non-Filers Supplement to calculate
moments on the percent of unemployed individuals who are receiving Ul. | calculate the
percent of non-working individuals who were working in the last 12 months who receive Ul
among those between the ages of 25 to 45. Both individuals who did not apply and those
who applied but did not receive Ul are considered to be non-recipients. 25.6 percent of men
received Ul and 24.8 percent of women received Ul.

Lastly, | take advantage of the policy variation in Ul for trailing spouses to try to match the
e ect of the policy on cross-state moves, as estimated in the rst reduced form exercise. |
regress likelihood of a move in my simulation on an indicator for having access to the policy
along with state, year, and individual xed e ects. The coe cient on the treatment then
corresponds to the coe cient on the treatment in Column 2 of Panel C of Table 2.

I then calculate the vector of simulated moments, m®, for each guess of the parameter vector,

U=[06, 1, 20 3 ‘Ms“E»A, , ,Sm, Se] by solving the model backwards for each guess
and then simulating the decisions of a sample of 10,000 households. The starting states are
a sample in which | draw the starting location, home location, and starting employment
status for each spouse by drawing with replacement from the NLSY97 household sample at
age 25 and randomly assigning spouse type f. g-

The parameter estimate is given by the expression:

NdxEnts mls( U) m? 2

d
Nmoments i=1 mj

"V = argmin

I nd the minimizer using the Nelder Mead algorithm and choosing a starting point for the
algorithm by drawing 1000 draws from a Sobol hypercube.

Standard errors are computed using the standard GMM formula. Because simulation error
in method of simulated moments impacts the smoothness of the moment function and can
thus induce bias in the standard errors, | follow the procedure used in Lise and Robin (2017).
I evaluate each moment at an equally spaced grid of 101 points around each parameter , in
the range [0:5 m;1:5 ], holding all other parameters constant at their estimated values. |
then t the predicted moments and the grid point to a polynomial of degree 9. The predicted

derivative gﬁm is then used in place of the numerical di erentiation of the moments in the
standard formula.
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7 Model Results

7.1 Wage Parameter Estimates

Table 4 reports the parameters governing the age earnings pro le and the variances of the
unobservable components for men and women.

Panel A reports the parameters governing returns to age estimated using OLS for men
in column 1 and 2 and for women in column 3 and 4. Panel B of Table 4 reports the
parameters governing the distributions of the three residual terms: the individual xed
e ect (



household with average earnings. Conversely, the men’s leisure value of -0.0037 implies that
the household values men’s leisure negatively and would be willing to take a 43% paycut
to keep his job and remain in the workforce. This leisure values are, however, fairly noisily
estimated. This negative ‘leisure’ value for men is likely actually tapping into the fact that
the model does not induce gendered patterns of labor supply other than through di erences
in earnings and the ‘leisure’ parameter. Notably, | do not include the role that fertility might
play in why women are less likely to work, and the relative value of these parameters are
therefore sink parameters for unobserved factors such as this.

Turning to the moving costs, the xed costs of moving at age 25 is equal to 0.0239 utility












In all counterfactual policies, the subsidy level is $10,000. The rst counterfactual has
similar incentives to Ul for trailing spouses in terms of encouraging the household to move
with only one job-in-hand, but removes the Ul take up cost associated with receiving the
bene t, does not have any pre-move eligibility requirements, and standardizes the bene t
level across genders/locations to make it more comparable to the other counterfactuals.
The second counterfactual policy mirrors relocation incentives for job-seekers that exist in
multiple European countries in which bene ts are given to those who accept jobs in regions
di erent from their current region.?? Lastly, the nal subsidy counterfactual explores the
e ects of a policy that de-links the bene t from any employment requirements.

All three subsidy policies have positive e ects on the migration rate. Table 7 reports the
e ects of these policies on migration rates for the sample aged 25 to 35 to make the e ect sizes
comparable to those discussed in the reduced form exercise. The policy with the largest e ect
is the unconditional subsidy (0.38 p.p., or 11.2% increase). In this setting, the e ect of the
migration subsidy tied to trailing spouses is smaller than the Ul policy e ect sizes though
within the con dence interval of the reduced form exercise (0.27 p.p. or 6.2% increase).
E ects of the policy are largest in percent terms for households in which the wife typically
works, with the trailing spouse subsidy increasing migration rates by 16.7% in female-headed
households, 7.0% in dual-earner households, and 6.2% in male-headed households.

Next, | evaluate the e ects of these subsidies on earnings outcomes for movers. Table 8 re-
ports the earnings growth one-year, two-year, and three-years post-move, relative to one year
pre-move. Though the job relocation subsidy results in similar earnings patterns following a
move as the baseline, the trailing spouse subsidy and the unconditional subsidy both result
in lower earnings post-move for women and men. Interestingly, the trailing spouse policy
impacts women’s post-move earnings by less than the unconditional subsidy whereas the
opposite is true for men. Though the earnings gains are smaller under the subsidies than in
the baseline, recall that these earnings gains are still larger than what the average household
gains in the absence of a move.

The earnings declines found in this exercise suggest that the mechanisms induced by the
‘single-earner’ subsidy are not fully capturing the earnings patterns induced by Ul for trailing
spouses. As is, this counterfactual primarily captures the selection e ect of the policy in



moves.

Nonetheless, the di erences in migration rates and post-move labor outcomes across the
subsidies do suggest that how governments design migration policy should di er depending
on their goals. If a government is implementing migration subsidies to ameliorate spatial
search frictions, they must consider how household ties will complicate the e ectiveness of
the policy for di erent groups. The relocation subsidy distorted post-move labor market
outcomes the least, though this was in part because it did not have as large of an e ect
on who chose to move. An unconditional subsidy increased migration rates the most, but
resulted in the earnings losses in the year following a move for women and the smallest
long-term earnings gains for women.

9 Conclusions

This study explores how dual-earner households make decisions about where to work and
live. | evaluate the impacts of a speci ¢ component of the unemployment insurance program
{ Ul for trailing spouses { on a household’s decision to move and the consequences of these
moves for men’s and women’s labor market outcomes. | show that access to Ul is associ-
ated with signi cantly a higher likelihood of distant moves for married couples, with e ects
in the range of 16 to 46 percent, depending on sample and age cohort. Results from an
analysis of post-move Ul take-up also show that this policy resulted in the expected uptick
in receipt of unemployment insurance following a move, with e ects concentrated on take
up rates for married women and secondary earners. Lastly, this policy is associated with
signi cantly di erent post-move income trajectories for married women, with female movers
in treated states having higher earnings and wage gains relative to stayers one-year post-



These analyses provides evidence consistent with past research on dual-earner migration,
suggesting that women are more likely to be the trailing spouse in distant moves and ex-
perience earnings losses due to the move. The ndings in both the reduced form and the
structural exercises demonstrate the particular importance of the trailing spouse’s ability to

nd a job in the new location as the primary mechanism driving these gender inequalities.
Since moves across both locations and jobs can provide one way for individuals to climb the
earnings ladder, the fact that women are more likely to accommodate their husband’s career
path rather than initiate a move themselves speaks to one channel through which gender
gaps in earnings open up. Policies such as Ul for trailing spouses which mitigate the costs
of moves for trailing spouses are therefore one policy lever that can be used to help address
gender inequalities in earnings.

Future analyses should explore further the process of job search at a distance, comparing and
contrasting how di erent household structures in uence the geographic radius over which in-
dividuals search for jobs. The current model does not incorporate search e ort nor does the
timing of the model allow for receipt of Ul in multiple periods. These limitations restrict
the model’s ability to understand how migration subsidies and Ul for trailing spouses might
change search e ort following a move. To better understand the reduced form results, fu-
ture work should focus on these mechanisms as potential factors impacting how households
conduct distant search.
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10 Tables and Figures
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Figure 1: C