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1 Introduction





















within each group g.14 To focus on the implications ofnI



region reallocates factors away from immigrant-intensive occupations withing; if � rg > � , we
havecrowding in: an immigrant in�ux induces factors to move towards immigrant-intensive
occupations within g.16

Because� rT > � rN , we can compare the di�erential response of more to less immigrant-
intensive occupations inT and N : within T, immigration causes less crowding out of (or







summarizes how region and education-speci�c changes in immigration,
�

nI
re

	
e
, are transmit-

ted to occupation o in region r via the initial immigrant intensity of ro in each education
cell, SI

reo. The treatment e�ect of xro for tradable occupations in (22) is



on the supply of native workers or the productivity of speci�c occupations at the regional





in�ows across other regions and if the historical attraction of immigrants to particular regions
is due to longstanding migration networks (i.e.,f Ic

re is not a function of recent shocks to



are those without a college degree. Although these education groups may seem 8(.)27,b-





















chooses her region, and then draws her productivity shocks across occupations and chooses
her occupation. Under these assumptions, the measure of workers of typek (and source
country c for immigrants) with education e in region r is given by

N D
re =

�
UD

re



5.2 Calibration



� � � � � �



Allocation regression Labor payment regression
Low education High education

� D -0.006 0.005
� D

N -0.332 -0.345

 0.459

 N -0.296
R-sq 0.99 0.99 1.00

Table 5: Regression results using model-generated data



labor allocation regression estimates. This alternative is motivated by the concern that our
�nding of stronger crowding out within nontradables relative to within tradables could be
a byproduct of higher immigrant-native substitution elasticities in nontradables relative to
tradables. In this case, however, the model has counterfactual predictions for how labor pay-
ments respond to immigration. In particular, relative labor payments to immigrant-intensive
occupations counterfactually increase relatively more within nontradable than within trad-
able occupations in response to an in�ow of immigrants,
 N = 0:043. Similarly, prices of
immigrant-intensive occupations do not fall relatively more within nontradable than within
tradable occupations, which is inconsistent with evidence in Cortes (2008).













Figure 8: Doubling of high education immigrants: change in the real wage of low-education
native-born workers across CZs

Figure 9: Doubling of high education immigrants: change in real wage of low education
domestic workers and change in education wage premium of domestic workers, across CZs



Figure 10: Doubling of high education immigrants: change in domestic occupation wage
(de�ated by the price index) by occupation in Los Angeles, CA

Figure 11: Doubling of high education immigrants: highest occupation wage increase minus
lowest occupation wage increase across CZs



enceinrealwageadjustmentbetweenthetwosetsofoccupationsisnowrathermodest.In
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Theoretical Appendix





whereSP
ro denotes the share of occupationo



The previous expression and equation (36) yield54
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The previous expression and equation (34) yield
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The previous expression is equivalent to
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We similarly obtain from equations (49) and (50)
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which, together with our restriction that Z k
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r (o) (�rst-order) stochastically dominates
� D

r (o). SinceSI
ro is increasing ino, equation (52) therefore implieszr � 0, which implies

� I
r � 0 if � < � r : Combining the two cases (� � � r and � < � r ), we obtain the result that
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ro . Here, we prove that� A

ro > 0 () (� D
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is strictly positive, sincezr � 1 and



If � rg = �, then wD
ro



whereL k
o (t) is employment of e�ciency units of factor k in task t in occupationo and where

� > 1. Therefore, domestic and immigrant e�ciency units of labor are perfectly substitutable
in the production of each task, up to a task-speci�c productivity di�erential. A lower value of
� implies that this productivity di�erential is more variable across tasks. The cost function
implied by this production function is Co(z) = minfC D

o (z); C I
o (z)g, where the unit cost of

completing taskt using domestic labor is
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The resulting comparative statics on immigration are very similar to those in our baseline
model. Speci�cally, consider changes in the supply of native or immigrant workers by edu-
cation, nDe

r and nIe
r , which result in changes in aggregate supplies of workers by education

given by

n



Part II

Empirical Appendix

D Summary statistics and occupation details







1980 2012
Characteristicsof Workers Natives Immigrants Total Natives Immigrants Total

Tradable

Share of female 0.49 0.47 0.49



Most and least immigrant-intensive occupations (low-education immigrants)
15 most immigrant-intensive occupations 15 least immigrant-intensive occupations
Agriculture Police
Food Preparation and Service













but among low-education workers evidence of stronger crowding out within nontradables



Dependent variable: log change in labor payments in a region-occupation, 1950-1980

(1) (2) (3)
OLS 2SLS RF

xro -.0103 -.0054 -.1792
(.1557) (.3645) (.3064)

Io (N ) x x (



Dependent variable: log change in labor payments in a region-occupation, 1980-2007

(1) (2) (3)
OLS 2SLS RF

xro .3552*** .3529** .2613**
(.1074) (.1387) (.1057)

Io (N ) xro -.3916*** -.4567*** -.345***
(.1245) (.1321) (.0834)



Dependent variable: log change in labor payments in a region-occupation, 1990-2012

(1) (2) (3)
OLS 2SLS RF

xro .5592*** .5133*** .7175***
(.0818) (.1302) (.1192)

Io (N ) xro



Dependent variable: log change in labor payments in a region-occupation, 1980-2012

(1) (2) (3)
OLS 2SLS RF

xro .2844*** .155 .1294
(.0736) (.1056) (.1003)

Io (N ) xro -.2067** -.1894** -.177*
(.0881) (.0962) (.0914)

Obs 34642 34642 34642
R-sq .895 .895 .895

Wald Test: P-values 0:14 0:58 0:35

A-P F-stats (�rst stage)
xro 40.76
Io (N ) xro 35.57





Dependent variable: log change in the employment of domestic workers in a
region-occupation, 1980-2012

(1) (2) (3) (1)







Dependent variable: log change in the employment of domestic workers in a



Dependent variable: log change in labor payments in a region-occupation, 1980-2012



Dependent variable: log change in labor payments in a region-occupation, 1980-2012

(1) (2) (3)
OLS 2SLS RF

xro .6055*** .6847*** .5256***
(.1317) (.162) (.1139)x

.162) .162) (3)





Dependent variable: log change in the employment of domestic workers in a
region-occupation, 1980-2012
(1)

1)]TJ ET q 0.8999939 0 0 0.8999939 215.1074516 6399 0 8048 cm 0.398 w  0 0 m 0 14.446 l S Q BT /T1_0 11.955 Tf 0.9 0 0 02.004926558 666.0474OLS(1)

1)1)(1)



E.5 Alternative occupation aggregations

Dependent variable: log change in the employment of domestic workers in a
region-occupation, 1980-2012





Dependent variable: log change in the employment of domestic workers in a
region-occupation, 1980-2012



Dependent variable: log change in labor payments in a region-occupation, 1980-2012







F Additional wage analysis

In examining the impact of immigration on native-worker wages in Section 4.5, we treat



Dependent variable: change in the average wage of domestic workers in a
region-occupation, 1980-2012





wageD
re � wageD

re0�000�00

�D
re �D

re0�(0)Tj /T1_4 11.955 T811.6 -9a68456 Td+00�000�000



For comparison, we note that when we run this regression using model-generated data
without including controls zr , we obtain � 1 = �0:065 in the OLS speci�cation, � 1 = �0:062
in the reduced form speci�cation, and� 1 = �0:066 in the 2SLS speci�cation.
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Part III

Quantitative Model Appendix



changes in occupation output
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imply that region r 's sales to region



In our model calibration, we assume





To estimate this regression in data generated by our model, we take the following steps.
First, starting from an initial equilibrium, we feed into our quantitative model the change
in national supplies of immigrants within each education group and source country between
1980 and 2012,fn Ic

e ge;c, and solve the model's general equilibrium, allowing for all workers to
reallocate across occupations and regions. Second, since we have three immigrant and only
two native education groups, within each region we aggregate wage changes across low- (high
school dropout) and medium- (high school graduate and some college) education immigrants
to construct changes in average wages for immigrants without a college degree by region.
Similarly, since we have many regions, we aggregate wage changes across CZs to construct na-
tional average wage changes for immigrants with and without college degrees and for natives
with and without college degrees. Finally, the parameters~I t and � N are then exactly identi-
�ed in equation (65), where� N =

�
nD

Ht � nI
Ht � nD

Lt + nI
Lt

� ��
wageI

Ht � wageD
Ht � wageI

Lt + wageD
Lt

�
.

We estimate a value of� N equal to 9:4. This estimate of� N is at the lower end of the range





outofimmigrant-intensivetradableoccupations.

64 At our baseline parameterization, we now show that our model predicts that a foreign






