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ABSTRACT

This paper utilizes a difference in difference framework to estimate the impact of September 11

on wages, hours worked, and probability of employment for individuals of Middle Eastern

ancestry in the aftermath of the terrorist attacks. September 11th is associated with a 4-6%

decrease in the wages of Middle Eastern individuals relative to whites, which corresponds to

well-documented reports of a public opinion backlash. There is little evidence that September

11th had an impact of the probability of employment or hours worked per week of Middle

Eastern individuals relative to whites. This paper contributes to the scarce existing literature by

providing estimates of labor market discrimination for both women and men, and uses an

innovative assignment technique on the basis of ancestry that allows for estimates including both

immigrants and U.S. citizens.
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INTRODUCTION & HYPOTHESES

The September 11th, 2001, terrorist attacks on the Pentagon and World Trade Centers

(referred to as 9/11 hereafter) generated a significant backlash against Middle-Eastern & Muslim

Americans and immigrants as well as individuals perceived to be similar in religion, ethnicity,

culture, or appearance to parties that were ascribed responsibility for the attacks. The American-

Arab Anti-Discrimination Committee reports hundreds of violent incidents against perceived

Middle Eastern & Muslim individuals in the weeks following 9/11, as well as over 800 cases of

employment discrimination (2003). The Human Rights Watch reports over 2000 cases of anti-

Muslim or anti-Arab incidents following the attacks (2002). Such reports are indicative of the

impact of 9/11 on the public perception of Arab-Americans in the United States.

A defining aspect of the reports of targeted violence and aggression against Middle

Eastern & Muslim individuals was imprecise targeting. Bakalian and Bozorgmehr (2009)

provide a detailed anthropological account of the impact of 9/11 on Middle Eastern & Muslim

Americans. They note that individuals were targeted for hate crimes on the basis of Arabic- or

Islamic-sounding names, clothing, and appearance. The first murder victim of the 9/11 backlash

was a Sikh whose traditional appearance was confounded with Osama Bin Laden’s clothing and

appearance. Sikhs are neither Muslim nor Arab and were not implicated in 9/11 by any credible

evidence; rather, they were victimized as a result of inability to differentiate between individuals

from differing cultures and ethnicities. Furthermore, records of hate crimes suggest that both

Americans and immigrants were subject to discrimination. While recognizing that individuals

subject to post-9/11 discrimination vary widely along several dimensions, this paper will

nevertheless hereafter refer to the collective group of individuals subject to discrimination as

Middle Eastern for simplicity. In practice, this paper will be focusing on individuals with
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reported ancestries that tie them to a subset of countries in the Greater Middle East, a designation

first drawn by the Bush administration in 2004.

The backlash against individuals with Middle Eastern ancestries may have translated into

the labor market and impacted their ability to find work. This paper therefore confronts 9/11 as

an exogenous shock to the ethnic preferences of employers towards current or potential

employees of Middle Eastern ancestry. Drawing on data from Census 2000 and the American

Community Survey, this paper employs a difference-in-differences approach to estimate the

labor market impact of 9/11 on individuals with Middle Eastern ancestries. In the context of this

paper, discrimination is the (negative) average treatment effect of 9/11 on the labor market

outcomes of individuals with Middle Eastern ancestry; this effect is described explicitly below.

The literature in economics seeks to attribute causes to discrimination with prejudice- and

productivity-based discrimination being two primary categories. While discrimination is

uniformly illegal, such differentiations are useful in formulating effective policies to eliminate

discrimination. In this paper, taste-based discrimination is loosely defined as discrimination

resulting from prejudices against a minority group. Statistical discrimination, on the other hand,

is identified as discrimination that results from differences in measures of average productivity.

Discrimination against men with Middle Eastern ancestry may take the form of either

taste-based or statistical discrimination. The terrorists responsible for the 9/11 attacks were

young men, and so those most similar to them in observable characteristics may be most likely to

fall victim to discrimination based on prejudice or fear. In the wake of 9/11, members of the

local, state, and federal branches of government, as well as religious and other public figures,

condemned the backlash against individuals with Middle Eastern ancestry. The backlash and

subsequent response suggests potential for taste-based labor market discrimination following
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9/11, as animosity and hate crimes may have resulted from prejudice based on their associative

link with the terrorists.

However, the Human Rights Watch (2002) noted that attempts by public officials to

distinguish Muslims & Middle Eastern Americans and immigrants from the terrorists who

committed the attacks might have been countered by some measures taken as part of the anti-

terrorism campaign. For instance, over 1,200 individuals of Middle Eastern or Muslim heritage

were detained, visitors from Middle Eastern countries were tracked and fingerprinted, and law

enforcement officials were instructed by the Department of Justice to interview thousands of

young men of Arab heritage (2002). As a result of such measures, young men of Middle Eastern

ancestry may have been subject to statistical discrimination if employers were concerned about

government involvement in their businesses or potential detention of their employees.

Discrimination against men with Middle Eastern ancestry after 9/11 is expected to be

larger in magnitude than discrimination against women with Middle Eastern ancestry, because

the association between men with Middle Eastern ancestry and the terrorists seems strongest.

Women with Middle Eastern ancestry, however, are not likely to face statistical discrimination,

as women are indirectly associated with 9/11 through ethnicity or religion, but are not directly

associated with terrorism. As a result, evidence of discrimination against women would

demonstrate a purely taste-based measure of discrimination. Further, women wearing religious

attire may have been particularly identifiable and subject to discrimination in the labor market.

Discrimination against men of Middle Eastern ancestry is expected to be strongest for

those that are most similar in observable characteristics to the terrorists responsible for 9/11. In

terms of age, Arab-Americans between 20-30 years of age are expected to be particularly

susceptible to discrimination post-9/11, a concept proposed by Rabby & Rodgers (2010).
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LITERATURE REVIEW

The motivation for this paper is Moser’s (2008) estimation of the impact of World War I

on admission of German and Jewish applicants for membership at the NYSE. In order to

attribute taste-based discrimination, Moser relies on World War I as an exogenous shock to

ethnic preferences that does not impact productivity. German Americans, previously a well-

assimilated ethnicity in the United States, were quickly relegated to a discriminated minority.

The analogy in the case of this paper is clear: 9/11 produced an exogenous shock to ethnic

preferences for individuals with real or perceived ties to Middle Eastern religion, culture,

ethnicity, and appearance.

While several studies have sought to estimate the impact of 9/11 on individuals with

Middle Eastern ancestry in the labor market, there is surprisingly little research on this subject.

Utilizing data from the 2001 and 2003 American Community Survey, Dávila and Mora (2005)

estimated labor market discrimination following 9/11 with the Juhn-Murphy-Price wage

decomposition. Kaushal et al. (2007) used data from the 1997-2005 Community Population

Survey to estimate labor market discrimination against first- and second-generation Middle

Eastern immigrants after 9/11 utilizing a difference-in-differences framework. In a similar study,

Rabby and Rodgers (2010) utilize a difference-in-differences framework to estimate the impact

of 9/11 and the London bombings on the labor market outcomes of U.K. Muslims.

Dávila and Mora (2005) provided the first estimates of discrimination resulting from

9/11. They utilize the public-use microdata samples from the 2001 and 2003 American

Community Surveys, which correspond to data collected throughout 2000 and throughout 2002.

Their study is notable for several reasons. First of all, they partition their treatment group – 25-40

year old men from Arab countries – into three groups of countries implicated in 9/11 rhetoric and
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policy: Middle Eastern Arab countries, African Arab countries, and Iran, Afghanistan, or

Pakistan. Their results find that the impacts of 9/11 on labor market outcomes differ significantly

between these three groups. This demonstrates that construction of the variables that identify

treatment groups can significantly impact results.

Dávila and Mora further perform a Juhn-Murphy-Pierce wage decomposition that

partitions the earnings differential into observable and unobservable components, where the

unobservable components are attributed to discrimination. However, this methodology produces

unexpected results: whereas the differential between Middle Eastern Arab men’s and non-

Hispanic white men’s earnings widens by just over 20%, the differential between African Arab

men’s and non-Hispanic white men’s earnings shrinks by 25%. Perhaps most unexpectedly, the

differential between Iranian, Pakistani, and Afghani men’s wages and non-Hispanic white men’s

wages shrinks by 1.3%, although Dávila and Mora hypothesized that they were particularly at

risk of labor market discrimination.

Kaushal et al. found that relative wages between first- and second-generation Middle

Eastern immigrants and non-Middle Eastern immigrants fell by approximately 10% following

9/11. Kaushal et al. (2007) use difference in differences and draw on data from the 1997-2005

Current Population Surveys, which are administered jointly by the U.S. Census Bureau and the

Bureau of Labor and Statistics. However, the CPS only identifies Middle Eastern immigrants by

nativity, so Kaushal et al. limit their study to first- and second-generation immigrants from

Middle Eastern countries. They identify Middle Eastern countries as all but three of the countries

included on the Department of Justice’s special registration program for nonimmigrant men in

the US, which was implemented as a border security measure post-9/11. In addition to

investigating labor market outcomes, Kaushal et al. also looked into mobility and migration.
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Migration could bias estimates of discrimination towards zero if first- or second-generation

Middle Eastern immigrants moved away from communities, cities, or states that were most

hostile or discriminatory. They found some evidence of intrastate residential mobility, but little

evidence of interstate migration.

Kaushal et al. failed to identify a valid comparison group for first- and second-generation

Middle Eastern immigrant women and limited their estimates to men. Their initial comparison

groups were not robust to pseudo-intervention dates, as indicated by statistically significant

differentials when the difference-in-differences methodology was performed for randomly

picked dates before 9/11. This may represent a further limitation of the CPS data set. There are

no papers in the economics literature that provide valid estimates of the labor market impacts of

9/11 on women.

Rabby and Rodgers (2010) utilize a difference-in-differences framework very similar to

that used by Kaushal et al. to estimate the impact of 9/11 and the London bombings on the

employment and earnings of U.K. Muslims using the British Labor Force Survey. They find that

composing the treatment group such that it mirrors the age profile of the terrorists helps to

achieve results that are both larger in magnitude and more statistically significant than treatment

groups with wider age ranges, with respect to U.K. labor market outcomes. Previous studies had

not investigated the impact of altering the age profile of the treatment group.

Dávila and Mora’s paper demonstrates the importance of carefully composing the

treatment group with respect to groups most likely to face post-9/11 discrimination. Kaushal et

al. consider migration, which has the potential to bias results, and their paper also demonstrates

the importance of carefully defining comparison groups in order to achieve valid results for
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women in addition to men. Meanwhile, Rabby and Rodgers note the importance of the age

profiles of the treatment group.

Neither Kaushal et al. nor Dávila and Mora discussed possible constraints to their

research resulting from data limitations. However, both studies limited the breadth of their

inquiries. Kaushal et al. limited the geographic scope of their treatment group’s residence to 20

states. Both Dávila and Mora and Kaushal et al. chose to focus specifically on immigrants,

despite the fact that labor market discrimination against Arab-Americans post-9/11 may have

impacted larger segments of the Arab-American U.S. population. Finally, neither study produced

valid estimates of discrimination against women post-9/11, which may have been a result of data

limitations. By drawing on a sample aggregated from Census 2000 and ACS 2000-2004, this

paper will expand geographic scope to all 50 states, include both immigrants and Americans, and

attempt to find valid estimates for women.

DATA

This paper aggregates individual-level data from public-use microdata samples of the

decennial 2000 Census and the 2000-2004 American Community Surveys, hereafter denoted

ACS 2000-20041. This data provides five cross sections: three cross-sections correspond to two

years of data prior to September 11, 2001, and two cross-sections correspond to two years of data

after September 11, 2001. Census 2000 and ACS 2000-2004 data was acquired from the

Minnesota Population Center’s Integrated Public Use Microdata Samples (IPUMS). These

primary data sets were merged with a data set from the Bureau of Labor and Statistics that

contains state average unemployment rates for each state in each corresponding survey year.

Each Census & ACS data set corresponds to data from the previous year; for example, Census

1 ACS 2002 is excluded, because it is not possible to differentiate between observations that were
collected before and after September 11, 2001.
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2000 corresponds to data collected between January 1, 1999, and December 31, 1999. Data from

Census 2000 and ACS 2000-2004 are comparable by design. The ACS was first implemented

under the name Census 2000 Supplementary Survey, or ACS 2000 in shorthand. For a further

discussion of Census 2000 and ACS 2000-2004, please see Appendix I.

As discussed in the literature review, Dávila and Mora (2005) and Kaushal et al. (2007)

estimate the labor market outcomes of Middle Eastern immigrants after 9/11 in order to use

country of origin to divide individuals into treatment and comparison groups. However, this

approach does not capture the general populace of the United States. This paper’s approach

focuses on identification using the ancestry variable contained in the Census and American

Community Surveys. The Census and ACS request that respondents self-identify their ancestry

or ethnic origin, which is a broad category corresponding to countries, regions, or ethnicities.

Ancestry is designed to capture a person’s ethnic origin or descent, “roots”, heritage, or the place

of birth of the person, the person’s parents, or their ancestors before their arrival in the United

States (U.S. Census Bureau 2005). These responses are then coded into approximately 1000

ancestry categories. Respondents may list multiple ancestries, although only the first two listed

are coded. This paper divides respondents into treatment and comparison groups based on first

and second reported ancestries.

The composition of the comparison group is adapted from Davila and Mora (2005). The

comparison group consists of all whites that are not members of a very broadly defined group

(that is distinct from the treatment groups) whose members may be perceived as Middle Eastern,

Arab, or Muslim. This broadly defined group2 represents the union of countries that are either

2 Countries that are members of The League of Arab States or were included in the DOJ’s SRP
are: Afghanistan, Algeria, Bahrain, Bangladesh, Comoros, Djibouti, Egypt, Eritrea, Indonesia,
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members of the The League of Arab States or were listed on the Department of Justice’s Special

Registration Program, which required nonimmigrant men from countries with Arab or Muslim

ties to register with the Department of Homeland Security as part of the National Security Entry-

Exit Registration System between 2002 and 2003 (Cainkar, 2004). Valid comparison groups

should ideally consist of individuals that are characteristically similar to the treatment group in

the years leading up to 9/11. The intuitive goal is to choose a comparison group consisting of

individuals whose labor market outcomes would have evolved similarly in the absence of 9/11.

This assumption is testable using two methods: (i) the pseudo-intervention date method and

determining whether the coefficient representing the average treatment effect is statistically

different than zero, or (ii) interacting the time trend with each treatment group and testing

whether, conditional on covariates, this interaction is statistically different than zero. This latter

test specifically tests that the treatment and comparison groups are evolving similarly both before

and after 9/11; however, this may not be the case if there are lagged effects of 9/11, which might

be expected. Thus, violations of this latter parallel trends test are not as worrisome as violations

of the pseudo-intervention test, which specifically tests the identifying assumption of difference

in differences that trends between the same groups would have evolved similarly in the absence

of 9/11. Results that are statistically different than zero in either case suggest the comparison

group is invalid.

Motivated by Davila and Mora (2005), who found that the composition of treatment

groups impacts estimates of labor market outcomes, this study composes two treatment groups.

The first treatment group consists of ancestries corresponding to countries that were directly tied

to 9/11 through nationalities of the terrorists (United Arab Emirates, Saudi Arabia, Lebanon,

Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Malaysia, Mauritania, Morocco, Oman, Palestine,
Pakistan, Qatar, Saudi Arabia, Sudan, Syria, Tunisa, Turkey, United Arab Emirates, and Yemen.
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Egypt) or news reports and speculation of the country’s connections to terrorist groups after 9/11

(Afghanistan, Pakistan, Iraq). Individuals with ancestries tied to these seven countries form the

treatment group denoted “direct”. The second treatment group, denoted “indirect,” consists of

individuals with ancestries corresponding to countries or regions that did not have a direct

association with the attacks. Individuals with these ancestries may nonetheless have been subject

to prejudice. These ancestries correspond to countries that are predominantly Islamic, countries

that are members of The Arab League, and/or ancestries that are tied to the Middle East. Thus,

the indirect treatment group consists of respondents with first or second ancestries listed as

Middle Eastern, Arab, or tied to the following countries: Algeria, Bahrain, Comoros, Djibouti,

Iran, Jordan, Kuwait, Libya, Mauritania, Morocco, Oman, Palestine, Qatar, Somalia, Sudan,

Syria, Tunisia, Turkey, Yemen; this variable is equal to 0 for all other individuals. The

following table breaks down the treatment and comparison groups for both women and men.

Note that there are sizeable numbers of observations in each year in both treatment groups.

Table 1: Observations in Treatment & Comparison Groups, by Data Set

Data Set
Women Men

Treatment
Comparison

Treatment
Comparison

Direct Indirect Direct Indirect

Census 2000
4,831

664,421
5,849

651,715
2,312 2,519 3,119 2,730

ACS 2000
675

93,169
795

88,124
315 360 442 353

ACS 2001
2,137

301,442
2,585

284,146
990 1,147 1,428 1,157

ACS 2003
2,286

297,890
2,632

282,532
1,157 1,129 1,424 1,208

ACS 2004
2,248

297,405
2,427

276,809
1,087 1,161 1,267 1,160

Total
12,177

1,654,327
14,288

1,583,326
5,861 6,316 7,860 6,608

This paper will provide separate estimates for women and men. Ex ante, there is no

reason to assume that the labor market impact of 9/11 on men and women will be similar.
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Kaushal et al. (2007) only provided estimates of the labor market impact of 9/11 for men after

finding evidence that their comparison group for women was invalid, validating separate

treatment by gender.

The four dependent variables in this paper are hourly log wage, hours worked per week, a

binary variable equal to one if employed, and a binary variable equal to 1 if an individual has

moved out of state in the previous year. A detailed description of these four variables, as well as

the covariates found in all regression specifications, can be found in Appendix II.

Summary statistics for women and men, respectively, are presented below in Tables 2

and 3 and are divided by treatment and comparison groups. As expected, a greater proportion of

women’s wages and hours worked are censored than are men’s. For women, the null hypothesis

that the means for treatment and comparison groups are equal can be rejected at the 1% level for

all variables except the dummy variable for part-time employment, for which there is no

statistically significant difference. For men, mean equality can be rejected at the 1% level for all

variables except the post-9/11 time period dummy variable and the dummy variable for marriage

status. The very large sample size in the comparison groups is partly responsible for such

widespread rejection of the mean equality hypothesis. Since the difference in differences

methodology is susceptible to systematic differences between treatment and comparison groups

invalidating the parallel trends assumption, it will be particularly important to test whether there

is evidence that the treatment and comparison groups can be expected to have trended differently

in the absence of 9/11.

For women, the difference between means for a couple variables is particularly large.

Whereas just over half of women in the treatment group are employed, almost two-thirds of

women in the comparison group are employed. While 94% of women in the comparison group
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Table 2: Summary Statistics: Women Table 3: Summary Statistics: Men
Treatment Groups Comparison Group Treatment Groups Comparison Group

Variable Obs. Means Obs. Means Diff Variable Obs. Means Obs. Means Diff

lwage 6,908 2.48 1,152,098 2.43 *** lwage 10,812 2.72 1,247,164 2.69 ***
(.55) (.53) (.62) (.56)

Censored 5,269 502,229 Censored 3,476 336,162
hoursworked 7,384 35.24 1,223,293 36.40 *** hoursworked 12,037 43.56 1,359,547 43.03 ***

(13.36) (11.86) (13.98) (11.94)
Censored 4,793 431,034 Censored 2,251 223,779
employed 12,177 0.51 1,654,327 0.65 *** employed 14,288 0.75 1,583,326 0.77 ***

(.5) (.48) (.43) (.42)
after 12,177 0.37 1,654,327 0.36 *** after 14,288 0.35 1,583,326 0.35

(.48) (.48) (.48) (.48)
natcitizen 12,177 0.32 1,654,327 0.03 *** natcitizen 14,288 0.38 1,583,326 0.02 ***

(.47) (.16) (.48) (.15)
bornusa 12,177 0.41 1,654,327 0.94 *** bornusa 14,288 0.33 1,583,326 0.94 ***

(.49) (.25) (.47) (.24)
age1630 12,177 0.35 1,654,327 0.26 *** age1630 14,288 0.31 1,583,326 0.27 ***

(.48) (.44) (.46) (.44)
age3145 12,177 0.38 1,654,327 0.35 *** age3145 14,288 0.40 1,583,326 0.35 ***

(.48) (.48) (.49) (.48)
age4665 12,177 0.27 1,654,327 0.40 *** age4665 14,288 0.29 1,583,326 0.38 ***

(.44) (.49) (.45) (.49)
direct 12,177 0.48 1,654,327 0.00 *** direct 14,288 0.46 1,583,326 0.00 ***

(.5) (.) (.5) (.)
indirect 12,177 0.52 1,654,327 0.00 *** indirect 14,288 0.54 1,583,326 0.00 ***

(.5) (.) (.5) (.)
yearsusa 12,177 22.60 1,654,327 39.30 *** yearsusa 14,288 21.79 1,583,326 38.87 ***

(15.41) (14.6) (14.61) (14.65)
english 12,177 0.90 1,654,327 0.98 *** english 14,288 0.95 1,583,326 0.98 ***

(.3) (.15) (.21) (.15)
educ 12,177 13.83 1,654,327 13.38 *** educ 14,288 14.56 1,583,326 13.30 ***

(3.37) (2.69) (3.23) (2.88)
parttime 12,177 0.15 1,654,327 0.15 parttime 14,288 0.09 1,583,326 0.07 ***

(.36) (.36) (.28) (.25)
married 12,177 0.63 1,654,327 0.61 *** married 14,288 0.60 1,583,326 0.60

(.48) (.49) (.49) (.49)
dependent 12,177 2.07 1,654,327 1.48 *** dependent 14,288 1.88 1,583,326 1.40 ***

(1.71) (1.4) (1.69) (1.39)
nchlt5 12,177 0.26 1,654,327 0.17 *** nchlt5 14,288 0.23 1,583,326 0.16 ***

(.59) (.47) (.55) (.46)
lfaminc 12,177 10.44 1,654,327 10.49 *** lfaminc 14,288 10.34 1,583,326 10.62 ***

(2.77) (2.25) (3.01) (2.08)
migrate 7,346 0.05 989,906 0.03 *** migrate 8,439 0.05 931,611 0.03 ***

(.22) (.16) (.22) (.17)
Diff notes the level of statistical significance (*** p<0.01, ** p<0.05, * p<0.1) at which the null hypothesis that the means are equal can be rejected, using a two group mean-comparison test for two
groups with unequal variances. Migrate has fewer observations because it is only available in the ACS. Standard errors are in parentheses.
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are born in the US, only 41% of women in the treatment group were born in the US. Notably,

while 98% of women in the comparison group speak English well or better, 90% of women in

the treatment group speak English well or better. Finally, women in the treatment group on

average possess half a year more of education, slightly higher wages and have slightly higher

numbers of dependents and young children in their households.

For men, wages in the treatment group are also slightly higher than wages amongst the

comparison group. The differential for individuals born in the US is even larger among men

than women: whereas 94% of men in the comparison group were born in the US, only 33% of

women in the comparison group were born in the US. Among men, the education differential is

higher than amongst women, as men in the treatment group have approximately 1.26 more years

of education than men in the comparison group.

METHODOLOGY

This paper employs a difference in differences framework that measures the average

treatment effect of 9/11, which can be thought of as the difference between the labor market

outcomes differential of Middle Eastern individuals before and after 9/11 and the labor market

outcomes differential of white individuals before and after 9/11. Mathematically, the average

treatment effect for wages can be represented as:

ܧܶܣ = ൫ܧ ݃ܽൣݓ ݁௦௧ି ଽ/ଵଵ
ொ ൧− ܧ ݃ܽൣݓ ݁ିଽ/ଵଵ

ொ ൧൯− ൫ܧ ݃ܽൣݓ ݁௦௧ି ଽ/ଵଵ
௪௧ ൧− ܧ ݃ܽൣݓ ݁ିଽ/ଵଵ

௪௧ ൧൯

This methodology utilizes 9/11 as an exogenous shock to the labor market determination process,

such that average treatment effect of 9/11 on the labor market outcomes of Middle Eastern

individuals represents discrimination resulting from 9/11. The identifying assumption of this

difference in differences approach is that, in the absence of 9/11, the wages of Middle Eastern

individuals and white individuals would have evolved similarly over time. In other words, there

is no shock besides 9/11 that differentially affected the wages of Middle Eastern and white
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individuals over time. This identifying assumption allows for causal interpretation of the

average treatment effect.

The basic difference in differences regression framework follows 3 , and will be run

separately, with identical specification, for men and women:

ܻ௦௧ = ߙ + ଵ݂ܽߙ ݁ݐ +௧ݎ ଶ݀ߙ ݁݅ݎ +௦௧ܿݐ ଷ݅݊ߙ ݀ ݁݅ݎ +௦௧ܿݐ ݂ܽ)ସߙ ݁ݐ ∗௧ݎ ݀ ݁݅ݎ (௦௧ܿݐ + ݂ܽ)ହߙ ݁ݐ ∗௧ݎ ݅݊ ݀ ݁݅ݎ (௦௧ܿݐ +

௦௧મ܆ + (݀ ݁݅ݎ ∗ܿݐ ௦௧)મ෩܆ + (݅݊ ݀ ݁݅ݎ ∗ܿݐ ௦௧)મ܆ + +௦௧ડ܈ ݁݊ݑߙ ݉ +௦௧ +௧ߜ ௦ߛ + ߶ + ௦௧ߝ

Yist represents labor market outcomes of interest for person i in state s at time t, where t refers to

the year during which the survey was administered. Yist corresponds to log earned wages, hours

worked, and probability of employment. aftert is a dummy variable that is equal to 1 for post-

9/11 observations. directist is a dummy variable that is equal to 1 for individuals who are

included in the direct treatment group. indirectist is a dummy variable that is equal to 1 for

individuals who are included in the indirect treatment group. Xist is a vector of the following

covariates: whether an individual acquired US citizenship through naturalization; whether an

individual possessed US citizenship from birth; and dummy variables for age brackets

corresponding to 16-30 years of age and 31-45 years of age (interpreted relative to individuals in

the age bracket 46-65). Zist is a vector of the following covariates: number of years spent in the

United States; whether an individual speaks English well, fluently, or exclusively; years of

education specified as a quadratic to account for nonlinearity; marriage status; and whether an

individual is employed part-time. The probability of employment specification includes number

of dependents and children less than five in Zist under the expectation that the number of

dependents and young children in a household impacts labor supply decisions. unempst indicates

the state’s unemployment rate at time t in state s. δt corresponds to a linear time trend, γs

incorporates state fixed effects that controls for constant interstate differences, and ϕ represents

3 This methodology borrows from both Kaushal et al. (2007) and Rabby and Rodgers (2010).
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occupation fixed effects. More detailed descriptions of each variable and its construction are

available in Appendix II.

In the context of this paper, discrimination is represented by the (negative) coefficients of

interest α4 and α5 that correspond to the average treatment effect of 9/11 on the labor market

outcomes of members of the direct and indirect treatment groups. The coefficient α1 captures

the impact of being a member of the comparison group post-9/11, and the coefficients α2 and α3

capture the impact of being a member of the direct and indirect treatment groups, respectively, in

the pre-9/11 period relative to the comparison group. The linear time trend tߜ may potentially be

interacted with Arabist in order to determine whether the time trends for Arab-Americans differ

from the time trends for the comparison group. As mentioned previously, this is one

methodology to test the parallel trends assumption, and will be used for robustness checks in this

paper. Although the more restrictive assumptions underlying this particular parallel trends

assumption do not alone indicate invalidity of difference in difference estimates, it can serve as a

warning to investigate further through pseudo-intervention dates.

The ceteris paribus impact of the independent variables included in this regression on

labor market outcomes can be interpreted relative to a white, 46-65 year old non-citizen

immigrant who has not yet spent a year in the United States, does not speak English well, has

had no education, is unmarried with no dependents, and was surveyed in 1999. This individual

is represented by the constant αo.

OLS and a maximum likelihood Heckman Selection model will be used for the

regression of log wages and hours worked on the covariates in the model above, while a Probit

model will be used for the regression of probability of employment. Heckman Selection is a

method that addresses incidental truncation, which occurs when the dependent variable is only
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observed for certain outcomes of another variable. In the context of this paper, the concern is

that September 11, 2001, may have had a differential impact on labor force participation among

the treatment group relative to the comparison group. Within in a difference in differences

framework, wages will be biased if the treatment and comparison groups experience differential

withdrawal rates as a result of 9/11. For instance, suppose individuals in the treatment group

working in unstable jobs that pay lower wages are pressured to withdraw from the labor market

after September 11, 2001. Then, there will be upward pressure on average wages in the

treatment group, since it will be composed of individuals remaining in the labor force after the

workers in unstable, lower wage jobs have been pushed out of the labor market. This will bias

estimates of the average treatment effect from difference in differences towards zero, because

wages for individuals who were pressured out of the labor market are now censored. For a more

detailed discussion of the maximum likelihood Heckman Selection model, please see Appendix

III.

Finally, there may be concern that migration patterns have changed as a result of 9/11 and

are impacting the estimates of discrimination provided by the basic framework above. Kaushal

et al. provide a regression framework that this paper has adapted for analyzing inter-state

migration:

ܲ௦௧ = ߙ + ଵ݂ܽߙ ݁ݐ +௧ݎ ଶ݀ߙ ݁݅ݎ +௦௧ܿݐ ଷ݅݊ߙ ݀ ݁݅ݎ +௦௧ܿݐ ݂ܽ)ସߙ ݁ݐ ∗௧ݎ ݀ ݁݅ݎ (௦௧ܿݐ + ݂ܽ)ହߙ ݁ݐ ∗௧ݎ ݅݊ ݀ ݁݅ݎ (௦௧ܿݐ +

௦௧મ܆ + (݀ ݁݅ݎ ∗ܿݐ ௦௧)મ෩܆ + (݅݊ ݀ ݁݅ݎ ∗ܿݐ ௦௧)મ܆ + +௦௧ડ܈ ݁݊ݑߙ ݉ +௦௧ +௧ߜ ௦ߛ + ߶ + ௦௧ߝ

Pist represents the probability that an individual i in state s at time t migrates to another state. The

framework is otherwise identical to the model presented above. This regression use a probit

model, where positive, statistically significant coefficients ସߙ & ହߙ would suggest that migration

patterns may be confounding our estimates of labor market discrimination.

RESULTS
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The results section will present estimates for the four dependent variables discussed in

the preceding section using a difference in differences methodology. Abbreviated regression

tables listing average treatment effects are presented in text, while extended versions of each

table that include all controls are presented in Appendix IV. Regressions are run for three

primary samples: a sample of all women in the comparison and treatment groups (“women”); a

sample of all men in the comparison and treatment groups (“men”); and a sample of men in the

comparison and treatment groups that is restricted to those between the ages of 16 and 30 (“age-

restricted men”). The age-restricted sample of men is included to test the hypothesis that this

sample may be particularly prone to labor market discrimination post-9/11 because they are

similar in age to the terrorists that were responsible for carrying out the attacks.

Wages

Table 4, below, presents five specifications of abbreviated log wage regression results for

OLS and Heckman models4 for samples of women, men, and age-restricted men. The baseline

specification corresponding to Table A3 presents difference in differences estimates of the

impact of 9/11 on wages for all three samples using both OLS and Heckman Selection models.

As seen in row 1, columns 1 & 2, this specification finds no statistically significant impact of

9/11 on the wages of women in the direct treatment group relative to the comparison group.

However, as seen in row 1, column 3, for men in the direct treatment group, OLS estimates that

the post-9/11 period corresponds to a 3.75% fall in wages relative to whites in the comparison

group that is statistically significant at the 10% level. This result is comparable in magnitude to

4 The four IVs used for selection equation in Heckman model are statistically significant for
samples of men & women & all but famdebt are statistically significant for age-restricted sample
of men.
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Table 4: Abbreviated Difference-in-Differences Wage Regression Tables
(Please See Appendix IV for Full Version of Corresponding Tables)

Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30
Dependent Variable lwage lwage lwage lwage lwage lwage

Table A3: Log Wages with State & Occupation Fixed Effects
directxafter 0.0224 0.0219 -0.0375* -0.0397* -0.0569 -0.0578

(0.0218) (0.0225) (0.0209) (0.0217) (0.0394) (0.0394)
indirectxafter -0.0460** -0.0555** -0.0616*** -0.0604*** -0.0529 -0.0544

(0.0232) (0.0237) (0.0187) (0.0197) (0.0362) (0.0365)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Observations 1,159,006 1,666,504 1,257,976 1,597,614 342,960 430,582

R-squared 0.312 0.354 0.265
Table A4: Log Wages with State & Occupation Fixed Effects Using Pseudo-Intervention Period

directxafterp 0.0231 0.0659** 0.0408 0.0437 -0.0158 -0.00674
(0.0303) (0.0312) (0.0281) (0.0295) (0.0529) (0.0533)

indirectxafterp -0.0249 -0.00596 -0.0405 -0.0230 -0.0235 -0.0144
(0.0331) (0.0335) (0.0282) (0.0295) (0.0490) (0.0493)

State FE Yes Yes Yes Yes Yes Yes
Occupation FE Yes Yes Yes Yes Yes Yes

Observations 720,572 1,034,118 791,612 1,002,941 220,960 277,689
R-squared 0.281 0.328 0.245

Table A5: Log Wages with State & Occupation Fixed Effects and Time Trend Interaction
directxafter 0.0856 0.0750 -0.0845 -0.0836 0.0388 0.0381

(0.0696) (0.0724) (0.0636) (0.0662) (0.120) (0.120)
directxtime -0.0201 -0.0169 0.0150 0.0140 -0.0303 -0.0304

(0.0219) (0.0226) (0.0202) (0.0210) (0.0382) (0.0383)
indirectxafter 0.0129 0.0377 -0.00113 -0.0119 -0.109 -0.0933

(0.0713) (0.0729) (0.0600) (0.0631) (0.115) (0.116)
indirectxtime -0.0185 -0.0293 -0.0194 -0.0155 0.0179 0.0125

(0.0226) (0.0231) (0.0188) (0.0198) (0.0362) (0.0364)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Observations 1,159,006 1,666,504 1,257,976 1,597,614 342,960 430,582

R-squared 0.312 0.354 0.265
Table A6: Log Wages with State & Occupation Fixed Effects and state-level GDP per capita

directxafter 0.0213 0.0209 -0.0389* -0.0410* -0.0576 -0.0586
(0.0218) (0.0225) (0.0209) (0.0217) (0.0394) (0.0394)

indirectxafter -0.0471** -0.0565** -0.0632*** -0.0620*** -0.0539 -0.0554
(0.0232) (0.0237) (0.0187) (0.0197) (0.0363) (0.0365)

GDPPC Yes Yes Yes Yes Yes Yes
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Observations 1,159,006 1,666,504 1,257,976 1,597,614 342,960 430,582

R-squared 0.312 0.355 0.265
Table A7: Log Wages with State Fixed Effects, Excluding Occupation Fixed Effects

directxafter 0.0287 0.0275 -0.0400* -0.0327 -0.0556 -0.0515
(0.0225) (0.0232) (0.0220) (0.0229) (0.0403) (0.0403)

indirectxafter -0.0478** -0.0518** -0.0497** -0.0424** -0.0538 -0.0525
(0.0233) (0.0238) (0.0198) (0.0209) (0.0385) (0.0388)

State FE Yes Yes Yes Yes Yes Yes
Occupation FE No No No No No No

Observations 1,159,006 1,666,504 1,257,976 1,597,614 342,960 430,582
R-squared 0.264 0.315 0.234

Dependent variable is log wages. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and indirect treatment groups
(see Appendix II); effects interpreted relative to white comparison group. directxafterp & indirectxafterp represent average treatment effect of
pseudo-intervention period for direct and indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group.
directxtime & indirectxtime represent time trend interactions with treatment groups to test parallel trends assumption. GDPPC represents
robustness check including GDP per capita as a control. Columns 5 & 6 correspond to restricted sample of males age 16-30. Heckman selection
instrumental variables are statistically significant for all specifications excepting the age-restricted specification, where famdebt is not statistically
significant out of the four IVs used. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
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the Heckman Selection estimate in row 1, column 4, and the confidence intervals of the OLS &

Heckman estimates overlap, suggesting that selection is not biasing OLS estimates. For the age-

restricted sample of men, OLS estimates that the post-9/11 period corresponds to a 5.7% fall in

wages relative to whites, as seen in row 1, columns 5 & 6. This effect is not statistically

significant, but the age-restriction significantly reduces the number of observations in each

treatment group, which may account for the imprecision of this estimate. For men in the age-

restricted direct treatment group, the post-9/11 period has 730 observations (down from 2,368),

and for men in the age-restricted indirect treatment group, the post-9/11 period has 793

observations (down from 2,691).

Contrary to initial expectations, this baseline specification finds that the indirect

treatment group experiences relative wage differentials that are larger in magnitude than those of

the direct treatment group. For women in the indirect treatment group, the OLS estimates that

the post-9/11 period corresponds to a 4.6% fall in wages relative to whites that is statistically

significant at the 5% level, as seen in row 2, column 1. While Heckman Selection produces an

estimate slightly larger in magnitude, as seen in row 2, column 2, this estimate is contained

within the confidence interval of the OLS estimate, again suggesting selection is not an issue.

Similarly, as seen in row 2, column 3, OLS estimates that men in the indirect treatment group see

a 6.2% decrease in wages after 9/11 relative to whites, which is statistically significant at the 1%

level. Heckman Selection estimates an almost identical result, as seen in row 2, column 4.

Contrary to expectations, the magnitude of the average treatment effect for the age-restricted

sample of men in the indirect treatment group falls to an approximately 5.3% relative wage

differential, as seen in row 2, columns 5 & 6, although neither the Heckman or OLS estimates

are statistically significant, potentially as a result of the restricted size of the treatment groups.
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The subsequent two specifications test variations of the parallel trends assumption

required by a difference in differences framework. The abbreviated results from Table A4

present a specification using 2000 as a pseudo-intervention date and testing for significant effects

between 1999 and 2001. As discussed in detail in Appendix I, data prior to 9/11 is limited to

1999 at the earliest, and very few observations were captured in 2000 due to testing of the

American Community Survey. Thus, the pseudo-intervention date uses cross sections from 1999

and 2001 that provide large observation sizes. However, it is impossible to distinguish

observations recorded prior to 9/11 from observations recorded after 9/11 observations in the

2001 cross section, so observations recorded in 2001 after September 11th are necessarily, but

unfortunately, included in the 2001 cross section that we use to test the parallel trends

assumption. A statistically significant average treatment effect between 1999 and 2001 suggests

a violation of the parallel trends assumption, since difference in differences requires that the

treatment and comparison groups be trending similarly before 9/11. With one exception, there is

no evidence of a violation of the parallel trends assumption. However, the Heckman Selection

model predicts a statistically significant and positive average treatment effect for women in the

direct treatment group corresponding to a 6.6% increase in wages relative to white women, as

seen in row 1, column 2. This result differs from the OLS estimate seen in row 1, column 1, and

is an anomaly. However, women in the direct treatment group did not experience a statistically

significant change in wages in the baseline regression, so this bizarre result does not suggest

concern for our other statistically significant estimates from the baseline specification.

The abbreviated results from Table A5 present an alternative test of the parallel trends

assumption that is more restrictive in assumptions than necessary for difference in differences.

Specifically, it tests that the year-on-year trends both before and after 9/11 are similar for the
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treatment and comparison groups. Note that the average treatment effect is represented by the

interaction between the treatment group and the post-9/11 time period, while the interaction

between treatment groups and the year-on-year time trend represents the variable of interest for

this more restrictive parallel trends test. Statistically significant estimates for the interaction

between the year-on-year time trend and the treatment groups suggest that this more restrictive

parallel trends assumption is violated. While there is no evidence suggesting a violation in Table

A5, collinearity between the average treatment effects and the year-on-year time trend &

treatment group interactions suggest that it is not possible to precisely parse out the distinction

between the year-on-year time trend and the post-9/11 time period.

The subsequent two regression specifications test potential critiques of the baseline

regression specification. First, the abbreviated results from Table A6 include state-level GDP

per capita as an additional control. One might suspect that the unemployment rate is not

sufficient to capture the impact of economic shocks, including the recession that hit the US in

March 2001. Both the magnitude and statistical significance of the average treatment effects

from the baseline regression appear robust to inclusion of GDP per capita as a control. This may

not be particularly surprising, because the difference in differences framework removes any

shocks that symmetrically affect both the treatment and comparison groups. Secondly, the

abbreviated results from Table A7 test the hypothesis that the post-9/11 log wage differentials

are driven by a shifting of the treatment group relative to the comparison group into lower paying

occupations. The baseline log wage regression specifications provide estimates of wage

differentials relative to other individuals with the same occupation. Suppose that workers in the

treatment group are pressured to seek occupations paying lower wages post-9/11. Then,

occupation fixed effects compares their observed log hourly income to the log hourly income of
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other individuals in their current occupation. However, if we consider the occupation shifting to

represent discrimination, then this estimate is underreporting the wage differential, since an

individual’s current wage should be compared to their counterfactual: an individual who was not

pressured to shift towards an occupation with lower wages. Nonetheless, Table A7 presents

estimates that are comparable in economic and statistical significance to the estimates provided

in the baseline specifications. Occupation shifting does not seem to be biasing our estimates in

the baseline regression.

Hours Worked

Table 5 presents four specifications of abbreviated hours worked regression results for

OLS and Heckman models5 for samples of women, men, and age-restricted men. The baseline

specification corresponding to Table A8 presents difference in differences estimates of the

impact of 9/11 on hours worked for all three samples using both OLS and Heckman Selection

models. There is no evidence that that 9/11 had a differential impact on hours worked between

the treatment groups and the comparison group. The OLS and Heckman models produce

estimates that are comparable in magnitude and share virtually identical standard errors. None of

the estimates of the average treatment effect are statistically significant.

The subsequent two regression specifications test the parallel trends assumption; as

above, the first test uses pseudo-intervention dates, and the second test uses the more restrictive

test that the trends are parallel both before and after treatment. The abbreviated results from

Table A9 suggest no indication that a violation of the parallel trends assumption is erroneously

biasing the coefficient estimate towards zero, as none of the average treatment effects using the

pseudo-intervention date are statistically significant. The abbreviated results from Table A10

5 The four IVs used for selection equation in Heckman model are statistically significant for
samples of men & women
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Table 5: Abbreviated Difference-in-Differences Hours Worked Regression Tables
(Please See Appendix IV for Full Version of Corresponding Tables)

Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30
Dependent Variable hoursworked hoursworked hoursworked hoursworked hoursworked hoursworked

Table A8: Hours Worked with State & Occupation Fixed Effects
directxafter -0.236 -0.283 0.356 0.347 0.305 0.327

(0.581) (0.584) (0.520) (0.521) (1.089) (1.088)
indirectxafter -0.329 -0.381 0.0609 0.0679 0.718 0.765

(0.543) (0.546) (0.459) (0.459) (1.018) (1.018)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Observations 1,230,677 1,666,504 1,371,584 1,597,614 355,291 430,582

R-squared 0.078 0.115 0.240
Table A9: Hours Worked with State & Occupation Fixed Effects Using Pseudo-Intervention Period

directxafterp 0.158 0.835 -0.495 -0.492 -1.763 -1.622
(0.764) (0.769) (0.724) (0.725) (1.520) (1.520)

indirectxafterp -0.786 -0.442 -0.0511 0.0518 -0.574 -0.283
(0.758) (0.765) (0.662) (0.662) (1.274) (1.275)

State FE Yes Yes Yes Yes Yes Yes
Occupation FE Yes Yes Yes Yes Yes Yes

Observations 763,695 1,034,118 861,150 1,002,941 228,712 277,689
R-squared 0.065 0.101 0.224

Table A10: Hours Worked with State & Occupation Fixed Effects and Time Trend Interaction
directxafter 0.178 -0.0524 2.837* 2.878* 6.128* 6.112*

(1.782) (1.799) (1.566) (1.567) (3.303) (3.303)
directxtime -0.131 -0.0733 -0.791 -0.807 -1.846* -1.836*

(0.568) (0.573) (0.504) (0.504) (1.047) (1.047)
indirectxafter 1.391 1.694 0.439 0.428 -0.203 -0.236

(1.737) (1.748) (1.535) (1.535) (3.731) (3.728)
indirectxtime -0.543 -0.654 -0.121 -0.115 0.294 0.320

(0.529) (0.533) (0.465) (0.465) (1.069) (1.068)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Observations 1,230,677 1,666,504 1,371,584 1,597,614 355,291 430,582

R-squared 0.078 0.115 0.240
Table A11: Hours Worked with State Fixed Effects, Excluding Occupation Fixed Effects

directxafter -0.0996 -0.104 0.200 0.252 -0.107 0.0259
(0.589) (0.590) (0.529) (0.530) (1.111) (1.111)

indirectxafter -0.398 -0.428 0.171 0.207 0.645 0.758
(0.550) (0.551) (0.468) (0.468) (1.043) (1.043)

State FE Yes Yes Yes Yes Yes Yes
Occupation FE No No No No No No

Observations 1,230,677 1,666,504 1,371,584 1,597,614 355,291 430,582
R-squared 0.051 0.090 0.207

Dependent variable is hours worked. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and indirect treatment
groups (see Appendix II); effects interpreted relative to white comparison group. directxafterp & indirectxafterp represent average treatment
effect of pseudo-intervention period for direct and indirect treatment groups (see Appendix II); effects interpreted relative to white comparison
group. directxtime & indirectxtime represent time trend interactions with treatment groups to test parallel trends assumption. Columns 5 & 6
correspond to restricted sample of males age 16-30. Heckman selection instrumental variables are statistically significant for all specifications.
Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).

suggest possible violations of the more restrictive parallel trends assumption for age-restricted

men in the direct treatment group, as seen in row 2, columns 5-6. However, it is not possible to

parse out whether the parallel trends assumption is violated prior to or subsequent to 9/11 (or

both). Only a violation of parallel trends prior to 9/11 would be concerning; a violation after

9/11 may in fact represent lagged impacts of 9/11.
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Finally, the abbreviated results from Table A11 test the hypothesis that occupation

shifting led to hours worked differentials between the treatment and comparison groups.

However, as in the baseline specifications, none of the coefficients are statistically different from

zero.

Probability of Employment

Table 6 presents four specifications of abbreviated probability of employment regression

results for a Probit6 model for samples of women, men, and age-restricted men. The baseline

specification corresponding to Table A12 presents difference in differences estimates of the

impact of 9/11 on hours worked for all three samples using a Probit model. There is no evidence

that 9/11 led to a differential in the probability of employment between individuals in the

treatment and comparison groups, as the results are neither statistically nor economically

significant. The abbreviated results in Table A13 demonstrate a violation of the parallel trends

assumption for women in both the direct and indirect treatment groups, as seen in column 1,

rows 1 & 2, but there is no evidence of a violation for men in either sample. The more restrictive

parallel trends assumption underlying the results in Table A14 provide no evidence of a violation

of the parallel trends assumption. This finding is important, because it highlights that the more

“restrictive” parallel trends assumption is not necessarily more likely to capture parallel trends

violations than the pseudo-intervention approach; in fact, its more restrictive assumptions may

make it more likely to miss violations if differentials between treatment and comparison groups

in the before and after periods offset one another. The abbreviated results presented in Table

A15 test occupational shifting; however, none of the impacts are statistically different from zero,

as in our baseline results.

6 Probit estimates are represented as partial effects at the average.
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Table 6: Abbreviated Difference-in-Differences Probability of Employment Regression Tables
(Please See Appendix IV for Full Version of Corresponding Tables)

Female DProbit Male DProbit Male DProbit 16-30
Dependent Variable employed employed employed

Table A12: Probability of Employment with State & Occupation Fixed Effects
directxafter -0.00558 0.00721 0.0261

(0.0244) (0.0147) (0.0337)
indirectxafter -0.00699 -0.0164 0.0231

(0.0228) (0.0148) (0.0295)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 1,666,504 1,597,614 430,582

Table A13: Probability of Employment with State & Occupation Fixed Effects Using Pseudo-Intervention Period
directxafterp -0.117*** 0.000839 -0.0157

(0.0326) (0.0196) (0.0440)
indirectxafterp -0.0591** -5.58e-05 0.00622

(0.0292) (0.0202) (0.0401)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 1,034,118 1,002,941 277,689

Table A14: Probability of Employment with State & Occupation Fixed Effects and Time Trend Interaction
directxafter 0.00139 0.0218 0.0449

(0.0767) (0.0426) (0.0974)
directxtime -0.00220 -0.00487 -0.00627

(0.0240) (0.0148) (0.0346)
indirectxafter -0.0470 -0.0550 0.0775

(0.0760) (0.0508) (0.0789)
indirectxtime 0.0123 0.0109 -0.0193

(0.0228) (0.0137) (0.0307)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 1,666,504 1,597,614 430,582

Table A15: Probability of Employment with State Fixed Effects, Excluding Occupation Fixed Effects
directxafter 0.00219 -0.00587 0.00178

(0.0193) (0.0144) (0.0297)
indirectxafter -0.00867 -0.0193 0.0108

(0.0187) (0.0141) (0.0249)
State FE Yes Yes Yes

Occupation FE No No No
Observations 1,666,504 1,597,614 430,582

Dependent variable is probability of being employed. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and
indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. directxafterp & indirectxafterp represent
average treatment effect of pseudo-intervention period for direct and indirect treatment groups (see Appendix II); effects interpreted relative to
white comparison group. directxtime & indirectxtime represent time trend interactions with treatment groups to test parallel trends assumption.
Column 3 corresponds to restricted sample of males age 16-30. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
DProbit presents partial effects at the average.

Migration

Table 7 presents three specifications of abbreviated regression results for a Probit model

of the probability of migrating between states for samples of women, men, and age-restricted

men. Migration could bias estimates of discrimination towards zero if members of the treatment

groups moved away from communities, cities, or states that were most hostile or discriminatory.

If this were the case and those most subject to discrimination were low-wage workers in the

treatment groups, then average wage estimates in the treatment group may be biased upwards,
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since lower wage workers are disproportionately pushed out of discriminatory states. Data

limitations restrict my specifications to state fixed effects, so I am not able to test the migration

hypothesis at local or country levels. The abbreviated results shown in Table A16 demonstrate

that women and men in the indirect treatment group and women in the direct treatment group

were 1% less likely to migrate out of state than whites, as shown in column 1, rows 1 & 2, and

column 2, row 2, while the age-restricted sample of men was 2% less likely to migrate out of

state than whites, as seen in row 2, column 3. However, these estimates are not necessarily

economically significant. Men in the direct treatment group were no more likely to migrate out

of state than whites. While an increase in the migration differential between the treatment and

comparison groups suggests that members of the treatment group are leaving states that may be

discriminatory, a decrease in the migration differential may in turn reflect a concern for moving

to new, unknown locations given the widely reported public opinion backlash against those

perceived to be Muslim or Middle Eastern. However, negative estimates seem least likely to

bias results of labor market discrimination. Table A17 demonstrates that there is no evidence of a

violation of the parallel trends assumption using the pseudo-intervention technique. Table A18

points towards violations of the parallel trends assumption for men in the direct treatment group,

as seen in row 2, column 2; however, a violation of this restrictive parallel trends assumption

does not necessarily invalidate difference in differences, as has been discussed previously.

The results presented above provide little evidence that 9/11 had an impact on the probability of

employment or hours worked per week of members of the direct and indirect treatment groups

relative to the comparison group of whites. There is evidence suggesting that the effect of 9/11

on men’s wages relative to white men’s wages was negative and significant, as expected given

well-documented qualitative reports of labor market discrimination, and that this
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Table 7: Abbreviated Difference-in-Differences Migration Regression Tables
(Please See Appendix IV for Full Version of Corresponding Tables)

Female DProbit Male DProbit Male DProbit 16-30
Dependent Variable migrate migrate migrate

Table A16: Migration with State & Occupation Fixed Effects
directxafter -0.0125*** -8.36e-05 0.00122

(0.00316) (0.00542) (0.0156)
indirectxafter -0.00999*** -0.0112*** -0.0215**

(0.00323) (0.00307) (0.00898)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 997,252 940,050 240,686

Table A17: Migration with State & Occupation Fixed Effects Using Pseudo-Intervention Period
directxafterp -0.00835 0.00509 0.0251

(0.00646) (0.0121) (0.0435)
indirectxafterp -0.00352 0.00205 0.00791

(0.00749) (0.00875) (0.0277)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 364,857 345,377 87,793

Table A18: Migration with State & Occupation Fixed Effects and Time Trend Interaction
directxafter -0.00511 -0.0201*** -0.0163

(0.0129) (0.00401) (0.0142)
directxtime -0.00381 0.0124** 0.0224

(0.00592) (0.00580) (0.0163)
indirectxafter -0.00243 -0.0107 -0.0380***

(0.0135) (0.00918) (0.0109)
indirectxtime -0.00338 -0.000265 0.0134

(0.00539) (0.00538) (0.0162)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 997,252 940,050 240,686

Dependent variable is probability of migrating between states. directxafter & indirectxafter represent average treatment effect of 9/11 for direct
and indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. directxafterp & indirectxafterp represent
average treatment effect of pseudo-intervention period for direct and indirect treatment groups (see Appendix II); effects interpreted relative to
white comparison group. directxtime & indirectxtime represent time trend interactions with treatment groups to test parallel trends assumption.
Column 3 corresponds to restricted sample of males age 16-30. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
DProbit presents partial effects at the average.

effect was stronger and more significant for the indirect treatment group than for the direct

treatment group. When restricting the regression of men’s wages to the youngest age bracket,

the effect of 9/11 on relative wages remains of comparable magnitude to the unrestricted

regression, although significance is lost, potentially due to smaller treatment group sizes. The

effect of 9/11 on women’s wages is negative and significant for the indirect treatment group,

while the effect of 9/11 on women’s wages for the direct treatment group is positive but

insignificant. Heckman Selection MLE models provide comparable results both in magnitude

and significance to OLS for both men and women, suggesting that selection is not an issue.

Robustness checks find no evidence that the parallel trends assumption is invalid for
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specifications of the wage regression that obtain significant effects. Data limitations before 9/11

are discussed further in Appendix I.

CONCLUSION

This paper builds upon previous estimates of labor market discrimination after 9/11 by

expanding the scope of inquiry to all individuals in the United States rather than simply

immigrants, by providing valid estimates for women, and by differentiating between taste-based

and statistical discrimination.

The results presented above provide little evidence that 9/11 had a differential impact on

the probability of employment or hours worked per week of Middle Eastern individuals relative

to whites. However, this paper estimates that 9/11 corresponds with a 4-6% decline in the wages

of Middle Eastern men relative to white men. The differential is estimated to be larger in

magnitude for men with ancestries tied to countries that may have been indirectly implicated in

the public opinion backlash from 9/11 than for men with ancestries tied to countries that were

more directly associated in the attacks. Women with ancestries tied to countries that may have

been indirectly implicated were estimated to see a 5% decrease in wages relative to white

women, while there was no statistically significant differential for women from countries that

may have been more directly associated with 9/11. Results in the age-restricted estimates for

men find that the differential in wages between Middle Eastern individuals with ancestries tied to

countries both directly and indirectly associated with 9/11 experienced a 5% decrease in wages

relative to whites; although these results are not statistically significant, that is likely a result of

the smaller sample sizes.

These estimates do not fit neatly with the story of discrimination that was hypothesized.

Wage differentials for the direct treatment group relative to whites were expected to be larger
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than the wage differentials for the indirect treatment group relative to whites. However, it was

also noted in the introduction that imprecise targeting was a fundamental aspect of hate crimes

and bias incidents. It is impossible to know the exact dimensions that may subject an individual

to discrimination. As a result, if individual characteristics such as appearance, clothing, or

names were the primary triggers of bias in discriminating employers, then it is possible that

individuals included in the indirect treatment group more often possessed characteristics that led

to discriminatory employment behavior that are unobservable in the context of this paper. This

anomaly is analogous to what was found in Dávila and Mora (2005), although they used

differing treatment group compositions. Underlying the discussion of imprecise targeting is the

methodology this paper uses to identify individuals for inclusion into the treatment groups. This

paper uses ancestry for such identification, which is wrought with measurement error: there is no

reason to believe that it is a prefect predictor of likelihood of discrimination. Therefore, all

estimates presented in this paper are likely biased towards zero.

As delineated in the introduction section, women are not likely to be perceived as

terrorists, which suggests that, if the wage differential between women in the indirect treatment

group and white women can be causally attributed to discrimination, then this discrimination is

likely taste-based rather than statistical. One method of getting at estimates of statistical

discrimination for men was through a comparison of estimates of the full sample of men versus

the sample restricted to the youngest age bracket, under the assumption that employers may be

concerned about the risk of employing an individual who may be perceived to face increased

government monitoring, potential deportation, or other repercussions of perceived relationships

to the terrorists. While the estimates of the age-restricted regressions for men were not

statistically significant, the magnitude of the age-restricted sample’s differential compared to the
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sample of all men in the treatment group is only noticeably larger for the direct treatment group.

More precise estimates would be helpful to determine whether those in the youngest age bracket

were, in fact, more likely to be subject to discrimination, which might point to estimates of

discrimination being partially attributable to statistical discrimination.

The estimates provided in this paper are designed to reflect the causal impact of 9/11 on

the differential labor market outcomes of individuals with Middle Eastern ancestry relative to

whites. There are no results suggesting a violation of the methodological assumptions of

difference in differences for the statistically significant wage differentials presented above.

While absence of evidence of a violation of the identifying assumption is not the same as

absence of a violation, these results are corroborated by widely documented reports of labor

market discrimination post-9/11. If one believes the validity of the identifying assumption of

difference in differences, then these estimates can be causally attributed to 9/11. By implication,

these estimates can then be causally attributed to discrimination, since 9/11 functioned as an

exogenous shock to the ethnic preferences of employers.
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The United States Census Bureau has transitioned from the public use microdata samples

from the decennial Census to the public use microdata samples from the annual American

Community Survey (ACS) as the primary source of detailed demographic information on the

U.S. population. Census 2000 was the last of the decennial U.S. Censuses to incorporate the

“long-form,” which asks detailed demographic questions of approximately 16% of the United

States population. This long-form aspect of the decennial Census was discontinued due to

feasibility constraints related to conducting such a detailed survey of an otherwise unprecedented

portion of a country’s population. Census 2010, and all subsequent decennial Censuses, consist

exclusively of the “short-form”, which provide basic demographic information as mandated by

the U.S. Constitution. The American Community Survey was proposed in 1981 and was in

development since 1994. The ACS underwent a Demonstration Phase between 2000 and 2004,

and was fully implemented beginning in January 2005.

ACS data is collected by a constantly administered rolling survey. Data is released in the

calendar year subsequent to sampling. For example, ACS 2001 corresponds to data collected

between January 1, 2000, and December 31, 2000. Similarly, Census 2000 corresponds to data

collected between January 1, 1999, and December 31, 1999. This paper utilizes annual data

from the Demonstration Phase of the ACS. The Demonstration Phase began with the Census

2000 Supplementary Survey (C2SS), which in all but name was the ACS 2000. C2SS was

designed to assure Congress that the ACS was capable of producing the demographic, social,

economic, and housing data previously attained from the Census long-form sample. For all

practical purposes, C2SS is the equivalent of the ACS 2000. The C2SS was conducted in 1,239

counties. Similar surveys were repeated in 2001, 2002, 2003, and 2004. Testing during this time
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period demonstrated consistency with respect to both economic and social characteristics

between the 2000 Census long-form and the C2SS (U.S. Census Bureau, 2006).

This paper draws upon the Census 2000 1% sample and the ACS 2000-2004 samples

below.7 Census 2000 and ACS 2000-2004 are weighted samples. Person weights are assigned

to individuals in the sample to adjust for mixed sampling procedures and differential rates of

nonresponse. These weights provide maximum precision for persons residing in small localities;

however, precision is actually reduced for the general population (Minnesota Population Center).

Person weights provided represent the number of persons in the U.S. population that are

represented by a given person in an IPUMS sample. This corresponds to the inverse of the

probability that the observation is included. The provided weights correspond directly with

Stata’s sampling weights (pweight) command, which is used in all regressions in this paper.

The 2000 Census long-form and the American Community Survey are designed to

provide comparable information. With respect to the responses pertaining to the variables that

will be used in this paper, responses for all years of interest for the ACS and for the 2000 Census

long-form are comparable. For the purposes of this paper, questions and answer choices are

identical across the Census & ACS in all but one case: Census 2000 does not code migration data

that is used for robustness checks in this paper. Therefore, the regression determining whether

9/11 may have had a differential impact on the migration patterns of the treatment and

comparison group is run only using ACS data.

7 ACS 2002 is excluded, because it is not possible to differentiate between observations that were
collected before and after September 11, 2001.
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Variable Description & Construction

lwage

Log hourly wage and salary income. This variable is constructed from individual annual wage and salary income, which is
divided by an individual’s usual hours worked per week times weeks worked in the past year. This variable is censored if any of
the three variables constructing it are missing, if usual hours worked per week are 0, or if weeks worked in the past year are 0. The
construction of this variable causes unrealistic wage observations on the low end of the wage distribution. Additionally, there is
top coding of annual wage and salary income exceeding $200,000 in certain states. To address both of these issues, individuals
with wages in the bottom 5% and top 5% are dropped.

hoursworked
Hours worked in the last week. This variable is not altered. This variable is censored if an individual is not participating in the
labor market.

employed
Dummy variable indicating current employment. This variable is equal to 1 for all individuals who were employed at the time
of survey and is equal to 0 for all individuals who were not employed at the time of the survey.

migrate
Dummy variable indicating migration out of state. This variable is equal to 1 for all individuals who moved out of state within
the last year and is equal to 0 for all other individuals.

after
Dummy variable indicating observation was surveyed after 9/11. This variable is equal to 1 for all individuals in ACS 2003 &
ACS 2004 and is equal to 0 for all other individuals.

natcitizen
Dummy variable indicating US citizenship obtained through naturalization. This variable is equal to 1 for all individuals who
obtained US citizenship through naturalization and is equal to 0 for all other individuals. This variable should be interpreted
relative to individuals who are not US citizens.

bornusa
Dummy variable indicating US citizenship from birth. This variable is equal to 1 for all individuals who were born with US
citizenship and is equal to 0 for all other individuals. This variable should be interpreted relative to individuals who are not US
citizens.

age1630
Dummy variable indicating individual’s age ∈ [,]. This variable is equal to 1 for all individuals within the inclusive age
range 16 through 30 and is equal to 0 for all other individuals. Individuals with ages less than 16 and greater than 65 are dropped
from this sample.

age3145
Dummy variable indicating individual’s age ∈ [,]. This variable is equal to 1 for all individuals within the inclusive age
range 31 through 45 and is equal to 0 for all other individuals. Individuals with ages less than 16 and greater than 65 are dropped
from this sample.

age4665
Dummy variable indicating individual’s age ∈ [,]. This variable is equal to 1 for all individuals within the inclusive age
range 46 through 65 and is equal to 0 for all other individuals. Individuals with ages less than 16 and greater than 65 are dropped
from this sample.

direct

Dummy variable indicating ancestry corresponds to direct treatment group. This variable is equal to 1 for all individuals
with first or second ancestries corresponding to the following seven countries: Afghanistan, Pakistan, Egypt, Saudi Arabia, United
Arab Emirates, Lebanon, and Iraq; this variable is equal to 0 for all other individuals. This variable should be interpreted relative
to white individuals in the US who do not have ancestries tied to any countries in the treatment or comparison groups.

indirect

Dummy variable indicating ancestry corresponds to indirect treatment group. This variable is equal to 1 for all individuals
with first or second ancestries listed as Middle Eastern, Arab, or tied to the following countries: Algeria, Bahrain, Comoros,
Djibouti, Iran, Jordan, Kuwait, Libya, Mauritania, Morocco, Oman, Palestine, Qatar, Somalia, Sudan, Syria, Tunisia, Turkey,
Yemen; this variable is equal to 0 for all other individuals. This variable should be interpreted relative to white individuals in the
US who do not have ancestries tied to any countries in the treatment or comparison groups.

yearsusa
Years in the US. This variable is equal to age for non-naturalized US citizens and is otherwise equal to years spent in the United
States.

english
Dummy variable measuring English proficiency. This variable is equal to 1 if the surveyed individual speaks English well, very
well, or exclusively and is equal to 0 for all other individuals.

educ Education level. This variable measures years of schooling.

parttime
Dummy variable indicating part-time employment. This variable is equal to 1 for all employed individuals working 30 or
fewer hours per week.

married
Dummy variable indicating marriage status. This variable is equal to 1 for all individuals who are currently married and is
equal to 0 for all other individuals.

unemp
State unemployment rate corresponding to survey year. This variable was merged into the ACS data sets from the U.S. Bureau
of Labor Statistics.

time
Linear time trend. This variable is equal to: 1 in 1999, 2 in 2000, 4 in 2002, 5 in 2003, and 6 in 2004. Calendar year 2001,
corresponding to ACS 2002, is excluded because it is not possible to differentiate between the pre- and post-9/11 observations.

Occup FE
Current Occupation Fixed Effects. This variable is constructed based on 26 occupation classifications provided by the Census &
ACS.

dependent
Number of dependents in household. This variable is constructed by subtracting the number of employed individuals in the
household from the total number of individuals in the household.

nchlt5 Number of children less than 5 in the household. This variable is not altered.

lfaminc

Log alternative family income in household. This variable is constructed as the difference between total annual household
income from all sources minus an individual’s annual salary and wage income. Households with negative total annual household
income from all sources have been bottom coded as .001 to allow for log transformation. The variable famdebt is created to
address observations with negative total annual household income.

famdebt
Dummy variable indicating total annual household income from all sources is negative. This variable is created to address
bottom coding at .001 of total annual household income from all sources to allow for log transformation.

 signifies dependent variables.
 signifies control variables. Not all control variables are present in all regression specifications.
 signifies instrumental variables used for Heckman selection in wage and hours worked regressions.
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Heckman Selection is a method that addresses incidental truncation, which occurs when

the dependent variable is only observed for certain outcomes of another variable. In the context

of this paper, the concern is that September 11, 2001, may have had a differential impact on

labor force participation among the treatment group relative to the comparison group. Within a

difference in differences framework, wages will be biased if the treatment and comparison

groups experience differential withdrawal rates as a result of 9/11. For instance, suppose

individuals in the treatment group working in unstable jobs that pay lower wages are pressured to

withdraw from the labor market after September 11, 2001. Then, there will be upward pressure

on average wages in the treatment group, since it will be composed of individuals remaining in

the labor force after the workers in unstable, lower wage jobs have been pushed out of the labor

market. This will bias estimates of the average treatment effect from difference-in-differences

towards zero, because wages for individuals who were pressured out of the labor market are now

unobserved, or censored. A similar story can be told for hours worked. This paper provides

Heckman selection corrections for regressions of both wages and hours worked.

Heckman (1976) provides the theoretical framework for a two-step selection correction

model. This model first estimates a selection equation representing the probability of being

employed conditional on covariates and instrumental variables. These instrumental variables

impact the probability of being employed but should not be part of the wage determination (labor

demand) function. Predictions from this first stage are used to construct the inverse Mills ratio,

which is the ratio of the probability density function to the cumulative distribution function.

Then, drawing on the wage example from the previous paragraph, wages are regressed on both

the covariates from the first stage (while excluding the instrumental variables) and the inverse

Mills ratio. In practice, following this precise procedure step by step will lead to imprecise
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standard errors; however, Stata includes a two-step Heckman selection correction command that

adjusts standard errors. However, Census and ACS data require the use of probability sampling

weights for each individual, and Stata’s two-step Heckman selection correction command does

not allow the use of probability weights. As a result, this paper uses Stata’s maximum likelihood

estimation (MLE) version of the Heckman selection correction model, which does allow for

probability weights.

The Heckman MLE selection model requires stronger assumptions than the two-step

selection correction model: in particular, it places normality assumptions on the error terms for

both the selection equation (the first stage, above) and the wage determination model (second

stage, above). I draw from Wooldridge (2002) and Baum (2006) in providing the following

description of the assumptions and framework of the Heckman MLE selection correction model.

Let the wage equation and selection equation, respectively, be given as:

=ݓ ࢼ܆ + ߝ

=ݏ ઼܈]1 + [ݒ

Under this framework, =ݏ 1 if ݓ is observed and =ݏ 0 if ݓ is censored. ,܈,܆ and areݏ

observed for all individuals; ݓ is the only censored variable. Both andߝ areݒ independent of

with܈ mean zero, which ensures exogeneity of .܈ Conventionally, the elements in ߚ are a

subset of the elements in ,ߜ and mayߜ contain additional variables that help to predict the

probability of being employed but do not impact the wage offer. In this paper, those additional

variables include a dummy for families with total family income less than zero, variables

indicating numbers of dependents and numbers of children less than age five, and a variable

denoting alternative family income. As discussed above, the Heckman MLE makes the

following assumptions about the distribution of error terms: ~ߝ ଵߪ,0)ܰ
ଶ), ~ߥ ܰ(0,1), and
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(ݒ,ߝ)ݒܥ = .ଵଶߪ Given the large sample sizes present in this paper, the bivariate normality

assumptions seem reasonable. The bivariate assumption of bivariate normality of error terms

increases the efficiency of MLE relative to two-stage estimation procedure described above, but

the MLE may have difficulty converging and is less robust to heteroscedasticity.

The maximum likelihood procedure finds the β’s and δ’s that maximize the product of

the likelihoods, or, alternatively, the sum of the log likelihoods. The log likelihood function for

observation i provided by Stata’s Heckman MLE procedure is given by

݈= ൝
߸lnΦቄ઼܈ + −ݓ) (ࢼ܆

ఙభమ

ఙభ
ቅ−

ధ 

ଶ
ቀ
௪ ି ࢼ܆

ఙభ
ቁ
ଶ

− ߸ln൫√2ߪߨଵ൯, <ݓ 0

߸lnΦ(−઼܈ ), =ݓ 0

�

where )ߔ ) is the standard normal cumulative distribution function and ߸corresponds to the

sampling weight.
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Table A1: Female Treatment Group Summary Statistics Table A2: Male Treatment Group Summary Statistics
Direct Treatment Indirect Treatment Direct Treatment Indirect Treatment

Variable Obs. Means Obs. Means Diff Variable Obs Means Obs Means Diff

lwage 3,356 2.48 3,552 2.48 lwage 5,110 2.71 5,702 2.72
(.55) (.56) (.62) (.63)

hoursworked 3,583 35.06 3,801 35.41 hoursworked 5,599 43.22 6,438 43.86 **
(13.36) (13.36) (13.85) (14.09)

employed 5,861 0.52 6,316 0.50 * employed 6,608 0.75 7,680 0.74 *
(.5) (.5) (.43) (.44)

after 5,861 0.38 6,316 0.36 ** after 6,608 0.36 7,680 0.35
(.49) (.48) (.48) (.48)

natcitizen 5,861 0.29 6,316 0.35 *** natcitizen 6,608 0.35 7,680 0.40 ***
(.45) (.48) (.48) (.49)

bornusa 5,861 0.47 6,316 0.36 *** bornusa 6,608 0.39 7,680 0.29 ***
(.5) (.48) (.49) (.45)

age1630 5,861 0.35 6,316 0.35 age1630 6,608 0.31 7,680 0.31
(.48) (.48) (.46) (.46)

age3145 5,861 0.37 6,316 0.38 age3145 6,608 0.40 7,680 0.41
(.48) (.49) (.49) (.49)

age4665 5,861 0.27 6,316 0.27 age4665 6,608 0.29 7,680 0.28 *
(.44) (.44) (.46) (.45)

yearsusa 5,861 24.13 6,316 21.19 *** yearsusa 6,608 22.93 7,680 20.80 ***
(16.32) (14.37) (15.47) (13.75)

english 5,861 0.90 6,316 0.90 english 6,608 0.96 7,680 0.95 ***
(.3) (.3) (.2) (.22)

educ 5,861 13.76 6,316 13.89 ** educ 6,608 14.49 7,680 14.62 **
(3.43) (3.32) (3.21) (3.25)

parttime 5,861 0.15 6,316 0.15 parttime 6,608 0.09 7,680 0.09
(.36) (.36) (.28) (.28)

married 5,861 0.63 6,316 0.62 married 6,608 0.61 7,680 0.58 ***
(.48) (.48) (.49) (.49)

dependent 5,861 2.11 6,316 2.04 ** dependent 6,608 1.97 7,680 1.80 ***
(1.76) (1.66) (1.75) (1.64)

nchlt5 5,861 0.26 6,316 0.27 nchlt5 6,608 0.24 7,680 0.23
(.58) (.59) (.55) (.55)

lfaminc 5,861 10.51 6,316 10.37 *** lfaminc 6,608 10.47 7,680 10.23 ***
(2.54) (2.98) (2.68) (3.26)

migrate1 3,549 1.24 3,797 1.27 ** migrate1 3,878 1.25 4,561 1.26
(.6) (.66) (.61) (.63)

Diff notes the level of statistical significance (*** p<0.01, ** p<0.05, * p<0.1) at which the null hypothesis that the means are equal can be rejected, using a two group mean-comparison test for two
groups with unequal variances. Migrate has fewer observations because it is only available in the ACS. Standard errors are in parentheses.
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Table A3: Log Wages with State & Occupation Fixed Effects (Difference in Differences)
Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30

Dependent Variable lwage lwage lwage lwage lwage lwage
after -0.0136*** -0.0114** 0.00452 -0.00498 0.00275 0.00195

(0.00462) (0.00477) (0.00464) (0.00491) (0.00888) (0.00895)
natcitizen 0.0351*** 0.0164*** 0.0477*** 0.0400*** -0.0768*** -0.0675***

(0.00564) (0.00585) (0.00539) (0.00568) (0.0136) (0.0137)
bornusa -0.0374*** -0.0707*** -0.0391*** -0.0806*** -0.360*** -0.346***

(0.00501) (0.00521) (0.00465) (0.00494) (0.00881) (0.00887)
age1630 -0.0715*** -0.0629*** -0.138*** -0.140***

(0.00366) (0.00377) (0.00368) (0.00386)
age3145 0.0563*** 0.0558*** 0.0504*** 0.0348***

(0.00217) (0.00225) (0.00221) (0.00234)
direct -0.109*** -0.0874** -0.0102 0.0475 0.149*** 0.157***

(0.0413) (0.0423) (0.0337) (0.0354) (0.0430) (0.0432)
directxafter 0.0224 0.0219 -0.0375* -0.0397* -0.0569 -0.0578

(0.0218) (0.0225) (0.0209) (0.0217) (0.0394) (0.0394)
directxnat 0.0743* 0.0735* -0.0147 -0.0210 -0.0811 -0.0825

(0.0404) (0.0415) (0.0302) (0.0315) (0.0628) (0.0628)
directxusa 0.136*** 0.117*** 0.0652** 0.0392 -0.127*** -0.131***

(0.0367) (0.0376) (0.0271) (0.0280) (0.0463) (0.0464)
directx1630 -0.0109 -0.000749 0.00104 -0.0319

(0.0266) (0.0275) (0.0296) (0.0307)
directx3145 -0.00207 0.00247 -0.0665** -0.0853***

(0.0278) (0.0287) (0.0258) (0.0273)
indirect 0.0734** 0.0931*** 0.0523* 0.122*** 0.130*** 0.146***

(0.0353) (0.0360) (0.0298) (0.0306) (0.0374) (0.0377)
indirectxafter -0.0460** -0.0555** -0.0616*** -0.0604*** -0.0529 -0.0544

(0.0232) (0.0237) (0.0187) (0.0197) (0.0362) (0.0365)
indirectxnat 0.000428 0.000116 -0.0224 -0.0334 -0.115** -0.120**

(0.0346) (0.0353) (0.0251) (0.0263) (0.0524) (0.0528)
indirectxusa 0.0452 0.0367 -0.00112 -0.0417 -0.133*** -0.136***

(0.0305) (0.0309) (0.0245) (0.0257) (0.0410) (0.0412)
indirectx1630 -0.0844*** -0.0824*** -0.0427 -0.0622**

(0.0295) (0.0302) (0.0279) (0.0292)
indirectx3145 -0.0754** -0.0653** -0.0587** -0.0696***

(0.0307) (0.0313) (0.0244) (0.0252)
yearsusa 0.00593*** 0.00702*** 0.00740*** 0.00974*** 0.0281*** 0.0274***

(0.000116) (0.000120) (0.000118) (0.000125) (0.000355) (0.000357)
english 0.0918*** 0.0986*** 0.107*** 0.127*** 0.0365*** 0.0487***

(0.00595) (0.00619) (0.00517) (0.00546) (0.00847) (0.00851)
educ -0.0310*** -0.0389*** -0.0140*** -0.0203*** -0.0422*** -0.0435***

(0.00148) (0.00151) (0.00119) (0.00124) (0.00253) (0.00255)
educsq 0.00347*** 0.00368*** 0.00244*** 0.00252*** 0.00323*** 0.00321***

(5.42e-05) (5.54e-05) (4.46e-05) (4.67e-05) (0.000103) (0.000104)
parttime -0.131*** -0.153*** -0.138*** -0.117*** -0.0458*** -0.0612***

(0.00163) (0.00168) (0.00281) (0.00299) (0.00352) (0.00353)
married 0.0347*** 0.0669*** 0.143*** 0.132*** 0.120*** 0.117***

(0.00126) (0.00135) (0.00140) (0.00146) (0.00273) (0.00275)
time 0.0290*** 0.0280*** 0.0188*** 0.0235*** 0.0141*** 0.0148***

(0.00130) (0.00134) (0.00130) (0.00137) (0.00256) (0.00257)
unemp -0.0134*** -0.0113*** -0.0190*** -0.0171*** -0.0192*** -0.0181***

(0.00157) (0.00163) (0.00158) (0.00167) (0.00299) (0.00301)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Constant 1.892*** 1.997*** 2.058*** 2.154*** 1.981*** 2.023***

(0.0135) (0.0138) (0.0117) (0.0123) (0.0211) (0.0213)
Observations 1,159,006 1,666,504 1,257,976 1,597,614 342,960 430,582

R-squared 0.312 0.354 0.265
Dependent variable is log wages. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and indirect treatment groups
(see Appendix II); effects interpreted relative to white comparison group. Columns 5 & 6 correspond to restricted sample of males age 16-30.
Heckman selection instrumental variables are statistically significant for all specifications excepting the age-restricted specification, where
famdebt is not statistically significant out of the four IVs used. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).



Appendix IV: Tables

3

Table A4: Log Wages with State & Occupation Fixed Effects Using Pseudo-Intervention Period (Difference in Differences)
Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30

Dependent Variable lwage lwage lwage lwage lwage lwage
afterpseudo -0.231*** -0.166*** -0.225*** -0.155*** -0.174*** -0.156***

(0.00601) (0.00624) (0.00473) (0.00496) (0.0122) (0.0123)
natcitizen 0.0300*** 0.00403 0.0459*** 0.0465*** -0.0889*** -0.0674***

(0.00822) (0.00850) (0.00787) (0.00830) (0.0191) (0.0190)
bornusa -0.0410*** -0.0786*** -0.0534*** -0.0735*** -0.392*** -0.351***

(0.00734) (0.00762) (0.00677) (0.00716) (0.0127) (0.0128)
age1630 -0.0627*** -0.0628*** -0.130*** -0.142***

(0.00527) (0.00539) (0.00530) (0.00555)
age3145 0.0653*** 0.0546*** 0.0580*** 0.0272***

(0.00312) (0.00322) (0.00317) (0.00335)
direct -0.0148 0.00115 -0.0293 0.0316 0.165*** 0.180***

(0.0586) (0.0587) (0.0479) (0.0502) (0.0573) (0.0578)
directxafterp 0.0231 0.0659** 0.0408 0.0437 -0.0158 -0.00674

(0.0303) (0.0312) (0.0281) (0.0295) (0.0529) (0.0533)
directxnat -0.0377 -0.0316 -0.00589 -0.0112 -0.125 -0.126

(0.0587) (0.0590) (0.0419) (0.0437) (0.0860) (0.0864)
directxusa 0.0301 -0.00628 0.0776** 0.0325 -0.144** -0.158**

(0.0528) (0.0526) (0.0378) (0.0390) (0.0641) (0.0645)
directx1630 0.00197 0.0400 -0.00343 -0.00805

(0.0353) (0.0364) (0.0427) (0.0446)
directx3145 -0.0171 0.000693 -0.0805** -0.0977**

(0.0382) (0.0389) (0.0366) (0.0386)
indirect 0.0845* 0.106** 0.0559 0.127*** 0.119** 0.147***

(0.0485) (0.0486) (0.0423) (0.0429) (0.0524) (0.0527)
indirectxafterp -0.0249 -0.00596 -0.0405 -0.0230 -0.0235 -0.0144

(0.0331) (0.0335) (0.0282) (0.0295) (0.0490) (0.0493)
indirectxnat -0.0242 -0.0228 -0.00731 -0.0295 -0.0820 -0.102

(0.0493) (0.0495) (0.0368) (0.0382) (0.0714) (0.0722)
indirectxusa -0.00360 -0.0160 0.0168 -0.0448 -0.119** -0.134**

(0.0409) (0.0410) (0.0342) (0.0358) (0.0567) (0.0568)
indirectx1630 -0.0627 -0.0584 -0.0572 -0.0447

(0.0407) (0.0413) (0.0390) (0.0406)
indirectx3145 -0.0304 -0.0161 -0.0772** -0.0810**

(0.0462) (0.0464) (0.0357) (0.0365)
yearsusa 0.00648*** 0.00727*** 0.00781*** 0.00963*** 0.0299*** 0.0276***

(0.000167) (0.000172) (0.000170) (0.000179) (0.000498) (0.000503)
english 0.0928*** 0.0906*** 0.115*** 0.140*** 0.0397*** 0.0611***

(0.00860) (0.00891) (0.00778) (0.00819) (0.0125) (0.0126)
educ -0.0327*** -0.0471*** -0.0167*** -0.0307*** -0.0513*** -0.0550***

(0.00204) (0.00205) (0.00169) (0.00175) (0.00350) (0.00353)
educsq 0.00388*** 0.00416*** 0.00278*** 0.00303*** 0.00372*** 0.00371***

(7.46e-05) (7.49e-05) (6.23e-05) (6.46e-05) (0.000142) (0.000143)
parttime -0.150*** -0.188*** -0.155*** -0.157*** -0.0532*** -0.0851***

(0.00228) (0.00237) (0.00397) (0.00418) (0.00489) (0.00495)
married 0.0368*** 0.0682*** 0.154*** 0.133*** 0.122*** 0.115***

(0.00178) (0.00191) (0.00197) (0.00207) (0.00380) (0.00383)
unemp -0.00473* -0.0102*** -0.00702** -0.0108*** -0.00791 -0.0111**

(0.00281) (0.00291) (0.00278) (0.00295) (0.00526) (0.00530)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Constant 1.795*** 2.046*** 1.945*** 2.149*** 1.958*** 2.051***

(0.0205) (0.0210) (0.0181) (0.0191) (0.0324) (0.0328)
Observations 720,572 1,034,118 791,612 1,002,941 220,960 277,689

R-squared 0.281 0.328 0.245
Dependent variable is log wages. directxafterp & indirectxafterp represent average treatment effect of pseudo-intervention period for direct and
indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. Columns 5 & 6 correspond to restricted
sample of males age 16-30. Heckman selection instrumental variables are statistically significant for all specifications excepting the age-
restricted specification, where famdebt is not statistically significant out of the four IVs used. Robust standard errors are in parentheses (***
p<0.01, ** p<0.05, * p<0.1).
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Table A5: Log Wages with State & Occupation Fixed Effects and Time Trend Interaction (Difference in Differences)
Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30

Dependent Variable lwage lwage lwage lwage lwage lwage
after -0.0140*** -0.0119** 0.00442 -0.00503 0.00259 0.00169

(0.00462) (0.00478) (0.00465) (0.00491) (0.00890) (0.00896)
natcitizen 0.0351*** 0.0164*** 0.0477*** 0.0400*** -0.0768*** -0.0675***

(0.00564) (0.00585) (0.00539) (0.00568) (0.0136) (0.0137)
bornusa -0.0374*** -0.0707*** -0.0391*** -0.0805*** -0.360*** -0.346***

(0.00501) (0.00521) (0.00465) (0.00494) (0.00881) (0.00887)
age1630 -0.0715*** -0.0629*** -0.138*** -0.140***

(0.00366) (0.00377) (0.00368) (0.00386)
age3145 0.0563*** 0.0558*** 0.0504*** 0.0348***

(0.00217) (0.00225) (0.00221) (0.00234)
direct -0.0818 -0.0646 -0.0304 0.0286 0.189*** 0.197***

(0.0539) (0.0550) (0.0457) (0.0478) (0.0704) (0.0705)
directxafter 0.0856 0.0750 -0.0845 -0.0836 0.0388 0.0381

(0.0696) (0.0724) (0.0636) (0.0662) (0.120) (0.120)
directxnat 0.0746* 0.0738* -0.0143 -0.0207 -0.0799 -0.0812

(0.0403) (0.0414) (0.0302) (0.0314) (0.0629) (0.0629)
directxusa 0.135*** 0.116*** 0.0649** 0.0389 -0.126*** -0.130***

(0.0367) (0.0376) (0.0270) (0.0279) (0.0464) (0.0465)
directx1630 -0.0103 -0.000253 0.00118 -0.0317

(0.0266) (0.0275) (0.0296) (0.0307)
directx3145 -0.00266 0.00193 -0.0665** -0.0853***

(0.0277) (0.0287) (0.0258) (0.0273)
directxtime -0.0201 -0.0169 0.0150 0.0140 -0.0303 -0.0304

(0.0219) (0.0226) (0.0202) (0.0210) (0.0382) (0.0383)
indirect 0.0983** 0.132*** 0.0780* 0.143*** 0.105* 0.128**

(0.0470) (0.0475) (0.0406) (0.0420) (0.0631) (0.0637)
indirectxafter 0.0129 0.0377 -0.00113 -0.0119 -0.109 -0.0933

(0.0713) (0.0729) (0.0600) (0.0631) (0.115) (0.116)
indirectxnat 0.000132 0.000229 -0.0218 -0.0328 -0.115** -0.120**

(0.0345) (0.0352) (0.0251) (0.0262) (0.0524) (0.0528)
indirectxusa 0.0450 0.0365 -0.00154 -0.0421 -0.132*** -0.135***

(0.0304) (0.0308) (0.0245) (0.0257) (0.0409) (0.0411)
indirectx1630 -0.0842*** -0.0820*** -0.0422 -0.0616**

(0.0294) (0.0301) (0.0278) (0.0292)
indirectx3145 -0.0748** -0.0644** -0.0582** -0.0692***

(0.0307) (0.0313) (0.0243) (0.0252)
indirectxtime -0.0185 -0.0293 -0.0194 -0.0155 0.0179 0.0125

(0.0226) (0.0231) (0.0188) (0.0198) (0.0362) (0.0364)
yearsusa 0.00593*** 0.00702*** 0.00740*** 0.00974*** 0.0281*** 0.0274***

(0.000116) (0.000120) (0.000118) (0.000125) (0.000355) (0.000357)
english 0.0917*** 0.0985*** 0.107*** 0.127*** 0.0365*** 0.0487***

(0.00595) (0.00619) (0.00517) (0.00546) (0.00847) (0.00851)
educ -0.0310*** -0.0389*** -0.0140*** -0.0203*** -0.0422*** -0.0435***

(0.00148) (0.00151) (0.00119) (0.00124) (0.00253) (0.00255)
educsq 0.00347*** 0.00368*** 0.00244*** 0.00252*** 0.00323*** 0.00321***

(5.42e-05) (5.55e-05) (4.46e-05) (4.67e-05) (0.000103) (0.000104)
parttime -0.131*** -0.153*** -0.138*** -0.117*** -0.0458*** -0.0612***

(0.00163) (0.00168) (0.00281) (0.00299) (0.00352) (0.00353)
married 0.0347*** 0.0669*** 0.143*** 0.132*** 0.120*** 0.117***

(0.00126) (0.00135) (0.00140) (0.00146) (0.00273) (0.00275)
time 0.0291*** 0.0281*** 0.0189*** 0.0235*** 0.0141*** 0.0149***

(0.00130) (0.00134) (0.00131) (0.00138) (0.00256) (0.00258)
unemp -0.0134*** -0.0113*** -0.0190*** -0.0171*** -0.0192*** -0.0181***

(0.00157) (0.00163) (0.00158) (0.00167) (0.00299) (0.00301)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Constant 1.892*** 1.997*** 2.058*** 2.154*** 1.981*** 2.023***

(0.0135) (0.0138) (0.0117) (0.0123) (0.0211) (0.0213)
Observations 1,159,006 1,666,504 1,257,976 1,597,614 342,960 430,582

R-squared 0.312 0.354 0.265
Dependent variable is log wages. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and indirect treatment groups
(see Appendix II); effects interpreted relative to white comparison group. directxtime & indirectxtime represent time trend interactions with
treatment groups to test parallel trends assumption. Columns 5 & 6 correspond to restricted sample of males age 16-30. Heckman selection
instrumental variables are statistically significant for all specifications excepting the age-restricted specification, where famdebt is not statistically
significant out of the four IVs used. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
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Table A6: Log Wages with State & Occupation Fixed Effects and state-level GDP per capita (Difference in Differences)
Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30

Dependent Variable lwage lwage lwage lwage lwage lwage
after -0.0123*** -0.0102** 0.00649 -0.00306 0.00382 0.00303

(0.00462) (0.00478) (0.00465) (0.00491) (0.00889) (0.00895)
natcitizen 0.0350*** 0.0163*** 0.0476*** 0.0399*** -0.0768*** -0.0676***

(0.00564) (0.00585) (0.00539) (0.00568) (0.0136) (0.0137)
bornusa -0.0374*** -0.0707*** -0.0391*** -0.0805*** -0.360*** -0.346***

(0.00501) (0.00521) (0.00465) (0.00494) (0.00881) (0.00887)
age1630 -0.0715*** -0.0629*** -0.138*** -0.140***

(0.00366) (0.00377) (0.00368) (0.00386)
age3145 0.0563*** 0.0558*** 0.0504*** 0.0348***

(0.00217) (0.00225) (0.00221) (0.00234)
direct -0.109*** -0.0871** -0.00943 0.0483 0.150*** 0.158***

(0.0414) (0.0424) (0.0337) (0.0354) (0.0430) (0.0432)
directxafter 0.0213 0.0209 -0.0389* -0.0410* -0.0576 -0.0586

(0.0218) (0.0225) (0.0209) (0.0217) (0.0394) (0.0394)
directxnat 0.0745* 0.0737* -0.0148 -0.0212 -0.0810 -0.0825

(0.0404) (0.0415) (0.0303) (0.0315) (0.0629) (0.0629)
directxusa 0.136*** 0.117*** 0.0654** 0.0394 -0.126*** -0.131***

(0.0368) (0.0376) (0.0271) (0.0280) (0.0463) (0.0464)
directx1630 -0.0109 -0.000722 0.00101 -0.0319

(0.0266) (0.0275) (0.0296) (0.0307)
directx3145 -0.00203 0.00251 -0.0666*** -0.0854***

(0.0278) (0.0287) (0.0258) (0.0273)
indirect 0.0739** 0.0935*** 0.0532* 0.123*** 0.130*** 0.146***

(0.0353) (0.0360) (0.0298) (0.0306) (0.0374) (0.0377)
indirectxafter -0.0471** -0.0565** -0.0632*** -0.0620*** -0.0539 -0.0554

(0.0232) (0.0237) (0.0187) (0.0197) (0.0363) (0.0365)
indirectxnat 0.000700 0.000366 -0.0226 -0.0336 -0.115** -0.120**

(0.0346) (0.0353) (0.0251) (0.0263) (0.0524) (0.0528)
indirectxusa 0.0454 0.0369 -0.00144 -0.0420 -0.133*** -0.136***

(0.0305) (0.0309) (0.0245) (0.0257) (0.0410) (0.0412)
indirectx1630 -0.0844*** -0.0824*** -0.0428 -0.0623**

(0.0295) (0.0302) (0.0279) (0.0292)
indirectx3145 -0.0757** -0.0656** -0.0589** -0.0698***

(0.0307) (0.0313) (0.0244) (0.0252)
yearsusa 0.00593*** 0.00702*** 0.00740*** 0.00974*** 0.0281*** 0.0274***

(0.000116) (0.000120) (0.000118) (0.000125) (0.000355) (0.000357)
english 0.0918*** 0.0986*** 0.107*** 0.127*** 0.0365*** 0.0487***

(0.00595) (0.00619) (0.00517) (0.00546) (0.00847) (0.00851)
educ -0.0310*** -0.0389*** -0.0140*** -0.0203*** -0.0422*** -0.0436***

(0.00148) (0.00151) (0.00119) (0.00124) (0.00253) (0.00255)
educsq 0.00347*** 0.00368*** 0.00244*** 0.00252*** 0.00324*** 0.00321***

(5.42e-05) (5.54e-05) (4.46e-05) (4.67e-05) (0.000103) (0.000104)
parttime -0.131*** -0.153*** -0.138*** -0.117*** -0.0458*** -0.0612***

(0.00163) (0.00168) (0.00281) (0.00299) (0.00353) (0.00353)
married 0.0347*** 0.0669*** 0.143*** 0.132*** 0.120*** 0.117***

(0.00126) (0.00135) (0.00140) (0.00146) (0.00273) (0.00275)
time 0.0248*** 0.0245*** 0.0127*** 0.0176*** 0.0110*** 0.0117***

(0.00151) (0.00156) (0.00152) (0.00160) (0.00291) (0.00293)
unemp -0.0106*** -0.00898*** -0.0149*** -0.0131*** -0.0171*** -0.0160***

(0.00166) (0.00172) (0.00167) (0.00176) (0.00314) (0.00317)
gdppc 4.85e-06*** 4.10e-06*** 7.13e-06*** 6.91e-06*** 3.67e-06** 3.72e-06**

(9.19e-07) (9.48e-07) (9.23e-07) (9.72e-07) (1.72e-06) (1.73e-06)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Constant 1.743*** 1.872*** 1.840*** 1.942*** 1.869*** 1.909***

(0.0309) (0.0319) (0.0306) (0.0323) (0.0566) (0.0570)
Observations 1,159,006 1,666,504 1,257,976 1,597,614 342,960 430,582

R-squared 0.312 0.355 0.265
Dependent variable is log wages. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and indirect treatment groups
(see Appendix II); effects interpreted relative to white comparison group. gdppc represents robustness check including GDP per capita as a
control. Columns 5 & 6 correspond to restricted sample of males age 16-30. Heckman selection instrumental variables are statistically
significant for all specifications excepting the age-restricted specification, where famdebt is not statistically significant out of the four IVs used.
Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
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Table A7: Log Wages with State Fixed Effects, Excluding Occupation Fixed Effects (Difference in Differences)
Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30

Dependent Variable lwage lwage lwage lwage lwage lwage
after 0.0352*** 0.0334*** 0.0425*** 0.0384*** 0.0288*** 0.0292***

(0.00472) (0.00488) (0.00472) (0.00502) (0.00892) (0.00901)
natcitizen 0.0464*** 0.0188*** 0.0539*** 0.0561*** -0.0789*** -0.0482***

(0.00588) (0.00615) (0.00558) (0.00595) (0.0140) (0.0139)
bornusa -0.0261*** -0.0677*** -0.0348*** -0.0436*** -0.383*** -0.320***

(0.00518) (0.00544) (0.00483) (0.00519) (0.00911) (0.00922)
age1630 -0.0708*** -0.0781*** -0.132*** -0.154***

(0.00381) (0.00392) (0.00381) (0.00402)
age3145 0.0681*** 0.0441*** 0.0640*** 0.0125***

(0.00227) (0.00238) (0.00229) (0.00247)
direct -0.108** -0.0368 -0.00681 0.0643* 0.160*** 0.175***

(0.0432) (0.0442) (0.0353) (0.0375) (0.0411) (0.0411)
directxafter 0.0287 0.0275 -0.0400* -0.0327 -0.0556 -0.0515

(0.0225) (0.0232) (0.0220) (0.0229) (0.0403) (0.0403)
directxnat 0.0767* 0.0571 -0.0165 -0.0372 -0.0802 -0.0860

(0.0426) (0.0435) (0.0322) (0.0336) (0.0636) (0.0635)
directxusa 0.122*** 0.0484 0.0599** 0.0175 -0.137*** -0.142***

(0.0381) (0.0389) (0.0282) (0.0294) (0.0461) (0.0462)
directx1630 0.0125 0.0422 0.0139 0.00892

(0.0273) (0.0281) (0.0306) (0.0320)
directx3145 0.00273 0.0193 -0.0590** -0.0736**

(0.0287) (0.0296) (0.0273) (0.0290)
indirect 0.0659* 0.125*** 0.0387 0.120*** 0.136*** 0.163***

(0.0355) (0.0362) (0.0315) (0.0324) (0.0397) (0.0400)
indirectxafter -0.0478** -0.0518** -0.0497** -0.0424** -0.0538 -0.0525

(0.0233) (0.0238) (0.0198) (0.0209) (0.0385) (0.0388)
indirectxnat 0.00491 -0.00922 -0.00558 -0.0316 -0.118** -0.131**

(0.0344) (0.0352) (0.0265) (0.0279) (0.0550) (0.0553)
indirectxusa 0.0315 -0.00910 -0.00533 -0.0607** -0.140*** -0.148***

(0.0307) (0.0309) (0.0260) (0.0273) (0.0440) (0.0442)
indirectx1630 -0.0678** -0.0598** -0.0258 -0.0148

(0.0293) (0.0301) (0.0294) (0.0310)
indirectx3145 -0.0532* -0.0391 -0.0520** -0.0541**

(0.0306) (0.0312) (0.0256) (0.0265)
yearsusa 0.00653*** 0.00720*** 0.00777*** 0.00937*** 0.0299*** 0.0260***

(0.000120) (0.000124) (0.000123) (0.000130) (0.000364) (0.000374)
english 0.119*** 0.110*** 0.125*** 0.170*** 0.0396*** 0.0781***

(0.00608) (0.00640) (0.00531) (0.00569) (0.00864) (0.00873)
educ -0.0304*** -0.0547*** -0.0145*** -0.0377*** -0.0500*** -0.0574***

(0.00150) (0.00154) (0.00121) (0.00128) (0.00254) (0.00258)
educsq 0.00396*** 0.00444*** 0.00286*** 0.00333*** 0.00382*** 0.00390***

(5.43e-05) (5.54e-05) (4.46e-05) (4.69e-05) (0.000102) (0.000103)
parttime -0.160*** -0.224*** -0.180*** -0.206*** -0.0739*** -0.121***

(0.00166) (0.00180) (0.00281) (0.00297) (0.00351) (0.00362)
married 0.0464*** 0.0797*** 0.158*** 0.120*** 0.129*** 0.117***

(0.00131) (0.00142) (0.00144) (0.00154) (0.00279) (0.00283)
time -0.00492*** -0.00349*** -0.00963*** -0.00861*** -0.00678*** -0.00711***

(0.00118) (0.00123) (0.00119) (0.00126) (0.00224) (0.00226)
unemp -0.00262 -0.000732 -0.00930*** -0.00504*** -0.0127*** -0.0100***

(0.00162) (0.00167) (0.00162) (0.00172) (0.00303) (0.00306)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE No No No No No No
Constant 1.643*** 2.009*** 1.844*** 2.115*** 1.915*** 2.025***

(0.0136) (0.0144) (0.0119) (0.0127) (0.0213) (0.0218)
Observations 1,159,006 1,666,504 1,257,976 1,597,614 342,960 430,582

R-squared 0.264 0.315 0.234
Dependent variable is log wages. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and indirect treatment groups
(see Appendix II); effects interpreted relative to white comparison group. Columns 5 & 6 correspond to restricted sample of males age 16-30.
Heckman selection instrumental variables are statistically significant for all specifications excepting the age-restricted specification, where
famdebt is not statistically significant out of the four IVs used. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
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Table A8: Hours Worked with State & Occupation Fixed Effects (Difference in Differences)
Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30

Dependent Variable hoursworked hoursworked hoursworked hoursworked hoursworked hoursworked
after -0.651*** -0.622*** -0.544*** -0.528*** -0.0438 -0.0214

(0.112) (0.113) (0.107) (0.107) (0.223) (0.223)
natcitizen -1.313*** -1.603*** -1.463*** -1.509*** -7.117*** -6.981***

(0.127) (0.128) (0.113) (0.113) (0.356) (0.354)
bornusa -4.237*** -4.748*** -3.471*** -3.658*** -17.11*** -16.84***

(0.119) (0.121) (0.102) (0.103) (0.220) (0.220)
age1630 0.171** 0.483*** 0.326*** 0.433***

(0.0866) (0.0871) (0.0801) (0.0802)
age3145 1.780*** 1.810*** 3.266*** 3.200***

(0.0516) (0.0519) (0.0482) (0.0483)
direct 0.328 0.599 -0.740 -0.569 -1.733* -1.708*

(1.046) (1.044) (0.653) (0.655) (0.977) (0.977)
directxafter -0.236 -0.283 0.356 0.347 0.305 0.327

(0.581) (0.584) (0.520) (0.521) (1.089) (1.088)
directxnat -1.663 -1.768* 2.926*** 2.877*** 2.382 2.500

(1.049) (1.048) (0.728) (0.728) (1.836) (1.833)
directxusa -0.327 -0.659 1.608*** 1.482** -0.00436 0.0630

(0.941) (0.939) (0.617) (0.617) (1.148) (1.149)
directx1630 -2.635*** -2.312*** -3.411*** -3.409***

(0.704) (0.711) (0.729) (0.729)
directx3145 -0.944 -0.801 -0.544 -0.518

(0.710) (0.716) (0.577) (0.578)
indirect -0.822 -0.609 1.753*** 1.921*** -0.439 -0.351

(0.859) (0.858) (0.609) (0.610) (0.897) (0.898)
indirectxafter -0.329 -0.381 0.0609 0.0679 0.718 0.765

(0.543) (0.546) (0.459) (0.459) (1.018) (1.018)
indirectxnat 0.719 0.474 0.427 0.320 1.372 1.291

(0.757) (0.758) (0.588) (0.588) (1.375) (1.374)
indirectxusa 2.065*** 1.766** -0.571 -0.690 -0.423 -0.406

(0.728) (0.732) (0.636) (0.636) (1.145) (1.145)
indirectx1630 -2.884*** -2.557*** -3.132*** -3.130***

(0.755) (0.758) (0.661) (0.661)
indirectx3145 -1.450** -1.125* -0.891* -0.891*

(0.683) (0.684) (0.490) (0.490)
yearsusa 0.131*** 0.146*** 0.110*** 0.120*** 0.958*** 0.943***

(0.00280) (0.00284) (0.00263) (0.00264) (0.00871) (0.00870)
english -1.720*** -1.648*** -0.624*** -0.589*** -3.518*** -3.359***

(0.134) (0.135) (0.108) (0.108) (0.206) (0.206)
educ -0.303*** -0.401*** 0.107*** 0.0778*** -0.465*** -0.486***

(0.0342) (0.0342) (0.0243) (0.0243) (0.0561) (0.0559)
educsq 0.0325*** 0.0340*** 0.0133*** 0.0136*** 0.0414*** 0.0412***

(0.00127) (0.00127) (0.000929) (0.000928) (0.00232) (0.00231)
married -1.567*** -1.146*** 2.946*** 2.859*** 3.132*** 3.063***

(0.0298) (0.0305) (0.0312) (0.0312) (0.0662) (0.0661)
time 0.494*** 0.477*** 0.304*** 0.295*** 0.0931 0.0775

(0.0313) (0.0316) (0.0299) (0.0299) (0.0636) (0.0636)
unemp -0.327*** -0.290*** -0.239*** -0.221*** -0.291*** -0.261***

(0.0383) (0.0386) (0.0370) (0.0370) (0.0770) (0.0771)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Constant 38.22*** 39.57*** 38.43*** 38.73*** 36.16*** 36.63***

(0.311) (0.313) (0.257) (0.257) (0.505) (0.504)
Observations 1,230,677 1,666,504 1,371,584 1,597,614 355,291 430,582

R-squared 0.078 0.115 0.240
Dependent variable is hours worked in the past week. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and
indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. Columns 5 & 6 correspond to restricted
sample of males age 16-30. Heckman selection instrumental variables are statistically significant for all specifications. Robust standard errors
are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
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Table A9: Hours Worked with State & Occupation Fixed Effects Using Pseudo-Intervention Period (Difference in Differences)
Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30

Dependent Variable hoursworked hoursworked hoursworked hoursworked hoursworked hoursworked
afterpseudo -6.629*** -5.811*** -4.887*** -4.693*** -4.464*** -4.207***

(0.154) (0.156) (0.103) (0.103) (0.304) (0.304)
natcitizen -1.179*** -1.553*** -1.294*** -1.310*** -6.912*** -6.569***

(0.180) (0.181) (0.166) (0.166) (0.504) (0.499)
bornusa -4.450*** -5.030*** -3.429*** -3.521*** -17.61*** -16.91***

(0.170) (0.172) (0.148) (0.149) (0.314) (0.312)
age1630 0.545*** 0.707*** 0.496*** 0.539***

(0.122) (0.122) (0.114) (0.114)
age3145 2.104*** 1.976*** 3.475*** 3.328***

(0.0724) (0.0729) (0.0682) (0.0682)
direct 1.049 1.299 -0.556 -0.344 0.000293 0.151

(1.403) (1.386) (0.878) (0.882) (1.290) (1.292)
directxafterp 0.158 0.835 -0.495 -0.492 -1.763 -1.622

(0.764) (0.769) (0.724) (0.725) (1.520) (1.520)
directxnat -1.541 -1.545 2.451** 2.373** -0.214 -0.114

(1.462) (1.442) (1.016) (1.016) (2.535) (2.527)
directxusa -1.304 -1.990 1.549* 1.358 -0.396 -0.502

(1.289) (1.273) (0.864) (0.864) (1.621) (1.623)
directx1630 -3.101*** -2.410*** -2.770*** -2.705***

(0.897) (0.899) (1.022) (1.024)
directx3145 -1.405 -1.070 0.269 0.300

(0.936) (0.935) (0.799) (0.800)
indirect -0.484 -0.186 1.983** 2.176*** -1.354 -1.195

(1.268) (1.258) (0.829) (0.830) (1.138) (1.139)
indirectxafterp -0.786 -0.442 -0.0511 0.0518 -0.574 -0.283

(0.758) (0.765) (0.662) (0.662) (1.274) (1.275)
indirectxnat 1.253 1.062 1.142 0.945 3.289* 2.919*

(1.078) (1.076) (0.824) (0.823) (1.701) (1.697)
indirectxusa 1.785* 1.444 -1.175 -1.347 0.153 0.0893

(0.989) (0.993) (0.849) (0.850) (1.389) (1.392)
indirectx1630 -2.878*** -2.615** -4.039*** -3.975***

(1.049) (1.050) (0.858) (0.859)
indirectx3145 -1.684* -1.412 -0.829 -0.767

(0.956) (0.955) (0.700) (0.700)
yearsusa 0.150*** 0.162*** 0.120*** 0.127*** 1.005*** 0.964***

(0.00395) (0.00399) (0.00374) (0.00375) (0.0120) (0.0120)
english -1.726*** -1.860*** -0.539*** -0.474*** -3.771*** -3.421***

(0.189) (0.191) (0.162) (0.162) (0.306) (0.305)
educ -0.261*** -0.458*** 0.131*** 0.0700** -0.506*** -0.590***

(0.0459) (0.0458) (0.0335) (0.0333) (0.0766) (0.0759)
educsq 0.0345*** 0.0374*** 0.0134*** 0.0142*** 0.0419*** 0.0427***

(0.00169) (0.00168) (0.00126) (0.00125) (0.00313) (0.00310)
married -1.494*** -1.101*** 3.229*** 3.089*** 3.340*** 3.205***

(0.0416) (0.0425) (0.0435) (0.0435) (0.0917) (0.0914)
unemp -0.0370 -0.115* -0.101 -0.109* -0.100 -0.145

(0.0671) (0.0676) (0.0638) (0.0638) (0.135) (0.135)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Constant 34.69*** 38.15*** 35.65*** 36.46*** 34.61*** 36.12***

(0.454) (0.463) (0.393) (0.392) (0.785) (0.780)
Observations 763,695 1,034,118 861,150 1,002,941 228,712 277,689

R-squared 0.065 0.101 0.224
Dependent variable is hours worked in the past week. directxafterp & indirectxafterp represent average treatment effect of pseudo-intervention
period for direct and indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. Columns 5 & 6
correspond to restricted sample of males age 16-30. Heckman selection instrumental variables are statistically significant for all specifications.
Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).



Appendix IV: Tables

9

Table A10: Hours Worked with State & Occupation Fixed Effects and Time Trend Interaction (Difference in Differences)
Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30

Dependent Variable hoursworked hoursworked hoursworked hoursworked hoursworked hoursworked
after -0.658*** -0.630*** -0.558*** -0.542*** -0.0659 -0.0428

(0.112) (0.113) (0.107) (0.107) (0.223) (0.223)
natcitizen -1.313*** -1.603*** -1.464*** -1.510*** -7.117*** -6.981***

(0.127) (0.128) (0.113) (0.113) (0.356) (0.354)
bornusa -4.237*** -4.747*** -3.471*** -3.658*** -17.11*** -16.84***

(0.119) (0.121) (0.102) (0.103) (0.220) (0.220)
age1630 0.171** 0.483*** 0.327*** 0.433***

(0.0866) (0.0871) (0.0801) (0.0802)
age3145 1.780*** 1.810*** 3.267*** 3.200***

(0.0516) (0.0519) (0.0482) (0.0483)
direct 0.506 0.699 0.333 0.526 0.704 0.716

(1.400) (1.396) (0.949) (0.951) (1.729) (1.730)
directxafter 0.178 -0.0524 2.837* 2.878* 6.128* 6.112*

(1.782) (1.799) (1.566) (1.567) (3.303) (3.303)
directxnat -1.662 -1.768* 2.903*** 2.854*** 2.433 2.554

(1.048) (1.047) (0.725) (0.725) (1.828) (1.825)
directxusa -0.331 -0.661 1.624*** 1.498** 0.0514 0.117

(0.943) (0.941) (0.617) (0.618) (1.151) (1.152)
directx1630 -2.632*** -2.310*** -3.423*** -3.421***

(0.703) (0.710) (0.726) (0.727)
directx3145 -0.948 -0.803 -0.543 -0.517

(0.708) (0.715) (0.577) (0.578)
directxtime -0.131 -0.0733 -0.791 -0.807 -1.846* -1.836*

(0.568) (0.573) (0.504) (0.504) (1.047) (1.047)
indirect -0.0961 0.259 1.916** 2.077** -0.836 -0.783

(1.149) (1.151) (0.891) (0.891) (1.639) (1.640)
indirectxafter 1.391 1.694 0.439 0.428 -0.203 -0.236

(1.737) (1.748) (1.535) (1.535) (3.731) (3.728)
indirectxnat 0.717 0.477 0.429 0.322 1.378 1.297

(0.756) (0.757) (0.588) (0.588) (1.376) (1.375)
indirectxusa 2.057*** 1.761** -0.572 -0.691 -0.416 -0.400

(0.727) (0.731) (0.636) (0.636) (1.146) (1.146)
indirectx1630 -2.872*** -2.544*** -3.132*** -3.130***

(0.752) (0.755) (0.661) (0.661)
indirectx3145 -1.428** -1.101 -0.890* -0.889*

(0.681) (0.682) (0.490) (0.490)
indirectxtime -0.543 -0.654 -0.121 -0.115 0.294 0.320

(0.529) (0.533) (0.465) (0.465) (1.069) (1.068)
yearsusa 0.131*** 0.146*** 0.110*** 0.120*** 0.958*** 0.943***

(0.00280) (0.00284) (0.00263) (0.00264) (0.00871) (0.00870)
english -1.721*** -1.648*** -0.624*** -0.589*** -3.518*** -3.359***

(0.134) (0.135) (0.108) (0.108) (0.206) (0.206)
educ -0.302*** -0.401*** 0.107*** 0.0779*** -0.465*** -0.487***

(0.0342) (0.0342) (0.0243) (0.0243) (0.0561) (0.0559)
educsq 0.0325*** 0.0340*** 0.0133*** 0.0136*** 0.0414*** 0.0412***

(0.00127) (0.00127) (0.000929) (0.000928) (0.00232) (0.00231)
married -1.567*** -1.146*** 2.946*** 2.859*** 3.132*** 3.063***

(0.0298) (0.0305) (0.0312) (0.0312) (0.0662) (0.0661)
time 0.496*** 0.479*** 0.309*** 0.300*** 0.100 0.0844

(0.0314) (0.0316) (0.0299) (0.0299) (0.0636) (0.0635)
unemp -0.327*** -0.290*** -0.239*** -0.221*** -0.291*** -0.261***

(0.0383) (0.0386) (0.0370) (0.0370) (0.0770) (0.0771)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE Yes Yes Yes Yes Yes Yes
Constant 38.22*** 39.56*** 38.42*** 38.72*** 36.15*** 36.62***

(0.311) (0.313) (0.257) (0.257) (0.505) (0.504)
Observations 1,230,677 1,666,504 1,371,584 1,597,614 355,291 430,582

R-squared 0.078 0.115 0.240
Dependent variable is hours worked in the past week. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and
indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. directxtime & indirectxtime represent time
trend interactions with treatment groups to test parallel trends assumption. Columns 5 & 6 correspond to restricted sample of males age 16-30.
Heckman selection instrumental variables are statistically significant for all specifications. Robust standard errors are in parentheses (***
p<0.01, ** p<0.05, * p<0.1).
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Table A11: Hours Worked with State Fixed Effects, Excluding Occupation Fixed Effects (Difference in Differences)
Female OLS Female Heckman Male OLS Male Heckman Male OLS 16-30 Male Heckman 16-30

Dependent Variable hoursworked hoursworked hoursworked hoursworked hoursworked hoursworked
after 0.126 0.0970 -0.00385 0.0120 0.255 0.283

(0.112) (0.113) (0.107) (0.108) (0.224) (0.224)
natcitizen -1.140*** -1.549*** -1.403*** -1.387*** -7.656*** -7.091***

(0.129) (0.130) (0.114) (0.114) (0.365) (0.359)
bornusa -4.319*** -5.000*** -3.456*** -3.491*** -18.34*** -17.14***

(0.121) (0.123) (0.103) (0.103) (0.226) (0.225)
age1630 0.280*** 0.327*** 0.345*** 0.333***

(0.0874) (0.0875) (0.0810) (0.0808)
age3145 2.053*** 1.754*** 3.471*** 3.206***

(0.0520) (0.0527) (0.0488) (0.0489)
direct 0.441 1.549 -0.379 -0.0901 -2.062** -1.903*

(1.066) (1.049) (0.673) (0.676) (1.025) (1.026)
directxafter -0.0996 -0.104 0.200 0.252 -0.107 0.0259

(0.589) (0.590) (0.529) (0.530) (1.111) (1.111)
directxnat -1.764* -2.181** 2.943*** 2.795*** 2.861 2.937

(1.061) (1.045) (0.744) (0.745) (1.927) (1.917)
directxusa -0.603 -1.841* 1.347** 1.095* 0.200 0.241

(0.960) (0.944) (0.629) (0.631) (1.170) (1.175)
directx1630 -2.392*** -1.860** -3.638*** -3.540***

(0.721) (0.723) (0.742) (0.743)
directx3145 -0.983 -0.673 -0.500 -0.476

(0.715) (0.717) (0.589) (0.590)
indirect -0.974 -0.0880 1.792*** 2.073*** -0.923 -0.550

(0.860) (0.854) (0.629) (0.630) (0.927) (0.930)
indirectxafter -0.398 -0.428 0.171 0.207 0.645 0.758

(0.550) (0.551) (0.468) (0.468) (1.043) (1.043)
indirectxnat 0.782 0.377 0.624 0.405 1.553 1.289

(0.759) (0.759) (0.606) (0.606) (1.399) (1.399)
indirectxusa 1.924*** 1.136 -0.707 -0.954 -0.332 -0.440

(0.734) (0.735) (0.649) (0.649) (1.170) (1.171)
indirectx1630 -2.678*** -2.384*** -3.324*** -3.173***

(0.758) (0.759) (0.674) (0.675)
indirectx3145 -1.229* -0.915 -0.883* -0.842*

(0.681) (0.680) (0.502) (0.502)
yearsusa 0.148*** 0.161*** 0.122*** 0.130*** 1.036*** 0.961***

(0.00284) (0.00287) (0.00267) (0.00268) (0.00891) (0.00894)
english -1.684*** -1.880*** -0.480*** -0.312*** -3.832*** -3.096***

(0.135) (0.137) (0.108) (0.108) (0.208) (0.207)
educ -0.231*** -0.570*** 0.145*** 0.0333 -0.328*** -0.488***

(0.0339) (0.0342) (0.0241) (0.0239) (0.0559) (0.0549)
educsq 0.0324*** 0.0383*** 0.0123*** 0.0142*** 0.0305*** 0.0328***

(0.00124) (0.00124) (0.000898) (0.000893) (0.00227) (0.00224)
married -1.452*** -1.034*** 3.304*** 3.060*** 3.641*** 3.409***

(0.0300) (0.0306) (0.0314) (0.0315) (0.0671) (0.0669)
time -0.104*** -0.0919*** -0.118*** -0.130*** -0.206*** -0.233***

(0.0280) (0.0282) (0.0268) (0.0269) (0.0558) (0.0557)
unemp -0.123*** -0.0917** -0.0873** -0.0642* -0.166** -0.103

(0.0386) (0.0389) (0.0372) (0.0373) (0.0779) (0.0779)
State FE Yes Yes Yes Yes Yes Yes

Occupation FE No No No No No No
Constant 35.28*** 40.33*** 35.72*** 37.05*** 35.89*** 37.93***

(0.308) (0.319) (0.257) (0.256) (0.511) (0.505)
Observations 1,230,677 1,666,504 1,371,584 1,597,614 355,291 430,582

R-squared 0.051 0.090 0.207
Dependent variable is hours worked in the past week. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and
indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. Columns 5 & 6 correspond to restricted
sample of males age 16-30. Heckman selection instrumental variables are statistically significant for all specifications. Robust standard errors
are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
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Table A12: Probability of Employment with State & Occupation Fixed Effects (Difference in Differences)
Female DProbit Male DProbit Male DProbit 16-30

Dependent Variable employed employed employed
after 0.00882* 0.00366 0.00334

(0.00459) (0.00319) (0.00856)
natcitizen 0.0507*** -0.0268*** -0.169***

(0.00643) (0.00496) (0.0172)
bornusa 0.0709*** 0.0231*** -0.256***

(0.00646) (0.00423) (0.00394)
age1630 -0.0382*** -0.0754***

(0.00446) (0.00344)
age3145 0.163*** 0.0872***

(0.00254) (0.00166)
direct -0.0781** -0.125*** -0.0243

(0.0396) (0.0291) (0.0453)
directxafter -0.00558 0.00721 0.0261

(0.0244) (0.0147) (0.0337)
directxnat 0.109*** 0.0950*** 0.00246

(0.0332) (0.0121) (0.0620)
directxusa 0.113*** 0.0854*** -0.00652

(0.0301) (0.0116) (0.0444)
directx1630 -0.0855*** -0.00345

(0.0321) (0.0194)
directx3145 -0.0827*** -0.0740***

(0.0298) (0.0234)
indirect -0.0775** -0.190*** -0.201***

(0.0330) (0.0282) (0.0332)
indirectxafter -0.00699 -0.0164 0.0231

(0.0228) (0.0148) (0.0295)
indirectxnat 0.0789*** 0.120*** 0.114***

(0.0274) (0.00763) (0.0370)
indirectxusa 0.116*** 0.121*** 0.125***

(0.0257) (0.00732) (0.0237)
indirectx1630 -0.153*** -0.0235

(0.0327) (0.0196)
indirectx3145 -0.106*** -0.0778***

(0.0293) (0.0218)
yearsusa -0.00404*** -0.00501*** 0.0153***

(0.000136) (9.51e-05) (0.000358)
english -0.0612*** -0.0393*** -0.131***

(0.00675) (0.00391) (0.00772)
educ 0.000799 -0.00258*** -0.000621

(0.00148) (0.000897) (0.00290)
educsq 0.000267*** 0.000565*** 3.95e-05

(5.50e-05) (3.50e-05) (0.000117)
married 0.0110*** 0.149*** 0.0811***

(0.00167) (0.00132) (0.00352)
time -0.00551*** -0.00648*** -0.00710**

(0.00156) (0.00107) (0.00292)
dependent -0.202*** -0.105*** -0.149***

(0.00114) (0.000538) (0.00159)
nchlt5 0.0156*** 0.123*** 0.180***

(0.00177) (0.00156) (0.00395)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 1,666,504 1,597,614 430,582

Dependent variable is probability of being employed. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and
indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. Column 3 corresponds to restricted sample of
males age 16-30. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1). DProbit presents partial effects at the average.
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Table A13: Probability of Employment with State & Occupation Fixed Effects Using Pseudo-
Intervention Period (Differences in Differences)

Female DProbit Male DProbit Male DProbit 16-30
Dependent Variable employed employed employed

afterpseudo 0.580*** 0.323*** 0.465***
(0.00162) (0.00143) (0.00333)

natcitizen 0.0631*** -0.0297*** -0.180***
(0.00780) (0.00659) (0.0222)

bornusa 0.0949*** 0.0113** -0.255***
(0.00847) (0.00536) (0.00373)

age1630 -0.0132** -0.0576***
(0.00572) (0.00449)

age3145 0.185*** 0.103***
(0.00313) (0.00214)

direct -0.0848* -0.150*** -0.111**
(0.0481) (0.0370) (0.0555)

directxafterp -0.117*** 0.000839 -0.0157
(0.0326) (0.0196) (0.0440)

directxnat 0.108*** 0.102*** 0.0911
(0.0375) (0.0132) (0.0564)

directxusa 0.156*** 0.105*** 0.0922**
(0.0304) (0.0110) (0.0364)

directx1630 -0.106*** -0.0251
(0.0410) (0.0269)

directx3145 -0.110*** -0.0641**
(0.0370) (0.0306)

indirect -0.108*** -0.245*** -0.253***
(0.0409) (0.0401) (0.0410)

indirectxafterp -0.0591** -5.58e-05 0.00622
(0.0292) (0.0202) (0.0401)

indirectxnat 0.0936*** 0.132*** 0.171***
(0.0304) (0.00701) (0.0274)

indirectxusa 0.126*** 0.121*** 0.165***
(0.0274) (0.00908) (0.0209)

indirectx1630 -0.138*** -0.0195
(0.0411) (0.0253)

indirectx3145 -0.0974*** -0.0605**
(0.0375) (0.0301)

yearsusa -0.00400*** -0.00441*** 0.0189***
(0.000172) (0.000125) (0.000444)

english -0.0302*** -0.0377*** -0.135***
(0.00870) (0.00514) (0.00873)

educ 0.00629*** 0.00214** 0.00958***
(0.00182) (0.00107) (0.00320)

educsq 0.000451*** 0.000538*** -0.000169
(6.83e-05) (4.19e-05) (0.000131)

married 0.00947*** 0.155*** 0.0717***
(0.00214) (0.00172) (0.00436)

dependent -0.204*** -0.105*** -0.143***
(0.00153) (0.000738) (0.00205)

nchlt5 0.0291*** 0.129*** 0.187***
(0.00233) (0.00212) (0.00517)

State FE Yes Yes Yes
Occupation FE Yes Yes Yes

Observations 1,034,118 1,002,941 277,689
Dependent variable is probability of being employed. directxafterp & indirectxafterp represent average treatment effect of pseudo-intervention
period for direct and indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. Column 3 corresponds to
restricted sample of males age 16-30. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1). DProbit presents partial effects
at the average.
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Table A14: Probability of Employment with State & Occupation Fixed Effects and Time Trend Interaction (Difference in Differences)
Female DProbit Male DProbit Male DProbit 16-30

Dependent Variable employed employed employed
after 0.00895* 0.00379 0.00284

(0.00461) (0.00320) (0.00860)
natcitizen 0.0507*** -0.0268*** -0.169***

(0.00643) (0.00496) (0.0172)
bornusa 0.0709*** 0.0231*** -0.256***

(0.00646) (0.00423) (0.00394)
age1630 -0.0382*** -0.0754***

(0.00446) (0.00344)
age3145 0.163*** 0.0872***

(0.00254) (0.00166)
direct -0.0750 -0.117*** -0.0161

(0.0531) (0.0401) (0.0703)
directxafter 0.00139 0.0218 0.0449

(0.0767) (0.0426) (0.0974)
directxnat 0.109*** 0.0950*** 0.00261

(0.0332) (0.0121) (0.0619)
directxusa 0.113*** 0.0855*** -0.00611

(0.0301) (0.0116) (0.0442)
directx1630 -0.0855*** -0.00349

(0.0320) (0.0194)
directx3145 -0.0828*** -0.0739***

(0.0297) (0.0234)
directxtime -0.00220 -0.00487 -0.00627

(0.0240) (0.0148) (0.0346)
indirect -0.0944** -0.212*** -0.171***

(0.0466) (0.0422) (0.0619)
indirectxafter -0.0470 -0.0550 0.0775

(0.0760) (0.0508) (0.0789)
indirectxnat 0.0787*** 0.120*** 0.114***

(0.0274) (0.00763) (0.0369)
indirectxusa 0.116*** 0.121*** 0.125***

(0.0257) (0.00731) (0.0237)
indirectx1630 -0.153*** -0.0235

(0.0327) (0.0196)
indirectx3145 -0.107*** -0.0779***

(0.0293) (0.0218)
indirectxtime 0.0123 0.0109 -0.0193

(0.0228) (0.0137) (0.0307)
yearsusa -0.00404*** -0.00501*** 0.0153***

(0.000136) (9.51e-05) (0.000358)
english -0.0612*** -0.0393*** -0.131***

(0.00676) (0.00391) (0.00773)
educ 0.000798 -0.00258*** -0.000620

(0.00148) (0.000897) (0.00290)
educsq 0.000267*** 0.000565*** 3.93e-05

(5.50e-05) (3.50e-05) (0.000117)
married 0.0110*** 0.149*** 0.0811***

(0.00167) (0.00132) (0.00352)
time -0.00556*** -0.00653*** -0.00694**

(0.00156) (0.00108) (0.00293)
dependent -0.202*** -0.105*** -0.149***

(0.00114) (0.000538) (0.00159)
nchlt5 0.0156*** 0.123*** 0.180***

(0.00177) (0.00156) (0.00395)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 1,666,504 1,597,614 430,582

Dependent variable is probability of being employed. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and
indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. directxtime & indirectxtime represent time
trend interactions with treatment groups to test parallel trends assumption. Column 3 corresponds to restricted sample of males age 16-30.
Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1). DProbit presents partial effects at the average.
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Table A15: Probability of Employment with State Fixed Effects, Excluding Occupation Fixed Effects (Difference in Differences)
Female DProbit Male DProbit Male DProbit 16-30

Dependent Variable employed employed employed
after 0.0130*** -0.0122*** -0.0184***

(0.00365) (0.00283) (0.00678)
natcitizen 0.0756*** -0.0289*** -0.199***

(0.00502) (0.00488) (0.0164)
bornusa 0.133*** 0.00547 -0.254***

(0.00579) (0.00387) (0.00222)
age1630 -0.00581 -0.0537***

(0.00383) (0.00322)
age3145 0.199*** 0.117***

(0.00206) (0.00152)
direct -0.182*** -0.150*** -0.0582

(0.0322) (0.0286) (0.0357)
directxafter 0.00219 -0.00587 0.00178

(0.0193) (0.0144) (0.0297)
directxnat 0.108*** 0.106*** 0.0539

(0.0231) (0.00949) (0.0449)
directxusa 0.166*** 0.0978*** 0.0198

(0.0174) (0.00901) (0.0318)
directx1630 -0.0891*** -0.0219

(0.0270) (0.0191)
directx3145 -0.0906*** -0.0805***

(0.0249) (0.0228)
indirect -0.197*** -0.237*** -0.247***

(0.0305) (0.0308) (0.0299)
indirectxafter -0.00867 -0.0193 0.0108

(0.0187) (0.0141) (0.0249)
indirectxnat 0.101*** 0.128*** 0.123***

(0.0205) (0.00588) (0.0260)
indirectxusa 0.161*** 0.130*** 0.129***

(0.0160) (0.00512) (0.0162)
indirectx1630 -0.114*** -0.0500**

(0.0280) (0.0208)
indirectx3145 -0.0978*** -0.0852***

(0.0260) (0.0226)
yearsusa -0.00479*** -0.00496*** 0.0216***

(0.000112) (8.88e-05) (0.000313)
english -0.0174*** -0.0515*** -0.161***

(0.00563) (0.00352) (0.00469)
educ 0.0181*** 0.00814*** 0.0189***

(0.00125) (0.000778) (0.00231)
educsq 0.000202*** 0.000372*** -0.000386***

(4.66e-05) (3.02e-05) (9.54e-05)
married 0.00736*** 0.177*** 0.0935***

(0.00143) (0.00124) (0.00305)
time -0.00626*** 0.00152* 0.000255

(0.00115) (0.000880) (0.00210)
dependent -0.216*** -0.113*** -0.146***

(0.00107) (0.000542) (0.00149)
nchlt5 0.0531*** 0.143*** 0.185***

(0.00160) (0.00156) (0.00365)
State FE Yes Yes Yes

Occupation FE No No No
Observations 1,666,504 1,597,614 430,582

Dependent variable is probability of being employed. directxafter & indirectxafter represent average treatment effect of 9/11 for direct and
indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. Column 3 corresponds to restricted sample of
males age 16-30. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1). DProbit presents partial effects at the average.
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Table A16: Migration with State & Occupation Fixed Effects (Difference in Differences)
Female DProbit Male DProbit Male DProbit 16-30

Dependent Variable migrate migrate migrate
after 0.000862 -0.00101 -0.00818*

(0.00150) (0.00162) (0.00444)
natcitizen -0.0179*** -0.0176*** -0.0316***

(0.000594) (0.000738) (0.00276)
bornusa -0.00847*** -0.00680*** 0.000468

(0.00153) (0.00156) (0.00369)
age1630 0.00448*** 0.00902***

(0.00123) (0.00142)
age3145 -0.00394*** 0.000873

(0.000720) (0.000815)
direct 0.0159 0.00881 0.0117

(0.0124) (0.0121) (0.0193)
directxafter -0.0125*** -8.36e-05 0.00122

(0.00316) (0.00542) (0.0156)
directxnat -0.00535 -0.00350 -0.0157

(0.00617) (0.00631) (0.0147)
directxusa -0.0112*** -0.00455 -0.0247***

(0.00401) (0.00544) (0.00893)
directx1630 0.0156 -0.00224

(0.0123) (0.00732)
directx3145 0.00900 -0.00401

(0.0102) (0.00680)
indirect 0.0270 0.00236 0.0137

(0.0164) (0.00900) (0.0158)
indirectxafter -0.00999*** -0.0112*** -0.0215**

(0.00323) (0.00307) (0.00898)
indirectxnat -0.0160*** -0.00635 -0.0209

(0.00256) (0.00511) (0.0134)
indirectxusa -0.00975** -0.00529 -0.0108

(0.00452) (0.00550) (0.0150)
indirectx1630 0.00386 0.0103

(0.0108) (0.0109)
indirectx3145 0.000270 0.0122

(0.00897) (0.0113)
yearsusa -0.000834*** -0.000855*** -0.00249***

(3.60e-05) (3.97e-05) (0.000174)
english -0.00420*** -0.0144*** -0.0373***

(0.00152) (0.00201) (0.00551)
educ -0.00170*** -0.00199*** -0.00831***

(0.000411) (0.000392) (0.00117)
educsq 0.000182*** 0.000200*** 0.000670***

(1.51e-05) (1.46e-05) (4.66e-05)
parttime -0.0104*** -0.00693*** -0.0164***

(0.000475) (0.000733) (0.00159)
married -0.00395*** -0.00645*** -0.00146

(0.000483) (0.000555) (0.00152)
time -0.000282 0.000105 0.000920

(0.000415) (0.000449) (0.00123)
unemp -0.00125** -0.00123** -0.000723

(0.000547) (0.000597) (0.00166)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 997,252 940,050 240,686

Dependent variable is probability of migrating between states. directxafter & indirectxafter represent average treatment effect of 9/11 for direct
and indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. Column 3 corresponds to restricted
sample of males age 16-30. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1). DProbit presents partial effects at the
average.
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Table A17: Migration with State & Occupation Fixed Effects Using Pseudo-Intervention Period (Differences in Differences)
Female DProbit Male DProbit Male DProbit 16-30

Dependent Variables migrate migrate migrate
afterpseudo -0.000246 0.000509 0.00714

(0.00177) (0.00261) (0.00649)
natcitizen -0.0194*** -0.0188*** -0.0410***

(0.000882) (0.00114) (0.00314)
bornusa -0.0100*** -0.00607** 0.00332

(0.00261) (0.00252) (0.00574)
age1630 0.00389* 0.00858***

(0.00199) (0.00230)
age3145 -0.00437*** 0.000913

(0.00120) (0.00134)
direct 0.0655* 0.0133 -0.0104

(0.0338) (0.0243) (0.0278)
directxafterp -0.00835 0.00509 0.0251

(0.00646) (0.0121) (0.0435)
directxnat -0.0134** -0.0143** -0.0204

(0.00628) (0.00594) (0.0317)
directxusa -0.0124** -0.0120* -0.0243

(0.00518) (0.00643) (0.0156)
directx1630 -0.00528 -0.00852

(0.00941) (0.00968)
directx3145 -0.0102 -0.0133*

(0.00678) (0.00735)
indirect 0.0259 0.0122 0.00130

(0.0262) (0.0156) (0.0248)
indirectxafterp -0.00352 0.00205 0.00791

(0.00749) (0.00875) (0.0277)
indirectxnat -0.0122** -0.00493 -0.0113

(0.00617) (0.00796) (0.0313)
indirectxusa -0.00988 -0.00118 0.0213

(0.00728) (0.00957) (0.0331)
indirectx1630 0.00380 -0.000437

(0.0168) (0.0105)
indirectx3145 0.00122 -0.00612

(0.0144) (0.00829)
yearsusa -0.000896*** -0.000928*** -0.00264***

(5.94e-05) (6.44e-05) (0.000274)
english -0.00481* -0.0192*** -0.0485***

(0.00259) (0.00365) (0.0101)
educ -0.00184*** -0.00172*** -0.00839***

(0.000657) (0.000647) (0.00194)
educsq 0.000194*** 0.000208*** 0.000734***

(2.39e-05) (2.34e-05) (7.57e-05)
parttime -0.00986*** -0.00631*** -0.0160***

(0.000782) (0.00124) (0.00264)
married -0.00469*** -0.00772*** -0.00323

(0.000806) (0.000914) (0.00248)
unemp -0.000578 -0.00131 -0.000403

(0.00113) (0.00126) (0.00343)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 364,857 345,377 87,793

Dependent variable is probability of migrating between states. directxafterp & indirectxafterp represent average treatment effect of pseudo-
intervention period for direct and indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. Column 3
corresponds to restricted sample of males age 16-30. Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1). DProbit
presents partial effects at the average.
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Table A18: Migration with State & Occupation Fixed Effects and Time Trend Interaction (Difference in Differences)
Female DProbit Male DProbit Male DProbit 16-30

Dependent Variable migrate migrate migrate
after 0.000740 -0.000776 -0.00752*

(0.00150) (0.00163) (0.00446)
natcitizen -0.0179*** -0.0176*** -0.0316***

(0.000594) (0.000738) (0.00276)
bornusa -0.00847*** -0.00678*** 0.000512

(0.00153) (0.00156) (0.00369)
age1630 0.00449*** 0.00901***

(0.00123) (0.00142)
age3145 -0.00394*** 0.000866

(0.000720) (0.000815)
direct 0.0250 -0.00940 -0.0376***

(0.0254) (0.00993) (0.0134)
directxafter -0.00511 -0.0201*** -0.0163

(0.0129) (0.00401) (0.0142)
directxnat -0.00474 -0.00361 -0.0251***

(0.00597) (0.00634) (0.00889)
directxusa -0.0110*** -0.00507 -0.0195

(0.00396) (0.00533) (0.0217)
directx1630 0.0157 -0.00233

(0.0123) (0.00740)
directx3145 0.00891 -0.00433

(0.0101) (0.00682)
directxtime -0.00381 0.0124** 0.0224

(0.00592) (0.00580) (0.0163)
indirect 0.0369 0.00278 -0.00773

(0.0295) (0.0145) (0.0287)
indirectxafter -0.00243 -0.0107 -0.0380***

(0.0135) (0.00918) (0.0109)
indirectxnat -0.0160*** -0.00634 -0.0207

(0.00256) (0.00511) (0.0135)
indirectxusa -0.00985** -0.00529 -0.0108

(0.00444) (0.00550) (0.0152)
indirectx1630 0.00435 0.0104

(0.0107) (0.0109)
indirectx3145 0.000593 0.0122

(0.00896) (0.0112)
indirectxtime -0.00338 -0.000265 0.0134

(0.00539) (0.00538) (0.0162)
yearsusa -0.000834*** -0.000855*** -0.00249***

(3.59e-05) (3.97e-05) (0.000174)
english -0.00421*** -0.0144*** -0.0373***

(0.00152) (0.00202) (0.00551)
educ -0.00169*** -0.00199*** -0.00831***

(0.000411) (0.000393) (0.00117)
educsq 0.000181*** 0.000200*** 0.000669***

(1.51e-05) (1.46e-05) (4.66e-05)
parttime -0.0104*** -0.00693*** -0.0164***

(0.000475) (0.000733) (0.00159)
married -0.00395*** -0.00645*** -0.00146

(0.000483) (0.000555) (0.00152)
time -0.000239 2.82e-05 0.000700

(0.000417) (0.000452) (0.00124)
unemp -0.00126** -0.00123** -0.000723

(0.000547) (0.000597) (0.00165)
State FE Yes Yes Yes

Occupation FE Yes Yes Yes
Observations 997,252 940,050 240,686

Dependent variable is probability of migrating between states. directxafter & indirectxafter represent average treatment effect of 9/11 for direct
and indirect treatment groups (see Appendix II); effects interpreted relative to white comparison group. directxtime & indirectxtime represent
time trend interactions with treatment groups to test parallel trends assumption. Column 3 corresponds to restricted sample of males age 16-30.
Robust standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1). DProbit presents partial effects at the average.
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