
Sorting in the Marriage Market: The Role of
Inequality and its Impact on Intergenerational

Mobility

Victoria Raskin∗

New York University

November 21, 2022

[Please click here for the most recent version]

Abstract

I study the long-run impacts of a trade-induced increase in marital sorting.
First, I exploit heterogeneous effects by gender and education of a trade-induced
labor demand shock to test how changes in inequality affect assortative mat-
ing. I find that increased men’s skill premium leads to increased sorting in
the marriage market, as it deters marriages between college-educated women
and high-school-educated men. Second, I study the potential long-term conse-
quences of increased sorting on intergenerational mobility. I present suggestive
evidence that marriages in which both spouses have a college degree invest more
time and resources in their children, and their children outperform others from
an early age. Increased sorting can then lead to higher inequality in children’s
initial human capital development, lowering intergenerational mobility. I de-
velop an Aiyagari-style overlapping-generations life-cycle model with an explicit
marriage market to estimate the long-run effect of the trade shock on intergen-
erational mobility. The model, estimated to the US in the 2000s, implies that
the trade-induced increase in assortative mating can reduce intergenerational
mobility by 0.9%.
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1 Introduction

Assortative mating has been increasing in the US in recent decades.1 In this pa-

per I study how a trade-induced increase in inequality affects sorting in the marriage

market, and the potential long-term consequences of the increased sorting on inter-

generational mobility. First, I study how the negative labor demand shock induced

by increased import competition from China differently affects workers by gender and

education. As low-skilled workers, particularly men, are disproportionately affected,

I exploit the trade shock as an exogenous change in inequality to test the prediction

that increased inequality increases sorting. Consistent with Fernández et al. (2005)

model of household formation, I find that an increase in the skill premium affects

the incentives of whom to marry: as men’s skill premium increases, matches between

college-educated women and high-school-educated men are less likely, as the cost of

marrying down increases for women.

Second, I study the long-term consequences of the trade shock on intergenerational

mobility. I present suggestive evidence that marriages in which both spouses have

a college degree invest more time and resources in their children, and their children

outperform others from an early age. To estimate the impact of increased assorta-

tive mating on intergenerational mobility, I develop and estimate an Aiyagari-style

overlapping generations life-cycle model with marriage market in which both parents’

education affects children’s initial conditions.

Why is sorting in the marriage market increasing? What determines who matches

with whom? Becker’s seminal paper (Becker, 1973) on household formation proposes

that marriage’s economic gains arise from earnings differences in the labor market,

which leads to household specialization to exploit comparative advantages: married

women perform almost all household work and married men focus on market work. In

these types of models, changes to the relative economic stature of men versus women

affect the gains from marriages and thus, the incentives to marry. As household tech-

nology improved (e.g., electric washing machines and microwaves) and the labor force

participation of married women increased, the traditional gender specialization norm

weakened. To account for marriages with little gender-based division of labor, the lit-

erature turned to models in which gains from marriage stem from joint consumption

(e.g., Fernández et al., 2005; Stevenson and Wolfers, 2007), or the joint production of

public goods, such as children’s human capital (e.g., Chiappori et al., 2017). In these

1See, e.g., Schwartz and Mare (2005)
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models, spouses’ human capital are complements, and thus, an increase in the skill

premium affects the incentives of whom to marry: if inequality increases, matches

between different classes of individuals are less likely, as the cost of marrying down

increases (Fernández et al., 2005). I confirm these models prediction exploiting an

exogenous change to men’s skill premium that results from heterogeneous effects of a

trade-induced labor demand shock.

I first establish how the labor-demand shock caused by increased Chinese import

competition affected workers differently depending on their educational level and gen-

der, and how these heterogeneous effects affect relative incomes across groups. I find

that high-school-educated workers are disproportionately affected, particularly men:

(i) Displacements increases for high-school-educated men and women, but women are

able to compensate for most job losses by moving to non-manufacturing sectors; (ii)

the gender gap in annual earnings decreases for high-school-educated workers but not

for college-educated ones; and (iii) the skill premium increases for men and not for

women.

I study the consequences of these changes on marriage prevalence across different

types of matches based on the education level of the spouses. Contrary to Becker’s

model of household specialization prediction, the decrease of relative stature of high-

school-educated men versus high-school-educated women does not lead to a decrease

in their marriage prevalence. onsistent with models in which spouses’ human capital

are complements, the increase in inequality increases assortative mating: the trade-

induced decrease in marriage prevalence is driven entirely by college-educated women

marrying less often with high-school-educated men, as the increase in men’s skill gap

increases women’s cost of “marrying down”.

In the second part of the paper, I study the consequences of increased sorting on

intergenerational mobility. The literature on early childhood development stresses

the importance of early investments in children’s skill formation as determinants of

later socioeconomic success (Carneiro and Heckman, 2003; Cunha et al., 2010). Both

mother’s and father’s time investments have been shown to be crucial inputs in the

child’s skill formation and outcomes, and, as children age, monetary investments

become relatively more productive (Del Boca et al., 2014; Verriest, 2022). I show

that in marriages in which both spouses hold a college degree, both the mother and

father invest more time with their kids than in other marriages, and that they also

invest more resources in their kids. Additionally, looking at different measures of

cognitive skills, I find that children from skilled marriages (i.e., both parents hold a
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college degree) outperform children from other type of marriages since young ages.

Thus, higher sorting in the marriage market can amplify differences in early childhood

development, increasing differences in initial human capital accumulation.

I exploit substantial variation both in mobility and sorting across regions in the

US to analyze the empirical correlation between sorting and mobility. I focus on the

cohort born in 1980-82, for which I have measures of mobility by Commuting Zone

(CZ),2 and I estimate how sorted were the marriages from which those kids were born

using 1980 Census data. I find that CZs with higher sorting present lower rates of

intergenerational mobility.

Finally, to quantitatively evaluate the role of the assortative mechanism on inter-

generational mobility, I build a heterogeneous-agent life-cycle model with marriage

market. The type of marriage (i.e., the education profiles of both parents) influences

intergenerational persistence as it affects children’s initial human capital, educational

attainment through a school taste parameter, and their initial economic resources. I

estimate the model using simulated method of moments to match moments of the

data of the US in the 2000s. The estimated model replicates moments of sorting in

the marriage market, intergenerational mobility, and education persistence by type

of marriage. I also validate the model by demonstrating its ability to replicate non-

targeted moments. I then use the estimated model to evaluate how changes in sorting

affect mobility. I find that if sorting were as low as the least sorted marriage market

within the US (at a CZ level), mobility would increase by 11%, which is half the

standard deviation in intergenerational mobility across CZs.

Related literature

This paper relates to several literatures. First, it belongs to the literature on the

effects of increased import competition from China on local labor markets. Labor

markets more exposed to import competition from China experienced larger declines

in manufacturing employment, employment-population ratios, earnings for low-wage

workers (Autor et al., 2013, 2014; Pierce and Schott, 2016); and larger increases

in childhood and adult poverty, single-parenthood, and mortality related to drug

and alcohol abuse, as well as greater uptake of government transfers (Autor et al.,

2019).3 I add to this literature by establishing how the negative labor-demand shock

differently affected workers by their educational attainment, and thus, how it affected

2Available at http://www.equality-of-opportunity.org/data/
3See Autor et al. (2016) and Redding (2020) for a literature review
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inequality. Second, my paper integrates with the literature on household formation.

In integrating these two literatures my paper is close to Autor et al. (2019). They

show how shifts in the relative economic stature of young men versus young women

affected marriage prevalence. In this paper, I show that the effects on labor and

marriage markets outcomes vary by education and gender, and so do the effects on

marriage market. I find that the decrease in marriage prevalence is driven by college

educated women marrying less with high-school-educated men.

Third, this paper relates to a growing literature that incorporates early human

capital development and intergenerational linkages into Aiyagari-style overlapping-

generation life-cycle model to study the determinants of inequality and intergenera-

tional persistence. Abbott et al. (2019) study the importance of liquidity constraints

on education attainment in a model with endogenous initial human capital. Daruich

(2019) incorporates early childhood investments in a life-cycle model to be able to

study the effects of long-run large-scale early childhood policies. Daruich and Ko-

zlowski (2020) study the impact of fertility choices on inequality and social mobility.

Daruich and Fernández (2020) incorporate intergenerational linkages to study the

dynamic consequences of a universal basic income policy. Finally, Lee and Seshadri

(2019) allow parental time and money investments to evaluate the role of early in-

vestments on the persistence of economic status across generations. In all of these,

except for Abbott et al. (2019), the agent is a household. In my model, an agent is an

individual and I explicitly model how they match to form a household. This allows

me to study how sorting in the marriage market affects mobility.

The rest of the paper is organized as follows. Section 2 presents the effects of

increased import competition from China on marriage patterns. Section 3 shows how

investment in kids and kids’ outcomes vary by marriage type, and the geographical

correlation between sorting and intergenerational mobility. Section 4 develops the

model. Section 5 details the estimation process. Section 6 studies the effects of

sorting on mobility and Section 7 concludes.

2 Labor shock effects on marriage patterns

2.1 Empirical Strategy

I follow Autor et al. (2019) empirical strategy. I exploit regional variation in

exposure to rising manufacturing competition from China, stemming from initial dif-

ferences in industry specialization across US Commuting Zones (CZs), to understand
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how shocks to the labor market affect employment and marriage patterns.

The measure of the local labor market shock is the average change in Chinese

import penetration in a CZ’s industries, weighted by each industry’s share in initial

CZ employment:

∆IPiτ =
∑
j

Lij90

Li90

∆IPjτ . (1)

Where ∆IPj =
∆Mjτ

Yj91+Mj91−Xj91
is the growth of Chinese import penetration in the

US for industry j over period τ , computed as the growth in US imports from China

divided by initial absorption in 1991 (pre-shock). The change in import penetration

for industry j is apportioned to each CZ according to the share of industry j in CZ

i’s total employment, as measured in County Business Patterns data in 1990.

Chinese import penetration increased by 0.81 percentage points between 1990 and

2000, and 1.12 percentage points between 2000 and 2014.

I study the causal effects of trade shocks on employment and marital status of the

young-adult population ages 25-34 by fitting models of the form:

∆Ysiτ = ατ + β1∆IPiτ +X′
iτβ2 + esiτ . (2)

I focus on the 25 to 34 adults as I want to study marriage formation patterns.

The median age at first marriage is above 25 years old across the whole period under

study. As I am interested in matches by education pairs, I need agents to have had

enough time to acquire education. Finally, the share of individuals with a college

diploma increases with age until it plateaus at 25.

Here, ∆Ysiτ is the decadal-equivalent change in outcome Y over period τ in CZ i

among group s. I estimate equation (2) stacking differences across two periods, 1990

to 2000 and 2000 to 2014, including a dummy for the second period, ατ The control

vector X′
iτ contains start-of-period CZ-level covariates to control for labor force and

demographic composition.

A concern estimating equation (2) is that increased imports from China might

be the result of a demand shock as the US experiences a structural change in its

manufacturing employment. To identify the exogenous supply-driven component of

increased Chinese import penetration in the US I follow Autor et al. (2014) and

Acemoglu et al. (2016) and instrument ∆IPj with realized industry-level growth of
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Chinese imports in other eight developed countries:4

∆IPO
iτ =

∑
j

Lij80

Li80

∆IPO
jτ . (3)

Additionally, the start-of-period employment shares are replaced with lagged val-

ues to mitigate simultaneity bias. The identifying assumption is that the common

within-industry component of rising Chinese imports in the US and other high-income

countries are a result of China’s increased productivity and trade costs.5

All outcome variables are constructed from IPUMS US Census 1990 and 2000, and

pooled American Community Survey samples from 2013 through 2015 (Ruggles et al.,

2020). I allocate the Census geographic units, Public Use Microdata Areas (PUMAs),

to CZs using the crosswalks in Dorn (2009). I define high school graduates as those

who hold a high-school diploma and did not attend college. College graduates are all

individuals with at least 4 years of college. Appendix D presents how the results vary

if I include those with some-college into the high-school-educated group. All results

remain but one: high-school-educated women marry less, and the result is driven by

them marrying less often with college educated men.

Table 1 presents descriptive statistics of the primary outcome variables for men

and women. The share of employment in 1990 was 87.6% for men and 69.5% for

women. Between 1990 and 2014, the share of employed men decreased by almost 4

percentage points for each decade-equivalent period, while it increased by 0.7 points

for women. Each decade, the share of men not in the labor force increased by an

average of 3.80 percentage points, while it decreased for women by 0.9 points. The

share of the population employed in the manufacturing sector decreased throughout

the period. However, women increased their participation in the non-manufacturing

sector by an average of 3.7 percentage points per decade. In 1990, 62% of men

and 70% of women were married, but marriage prevalence decreased by almost 8

percentage points per decade for men and 7.3 percentage points for women.

Tables A1 and A2 present the statistics by education level for men and women.

High school men present the biggest changes throughout the period. The share of

employed high-school men was 86% in 1990, and it decreased an average of 5.3 per-

centage points per decade(-equivalent) between 1990 and 2014. While almost 8% of

4The eight comparison countries are Australia, Denmark, Finland, Germany, Japan, New
Zealand, Spain, and Switzerland.

5See Autor et al. (2013) for a test against correlated demand shocks and an alternative estimation
strategy using a gravity model of trade which yields similar results
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high-school men was out of the labor force in 1990, the share increased an average

of over 5 percentage points on each decade under study. Labor force participation

decreased by less than 1 percentage point for high-school-educated women and college-

educated men, while it increased for college-educated women.

Table 1: Descriptive Statistics

Men Women

Level in 1990 Change Level in 1990 Change

Employed 87.61 -3.92 69.52 0.72
(4.83) (5.36) (6.51) (4.30)

Unemployed 5.35 0.12 4.47 0.14
(2.41) (2.46) (1.73) (1.84)

Not in the LF 7.05 3.80 26.01 -0.86
(3.63) (5.50) (5.81) (4.05)

Employed in Manuf. 19.71 -3.88 10.47 -3.00
(9.48) (4.80) (6.97) (3.39)

Employed in Non Manuf. 67.90 -0.03 59.04 3.72
(9.84) (6.47) (7.98) (4.29)

Married 62.38 -7.88 69.68 -7.27
(5.92) (5.69) (6.36) (4.31)

Never Married 27.12 8.70 16.23 8.22
(6.07) (6.27) (5.79) (4.62)

Notes: The table presents the average across CZs of the share of men and women
employed, unemployed, not in the labor force, employed in the manufacturing
sector, employed in the non-manufacturing sector, married, or never married in
1990. Additionally, it presents the average decadal-equivalent change in percent-
age points for each outcome variable for men and women. Standard errors in
parenthesis. Source: IPUMS US Census 1990 and 2000, and pooled ACS samples
from 2013 through 2015.

2.2 Labor market outcomes

I first study how increased trade competition affects employment by gender and

education level. To do so, I estimate equation (2) where ∆Ysiτ is the change in

employment share of the population aged 25-34 in CZ i among group s during period

τ .

Table 2 estimates the effect of increased trade exposure on employment shares for

men and women. Increased import competition reduces employment for men but not

among women (Panel A and B, column I). A one unit trade shock (almost equivalent
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to the average decade-level rise over this period) reduces the share of employed men by

1.3 percentage points, which explains 33% of the total decadal decrease. For women,

the decrease in the employment share is not statistically significant. Table 2 also

studies how the effects on employment vary by educational level. Men’s employment

share decline is driven by employment loss for high school graduates. An increase

in one unit trade shock decreases the share of high school graduates’ employment

by almost 1.6 percentage points (Panel A, column II). In contrast, men’s college

graduates’ employment remains unaffected (Panel A, column III). The same pattern

is observed for women, high school graduates employment decreases by 0.83 (p=0.105)

percentage points (Panel B, columns II-III).

Table 2: Impact of trade shock on employment by sex
and education

Panel A: Men

All
High School College
Educated Educated

(I) (II) (III)

∆ Import Penetration -1.272*** -1.571*** -0.336
(0.284) (0.331) (0.246)

Panel B: Women

All
High School College
Educated Educated

(I) (II) (III)

∆ Import Penetration -0.440 -0.831 -0.0934
(0.357) (0.512) (0.296)

Observations 1,444 1,444 1,444

Notes: Dependant variable is the change in percentage population
age 25-34 that is employed. Regressions include a dummy for the
2000-2014 period; star-of-period shares of CZs that is Hispanic,
black, Asian, other race, foreign born, and college educated; time
trends for US census divisions; lagged share of CZ employment
in manufacturing; start-of-period indices of employment in rou-
tine occupations and of employment in off-shorable occupations.
Regressions are weighted by the product of period length and com-
muting zone share of start-of-period US mainland population. Ro-
bust standard errors in parentheses are clustered on state.
*** p < 0.01, ** p < 0.05, * p < 0.1.

China’s export boom disproportionately affected manufacturing workers. Table
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3 shows how high-school-educated men and women adjusted differently to the trade

shock. Rising import competition reduces manufacturing employment for both: a

one percentage point increase in import exposure decreases the share of high-school-

educated men employed in the manufacturing sector by 1.4 percentage points, and by

1.7 percentage points for high-school-educated women. While men do not re-allocate

into the non-manufacturing sector, high-school-educated women do so: roughly 50%

of the women’s job losses in the manufacturing sector are absorbed by the non-

manufacturing sector. This is consistent with Brussevich (2018), who finds that men

face higher exit costs from manufacturing than women. For high-school-educated

men, the decrease on employment share is followed almost equally by an increase

in unemployment and by a retreat from the labor force. A one percentage point

increase in import exposure increases the share of high-school-educated men that are

unemployed by 0.74 percentage points, while the share of high-school-educated men

out of the labor force increases by 0.83 percentage points. On the contrary, while the

share of unemployed high-school-educated women increases by almost 0.7 percentage

points, they do not exit the labor force as a result of the trade shock.

Table 3: Impact of trade shock on employment status by sex and education

Panel A: High school educated men

Employment
Manufacturing Non-Manufacturing Unemployment Out of
Employment Employment the L.F.

(I) (II) (III) (IV) (V)

∆ Import Penetration -1.571*** -1.443*** -0.128 0.743*** 0.828***
(0.331) (0.364) (0.361) (0.209) (0.312)

Panel B: High school educated women

Employment
Manufacturing Non-Manufacturing Unemployment Out of
Employment Employment the L.F.

(I) (II) (III) (IV) (V)

∆ Import Penetration -0.831 -1.782*** 0.951*** 0.695*** 0.136
(0.512) (0.381) (0.459) (0.208) (0.469)

Observations 1,444 1,444 1,444 1,444 1,444

Notes: Dependent variables: change in the percentage of population age 25-34 that is employed
(I), employed in manufacturing (II), employed in non-manufacturing sector (III), unemployed
(IV), or out of the labor force (V). All regressions include the full set of control variables from
Table 2. Regressions are weighted by the product of period length and commuting zone share of
start-of-period US mainland population. Robust standard errors in parentheses are clustered on
state.
*** p < 0.01, ** p < 0.05, * p < 0.1

Next, as the trade shock disproportionately affected high-school educated workers
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and particularly men, I study how the trade shock impacted annual labor earnings

gender gaps and skill gaps. First, I study separately the effect on annual labor earnings

for high school men and women. I keep workers who worked at least 48 weeks during

the last calendar year, and who usually worked at least 19 hours per week. Both

men’s and women’s annual labor earnings are negatively affected by the trade shock.

A one unit of trade shock decreases men’s annual earnings by 1.7 percentage points

and 1.3 points that of women’s. The decrease in labor earnings is explained by losses

for those working in the non-manufacturing sector.

Table 4: Impact of trade shock on annual labor
earnings by sex and education

Panel A: High school educated men

All
Manufacturing Non-Manufacturing

Sector Sector

(I) (II) (II)

∆ Import Penetration -1.661** -0.766 -2.023***
(0.746) (1.122) (0.738)

Panel B: High school educated women

All
Manufacturing Non-Manufacturing

Sector Sector

(I) (II) (II)

∆ Import Penetration -1.327* 0.950 -1.757**
(0.679) (2.181) (0.536)

Observations 1,444 1,444 1,444

Notes: Dependent variable is the change in percentage of annual and salary
earnings for high school educated men and women who worked at least 48
weeks and usually at least 19 hours per week. All regressions include the full
set of control variables from Table 2. Regressions are weighted by the product
of period length and commuting zone share of start-of-period US mainland
population. Robust standard errors in parentheses are clustered on state.
*** p < 0.01, ** p < 0.05, * p < 0.1

I now quantify the impact of increased import competition on gender gap and

skill premium on the unconditional annual wage and salary earnings. Figure 1 re-

ports the trade shock effect on the high-school-educated men-women annual earnings

gap relative to the men earnings level in 1990 at each percentile. The trade shock

reduces the earnings gap for the bottom percentiles. For college-educated men and

women the pattern, the trade shock depresses earnings differences across the entire

distribution.(Figure A1).

10



Finally, I analyze the effects of the trade shock on inequality as measured by

the earnings gaps across skill levels. Figure A5 shows the impact of a unit trade

shock on the difference of the skilled-unskilled annual earnings gap as a percentage

of the unskilled earnings in 1990. Figures A5a and A5b show that the trade shock

does not affect the skill premium for women for any percentile of the distribution.

On the contrary, Figure A5c shows how a unit trade shock increases the unskilled-

skilled earnings gap for men. A one-unit trade shock increases skilled men relative to

unskilled men’s earnings, significantly so for those in the middle percentiles.

Figure 1: Impact of trade shock on high-school educated men and women annual
earnings gap
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Notes: The figure measures the impact of a unit trade shock on the difference in the high-school-
educated men-women earnings gap as a percentage of the men’s earnings in 1990 for each percentile.
Each dot is the coefficient from a separate IV quantile regression that includes the full set of control
variables from Table 2. Shaded areas represent the 95 percent confidence interval.
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Figure 2: Change in skilled-unskilled annual earning gaps by gender
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(a) Women: bottom percentiles
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(b) Women: top percentiles
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(c) Men

Notes: The figures present the impact of a unit trade shock on the difference in the skilled-unskilled
earnings gap by gender as a percentage of the unskilled earnings in 1990 for each percentile. Each dot
is a coefficient from a separate IV quantile regression that controls for the set of control variables from
Table 2. Shaded areas represent a 95 percentile confidence interval. Women’s outcomes presented
separately for top and bottom percentiles for scale purposes.

2.3 Marriage market outcomes

In this section I evaluate how the labor market shock affects the marriage mar-

ket. To summarize, high-school-educated workers are disproportionately affected by

the trade-induced labor market demand shock, particularly men: (i) Unemployment

increases for high-school-educated men and women, but women are able to compen-

sate for most job losses by moving to non-manufacturing sectors; (ii) the gender gap

in annual earnings decreases for high-school-educated workers and college-educated

ones; and (iii) the skill premium increases for men and not for women. I exploit
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these exogenous changes on inequality and relative economic stature of men versus

women to test the main predictions of the two main models of gains from marriage.

In models in which the gains from marriage stem from household specialization, a

fall in the relative economic status of men diminishes the gains from marriage, de-

terring household formation. In models in which the gains from marriage arise from

joint consumption or production, increases in the skill premium deters matches across

skilled and unskilled agents, as the cost of marrying down increase.

I first study the impact of the trade shock on women’s marital status. I estimate

equation 2, with the change in the share of women that are currently married, never

married or the change in divorce rate as outcome variables. Panel A of Table 5

shows that a one-unit trade shock reduces the share of currently married women by

0.5 percentage points and increases the share of women who never married by 0.75

percentage points.6 But not all women are equally affected by the trade shock; as seen

in the previous section, unskilled workers are disproportionately affected by it. Panel

B and C of Table 5 shows that the trade-induced decrease in women currently married

is driven by college educated women. A one-unit shock predicts a 0.9 percentage

points reduction in the fraction of college women currently married, while the share

of high-school educated women currently married is not affected. The impact on the

share of never married is positive and significant for both high-school and college

educated women.

To understand what drives the changes in marriage prevalence, I further analyze

how do marriage patters change. This is, I study how the labor market shock affects

who marries whom, or who stops marrying whom. For each education group, I divide

the share of married individuals according to their spouse’s education and study how

these shares evolve. I divide the share of married women into those who married up

or down. For a given level of education E I do the following decomposition:

Married Women(E)

Total Women(E)
=

Women(E) Married Down

Total Women(E)
+

Women(E) Married Up

Total Women(E)
, (4)

where Women(E) refers to women of education level E.

For high school educated women, I divide them into those married with a spouse

with at most the same level of education as themselves (“married down”) and those

married with a spouse with higher education than themselves (“married up”). For

college graduates, I divide them into those married with a spouse with lower education

6See Table A5 for impact on men’s marital status.
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Table 5: Impact of trade shock on women’s marital status
by education

Panel A: All women

Married Never Married Divorce Rate
(I) (II) (III)

∆ Import Penetration -0.536* 0.753** -0.129
(0.283) (0.307) (0.199)

Panel B: High school educated women

Married Never Married Divorce Rate
(I) (II) (III)

∆ Import Penetration -0.317 0.741* -0.343
(0.392) (0.423) (0.342)

Panel C: College educated women

Married Never Married Divorce Rate
(I) (II) (III)

∆ Import Penetration -0.829** 1.077*** -0.187
(0.405) (0.371) (0.215)

Observations 1,444 1,444 1,444

Notes: Dependent variables are the change in percentage in the share
of women who are currently married (I), who never married (II), and
in divorce rate (III). The divorce rate is the ratio of women who are
divorced over the sum of women who are currently married or divorced.
All regressions include the full set of control variables from Table 2.
Regressions are weighted by the product of period length and commuting
zone share of start-of-period US mainland population. Robust standard
errors in parentheses are clustered on state.
*** p < 0.01, ** p < 0.05, * p < 0.1

than themselves (“married down”) and those married with a spouse with same level

of education as themselves (“married up”).

To evaluate how marriage patterns change, I estimate equation (2) for the decadal

change of each term of equation (4).7 Table 6 shows how marriage patterns change

with the trade-induced labor market shock.8,9

7It is important to note that the results are not driven by changes in educational attainment for
men or women. The trade shock does not affect their educational attainment nor the ratios across
gender-education pairs. See Tables A4 and A3

8The change in the fraction of currently married women slightly changes in value, but not
significance, for both education groups in comparison to Table 5 This is due to a slight change on
the sample, as for this exercise I only considered married women those with valid information on
their spouse’s education.

9See Table A6 for men’s results.
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Table 6: Impact of trade shock on marriage patterns
by women’s education

Panel A: High school educated women

Married Married Down Married Up
(I) (II) (III)

∆ Import Penetration -0.405 -0.146 -0.232
(0.328) (0.350) (0.246)

Panel B: College educated women

Married Married Down Married Up
(I) (II) (III)

∆ Import Penetration -0.748** -0.607** -0.127
(0.381) (0.371) (0.254)

Notes: The dependent variables are the decadal change of each term
of equation (4). All regressions include the full set of control variables
from Table 2. Regressions are weighted by the product of period length
and commuting zone share of start-of-period US mainland population.
Robust standard errors in parentheses are clustered on state.
*** p < 0.01, ** p < 0.05, * p < 0.1

Contrary to Becker’s model of household specialization, even if the relative eco-

nomic stature of high-school (college) educated men worsens relative to high-school

(college) educated women, their marriage prevalence is not affected by the trade shock.

The share of high-school educated women married to high-school educated men re-

mains unchanged. Similarly, even though the earnings gap between college men and

women is negatively affected by the trade shock, the marriage prevalence between

this two groups remains unchanged. The trade-induced decrease in marriage preva-

lence for college educated women is entirely driven by them marrying less frequently

with high school educated men. This confirms Fernández et al. (2005) prediction, an

increase in inequality leads to an increase of sorting, as the cost of marrying down

increases.

3 Sorting and Intergenerational Mobility: Empirical Find-

ings

3.1 Marital sorting and intergenerational mobility

To study the correlation between intergenerational mobility and sorting in the

(parents’) marriage market, I exploit geographical variation in the US at the Com-
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muting Zone (CZ) level in both intergenerational mobility and sorting.

For measures of intergenerational mobility, I use estimates of absolute upward mo-

bility by CZ for the birth-cohort 1980-1982 from Chetty et al. (2014). The measure

of absolute upward mobility is the mean rank of children of parents at the 25th per-

centile of their respective income distribution. Children are ranked on their incomes

relative to other children in the same birth cohort in their early 30s. Their parents’

family income is averaged between 1996 and 2000 and ranked relative to the other

parents. They find that the children of parents at the 25th percentile are, on average,

at the 43.9th percentile of their income distribution. Absolute upward mobility varies

greatly across regions in the US, the average percentile for kids of parents at the 25th

percentile ranges from 27th to 64th percentile.

In terms of sorting, I evaluate how sorted the marriages from which the cohort

1980-82 was born were. In order to indirectly capture parents of the 1980-82 birth

cohort studied by Chetty et al. (2014), I use data from IPUMS 1980 Census (Ruggles

et al., 2020) and select all marriages with a spouse present whose youngest child is

at most one year old.10 Additionally, following Chetty et al. (2014) sample selection

criteria, I restrict the analysis to spouses who are between 15 and 40 years old and

to those who have information on the level of education attained. The final database

consists of 242, 656 households. To measure sorting for each CZ, I calculate the

marital sorting parameter as described in the previous section.

On average, individuals with the same level of education are nearly 1.8 times more

likely to marry each other as compared to the probability of random mating. The

degree of assortative mating varies significantly across CZs, as shown in Table 7. In

Moses Lake, Washington, for instance, people with the same level of education are

1.4 times more likely to be married to each other than they would be from random

mating, whereas in New York, New York, the likelihood rises to 2.1.

10A limitation I face is that I’m assigning marriages to a certain CZs when their kid is at most one
year old, while Chetty et al. (2014) assign families to a CZ when children were 16 years old, given
that their data starts in 1996. Using more recent cohorts, they calculate that 17% of children don’t
live in the same CZ at age 16 as they did at age 5. I expect that proportion to increase between
ages 16 and 1, but I can’t correct this discrepancy
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Table 7: Assortative Mating by Commuting Zone

Mean Standard Deviation Min Max

1.78 0.14 1.37 2.46

Notes: See text for details. Source: IPUMS
US 1980 Census (Ruggles et al., 2020).

Finally, I examine the correlation between each CZ’s mobility and sorting statis-

tics. To do so, I run the following regression:

Absolute Upward Mobilitycz =α + δczAssortative Matingcz +X′
czβ2 + ϵ, (5)

where X′
cz contains CZ-level measures found to correlate with mobility by Chetty

et al. (2014). Table 8 shows the results. Commuting zones with higher sorting in the

marriage market have lower rates of intergenerational mobility. Figures A2 and A3

present heat maps of both intergenerational mobility and sorting across the US.

Table 8: Mobility and Assortative Matching across CZs

Absolute Upward Mobility
(I) (II)

Assortative Matingcz -16.66* -10.39**
(8.500) (5.015)

Constant 53.73*** 65.30***
(4.980) (3.914)

CZ controls No Yes

Observations 709 705

Notes: CZ controls: racial segregation, income segregation, share
of black, fraction commuting less than 15’, gini coef, income-
adjusted test scores gains and HS dropouts, frac. single mothers,
frac. married, divorce rate. Standard errors clustered by State.
Sources: Sorting measures from IPUMS US 1980 Census (Rug-
gles et al., 2020), mobility measures from Opportunity Insights
(n.d.). ∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1

3.2 Investment and outcomes by marriage type

There is extensive literature on early childhood development and the technology

of skill formation. Carneiro and Heckman (2003) and Cunha et al. (2010) highlight

the importance of early investment in children skill formation. Carneiro and Heckman

(2003) show that cognitive and non-cognitive skills are important factors accounting

for gaps in schooling and later socioeconomic success. Cunha et al. (2010) find that
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children’s cognitive and non-cognitive skills are to a great extent determined early

in life and highlight the presence of dynamic complementarity in the production of

skills; this is, skills produced at one stage increase the productivity of subsequent

investments.

Building on these studies, Del Boca et al. (2014) and Verriest (2022) estimate the

skill formation technology within an explicit model of household choices. Del Boca

et al. (2014) find that the mother’s time is a crucial input in the production process

of child outcomes and that the father’s time is almost equally productive. They also

find that parental time productivity decreases with age, whereas the impact of money

expenditures increases with age. However, they estimate that the latter’s impact is

modest at any age.

I show next suggestive evidence that both parents from skilled marriages spend

more time with their kids than other parents.

Using the Child Development Supplement of the Panel Study of Income Dynamics

(CDS and PSID, respectively), I explore how parents of different types of marriages

invest time and money differently and how kids perform in test scores. The sample

size is small, particularly restricting to those kids with married parents and valid

educational data for the two, and noisy. Thus, the evidence I present in this section is

only suggestive. I also present evidence from the NLSY79 Child and Young Adult data

to measure children’s cognitive ability by type of marriage. This data set provides

measures of children’s cognitive skills, mother’s education, and father’s education,

although the latter is available for 55% of the sample.

The PSID is a longitudinal study that began in 1968 with a sample of over 18,000

individuals living in 5,000 households, consisting of a nationally representative sample

and an oversample of low-income families. In 1997, 2002, and 2007, the PSID col-

lected detailed data on investment in children and children’s outcomes in the CDS.

The original CDS included up to two children per household who were 0 to 12 years

old in 1997 and followed those children over three waves, ending in 2007-08. Approxi-

mately 3,500 children in 2,400 households were included in the first wave. I restrict the

analysis to children of married couples with valid information on educational attain-

ment for both spouses. I divide the sample into three types of marriages according

to whether none, one, or both spouses have a college degree: unskilled, mixed, or

skilled. I keep households where the type of marriage does not change across waves.

The final sample consists of 3,150 observations across the three waves. Appendix A.3

describes the sample selection in detail. It is important to stress that the sample is
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small and noisy. Thus, the results can only be taken as suggestive evidence.

The CDS provides rich data on children and their families to study the dynamic

process of early human capital formation. In particular, I use the time diaries, infor-

mation on expenditures on children, and children’s Letter-Word test scores.

Each child in the CDS submits a detailed 24 hours time diary for two days per

week, one weekday and one weekend day. In these, they record all activities and who

else participated in them. They additionally record the intensity of said participation

for parents, this is, whether the parent is actively involved with them (“active time”)

or just around (“passive time”). I follow Del Boca et al. (2014) in how to aggregate

the data into weekly hours, and I restrict the analysis to active time, as they find this

to be the most productive time during the first years.

Figure 3 shows the parents’ total active time by child age for each type of marriage.

For all parental education combinations, total active time reduces with age. Parents

of skilled marriages devote more active time than others for all ages except the first

year. Children of skilled marriages spend 6 hours per week more active time with

their parents than other children. For children of unskilled and mixed marriages, the

comparison is less clear. Averaging across all ages, kids from mixed marriages spend

about 1.5 fewer active hours a week with their parents than kids from unskilled

marriages, but who spend more or less time with their parents vary greatly with

age. Figures A4a and A4b present active times separately for mothers and fathers.

Mothers spend more active time with their children in all marriages than do fathers.

Consistently with the literature ( Guryan et al., 2008; Verriest, 2022), I find that more

educated parents spend more time with their kids. The difference in total active hours

that kids from skilled marriages spend with their parents results from spending more

time with their mother and father.

For money investments, I follow Lee and Seshadri (2019) and focus only on ex-

penditures related to children’s skills, such as costs of child care, money spent on

schooling (school tuition and school-related supplies), and extracurricular activities

(such as private tutoring and lessons). Unlike time diaries and test scores, data on

money expenditure is scarce: only about 10 percent of the sample reports childcare

expenditure, and only half the parents report extracurricular activities. I follow Lee

and Seshadri (2019) in how to aggregate these data.

Figure 4 presents the results for total expenditure (the sum of the above three

categories) and childcare expenditure in US 2000 dollars, by type of marriage. For

the first five years, expenditures are almost solely childcare expenses. After that,
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private schooling is the primary source of expenditures. The data is noisy, but skilled

marriages invest the most money, particularly during the first years. Afterward,

mixed marriages track them pretty closely.

Figure 4: Expenditure by type of marriage
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Notes: Money investments in children by type of marriage. Panel (a): sum of expenditures
on childcare, schooling and extracurricular activities. Panel (b): childcare expenditures.
Marriages are categorized according to the presence of none, one or two parents with a
college degree: unskilled, mixed, and skilled, respectively. Source: PSID, CDS.
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Figure 3: Total parental weekly time by type of marriage
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Notes: The figure presents total active time mothers and fathers spend weekly with their kids
by type of marriages. Marriages are categorized according to the presence of none, one or
two parents with a college degree: unskilled, mixed, and skilled, respectively. Source: PSID,
CDS time diaries.
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Lastly, I look at children outcomes. As is common in the literature, I use the

Letter-Word test score that is administered to all kids in the CDS. The test contains

57 questions, and the record indicates whether it was answered correctly (1) or not

(0). In order to capture children’s development, instead of raw total score (0-57), I

follow Lee and Seshadri (2019) and calculate an adjusted score as follows: instead of

1, each question q is worth dq = 1/sq, where sq is the share of children, regardless of

age, that answered it correctly. The total adjusted score is the sum of dq across all

questions. Figure 5 shows the adjusted scores for children of all types of marriages,

normalized to lie between 0 and 100. For all kids, scores increase with age. The

data suggest that children whose parents both hold a college degree perform better

at early ages. Furthermore, their initial advantage does not disappear but widens as

they grow.

Figure 6 shows how each pair’s difference in average scores evolves. During the

first years, there is practically no difference in outcomes between children with only

one college-educated parent and children with two. As children age, children of skilled

marriages outperform children of mixed marriages. They also perform better than

unskilled marriages’ children since their early years, and the gap widens as they age,

at a higher rate than it does with children from mixed marriages. Finally, children

of mixed marriages perform better than children of unskilled marriages from an early

age, but the difference remains fairly constant as they age.

22



Figure 5: Test scores
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Notes: Letter-Word adjusted test scores, normalized to lie between 0 and 100, by type of
marriage. Scores are computed by weighting each question by the inverse of the share of
children, regardless of age, that answered it correctly. Marriages are categorized according
to the presence of none, one or two parents with a college degree: unskilled, mixed, and
skilled, respectively. Source: PSID, CDS.
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Figure 6: Differences in average scores by types of marriages pairs
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Notes: Differences in Letter-Word adjusted test scores, normalized to lie between 0 and 100, by pair
of children of different types of marriages. Panel (a): skilled vs mixed marriages. Panel (b): skilled
vs unskilled. Panel (c): mixed vs unskilled.Source: PSID, CDS.
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Given that the PSID-CDS data is small and noisy, I additionally measure differ-

ences in children’s outcomes from the NLSY79 Child and Young Adult data. The

NLSY79 Child and Young Adult cohort is a longitudinal dataset that follows the bio-

logical children of the women in the NLSY79. As of 2018, more than 10,000 children

had been interviewed in at least one survey round. I keep all children for which I

have data on both parents’ educational attainment, representing 47% of the sample;

Appendix A.5 describes the sample selection in detail. I use the first principal com-

ponents of the Peabody Individual Achievement Test math, reading recognition, and

reading comprehension scores to measure children’s cognitive skills.

I group children into skill terciles and estimate the likelihood of being in each

tercile by marriage type at ages 5 and 15 by fitting an ordered probit and using the

predicted values as estimates. Table 9 presents the results. Children whose parents

neither hold a college degree are more likely to be in the lowest tercile than other

kids, while children whose parents both hold a college degree are more likely than the

others to be in the top tercile of skills at both ages. Children from skilled marriages

are also the ones whose likelihood of being in the top terciles increases the most

between the ages of 5 and 15. Consistent with the findings from PSID-CDS data,

these results suggest that the type of marriage affects children’s outcomes.

Table 9: Ability tercile frequencies by type of
marriage

Child Ability Tercile

1 2 3 1 2 3

At age 5 At age 15

Marriage
type

Low .36 .35 .29 .32 .35 .33
Mixed .22 .33 .44 .18 .32 .51
High .14 .29 .57 .05 .18 .77

Notes: Cognitive achievement conditional on marriage type. 1=low-
est tercile, 3=highest tercile. Source: Children NLSY79

4 Model

4.1 Overview

I follow Daruich and Kozlowski (2020) to study how changes in assortative mar-

riage affect intergenerational mobility. I develop a life-cycle model in a dynastic
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framework with three main stages. The first stage is the education stage, in which

agents choose whether to go to college and become skilled or to start working as

high-school graduates. Once they exit the education stage, they enter the working

stage. Income depends on their level of education, but idiosyncratic and uninsurable

income risk makes individual earnings stochastic. They can borrow up to a limit

and save through a non-contingent asset. During this stage, they marry an agent

from the opposite sex. Once married, agents have kids. When their children become

independent, they decide how much to transfer them. Last, at the retirement stage,

agents have savings and retirement benefits as a source of income.

Intergenerational transmission of status arises from different sources: transmission

of initial skills, school taste which depends on parents’ education, and parent-to-child

transfers. In section 6, I study how these sources mediate the effect of an increase in

sorting on intergenerational mobility.

4.2 Preliminaries

Time is discrete, and each period in the model corresponds to two years. The

economy is populated by a continuum of agents, equally as many males as females.

Gender is indexed by g and age by j.

Figure 7 shows the life cycle of an agent. Agents are born at age j = 1 and live

with parents until they reach independence at age j = Ji. Agents become independent

as high school graduates and decide whether to study up until age j = Js and enter

the working stage as a college graduate or to start working at age j = Ji. At age

j = Jm, agents marry and form a household. There is no divorce in the model. At age

j = Jf , couples have two kids of the same sex, who live with them for Ji periods. At

j = Jt, one period before their kids become independent, parents decide how much

resources to transfer them. Agents retire at age j = Jr and live up to age j = Jd.

Throughout their life, agents decide how much to consume and save. They can

borrow up to a limit, ae,j, that varies with age and education through a risk-free

bond. The return on savings is 1 + r, and agents pay r + ι in interests if borrowing.

College students can access subsidized loans.

The income process is determined by three components: human capital, an age

profile, and an idiosyncratic shock. The initial human capital is a fixed component

that is deterministically transformed by f s,g(h0) if agents acquire education. The age

profile γj,g,e depends both on gender and education.The idiosyncratic shock z is an

AR(1) process with persistence ρz,g,e and innovation variance σξ,g,e.
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Figure 7: Life cycle

No Decisions Education Stage Working Stage Retirement Stage

Birth Independence Marriage Fertility Transfer Retirement Death

1 Ji Js Jm Jf Jt Jr Jd

4.3 The individual problem

Education stage

At age j = Ji agents become independent as high school graduates (e = 1) and

decide whether to go to college and become a college graduate (e = 2), which takes

two periods, or to start working. Agents’ states at this stage are: gender g, assets a,

initial human capital h0 and school taste ϕ. When the agent starts to work (either

at age j = Ji or j = Ji + 2), the initial value of the persistent income component z0

is realized.

The cost of attending college is given by pe. The total cost of education is also af-

fected by an idiosyncratic school taste or psychological cost, ϕ. This idiosyncratic cost

is commonly used in the literature (e.g.,Abbott et al., 2019; Daruich and Kozlowski,

2020; Daruich and Fernández, 2020) to match the observed education patterns. The

school taste affects the value of going to college as a separable element. After college,

it does not affect other outcomes.

Agents can access subsidized loans to finance their education up to a limit as

at rate rs = r + ιs. I follow Abbott et al. (2019) and assume that student debt is

refinanced into a bond with interest rate r−, where ãs(a′) performs the transformation

assuming fixed payments during 20 years11. During college, agents also work part-

time for a wage wcoll.

Let V s
j and V w

j be the value of an agent at age j at college or working, respectively.

The value function at the beginning of the education stage is given by:

Vj(g, a, h0, ϕ) = max
{
V s
j (g, a, h0, )− ψgϕ, z

[
V w
j (g, a, h0, e = 1, z)

]}
. (6)

11The formula is given by

ãs(a′) = a′ × rs

1− (1 + rs)−10
× 1− (1 + rs)−10

r−
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The value of becoming skilled, V s
j , is defined by:

V s
j (g, a, h0) = max

c, a′
u(c) + βṼ S

j+1 (7)

s.t c+ a′ + pe = a(1 + r) + hwcoll(1− τ)

a′ ≥ as

logh = logf g,e(h0) + γj,g,e

Ṽ S
j+1 =

V s
j+1(g, a, h0), if j = Ji

V w
j+1(g, ã

s(a′), h0, e = 2, z), otherwise.

Note that the education decision is irreversible and lasts two periods (4 years).

At the last period of the education stage, j = Ji + 1, the continuation value is given

by V w as the agent enters the working stage. At that stage, the initial income shock

z will be realized; thus, the expectation with respect to V w.

The value of work is given by

V w
j (g, a, h0, e, z) = max

c, a′
u(c) + β

[
V w
j+1(a

′, h0, e, z
′)
]

(8)

s.t c+ a′ = a(1 + r) + wh(1− τ)

logh = logf g,e(h0) + γj,g,e + z

z′ = ρz,g,ez + ξ, ξ ∼ N(0, σξ,g,e), a′ ≥ ae,j

Working stage

From j = Ji+2 to j = Jm−1, agents remain single and their problem is equivalent

to 8. At j = Jm, agents marry, drawing an opposite-sex spouse from a distribution

that is estimated to reflect the educational sorting in the data. Following Fernández

and Rogerson (2001), agents match as follows. A fraction of marriages π are perfectly

matched, with probability π a college (high school) educated agent matches with

another college (high school) educated agent, and the remaining fraction matches in

a purely random fashion from the pool of available spouses.

After marriage, the wealth levels of the spouses are combined. I assume that the

value is shared equally between spouses and that there is no possibility of divorce.

Household preferences are given by u(cm, cw) = u(cm) + u(cw). Following Voena

(2015), there are economies of scale in consumption. Total expenditure in order to
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consume cm + cw is given by

c = [(cm)
η + (cw)

η]
1
η .

The optimal allocation of consumption within the marriage requires cm = cw. Hence,

c = 2
1
η cg.

Once formed in j = Jm, the household problem during the working stage is given

by

V w
j ( a, h0, e, z) = max

c, a′
2u(c) + β

[
V w
j+1(g, a

′, h0, e, z
′)
]

(9)

s.t 2
1
η c+ a′ = a(1 + r) + w(hm + hw)(1− τ)

loghg = logf g,eg(h0g) + γj,g,eg + zg, for g = m,w

z′g = ρz,g,egzg + ξ, ξ ∼ N(0, σξ,g,eg), for g = m,w

a′ ≥ ae,j

where bold letters represent vectors comprising both men’s and women’s states.

Transfers

At age j = Jf , agents have two kids of the same sex, gk. One period before

kids become independent, parents decide how much to transfer â to their children.

Transfers are the same for the two children and weakly positive. The problem at the

age when the transfer is made, j = Jt, is defined as follows:

V w
j ( a, h0, e, z, gk) = max

c, a′ â
2u(c) + β[V w

j+1( a
′, h0, e, z

′)]

+ 2λβVji(gk, â, hk, ϕk) (10)

s.t 2
1
η c+ a′ − 2â = a(1 + r) + w(hm + hw)(1− τ)

loghg = logf g,eg(h0g) + γj,g,eg + zg, for g = m,w

z′g = ρz,g,egzg + ξ, ξ ∼ N(0, σξ,g,eg), for g = m,w

a′ ≥ ae,j

hk ∼ fk(h), ϕk ∼ gk(e).

Parents are altruistic. They derive utility from their child’s expected lifetime

utility through the altruistic weight λ. Children’s initial human capital and school

taste are stochastic but depend on their parents’ human capital and education level,
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respectively. After children become independent, parents continue to work and their

problem is equivalent to 9 until retirement at age j = Jr.

Retirement stage

At age j = Jr agents retire with two sources of income: savings and retirement

benefits, which depend on the level of education. The value at this stage is given by

V w
j (a, e) = max

c, a′
2u(c) + βV w

j+1(a
′, e) (11)

s.t 2
1
η c+ a′ = a(1 + r) + Φ(e)

a′ ≥ 0

5 Estimation

The model is estimated using simulated method of moments to match moments

of the data. Some parameters can be estimated “externally”, while others must be

estimated “internally” from the simulation of the model. For these, I numerically

solve for the stationary distribution of the economy and calculate the moments of

interest. Details on the computation of the stationary equilibrium are described

in Appendix B. Table 12 summarizes all externally calibrated parameters and their

sources, and Table 13 reports all internally estimated parameters and the moments

used to estimate them. Finally, the model is validated using non-targeted moments.

The model is estimated to match individual-level data. I use three primary data

sources: IPUMS US Census (Ruggles et al., 2020), Panel Study of Income Dynamics

(PSID), and the 1979 cohort of the National Longitudinal Survey of Youth (NLSY79).

There are two main selection criteria for the data. First, I drop individuals with a

total income of that of a person working 20 hours a week for the minimum wage, and

I keep only married individuals as there is no divorce in the model. Additional details

on sample selections are described in detail in Appendix A.

5.1 Parameters

Life cycle

A period in the model is two years. Individuals become independent at the age

of Ji = 18 as high school graduates. If they decide to go to college, the decision is

irreversible and lasts two periods until age Js = 22. Agents marry at age Jm = 26 and
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have kids at age Jf = 28. One period before agents’ children become independent,

at age Jk = 44, they choose the monetary transfer to their kids. Agents retire at age

Jr = 66 and they all live up until age Jd = 80.

Preferences

The period utility funcion is given by

u(c) =
c1−γc

1− γc
.

Following the literature, I set γc = 0.5 (Roys and Seshadri, 2014; Manuelli and Se-

shadri, 2009). The altruism parameter, λ in 10, is internally estimated targeting

average transfers from parents to children.

Prices

All prices are in 2000 US dollars. These are normalized such that the average

annual individual income at age 42, $50, 277 in the data, equals one in the model.

The yearly price of college is estimated from the Delta Cost Project to be $6, 588. I

use Daruich and Kozlowski (2020) estimate of wage while in college to be wcoll = 0.56.

The annual interest rate is set at r = 3%. The (annualized) wedge for borrowing is

set to 10%, which is the average among the values for credit card borrowing interest

rates (net of r and average inflation) reported by Gross and Souleles (2002). Based

on self-reported limits on unsecured credit by a family from the Survey of Consumer

Finances, Daruich (2019) estimates the borrowing limits for working-age households

to be {20, 000, 34, 000} for high-school and college graduate households, respectively. I

consider the highest education between spouses to assign household borrowing limits.

I use Voena (2015) estimate of economies of scale of spouses’ consumption.

College loans

Daruich and Kozlowski (2020) estimate that college students have access to sub-

sidized loans based on the National Center for Education Statistics report “Student

Financing of Undergraduate Education: 1999-2000”. They observe that the average

loan was similar for federal and non-federal loans, but the former was more commonly

used. Among the federal loans, 96% were Stafford loans. The borrowing limit while
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in college is set to match the cumulative borrowing limit on Stafford loans ($23, 000),

and its interest rate ιs = 0.009.12

Retirement benefits

The pension replacement rate is set as 33 percent of average earnings within each

respective education group, as estimated by Mitchell and Phillips (2006). I estimate

average lifetime earning by education groups using IPUMS 2000 US Census (Ruggles

et al., 2020). I keep married individuals with valid education information and drop

individuals with income below the equivalent to working 20 hours a week for the

minimum wage (approximately $5, 400).

School taste

Intergenerational persistence of education is difficult to match in this type of

models without introducing school taste/non-pecuniary costs of education (Abbott

et al., 2019). As per 6, school (dis)taste affects the value of going to college in the

form of a non-pecuniary (physic) cost that affects agents’ utility in a linearly separable

fashion. After the schooling decision is made, ψgϕ no longer affects outcomes.

I assume the school taste ϕ to be between 0 and 1 and scaled by ψg, which differs

by gender. The distribution of ϕ depends on parents’ education through parameter

ωe:

Gk(e, ϕ) = ϕωe (12)

where e represents the parents’ marriage type: low, mixed, or high.

The share of women and men college graduates will inform parameters ψg, while

the correlation between parents and child’s education by type of marriage will be

informative of ωe. I target the share of kids who graduate from college for each type

of marriage. I use the PSID Transition into Adulthood Supplement, which contains

data on young adults in PSID families, to calculate these shares. See Appendix A.4

for details on sample selection.

12Stafford offers multiple types of loans, some of which are subsidized and some of which are not;
ιs = 0.009 amounts to the weighted average interest rate.
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Education returns

Acquiring education increases initial human capital deterministically in the fol-

lowing non-linear form:

f g(h) = h+ αgh
βg

Parameter α and β are interanlly estimated for both genders to match the levels of

education returns and the variance of log-income of agents.

Income process

In addition to a fixed effect transformed by the education choice, the income

process has a gender-specific age-education profile γj,e, and an AR(1) idiosyncratic

shock z with persistence ρz,e and innovation variance σξ,e.

logh = logf g,e(h0) + γj,e,g + z (13)

z′ = ρz,e,gz + ξ

ξ ∼ (0, σξ,e,g)

z0,e,g ∼ (0, σz0,e,g)

I estimate the age profile, γj,e,g, and persistence process z separately for men and

women following Abbott et al. (2019) using, as Daruich and Kozlowski (2020), total

labor income instead of hourly wages.

I estimate quadratic age polynomials separately for men and women by education

group using PSID data. For women, I use a Heckman-selection estimator to correct

for observation bias in employment. In particular, I construct the Inverse Mills ratio

by estimating women’s labor force participation using the number of children and

year-region fixed effects separately for each education group. See Appendix A.1 for

sampling selection and estimation details. Table 10 present the deterministic age

profile for all groups. For both men and women, the higher the education, the steeper

the income increases with age. Within the same education groups, men’s profile is

steeper than women’s.
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Table 10: Income Age Profiles by Gender and Education
Group

Men Women
High School College High School College

Age 0.081*** 0.154*** 0.067*** 0.121***
(0.00236) (0.00320) (0.00380) (0.00526)

Age2 -0.0009*** -0.0016*** -0.0008*** -0.00142***
(2.83e-05) (3.86e-05) (4.58e-05) (6.44e-05)

Notes: Estimated age polynomials’ coefficients. Standard errors in
parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. Source: PSID.

I use the NLSY79 labor income data to estimate the AR(1) persistent shock

process z. NLSY79 data is instrumental as it provides a measure of persistent skills,

the AFQT89 scores. Thus, using 13 one can filter out both age profiles and ability

to recover z. First, I use the age profiles to filter out age effects and then recover

z as residuals from a regression of log-income on log AFQT89 scores. Second, I use

a Minimum Distance Estimator using the covariances of income residuals at various

lags for different age groups. Last, I transform the estimates into 2-year periods as

I estimated the process using yearly data.13 Table 11 presents the estimates for all

groups.

Table 11: Income Process by Gender and Education Group

Men Women
High School College High School College

Persistence ρz,e 0.95 0.95 0.92 0.95
Variance Income shocks σz,e 0.02 0.02 0.05 0.06

Initial dispersion σz0,e 0.19 0.14 0.26 0.16

Notes: 2-year periods estimates. Details on main text. Source: PSID and NLSY79.

Transmission of skills

The initial level of human capital is stochastic but correlated with parents’ human

capital. The initial draw of human capital is governed by

log(h0) = µh0 + ρ[log(hp)− log(hp)] + ϵh0 (14)

13Given yearly estimates, the corresponding 2-year variables ρz and σz are given by: ρz = (ρ̂z)
2

and σz = (1 + (ρ̂z)
2)σ̂z
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where hp is the sum of parents’ human capital, hp is the average human capital of

parents at age 42, and ϵh0 ∼ N(0, σh0). Both ρ and σh0 are internally estimated. The

targeted moments are the intergenerational mobility as measured by the rank-rank

coefficient reported by Chetty et al. (2014) for children of married parents, which

helps pin down ρ, and the variance of the log income at age 28-29, which informs σh0 .

Marriage market

Parameter π dictates how agents match at age j = Jm. I estimate it to match the

degree of sorting in the marriage market. I use the 1980 IPUMS US Census (Ruggles

et al., 2020) and restrict the sample to married households with a spouse present,

with a minimum of $8, 000 household income (equivalent to one household member

working for a year at a minimum wage) and with valid information of education level,

for a total of 1, 590, 442 households. I then regress the education of the wife over the

education of the husband. The coefficient is equal to 0.53.

5.2 Results

Table 12 summarizes the remaining externally estimated parameters. There are

thirteen parameters left that are estimated using simulated method of moments with

thirteen targeted moments. Parameter λ relates to altruism; ρ dictates intergenera-

tional persistence of skills through the initial draw of human capital, while σh0 defines

the standard deviation of the initial draw. Four parameters define returns to educa-

tion for men and women: αM , β
M , αW , βW . Five parameters relate to the distribution

of school taste and its relation to parents’ education: ψM , ψW , ωt, for t ∈ {L,M,H}.
Lastly, π determines the degree of assortative matching.

Table 13 shows the estimated parameters together with the targeted moments in

the simulated economy. The model provides a good fit to the data.
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Table 12: Externally estimated parameters

Parameter Value Description Source
Prices
wcoll 0.56 Wage while in college Daruich and Kozlowski (2020)
τ 0.124 Payroll tax Social Security
pe 6,588 Annual Price of college Delta Cost Project

Φ(1) 10,674 Annual Pension HS graduate US Census
Φ(2) 22,191 Annual Pension Coll graduate US Census

Financial markets
r 3% Interest rate Smets and Wouters (2007)
a1 20,000 Borrowing limit HS Daruich (2019)
a2 34,000 Borrowing limit College Daruich (2019)
ι 10% Borrowing-savings wedge Gross and Souleles (2002)
ιs 1% College loan wedge Daruich and Kozlowski (2020)

Preferences
β 0.975 Discount factor Standard
γc 0.5 Risk aversion Roys and Seshadri (2014)

Economies of scale
η 1.4 Economies of scale of consumption Voena (2015)

.
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Table 13: Internally estimated parameters

Parameter Value Moment Data Model

Altruism
λ 0.84 Parent-to-Child Transfer 0.77 0.78

Initial Draw of HC
ρ 0.50 Rank-Rank income correlation 0.29 0.28
σh0 0.27 Variance of log income 0.33 0.33

Education returns for Men
αM 0.11 log(y) ratio: College - High School 0.38 0.44
βM 0.36 Var of log(y): College 0.28 0.22

Education returns for Women
αW 0.14 log(y) ratio: College - High School 0.44 0.44
βW 0.24 Var of log(y): College 0.28 0.29

College taste
ψm 28 College share: men 0.34 0.38
ψw 23 College share: women 0.32 0.35
ωL 1.80 Education persistence: unskilled parents 0.21 0.22
ωM 0.94 Education persistence: mixed parents 0.43 0.43
ωH 0.53 Education persistence: skilled parents 0.66 0.62

Marriage sorting
π 0.61 Sorting 0.53 0.56

Sources: Parent-to-Child transfers per-child as a share of mean income from
Daruich and Fernández (2020). Intergenerational mobility of income is the rank-
rank correlation for children of married parents from Chetty et al. (2014). Variance
of log(income), education returns, and education shares are calculated from 2000
IPUMS US Census data (Ruggles et al., 2020). Education persistence refers to the
share of children from a given marriage type that graduate from college, calculated
from PSID-TAS. Sorting is calculated as the coefficient of a regression of wife’s
education on husband’s education using 1980 IPUMS Census data (Ruggles et al.,
2020).

5.3 Validation

I test the model estimation by computing moments not targeted by the estimation.

Table 14 shows the results. The estimation targeted and matched the correlation be-

tween parents and children’s rank in their respective income distribution. However,

the model also matches another measure of mobility, absolute upward income mo-

bility. The estimated model also generates inequality measures, such as the Gini

coefficient and the top-bottom income ratio, in line with the data.
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Table 14: Validation: Non-targeted moments

Moment Data Model

Intergenerational Mobility
Absolute Mobility 0.50 0.51
Inequality
Gini 0.30 0.28
Top-Bottom 3.7 3.3

Sources: Absolute upward income mobility from
Chetty et al. (2017). Gini and Top-Bottom from
Daruich and Fernández (2020)

6 Counterfactual

In order to study the long-term consequences of the trade shock, I use the es-

timated model to simulate an economy with a counterfactual increased assortative

mating. Measuring sorting as the coefficient of a regression of wife’s educational at-

tainment on her spouse’s, a one unit trade shock (almost equivalent to the average

decade-level rise over this period) increases sorting in a commuting zone by 1.6%.

I thus simulate the economy with a counterfactual 3.23% increase on sorting. The

model implies a decrease of 0.9% on intergenerational mobility.

7 Conclusion

In this paper, I studied the long-term impacts of the China trade shock. I first

established how the low-skill workers disproportionately beard the adverse labor de-

mand outcomes of increased import competition, particularly men. Second, I studied

the consequences of these heterogeneous effects on the marriage market. I found

that the increased skill premium for men deters marriage formation between college-

educated women and high-school-educated men and, although women fare relatively

better than men, the prevalence of other types of matches are not affected by the

trade shock. As a result, the increased import competition increases sorting in the

marriage market.

Finally, I investigate the potential long-term consequences of the changing mar-

riage patterns. I presented suggestive evidence that marriages in which both spouses

hold a college degree invest more time and resources in their children, and their

children outperform others from an early age. Therefore, increased marital sorting
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can decrease intergenerational mobility, as it increases inequality in children’s initial

human capital development.

To estimate the effect on intergenerational mobility of the trade-induced increase

in sorting, I develop an Aiyagari-style overlapping-generations life-cycle model with

an explicit marriage market, in which parents’ educational attainment affect children’s

initial conditions through an initial monetary transfer, school taste, and initial draw

of human capital. I estimated the model to the US in the 2000s, and use it to study

a counterfactual economy with increased assortative mating. The model implies that

the trade-induced increase in assortative mating can reduce intergenerational mobility

by 0.9%.
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A Data

A.1 PSID: Main interview

To estimate age profiles by sex and education level I use PSID data using both

head and spouses from the original SRC sample who are between 22 and 65 years of

age. I exclude income observations if the agent is self-employed. I keep individual with

at least 8 observations and without extreme changes in income (defined as changes

in log-earnings larger than 4 or less than -2). The final sample consists of 11,542

individuals: 3,420 high school graduate women, 2,125 college graduate women, 3,432

high school graduate men, and 2,563 college graduate men.

A.2 NLSY79

The NLSY79 sample selection is as follows. I start with 12,686 individuals (355,208

observations), and keep observations between the ages of 24 and 63, reducing the

number of individuals to 11,976 (178,605). I keep only the cross-sectional sample,

reducing the number of individuals to 11,122 (173,687). I drop observations with top-

coded earning, reducing the number of observations to 171,608. I drop individuals

with less than a high-school degree, and those who change education groups. These

reduces the number of individuals to 9,717 (141,985). I further drop individuals with

missing AFQT89 information, which leaves 8,426 individuals (123,865). Dropping

individuals who report positive hours but less than 5,000, and hourly wages above

$400 or below half the minimum wage further reduces the sample to 8,195 individuals

(90,839). Finally, keeping individuals with at least 8 observations and who do not

report extreme changes changes of income (i.e., above 400% or reduction by 66%)

reduces the sample to 5,201 individuals (74,349). I split the sample in 4 groups by

gender and education and I get the following final samples: 2,306 high-school women

(26,653), 848 college women (10,481), 2,049 high-school men (28,099) and 681 college

men (9,116).

A.3 PSID: CDS

The CDS contains information on children’s primary and secondary caregivers,

who are not necessarily their parents. Using household and individual identifiers I

get information on these adults merging the CDS with the main PSID study files. I

keep only children who live with a married biological parent, and for which education
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on both spouses is available. Additionally, I only keep children for which their parents’

type of marriage does not change across waves. I also drop children if one parent is

less than 18 ore more than 42 year older than her. This leaves 3,150 observations

across the three waves. 59.5% of them are kids from unskilled marriages, 21% from

mixed marriages, and 19.5% from skilled ones.

For expenditure data, the sample is smaller. For childcare costs, there are only 620

observations across waves. There is more attrition for unskilled marriages, with only

50% of the observations belonging to kids from unskilled marriages. For any type of

expenditure (childcare, schooling, or extracurricular), there are 2,432 observations in

total. 56.5% of them are kids from unskilled marriages, 22.3% from mixed marriages,

and 21.2% from skilled ones.

A.4 PSID: TAS

The Transition into Adulthood Supplement (TAS) began in 2005 to follow children

from the original CDS cohort into young adulthood, collecting six waves of data

through 2015. As for the CDS sample, using household and individual identifiers I

get information on these young adult’s parents merging the TAS with the main PSID

study files.

I keep only young adults who are at least 22 years old, and define them as college

graduates or not according to the maximum level of education attained across waves.

This leaves 2, 600 observations across waves.

A.5 NLSY79 Child and Young Adult Data

The NLSY79 Child and Young Adult cohort is a longitudinal project that follows

the biological children of the women in the NLSY79. As of 2018, there are 11,545

children born to NLSY79 mothers. Restricting to those with valid information on

their mother and mothers’ spouse, leaves 3,463 children observed at age 5 and 1,762

at age 15. At age 5, 62% of the children are from unskilled marriages, 22% from

mixed marriages, and 17% from skilled ones. At age 15, the respective shares are

60%, 22%, and 17%.

B Computation of Stationary Equilibrium

In order to solve for the steady state, I do the usual guess-and-verify nested fixed-

point algorithm, adding a guess over the distribution of potential future spouses.
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Besides prices, there is the need to guess the initial value function at independence

age, V ∗Ji to solve for parents’ problem 10. Additionally, in order to solve the problem

at the last period as singles, agents need to guess the distribution over states of their

potential spouses, besides π, in order to calculate VJm. This is, they need to guess

the probability measure over the state space at the beginning of period j = Jm, µm,

and, in equilibrium, that guess should be correct.

The algorithm is then as follows:

1. Guess prices. In this case, the mean draw of human capital, as wages are

normalized to 1.

2. Guess the value of the problem at the beginning of the education stage, V ∗
0 .

Guess the distribution of agents over the state space at the beginning of period

Jm before marriage matches occur, m̃u0m.

3. Given guesses, solve by backward induction the dynamic programming problems

described in Section 4. Solve back until the education stage and obtain its value,

V ∗
1 . Update guess V ∗

0 , and iterate over this step until V ∗
0 and V ∗

1 converge.

4. Armed with the optimal policy functions, calculate the equilibrium probability

measure over the state space. For this, guess an initial density at age j = Ji, µ
0
Ji.

Given guesses, the transition functions generated by the optimal policies and

the exogenous processes, compute the probability measures forward until the

age of parental transfers. Last, use the optimal transfer policy, draw of school

taste, and draw of initial human capital to compute the initial distribution over

the state space of the new generation, µ1
Ji. Iterate until µ0

Ji and µ
1
Ji converge.

5. Use recently computed µ0
Jm−1 and optimal policy functions at j = Jm−1 to

calculate distribution over state space were the agents to remain single. This is,

the distribution of agents at the beginning of period j = Jm, right before being

matched, m̃u1m. Update m̃u
0
m and go back to step 3 until convergence.

6. Compute the probability measures for j > Jt. Calculate mean income at age

42, if different to 1 (normalization), update guess of the mean of h0 and go back

to step 2.
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C Additional Tables and Figures

Table A1: Descriptive Statistics: Men by education

High-School College

Level in 1990 Change Level in 1990 Change

Employed 85.56 -5.30 93.67 -1.06
(5.66) (6.03) (3.92) (4.91)

Unemployed 6.55 0.18 1.95 0.30
(2.91) (3.08) (1.60) (2.33)

Not in the LF 7.88 5.13 4.38 0.76
(4.28) (6.20) (3.47) (4.61)

Employed in Manuf. 21.86 -4.35 13.19 -2.06
(10.35) (5.69) (7.91) (5.54)

Employed in Non Manuf. 63.70 -0.95 80.48 1.00
(10.53) (1.03) (8.22) (1.03)

Married 62.23 -9.71 65.37 -4.96
(6.51) (6.74) (7.94) (8.06)

Never Married 25.61 10.43 29.65 5.43
(6.43) (7.28) (7.93) (8.07)

The table presents the average across CZs of the share of men employed, unem-
ployed, not in the labor force, employed in the manufacturing sector, employed in
the non-manufacturing sector, married, or never married in 1990 by education
level. Additionally, it presents the average decadal-equivalent change in percent-
age points for each outcome variable. Standard errors in parenthesis. Source:
IPUMS US Census 1990 and 2000, and pooled ACS samples from 2013 through
2015.
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Table A2: Descriptive Statistics: Women by education

High-School College

Level in 1990 Change Level in 1990 Change

Employed 64.63 -1.40 82.26 0.61
(7.25) (5.59) (5.15) (5.15)

Unemployed 5.42 0.65 1.99 0.06
(2.13) (2.66) (1.56) (1.94)

Not in the LF 29.95 0.75 15.76 -0.67
(6.56) (5.12) (4.87) (4.95)

Employed in Manuf. 12.40 -3.49 4.98 -1.02
(8.43) (4.35) (3.54) (2.69)

Employed in Non Manuf. 52.22 2.09 77.28 1.63
(8.45) (5.30) (5.93) (5.47)

Married 71.38 -10.59 71.19 -3.56
(7.06) (5.67) (7.59) (6.67)

Never Married 13.71 10.67 22.51 3.62
(5.75) (6.25) (7.08) (6.72)

The table presents the average across CZs of the share of women employed, un-
employed, not in the labor force, employed in the manufacturing sector, employed
in the non-manufacturing sector, married, or never married in 1990 by education
level. Additionally, it presents the average decadal-equivalent change in percent-
age points for each outcome variable. Standard errors in parenthesis. Source:
IPUMS US Census 1990 and 2000, and pooled ACS samples from 2013 through
2015.
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Table A3: Impact of trade shock on education attainment by sex

Men Women
High School College High School College
Educated Educated Educated Educated

∆ Import Penetration 0.214 -0.0262 -0.0488 0.111
(0.361) (0.265) (0.381) (0.258)

Observations 1,444 1,444

Notes: Dependant variable is the change in percentage men or women age 25-
34 whose highest educational attainment is 12th grade (I) or at least 4 years of
college (II). All regressions include the full set of control variables from Table
2. Regressions are weighted by the product of period length and commuting
zone share of start-of-period US mainland population. Robust standard errors
in parentheses are clustered on state.

Table A4: Impact of trade shock on education attainment by sex

Women
Men

HS Women
HS Men

HS Women
Coll Men

Coll Women
HS Men

Coll Women
Coll Men

∆ Import Penetration 0.140 -0.123 -0.140 0.0849 0.0433
(0.128) (0.181) (0.435) (0.327) (0.225)

Observations 1,444 1,444 1,444 1,444 1,444

Notes: Dependent variables are the change in gender ratio and change in gender ratio
by education pairs combinations. All regressions include the full set of control variables
from Table 2. Regressions are weighted by the product of period length and commut-
ing zone share of start-of-period US mainland population. Robust standard errors in
parentheses are clustered on state.
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Table A5: Impact of trade shock on men’s marital status
by education

Panel A: All men

Married Never Married Divorce Rate
(I) (II) (III)

∆ Import Penetration -0.0515 0.173 -0.253
(0.317) (0.272) (0.262)

Panel B: High school educated men

Married Never Married Divorce Rate
(I) (II) (III)

∆ Import Penetration -0.187 0.511 -0.340
(0.433) (0.362) (0.542)

Panel C: College educated men

Married Never Married Divorce Rate
(I) (II) (III)

∆ Import Penetration -0.324 0.419 -0.141
(0.442) (0.427) (0.220)

Observations 1,444 1,444 1,444

Notes: Dependent variables are the change in percentage in the share
of men who are currently married (I), who never married (II), and
in divorce rate (III). The divorce rate is the ratio of women who are
divorced over the sum of women who are currently married or divorced.
All regressions include the full set of control variables from Table 2.
Regressions are weighted by the product of period length and commuting
zone share of start-of-period US mainland population. Robust standard
errors in parentheses are clustered on state.
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Table A6: Impact of trade shock on marriage patterns
by men’s education

Panel A: High school educated men

Married Married Down Married Up
(I) (II) (III)

∆ Import Penetration -0.510 -0.00393 -0.195***
(0.315) (0.314) (0.109)

Panel B: College educated men

Married Married Down Married Up
(I) (II) (III)

∆ Import Penetration -0.207 -0.195 -0.013
(0.420) (0.284) (0.340)

Notes: The dependent variables are the decadal change of each term
of equation (4). All regressions include the full set of control variables
from Table 2. Regressions are weighted by the product of period length
and commuting zone share of start-of-period US mainland population.
Robust standard errors in parentheses are clustered on state.
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Figure A1: Impact of trade shock on college educated men and women annual labor
earnings by percentile

−
4
0

−
3
0

−
2
0

−
1
0

0
1
0

P
e

rc
e

n
ta

g
e

 o
f 

m
a

le
 e

a
rn

in
g

s

20 30 40 50 60 70 80 90 100

Percentile of income distribution

Notes: The figure measures the impact of a unit trade shock on the difference in the college-educated
men-women earnings gap as a percentage of the men’s earnings in 1990 for each percentile. Each dot
is the coefficient from a separate IV quantile regression that includes the full set of control variables
from Table 2. Shaded areas represent the 95 percent confidence interval.
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Figure A2: Absolute upward mobility by CZ

Notes: Heat map of the mean child rank for parents at 25th percentile across CZs.
Source: Opportunity Insights (n.d.) .
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Figure A3: Assortative Mating by CZ

Notes: Heat map of assortative mating across the US. Assortative mating is calculated
as Spearman rank correlation between spouses years of education. The sample contains
spouses between 15 and 40 years of age with valid educational attainment information
and whose youngest child is at most one year old. Source: IPUMS US Census, 1980.
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Figure A4: Average weekly active time by parents and type of marriage
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(a) Mother active time
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(b) Father active time

Notes: The figure presents total weekly active time spent with kids by time of marriage.
Panel (a): mothers; panel (b): fathers. Marriages are categorized according to the presence
of none, one or two parents with a college degree: unskilled, mixed, and skilled, respectively.
Source: PSID, CDS time diaries.
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D Trade shock: robustness

In this section I present the main labor and marriage market results including

those with some college -who represent 26.5% of the sample- as high-school-educated.

Tables A7 and A8 present descriptive statistics for men and women, respectively.

For men, when including the population with some college education into high-school

men, levels in 1990 remain roughly equal compared to excluding them. On the other

hand, changes in employment status are tamed when including this group. For ex-

ample, the increased in the share of population out of the labor force goes from 5.13

percentage points per decade to 3.94.

Table A7: Descriptive Statistics: Men by education

High-School College

Level in 1990 Change Level in 1990 Change

Employed 86.65 -4.14 93.67 -1.06
(4.95) (6.03) (3.92) (4.91)

Unemployed 5.60 0.20 1.95 0.30
(2.46) (2.44) (1.60) (2.33)

Not in the LF 7.75 3.94 4.38 0.76
(4.02) (5.06) (3.47) (4.61)

Employed in Manuf. 20.57 -3.96 13.19 -2.06
(9.76) (5.00) (7.91) (5.54)

Employed in Non Manuf. 66.07 -0.18 80.48 1.00
(9.90) (6.13) (8.22) (6.79)

Married 63.22 -9.03 65.37 -4.96
(6.07) (5.81) (7.94) (8.06)

Never Married 25.69 9.56 29.65 5.43
(6.06) (6.46) (7.93) (8.07)

The table presents the average across CZs of the share of men employed, unem-
ployed, not in the labor force, employed in the manufacturing sector, employed in
the non-manufacturing sector, married, or never married in 1990 by education
level. Additionally, it presents the average decadal-equivalent change in percent-
age points for each outcome variable. Standard errors in parenthesis. Source:
IPUMS US Census 1990 and 2000, and pooled ACS samples from 2013 through
2015.
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Table A8: Descriptive Statistics: Women by education

High-School College

Level in 1990 Change Level in 1990 Change

Employed 68.12 -0.38 82.26 0.61
(6.50) (4.47) (5.15) (5.15)

Unemployed 4.85 0.45 1.99 0.06
(1.81) (2.02) (1.56) (1.94)

Not in the LF 27.03 -0.07 15.76 -0.67
(5.76) (4.10) (4.87) (4.95)

Employed in Manuf. 10.62 -3.01 4.98 -1.02
(6.91) (3.41) (3.54) (2.69)

Employed in Non Manuf. 57.49 2.63 77.28 1.63
(7.42) (4.37) (5.93) (5.47)

Married 70.86 -9.15 71.19 -3.56
(6.37) (4.76) (7.59) (6.67)

Never Married 14.42 9.45 22.51 3.62
(5.43) (5.20) (7.08) (6.72)

The table presents the average across CZs of the share of women employed, un-
employed, not in the labor force, employed in the manufacturing sector, employed
in the non-manufacturing sector, married, or never married in 1990 by education
level. Additionally, it presents the average decadal-equivalent change in percent-
age points for each outcome variable. Standard errors in parenthesis. Source:
IPUMS US Census 1990 and 2000, and pooled ACS samples from 2013 through
2015.

Tables A9 and A10 present the trade shock impact on employment status for all

and by education level. The results hold when including those with some college in the

analysis as high-school-educated. A one percentage point increase in import exposure

reduced high-school-educated employment by 1.32 percentage points, which explains

32% of the average decadal change in employment.14. For high-school women, the

impact on employment and labor force participation remains statistically insignificant.

Including women with some-college increases the share by which they re-allocate into

the non-manufacturing sector: 75% of the job losses in the manufacturing sector are

absorbed by the non-manufacturing one.

The trade shock impact on relative income across skill groups remains after includ-

ing those with some college in the unskilled group. For women, the annual earnings

gap remains unchanged, while for men, there is an increase for those in the middle of

the income distribution.

14Without those with some college, the shock explained 33% of the change.
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Table A9: Impact of trade shock on employment by
sex and education

Panel A: Men

All
High School College
Educated Educated

(I) (II) (III)

∆ Import Penetration -0.635*** -1.315*** -0.336
(0.2229) (0.278) (0.246)

Panel B: Women

All
High School College
Educated Educated

(I) (II) (III)

∆ Import Penetration -0.289 -0.361 -0.0934
(0.315) (0.360) (0.296)

Observations 1,444 1,444 1,444

Notes: Dependant variable is the change in percentage population
age 25-34 that is employed. Regressions include a dummy for the
2000-2014 period; star-of-period shares of CZs that is Hispanic,
black, Asian, other race, foreign born, and college educated; time
trends for US census divisions; lagged share of CZ employment
in manufacturing; start-of-period indices of employment in rou-
tine occupations and of employment in off-shorable occupations.
Regressions are weighted by the product of period length and com-
muting zone share of start-of-period US mainland population. Ro-
bust standard errors in parentheses are clustered on state.
*** p < 0.01, ** p < 0.05, * p < 0.1.

Tables A11 and A12 present the marriage market results. Including women with

some college education into the high-school-educated group changes the results for

this group. A one unit trade shock decreases the share of women who are currently

married by .69 percentage points, which represents 7.5% of the decadal mean change.

And this change is driven by them marrying less often with college men.

Including men with some college in the high-school-educated group does not

change the results for college educated women, their decrease in the share of cur-

rently married is driven by them marrying loss often with high-school-educated men.

In
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Table A10: Impact of trade shock on employment status by sex and education

Panel A: High school educated men

Employment
Manufacturing Non-Manufacturing Unemployment Out of
Employment Employment the L.F.

(I) (II) (III) (IV) (V)

∆ Import Penetration -1.315*** -1.437*** 0.121 0.564*** 0.752***
(0.278) (0.324) (0.363) (0.167) (0.252)

Panel B: High school educated women

Employment
Manufacturing Non-Manufacturing Unemployment Out of
Employment Employment the L.F.

(I) (II) (III) (IV) (V)

∆ Import Penetration -0.361 -1.429*** 1.068*** 0.545*** -0.184
(0.360) (0.236) (0.365) (0.154) (0.312)

Observations 1,444 1,444 1,444 1,444 1,444

Notes: Dependent variables: change in the percentage of population age 25-34 that is employed
(I), employed in manufacturing (II), employed in non-manufacturing sector (III), unemployed
(IV), or out of the labor force (V). All regressions include the full set of control variables from
Table 2. Regressions are weighted by the product of period length and commuting zone share of
start-of-period US mainland population. Robust standard errors in parentheses are clustered on
state.
*** p < 0.01, ** p < 0.05, * p < 0.1
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Figure A5: Change in skilled-unskilled annual earning gaps by gender
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(a) Women: bottom percentiles
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(b) Women: top percentiles
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(c) Men

Notes: The figures present the impact of a unit trade shock on the difference in the skilled-unskilled
earnings gap by gender as a percentage of the unskilled earnings in 1990 for each percentile. Each dot
is a coefficient from a separate IV quantile regression that controls for the set of control variables from
Table 2. Shaded areas represent a 95 percentila confidence interval. Women’s outcomes presented
separately for top and bottom percentiles for scale purposes.
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Table A11: Impact of trade shock on women’s marital status
by education

Panel A: All women

Married Never Married Divorce Rate
(I) (II) (III)

∆ Import Penetration -0.687* 0.820** -0.007
(0.309) (0.336) (0.196)

Panel B: High school educated women

Married Never Married Divorce Rate
(I) (II) (III)

∆ Import Penetration -0.812*** 0.913** 0.146
(0.297) (0.367) (0.247)

Panel C: College educated women

Married Never Married Divorce Rate
(I) (II) (III)

∆ Import Penetration -0.829** 1.077*** -0.187
(0.405) (0.371) (0.215)

Observations 1,444 1,444 1,444

Notes: Dependent variables are the change in percentage in the share
of women who are currently married (I), who never married (II), and
in divorce rate (III). The divorce rate is the ratio of women who are
divorced over the sum of women who are currently married or divorced.
All regressions include the full set of control variables from Table 2.
Regressions are weighted by the product of period length and commuting
zone share of start-of-period US mainland population. Robust standard
errors in parentheses are clustered on state.
*** p < 0.01, ** p < 0.05, * p < 0.1
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Table A12: Impact of trade shock on marriage patterns
by women’s education

Panel A: High school educated women

Married Married Down Married Up
(I) (II) (III)

∆ Import Penetration -0.627** -0.345 -0.255*
(0.293) (0.251) (0.132)

Panel B: College educated women

Married Married Down Married Up
(I) (II) (III)

∆ Import Penetration -0.875** -0.743** -0.194
(0.335) (0.260) (0.344)

Notes: The dependent variables are the decadal change of each term
of equation (4). All regressions include the full set of control variables
from Table 2. Regressions are weighted by the product of period length
and commuting zone share of start-of-period US mainland population.
Robust standard errors in parentheses are clustered on state.
*** p < 0.01, ** p < 0.05, * p < 0.1
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