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Immigrants’ labor market assimilation

I Rising shares of immigrants in the population of many
developed countries

I USA: rise from 6% to 13% between 1980 and 2010
I Germany: rise from 7.5% to 18% between 1990 and 2022

→ Renewed interest in immigrants’ labor market assimilation
I Typically measured as relative wage compared to natives
I Tends to increase over time in the host country

I Previous literature: disentangle assimilation from
composition effects (e.g. education, origin, selection)

I Unexplored mechanism:
I Immigrant and native workers tend to be imperfectly

substitutable in production
⇒ Relative wages depend on the sizes of immigrant cohorts



Assimilation Profiles in the United States

Figure 1. Wage Gap between Natives and Immigrants and Years in the U.S.
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B. Relative wage growth
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Note: The figure shows the prediction of the wage gap between native and immigrant men of different cohorts as
they spend time in the United States. The dashed lines represent the raw data and are the result of year-by-year
regressions of log wages on a third order polynomial in age and dummies for the number of years since migration.
Solid lines represent fitted values of a regression that includes cohort and year dummies, a third order polynomial
in age interacted with year dummies, and a (up to a) third order polynomial in years since migration interacted
with cohort dummies (in particular, we include the first term of the polynomial for all cohorts, the second term
for all cohorts that arrived before 2010, and the third order term for all cohorts that arrived before 2000):

lnwi = β0c(i) + β1t(i) +

3∑

`=1

β2`t(i)age
`
i +

3∑

`=1

β3`c(i)y
`
i + νi,

where c(i) and t(i) indicate the immigration cohort and the census year in which individual i is observed, agei
indicates age, and yi indicates years since migration. Cohorts are grouped in the following way: before 1960,
1960-69, 1970-79, 1980-89, 1990-99, 2000-09, and 2010 or later. Colors represent cohorts, and shapes represent
data or regression predictions as indicated in the legend.

Our central hypothesis is that the changing wage assimilation profiles across cohorts

are partially driven by changes in relative aggregate skill supplies due to the increasing

immigrant inflows into the United States since the 1960s. To provide some prima facie

evidence for this hypothesis, Figure 2 relates the predicted initial male wage gap (left

panel) and relative wage growth over the first decade in the United States (right panel)

to the size of the contemporary and subsequent immigrant arrival cohorts respectively,

exploiting variation at the state-cohort level. The initial wage gaps and relative growth

rates are predicted from regressions similar to those underlying the solid lines in Figure 1

but estimated for each state separately and then purged of cohort and state fixed effects.

According to Figure 2A, larger immigrant arrival cohorts are characterized by a more

pronounced initial wage gap, as our theoretical framework below unambiguously predicts.

The impact of growing cohort sizes on relative wage growth, in contrast, is theoretically

ambiguous, as discussed below. Figure 2B shows that, in the data, the correlation between

be very close to zero for the first 10 years, consistent with a moderate increase in language proficiency
relative to other cohorts. The remaining slight divergence might be attributable to other elements such
as positively selected out-migration (Rho and Sanders, 2021) or to polynomial over-fitting.
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Main Intuition

Natives and immigrants tend to have different skills sets ⇒
imperfect substitutes in production.

Implication ⇒ increasing sizes of immigrant cohorts change
labor market competition for natives and immigrants differently.

I Larger wage gap at arrival

I Ambiguous effect on speed of convergence



Main Intuition

Figure: Dynamic Competition Effect: An Example
Figure III. � Dynamic Competition Effect: An Example

i. Example with full convercenge
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ii. Example with partial convergence

1960-69 1990-99Competition of:
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Note: The �gure plots two hypothetical convergence paths for di�erent levels of competition when the size of the immigrant
in�ows increase across arrival cohorts, and the implied assimilation curve we would observe in the data for a cohort that arrived
in 1960s. The left �gure shows an example with full wage convergence, and the right �gure shows one without full convergence.

Back to motivation Back to discussion



Main Intuition

Figure: Dynamic Competition Effect: An Example
Figure III. � Dynamic Competition Effect: An Example

i. Example with full convercenge

-0
.3

   
   

   
   

   
-0

.2
   

   
   

   
 -

0.
1 

   
   

   
   

   
 0

 

0          5          10         15         20         25         30
Years in the United States

L
og

 W
ag

e 
D

if
fe

re
nc

e 
w

it
h 

N
at

iv
es

ii. Example with partial convergence

1960-69 1970-79 1980-89 1990-99

Observed assimilation profile 1960-69 cohort
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Note: The �gure plots two hypothetical convergence paths for di�erent levels of competition when the size of the immigrant
in�ows increase across arrival cohorts, and the implied assimilation curve we would observe in the data for a cohort that arrived
in 1960s. The left �gure shows an example with full wage convergence, and the right �gure shows one without full convergence.
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Contribution

I Provide a simple framework to study the link between
immigrants’ assimilation and wage impact

I Estimate the parameters of the model and then use them to
decompose the observed wage dynamics into:

I Competition effects (our new mechanism):
Explains 44% of initial wage gap difference between the 1960s
and 1980s cohorts

I Effects from relative demand shifts:
Explains 24% of initial wage gap difference between the 1960s
and 1980s cohorts

I Composition effects: education, country of origin, and
unobservables (“cohort quality”)



(Some of the) Literature

Assimilation (U.S.): Chiswick (1978); Borjas (1987,1992,1995,2015);
LaLonde and Topel (1992); Jasso, Rosenzweig, and Smith (2000); Hu
(2000); Duleep and Dowhan (2002); Card (2005); Antecol, Kuhn, and
Trejo (2006); Lubotsky (2007, 2011); Beaman (2012); Abramitzky,
Boustan, and Erikson (2014); Rho and Sanders (2021); Galeone and
Görlach (2021).

Assimilation (other countries): Dustmann (1993); Baker and
Benjamin (1994); Bell (1997); Friedberg (2000); Eckstein and Weiss
(2000); LaLonde and Åslund (2000); Aydemir and Skuterud (2005);
Antecol, Kuhn, and Trejo (2006); Gathmann and Monscheuer (2019).

Wage effects of immigration: Borjas (2003); Ottaviano and Peri
(2012); Manacorda, Manning, and Wadsworth (2012); Glitz (2012);
Chassamboulli and Palivos (2014); Dustmann, Frattini, Preston (2013);
Dustmann, Schönberg and Stuhler (2016, 2017); Llull (2018a,b); Edo
(2019); Monras (2020); Albert (2021).



Theoretical Framework - Overview

Two types of imperfectly substitutable skills: “general” and
“U.S.-specific”.

Observationally equivalent natives and immigrants supply the same
general skills.

Immigrants arrive with only a fraction of the specific skills of
comparable natives and then accumulate more (→ assimilation).

Skills are accumulated mechanically (no investment decision).

Workers are paid their marginal product.



Production Technology

Let Gt denote the aggregate supply of general skill units in year
t, and let St denote the aggregate supply of specific skill units.

Output, Yt , is produced according to:

Yt = At

(
G
σ−1
σ

t + δtS
σ−1
σ

t

) σ
σ−1

where:
I σ is the elasticity of substitution between general and

specific skills

I At is total factor productivity

I δt is a relative demand shifter

Equilibrium skill prices equal the respective marginal products:

rGt = At

(
Yt

AtGt

) 1
σ

and rSt = Atδt

(
Yt

AtSt

) 1
σ



Skill Supplies and Wages

Individuals in the economy supply one general skill unit and s
specific skill units (shifted by productivity factor hgt(E , x) below):

sg (n, y , o, c,E , x) ≡





1 if n = 1

θ1go +
∑3
`=1 θ2`goy

` + θ3ge +
∑3
`=1 θ4`gey

`

+
∑3
`=1 θ5`g (x − y)` + θ6gc +

∑3
`=1 θ7`gcy

`
if n = 0

I y denotes years in the host country

I n = 1 denotes natives and n = 0 denotes immigrants

I o denotes country of origin

I c denotes cohort of entry

I E denotes years of education (and e education group)

I x denotes potential experience (age minus education)

I g denotes gender



Skill Supplies and Wages

General and specific skills are shifted by the following productivity
factor:

hgt(E , x) ≡ exp

(
η0get + η1gtE +

3∑

`=1

η2`gtx
`

)

Therefore, wages are:

wgt(n, y , o, c,E , x) = [rGt + rStsg (n, y , o, c,E , x)] hgt(E , x).

Relative wages of immigrants compared to equivalent natives are:

wgt(0, y , o, c ,E , x)

wgt(1, ·, ·, ·,E , x)
=

rGt + rStsg (0, y , o, c ,E , x)

rGt + rSt

=
1 + sg (0, y , o, c ,E , x)δt(Gt/St)

1
σ

1 + δt(Gt/St)
1
σ



Discussion

The model features:

I Competition effects as discussed above if σ <∞.

I Imperfect substitutability between immigrants and natives if
σ <∞.

I Downgrading of immigrants upon arrival (Dustmann et al.,
2013) if s < 1 at entry.

I Embeds the traditional assimilation model when σ =∞.



Data

The sample consists of salaried workers aged 25-64 from the
U.S. Census 1970-2000, ACS 2009-2011 and ACS 2018-2019.

Immigrants are defined as foreign-born without U.S. parents.

Hourly wages are computed by dividing the annual wage and
salary income by annual hours worked, and deflated to 1999 US$.

Descriptive Statistics



Estimation Results

I Returns to education and potential experience in line with
the literature. Table

I Heterogeneous skill accumulation patterns by origin,
education, and cohort. Table Figure

I The model fits the data well. Figure

I Similar level of imperfect substitutability between natives
and immigrants as in the literature (with very different
production function!). Table Figure



Counterfactual Exercises - Examples

We construct a (synthetic) individual with the unobservable skills
of the 1960s cohort who experienced that cohort’s demand shifts,
has average potential experience at arrival (11.2 years), and is a:

I Mexican high school dropout Figure

I Latin American high school graduate Figure

I Western college graduate Figure

For each (synthetic) individual, we quantify the competition
effect through the following simulations:

I Simulate assimilation profile without competition (σ =∞)

I Simulate assimilation profiles assuming the sequence of
competition levels faced by each arrival cohort



Mexican High School Dropout

Figure 8. The Labor Market Competition Effect: Some Examples

I. Mexican high school dropout

A. Difference with natives
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II. Latin American high school graduate

A. Difference with natives
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III. Western college graduate

A. Difference with natives
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Note: The figure shows wage assimilation profiles of selected immigrants (as indicated by each panel’s header)
under different counterfactual scenarios. All profiles assume that the individual arrived with the skills of the 1960s
cohort, was exposed to the demand effects experienced by that cohort, and arrived with potential experience equal
to the average of all immigrant men in the sample. The thick dashed line assumes no competition effects (σ =∞).
The colored solid lines represent assimilation profiles under the competition level (weighted average across states)
experienced by each cohort (dynamic effect). The gray lines in Plots C represent the assimilation curves under the
fixed competition level prevailing at the time of arrival (one-time permanent effect). Plots A and B in each panel
show the wage gap relative to natives and the relative wage growth as in Figure 1. Plots C show the difference
between the assimilation profiles in each counterfactual scenario and the no-competition benchmark.
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Latin American High School Graduate

Figure 8. The Labor Market Competition Effect: Some Examples

I. Mexican high school dropout

A. Difference with natives
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II. Latin American high school graduate

A. Difference with natives
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III. Western college graduate

A. Difference with natives
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Note: The figure shows wage assimilation profiles of selected immigrants (as indicated by each panel’s header)
under different counterfactual scenarios. All profiles assume that the individual arrived with the skills of the 1960s
cohort, was exposed to the demand effects experienced by that cohort, and arrived with potential experience equal
to the average of all immigrant men in the sample. The thick dashed line assumes no competition effects (σ =∞).
The colored solid lines represent assimilation profiles under the competition level (weighted average across states)
experienced by each cohort (dynamic effect). The gray lines in Plots C represent the assimilation curves under the
fixed competition level prevailing at the time of arrival (one-time permanent effect). Plots A and B in each panel
show the wage gap relative to natives and the relative wage growth as in Figure 1. Plots C show the difference
between the assimilation profiles in each counterfactual scenario and the no-competition benchmark.
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Western College Graduate

Figure 8. The Labor Market Competition Effect: Some Examples

I. Mexican high school dropout

A. Difference with natives
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II. Latin American high school graduate

A. Difference with natives
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III. Western college graduate

A. Difference with natives
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Note: The figure shows wage assimilation profiles of selected immigrants (as indicated by each panel’s header)
under different counterfactual scenarios. All profiles assume that the individual arrived with the skills of the 1960s
cohort, was exposed to the demand effects experienced by that cohort, and arrived with potential experience equal
to the average of all immigrant men in the sample. The thick dashed line assumes no competition effects (σ =∞).
The colored solid lines represent assimilation profiles under the competition level (weighted average across states)
experienced by each cohort (dynamic effect). The gray lines in Plots C represent the assimilation curves under the
fixed competition level prevailing at the time of arrival (one-time permanent effect). Plots A and B in each panel
show the wage gap relative to natives and the relative wage growth as in Figure 1. Plots C show the difference
between the assimilation profiles in each counterfactual scenario and the no-competition benchmark.
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Counterfactual Exercises - Decomposition

Decomposition of changes in aggregate assimilation profiles into

I Competition effects

I Additional effects due to shifts in relative demand

I Composition effects (education, country of origin, and
unobservables)



Decomposition

Figure 9. Wage Gap Decomposition: Competition and Demand Effects

I. Assimilation profiles under different scenarios
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II. Share of the increase in the wage gaps relative to 1960s closed by each channel
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Note: The figure shows baseline and counterfactual predictions of the unconditional wage gaps between native and
immigrant men for different cohorts as they spend time in the United States. Each plot represents one cohort.
The depicted lines in Panel I are predicted assimilation profiles obtained from regressions analogous to those
underlying Figure 1, estimated on the predicted wages under the different counterfactual scenarios. The baseline
profiles (solid) correspond to the model predictions in Figure B1. The counterfactuals represent assimilation
profiles in the absence of competition effects (short-dashed line), and in the absence of competition and demand
effects (long-dashed line). Figures in Panel II show the fraction of the wag gap of each cohort relative to that of
the 1960s cohort that is closed in each counterfactual scenario.

(σ = ∞). In the second, we additionally hold the relative demand for specific skills

constant at the 1970 level (i.e. we set δ̃ = 0) to understand how the increase in the

relative demand for specific skills has amplified the competition effect. For both sets of

predicted wages, we then run regressions like those underlying Figure 1 and present the

resulting assimilation profiles in Figure 9.17 We additionally summarize the information

contained in this figure in Table 5.

Panel I in Figure 9 presents the assimilation profiles estimated using the baseline wage

predictions (solid lines), the predicted wages without the competition effects (short-dashed

lines), and the predicted wages without both the competition and demand effects (long-

17 Keeping with our terminology, we refer to the predictions from these auxiliary regressions as our
estimated assimilation profiles.
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Decomposition

Figure 9. Wage Gap Decomposition: Competition and Demand Effects

I. Assimilation profiles under different scenarios
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Note: The figure shows baseline and counterfactual predictions of the unconditional wage gaps between native and
immigrant men for different cohorts as they spend time in the United States. Each plot represents one cohort.
The depicted lines in Panel I are predicted assimilation profiles obtained from regressions analogous to those
underlying Figure 1, estimated on the predicted wages under the different counterfactual scenarios. The baseline
profiles (solid) correspond to the model predictions in Figure B1. The counterfactuals represent assimilation
profiles in the absence of competition effects (short-dashed line), and in the absence of competition and demand
effects (long-dashed line). Figures in Panel II show the fraction of the wag gap of each cohort relative to that of
the 1960s cohort that is closed in each counterfactual scenario.

(σ = ∞). In the second, we additionally hold the relative demand for specific skills

constant at the 1970 level (i.e. we set δ̃ = 0) to understand how the increase in the

relative demand for specific skills has amplified the competition effect. For both sets of

predicted wages, we then run regressions like those underlying Figure 1 and present the

resulting assimilation profiles in Figure 9.17 We additionally summarize the information

contained in this figure in Table 5.

Panel I in Figure 9 presents the assimilation profiles estimated using the baseline wage

predictions (solid lines), the predicted wages without the competition effects (short-dashed

lines), and the predicted wages without both the competition and demand effects (long-

17 Keeping with our terminology, we refer to the predictions from these auxiliary regressions as our
estimated assimilation profiles.
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Robustness Checks

I Network effects: allowing stock or share of immigrants from
the same country of origin to affect the skill function s.

I Selective outmigration: both positive and negative
endogenous selection based on existing estimates in the
literature.

I Undocumented migrants: accounting for undercounting
(underestimating competition) and a potentially different
assimilation profile.

I Alternative labor market definitions: state-education,
gender, census division.

I Endogenous immigration across states: optimal
instruments type GMM estimation based on Card (2001).



Conclusions

We explore the role of labor market competition in explaining
the observed wage assimilation patterns in the United States.

Main findings:

I The competition effect alone explains 14.2%, 43.9% and
40.8% of the increase in the initial wage gap between the
baseline 1960s cohort and the 1970s, 1980s and 1990s cohorts.

I Large contribution of competition effect to the widening of
the initial wage gap, small effect on speed of convergence.

I Remaining “decreasing cohort quality” is entirely driven by
education and origin, as selection in terms of unobservables
improved across cohorts.



Thank you!



Step-wise Estimation Procedure

Step 1: From native wages, OLS estimate:

lnwi = γj(i)t(i) + η0g(i)e(i)t(i) + η1g(i)t(i)Ei +
3∑

`=1

η2`g(i)t(i)x
`
i + εi ,

where γj(i)t(i) = ln
(
rGj(i)t(i) + rSj(i)t(i)

)
is a set of state-year

dummies.

Step 2: From immigrant wages, NLS estimate:

lnwi − ̂ln(rGj(i)t(i) + rSj(i)t(i)) − ln ̂hg(i)t(i)(Ei , xi ) = − ln


1 + exp(δ̃ti )

(
Ĝj(i)t(i)

Ŝj(i)t(i)(θ)

) 1
σ


+

ln


1 + sg(i)(ni , yi , oi , ci ,Ei , xi ;θ) exp(δ̃ti )

(
Ĝj(i)t(i)

Ŝj(i)t(i)(θ)

) 1
σ


+ εi
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Descriptive Statistics

Table 1—Descriptive Statistics of Immigrant Cohorts

Cohort of entry:

1960-69 1970-79 1980-89 1990-99 2000-09 2010-19

Share of population (%) 3.0 4.2 5.6 7.7 9.0 7.3
Cohort size (millions) 0.8 1.4 2.3 3.8 4.6 4.2
Men (%) 65.0 61.8 62.4 61.7 60.1 59.5
Age 38.3 36.7 36.5 36.8 37.8 38.0
Hourly wage 16.7 16.0 14.5 16.0 14.2 18.1

HS dropouts (%) 46.7 40.9 31.3 28.1 26.1 15.1
HS graduates (%) 22.1 21.3 24.8 28.8 28.3 25.5
Some college (%) 11.0 11.8 17.2 12.0 11.8 11.7
College graduates (%) 20.2 25.9 26.7 31.1 33.8 47.8

Mexico (%) 8.4 19.8 18.4 25.7 27.2 13.2
Other Latin America (%) 30.6 21.5 26.9 22.0 26.6 28.0
Western countries (%) 36.9 17.3 11.1 9.7 6.6 8.3
Asia (%) 14.5 34.0 35.7 29.3 28.6 38.0
Other (%) 9.6 7.5 7.8 13.2 10.9 12.4

Note: The statistics are based on the sample of immigrants aged 25-64 reporting positive income (not living in
group quarters) who entered the United States during the respective time intervals, measured in the first Census
year following the arrival. Observations are weighted by the personal weights obtained from IPUMS, rescaled by
annual hours worked.

We drop immigrants without information on their country of birth or year of arrival in the

United States.2 Further details on the variable definitions are provided in Appendix A.

Table 1 reports descriptive statistics on the size and composition of different immigrant

arrival cohorts (which we aggregate by decades), measured in the first Census year after

arrival. With the exception of the most recent decade, cohort sizes increased steadily

over time, from about 800,000 individuals in the 1960s to 2.3 million in the 1980s and 4.6

million in the 2000s. As shown in Table B1 in Appendix B, this led to a sizable increase

in the foreign-born share of the population, from 3.8 percent in 1970 to 16.3 percent in

2020. This increase in immigration was accompanied by major shifts in the immigrants’

ethnic and educational composition. While most immigrants in the 1960s originated from

Western source countries (36.9 percent) and only relatively few from Mexico (8.4 percent)

and Asia (14.5 percent), this pattern reversed over the following decades, with the share of

immigrants from Western countries (6.6 percent) decreasing and the shares from Mexico

(27.2) and Asia (28.6) increasing rapidly until the early 2000s. In the last decade, there has

been another meaningful shift in the country of origin composition, away from Mexican

immigrants (13.2 percent) and toward Asian immigrants (38.0 percent).

Since the 1960s, the level of formal education of newly arriving immigrants improved

substantially, with the share of high school dropouts decreasing from 46.7 percent in the

1960s to 15.1 percent in the 2010s, and the share of college graduates increasing from

20.2 percent in the 1960s to 47.8 percent in the 2010s. However, despite this considerable

2 The U.S. Census is designed to include all immigrants, regardless of whether they are legally in the
United States or undocumented. However, different estimates in the literature show that it significantly
under-counts undocumented immigrants. In Section VII, we do a robustness check in which we correct
for this under-counting in our baseline estimation.
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Descriptive Statistics
Appendix B: Additional Tables and Figures

Table B1—Additional Descriptives

Census year:

1970 1980 1990 2000 2010 2020

Immigrant share (%) 3.8 5.0 6.9 10.8 14.5 16.3

Number (millions):

Natives 46.9 62.2 76.0 86.9 89.3 97.2
Immigrants 1.8 3.1 5.3 9.4 12.9 15.9

Men (%):

Natives 67.8 60.8 56.1 54.1 52.6 52.7
Immigrants 64.6 59.6 58.8 59.4 57.5 56.7

Age:

Natives 43.2 41.3 40.7 42.4 44.1 43.6
Immigrants 44.0 42.2 42.4 42.4 44.2 45.6

Hourly wage:

Natives 18.8 18.8 18.1 19.5 19.0 19.8
Immigrants 18.5 18.1 17.2 17.8 16.3 19.1

HS dropouts (%):

Natives 38.2 21.7 10.3 6.4 4.5 3.6
Immigrants 48.1 39.5 30.8 28.6 25.9 21.1

HS graduates (%):

Natives 36.4 39.9 35.3 40.4 35.1 32.7
Immigrants 24.2 24.3 24.8 28.6 28.1 28.2

Some college (%):

Natives 11.6 17.6 29.0 23.8 25.8 24.9
Immigrants 11.4 12.9 18.2 13.8 13.9 13.5

College graduates (%):

Natives 13.8 20.8 25.3 29.4 34.5 38.8
Immigrants 16.3 23.2 26.2 29.0 32.1 37.2

Note: The statistics are based on the sample of immigrants aged 25-64 reporting positive income (not living in
group quarters) in the United States from the Census 1970, 1980, 1990, 2000, the pooled ACS 2009-2011 (labeled
as 2010), and the ACS of 2018 and 2019 (labeled as 2020). Observations are weighted by the personal weights
obtained from IPUMS, rescaled by annual hours worked.

Figure B1. Goodness of Fit (Men)

A. Level difference with natives
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Note: The figure compares the solid lines of Figure 1 (reproduced here as solid lines as well) with analogous
regression lines estimated on the wages predicted by our model for men given the estimated parameters (dashed).
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Results - Index of Skills

Table 2—Productivity Factor, h0t(E, x)

Census year:

1970 1980 1990 2000 2010 2020

Years of education 0.046 0.042 0.047 0.052 0.063 0.052
(0.001) (0.000) (0.001) (0.001) (0.001) (0.001)

Potential experience 0.057 0.070 0.052 0.061 0.073 0.066
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Potential experience squared (×102) -0.171 -0.191 -0.107 -0.173 -0.199 -0.165
(0.004) (0.003) (0.003) (0.003) (0.004) (0.005)

Potential experience cube (×103) 0.016 0.016 0.006 0.016 0.017 0.014
(0.001) (0.000) (0.000) (0.000) (0.001) (0.001)

High school graduate 0.015 0.054 0.048 0.052 0.036 0.013
(0.003) (0.002) (0.002) (0.002) (0.004) (0.006)

Some college 0.081 0.095 0.142 0.146 0.136 0.125
(0.004) (0.003) (0.003) (0.003) (0.005) (0.007)

College graduate 0.275 0.274 0.366 0.386 0.403 0.471
(0.005) (0.004) (0.004) (0.005) (0.008) (0.010)

Note: This table presents parameter estimates for the productivity factor of men h0t(E, x), including {η00et}e∈E
η10t, and {η2`0t}`∈{1,2,3} defined in Equation (4), estimated on native wages year by year. Each column represents
a different census year. Labor markets for the computation of skill prices are defined at the state level, that is,
state dummies are included in each regression. Sample weights, rescaled by annual hours worked are used in the
estimation. Standard errors in parentheses.

dropout man who arrived with the 1970s cohort with zero years of experience. This con-

stant term is estimated to be 0.804, indicating that this reference immigrant supplied

about 80 percent of the specific skills of an observationally equivalent native. All other

estimates in the first column represent relative shifts at the time of arrival with respect to

the reference individual. For example, relative to similarly educated natives, the amount

of specific skills supplied by immigrants in the other three education groups is between

23.0 and 25.0 percentage points lower than for a high school dropout. Immigrants from

other regions of origin are generally more skilled at arrival than Mexican immigrants.

Yet, with the exception of immigrants from Western countries, all groups arrive with

specific skills that are below those of comparable native workers.11 Regarding the differ-

ent arrival cohorts, apart from the pre-1960s cohorts (for whom the intercept is highly

extrapolated), immigrants from earlier cohorts are less similar to natives upon arrival

than immigrants from more recent cohorts, a key finding that we discuss in more detail

below. Finally, the results in the first column show a negative and decreasing return to

potential experience abroad, implying that, all else equal, older immigrants arrive with

less host-country-specific skills than younger ones.

The remaining columns of Table 3 show the estimated coefficients for the interaction

terms of each of the listed characteristics and a polynomial in years since migration.

Since the magnitudes of these estimates are difficult to interpret in isolation, we visualize

11 Note that there are only very few immigrants from Western countries that are high school dropouts.
We do not bound the specific skills of immigrants at a value of one, thus allowing their wages to exceed
those of comparable natives, which is something we observe in the data for some immigrant groups.
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Parameter Estimates I

Table 3—Specific Skill Accumulation, s0(0, y, o, c, E, x)

Interactions with
years since migration:

Intercepts Linear Quadratic
(×102)

Cubic
(×103)

Region of origin:

Latin America 0.028 0.005 -0.006 -0.002
(0.009) (0.002) (0.014) (0.003)

Western countries 0.619 -0.008 0.027 -0.008
(0.018) (0.003) (0.022) (0.004)

Asia 0.183 -0.004 0.037 -0.008
(0.011) (0.002) (0.016) (0.003)

Other 0.034 0.012 -0.014 -0.003
(0.012) (0.003) (0.021) (0.004)

Education level:

High school graduate -0.230 -0.005 0.009 -0.001
(0.009) (0.002) (0.013) (0.002)

Some college -0.250 -0.008 0.020 -0.003
(0.012) (0.003) (0.016) (0.003)

College graduate -0.233 -0.002 -0.019 0.002
(0.011) (0.003) (0.017) (0.003)

Cohort of arrival:

Pre-1960s 0.335 -0.023 0.150 -0.021
(0.120) (0.016) (0.065) (0.008)

1960s -0.106 0.046 -0.148 0.018
(0.016) (0.003) (0.019) (0.003)

1970s 0.030 -0.080 0.008
(0.002) (0.014) (0.002)

1980s 0.061 0.022 -0.067 0.009
(0.009) (0.002) (0.014) (0.003)

1990s 0.242 -0.004 0.066 -0.011
(0.010) (0.002) (0.020) (0.005)

2000sa 0.199 0.003 0.070 -0.022
(0.013) (0.005) (0.056) (0.020)

2010sa 0.309 0.008 0.070 -0.022
(0.012) (0.004) (0.056) (0.020)

Experience at entry:

Linear term -0.025
(0.001)

Quadratic (×102) 0.076
(0.005)

Cubic (×103) -0.009
(0.001)

Constant (relative specific skills at arrival of a male Mexican high school
dropout who arrived in the 1970s cohort with zero years of experience):

0.804
(0.011)

Note: This table presents parameter estimates for the specific skill accumulation function of immigrant men,
{θ10o, {θ2`0o}`∈{1,2,3}}o∈O, {θ30e, {θ4`0e}`∈{1,2,3}}e∈E , {θ5`0o}`∈{1,2,3}, and {θ60c, {θ7`0c}`∈{1,2,3}}c∈C defined in
Equation (3). All parameters refer to the baseline individual, which is a Mexican high school dropout who arrived
in the United States in the 1970s with zero years of potential experience. Sample weights, rescaled by annual
hours worked are used in the NLS estimation. Standard errors in parentheses.
a Quadratic and cubic interaction terms for the 2000s and 2010s cohorts are grouped in the estimation.
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Parameter Estimates II
Table 3—Specific Skill Accumulation, s0(0, y, o, c, E, x)

Interactions with
years since migration:

Intercepts Linear Quadratic
(×102)

Cubic
(×103)

Region of origin:

Latin America 0.028 0.005 -0.006 -0.002
(0.009) (0.002) (0.014) (0.003)

Western countries 0.619 -0.008 0.027 -0.008
(0.018) (0.003) (0.022) (0.004)

Asia 0.183 -0.004 0.037 -0.008
(0.011) (0.002) (0.016) (0.003)

Other 0.034 0.012 -0.014 -0.003
(0.012) (0.003) (0.021) (0.004)

Education level:

High school graduate -0.230 -0.005 0.009 -0.001
(0.009) (0.002) (0.013) (0.002)

Some college -0.250 -0.008 0.020 -0.003
(0.012) (0.003) (0.016) (0.003)

College graduate -0.233 -0.002 -0.019 0.002
(0.011) (0.003) (0.017) (0.003)

Cohort of arrival:

Pre-1960s 0.335 -0.023 0.150 -0.021
(0.120) (0.016) (0.065) (0.008)

1960s -0.106 0.046 -0.148 0.018
(0.016) (0.003) (0.019) (0.003)

1970s 0.030 -0.080 0.008
(0.002) (0.014) (0.002)

1980s 0.061 0.022 -0.067 0.009
(0.009) (0.002) (0.014) (0.003)

1990s 0.242 -0.004 0.066 -0.011
(0.010) (0.002) (0.020) (0.005)

2000sa 0.199 0.003 0.070 -0.022
(0.013) (0.005) (0.056) (0.020)

2010sa 0.309 0.008 0.070 -0.022
(0.012) (0.004) (0.056) (0.020)

Experience at entry:

Linear term -0.025
(0.001)

Quadratic (×102) 0.076
(0.005)

Cubic (×103) -0.009
(0.001)

Constant (relative specific skills at arrival of a male Mexican high school
dropout who arrived in the 1970s cohort with zero years of experience):

0.804
(0.011)

Note: This table presents parameter estimates for the specific skill accumulation function of immigrant men,
{θ10o, {θ2`0o}`∈{1,2,3}}o∈O, {θ30e, {θ4`0e}`∈{1,2,3}}e∈E , {θ5`0o}`∈{1,2,3}, and {θ60c, {θ7`0c}`∈{1,2,3}}c∈C defined in
Equation (3). All parameters refer to the baseline individual, which is a Mexican high school dropout who arrived
in the United States in the 1970s with zero years of potential experience. Sample weights, rescaled by annual
hours worked are used in the NLS estimation. Standard errors in parentheses.
a Quadratic and cubic interaction terms for the 2000s and 2010s cohorts are grouped in the estimation.
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Note: This table presents parameter estimates for the specific skill accumulation function of immigrant men,
{θ10o, {θ2`0o}`∈{1,2,3}}o∈O, {θ30e, {θ4`0e}`∈{1,2,3}}e∈E , {θ5`0o}`∈{1,2,3}, and {θ60c, {θ7`0c}`∈{1,2,3}}c∈C defined in
Equation (3). All parameters refer to the baseline individual, which is a Mexican high school dropout who arrived
in the United States in the 1970s with zero years of potential experience. Sample weights, rescaled by annual
hours worked are used in the NLS estimation. Standard errors in parentheses.
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Results - Heterogeneous Assimilation Patterns

Figure 4. Skill Accumulation Profiles, s0(0, y, o, c, E, x)
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Note: The figure displays predicted skill accumulation profiles for different groups based on the estimates reported
in Table 3. The baseline individual in all figures is a synthetic individual with the average characteristics of all
immigrant men in the sample, except for the characteristic that is being plotted in each graph. Panel A displays
the evolution of specific skills over time spent in the United States by region of origin, Panel B by education level,
and Panel C by arrival cohort.

them in Figure 4, plotting the predicted skill accumulation profiles of different types

of immigrants. The baseline individual in all figures is a synthetic individual with the

average characteristics of all immigrant men in the sample, except for the characteristic

that is being varied in each graph. Figure 4A depicts the evolution of specific skills by

region of origin, holding the level of education, year of arrival, and potential experience

upon entry constant at their baseline levels. With the exception of immigrants from

Western countries, all groups arrive with specific skills that are significantly below those

of comparable natives, with Mexicans showing the lowest skill level upon arrival. Over

time, all these groups accumulate specific skills so that the gap relative to natives shrinks

significantly. However, none of these groups is able to entirely close the gap.

Figure 4B shows the corresponding profiles by level of education, holding the region of

origin, year of arrival, and potential experience abroad at their baseline levels. Relative to

similarly educated natives, immigrant high school dropouts arrive with the highest level

of specific skills, reflecting the fact that they are more similar to native dropouts than,

for example, immigrant college graduates are to native college graduates. Contrary to all

other education groups, who only reach about 70–80 percent of their native counterparts’

specific skill levels, immigrant high school dropouts manage to not only reach but surpass

the native level of specific skills after about 10 years in the country, which could be due

to differential selection into the immigrant and native high school dropout populations.12

Figure 4C plots the skill accumulation profiles by arrival cohort, omitting the pre-1960s

and post-2000s cohorts, which, even though they are accounted for in the estimation as

shown in Table 3, we only observe partially. While the 1960s cohort faced a substan-

12 Note, again, that the synthetic average immigrant has more weight of Western immigrants and less
weight of Mexican immigrants than the average high school dropout.
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Figure 5. English Proficiency

A. By origin

0
.1

0
.2

0
.3

0
.4

0
.5

0
.6

0
.7

S
h

a
re

 s
p

ea
k

in
g
 g

o
o
d

 E
n

g
li

sh

0 5 10 15 20 25 30

Years in the United States

Mexico Latin America  

Western Asia Other

B. By education

0
.1

0
.2

0
.3

0
.4

0
.5

0
.6

0
.7

S
h

a
re

 s
p

ea
k

in
g
 g

o
o
d

 E
n

g
li

sh

0 5 10 15 20 25 30

Years in the United States

HS dropout HS graduates

Some coll. College grads

C. By cohort

0
.2

5
0
.3

0
.3

5
0
.4

0
.4

5
0
.5

S
h

a
re

 s
p

ea
k

in
g
 g

o
o
d

 E
n

g
li

sh

0 5 10 15 20 25 30

Years in the United States

1960−1969 1970−1979

1980−1989 1990−1999

Note: The figure displays English language proficiency profiles predicted from a linear regression of an indicator
for “speaking English very well” or “only speaking English” on all the variables included in the specific-skills
function s0(·) and year dummies on a sample of men. The baseline individual in all figures is a synthetic
individual with the average characteristics of all immigrant men in the sample except for the characteristic
that is plotted in each graph. Panel A displays the evolution of English proficiency over time spent in the
United States by region of origin, Panel B by education level, and Panel C by arrival cohort, holding all other
characteristics constant at baseline.

ure 5C provides further support for this finding by showing that the fraction of immigrants

who arrive with a high level of English language proficiency has been steadily increasing

over time. The fact that the language profiles in Figure 5C mirror their counterparts in

Figure 4C suggests that our estimated skill accumulation profiles indeed reflect changes

in the specific skills of immigrant workers.

C. Elasticity of substitution and demand shifters

The estimates of the remaining parameters of the model σ and δ̃ are reported in Table 4.

Panel A reports our baseline estimate of the elasticity of substitution between general and

specific skills σ, which is a precisely estimated 0.02. Interpreting this value is difficult,

given the absence of comparable estimates in the literature. To get a sense of the plausi-

bility of this magnitude, we perform two different exercises. First, consider the following

equation from our model, which relates relative skill prices to relative skill supplies:

ln

(
rSt
rGt

)
= δ̃t+

1

σ
ln

(
Gt

St

)
. (14)

According to this expression, a one percent increase in the ratio of general to specific

skills is associated with an increase in the relative skill prices of 1/σ percent. Aggregating

across state-specific labor markets, the predicted relative supplies of general skills Gt/St

increased from 1.0023 in 1970 to 1.0192 in 2020, which corresponds to an increase of 1.67

log points. Given an estimated inverse elasticity of 50.5, such a change is associated with

an increase in the relative price of specific skills of 1.67× 50.5 = 107.8 log points over the

last 50 years, suggesting a quantitatively important role for labor market competition.

Table 4 shows that this increase is further amplified by secular shifts in the relative

demand for specific skills, which raise relative skill prices in 1.3 log points per year.
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Model Fit

Appendix B: Additional Tables and Figures

Table B1—Additional Descriptives

Census year:

1970 1980 1990 2000 2010 2020

Immigrant share (%) 3.8 5.0 6.9 10.8 14.5 16.3

Number (millions):

Natives 46.9 62.2 76.0 86.9 89.3 97.2
Immigrants 1.8 3.1 5.3 9.4 12.9 15.9

Men (%):

Natives 67.8 60.8 56.1 54.1 52.6 52.7
Immigrants 64.6 59.6 58.8 59.4 57.5 56.7

Age:

Natives 43.2 41.3 40.7 42.4 44.1 43.6
Immigrants 44.0 42.2 42.4 42.4 44.2 45.6

Hourly wage:

Natives 18.8 18.8 18.1 19.5 19.0 19.8
Immigrants 18.5 18.1 17.2 17.8 16.3 19.1

HS dropouts (%):

Natives 38.2 21.7 10.3 6.4 4.5 3.6
Immigrants 48.1 39.5 30.8 28.6 25.9 21.1

HS graduates (%):

Natives 36.4 39.9 35.3 40.4 35.1 32.7
Immigrants 24.2 24.3 24.8 28.6 28.1 28.2

Some college (%):

Natives 11.6 17.6 29.0 23.8 25.8 24.9
Immigrants 11.4 12.9 18.2 13.8 13.9 13.5

College graduates (%):

Natives 13.8 20.8 25.3 29.4 34.5 38.8
Immigrants 16.3 23.2 26.2 29.0 32.1 37.2

Note: The statistics are based on the sample of immigrants aged 25-64 reporting positive income (not living in
group quarters) in the United States from the Census 1970, 1980, 1990, 2000, the pooled ACS 2009-2011 (labeled
as 2010), and the ACS of 2018 and 2019 (labeled as 2020). Observations are weighted by the personal weights
obtained from IPUMS, rescaled by annual hours worked.

Figure B1. Goodness of Fit (Men)
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Note: The figure compares the solid lines of Figure 1 (reproduced here as solid lines as well) with analogous
regression lines estimated on the wages predicted by our model for men given the estimated parameters (dashed).
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Results - Elasticity of Substitution

Table 4—Elasticity of Substitution Parameter, σ, and Demand Shifters, δ̃

Point Standard Confidence
estimate error interval

Elasticity of substitution (σ) 0.020 (0.002) [0.017,0.024]

Trend in relative demand (δ̃) 0.013 (0.001)

Note: This table presents parameter estimates for the elasticity of substitution between general and specific skills
σ and the demand shifter parameter included in δt. Both parameters are defined in Equation (1) and estimated
by NLS following the procedure described in Section IV.B. Sample weights, rescaled by annual hours worked, are
used in the estimation and the computation of aggregates.

An alternative way of making sense of our estimate of σ is to formally link it to the

elasticity of substitution between natives and immigrants that has been estimated in the

literature. Let N` denote the number of natives of type (or with characteristics) `, and

let I`′ denote the number of immigrants of type `′. By definition, the total amount of

general skill units is given by G =
∑

` h`N` +
∑

`′ h`′I`′ , and the total amount of specific

skill units by S =
∑

` h`N` +
∑

`′ h`′s`′I`′ , where h`, h`′ and s`′ respectively denote the

productivity factors and specific skill units of individuals of types ` and `′.

The elasticity of substitution between natives and immigrants holding constant each

group’s skill composition (that is, d lnN` = d lnN ∀`, and d ln I`′ = d ln I ∀`′) is defined

as εNI ≡ d ln(N/I)
d ln[(∂Y/∂I)/(∂Y/∂N)]

. Evaluated at market values δ, G and S, the elasticity of

substitution between natives and immigrants, derived in Appendix C, is given by:

εNI =
σ
[
1 + s̃Iδ

(
G
S

) 1
σ

] [
1 + δ

(
G
S

) 1
σ

]

(1− s̃I)δ
(
G
S

) 1
σ

(
Nh̄N
S
− Nh̄N

G

) , (15)

where h̄N ≡
∑

` h`
N`
N

is the average productivity factor of natives and s̃I ≡
∑

`′ s`′
h`′I`′∑
`′ h`′I`′

is the average of immigrants’ specific skill units (weighted by their productivity factors).

This elasticity tends to infinity when σ approaches infinity or s̃I converges to one.

Evaluating Equation (15) at our parameter estimates, Figure 6 compares a set of (in-

verse) elasticities of substitution implied by our estimate together with a benchmark

elasticity taken from Ottaviano and Peri (2012).14 The horizontal lines represent the

elasticities of substitution for the years 1990, 2000 and 2010, computed at the national

level after aggregating general and specific skills across states. These estimates are 0.013

for year 1990, 0.020 for 2000, and 0.025 for 2010, in the same ballpark as the estimate in

Ottaviano and Peri (2012), which is 0.034 (s.e. 0.008) for the period 1990–2006.

Figure 6 also shows how our model predicts different elasticities of substitution for dif-

ferent markets, depending on the size and skill composition of their native and immigrant

14 The elasticities of substitution in Ottaviano and Peri (2012) are derived from a three-level CES
production function in which immigrants and natives are allowed to be imperfect substitutes within
narrowly defined education and experience cells. Among the many specifications the authors estimate,
we select the one most directly comparable to our setting, which is based on a pooled sample of men and
women, including full- and part-time workers weighted by hours worked, and that does not include fixed
effects (specifically, Ottaviano and Peri, 2012, Table 2, row 3, column 1, p. 171). Since their estimates are
obtained using data for years 1990 to 2006, we report predictions for the censuses of 1990, 2000, and 2010.
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Variation in Relative Supplies and Skill Prices

Figure 7. Changes in Relative Supplies and Relative Skill Prices
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the relative supply of general skills reduced their price relative to that of specific skills

from 0.89 to 0.38 (orange solid line). The growing relative demand for specific skills

pushed this ratio of skill prices further down to 0.20 (orange dashed line).

Figure 7B illustrates the relationship between raw immigrant population shares and

relative skill prices (net of demand effects) at the state-year level, thus reflecting both

time and spatial variation. There is a clear negative relationship between the two, with

the relative price of general skills well below 0.3 in states with large immigrant population

shares like California, Florida, or New York, and values of around one in state-year cells

characterized by low immigrant shares. The plot also reveals substantial spatial variation

within a given year, which is the variation used to identify the parameter σ.

VI. Labor Market Competition and Immigrant Wage Assimilation

In this section, we use our estimated model to study how labor market competition

affects the wage assimilation of immigrants. In Section VI.A, we illustrate how chang-

ing equilibrium skill prices shape individual wage assimilation profiles, focusing on three

specific but meaningful examples. In Section VI.B, we provide a more comprehensive

assessment by quantifying the extent to which the labor market competition effect con-

tributes to the observed changes in wage assimilation profiles depicted in Figure 1.

A. Some illustrative examples

Figure 8 shows, for three distinct groups of immigrants, wage assimilation profiles un-

der different counterfactual scenarios. The three groups considered are Mexican high
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Robustness Checks I

Table 5—Selected Parameter Estimates from Robustness Checks

A. Additional elements of assimilation profiles included in some of the checks

Interaction with
years since migration:

Direct
effect

Linear Quadratic
(×102)

Cubic
(×103)

Share of state’s population -0.522 0.004 -0.108 0.015
(0.139) (0.034) (0.226) (0.042)

Stock in the state (×106) -0.096 -0.005 0.024 -0.004
(0.021) (0.005) (0.032) (0.006)

Potentially undocumented — -0.008 0.021 -0.004
(0.001) (0.015) (0.004)

B. Alternative specifications of the demand shifters for relative skill prices

δ̃1|δ̃1980 δ̃2(×102)|δ̃1990 δ̃2000 δ̃2010

Quadratic specification -0.032 0.112 — —
(0.004) (0.013)

Time dummies -0.718 -0.022 0.129 0.390
(0.052) (0.053) (0.055) (0.079)

C. Elasticity of substitution between general and specific skills (σ)

Estimate Standard error

Baseline estimate: 0.021 (0.002)

Networks:

Share of state’s population 0.024 (0.003)
Stock in the state 0.023 (0.003)

Undocumented migrants:

Reweighted only 0.020 (0.002)
Reweighted and differential convergence 0.020 (0.001)

Selective outmigration:

Borjas and Bratsberg (1996) 0.020 (0.002)
Rho and Sanders (2021) 0.017 (0.002)
Constant distribution synthetic cohorts 0.024 (0.002)

Alternative specifications for demand factors:

Quadratic specification 0.023 (0.002)
Time dummies 0.025 (0.002)

Alternative labor market definitions:

Education-state 0.033 (0.002)
Census divisions 0.014 (0.001)

Optimal instruments (GMM) with aggregates based on Card (2001):

Baseline instrument 0.061 (0.015)
Quadratic for the instrument of σ 0.046 (0.009)
Quadratic for all instruments 0.020 (0.003)

Note: Panel A of this table presents estimates for the additional parameters associated with the two specifications
of the networks robustness check and the specification that allows for differential convergence between potentially
undocumented and legal immigrants. Each row corresponds to a single specification. Panel B shows the parameters
for the alternative specifications of the relative demand shifters. Panel C shows the estimated elasticities of
substitution between general and specific skills (σ) for the various robustness checks. Standard errors are reported
in parentheses.
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Robustness Checks II

Table 5—Selected Parameter Estimates from Robustness Checks

A. Additional elements of assimilation profiles included in some of the checks

Interaction with
years since migration:

Direct
effect

Linear Quadratic
(×102)

Cubic
(×103)

Share of state’s population -0.522 0.004 -0.108 0.015
(0.139) (0.034) (0.226) (0.042)

Stock in the state (×106) -0.096 -0.005 0.024 -0.004
(0.021) (0.005) (0.032) (0.006)

Potentially undocumented — -0.008 0.021 -0.004
(0.001) (0.015) (0.004)

B. Alternative specifications of the demand shifters for relative skill prices

δ̃1|δ̃1980 δ̃2(×102)|δ̃1990 δ̃2000 δ̃2010

Quadratic specification -0.032 0.112 — —
(0.004) (0.013)

Time dummies -0.718 -0.022 0.129 0.390
(0.052) (0.053) (0.055) (0.079)

C. Elasticity of substitution between general and specific skills (σ)

Estimate Standard error

Baseline estimate: 0.021 (0.002)

Networks:

Share of state’s population 0.024 (0.003)
Stock in the state 0.023 (0.003)

Undocumented migrants:

Reweighted only 0.020 (0.002)
Reweighted and differential convergence 0.020 (0.001)

Selective outmigration:

Borjas and Bratsberg (1996) 0.020 (0.002)
Rho and Sanders (2021) 0.017 (0.002)
Constant distribution synthetic cohorts 0.024 (0.002)

Alternative specifications for demand factors:

Quadratic specification 0.023 (0.002)
Time dummies 0.025 (0.002)

Alternative labor market definitions:

Education-state 0.033 (0.002)
Census divisions 0.014 (0.001)

Optimal instruments (GMM) with aggregates based on Card (2001):

Baseline instrument 0.061 (0.015)
Quadratic for the instrument of σ 0.046 (0.009)
Quadratic for all instruments 0.020 (0.003)

Note: Panel A of this table presents estimates for the additional parameters associated with the two specifications
of the networks robustness check and the specification that allows for differential convergence between potentially
undocumented and legal immigrants. Each row corresponds to a single specification. Panel B shows the parameters
for the alternative specifications of the relative demand shifters. Panel C shows the estimated elasticities of
substitution between general and specific skills (σ) for the various robustness checks. Standard errors are reported
in parentheses.
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Table 5—Selected Parameter Estimates from Robustness Checks

A. Additional elements of assimilation profiles included in some of the checks

Interaction with
years since migration:

Direct
effect

Linear Quadratic
(×102)

Cubic
(×103)

Share of state’s population -0.522 0.004 -0.108 0.015
(0.139) (0.034) (0.226) (0.042)

Stock in the state (×106) -0.096 -0.005 0.024 -0.004
(0.021) (0.005) (0.032) (0.006)

Potentially undocumented — -0.008 0.021 -0.004
(0.001) (0.015) (0.004)

B. Alternative specifications of the demand shifters for relative skill prices

δ̃1|δ̃1980 δ̃2(×102)|δ̃1990 δ̃2000 δ̃2010

Quadratic specification -0.032 0.112 — —
(0.004) (0.013)

Time dummies -0.718 -0.022 0.129 0.390
(0.052) (0.053) (0.055) (0.079)

C. Elasticity of substitution between general and specific skills (σ)

Estimate Standard error

Baseline estimate: 0.021 (0.002)

Networks:

Share of state’s population 0.024 (0.003)
Stock in the state 0.023 (0.003)

Undocumented migrants:

Reweighted only 0.020 (0.002)
Reweighted and differential convergence 0.020 (0.001)

Selective outmigration:

Borjas and Bratsberg (1996) 0.020 (0.002)
Rho and Sanders (2021) 0.017 (0.002)
Constant distribution synthetic cohorts 0.024 (0.002)

Alternative specifications for demand factors:

Quadratic specification 0.023 (0.002)
Time dummies 0.025 (0.002)

Alternative labor market definitions:

Education-state 0.033 (0.002)
Census divisions 0.014 (0.001)

Optimal instruments (GMM) with aggregates based on Card (2001):

Baseline instrument 0.061 (0.015)
Quadratic for the instrument of σ 0.046 (0.009)
Quadratic for all instruments 0.020 (0.003)

Note: Panel A of this table presents estimates for the additional parameters associated with the two specifications
of the networks robustness check and the specification that allows for differential convergence between potentially
undocumented and legal immigrants. Each row corresponds to a single specification. Panel B shows the parameters
for the alternative specifications of the relative demand shifters. Panel C shows the estimated elasticities of
substitution between general and specific skills (σ) for the various robustness checks. Standard errors are reported
in parentheses.
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