UCLA

UCLA Electronic Theses and Dissertations

Title
Essays on Education and Immigration throughout the 20th Century

Permalink
https://escholarship.org/uc/item/4zt6m>5i4

Author
Eriksson, Katherine Amelia

Publication Date
2013

Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/4zt6m5jz
https://escholarship.org
http://www.cdlib.org/

UNIVERSITY OF CALIFORNIA

Los Angeles

Essays on Education and Immigration throughou2tieCentury

A dissertation submitted in partial satisfactiortloé
requirements for the degree Doctor of Philosophy

in Economics

by

Katherine Amelia Eriksson

2013






ABSTRACT OF THE DISSERTATION

Essays on Education and Immigration throughou2tieCentury

by
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Doctor of Philosophy in Economics
University of California, Los Angeles, 2013

Professor Leah Boustan, Chair

This dissertation is comprised of three chaptexd together under the broad umbrella of
economic history. The first chapter examines thecefof access to schooling on black crime in
this historic period. A large gap in incarcerati@tes between black and white men has been
evident since the early ®@entury. | use the construction of 5,000 new sthivothe US south,
funded by northern philanthropist Julius Rosenwadtiveen 1913 and 1932, as a quasi-natural
experiment which increased the educational attaminé southern black students. | match a
sample of male prisoners and non-prisoners froml18#0-1940 Censuses backwards to their
birth families in previous Census waves in ordeagsign exposure to Rosenwald schools based
on birth cohort and childhood county of residerdd&d that one year of access to a Rosenwald

school decreased the probability of being a prisdne 0.04-0.10 percentage points (10-15



percent of the mean). Using other data from ar¢hawal government sources, | show that
Rosenwald schools affected juvenile crime and afégories of adult crime. | investigate the
channels through which Rosenwald schools reducedecrincluding educational attainment,
school quality, and migration responses. Finallgohsider heterogeneous effects by household
background and county of birth socio-economic ottarsstics.

The second chapter examines immigrant assimilatione early 28 century US. During
the Age of Mass Migration (1850-1913), the US mamtd an open border and absorbed 30
million European immigrants. Prior cross-sectiowakk on this era finds that immigrants held
lower-paid occupations than natives upon firstvatribut experienced rapid convergence. In
newly-assembled panel data, we show that, in fachigrants did not face a substantial initial
earnings penalty and experienced occupational aévaent at the same rate as natives. Cross-
sectional patterns are driven by biases from dedjimrrival cohort quality and departures of
negatively-selected return migrants. We show tiase findings vary substantially across
sending countries and explore potential mechanisms.

The third chapter uses an exogenous change inatiguage of instruction in South
African schools in 1955 to examine the effect oftimeo-tongue versus “market” language
instruction on long-term educational and economitcomes. Using the 1980 South African
census, a difference-in-difference framework allows to estimate the effect of increasing
mother-tongue instruction for black students frararfto six years. | find small positive effects
on wages which | interpret as evidence of increasdsiman capital; these effects might have
been larger in the absence of labor market dispatron against blacks undapartheid.| find
positive effects on the ability to read and writegative effects on the ability to speak English

and Afrikaans, and positive effects on educati@tinment. | examine heterogeneous effects



by region. This paper is relevant to language pahcpost-colonial countries as well as Spanish

speaking areas of the United States.
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Chapter 1: Access to Schooling and the Black-Whit€rime Gap in
the Early 20th Century US South: Evidence from Rosawvald
Schools

1.1 Introduction

In the contemporary United States, black men aprdportionately more likely than white
men to be arrested for crime and to be incarcerdtke racial gap in incarceration has been
apparent in the data since the late nineteenthugenin 1910, blacks made up only thirteen
percent of the population but twenty-seven peraérthose in prison.In the South in 1910,
blacks were 30 percent of the population yet wé&e&rcent of those incarcerated (US Census
Report 19105. This gap could have many causes, including disnstion, differences in family
background, lack of job opportunities for blacksgher urbanization rates of blacks, and
differences in education.

This paper explores the role of one of these facterdisparities in education — in
explaining the historical roots of the racial gapcrime. In particular, | analyze the relationship
between educational attainment and the probalfityncarceration between 1920 and 1940 in
the southern United States. | use the construafadmost 5,000 schools in 14 southern states
for rural black students between 1913 and 1931nsped in part by northern philanthropist
Julius Rosenwald, as a quasi-natural experimentiwinicreased the educational attainment and

literacy of blacks born in the South.

1 1n 2009, this disparity was even larger. Blackslenap 13.9 percent of the population and 39.4 peiethose
incarcerated. This is likely due to the emergerfee series of factors which have led to higher bliacarceration
rates such as stricter penalties for drug offenses.

2 In the North, blacks were 1.8 percent of the pafioih but 9.6 percent of those incarcerated.



| build a new dataset that matches the full unetsouthern-born male prisoners from
the 1920-1940 US Censuses, along with a compasaample of non-prisoners, to their birth
families in a previous census earlier in life. Bhsa their location in childhood, | assign to these
men their likely exposure to a Rosenwald schodiindd as the number of years between the
ages of seven and thirteen that a Rosenwald s@vespresent in his county. | also construct an
alternative measure of exposure, which is weightethe probability that any child could have
obtained a seat in the school in each year. Thatt aschild had a school in his county for one
year, but it could only serve half of the studehteswould be assigned one half of a year by this
measure.

| find that education reduces crime later in lifmang adults. Exposure to a Rosenwald
school for one year during childhood reduces tlodability of committing a crime for blacks by
between 0.05 and 0.1 percentage points or 10-1&epeiof the mean incarceration rate for
blacks. This finding is robust to different comgam groups and alternative specifications. | find
that most of the effect is among students whosentgoteceived a school when they were
between seven and nine rather than between agesdehirteer.

| use county fixed effects in my estimation andizgi white men as a control group.
Identification of the effect of Rosenwald schools oime depends on variation in school
construction across cohorts and races within angoaunty. Potential threats to identification
can arise from characteristics of counties thahghaver time in a way that was correlated with
both the construction of new schools and with sgbeet criminality. | address this concern by

constructing a different measure of exposure wisdbased on the distance of a household from

% This fits with a pattern of early childhood intentions being more important than ones in lateddbbod (Cunha,
Heckman, Lochner, and Masterov 2006). Alternatiyitlgould be that children whose counties didneaeive a
school until later in childhood “missed the boat”.



a school within a county; this design comparesdeein within a certain distance from the school
to those who did not grow up close to a schooMdut grew up in the same county.

A second concern might be that parental backgrodifférs among those who have
exposure to schools and those who do not; for elgmyore literate parents could be migrating
into certain counties as Rosenwald schools aregdainit. | provide evidence that this is likely
not true but | also present estimates which compasthers within the same family to control
for family background differences.

Within North Carolina, | collect by hand more infoation about my census sample; |
collect literacy, home ownership, and occupatiornthef child’s father as well as the literacy of
prisoners born in North CarolifaThe first lets me look at how effects differ byusehold
socio-economic characteristics while the seconowallme to determine whether one channel
through which Rosenwald schools affect crime istlgh literacy. | do find that literacy is an
important channel through which crime decreasesthat the returns to school also increased
with exposure to Rosenwald schools. | also findedifig effects by household background,;
schools are more important and have a larger effacuseholds are poorer.

Finally, | collect data from non-census sourcedNwmrth Carolina to look at juvenile
crime and categories of adult crime. | find thatgaile court cases decrease for black children in
counties with exposure to Rosenwald schools. Oae gkeexposure reduces juvenile court cases
by about 15 percent of the mean. | collected aadhidata from the state prison registers in the
North Carolina State Prison which include informnatabout type of crime committed. Within a

multinomial logit framework, | show that Rosenwalchools reduce all categories of crime and

* Literacy and level of schooling are not availaibl¢he census indices which | use in my primarylgsis. | collect
literacy by hand for my prisoner sample in Northr@iaa in 1920 and 1930, and collect years of sthod940.



that the effect is not restricted to the typesrmafiSance” crimes for which blacks were regularly
imprisoned in the Jim Crow South (Naidu 2010).

This paper contributes to two literatures. Thet fasncerns the convergence in wages and
other outcomes between blacks and whites over @fiecéntury. The educational attainment of
three years on average between blacks and whitee Beginning of the J0century, which was
caused by poor investments in black schools andethecy of slavery, declined between 1910
and 1940 (Margo 1990, Aaronson and Mazumder 20These improvements in black
educational attainment have contributed to a dedlnthe black-white wage gap (Heckman,
Lyons and Todd 2000, Smith and Welch 1977). Mynestes suggest that the black-white
incarceration gap should have declined by fiftycpet over the 20century due to these relative
increases in black educational attainment. The tfzadt black incarceration rates have not only
remained persistently high but also have incredgatier since the mid-1970s, suggests that
other factors have counteracted the forces of eénunzd convergence.

This paper also speaks to work on the social rettoreducation. Other research has shown
that education contributes to improvements in heattore targeted fertility, and increases in
voting and civic behavior (Lleras-Muney 2005, Claikd Royer 2009, Aaronson et al 2012,
Milligan et al 2004). One of the social returns éducation is a significant reduction in
criminality. The relationship between education amimne has been extensively studied in a
contemporary context, with the most relevant bdinghner and Moretti (2004) who find in a
contemporary context that reductions in the prdigof incarceration for blacks and whites

following an additional year of schodlLochner and Moretti, as well as multiple other grap

® Lochner and Moretti (2004) is the best known stublgir results have been replicated and expand8svieden,
the UK, and other European counties (Hjarimarssoal 2010, Machin et. al 2011, Meghir et al. 20X0%her work
has looked at the relationship between school yuatid crime (Deming 2012) and finds a significefiiéct.
Anderson (2012) shows that juvenile crime decreaggshigher minimum dropout ages for students.



focus primarily on secondary schooling, using arainduced by compulsory schooling laws,
whereas | focus on elementary school. If theredm@easing returns to education, we might
expect results to be stronger at these younger. &desl that one year of school reduces the
probability of being incarcerated by 0.25-0.5 patage points which is similar to Lochner and
Moretti who find a social return to school of 0.drpentage points. Note, however, that the mean
incarceration rate in contemporary data is 3.6 qrérahereas in my historical context it is only
0.8 percent. Additionally, papers looking at otlsecial returns to school have found that the
institutional context matters; | focus on a pootaghly unequal society and so my results are
potentially more applicable to developing countiisgay®

Crime has a variety of social costs. In 2007, thepd@tment of Justice estimated that
victims of crimes face $15 billion in losses andttthe prevention and punishment of crimes
cost $179 billion for local, state and federal gowmeents. Committing crimes also has long-run
costs for the criminal; individuals with a criminadcord often find it difficult to get a job, and
those jobs they do get likely pay lower wages (\WiestKling, and Weiman 2001). These
consequences are concentrated in black commundidsdack male’s lifetime risk of being
murdered is 1 in 21 as opposed to 1 in 131 foravimales (Sampson and Wilson 2005). The
concentration of the consequences of crime in bdaeks coupled with the higher offender rates
among blacks results in crime contributing to bladkte economic inequality.

The structure of this paper is as follows. Sectigorovides historical background about

black/white differences in crime and in schoolifgough the 28 century. In section IlI, |
describe the data and exposure to Rosenwald sch®etsion IV discusses my identification

strategy and potential threats to identificatiomct®Hn V presents results from my primary

® The gap between white and black schooling andendniid black crime rates in the early"2@ntury US south is
very similar to those rates today in South AfriSguth Africa’s recent history adpartheid resulted in similar
differences in school resources available to blacidwhites as recently as 1994.



sample and additional data. Section VI examinesstiiess and alternative specifications. |

conclude in Section VII.

1.2 Historical Background
A. Incarceration rates by race and region over time

The gap between white and black incarceration nagssevident as early as 1890. In 1890,
blacks were 3.2 times more likely to be incarcetatean whites (Petersilia and Reitz 2012).
Contemporary observers attributed this differemcerime rates to a variety of factors: poverty,
discrimination, lack of education, “moral degradati etc (Sellin 1900). Figure 1 shows the
evolution of black and white state and federal @risncarceration rates from 1926 to 1986
(Department of Justice, 1986). Panel A reveals ithzdrceration rates were higher for blacks
than for whites in all years, with approximatelgtgi per 10,000 blacks incarcerated nationally
through the early 1960s compared to four white® fEeial gap is present in both the North and
the South, despite higher incarceration rates enNbrth in the 1920s and 1930s. These graphs
demonstrate that the current black-white incaraamagap is not a recent phenomenon but,
rather, has been present throughout thid &ntury. Any explanation of differences in crime
rates needs to take into account the historica¢pet of incarceration.

The debate about whether, and to what extent, #dacaeduces crime goes back to the
early 20" century and was in fact a central topic of conagrthat time. Scholars such as John
Roach Stratton (1900) argued that the “race proflem the high crime rates and “immorality”
of blacks, could not be solved by education. Simatthought that the positive correlation
between increasing black crime and increases ickldalucation between the end of the Civil

War and 1900 showed that education actually ineskasiminality. He argued that allowing

"In 2010, this number was 6.4. It grew from 3.2890 to 4.3 in 1923, and was as high as 7.1 in 2000



blacks to gain education and move from farms tie<ito find work increased crime at no real
benefit to anyone. In fact, Governor Vardaman ofs$Wisippi used this reasoning when
restricting funds for black schools in 1904 (HoHarmorth 2008). On the other side of the
argument, Booker T. Washington and W. E. B. Du Bsaght to explain higher black
criminality with low wages and discrimination. Thesue of high black incarceration rates was
one motivation for Booker T. Washington’s intere@stimproving black schools, out of which

grew the Rosenwald Initiative.

B. Black schooling and Rosenwald schools

Blacks in the birth cohorts of 1880 and 1910 cortguleon average three fewer years of
education than whites. Motivated by his concernsutithe low funding levels for black
education, Booker T. Washington, principal of thesRegee Institute in Alabama, reached out to
Northern philanthropist and businessman Julius Reakl® Rosenwald agreed to fund a pilot
program supporting the construction of six blackosds in 1913-14, with the promise of up to
100 more. The original schools were built primanlyAlabama; by 1920, the program supported
716 schools in eleven southern states. The Rosdriwald explicitly targeted rural students.

Rosenwald believed that communities must “buy-m”dr invest in, any endeavors. This
view, coupled with Washington’s belief in blackfsaliance, led to the use of a matching grant
approach, whereby local communities had to raisevhare from 75 up to 90 percent of the
funds for a new school. After the schools weretbthley were reliant on the local community
and the state for funding. The early schools remk@bout 25 percent in grant money, whereas

this number fell to 10-15 percent by the later geairthe program. The program ended in 1931

® The Rosenwald School Initiative was not the onéick schooling initiative in this time. The Jeaesd provided
teacher training. Other philanthropic interventiane described in Donohue, Heckman and Todd (2002).



with Rosenwald’s death and the decreased valueuondl lassets after the collapse of the stock
market. In Section IV, | analyze the location amding of school construction. In addition to
building 4,983 schools by 1931, the Fund also mledi some money for teacher training
schools, homes, and shops.

By the end of the program, 76 percent of countgbé 14 southern states had a school and
92 percent of black students in these states limed county with a school. Aaronson and
Mazumder (2011) estimate that the schools couldesgd percent of rural black students. They
show that the Rosenwald schools were a significantributor to the narrowing of the black-
white schooling gap by 1940. Black cohorts borrotigh 1909 received three fewer years of
school than white cohorts. This gap narrowed td &gkear for cohorts born after 1940. The gap
remained constant for cohorts born through the $98@ronson and Mazumder estimate that
Rosenwald schools increased school attendancedwyt &lpercentage points. They calculate that
through this increase in enrollment, Rosenwald slshaccount for 40 percent of the reduction in

the racial schooling gap.

1.3 Data
A. Primary sample

My measure of crime is the propensity of men whaagup in a given county or a town to
be incarcerated later in lifel calculate this measure from US Census datahieryears 1920-
1940. To do so, | assemble a sample of prisoneisnan-prisoners in each relevant census.

Prisoners are defined as men reporting a relatiprishhousehold head of “Prisoner” in the full

° The FBI Uniform Crime Statistics do not becomeilade for a substantial number of counties uié 1.960’s.
Crime statistics are only available from censusrepor for major cities prior to the start of thBl UCR. This is
the first paper to collect individual data by raae for the full country. Moehling and Piehl (20b)lect
individual data for immigrants living in select &a in a similar time period.



census indexes from FamilySearch.org. A robustnessck also includes men whose
relationship to the household head is listed asnéte.”® Traditionally, measures of crime do
not include inmates of county jails, so in my asa@yfor North Carolina, | restrict to those
incarcerated in State or Federal Pristnblon-prisoners are found either in the IPUMS 1%
samples of 1920 and 1930 or from the full indexhef 1940 Census, which has only recently
been made publically available. | restrict the skemp men between ages 18 and 35 who were
born in the South.

| identify the town or county in which sample indivals grew up by matching all men to
the relevant census one or two decades earliendattie individual living in their birth family.
Men less than 26 years old are matched to the qareveensus while those between 27 and 35
years old are matched over a twenty year pefida match individuals, | follow the procedure
pioneered by Ferrie (1996) and used in AbramitABgustan, and Eriksson (2012). | first
standardize first and last names using the NYSIgBrahm (Atack and Bateman 1992) which
spells names with the same phonetic sound idelytidaldividuals are then matched by first
name, last name, state of birth, race, and agesadtensus waves. | allow individuals to
misreport their age by up to two years in eitheection. Inherent in any matching procedure is a

trade-off between sample size and accuracy. A sksample prioritizes accuracy by requiring

19 “Inmate” can refer to inmates of prisons but alsan refer to inmates of mental institutions or othe
institutionalized group quarters (e.g. orphanagés)minimize the probability of falsely categorigian individual
as a criminal, | do not use inmates in my primamyple.

™ The DOJ omits local jails and county detentionteenfrom most statistics about crime, arguing giate most
people are only in local jails for a few days tdeav months, counting inmates at any one point metiwill
understate the number incarcerated in a given yeathermore, many inmates of jails are there farxomcrimes
(e.g. vagrancy) as opposed to more serious crima@santing incarceration in state prisons.

12 This cutoff was determined by calculating the agevhich approximately 90% of individuals appeab#oliving
at home in the 1910 census. The percentage liviigpme at young ages increases with later censursd€10,
88.6% of black children and 92.4% of white childmeport a relationship to household head of “chiljrand-
child”, “sibling”, or “other relative”. Results armbust to using a cutoff of 14 or 18 years oldweetn the two
matched samples.



individuals to be unique by name/birthplace/racthimia 5 year age band. Accuracy may also
come at the cost of representativeness if the emiegs of an individual’s name is correlated
with his socio-economic status. The match rateswynstudy are consistent with the literature,

averaging around 20 percent over a single Censtexddeand 19 percent over a 20 year period.
Matching details and sample sizes are availabfgppendix A.

In North Carolina, | collect additional informati@bout my prisoners and non-prisoners. |
collect the name of the prison by hand and restnigtdataset to consider only state and federal
prisoners since inmates of local jails could berghi®r a number of reasons not related to
criminality (e.g. vagrancy, etc). | also hand-colléteracy for the full sample of prisoners born
in North CarolinaTo allow for heterogeneous effects of the schoddimg program on crime, |
collect household characteristics for the sampia o North Carolina. These variables include
parents’ literacy, home ownership, number of sggirand the occupation of the household head.

Summary statistics are shown in Table 1. Blackvigidials are three times more likely than
whites to be incarcerated in my sample (0.6 pergerdgus 0.2 percent). Prisoners tend to less
literate, have less literate parents, and are rike®/ to have parents who are laborers rather
than owner-occupier farmers. Finally, more prissrae found outside of their state of birth than

non-prisoners, but this pattern is mainly drivemnfiigration of white prisoners.

B. Rosenwald schools

Information about the Rosenwald school programaken from Aaronson and Mazumder
(2012). The dataset of 4,983 schools was compilech fschool-level index cards archived at
Fisk University. Information available includes eoch name, county location, year of

construction, and some information about fundingrees and the size of the school. The earliest

10



Rosenwald schools were located in Alabama in 18$3932, schools had been built in fifteen
Southern state's.

The school-level cards do not, for the most paohtain information on the school’s
address within a county. For the North Carolina-saimple of 775 schools, | used historical
society documents and school directories (Northolta Department of Education 1937, 1942)
to determine the town in which the school was ledal was able to locate 720 schools. This
procedure is limited to North Carolina becauss thie only southern state with readily available
school directories. One might worry that North Qia@ is not representative of the sotith.
North Carolina was in fact one of the poorest state1910, with the lowest per capita income

and low literacy rates. | expect that results migdstronger in this state than in other states.

C. Calculating Exposure to Rosenwald Schools

Exposure to a Rosenwald school varies across tawdsounties in the South as well as
by birth cohort. Children who were born before 1968uld have been too old to attend even the
first Rosenwald school. As the program expandedr lairth cohorts enjoyed a higher likelihood
of attending a Rosenwald school. However, the Rweakh program did not build schools
uniformly throughout the South; out of 1,340 coastin the states with Rosenwald schools, 65
percent received at least one school. Aaronson Madumder (2012) find no correlation

between pre-existing black socioeconomic charastiesi and the placement of Rosenwald

13 Only a few schools were built in Missouri so | oiiissouri from the analysis. My analysis thereforeludes 14
states.

4In 1910, North Carolina’s per capita income waty @123, similar to South Carolina’s $126 but loviean all

other Southern states (Klein 2009). However, N@dnolina’s black pupil expenditures tracked thoketber states
between 1910 and 1950 while expenditures on whitdesits were significantly lower than other stfelsrgo

1990). Furthermore, North Carolina had one of theelst literacy rates in the region, with 81.6 patcsf white

men and 49.6 percent of black men between 20 aribd literate in 1900 (IPUMS 2010).

11



schools in a county but do find a relationship kestw white literacy and school construction; |
discuss these and other potential threats to fdatton in the next section.

For the full southern sample, | assign to individutmmeasure of their likely exposure to a
Rosenwald school based on their age and their gafnesidence during childhood. Following
Aaronson and Mazumder, | calculate two measurespdsure. The first is a simple count of the
years between ages 7 and 13 in which a child Hadsenwald school in his county; this varies
between zero and seven. This measure is referrad techool in county” in result tables. The
second measure, which takes into account that Radérschools were not large enough for all
students, is the sum of the proportion of blackdstus in the county who could be served by a
Rosenwald school in the years during which thedchids between 7 and 13. This measure is
smaller than the first. The second measure is usaabst analysis and is referred to as “likely
seats”.

| take advantage of the specific school locationthe North Carolina sample to create a
potentially more exogenous measure of exposure.doneern with the full southern sample is
that the placement of Rosenwald schools may narddg exogenous. Even if the timing of
school construction is not correlated with courdydl characteristics, it could have been
affected by unobservable factors like the degremahl antipathy. This measure is calculated as
the number of years a student had a school withimméle radius of their town between the same
ages as above. In thigthin county analysis, | compare individuals who were shme age and

lived in the same county but who grew up differéistances from a school.

D. Additional North Carolina Data Sources: Pris®egisters and Juvenile Court Cases
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One drawback to using Census data on incarcerediameasure crime rates is that they do
not include the severity of the crime or length tbé sentence. Furthermore, a count of
individuals in prison at a point in time capturée flow of new criminals, not the stock of all
individuals who have been engaged in criminal &gtivn the past (who may have since been
released from prison). For these reasons, | celiettie full universe of prisoners admitted to the
State Prison in North Carolina between 1910 andb 1fé&m the prison registers at the North
Carolina State Archives. Available variables inédudate of admission, length of sentence,
crime, county of birth, county of sentencing, agender, race, education, occupation, height,
and weight; for legal reasons, | was not alloweadpy the names of prisoners. | create a 10
percent random sample from this group of more #@&000 prisoners, resulting in a sample size
of 2,765. | pool this data with my sample of nomspners and calculate exposure to a
Rosenwald school based on the reported birth caamiyage as above. Outcome variables in the
analysis include an indicator for being a prisosentence maximum and minimum lerigttand
the type of crime. The drawback of this data soisddat it does not account for out-migration
from North Carolina; approximately 1/4 of prison&an in North Carolina were in jail outside
of North Carolina in my primary sample.

One additional benefit of this data is that | caok at racial patterns or biases in sentencing
for the same crime. | regress minimum or maximumtesgce length on indicators for being
black and available demographic characteristicsth@vit controlling for severity of crime,

sentences of blacks are 1.1 years longer than hitesv However, this difference goes away

15 Results from sentence length are not reporteduseddere does not appear to be an effect of exposu
sentence lengtltonditionalon being convicted and sentenced to the staterpris
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when including type of crime fixed effects, suggasgthat higher sentences for blacks are driven
not by discrimination but by the fact that blacksnmit more severe crimé8.

| also collect complete county-race-year countsnofiates admitted to the State Prison
from the State Prison reports between 1930 and.1%sign exposure as the weighted average
of exposure of individuals based on the age distioln of admissions. That is, | calculate the
number of years individuals of each age would Hza@ a school in their county and then take
the weighted average based on the age of admissidres number of admissions increases
almost tenfold between 1933 and 1935 | restricptst-1935. Prior to 1931, data is not
available broken down by race.

Because juvenile delinquents were so infrequemitaricerated, they are unlikely to show
up in the census dat&Children had to be at least 16 years of age teelpé to a state prison. |
use county-level data on juvenile court cases bg mded by Wiley Britton Sanders (1945) to
estimate the effect of the Rosenwald program oenieg delinquency. | have eight data points
per county: separate counts for black and whitklhi for the time periods 1919991929-34,
1934-39 and 1939-44. Ideally, one would use anmiagh to trace out the effect of a new

Rosenwald school but the underlying data from wi8eimders constructed his series appears to

'® Note, however, that this does not provide defieitvidence that there is no discrimination in eeaing. It could
be that blacks and whites commit the same crimeghlatiblack crimes are “labeled” as more seveireas in the
prison register to justify higher sentences fockéa If crimes had standard sentences, then a jwdgkl have to
convict a black person of a more serious crimaétogase his sentence length.

" This seems to be because in the early periodstalte prison reports only reported people who wergenced to
the state prison and not to road camps; datatafemcludes prisoners at state prison camps @aad construction
gangs outside of the state prison which made apge Iproportion of prisoners.

'8 Juvenile court systems were not organized on &msyaic basis until the 1930’s and any incarcenatizilities
were small at best. For examples, North Carolind daly two “training schools” to which judges cousénd
juvenile delinquents. One for whites, called therfdmn Training school, was established in 1918Had only 30
places. It wasn't until 1925 that a facility wasilbéor black children. The Stonewall Jackson sdhoad room for
35 students.

19 divide these counts by two to get a comparabjeds count.
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be lost. | calculate average exposure for eachtgouanthe time period and assign this to the
relevant data point. Specifically, the exposure suea is calculated as the number of years in

this time period that the county had a school.

E. Heterogeneity

In addition to collecting information about houskh background characteristics, |
collect data from multiple other sources to examatesther the effect of Rosenwald schools
depends on local county characteristics. Compulsonpoling laws might augment the effect of
new school construction. Rosenwald schools likelgden schools available in areas where
children could not attend school so | expect thRbaenwald school in an area with compulsory
schooling would have a larger effect on literacyflam capital and therefore a larger effect on
crime than one somewhere without compulsory schgadéws.

| also look at effects that differ by county ecomo characteristics such as share of
employment in farming or manufacturing. Finallyyde data on lynching and voting behavior to

see whether the effects differ between more arsl“fesist” counties®

1.4 Estimation Strategy
A. Reduced Form Estimation

| estimate the effect of being exposed to a Roskhaehool on the probability of being a
criminal, measured by incarceration, later in likdy estimation strategy exploits differences
across counties in the number of Rosenwald scrasoisell as variation across cohorts within a
county in exposure to a Rosenwald school at reteages. | also contrast black and white

students in the same county and cohort. All regpassalso include dummy variables for single

%0 Heterogeneity results are not complete yet.
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years of age by race to allow for different whitedalack age-crime profiles. | create sample
weights to account for the full population of pngos but only one percent sample for the
comparison sample; prisoners receive a weight ef while the comparison group receives a
weight of 100.

My preferred estimation strategy within North Qara makes use of variation in the
length of exposure to Rosenwald schools and inettect placement of these schools within
counties. Herelzxposures equal to the number of years that an individwalld have attended a
Rosenwald school within five miles of their childitbhome Exposureis equal to zero for men
who lived too far away from a Rosenwald school bowere too old to take advantage of their
local school. My main estimating equation (1) isrdfore:

Prisoner;y = o, + Y + Gblack; + Gyerposure;, + Fzblack; * exposure;; + €.
wherePrisonerequals one if the individual is incarcerated. T¥pscification allows me to
include county fixed effects.

The coefficient of interest in this equatiorfigswhich measures the additional effect of a
year of exposure to a local Rosenwald school ookbymuth over any effect there may be on
white youth. The total effect of exposure on bladdarceration i$,+ps.

This equation uses multiple sources of variatmaddress potential concerns about bias
in the estimate ofs. | compare blacks and whites to control for angcsls that are correlated
with Rosenwald school construction but which atelcboth races equally. | look within a
county with county fixed effects to control for adifferences between counties which received
schools and those that did not. The estimate wily be biased if there are local events that are
correlated with the timing of construction of Rosaid schools and with trends in incarceration.

| use county fixed effects because, without thera, might expect the estimate to be biased
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downwards (more negative) since it is plausiblet t@unties with Rosenwald schools had
positive attitudes towards their black populatiowbich might also translate into lower
incarceration rates. Furthermore, using whites asraparison group for blacks allows me to
wash out anything which affects both blacks andeghand which is correlated with Rosenwald
schools and crime. Any confounding factors mustafbnly black residents but not neighboring
whites. Finally, note that Rosenwald school expesarmeasured in childhood but crime is
measured at least ten years later so any coungy-lemnfounding factor would have to be

constant throughout this géb.

B. First stage estimation

My main interest is in the direct effect of Rosefdvschools on crime. One likely channel
through which Rosenwald schools reduced criminabtypy increasing the literacy rates and
educational attainment of its black pupils. As suig | also present quasi-first stage estimates of
the effect of Rosenwald schools on both literacg aducational attainment for my sample.
These results complement Aaronson and Mazumde2j20ho show that Rosenwald schools
increased school enroliment of affected cohorts iammtoved educational attainment of WWII
enlistees.

My first stage equation follows the format of eqaat(1) above. | estimate:

education,, = o, + 7 + @ black; + Seerposure;, + G3black; * erposure;,y + ¢4

where 3 is the effect of Rosenwald schools on black ltgraersus white literacy. The

sum ofpz+ps is the overall effect of Rosenwald schools on lbléeracy. Educationis measured

% Note that household characteristics are constant the perspective of the individual so if paréewucation is
correlated with opening of the schools, then thegeld still be a problem. | address this by (a)toating for

parental education and other characteristics inesgagressions; (b) arguing in Appendix B that etanaof blacks
does not seem to predict when a Rosenwald schasispgc) constructing within household estimatethefreturn
to Rosenwald schools.
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either as literacy or as years of education in 1840 1940, | translate years of education into
literacy based on the assumption that individualk Whiree or more years of schooling qualify as
literate?

| use the first stage estimate to calculate a Vsliimate of the effect of literacy on
incarceration. That is, what is the predicted ddfece in incarceration rates between someone
who is literate and someone who is not? In ordethe to be interpreted as an IV estimate, |
must be willing to assume that Rosenwald schodlg afifected incarceration through literacy or
learning. In fact, access to schooling may haveaed criminality in other ways, principally by

keeping children occupied during the day.

C. Identification

One main concern about identification may be tlminties who received schools are
fundamentally different from those which did notewe schools. | address this concern by
using county fixed effects so that something whiduld cause my estimates to be biased must
be changing over time within a county and be cateel with the introduction of schoaddsd
with crime or incarceration. However, these changesld have to affect exposed and non-
exposed cohorts differentially. For example, we lmithink that some counties have racist
attitudes which would lead them not to build sckamhd to also tend to incarcerate black men
more often.

Following Aaronson and Mazumder, | test whetheraaiety of county-level variables

predict school locations. | find that counties witigher literacy rates of blacks and whites or

with a higher percentage of black farmers tendaweehschools and to receive them earlier than

2 Collins and Margo (2006) argue that literacy is éguivalent of 1-3 years of school. Results atesepsitive to
the choice of two or three years as the cutoff.
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other counties. There is some evidence of a pesdorrelation between the percentage foreign
born and receiving a school. See Appendix B foaitket

We might also be worried that similar concernsgpta the timing of school building
within counties. This problem would not be elimeditwith county fixed effects. Particularly in
North Carolina, almost all counties ended up witkeast one school by the end of the program,
so it might not be across-county differences tih@taaproblem, but that certain counties decided
to build schools earlier or later. In Appendix BsHow that that black literacy, increases in the
share foreign born, and increases in populatiorsitiempredict the length of time from the
beginning of the program in 1913 to the date a tpoftirst built a school. | control for census
year county characteristics in some regressiongesudts are not affected.

A final identification issue is that it is possbilhat families migrated towards counties
with Rosenwald schools, either because they aatetggood schools for their children or as a
response after the schools were built. | try torasl this by assigning exposure based on the
earliest census in which | can find the child.hié family migrated later, then the individual still
gets assigned exposure from the previous countghém | regress literacy of men ages 30-50
on Rosenwald exposure in the past ten years; tha igl that if families migrated towards
Rosenwald schools, then average literacy of men waigolikely to be parents of exposed
children should increase as Rosenwald exposureases. | find no evidence that this was the

case; | also find no evidence that average incavht#se same ages increased.
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1.5 Results
A. Reduced form results

My empirical analysis begins in Table 2 by presaeptstimates from equation (2) for the
full sample of southern counties. In columns (1d &2), | define my first measure of exposure as
“likely seats”, referring to the number of yearssehool was in a county, weighted by the
probability of having a seat. In columns (3) anll @kposure is “presence of school” which is
measured as the number of years a student haaal sstywhere in his county between the ages
of 7 and 13.

Using the first measure of exposure, one year pbsure to a Rosenwald school reduces
the probability of being a prisoner by 0.096 petage points, or just under 20 percent of the
average propensity of a black individual to be isqmed. This number falls to 0.05 percentage
points when using the second measure of exposthies pattern is what we would expect if we
think about these two measures as “intent to tneet&sures. The first measure is twice as likely
to lead to an extra year of schooling (Aaronson Baxumder 2011). Columns (2) and (4)
restrict the sample of prisoners to those livingenumeration districts that are likely to contain
state and federal prisons, namely, those enumardalistricts where there are 10 or more
prisoners in the cens@$Estimates decrease slightly, suggesting thatqfatie effect might be
coming from inmates of local jails.

Table 3 restricts the analysis to the North Caeolsubsample. As noted above, North
Carolina is poorer than most southern states attittmie and had higher exposure to Rosenwald
schools. Results are similar with both measuresoohty-level variation and with local-level

variation. Recall that the local variation measuwaeshild as exposed if they lived within a five

% The name of the prison or institution is not aaflé in my FamilySearch.org data. | have manualbkéd up the
institution for all individuals in the North Carak sub-sample but not in the full sample.
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mile radius of a Rosenwald school. One year of sMpmto a school reduces the probability of
being a criminal by between 0.04 and 0.05 percengegnts. This is equivalent to reducing the
probability of being incarcerated by about 10% obamse of 0.55 percent for blacks. In all
regressions, exposure of whites to Rosenwald sshieadmall and insignificant, indicating that

Rosenwald schools did not affect white crime.

B. “First stage” estimates and Wald Estimates

The above results suggest that Rosenwald schablsed the criminality of black students
later in life. The most likely mechanism for thisdline in crime is that educational attainment
raises the opportunity cost of engaging in criminativity by increasing literacy rates and
therefore wages. Other mechanisms include theteffeeducation on migration, if youth move
to locations with lower crime rates, or the “incejpation” effect, whereby staying in school
keeps children occupied, preventing them from emgela life of crime. | look at these
explanations below, but in this section | estimie effect of Rosenwald schools on literacy. |
run an identical regression to above but the dependariable is whether the individual is
literate; results are reported in Table 4. In thiedouthern sample, exposure to one more year of
a Rosenwald school raises the probability of bditegate by between 3.1 and 3.8 percentage
points. These numbers are larger than the number Aaronson and Mazumder who find that
the probability of being literate increased by pedcentage points for one year of expoSure

Literacy is not yet available for the North Caralisubsampl&

%4 This is most likely because Aaronson and Mazuratke use urban students as a comparison group. fiffuey
effects on these urban students so adding the @efficients (black*exposure*rural and black*expasuwould
give a similar number.

% | am in the process of collecting literacy of@iisoners in North Carolina.
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| calculate Wald estimates of the social returtitevzacy in Table 5. The Wald estimate is
the reduced form coefficient divided by the firsige?® By this estimate, teaching a black man
to read would reduce his likelihood of later-ireliincarceration by between 1.2 percent and 3.8
percentage points. In comparison, Lochner and Mdmetl that an additional year of schooling
reduces the likelihood of imprisonment by only @efcentage points. If, instead, | consider the
effect of the Rosenwald program on years of edogatiattainment, | find that an additional
year of schooling reduces imprisonment by 0.25.4op@&rcentage point$,a value that is much
closer to Lochner and Moretti.

These estimates would be valid two-sample instruaterariables estimates if the only
mechanism through which Rosenwald schools affectisde was through literacy. However, it
is likely that the Rosenwald program affected cnafity through multiple channels; work is
ongoing to disentangle these mechanisms. Wald atsrare presented here simply to give an

idea of the magnitude of the coefficients thates#mated in the reduced form analy3is.

C. North Carolinian additional data sources

The benefit of the Census data used thus far tsittipgovides a picture of all prisoners in
the full South. A drawback is that it does not eaminformation about type of crime or sentence
length, two characteristics that provide indiradbrmation on whether and to what extent the

racial gap in incarceration is simply due to th&cdminatory Jim Crow legal system, rather than

% | calculate standard errors using the delta metiStdndard errors presented assume that the deafficare
uncorrelated but the standard errors are simildrtha coefficients are still significant lettingetlcorrelation range
between -1 and 1.

?’ These Wald estimates comes from dividing the §itage coefficient (0.04-0.1) by the 0.2 yearsobbsling first
stage coefficient.

8| also plan to add results considering heterogemedfects of exposure, as well as estimates wdoahpare

within households to account for any omitted hoosbackground characteristics. Data collectiondfoth of
these is currently ongoing.
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to “true” differences in criminal activity. One mdge concerned that exposure to Rosenwald
schools reduced discrimination, which then ledesslimprisonment in the local area. Another
potential issue is that census data measures la starime in a census year, not the flow of
prisoners into prisons; if whites get shorter seoés than blacks, then we might overstate black
crime. The first alternative hypothesis is unhkélecause prisoners are rarely incarcerated in
their county of birth; about 20 percent of prisanare outside of their state of birth with another
15 percent also within the same state but outdideeocounty of birth.

In this section, | present estimates from differéata sources that address concerns about
discrimination in the southern legal system or meament problems in census data. First, the
state prison reports provide a flow measure ofrceration in each year. Another benefit of this
data is that state prisoners are more likely toehe@mmitted “real crimes,” rather than, for
example, being imprisoned due to enforcement ofarary laws, which was more likely to
happen in local jails. Second, | examine countele@ounts of court cases; this is a measure of
the number of individualaccusedf a crime, rather than only those convicted amtenced for
a crime. If the main effects derive from discrintina in conviction rates, due to partial juries, or
sentencing lengths, due to biased judges, | willfimal an effect of Rosenwald schools on the
case load. Following this, | look at juvenile cowdse data; because juveniles are rarely
incarcerated but instead are put on probation, @edsta does not allow me to consider the
contemporaneous effect of Rosenwald schools onhyaativity. Finally, | incorporate micro-
data from the state prison registers about the tfperime committed to determine whether

education is more likely to prevent violent or pedy-based crime.
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I. State Prison Reports and Attorney General Reports

Results from the State Prison Reports are showralle 6. Average exposure and sample
means are given at the bottom of the table. | ereavariates based on the population census
data in the decennial years and linearly extrapotstween years. Controls include the total
black and white male populations, the total coydpulation, the share of the population that is
black, and the share of the population that livesrban areas. | use the total number of prison
intakes in a county and the log of intakes of tpecific race as the outcome variabigs.
Exposure is a weighted average based on the agéuli®n of prisoners and the timing of
school openings in countiéS. find that exposure to Rosenwald schools for gear would
reduce the black-white gap in incarceration atcwnty level by 15 prisoners for a mean of 93
prisoners in column (1) or by 37 percent for a mgam of 66 percent in column (2).

An alternative measure of crime is the number diviluals accused of a crime in a given
county in each year. | digitize county level cocases from the Attorney General reports from
1913-1935 (the data is not available in later yearsl find that court cases against blacks also
decrease by a similar magnitude with average expdsua county. Results are shown in Table
1.

The results from the State Prison reports suggestwhat | find in census data is not due
to discrimination in sentence lengths or due tdypetimes. In fact, exposure to Rosenwald
schools decreases the probability of being incatedrin state prison. The fact that court cases

go down as well suggests that arrests decreaseRwgbnwald exposure. While | cannot rule out

29 County of birth is not available in this data sssk county of arrest. To the extent that thersiggation from
rural counties to urban counties, | will undersegposure since urban areas had fewer Rosenwaddlsch

%0 Because the mean of the dependent variable iresédnsa factor of ten between 1933 and 1935, ficesh post-
1935 in my analysis.
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that court cases are related to discriminatiorhatarrest stage, this provides indirect evidence

that my results are not due to discrimination atdéntencing stage.

ii.  Juvenile Court Data

| consider contemporaneous effects of Rosenwaldadston the criminal activity of youth
in Table 7. The observed decline in adult crimehhayise because additional years of schooling
increase the opportunity cost of crime. Alterndify¢éhe main effect could be due to persistence
of criminality: offenders who commit crimes at yguages often commit crimes later in life as
well. If Rosenwald schools reduce crime among juesnthese individuals might also be less
likely to commit crimes later. | regress the numbgkjuvenile court cases for blacks or whites in
a given county within a five year period on expesta Rosenwald schools and the same set of
county controls as above. Exposure is measuretleaaumber of years over the previous five
year period the county had a school. Exposure teeRwald schools has a negative and
significant effect in all specifications. The efferf Rosenwald schools on white outcomes is
insignificant and almost always small as we woutipdn The effect of exposure on black
juveniles is a decrease of 9.4 court cases peréaes from the average of about 50 court cases.

The magnitude of the effect on juvenile crime isyv&milar to that on adult crime in the
census. If anything, it is larger. About 36 percehjuvenile offenders commit a crime at some
point later in life (lllinois 2007). If we assumbat these will happen in the next ten years and
will require on average five years of incarcerat{timee average sentence length in the North
Carolina state prison), then census data shoultuiea@d8 percent of them; incarceration in
census data therefore should decrease by about@mpef the mean (=0.18*0.1). That means

that the decrease in incarceration in census datkl de partly due to the fact that kids have
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been kept out of a life of crime early on. Howew&0% of the 10 percent decrease in crime is

likely due to less non-juvenile offenders.

ii. State Prison Registers

In Table 8, | turn to individual-level prison retgs data. It is hard to assess the social
return to the decline in crime documented in thenmasults without knowing the distribution of
crimes affected. If educational attainment onlyuess rates ofpetty theft, the potential return to
the Rosenwald Program would be lower than if sahgaleduced violent or other severe crimes.
Furthermore, any decreases in crime could have domne reductions in the number of black
individuals picked up for vagrancy (Naidu 2010).

| estimate a multinomial logit by pooling my stgmeson data with the comparison samples
of non-prisoners. | categorize the types of crime four groups: property crimes, violent non-
fatal crimes, violent fatal crimes, and other crémBroperty crimes include robbery, burglary,
and housebreaking. Violent non-fatal crimes arenigarape and assault. Fatal crimes are
manslaughter and murder. Within the “other” catggtinere are many white-collar crimes such
as forgery and embezzlement.

| find that exposure to a Rosenwald school deceetselikelihood that black men commit
any of these crimes to a roughly equal degree. rEtetive risk ratios are all less than 1,
indicating that a year of exposure to Rosenwaldgslshreduces that category of crime relative to
the category of not being in prishThese results suggest that education reduces ofirak

types.

31| have also carried out similar analysis using/dhk prison population. It seems like the crintest are reduced
the most are property crimes and non-fatal viobeimes. Breaking into more categories makes thimatgs less
precise but there is some weak evidence that erdment and forgery increase with exposure, condistéh the
idea that schooling increases skills that are ligeficertain types of crimes.
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1.6 Robustness and Alternative Specifications

In this section | turn to robustness measures #ednative specifications. | first discuss
potential concerns about the sample and sourcearittion that are driving my results. Then |
investigate non-linear effects of exposure andhypothesis that there is a critical “age window”
in which exposure to a Rosenwald school has tleng#st effect on later-life outcomes. All
regressions use the “likely seats” measure of x@owhich is the number of years a child had
a school in his county, weighted by the probabidtyaving a seat available.

Table 9 contains results for five robustness sasafdme potential worry is that there are
county time trends that might affect schooling doder crime later in life. For example, if
parents are becoming more literate over time ineRasld counties, then this could explain part
of the effect. In columns (2) and (3) | address thsue. In column (2), | restrict to ages lesa tha
30 since 30 to 35 year olds might not be a goodpasison group for an 18 year old. In column
(3), I only keep a sample of exposed individuald #mse who “just missed” exposure in the
sense that they were too old but there was a sdhattl between the ages of 14 and 17. The
effect of exposure stays the same in these two leansp it does not appear that the results are
sensitive to the ages of the comparison sample.

Another issue could be that if there are peer effediichdo affect the “just missed” group
through their slightly younger peers being morecaded, then the estimate of the effect of
exposure might be too small. This could work thtowither direct peer effects as children or
higher wages in Rosenwald counties for everyone danction of the average increase in

literacy due to Rosenwald schodfsl therefore restrict to those who were exposed thode

32| plan to examine the county-level effects of Rogald schools in more detail in another paper. Worxamine
this issue for this paper is ongoing.
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who did not just miss. That is, either individuasre exposed for a certain nhumber of years
between ages 7 and 13 or they did not have a schableir county until after age 18. The
coefficient remains the same, indicating that tfiece does not come only through peer effects
or effects on county-level wages.

Another question is whether whites are a good coisga group for blacks. If there were
things affecting the county judicial system whidifeeted whites and blacks differently, then
maybe whites are not a good comparison. | argug finst, the coefficient on exposure for
whites is never statistically or economically sfgrant. Second, in column (5), | restrict to
blacks only and regress the probability of beingriaoner on exposure alone. Note that in this
case, | cannot include county-level fixed effeatgdnise much of my variation is coming off of
cross-race variation. With state-level fixed eféedhe coefficient is much the same as before
albeit insignificant.

Finally, one might wonder whether the variationttisadriving the results is from counties
with Rosenwald schools compared to counties witlsohbols. In column (6), | show that this is
not the case; if anything, the coefficient is largehen restricting to counties which built a
school at some time.

The results thus far have relied on the assumphiahthe effect of exposure is linear. In
Table 10, I consider alternative specificationgstril look at whether the result is robust to
simply comparing those who are exposed by any abtouhose that are not. The average effect
of any exposure is a 0.22 percentage point decreatiee likelihood of being a prisoner for
blacks. This number is larger than the previou® (pércentage points per year of exposure,

suggesting that the effect is not coming all frompased versus unexposed groups.
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Second, | allow the effect of one year of schooldoy based on the age of the individual.
It might be that older children have “missed thathd a school is built in their county at age 10
or 11. | do find some evidence that this is theedascolumn (2) where | include the exposure
between age 7 and 9 and between ages 10 and Irategpalhe coefficient on the first time
period is negative and significant but the coeéintion ages 10 to 13 is small and marginally
significant. This suggests that new schools haargel affect at younger ages. | also allow the
effect of a year of school, at any age, to be mogal. In column (3) we see that there do not

appear to be diminishing effects.

1.7 Conclusion

This paper considers the social returns of a pragrdich increased the schooling of black
children between 1920 and 1940. Rosenwald schoclgased schooling and literacy, which
resulted in lower crime rates. | find social retuno school of about a 0.4 percentage point
decrease in crime, which is similar to the literatu

My results are relevant to a developing economyaypdsuch as South Africa, where
inequality between blacks and whites is similaihwespect to incarceration rates, education, and
wages. This is the first paper to consider so@alrns to education in a historical, developing
economy environment; previous literature has careil social returns to school primarily in the
United States and Europe where inequality is lowestitutions are stronger, and incomes and
education levels are higher.

Further work will examine migration responses tes&uwwald schools and the relationship

between migration and black-white crime gaps. Tistohcal gap between blacks and whites in

3| have also tried regressions with dummy variabde®xposure at each age and dummy variablesrfertirough
seven years of exposure. Both regressions are aisphg estimated but there is a similar patterhigher values at
younger ages and diminishing returns to exposues &fyears.

29



incarceration is not well explained and is hardbcwimented in current literature. Education is
one factor that helps explain this gap, but theligian of the gap over the ?Ocentury is not

well understood and is a subject for future redearc

30



Appendix A: Matching
The matching procedure starts with the base yed9a0, 1930, or 1940 and matches
backwards to either 10 or 20 years prior. The ptaceis as follows:
(1) 1 begin by standardizing the first and last eanof men in the later year to address
orthographic differences between phonetically eglent names using the NYSIIS algorithm
(Atack and Bateman 1992). | also recode any commoknames to standard first names
(e.g. Will becomes William). | restrict my attenti@o men in 1900 that are unique by first
and last name, birth year, race, and state of.Hidlo so because, for non-unique cases, it is
impossible to determine which of the records shdddinked to potential matches in the

earlier year.

(2) 1 match observations backwards from the lagsaryto the earlier year using an iterative
procedure. | start by looking for a match by firsime, last name, race, state of birth, and
exact birth year. There are three possibilities:
(a) if I find auniquematch, | stop and consider the observation “matthed
(b) if I find multiple matches for the same bigtear, the observation is thrown out;
(c) if 1 do not find a match at this first steptry matching within a one-year band (older
and younger) and then with a two-year band arotmedréported birth year; we only
accept unique matches. If none of these attemppidupes a match, the observation is
discarded as unmatched.
My matching procedure generates a final sample8p455 prisoners and 36,972 non-
prisoners. | can successfully match 20.3 percemtlgirisoners an@1.5 of non-prisoners. The
difference between these match rates is most likethiputable to lower education levels among

prisoners (e.g. they are less likely to report ¢beect age or to spell their names consistently
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enough to match). | have lower match rates forkdaban for whites, which is also consistent
with lower education levels.

Individuals can fail to match due to (i) non-uréqname-birthplace-race combinations;
(i) multiple matches in the earlier year; (iii) sateporting of age; and (iv) complete misspellings
of the name. Note that mortality cannot accountaioy failure to match due to starting with the
later year and matching backwards. Non-unique coatizins in 1940 account for 40% of match
failures. Multiple matches account for 12%. Allogimdividuals to match within a 10 year age
range gains an additional 10% so these are likagramported ages. Finally, individuals who
cannot be found because of differences in namdirsggelaccount for the remaining 38%. Note
that this could be because the individual missgddheir name (likely correlated with education,
etc) or because the enumerator or the modern tibasanisspelled it (random). In fact, the
correlation between the census indexes of Ancesiny.and FamilySearch.org is quite low,
suggesting that a lot of the differences in spegllare due to transcription differences in the

index.

32



Appendix B: Locations of Rosenwald Schools
A. Relationship between county characteristics anceReald schools

| consider the relationship between pre-Rosenwaldhty characteristics and the existence
of a school. In Table B.1, | regress four outcomesa set of race-specific socioeconomic
variables and other demographic county variablbs. dutcomes are (a) whether the county ever
had a Rosenwald school; (b) The total number obalshbuilt in the county by the end of the
program in 1931; (c) whether the county had a schefore 1919; and (d) the number of years
until the first school was built for counties whichd get a school. | use literacy, school
enrollment, and average occupational score as mpewmnomic variables. | also consider the
effect of population density, the share of the paton living in urban areas, the county’s share
of black and foreign born men, and the percentddeonseholds that own a home. To account
for the idea that distance from the Tuskegee Uistitor other important historical black
institutions might matter for the outcome variablemclude the distance from the center of the
county to the Tuskegee Institute, Montgomery, AlLasNville, TN, and Hampton, VA.
Regressions also include state fixed effects amiisiny share controls by race. Finally, |
consider the level of all of these variables in@@hd 1910 and also the change between 1900
and 1910; that is, the share of the population ithatban might matter, but urbanizing counties
might also be more or less likely to build a school

In Panel A, | find a positive relationship betweblack literacy and ever having a
Rosenwald school. A ten percentage point increaddaick literacy in 1910 would increase the
probability of having a school by 2.2 percentageniso The coefficients on white literacy are
almost twice as large but insignificant. There Isbasome evidence that counties with higher

population density and urbanizing counties withréasing urban share between 1900 and 1910
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were more likely to get a school. In Panel B, thienber of schools built by 1931 is positively
correlated with population density, black literatlye percent of farmers who are black, and the
total number of farms in the county. Counties whinthlt a school before 1919, in Panel C,
tended to have a lower percentage of black farnghehwhite literacy, a higher percentage of
black men, and lower percentage of black ownerjoecufarmers. Counties where home
ownership or the percentage of black farmers weosvigg were less likely to get a school
before 1919. Finally, in Panel D, we see that tegnwith increasing population density or
increases in the share foreign born waited fewarsydefore a school was built. Those with
higher black literacy also waited fewer years. T®centage of black farmers is positively

correlated with the number of years until the fegshool was built.

B. Family migration decisions and Rosenwald schools

Another concern is that families who were morerdite or of higher socio-economic
status may have migrated towards counties with Reskl schools. In that case, we would
expect average income and literacy of individualsdirectly affected by the Rosenwald schools
to increase in a counfter the introduction of the schools. That is, averigeacy in a county
with high exposure to the schools should increaseerthan that of counties with low exposure
to the school if literate parents migrate towarciso®ls for their children. If literate parents have
children who are unlikely to be criminals, this tmidpias my results.

To examine this, | regress literacy of men agest@®0 on indicators for county
Rosenwald exposure in various years of the previegade. Because the data is noisy, | group it
into three categories: exposure 1-3 years earise() exposure 4-6 years earlienge?, and

exposure 7-9 years earlien¢e3. | interact each exposure measure with a dummiabia for
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being black. | would worry about selective migratib these interaction terms are significant.
The results are shown in Table B.2. | find no digant evidence that there was selective in-
migration to Rosenwald counties of more literat@ifees between census years. There is some
weak evidence (p=0.09) that Rosenwald exposurbdmtevious three years is associated with
higher occupational scores of men in this age rangiethis test is less clean; it is reasonable tha
Rosenwald schools could have increased wages forsméhis is not direct evidence of selective

migration
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Table B.1: Correlation between 1900 and 1910 coungharacteristics and Rosenwald schools

(a) Ever had a Rosenwald school (b) Number of @shd 931
1900 1910 Change 1900 1910 Change
Pop density 0.075 0.329** 0.085 3.038*** 5.273* 03.1*
(0.137) (0.115) (0.076) (0.980) (2.981) (1.581)
% Black 1.305 1.144** 0.371 3.753 -0.088 13.373*
(0.363) (0.424) (0.439) (2.971) (3.195) (5.057)
% Urban -0.0005 0.116 0.526*** 1.111 1.282 7.438**
(0.109) (0.087) (0.161) (2.105) (1.708) (2.831)
% Foreign-born -0.245 0.572 0.843 -4.473 -2.940 43.6
(0.669) (0.662) (0.846) (4.871) (5.905) (16.76)
% Own home 0.564 0.715*+* -0.128 -3.556 2.404 4.180
(0.103) (0.154) (0.259) (3.195) (3.421) (3.134)
% Lit White 0.714 0.745 -0.869 1.427 1.051 -6.861*
(0.369) (0.455) (0.623) (5.291) (7.369) (3.668)
%L.it Black 0.462 0.224** -0.138 3.056* 3.507* 2.449
(0.114) (0.095) (0.101) (1.551) (1.881) (1.743)
# farms (1000s) 0.0053 0.004** 0.005 0.124 0.124** (0.264***
(0.0021) (0.001) (0.003) (0.034) (0.020) (0.056)
% farms black -0.344 -0.436 -0.497**1 3.396*** 1az -10.949%**
(0.151) (0.319) (0.116) (2.054) (3.971) (2.116)
% black farmers -0.083 -0.062 -0.046 -1.425 -0.754  0.365
who own (0.087) (0.046) (0.084) (0.852) (0.683) 700.)
% white farmers -0.228 -0.513* -0.061 7.556** 153 -7.571
who own (0.221) (0.235) (0.262) (2.645) (3.291) 4(4)
Sample Mean 0.65 0.65 0.65 3.495 3.495 3.495
N 1,088 1,154 1,067 1,088 1,154 1,067
R-squared 0.3998 0.3929 0.3593 0.4214 0.4548 0.4226

Notes: All regressions control for industry shamggace and include state fixed effects. They atstrol for
distance from the center of the county to Tuskdgsttute, Hampton, Virginia, Montgomery, AL, andshville,
TN. Standard errors are clustered at the staté leve
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Table B.1: Correlation between 1900 and 1910 coungharacteristics and Rosenwald schools

(c) Has a school by 1919

(d) Years until firsteszh

Pop density

% Black

% urban

% Foreign-born

% Own home

% Lit White

%L.it Black

# farms (thousands)

Proportion farms black

% black farmers who

own

% white farmers who
own

Sample Mean
N
R-squared

1900 1910 Change 1900 1910 Change
0.162 0.277 0.125 0.261 2.460 -5.988**
(0.110) (0.167) (0.083) (1.809) (3.648) (2.298)
0.781%** 0.340 0.205 -5.061 -2.664 -1.297
(0.259) (0.377) (0.402) (4.319 (2.905) (1.946)
0.166 0.217* 0.278 -0.292 -0.429 -1.329
(0.122) (0.097) (0.192) (0.931) (0.764) (2.231)
-0.487 -0.298 0.448 5.780 1.365 026*
(0.301) (0.355) (1.235) (4.107) (6.544) (7.144)
0.151 -0.011 -0.482** -2.026 -2.034 R.50
(0.112) (0.289) (0.222) (1.845) (1.683) (1.891)
0.225 0.534#*= -0.504 1.211 2.851 4.051
(0.231) (0.170) (0.391) (3.207) (2.441) (5.819)
0.154 0.093 0.196 -2.179 -3.932* -3.458*
(0.112) (0.158) (0.195) (2.541) (1.866) (1.930)
0.005** 0.004** 0.006** -0.052*  -0.042*** -0.058*
(0.003) (0.002) (0.003) (0.014) (0.013) (0.029)
-0.166* 0.033 -0.459**4 075 -1.842 3.031x**
(0.085) (0.265) (0.129) (1.475) (2.414) (0.598)
-0.141** -0.016 -0.012 -0.670 -0.573 -0.084
(0.059) (0.044) (0.039) (0.808) (0.541) (1639
0.232 -0.110 -0.337 -2.091 200. 2.516
(0.188) (0.213) (0.188) (1.643) (1.845) (2148
0.225 0.225 0.225 3.153 3.153 3.153
1,088 1,154 1,067 782 767 781
0.2963 0.3003 0.2789 0.2682 0.2685 0.2553

Notes: All regressions control for industry shamggace and include state fixed effects. They atstrol for
distance from the center of the county to Tuskdgsttute, Hampton, Virginia, Montgomery, AL, andshville,

TN. Standard errors are clustered at the staté. leve
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Table B.2: Selective migration of literate and higkr occupational status families to Rosenwald Courds

QOutcome: Literacy Literacy Occupational Score  Qational Score
Black*Rosel 0.011 -0.017 0.927 2.097*
(0.018) (0.018) (0.769) (1.221)
Black*Rose2 -0.005 0.031 -0.145 -0.900
(0.029) (0.032) (0.855) (1.245)
Black*Rose3 0.004 -0.037 -0.632 -0.619
(0.025) (0.036) (0.502) (0.686)
Rosel -0.002 0.006 0.042 -0.746
(0.007) (0.006) (0.257) (0.490)
Rose2 0.013 0.004 -0.249 0.846
(0.010) (0.010) (0.405) (0.505)
Rose3 -0.019** -0.011 0.169 -0.302
(0.008) (0.010) (0.358) (0.302)
Ages 30-50 30-40 30-50 30-40
R-squared 0.1473 0.1443 0.1183 0.1001
N 51,850 29,807 51,850 29,807

Notes: regressions include fixed effects for adgcirage, year, state*year, and county. | restdainen living in
rural areas in the census year since schools wggeted to rural areas.
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Figures

Figure 1.1: Incarceration Rates by Race and Regior1,926-1986
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Tables

Table 1.1: Summary Statistics

Prisoner Non-Prisoner
Full South
Percentage (Black subsample) 0.688 90.31
Percentage (White subsample) 0.186 99.81
Age 25.18 25.09
(4.651) (4.949)
Average Exposure (coverage) 0.270 0.410
(0.800) (1.029)
Average Exposure 1.318 1.894
(2.833) (2.815)
Percentage living outside state of birth 21.19 44.3
North Carolina
Literate 0.822 0.921
(0.382) (0.270)
Both Parents Literate 0.688 0.778
(0.463) (0.415)
Father = Owner-Occupier Farmer 0.259 0.340
(0.439) (0.474)
Father = Tenant Farmer 0.283 0.275
(0.451) (0.447)

Notes: N=76,639. North Carolina statistics are wlaked from available (incomplete) data.
North Carolina subsample restricts to those livmlorth Carolina in the childhood census.

40



Table 1.2: Reduced Form Results: Whole South

Exposure: Likely Seats Presence of School

Prisoner Prisoner, likely Prisoner Prisoner, likely
state & federal state & federal

Black*Exposure -0.0939*** -0.0760*** -0.0427*** -M327***
(0.0122) (0.0120) (0.0050) (0.0049)

Exposure 0.0031 -0.0009 0.0020 -0.0027
(0.00003) (0.0041) (0.0022) (0.0022)

Black 0.5139*** 0.4339*** 0.5967*** 0.4946
(0.0003) (0.0352) (0.0039) (0.0371)

County FE Y Y Y Y

Age, Age*Black Y Y Y Y

FE

Mean Exposure 0.410 0.410 1.717 1.722

Sample Mean 0.550 0.553 0.553 0.556

Number of counties 1,321 1,112 1,321 1,112

N 65,885 62,351 65.885 62,351

Notes: Coefficients are multiplied by 100 to be regsed as percentages instead of proportions.
Regressions include year, and state*year fixedceffeln columns (2) and (4), | restrict to
enumeration districts in which there were at ledsiprisoners in the census of that year; these
prisons were more likely to be state and federiabpis than county jails. | restrict to ages 18-35.
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Table 1.3: Reduced Form Results, North Carolina

1) (2) 3)

Black*Exposure -0.0495*** -0.0462*** -0.0469*

(0.0112) (0.0111) (0.0464)
Exposure -0.0002 -0.0076 0.0011

(0.0631) (0.0500) (0.0566)
Black 0.2611*** 0.2581*** 0.0492***

(0.0612) (0.0613) (0.0045)
Mean Exposure 3.469 1.001 0.6827
Sample Mean 0.0032 0.0032 0.0032
Exposure Likely Seats School in County Local Radius
Black*age and age FE Y Y Y
County FE Y Y Y
Number of counties 100 100 100
N 9,008 8,363 8,145

Notes: Coefficients are multiplied by 100 to reprms percentages instead of proportions.
Regressions include age, black*age, county, yewat,state*year fixed effects. | restrict to ages
18-35 and to those living in North Carolina in gteldhood census.
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Table 1.4: Effect of Rosenwald Exposure on Literacy

1) (2) 3)
Sample: Full Ipums North Carolina North Carolina
[pums Ipums

Black*Exposure 0.0368** 0.0390** 0.0218*

(0.0145) (0.0155) (0.0132)
Exposure -0.0006 0.0020 0.0010

(0.0010) (0.0031) (0.0043)
Black -0.1245*** -0.1323*** -0.1295***

(0.0341) (0.0568) (0.0556)
Mean Exposure 1.023 1.234 0.655
Sample Mean, black 0.842 0.816 0.818
Exposure Likely Seats Likely Seats Local Radius
R-Squared 0.1044 0.0955 0.0801
N 31,456 4,563 4,345

Notes: Coefficients are multiplied by 100 to be regsed as percentages instead of proportions.

Regressions include year and state*year fixed effécestrict to ages 18-35.
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Table 1.5: Wald Estimates of the Effect of Literacyon Incarceration

(1) (2) (3)
Full South North Carolina North Carolina

Literate -2.471%* -1.210** -1.512*

(1.104) (0.0667) (0.887)
Mean Literacy, black 0.842 0.816 0.816
Exposure Measure Likely Seats Likely Seats Localitka
Black*age and age FE Y Y Y
County FE Y Y Y
N 31,466 4,563 4,355

Notes: Coefficients are multiplied by 100 to be regsed as percentages instead of proportions.
Regressions include year and state*year fixed &ffetrestrict to ages 18-35. Wald Estimates
are calculated as the reduced form coefficient @tkiexposure divided by the first stage
coefficient on the same variable. Standard errogscalculated using the delta method. Sample
sizes are presented for the second stage sample.
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Table 1.6: Effect of Rosenwald Schools on County/lRe Admissions to State Prison
Dependent variable= Number of prisoners from coimsach year

(1) (2)

Outcome: Level Log
Black*exposure -5.305*** -0.193***

(1.094) (0.054)
Exposure 2.349 0.052

(2.937) (0.041)
Black 40.71*** 0.543***

(8.711) (0.156)
Exposure Likely Seats Likely Seats
Years 1935-50 1935-50
Sample Mean 73.26 3.420
Average exp. 2.335 2.310
R-squared 0.7350 0.7876
N 3,200 3,064

Notes: Regressions include county and race-spegder fixed effects. Standard errors are
clustered at the county level. Controls are inatlioeall regressions: total black and white male
populations, total population, share urban in thenty, and share black in the county.
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Table 1.7: Effect of Rosenwald Exposure on AttorneyGeneral Reports of County Court
Cases
Dependent variable= Number of court cases in cooptyear

1) 2)
Level Log
Black*exposure -17.60*** -0.297**
(6.791) (0.135)
Exposure 7.803 0.098*
(4.977) (0.053)
Black -23.43*** -0.345***
(6.429) (0.135)
Exposure Likely Seats Likely Seats
Sample Mean 69.68 3.644
Average exp. 0.496 0.495
R-squared 0.6986 0.5987
N 3,600 3,534

Notes: Regressions include county and race-spg@hc fixed effects. Standard errors are
clustered at the county level. Controls are inctlitheall regressions: total black and white male
populations, total population, share urban in thenty, and share black in the county.
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Table 1.8: Results from North Carolina Juvenile Crime Data

1) (2)

Level Log
Black*Exposure -0.484*** -0.344***

(2.564) (0.046)
Exposure 1.802 -0.026

(5.62) (0.101)
Black 17.21* 0.465***

(9.272) (0.166)
Exposure Likely Seats Likely Seats
Sample Mean 50.54 2.833
Avg. Exposure 0.425 0.421
R-squared 0.8529 0.7349
N 800 733

Notes: All regressions include county and race4figgear fixed effects. Controls include total
black male population, total white male populatitmal county population, county share urban,
and county share black in the respective year.
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Table 1.9: Effects on Type of Crime, North CarolinaState Prison Registers

Outcome: Not in Property Violent- Violent- Other
prison fatal nonfatal

Black*Exposure 1 0.707*** 0.808* 0.799* 0.754**
(0.063) (0.112) (0.109) (0.101)

Exposure 1 0.716** 0.743** 0.707*** 0.672***
(0.044) (0.082) (0.087) (0.080)

Black 1 10.129**  271.64*** 146.85*** 0.355
(6.329) (327.76) (172.35) (0.459)

Sample proportion 0.667 0.103 0.112 0.118

Notes: N=7,074. Coefficients are Relative Risk 8atirom one multinomial regression. The
proportion of crimes in each cell is given in tlastlline. Controls include age, black*age, and
county and year fixed effects.
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Table 1.10: Robustness, Full Sample

Restriction

Coefficient on Black*Exposure

1. None -0.0939***
(0.0122)
2. Ages 18-30 -0.0911%*x*
(0.0124)
3. Exposed and “Almost Exposed” -0.0909***
(0.0124)
4. Exposed and “Never Exposed” -0.0951*%**
(0.0156)
5. Black Only -0.1357
(0.1477)
6. Rosenwald Counties Only -0.1077***
(0.0146)

Notes: Regressions include age, black*age, state*ygear, and county fixed

Restrictions are explained in detail in the text.
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Table 1.11: Alternative Specifications

1) 2) 3)
Black*Exposed -0.2318***
(0.0308)
Exposed 0.0309**
(0.0105)
Black*EarlyYears -0.2205*** -0.2208***
(0.0306) (0.0316)
Black*LaterYears -0.0704 -0.3047***
(0.0803) (0.0582)
EarlyYears 0.0237 0.0324
(0.0156) (0.0166)
LaterYears -0.0114 0.0011
(0.0108) (0.0201)
Early Years = Ages 7-9 Exposed 1-3 years
Later Years = Ages 10-13 Exposed 4-7 years

Notes: N=64,885. Fixed effects include county, agg*black, state*year, and year. “Exposed”
is defined as one if exposure is greater than zero.
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Chapter 2: A Nation of Immigrants: Assimilation and Economic
Outcomes in the Age of Mass Migration

2.1 Introduction

This paper assembles new panel data to study Hwmikgion of European migrants in
the US labor market in the early twentieth centamg the selection of return migrants from this
migrant pool. Our findings challenge the convergionisdom about immigrant assimilation in
the Age of Mass Migration (1850-1913). Prior stsdhich were based on cross-sectional data,
found that immigrants held substantially lower-paittupations than natives upon first arrival
but experienced rapid convergence with natives tweg. In contrast, the typical immigrant in
our panel data did not face a large initial earsipgnalty and moved up the occupational ladder
at the same rate as natiVé<Comparing assimilation patterns in the panel ams< sectional
data, we conclude that the apparent convergentteioross section is driven by a decline in the
productivity of immigrant arrival cohorts over timend the departure of negatively-selected
return migrants.

Gaining an accurate view of assimilation and selacdf return migrants in the Age of
Mass Migration is important for our understandiridpoth the past and the present. First, this era
was one of the largest migration episodes in motatory, sizeable enough to influence labor
supply and economic development on both sideseofAthantic. European countries lost up to a

third of their population through emigration ang, 1910, 22 percent of the US labor force was

3 We follow the historical literature and focus orcopation-based earnings because individual easnirege not
recorded in population Censuses before the midttetencentury. We thus match each individual’s reled
occupation to the median earnings in his occupatidr®50. We note that this unavoidable reliance@otupation-
based earnings suggests an important limitation:nmeasure only captures convergence between odoopatnd
cannot speak to within-occupation income convergenc
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foreign born (compared with 17 percent today). 8d¢dhe US maintained an open border
policy for European migrants in this period and lyad to develop a comprehensive welfare
state, allowing us to assess how the processebof market assimilation would look like in the
absence of immigrant selection policies or govemnsepport. Finally, beliefs about immigrant
assimilation during this period shaped migratiordigees that are still with us today. The
widespread view that migrants from eastern andhsosatEurope could not assimilate triggered
restrictive migration quotas, first passed in tH#0ds, that select migrants on the basis of
nationality and skill.

Our current understanding of assimilation in theeAqf Mass Migration is based on
cross-sectional data (Blau 1980; Hatton 1997; Mi@080). While these studies contributed
greatly to our understanding of this era, we illat& in Figure 1 how inferring assimilation from
a cross section is subject to bias due both termdiffces in the productivity of arrival cohorts and
to return migration. The figure normalizes nativearnings to 100 in all years and depicts four
types of migrants. Migrants A and B arrived to td& in 1895 and earned 100 and 80
respectively throughout their stay in the US, whiggrants C and D arrived to the US in 1915
and earned 60 and 40 respectively . Furthermorgrami B is assumed to return to his home
country in 1909, illustrating one possible caseejatively-selected return migration.

Now imagine that the researcher only has a singiescsection of data, say the 1920
Census. In this case, she will compare migrant iAg arrived in the US in 1895 and remained in
the US in 1920, to migrants C and D, who arrivedl#15, and conclude that, upon arrival
migrants faced earning penalty relative to nativescompletely closed the earning gap after 25
years in the US. However, this conclusion wouldtakse a combination of arrival cohort

differences and negatively-selected return migratar true migrant assimilation (this point was
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first made by Douglas, 1919 and was developed hjaBo1985)° The bias due to differences

in arrival cohorts can be avoided if the resear¢taer access to repeated cross sections, say the
1900 and 1920 Censuses. However, Figure 1 demtesstthat, even with repeated cross
sections, inferences on migrant assimilation céinbst biased by the process of return migration
(this point was made in Jasso and Rosenzweig, 1%88he 1900 census, the 1895 migrant
arrival cohort contains both the high-skilled migr& and the lower-skilled migrant B. By the
1920 census, migrant B had returned to his homatogueaving only migrant A behind. The
apparent increase in wages over time in the 18%kvahrcohort is driven solely by a
compositional change in the migrant pool rathemthg the true assimilation of those who
remained in the US.

Panel data, which follows individual migrants owene in the US, measures immigrant
assimilation free from these two forms of bias (seegrant A in Figure 1). Adopting this
approach, we construct a large panel dataset 60@4native-born Americans and immigrants
from 16 European sending countries by matching lmename, age, and place of birth between
the 1900, 1910, and 1920 US Censuses. Assembliciy ganel data is possible because US
Census policy makes complete individual recordsloing names) publicly available after 72
years. In particular, we match immigrants and Uvaa from the 1900 Census manuscripts to
the 1910 and 1920 Census manuscripts using thalpgyevebsite Ancestry.com.

Moreover, by contrasting the assimilation pattemthe repeated cross-section and panel
data, we can infer the selection of return migraatative to migrants who remained in the US

long term. In particular, as is illustrated in theutheast corner of Figure 1, differences in the

% In an early paper in this literature, Chiswick 789 found that immigrants in the 1970 cross sectigperienced
faster wage growth than the native-born and ovértatdives within 15 years of arrival. Borjas (198&monstrated
that, in this period, half of the apparent convergein a cross section is driven by changes in itaplity over
time.
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assimilation profile estimated from repeated cremstion and panel data are due to selective
return migratiort® Importantly, we are also able to compare thisreatiapproach, in which we
infer the selection of return migrants, with a dirapproach. Specifically, we compare return
migrants in a special supplement to the 1910 Nomvegensus to Norwegian migrants who
remain in the US; this direct evidence on the selef return migrants validates our indirect
approach’’

Over 25 percent of migrants returned to Europenduthis era (Gould, 1980; Bandiera,
Rasul and Viarengo, 2010). Return migrants may Hasen negatively selected, as in the
example above, if migrants who were not successfuhe US returned home. Furthermore,
many migrants in this era employed a deliberatatesgly of temporary migration to the New
World (Piore, 1980; Wyman, 1996). These temporaigramts may have been negatively
selected on observable characteristics if they meedan low-paid occupations during their short
sojourn (Dustmann, 1993) or may have been posytiselected if productive migrants reached
their “target savings” goal faster (Galor and Std1$91).

Our comparison of assimilation patterns in crosdigeal and panel data reveals patterns
akin to the hypothetical illustration in Figure We find that immigrants in each cross section
held lower-paid occupations than natives upon frstival and appear to completely converge

with natives over time. The occupation-based egmigap between immigrants and natives is

% Differences in the assimilation profile in the eaped cross-sections and the panel could also eecother
sources of selective attrition, namely selectivetality or selective name changes. We discuss thessibilities in
section I11.D.

3" Our indirect approach of comparing panel and csessional data is similar to Lubotsky (2007), wises Social
Security earnings records to build such a paneliiercontemporary period. He finds that arounghd@ent of the
observed convergence between immigrants and nativagpeated cross-sectional data can be attribtaed
negatively-selected return migration. For othergb@malyses of immigrant assimilation in the corgerary period,
see Borjas (1989), Hu (2000), Edin, Lalonde andiAgI(2000), Duleep and Dowhan (2002), ConstantMassey
(2003), Eckstein and Weiss (2004) and Kim (201Bkharenko (2008) provides descriptive evidence itiitrn
migrants leaving the US are negatively selected.

58



only half as large when using repeated, rather ivagle, cross sections, suggesting a decline in
cohort quality. In the panel data, immigrants’ iadit penalty disappears almost entirely
(completely disappearing in some specificationsg nclude that the apparent convergence in
a single cross-section is driven by a decline endbality of immigrant cohorts over time and the
departure of negatively-selected return migrants.

Our analysis is also the first to reveal a larggree of heterogeneity in the assimilation
and selection of return migrants across sendingntc@s. We show that immigrants from five
sending countries, including the English-speakingntries of England, Scotland and Wales,
held significantly higher-paid occupations than hEives upon first arrival, while immigrants
from other sending countries started out in egentbr lower-paid occupations. Yet, regardless
of starting position, immigrants from all countriesperience occupational upgrading at the same
rate as natives, thereby preserving the initiasdagtween immigrants and natives over time. We
explore potential mechanisms for variation in imraig performance and find suggestive
evidence that immigrants from countries that wereraneconomically developed or more
culturally similar to the US are those who were trsagcessful in the US labor market.

Finally, we study how the children of immigrantsawame during this era performed in
the US labor market. Occupational convergence tvimmigrants and natives may take more
than one generation. On one hand, these secondatjenemigrants spoke English better than
their parents did and, having grown up in the Ueytmight have been more exposed to US
norms and culture. On the other hand, occupatidifi@rences could persist over generations if,
for example, second generation migrants grew upigrant enclaves, inherited skills from their
parents, or used their parents’ networks to fitusjdNVe find persistence in occupations across

generations rather than extensive assimilatiorhendecond generation: when migrants from a

59



certain sending country outperformed US nativesgidosecond generation migrants, and vice
versa.

The remainder of the paper proceeds as followdi@e2 discusses the historical context
and related literature. Section 3 describes tha danstruction and the matching procedures.
Section 4 presents our empirical strategy and mesnults on immigrant assimilation and the
selection of return migrants. We estimate the oatiap-based earnings penalty (or premium) as
well as the earnings distribution for the typiaalnnigrant. Section 5 contains direct evidence on
the selection of return migrants from the 1910 Nemgian Census. In Section 6, we show
country-by-country results on assimilation and metmigration consider possible mechanisms
for the cross-country variation in immigrant perfance. Section 7 analyzes the performance of
second generation immigrants relative to their pireSection 8 provides a robustness analysis

for our main findings, and Section 9 concludes.

2.2 Historical context and related literature
A. Historical context

The US absorbed 30 million migrants during the Ag®&ass Migration (1850-1913). By
1910, 22 percent of the US labor force was fordigm. The foreign-born share of the labor
force was even larger outside of the South (29.&em), especially in urban areas (38.3
percent)*® Initially, migrants hailed from countries in noettm and western Europe. By 1880,
migrant sending countries had shifted toward thergroregions of southern and eastern Europe
(Hatton and Williamson, 1998). Not only were thesav immigrants culturally, linguistically

and religiously distinct from previous waves, blagy were also more likely to be low skilled.

3 Authors’ calculations using the 1910 IntegratethlRuse Microdata Series (IPUMS).
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For example, in 1900, only 51.2 of Italian immigiacould read and write, compared with 92.7
percent of the German both.

Many native-born residents expressed concerns atimitconcentrated poverty in
immigrant neighborhoods and the low levels of etloba among immigrant children.
Newcomers often lived in overcrowded city tenembntldings with poor ventilation and
sanitation (Muller, 1993). Children from immigraiamilies were more likely than children of
the native born to leave school at young ages deroto work in textile factories and other
manufacturing industries (Moehling, 1999). Prognesgeformers believed that immigrants’
behaviors could be changed and championed a sérps/ate initiatives and public legislation,
including child labor laws and compulsory schoolimgquirements, to aid immigrant
communities (Lleras-Muney, 2002; Carter, 2008; aeMuney and Shertzer, 2011). Nativist
politicians and commentators instead believed thatv arrivals would never be able to
assimilate into American society (Higham, 1988;obmon, 1999).

Concerns about immigrant assimilation prompted Cesg) to convene a special
commission in 1907 to study the social and econaroraitions of the immigrant population.
The resulting 41-volume report, which was publishedl911, concluded that immigration,
particularly from southern and eastern Europe, avlgreat to the economic and social fabric of
the country. Members of the commission particulasilygled out the trend of temporary and
return migration as an impediment to assimilatibmo authors of the report, Jeremiah Jenks and
W. Jett Lauck, later summarized this view, writing:

“if an immigrant intends to remain permanently ive tUS and become an American
citizen, he naturally begins at once... to fit hiniget the conditions of his new life...If,

on the other hand, he intends his sojourn in tbistry to be short... the acquisition of
the English language will be of little consequenc&he chief aim of a person with this

39 Over 70 percent of German immigrants were liteastearly as 1850.
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intention is to put money in his purse... not foreastment here but for investment in his
home country”
(quoted in Wyman, 1996, p. 99-100).
The Immigration Commission report provided fuel fegislators seeking to restrict
immigrant entry (Benton-Cohen, 2010). In 1917, Qesg succeeded in passing a literacy test
(after three prior attempts failed), which requipsztential immigrants to demonstrate the ability
to read and write in any language (Goldin, 1994)1924, Congress further restricted immigrant

entry by setting a strict quota of 150,000 arriyads year, with more slots allocated to northern

and western European countries.

B. Related literature: Immigrant assimilation in the early 20" century

Immigration to the United States picked up agaiergbassage of the 1965 Immigration
and Nationality Act, which not only increased thanber of visas granted, but also shifted the
emphasis for admission from country-specific qudtapreferences based on immigrant skills
and family reunification with US citizens. Within faw years of this historic legislation, a
literature emerged in economic history re-assessimgigrant performance in the labor market
of the early twentieth centufy).The earliest studies in this area (re-)analyzedatjgregate wage
data published by the Immigration Commission amdi fihat immigrants caught up with the
native-born after 10 to 20 years in the US (Hig®71; McGoldrick and Tannen, 1977; Blau,
1980).

A second generation of scholarship examined indadidevel wage data from surveys

conducted by State Labor Bureaus (Hannon, 198ZhelBgreen and Gemery, 1986; Hanes,

“0'In a related body of work, Ferrie (1997, 1999) seas immigrant assimilation in the Antebellum peri
Lieberson (1980) and Alba and Nee (2003) are tw ceferences in the sociological literature on igrant
assimilation.
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1996). The first analyses of these sources foubdtantially lower rates of earnings growth for
immigrant workers; in some cases, immigrants apfebave experienced no wage convergence
with native workers at all. Although differencestween these sources present something of an
empirical puzzle, Hatton (1997) argues that thesidipancy is due to specification choice. He re-
analyzes the state data with two simple modificetiand finds that immigrants who arrived at
age 25 fully erased the wage gap with natives witldi years in the US.

A more recent work on immigrant assimilation incmates data from the federal Census
of Population. Unlike the State Labor Bureau susyayhich are confined to specific industries
in particular locations (Michigan, lowa and Calri@), the Census offers complete industrial
and geographic coverage. However, in lieu of irdlial-level wage data, the Census only
contains information on occupation. Relying on 1800 and 1910 Census cross-sections, Minns
(2000) finds partial convergence between immigramd natives outside of the agricultural
sector”? Immigrants eliminate 30 to 40 percent of theirt{@en-occupation) earnings deficit
relative to natives after 15 years in the US.

Overall, the existing literature suggests that ignamt workers experienced substantial
occupational and earnings convergence with thevexdiorn in the early twentieth century. In
three different datasets — the Immigration Comroisseports, state- and industry-level surveys,
and the 1900 and 1910 Censuses — immigrants apppeéiminate between 40 and 100 percent

of the earnings gap with natives after 15 yearhenUS. However, all these analyses compare

“LIn particular, Hatton (1997) allows for differeiscim the return to experience for younger and owdenkers and
separates immigrants who arrived as children frloosé¢ who arrived as adults. The convergence figeperted in
the text is based on Hatton (1997, Table 4, coluthrend 3). Because Hatton estimates different metuo
experience parameters for immigrants and the ndtbre, the size of the initial wage gap varies bgg.aor this
calculation, we consider an immigrant who arrivesige 25, at which point the implied wage gap wiltives is
0.275, a gap which is erased after the immigraehdp 13 years in the US.

“2 Consistent with our results, Minns finds that filéimmigrant population actually earn as mucH@smore than)
natives. The immigrant deficit explored in his pajsepresent only outside of the agricultural secto
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earnings in a single cross-section, a method thif&trs from two potentially important sources

of bias: selective return migration, and changdmimigrant cohort quality over tim&.

2.3 Data and matching
A. Matching men between the 1900, 1910 and 1920 US Censuses

This section describes the construction of our panel dataset that follows native-born
workers and immigrants through the US Censuses960,11910 and 1920. We restrict our
attention to men between the ages of 18 and 3900,1an age range in which men are both old
enough to be employed in 1900 and young enoughiltds in the workforce in 1920. We
further limit the immigrant portion of the sample men who arrived in the US between 1880
and 1900. For comparability with the foreign baB,percent of whom live outside of the South,
we exclude native-born men residing in a south&atesand all black natives regardless of place
of residencé?’

We identify a sample of men in the base year (1%@d) two Census sources. For large
sending countries (listed in Table 1, panel A), nely on the 1900 5 percent Integrated Public
Use Microdata Series (IPUMS) (Ruggles, 2010) td fimmigrants from large sending countries
and to randomly select a sample of 10,000 native-been. To ensure a sufficient sample size

for smaller sending countries (Table 1, panel By, imstead compile the full population in the

3 We note that Minns (2000) acknowledges the paikmiias from changes in the quality of immigrantive
cohorts. Hatton (1997) partially addressed the ghisending countries by separately analyzingnaitsiion profiles
by country of origin for three sending countriesit@n, Ireland and Germany).

4 We also tried including native-born men livingtire South into the sample. Because men who livkérSouth
held lower-paid occupations, the immigrant earnipgsmium increases by around $1,000 in both theaisdl
cross-section and the panel. Yet the extent of eg@nce in both samples and the comparison betingaigrants
in the cross-section and panel (relative to na}iiepreserved.
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relevant age range in 1900 from the genealogy wel#sicestry.com. Altogether, we identify
immigrants from 16 sending countri€s.

We search for viable matches for these men in 1&i® 1920 using the iterative
matching strategy developed by Ferrie (1996) angl@yed more recently by Abramitzky,
Boustan and Eriksson (forthcoming) and Ferrie amohdg. (2011). Figure 2 illustrates our
matching procedure by showing one observation mdataset. The Census manuscript of 1900
reveals that Alexander James was born in Wale8#1 and moved to the US in 1893. In the
US, Alexander worked as a coal miner in 1900. BaseHdis name, age, and country of birth, we
find Alexander James in the 1910 Census. He wdswsirking as a miner. When we find
Alexander again in 1920, he had become a foremanhe had moved up the occupational
ladder.

More formally, our matching procedure proceedsodews:

(1) We begin by standardizing the first and last naofesen in our 1900 samples to address
orthographic differences between phonetically egjent names using the NYSIIS
algorithm (see Atack and Bateman, 1992). We restrc attention to men in 1900 who
are unique by first and last name, birth year, plade of birth (either state or country) in
our sample. We do so because, for non-unique casesmpossible to determine which
of the records should be linked to potential mascinel910 and 1920. Table 1 presents
information about the number of potential matchgsduntry.

(2) We identify potential matches in 1910 and 1920 égrehing for all men in our 1900
sample in the 1910 and 1920 Census manuscriptéablaifrom Ancestry.com. The

Ancestry.com search algorithm is expansive andmstmany potential matches for each
case, which we cull using the iterative match pdoce described in the next st&p.

> We include men from all European sending countnigk at least 3,000 migrants living in the US i#0D, with
the exception of Poland, Czechoslovakia and thdéttnds, which made the cut but were neverthelrsiaided.
Individuals born in Polish or Czech territory weabowed to report these locations as their plackidgh on the
1900 Census. This option was removed from the X®diisus and then restored in 1920 after both casngained
their independence in 1918. Migrants from the Ne#mels reported varied birthplaces on the Censrglaring it
difficult to find these individuals in Ancestry.coamd follow them over time.

“® The Ancestry.com search engine aims to maximizerpial ‘hits’ under the assumption that individuslers can
identify their relatives from a longer list by hantb this end, it uses many approaches to congertes into their
phonetic equivalents and applies a very lax matchirle. For small sending countries, we insteadcmahe
complete 1900 population to the complete 1910 &&0D bopulations obtained from Ancestry.com.
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(3) We match observations forward from 1900 to eithes full population (for small
countries) or to the set of potential matches Idoge countries) in 1910 and 1920 using
an iterative procedure. We start by looking for ach by first name, last name, place of
birth (either state or country) and exact birthry@dere are three possibilities: (a) if we
find a unique match, we stop and consider the observation “neaf¢h(b) if we find
multiple matches for the same birth year, the olsem is thrown out; (c) if we do not
find a match at this first step, we try matchingthin a one-year band (older and
younger) and then with a two-year band around dpented birth year; we only accept
unique matches. If none of these attempts prodaceatch, the observation is discarded
as unmatched.

(4) After matching each sample in 1900 separately tb01&nd 1920, we create our final
dataset by restricting to men who were located boft910 and 1920.

The second and third columns in Table 1 presentmates and final sample sizes for
each sending country and for native born men. Catching procedure generates a final sample
of 22,070 immigrants and 1,891 natives. We canessfally match 19 percent of all native-born
men forward from 1900 to both 1910 and 1920. Ferftireign born, the average match rate
across countries is lower (10 percent), which ipeekxed given that a sizeable number of
migrants return to Europe between 1900 and 1928s& double match rates are similar to those

in Ferrie (1996) and Abramitzky, Boustan and Emks&orthcoming).

B. Occupation and earnings data

We observe labor market outcomes for our matchegpain 1900, 1910 and 1920.
Because these Censuses do not contain individicmmation about wages or income, we assign
individuals the median income in their reported upation?’ Table 2 reports the ten most
common occupations for our sample of matched natiwvel foreign born workers. Although the

top ten occupations are similar for both groupgramts to the US were less likely to be farmers

“" For observations taken from the 1900 IPUMS (théveaorn and immigrants from large sending coesii we
use the occupation recorded in the digitized méata. For the remaining countries in 1900 and llocauntries in
1910 and 1920, we collect the occupation strindpdayd from the historical manuscripts on AncestmcVe then
standardize occupation titles to match those ifledtin the 1900 IPUMS. Our final sample has 1,#2five-born
men and 18,249 immigrants with non-missing occupadata.
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(18.1 versus 24.8 percent) and more likely to beemaperatives (3.3 versus 1.4 percent). The
native born were more likely to be salesmen andkglegwo occupations with high returns to
fluency in English. Other common occupations inhbgitoups include managers, operatives, and
general laborer&

Our primary source of income data is the “occupeticscore” variable constructed by
IPUMS. This score assigns to an occupation the amegticome of all individuals in that job
category in 1950. For ease of interpretation, weved this measure into 2010 dollars. Using
this measure, our dataset contains individualsesgting around 125 occupational categories.
Our unavoidable reliance on median earnings by metoon prevents us from measuring the full
convergence between immigrants and natives. Incpéat, we are able to capture convergence
due to advancement up the occupational ladder @mtvwoccupation convergence), but we
cannot measure potential convergence between irantgyand natives in the same occupation.
A further concern with the IPUMS ‘occupation scovgriable is its anchoring to occupation-
based earnings in the year 1950. The 1940s ands1®a8 a period of wage compression
(Goldin and Margo, 1992). If immigrants were clustk in low-paying occupations, the
occupation score variable may understate both thigi@l earnings penalty and the convergence
implied by moving up the occupational ladder. Welrads this concern by using occupation-

based earnings from the 1900 Cost of Living suaggn alternative dependent variable.

8 Men who were not employed at the time of the symeported their last-held occupation. 1910 wasahly
census in our time period to ask about unemploynierihat year, native-born men of native parent@ge 18-60)
had an unemployment rate of 4.4 percent, whileggitent of foreign born were unemployed. This défeial
unemployment likely contributed to the true earsiggp between immigrants and natives.

9 We use the 1970 IPUMS to assess the share ofwag# convergence between immigrants and natiegsakes
place between versus within occupational categofike 1970 Census is the first to record both wiaga and year
of immigration or years spent in the US for theefgn born. We exclude immigrants who arrived aft@65, the
year of major immigration policy change. Immigraatgerience 9 log points of total wage convergeptstive to
natives after spending 30 years in the US and &igts of convergence when using an occupatioedaseasure
of earnings. We conclude that our method is likelgapture around one third of total wage convergdretween
immigrants and natives. We note that this exereseubject to all the problems we mentioned presiipof
inferring convergence from a cross sectional data.
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C. Comparing matched samples with the full population

Our matched sample may not be fully representaifvihe immigrant and native born
populations from which they are drawn. In particul@en with uncommon names are more
likely to be successfully linked between Census@sl the commonness of one’s name could
potentially be correlated with socio-economic satWe assess this possibility by comparing
men in the cross-sectional and panel samples i0.18y definition, men in both the panel and
repeated cross-sections must have survived andmrredhan the US until 1920. Thus, by 1920,
up to sampling error, any difference between theepand the repeated cross-sections is due to
an imperfect matching procedure.

Table 3 compares the mean occupation score of mewui cross-section and panel
samples in 1920. We consider natives and the foreoyn separately and re-weight the matched
sample to reflect the distribution of country ofgims in the 1920 populatiofl. Immigrants in
the matched sample slightly out-earn their natiwenterparts by 1920 ($23,500 vs. $23,200).
Among natives, the difference in the mean occupasicore in the matched sample and the
population in 1920 is small ($53) and statisticalhglistinguishable from zero. In contrast,
immigrants in the matched sample have a $369 adgardver immigrants in the representative
sample. Country-by-country comparisons reveal thé gap is generated by five sending
countries: Belgium, France, Ireland, Italy and NaywResults are robust to dropping these five
countries from the analysis. Overall, we have dittoncern that the matching procedure

generates a systematic bias.

% We need to re-weight the matched sample becauseriverse of potential matches is drawn from Scpet
samples for large countries and from 100 percemiptes for smaller countries. We weight accordinghi® 1920
cross-section to reflect the fact that migrantapanel sample remain in the US until 1920.
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D. Other sources of selective attrition

We infer selection of return migrants relative tgrants who settled in the US long term
indirectly, by comparing occupational upgradingt@ats in the repeated cross-section versus the
panel data. Any difference between the panel aaddpeated cross-sections is due to selective
attrition from the cross-sections, which is argyaimostly due to selective return migratitn.
However, any form of selective attrition from thepeated cross-sections (such as selective
mortality) could drive differences between the pamal the repeated cross-sections.

Selective mortality is not a likely concern. Moitylin 1900 for this age group (ages 15-
45) was fairly low and fairly uniform across serglicountries. The Irish were slightly more
likely to die (8 per 1000) and the Russian werghgly less likely to die (3 per 1000), but
mortality among people from other nationality an® Watives were all around 5-6 per 1000
(figures by Marriam, 1903, based on 1900 CensusithErmore, note that, while selective
mortality is a potential concern for both nativaeddoreign-born men, selective return migration
is not an issue for the native born; few nativerbmen emigrated away from the US. Therefore,
one way to test for the presence of selective rityrten our sample is to compare the
occupation-based earning patterns of native-born mehe repeated cross-section versus the
panel data. We find that the occupation-based egsnof natives are similar in the repeated

cross-sections and the panel in all years, suggesiat selective mortality is a non-issue (at

*1 During this period, some immigrants engaged inutar migration, migrating to the US and returntngEurope
multiple times (Piore, 1980; Wyman, 1996). Circutaigrants will enter the panel sample only if th@ppen to live
in the US on the Census years; otherwise, theybeilireated as temporary migrants.
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least for the native born}.We note that this test for selective mortalityeglon the assumption
that native- and foreign-born men were subjechéosame mortality process.

Selective name changes by immigrants are also ti&ely concern. First, most name
changes occurred upon entry to the US and wereepsed by state or federal officials (for
example, at Ellis Island). Any such change wouldehtaken place before we first observe
migrants in the 1900 Census and would thus affeither the panel nor the cross-sectional data.
Second, men who changed their name between Cerasgsest likely to affect the results. To
see this, note first that even though such mendvoaler be included in the panel sample, they
would stay in the repeated cross-sections befodeafter their name change. We can thus test
whether migrants in the repeated cross-sectionlem® likely to have a “foreign” name (an
indication that they may have changed their nath@)deed, we find that foreign-born men in
the panel sample have slightly more “foreign” narties their foreign-born counterparts in the
cross-section, which is consistent with the faet then who change their name after arriving in
the US do not enter the panel. Yet the small difiee in the “foreignness” index is associated
with only a $60 difference in occupation-based m@® (in 2010 dollars) and so is not

guantitatively large enough to affect the results.

2.4 Immigrant assimilation in panel data

A. Estimating equation

2 \We regress occupation-based earnings score omangdor being in the panel sample for the nativenbdn
1900, for example, the coefficient on this dummyiatsle is -0.212 (s.e. = 0.294). After adjusting fage
differences between the two samples, the differdalte further to -0.130 (s.e. = 0.288). This fingiis consistent
with the presence of a minimal relationship betwsecio-economic status and health in the early tiwgmncentury
(Frank and Mustard, 1994; Hummer and Lariscy, 2011)

>3 The “foreignness” index is constructed by firstcatating the probability of being foreign born ahitional on
having a given first name (and, separately, a glashname) in the 1900-20 IPUMS samples. The ifomess”
index is then the sum of the two probabilities; ithaex varies between zero and two. Foreign-born mehe cross-
section (panel sample) have an index value of (112B).
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Our main analysis compares the occupational mghdft native-born and immigrant

workers. We estimate:

Occupation  scorg, =7, ., +A.+n+a,+ 5, Age-f, [| Age35|+5, Ag¢ | Agedg+s, (1)
wherei denotes the individugl,denotes the country of origimis the year of arrival in the U§,
is the (Census) year, atah is thus the number of years spent in the’Sccupation scorés a
proxy for labor market earnings that varies betwdbot not within) occupations. The
coefficientsf; throughpsrelate years of labor market experience to the arcskposition on the
occupational ladder. Following Hatton (1997), wkowl the slope of the experience profile to
vary by age to account for steep returns to labarket experience for young workers in the
early twentieth century.

The vectory.,, separates the foreign-born into five categoriep@tng to time spent in
the US (0-5 years; 6-10 years; 11-20 years; 21€20sy 30 or more years). Equation 1 includes a
dummy variable for each time interval, with theivatborn constituting the omitted categdry.
The sign and magnitude of the coefficient on thet fdummy variable (0-5 years) indicates
whether immigrants received a premium upon arfivdhe US, whereas the difference between
this indicator and the remaining dummy variableat whether immigrants eventually catch up
with or surpass the earnings of natives. Our mpéatification divides the foreign born into two
year-of-arrival cohorts (pre-1890 arrivals vershese who arrived after 1890) to allow for
differences in earnings capacity by arrival col@ction IV.C explores the sensitivity of the

results to the choice of the number of arrival atd)o

> |n contrast to the existing literature, we inclumintry fixed effects in all specifications. Asesult, we do not
rely on variation in typical sending countries a&s@rrival years but instead compare immigrantsiftoe same
country of origin who arrive in different years.

* The rates of convergence for immigrants in thessrsection and the panel are similar if, insteasl egtimate a
guadratic in years spent in the US (see online AgpeA).
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We begin by estimating a cross-section versiongofagon 1 with data from the 1900,
1910 and 1920 IPUMS and Census year fixed effeetulfs are similar when looking at each
single cross-section separately, see online AppeBfli We then add the arrival cohort dummy
(Am) to estimate the repeated cross-section model.cbbfficient on the arrival cohort dummy
indicates changes in cohort quality over time. Carmg the cross-section and the repeated
cross-section allows us to infer how much of thBahoccupational penalty can be attributed to
differences in the quality of arrival cohorts.

We next compare the repeated cross-section witipahel. The repeated cross-sectional
data follows arrival cohorts, rather than indivithjaacross Censuses. Therefore, comparing the
estimates in the repeated cross-sections and pateelallow us to infer whether and to what
extent return migrants were positively or negagiv&lected from the immigrant population. In
1900, the cross-sectional data includes both teanp@nd permanent migrants. Over time, the
temporary migrants return home, leaving only pemmmamigrants in the cross-section by 1920.
In contrast, the panel is restricted to permandgtants in all years. If we observe more (less)
convergence in the cross-section than in the pareekan infer that the temporary migrants are
drawn from the lower (upper) end of the occupatamings distribution, thereby leading their
departure to increase (decrease) the immigranageer

In particular, we estimate a single regression ploals the 1900-1920 cross-sections with
the matched panel sample. We allow the variabldastefest, including the arrival cohoft.{)
and years spent in the U%.4) fixed effects, to have separate coefficientshi@ tross-section
and panel samplé§ As before, we reweight observations in the paagime by country of birth

to be representative of the full population, bodtive- and foreign-born, in 1920.

*% Note that, by pooling the two data sources, westrain the year, country of origin, and age efféatbe common
across the two samples. Results are similar wheruwequation 2 separately for the panel and theated cross
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We emphasize that measuring the assimilation psoceguires a panel dataset that
follows individuals over time. With the panel samplve can estimate an assimilation profile for
permanent migrants — defined here as migrants etmain in the US for at least 20 years — who
demonstrate continued participation in the US labarket (specifically migrants who migrated
between 1880 and 1900 and remained until 1920).r&beated cross-sections instead allow us
to observe occupational outcomes for the typicaramt in the US labor market, consisting of
both permanent migrants and temporary migrants witidater return to their home country.
These patterns are of interest in themselves bedhey represent the experience of the average

migrant in the US at a point in time.

B. Occupational convergencein cross-section and panel data

In this section, we estimate equation 1 with tHedample of immigrant and native-born
workers. We show that: (1) In the cross-sectiommigrants initially hold lower-paid occupations
but converge upon natives over time. (2) Followargval cohorts from 1900 to 1920 in the
repeated cross-sections lowers the initial migdisadvantage. (3) Permanent immigrants (as
represented by the panel data) hold somewhat hjggidroccupations than natives upon first
arrival and experience similar occupational upgrgdver time. We conclude that the apparent
immigrant disadvantage in a single cross-sectiodrien by the lower quality of later arrival
cohorts (1900 versus 1880) and the negative setedd temporary migrants who eventually
return to Europe.

Table 4 presents estimates of equation 1 for thesesection, the repeated cross-sections

and our newly-constructed panel sample. The coeffis on the “years in the US” dummy

section or when we restrict the arrival cohort effeto be the same in both samples (results arersivo online
Appendix C).
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variables indicate the gap between immigrants gfvan vintage and the native born. In the
cross-section, new immigrants hold occupationsehat $1200 in 2010 dollars below natives of
similar age and appear to completely make up tApayer time (column 1). Columns 2 and 3
report coefficients from a specification that potiie cross-section and panel. In the repeated
cross-section, immigrants who arrived after 189@ Isggnificantly lower occupation-based
earnings than did earlier arrivals, receiving arival cohort penalty of $750. Thus, simply by
controlling for arrival cohort in column 2, the agmtion score gap between recently-arrived
immigrants and natives shrinks to $300. In otherdspeven within sending countriearound
three-quarters of the initial gap in the pooledsersection is due to the lower occupational skills
of immigrants who arrived after 1890. In the repédatross-section, immigrants again appear to
completely close this (smaller) occupation gap wilives after spending time in the US.

Coefficients for the panel data are reported iruewl 3. In this subsample, we fimdb
initial occupation score gapetween immigrants and natives. If anything, immaungs start out
$300 ahead of natives, although this differenasotsstatistically significant. Comparing the two
samples suggests that the initial earnings gaphénrépeated cross-section is capturing the
negative selection of immigrants who end up retgro Europe (temporary migrants).

The differences in the initial immigrant-native gapnd implied rates of convergence
between the cross-section and panel samples asrsaeoded in Figure 3. This figure graphs the
coefficients on the five ‘years in the US’ dummyrighles in the pooled cross-section, the
repeated cross-sections and the panel datasetaphigal form, it is even easier to see that, in
the cross-section, immigrants face an occupationesgap relative to natives upon first arrival,
but are able to erase this gap over time. In ceptrnmigrants in the pre-1890 arrival cohort

arrived with a much smaller occupation score gdgative to natives. Finally, permanent
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immigrants in the panel data hold somewhat higlasisg occupations than do natives, even
upon first arrival, and retain this slight advamgayer time.

In section VIII, we explore a series of alternatigpecifications and measures of
occupation-based earnings. Overall, we show thetiBpation choice has little effect on either
the estimated rate of convergence or the impliddcgen of return migrants. Adjusting the
occupation-based earnings measure increases th& marnings gap that immigrants face,
sometimes substantially, but has little effect dthex estimated convergence or selection of

return migrants.

C. Earnings distribution of natives and immigrants

On average, immigrants earn less than natives dipstnarrival in the cross-section.
Table 5 reports percentiles of the earnings distioim for natives and for recent immigrants
(those who arrived within the past 10 years) irhlibe cross-section and panel samples.

The earnings distribution reveals why immigramtghe cross-section face an earnings
penalty relative to natives upon first arrival. Wdugh immigrants earn more than natives at the
low-end of the earnings distribution, natives hiigher-paid occupations than immigrants at the
75" 90" and especially the §9percentiles. The weight placed on the high-enthefearnings
distribution in the levels specification explainfiywvthe immigrant occupation penalty in levels
becomes an occupational premium in logs.

The better performance of long term immigrantatreé to natives even upon first arrival
is also apparent in the earnings distribution. Reent immigrants out-earn natives at
percentiles below the median. By extension, one remdily see the earnings advantage of

permanent immigrants relative to the total mignaotl. Permanent immigrants have a smaller
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left-tail in the earnings distribution, earning radhan the typical migrant at the"j@ercentile of

the occupation-based earnings distribution.

2.5 Direct evidence on Norwegian return migration

Thus far, we have inferred the selection of retomgration to Europe indirectly, by
comparing cross-section and panel data. This sedirectly examines the selection of men who
returned from the US to Norway, and compares thectiand indirect evidence on selection of
return migrants in the case of Norway. Return ntigrawas sufficiently high that the 1910
Norwegian Census added a supplement for individuéls had spent some time in the US.
Return migrants were asked to report the date aohathey left for US and the date on which
they returned, as well as the occupation they heltie US. We use these data to compare the
occupational distribution of Norwegian migrants wdtayed in the US with those who returned
to Norway.

In the 1910 Norwegian Census, occupations are cateording to the Historical
International Standard Classification of Occupati@dlSCO). For comparison, we convert these
values into US Census occupation codes and therlB&0 income. We focus on men between
the ages of 18 and 55 in 1910 who migrated to tBebetween 1880 and 1900 and who returned
to Norway between 1900 and 1910 (if they return@éh.observe the occupations held in the US
by return migrants in the year before their ret(sometime between 1900 and 1910), and the
occupations of Norwegian migrants who stayed indBen the 1910 US Census.

We pool 957 migrants in the US and 3,100 returnramty in Norway and regress
occupation-based earnings on a dummy for havingmetl to Norway and a polynomial in age.

The coefficient on being a return migrant is -$1§5@. = 225) in 2010 dollars. In other words,
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return migrants held lower-paid occupations thamramts who remained in the US. This
magnitude is remarkably similar to our inference tbha extent of negative selection among

return migrants generated by comparing cross-geatiol panel (-$1757, Figure 6 below).

2.6 Heterogeneity by sending country

A. Variation in convergence and selectivity of return migration

The typical permanent immigrant in the panel samipddds a slightly higher-paid
occupation than the average native, even upon &raval. However, this pattern masks
substantial heterogeneity across sending countigare 4 illustrates cross-country variation in
the occupation-based earnings of immigrants redaivthe native born, both upon first arrival
and after 30 or more years in the US. The grey lmalisate that six of the 16 countries in the
current sample hold occupations that pay signifigaless than those held by the native born
upon first arrival. The size of this occupationd@dgarnings penalty varies from $1000 (Finland)
to $4000 (Portugal) in 2010 dollars. In contrashmigrants from three English-speaking
countries (England, Scotland and Wales), a devdlapentry in Western Europe (France) and
one country from the new immigrant stock (Russraivad with statistically-significantly more
occupation-based skill than the typical native-baorker. The remaining five countries exhibit
little difference in earning power relative to wa$ (Austria, Germany, Ireland, Italy and

Sweden)’ We explore possible explanations for these crossry differences in Section VI.

" Consistent with Table 5, panel H, the averagetivelammigrant earnings by country declines whenimaude
state-by-urban fixed effects. However, the orded atatistical significance of the country-specifiomigrant
earnings penalties are primarily robust to inclatie-by-urban fixed effects. Exceptions are thairgs premium
of Russian and Scottish migrants, which disappeatts these added controls, and the neutral earnafigsish
immigrants, which becomes a $1,700 earnings pe(ial3010 dollars).
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The black bars in Figure 4 demonstrate that, onvthele, permanent immigrants
experience little occupational growth relative t@tives after spending time in the US. That is,
permanent immigrants move up the occupational ladtidhe same pace as the native born.
Migrants from eight countries experience betwee@0$a&nd $1000 of convergence relative to
natives over this period, while migrants from seeenntries actually experience up to $1000 of
divergence relative to natives. We note that ndnth@se patterns are statistically significant.
Immigrants from Finland are the only group thatibih a statistically-significant amount of
divergence, falling further behind natives by 082000 from their year of first arrival.

The average immigrant in the cross-section and Ipsaraples differ both because of
declines in arrival cohort quality and negativegjested return migration. Figures 5 and 6 report
variation in the direction and magnitude of these biases by country-of-origin. We begin by
estimating a version of equation 1 with four arkigahorts (see Table 5, Panel B). Figure 5
reports differences by country between immigrankt® varrived between 1880 and 1884 and
those who arrived between 1895 and 1900. CountkesRussia and Italy whose immigration
waves only began in large numbers in the early 4886 among those with the largest decline in
immigrant arrival cohorts over this period, perhdpscause positively-selected “pioneer”
migrants are replaced by the more typical migramrdime. However, old immigrant groups
like the English and the Irish experience largelides in arrival cohort quality as well during
this time.

Figure 6 explores heterogeneity in the implied g@a of return migrants by sending
country. In particular, we report the differencetvilen immigrants’ occupational upgrading
relative to natives in the cross-section versusptmeel sample by sending country; recall that a

negative value indicates that return migrants aegatively selected. The figure reveals
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statistically-significant negative selection in theturn migration flow back to five sending
countries (England, Italy, Norway, Russia and Savlemd) and significant positive selection to
one country (Finland). The return migrant flow he remaining ten countries is neutfl.

Russia is a particularly interesting case. Figushdws that Russian migrants performed
well in the US upon first arrival and Figure 6 sagty that return migrants to Russia were
particularly negatively selected. These pattermshmexplained by the ethnic composition of the
Russian migration. The Russian migrant flow is magef two groups, Jews and non-Jews, who
were primarily Poles and other non-ethnic Russidie Jewish immigrants were both higher
skilled and less likely to return to Russia thagittnon-Jewish counterparts (Perlmann, 1999). In
fact, only 7.1 percent of Russian Jews returne@umpe compared with 87 percent of Russian
non-Jews (Gould, 1980). Therefore, the return nmigfl@w is made up primarily of low-skilled

non-Jewish Russians.

B. Explaining cross-country variation in immigrant performance

Figure 4 documents substantial variation in thégoance of immigrants from different
sending countries in the US labor market. This isecexplores the relationship between
economic and cultural characteristics of sourcenttees and the initial earnings penalty (or
premium) that immigrants from these countries facthe US. We emphasize that, because of

the small sample size (16 countries) and lack afgerous variation, these relationships are

8 The height of the bars in Figure 6 represent tfeyct of the selectivity of return migrants ane treturn

migration rate. We use return migration rates byntry reported either in Gould (1980) or in BandieRasul and
Viarengo (2011) to back out the actual selectiomtesould (1980) reports return migration ratesRaissian Jews
and non-Jews separately (7.1 percent and 87 pgreemtuse the weighted average. Because ther#lésdioss-

country variation in the rates of return migratitime resulting picture is nearly identical to thegtprn reported in
Figure 6 in both cases (not shown). The one exaeps that return migrants to Russia look even nmagatively

selected when we use the Bandiera, et al. (201idyrenigration rates.
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merely suggestive. Nonetheless, it is interesttngdcument the source country characteristics
that predict success in the New World.

In particular, we regress the earnings penalty gpoemium) of recently-arrived
immigrants relative to natives on a set of econoafaracteristics for the sending country in
1880 and on measures of the linguistic, cultural egligious difference between the source
country and the US. Results are reported in Table 6

We begin in column three by regressing the earnpegsalty on each sending country
characteristic one-by-one. Immigrants from coustweith a higher share of the labor force
working in agriculture or a lower real wage holever-paid occupations relative to natives when
they arrive in the US. Residents of these poorerenagricultural countries may develop fewer
skills in their native countries; alternatively,nmgrants from these countries could be negatively
selected from the sending population. In contrastnigrants from countries that share a
language, cultural background or religious affibat with residents of the US are more
successful in their new destination. Hailing front@untry with a similar culture could help
immigrants assimilate in the US or may prevent tifesm facing discrimination in the labor
market. Population pressure and health conditiortse source country, as measured by the rates
of natural increase and of infant mortality, hawe nelationship with subsequent immigrant
outcomes.

With only 16 country-level observations, we havailed degrees of freedom. Yet in
columns 4 and 5, we supplement each of the eshmaqguation with either the strongest
economic or the strongest cultural characteriskitat is, we regress the immigrant earnings
penalty on each country characteristic and either ghare of the labor force in agriculture

(column 4) or the cultural and religious distan&ween residents of the country and the US
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(column 5). We find that cultural and religioustdisces are the most robust predictors of labor

market performance upon first arrival.

2.7 Second generation migrants in the US labor mask

Occupational convergence between immigrants anesamay take more than one
generation. On the one hand, second generatiorantggwere educated in the US and, therefore,
were likely fluent in English and may have beenasqul to US norms and culture. On the other
hand, occupational differences could persist oegregations if, for example, second generation
migrants grew up in migrant enclaves or inheritedupational skills from their parents.

We compare the occupation-based earnings of US-tmarm whose parents were born
abroad to US-born men whose parents were borreitu® (hereafter referred to as US natives,
even though second generation immigrants are asoib the US). Because Census records are
not publicly available, we are unable to constip@&bels for this era. Instead, we use the 1%
IPUMS samples of the US Census from 1900-1950 topewe the children of first generation
immigrants from various sending countries to thEirents’ generation and to US nativésn
particular, we define two samples of non-Southeales aged 20 to 60. For first generation
immigrants, we use the Censuses of 1900 to 1926rtypare foreign-born men with US natives.
Second generation immigrants, defined as men withparents from the same country of origin,
are drawn from the Censuses of 1920 to 1950 anghaed with US natives in those years.

We estimate the following age-earnings profile safgdy for each group and for each

country of origin: immigrants (first generation)SUhatives in the same Censuses and ages as the

¥ Note that for second generation migrants and Uvem assimilation patterns will not be biased rbgurn
migration. In addition, the first generation migisin this analysis must have stayed in the USafdeast twenty
years and thus are unlikely to include men who lattr return to Europe.
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immigrants, sons of immigrants (second generatiof®),natives in the same Censuses and ages
as the second generation sample:

at +ﬁaAget +IB<':12 Agﬁz +ﬁa3 Agé+ﬂa4 Agé +

Y =
© |Migrant * Yy YearslUS, + ¢, (2)
k

As before, our outcome variable is occupation-basahings converted to 2010 dollars. In
Figure 7, we illustrate the results from equatidior2a person who is 25 years old in either 1910
(first generation versus natives) or in 1930 (secgeneration versus natives). We assume the
first generation migrant moved to the US in 1890.

Figure 7 suggests strong evidence of persisterrossagenerations. If the first generation
immigrants out-performed natives (England, Scotlanales, France, Italy, Austria, Germany,
Russia), so did the second generation and vicea\@&srway, Portugal). A notable exception is
Finland, in which first generation migrants heldvé-paid occupations but second generation
migrants held higher-paid occupations. Consisteith \Borjas (1994), there is evidence of
convergence between natives and immigrants achessrtmigrant generations, although this

convergence is slow for most countries.

2.8 Alternative specifications and earnings meases
We return in this section to our main analysis,aihtompared the age-earnings profile
of immigrants and natives from 1900 to 1920. Tabéssesses the sensitivity of our findings to a

series of alternative specifications and substiméasures of occupation-based earnfigghe

%0 Results are robust to alternative specificatidrth® age effects.

®1 For brevity, we show only the main coefficientstbe “years in US” indicators for the repeated sesction and
panel samples. Online Appendix D contains graphgsdah of these specifications in the format oliFég.
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first section of Table 7 considers alternative fpEtions for equation 1. In Panel A, we omit
the country-of-origin fixed effects, thereby esttimg the assimilation profile using variation that
occurs both within and between sending countrieshis case, permanent immigrants fare even
better, earning $600 more than natives upon finstal. This modification does not alter the
comparison of permanent and temporary immigrantshm degree of convergence observed in
each sample. Panel B includes indicators for aesesf finer arrival cohorts (arrived between
1886-1890; 1891-1895; 1896-1900; arrival before5188the omitted category). These controls
eliminate the initial earnings gap between migramd natives in the repeated cross-section; yet,
permanent immigrants continue to earn $600 mora tiigical migrant upon first arrival. In
Panel C, we interact the country-of-origin fixedeets with the arrival cohort dummy. The
premium earned by permanent immigrants is preserved

The next section of Table 7 introduces alternatigpendent variables. Panel D uses the
logarithm of our occupation-based earnings meagnrtis case, immigrants in both the cross-
section and the panel out-earn natives upon firstad, by 5 percent and 9 percent respectively.
Permanent migrants maintain their advantage reldtvthe total migrant pool, again consistent
with negatively-selected return migration. Diffeces between the logarithm and levels
specifications are driven by the concentration atives at the top end of the occupation-based
earnings distribution; these lucrative occupati@me more heavily weighted in the levels
specification. The next sub-section discusses &neirgys distribution of migrants and natives in
more detail.

Our main dependent variable is based on occupagged earnings in 1950. In that year,
farmers earned incomes below the median, whened€900, farming was a relatively high-paid

occupation. To examine the sensitivity of the resstd farmers’ earnings, Panel E arbitrarily
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raises farmers’ income by 20 percent. Because emitivere more likely than immigrants to be
owner-occupier farmers, this modification increaties immigrant earnings penalty. However,
the degree of convergence and the comparison betwesigrants in the cross-section and
panel are unchanged. Panel F replaces the 195@-kbasgings measure with mean earnings by
occupation from the 1900 Cost of Living sunféyGiven the greater income inequality in 1900
and the concentration of immigrants in the lowdf bathe income distribution, the initial gap
between immigrants and natives is substantiallydaim this specification (between $2,700 and
$3,200 in 2010 dollars). Immigrants in both thessrgection and matched panel samples
experience more convergence relative to nativel tihe spent in the US (around $1000).
Nevertheless, as before, there is a substantiabgapeen permanent immigrants and the total
immigrant pool, suggesting that return migrantsengggatively selected.

The final section of Table 7 presents estimatesgofation 1 that address aspects of the
migration decision. Panel G excludes the 20 peraktite migrant sample who arrived in the US
before the age of 1¥. Young immigrants may experience systematicallfedit rates of
assimilation due to heightened fluency in English edlucation in the US school system
(Friedberg, 1993; Hatton, 1997; Bleakley and Cl2d10). We find similar results to the full
sample when we exclude child immigrants.

Panels H and | introduce state fixed effects aneractions between state fixed effects
and an indicator for living in an urban area. Ttetesto which a migrant moves is a choice, and

so including state fixed effects raises concernerafogeneity. However, these specifications

%2 \We note that this measure has several disadvantatgive to our main measure based on the 198Gpation
score. First, the Cost of Living surveys were nationally representative but instead focused oramrimarried
households. Second, income in the surveys is ngdsina number of occupations (including farmersjol we
instead have to infer from the US Census of Agtice)).

%3 We choose the age of 10 because it is an ageielt wiost people did not work, even in this histatiseriod.
Results are similar at cutoffs of age 12 or 14 ak.w
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may shed light on the mechanism underlying theiegsndifference between immigrants and
natives. First, immigrants may achieve earningsyaith natives by moving to locations with

an industry mix conducive to high-paid occupati¢Bsrjas, 2001). Second, immigrants may
earn the same nominal wage as natives but face lmakwages if they settle in more expensive
states or urban areas. Adding location fixed effeetsults in a larger initial gap between
immigrants and natives (around $1500), suggesthray the earnings parity in the main
specification is achieved largely through locaticiice. As before, we find a gap between
permanent immigrants and the total migrant poohs@ient with negative selection of return

migrants, as well as a similar amount of convergésgtween immigrants and nativés.

2.9 Conclusion

We construct a new panel dataset of native- arglgosborn men in the US labor market
at the turn of the twentieth century, an era incwhUS borders were open to all European
migrants. This Age of Mass Migration is not only ioterest in itself, as one of the largest
migration waves in modern history, but is also mnfative about the process of immigrant
assimilation in a world without migration restratis. Most of the previous research on this era
relies on a single cross-section of data and fitidg immigrants started with lower-paid
occupations than natives but caught up with nat@fts spending some time in the US.

In our panel dataset, we instead find that immitgamho remained in the US did not
hold lower-paid occupations than US natives, eveonufirst arrival, and moved up the
occupational ladder at the same rate as nativescdNelude that the apparent convergence in a

single cross-section reflects a substantial dealnéhe quality of migrant cohorts over this

® In online Appendix D, we also graph the implieéeefs of years spent in the US from a specificathat allows
immigrants to have their own age-earnings profiResults are qualitatively similar to those in theim
specification.
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period as well as a change in composition of thgramt pool as negatively-selected return
migrants leave the US over time. Our paper furtteanonstrates the importance of accounting
for differences in migration patterns across semdaountries. Permanent migrants from
countries with cultural proximity to the US perfoethfar better than natives upon first arrival,
while permanent migrants from other countries pentx far worse. Yet immigrants from all
countries, regardless of their starting positiotpegienced little occupational convergence with
natives. Moreover, we find that these differenaegperformance across sending countries are
persistent across generations.

Contemporaries questioned the ability of Europeamigrants to assimilate in the US
economy and called for strict migration restricsahat favored countries with highly-skilled
residents. Our results indicate that these concem® unfounded: the average permanent
immigrant in this era arrived with skills similao those of natives and experienced identical
rates of occupational upgrading over their lifeeycThese successful outcomes suggest that
migration restrictions are not necessary to ensugeant assimilation. At the same time, we also
note that migrants that arrived with low skill lévelid not manage to close their skill gap with
natives over time. This finding undercuts the comiydneld view that, unlike today’s migrants,
past waves of European immigrants, even those wined without the ability to read or to

speak English, were able to quickly catch up wahves.
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Table 2.1: Sample sizes and match rates by placemfth

Country 1900 # in Number Match rate, 1900 # Match rate,
universe matched total Unique unique

A. 1900 source: IPUMS

Austria 4,722 397 0.084 -- --

England 7,296 916 0.126

France 11,615 728 0.063

Germany 19,855 2,891 0.146

Ireland 9,737 1,115 0.115

Italy 6,649 1,076 0.162

Norway 3,541 575 0.162

Russia 5,641 771 0.136

Sweden 6,164 633 0.102

US natives 10,000 1,891 0.190 -- --

B. 1900 source: Ancestry.com

Belgium 6,060 545 0.090 5,962 0.091

Denmark 34,594 1,980 0.058 17,425 0.114

Finland 23,843 828 0.035 22,197 0.037

Portugal 12,585 584 0.046 8,362 0.070

Scotland 53,091 4,349 0.082 15,529 0.280

Switzerland 22,276 3,311 0.149 20,588 0.161

Wales 17,767 1,342 0.076 9,876 0.135

Notes: The sample universe includes men betweemadhs of 18 and 35 in 1900. Immigrants
must have arrived in the US between 1880 and 1M@0exclude all blacks and native born men
living in the South. For large sending countriesl dhe native born, we start with the 1900
IPUMS sample (Panel A). For smaller sending coastiwe begin with the complete population
in 1900. The text describes our matching procedtine.number of matched cases refers to men
who match to both the 1910 and 1920 Censuses. #etrihe number of unique cases by first
name, last name, age and country-of-birth and tagmmrate for this group in columns 4 and 5
for the smaller countries, for which we have a ctatgpopulation.

87



Table 2.2: Common occupations for natives and forgh-born in matched samples, 1920

Natives Foreign-born
Occupation Freq. % Mean Occupation Freq. % Mean
income income

1. Farmer 352 24.82 $12,70Farmer 3,301 18.09 $12,702
2. Manager 129 9.10 36,99Manager 1,999 10.95 36,991
3. Laborer 117 8.25 18,07Q.aborer 1,791 981 18,070
4, Salesman 75 5.28 22,25Bperative 1,102 6.04 20,931
5. Operative 71 5.00 20,93Foreman 603 3.30 34,194
6. Clerical 45 3.17 22,579Mine operative 596 3.27 21,854
7. Carpenter 45 3.17 21,728 achinist 578 3.17 28,961
8. Machinist 45 3.17 28,961Carpenter 529 2.90 21,728
9. Farm laborer 39 2.75 12,67&alesman 495 2.71 22,253
10. Foreman 27 1.90 34,19L]lerical 326 1.79 22,579
Total (top 10) 945 66.61 $20,460 11,320 62.03 $22,542
Outside top 10 481 33.39 $29,015 6,929 37.97 $25,258

Notes: See notes to Table 1 for sample restrictiOesupations based on ‘OCC1950’ IPUMS
variable. Mean incomes reported in 2010 dollars.

Table 2.3: Comparing matched panel sample with podation, 1920
Occupation-based earnings in $2010 dollars

Mean, Difference,
Panel sample Panel sample - population
Levels Logs
Native born $23,200 52.92 0.010
(301.546) (0.013)
Foreign born $23,471 368.75 0.024
(127.42) (0.006)

Notes: Occupation-based earnings based on ‘OCCSCIPRIES variable, converted into 2010
dollars. Regressions in columns 2 and 3 pool t)IPUMS cross-section with our matched
sample and regress occupation-based earnings ameyl variable for being in the matched
sample. Standard errors are in parentheses.
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Table 2.4: OLS estimates, Age-earnings profile fanatives and foreign-born, 1900-1920,
Occupation-based earnings in $2010 dollars

(1) Cross-section (2) Pooled cross-section and panel
RHS variable (a) Cross-section (b) Panel
coefficients coefficients
0-5yrsin US -1184.27 -314.14 324.16
(223.14) (185.97) (225.66)
6-10 yrs US -673.57 53.51 448.96
(200.01) (170.30) (200.74)
11-20 yrs US -378.28 126.81 295.88
(171.53) (131.57) (143.65)
21-30 yrs US -273.55 126.06 99.42
(179.52) (136.40) (143.22)
30 yrsin US -18.00 103.85 149.71
(217.551) (176.42) (177.12)
Arrive 1891+ -742.61 -230.78
(107.11) (154.45)
Native born -118.68
(167.99)
N 205,458 262,248

Notes: See Table 1 notes for sample restrictionfur@ns report coefficients from estimation of

equation 1. Column (1) pools three cross-secti@d@9(-20); the regression in column (2) adds
the matched panel sample. The coefficients in llortn (a) are interactions between the right-
hand side variables listed and a dummy for beinghé cross-section, while sub-column (b)

reports interactions between the right-hand sideabkes and a dummy for being in the panel.

The omitted category is native-born men in the sisection. Coefficients on age, Census year
dummies, and country-of-origin fixed effects nobwim.
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Table 2.5: Occupation-based earnings distribution1900-20
in 2010 dollars

Cross-section Panel

Immigrants Natives Immigrants Natives
10" $9,900 $8,100 $11,700 $8,100
25" $18,000 $12,600 $18,000 $12,600
50" $20,700 $20,700 $20,700 $20,700
75" $22,500 $25,200 $22,500 $25,200
og" $28,800 $34,200 $28,800 $34,200
g $37,800 $55,800 $37,800 $56,700

Notes: Occupation-based earnings for men aged 1@88igrants restricted to men who have
lived in the US for 10 years or less.
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Table 2.6: Predicting cross-country differences immmigrants’ initial occupation-based
earnings relative to natives

Dependent variable = Initial difference in occupatbased earnings (immigrants versus natives)

Mean/standard Univariat*e Multivariate Multivariate
deviation of regression regression: regression:
Characteristic of sending | RHS variable Add econgmic Add cultlﬂ*cal
country (RHS variable) variable variables
Share in agriculture 0.466 -6526.86 -7476.85 3546.7
(0.172) (3113.67) (3619.31) (4309.10)
Real wage 57.726 43.93 23.70 12.79
(25.636) (24.67) (23.77) (17.28)
Natural increase 10.406 -7.62 -85.76 -206.82
(3.635) (169.49) (156.14) (105.02)
Infant mortality rate 174.933 10.02 16.09 7.35
(54.934) (10.15) (9.48) (8.19)
Linguistic distance 0.526 -3419.61 -2229.88 1090.03
(0.344) (1534.52) (2540.56) (1860.67)
Cultural distance 1.053 -2999.37 -2610.20 -1848.62
(0.588) (677.38) (961.15) (920.47)
Religious distance 0.148 -39,433.23 -39,140.04 24294
(0.045) (8484.51) (11,222.16) (12,943.87)

Notes: Initial earnings difference between permamemigrants and US natives is measured
using the coefficient on “0-5 years in US” (rel&ito natives) in panel sample. N = 16 except for
the following RHS variables: infant death (missfiog Portugal); cultural distance (missing for
Russia) and real wage (missing for Finland, Ruasih Switzerland). Economic characteristics
are taken from Mitchell (2007) and real wage fromlidmson (1995). We accessed the cultural
distance measures from Sin (2011). These measwes ariginally collected by Alesina, et al.
(2003); Fearon (2003) and Hofstede (1980). Reakwsgndexed to US = 100. Natural increase
is crude birth rate minus crude death rate. Infanttality rate measured per 1000 live births.
Linguistic distance theoretically varies between(dlose) and 1 (far). Religious distance
measures the chance that two randomly selectedergsi one from the country of origin and
one from the US, are of different religious backgrds. Cultural distance varies between 0.3
(close) and 2.1 (far) in this sample. Standardrsraoe in parentheses.

* Column 3 regresses the immigrant earnings permdtgach of the RHS variables listed in the
first column in turn.

** Column 4 adds “share in agriculture” to eachresggion (except in the “share in agriculture”
row, in which case the real wage is added).
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*** Column 5 adds the cultural distance and religgssimilarity measures to each regression. In
“cultural distance” row, we only add religious slamity and in “religious similarity” row we
only add cultural distance.
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Table 2.7: Robustness for age-earnings profile ingmel sample, 1900-1920

A. Without country FE

B. 4 arrival cohorts

C. Country x cohort FE

RCS Panel RCS Pane€l RCS Pan€l
0-5 years in US -132.53 632.18 4452 588.60 -6.806 640.95
(169.89) (214.37) (219.02) (262.28) (247.55) 277.98)
6-10 yrs in US 362.45 736.20 86.587 399.58 332.24 02.96
(145.07) (180.92) (196.75) (226.47) (228.31) 0(26)
11-20 yrs in US 474,73 569.06 226.58 347.85 986 586.86
(92.613) (110.09) (155.93) (167.73) (203.68) 1(28)
21-30 yrs in US 436.39 359.30 196.66 136.77 .6GR7 387.28
(100.04) (108.00) (157.90) (165.04) (206.22) (B3]
30+ yrs in US 300.30 398.08 184.00 198.59 414.38 457.35
(148.23) (147.04) (187.25) (189.01) (236.21) o(B3)
D. In(occupation score) E. Raise farmer income F. 1900 income
RCS Panel RCS Pan€l RCS Pane€l
0-5 years in US 0.051 0.087 -670.49 26.20 -3241.162717.00
(0.010) (0.011) (182.15) (221.63) (148.88) (486
6-10 yrs in US 0.066 0.083 -340.30 120.39 -2694.032033.67
(0.008) (0.009) (166.45) (196.15) (142.32) 490)
11-20 yrs in US 0.063 0.069 -248.11 -36.01 -2257.031972.49
(0.006) (0.007) (128.91) (140.41) (113.37) (B59.
21-30 yrs in US 0.053 0.060 -227.43 -206.59 -2085.0 -1945.88
(0.006) (0.006) (133.38) (139.12) (115.48) (re9
30+ yrs in US 0.044 0.057 -221.87 -129.70 -1828.411755.42
(0.008) (0.008) (170.33) (169.90) (137.24) §103)
G. Drop child migrants H. State FE |. State* urban FE
RCS Panel RCS Pane€l RCS Pane€l
0-5 years in US -419.28 212.13 -1654.14 -1138.32 218%65 -1430.21
(191.28) (232.69) (198.71) (301.55) (197.41) (301.41)
6-10 yrs in US -95.30 259.10 -1285.28 -759.39 -20B9 -1132.61
(177.25) (210.17) (190.91) (257.23) (189.70) (257.31)
11-20 yrs in US -50.80 67.75 -1193.63 -960.18 -18460 -1032.53
(144.09) (160.15) (157.29) (201.16) (156.93) 199.08)
21-30 yrs in US 120.75 -81.71 -1073.68 -1139.49 59184 -1111.17
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(148.59)  (161.72)  (163.78)  (209.51)  (163.46) 210(92)

30+ yrs in US 118.75 62.60 -1008.40  -577.14  -1B39 -478.06
(201.37)  (209.79)  (196.08)  (229.82)  (193.29)(230.63)

Notes to Table 7: See notes to Table 4 for samgd#trictions. All regressions follow the
specification in Table 4 with the exception of thedification listed in panel titles. In Panel B,
the four arrival cohorts are 1880-85; 1886-189(®1185; and 1896-1900. Panel C interacts the
single cohort indicator (1891-1900) with countryefil effects. In Panel E, we raise farmers’
income by 20 percent. Panel F replaces the 1950pation score measure with occupation-
based income from the 1900 Cost of Living Survegnd? G drops immigrants who arrived in
the US before age 10 or after age 40. Standardseare in parentheses. Sample size for Panels
A-E is 262,248. Panel F has 264,338 observatioasglPG has 246,365; Panel H has 228,793
and Panel | has 227,930.
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Figure 2.1: Inferences about immigrant assimilationn cross-sectional and panel data
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Notes: The graph in the northwest corner depictaiegs for four hypothetical migrants. For
illustrative purposes, we assume that natives #@dnn every year. Migrants A and B arrived in
1895 and earn 100 and 80 respectively. Migrantt@me to his home country in 1909. Migrants
C and D arrived in 1915 and earn 60 and 40 resmdygtiThe graph in the southeast corner
illustrates inferred assimilation profiles from aries of hypothetical datasets. The line labeled
‘CS’ refers to the 1920 cross section, whereinsgaecher would compare migrants C and D to
migrant A. The line labeled ‘RCS’ refers to two eaped cross sections (1900 and 1920), with
which a researcher could compare migrants A and B900 to migrant A in 1920. The line
labeled ‘Panel’ refers to a panel data that follomgrant A over time.
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Figure 2.2: Sample Census manuscripts illustratingnatching procedure, 1900-1910-1920
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Figure 2.3: Convergence in occupation score betwe@ammigrants and native-born workers
by time spent in the US, cross-sectional and pangata, 1900-1920
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Notes: Plot of coefficients for “years spent in th8” indicators in equation 1. See Table 4 for @ioieits and

standard errors.

Figure 2.4: Initial earnings gap between native- ath foreign-born in panel sample.
Natives versus immigrants upon first arrival (0-5 years in US) and after time in the US

(30+ years in US), by country of origin
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Notes: Graph reports coefficients on interactiotwleen country-of-origin fixed effect and dummy \edaies for
being in the US for 0-5 years or for 30+ years fr@gression of equation 1 in the panel samplecaédifficients for
the 0-5 year interaction are significant excepséhfor Austria, Germany, Ireland, Italy and Swedém differences
between the 0-5 year and 30+ year coefficientsigi@ficant except that for Finland.
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Figure 2.5: Changing quality of arrival cohorts, diference between immigrant penalty for
early and late arrivals in panel sample, by countryof origin
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Notes: Estimates based on a version of equatioithlfeur dummy variables for arrival cohorts in thanel sample
(see Table 5, Panel B). The graph reports therdiffie between two coefficients: one interacts atgtof-origin
fixed effect with the dummy variable for arriving the US between 1880 and 1884 and the other attethe
country fixed effect with a dummy variable for airig in the US between 1895 and 1900. Differented are
significantly different from zero are in black.

Figure 2.6: Implied selection of return migrants, Dfference between estimated convergence
in panel and repeated cross-section data, by coumtiof origin
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Notes: Figure reports the difference between imamitg’ occupational upgrading relative to nativesfi(eed as the
difference between occupation-based earnings 8@eryears and after 0-5 years) in the cross-sectvsus the
panel sample, by sending country. Results are fregnession of equation 1 pooling the panel andsesestion
samples. Coefficients that are significantly diéfet from zero are in black.
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Figure 2.7: Convergence in occupation-based earnis@cross immigrant generations.
First-generation and second-generation migrants veus natives,
By country of origin
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Notes: We estimate the regression in equation araggly for each group and for each country —
immigrants (i generation), US natives in the same Censusesgasias the immigrants, sons of
immigrants (2° generation), US natives in the same Censuses gesl as the " generation
sample. The bars for the first generation reprefieatdifference in the predicted occupation-
based earnings of an immigrant who came in 1890is88 years old in 1910, relative to a 35-
year old native. The bars for the second generagpnesent the difference in the predicted
occupation-based earnings of a man born in theddBimigrant parents relative to a man born
in the US to native parents, both of whom were 8&ry old in 1930. First generation immigrants
are taken from the panel sample. Natives and segendration immigrants come from IPUMS
data in the respective Census year.
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Chapter 3: Does the language of instruction affedabor market
outcomes? Evidence from South Africa

3.1 Introduction

The language of instruction in primary school aegdnd is a subject of debate, both in
the United States in the context of Hispanic sttsl@amd in post-apartheid South Africa where
schools must choose between the mother-tongue aglisk or Afrikaans for Black students.
The language of instruction could directly influenanguage skill and literacy, but could also
directly or indirectly affect other important outoes, such as wages and educational attainment.
To the extent that the language of instruction @ffeschool quality it could influence health
outcomes, fertility, and social factors such amefi®

Instruction in a student’s native language couldehboth positive and negative effects.
Educating students in their mother tongue for thst fyears of school will raise the chances of
building non-language cognitive skills such asrdityy and numeracy. In addition, school might
be more accessible for students. Students coutddre likely to enter school because they can
understand the language. If they were going to dryap when the language of instruction
changes to English, then increasing years of madtmgue instruction will prevent dropout.

There could also be positive school quality effe€isr example, in South Africa, most
teachers of Black children are Black so by teaclmnBnglish they are teaching in their second
language. Quality of instruction might go up if yheeach in their first language. There is
evidence that teachers who speak the same lan@sagfeeir students are also better able to

impose discipline, increasing the probability tils&tidents learn well (Taylor and Vinjevold,

% In this paper | look at literacy, educational ittaent, wages, and fertility. The South African ses does not ask
about other health outcomes.
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1999). Finally, parents who speak only the motbagtie are more likely to be able to help with
school work if their student’s work is in a langeagey know.

On the other hand, teaching in English could ireee&nglish language skills, the
language of most market transactions. In contempdBauth Africa, using one language of
instruction could enhance diversity in classrooather than separating students across language
and therefore race. English skills are importamtdbtaining higher paid jobs, particularly in
post-colonial countries where government jobs meqthe colonial language. There is a wealth
of literature about returns to English speakinditgbwhich is primarily based on the United
States?

Estimating the effect of the language of instructie difficult because it is often an
endogenous choice that parents can make on beh#ieio children. In contemporary South
Africa, parents can choose the school that theld ettends and can also influence the language
of instruction through voting for School GoverniBgdies. Richer parents are more likely to
send their children to schools with instructioringlish.

This paper uses a difference-in-difference framéwarthe context of an exogenous
change in the language of instruction to identtg effect of increasing a student’'s potential
years of mother tongue instruction from four yetrssix years. In 1953, the neapartheid
government in South Africa passed the Bantu Edowgafict which mandated eight years of
mother tongue instruction for all Black studentsoPto the law, instruction was in the student’s
mother tongue for less than eight years. Beforepiblecy change, mother tongue instruction

lasted for four years in the Transvaal, Cape, ame State provinces and for six years in the

% See, for example, Bleakley and Chin (2007), McMai@ould and Welch (1983), Chiswick (1991), and
Dustmann (1994).
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Natal province. | use the 1980 South African cenisuexamine labor market and other outcomes
of men and women aged 28 to 48 who were affectatidyeform.

My results indicate that increasing exposure to hmottongue instruction had small
positive effects on male wages of 1-4%. | find thgracy and education levels increase in
response to the policy change and that the wagedse is through these channels. | also
examine results for women and find smaller effertsvages despite increases in education and
literacy.

This paper is most closely related to Angrist aray(1997) and Angrist, Chin, and
Godoy (2008). Angrist and Lavy (1997) use a natargleriment in Morocco to infer the effect
of French language skills on test scores and tiven®to school. Using a change from French to
Arabic instruction after grade six, their differenn-difference specification uses cohorts
affected and unaffected by the change as wellutests who obtained more than grade 6 and
those who did not. They find strong negative effeat “Arabization” on both test scores and
returns to schod\’

Angrist, Chin, and Godoy (2008) use a similar idfedtion strategy to determine the
effects of Spanish-only schooling on language skill Puerto Rico. They use the change in
1949 from some years of instruction in English boirsstruction in Spanish. Controlling for
education-cohort trends, they find that the languafyinstruction does not matter for English
skills. Their paper highlights the importance ot@anting for selection of skill groups into
higher grades as well as controlling for trendscklgan bias results.

My paper makes three contributions to the liteeton language of instruction. First, |

use cross-province variation and over-time vamatiich allows me to construct difference-in-

®7 An important difference between my paper and Angnsl Lavy is that | focus on instruction in mothengue.
In contrast, a majority of the population of Morocis Berber and does not speak Arabic or French &sst
language so this policy probably did not affect entiran the urban minority

106



difference estimates without using educationalirattent as a source of variation. Educational
attainment is a potentially problematic source afiation because it is likely endogenous to the
policy reform. If there was selection into higheades induced by the policy change and these
were less able students, then the estimates oéfteet will be biased. | have cross-province
variation which allows me to still construct diféerce in difference estimates without using
educational attainment. Second, as argued aboeepdticy change in South Africa was
exogenous to the population it affected. It wasaegul by the white government and was not in
response to popular demands. The policy changk®imcco and Puerto Rico were the result of
national debates about the best language of ingtrud-inally, by using the 1980 census, | look
at long run effects of this policy change.
The paper is organized as follows. Section 2 pewiackground on South Africa’s

population and history, and outlines the languagi®rm in detail. Section 3 presents the
difference-in-difference identification strategyeciion 4 explores the results and Section 5

concludes.

3.2 Background

South Africa’s population consists of three majacial groups. The Black, or African,
population made up approximately 80% of the popurtain 1980. Whites constituted 9% which
can be broken into Afrikaans- (60%) and Englishapey (40%) groups. The Coloured
population constituted an additional 9% of the pgapon and was found predominantly in the
Cape Provinc&® Before apartheid was introduced in 1948, the Bhglspeaking white

population was substantially more educated tharmAfnkaans speakers. Until 1994, the Black

% |n South Africa, “Coloured” means mixed race. M@sioured people are of Afrikaans and Black desaert
speak Afrikaans as a first language. This racengasubject to all of thapartheidrestrictions but did have a
specific education department and set of schools.
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and Coloured populations were not eligible to vatenfluence policy; even though the formal
system ofapartheidwas not introduced until 1948, a less formal systestricted the vote and
government to whites only.

Mariotti (2009) argues that the differences in ediomal opportunities between
Afrikaans and English speakers and the resulticgrre differences influenced the direction of
policy in South Africa throughout the ®@entury. The Afrikaans speaking population, much
larger than the English population, dominated Sédtltan politics for most of the fbcentury.
The National Party, supported by the Afrikaans pajon, won the 1948 election and instituted
apartheid a system of formal separation of the races. dpartheidgovernment’s goal was to
separate the lives of the races, with the Blackufadjfpn providing a labor source for unskilled
and semi-skilled jobs. To this end, major policyarbes included the restriction of movement of
the Black population, the creation of Black “honmela”, formal job reservations for whites, and
a reform of the education system in the early 185%

The apartheid government worried about competition for semiiskil jobs between
Blacks and white Afrikaans speakers, so formal febervation was legalized through the
prohibition of Black union membership. Job skilassifications were used to determine which
races could work in these jobs. Mariotti (2009)wbdhat this system had partially broken down
by 1980 due to increased skills of whites and iasiregy demand for semi-skilled labor. Blacks
were more likely to be working in semi-skilled joims1980 than a decade previously, but there

were still substantial restrictions on the jobsytheould obtain. To the extent that these

% Formal homelands were created in areas with lamslitable for major agricultural production. Theaeheid
government envisioned that the Black population ldidire solely in these areas, which would everubbécome
nominally independent, and that Black workers woatdy serve as migrant labor. The homelands grégual
obtained “independence”, with the Transkei, Boptawana, and Venda homelands being independent 89, 19
with an additional seven still considered a parBofith Africa. Despite the nominal independencthethomelands,
they were never recognized by the internationalroanmity.
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restrictions meant that skill was not rewardedha tabor market, any positive effects of the
language reform on literacy would not necessamyehtranslated into higher wages.

Before apartheid the education system was a mix of publicly-preddeducation and
mission or other private schools; provinces enjogatbnomy over education policy. In 1951,
the new government established the Eiselen Comonisghose task was to examine the Black
education system and make suggestions for a natoii@ation policy. In addition to a revision
of the curriculum, the commission recommended dlidlack students be taught in their mother
tongue for the first eight years of school.

In 1953, theapartheidgovernment passed the Bantu Education Act whitdbkshed a
separate department of education for Black edutati® well as national control over all
education policy. The unstated objective of thagyolvas to create a population skilled enough
to meet the growing demand for industrial and ngnliebor but not literate enough to join the
intellectual class. Black education was meant taréi@ing to work unskilled and semi-skilled
jobs.

The Act also implemented the Eiselen Commissioet®mmendation that all students be
taught in their mother tongue for the first eigleiays of school (Taylor and Vinjevold, 1999).
Students were then taught after year eight in aahiknglish and Afrikaans. The predominant
white language in the area was required as a duibgee the second year of school and the other
“white” language was introduced in the fourth y@dartshorne, 1992: 197).

Language of instruction policy before the 1950'@swargely a relic of the practices of
mission schools, which were established in tH& déntury. Natal schools taught in the student’s

mother tongue for six years and in the three opitevinces—the Transvaal, Cape, and Free
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State—instruction was in the student’s mother tenfpr only four years. All students were
taught in either English or Afrikaans thereafter.

After the reform, the new language policy was impdated from the fifth year of school
(grade five) to the eighth year of school (gradghgigradually, beginning in 1955. In 1955, all
fifth graders were taught in their mother tongue. 1956, mother tongue instruction was
extended to grade six. By 1958, all students thnogrgde 8 were taught in their mother tongue.
Outside of Natal the implementation of the policgant that students in grade five or below in
1955 would have had eight years of mother tongstuntion but anyone who had passed grade
5 by 1955 would have had only four years. For eXdamg student who was in sixth grade or
beyond in 1955 was already taught in English andidmot switch back to her mother tongue.

In Natal this meant that the policy did not takkef until 1957 when grade seven switched
from instruction in English to mother tongue. Hérme first cohort affected was those who were
in fifth grade in 1955 and consequently in sevaytdde in 1957. Therefore, anyone who had
passed fifth grade by 1955 was not affected byctenge in either the treatment or control

provinces. Hartshorne (1992: 198) argues that ttieypwas strictly enforced.

3.3 Identification Strategy

My difference-in-difference strategy exploits théfetent exposure to mother tongue
instruction across cohorts and provinces. My apgraa similar to that of Angrist and Lavy
(1997) and Angrist, Chin, and Godoy (2008) in titauses a policy change as a natural
experiment to estimate a difference-in-differencgiation, but differs because it uses cross-

province instead of cross-education group variation
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My difference-in-difference strategy is describadTiable 2. | compare cohorts affected
and unaffected by the policy change and also coenpanvinces which were affected in different
ways. | define a variable TCF to include being boutside of Natal, or in the Transvaal, Cape,
or Free State provinces. The “old” cohort includedividuals born before 1942 while the
“young” cohort includes those born in or after 1948e first difference is the difference across
cohorts within each province. In TCF, the “old” cohwas taught in their mother tongue for four
years while the “young” cohort had eight years aftimer tongue instruction. Similarly, in Natal,
the “old” cohort received six years of mother toagastruction, while the “young” cohort
experienced eight years. Therefore, the policy ghamduced an increase of four years of
mother tongue instruction outside of Natal, in T@RJ only two years in Natal.

The second difference is across provinces. Subtgathe change of two years from
grade six to eight in Natal from the change of fgaars from grade four to eight in the
Transvaal, my difference-in-difference estimatoamees the effect of increasing mother tongue
instruction by two additional years.

To interpret my difference-in-difference estimatas causal, | must make certain
assumptions. First, | assume that children statbdol at age eight and progressed through one
year of school each year. The school starting dgeight is well documented (South African
Bureau of Racial Affairs, 1955). The assumption ttadents progressed through one year of
school each year is strong for a developing courint is a necessary assumption for my
identification strategy. Second, | assume thatdeti attend school in their province of birth
which is reasonable given the low internal mignatrates and the migration restrictions in this
time period. Finally, | must assume that Natal #mel other provinces had similar pre-trends in

the variables of interest.
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My first specification compares individuals in ttveo cohorts of interest who were born

in Natal to those born outside of Natal:

(1) Yimp =@+ pyoung* TCE+0,+y,+p,+¢&;,

for individual i born in yeay in municipalitym, and who lives in province. Dummy variables
for TCF andyoungare absorbed by fixed effects for birth municityaiind for each age. Fixed
effects are also included for province of resideimc&980. The parametgris the difference-in-
difference estimator for the effect of increasingars of mother tongue instruction by two
additional years.

The second specification allows for more flexigilbetween provinces and estimates a
separatg for each province:

) VYimp = a+pyoung* Transvagl+ B, youny Capep, youhg Freestate +¢,

where the same fixed effects are included as abbwe.parameters,, f», andfs represent the
effect of increasing years of mother tongue ingtomcby two years in the Transvaal, Cape, and
Free State provinces, respectively.

Note that these difference-in-difference estimaes intent to treat (ITT) effects, not
average treatment effects (ATE). | do not requhed tiny student actually attain grade 5 or grade
7 in order to be considered in the treatment grélgwever, if no one passed grade 4 or grade 6,
we would not expect to find significant results.

The primary concern with this identification seégy is that there are differential trends in
the outcome variables between Natal and the otlveetprovinces. If income, for example, is
growing faster in the Cape Province than in Ndten we might see that the “young” cohort has

higher wages in the Cape after the policy changeljacause of these differential trefls.

% I'm planning to test this using older cohorts where not affected by the policy change. | will ¢eea placebo
test assigning “treatment” to a cohort who was fataéd and check that we do not see similar results
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3.4 Census Data and Descriptive Statistics

The analysis uses individual-level census data feo00% sample of the 1980 South
African censug? This census collects information about age, mpaiity of birth®, province of
residence, education level, yearly income, employnstatus, and the self-reported ability to
speak, read or write English and Afrikaans. Adaiély, for women, the questionnaire asks the
number of children ever born to the individual.

Multiple measurement problems in the Census coatdntially affect the results. First,
the data exhibit significant age heaping at muspbf five as well as at age 32. Individuals who
report one of these ages have lower average edoahfittainment and lower reported income.
This age heaping does not fall at age 38, the tb&tiveen young and old cohorts, so it will
only affect the results if it is differential aceoprovinces. Table 3 provides evidence that the age
heaping is relatively consistent across provinces.

Second, twenty-two percent of blacks were not emated in the census (South African
Data Archive, 1980). If this under-enumeration waareas with high returns to language skills
(e.g. urban areas), then this will potentially affey results if the extent of migration into these
areas differed across provinces and cohorts. Faimple, if those who were more affected by the
policy change were more likely to move to urbanaarghen undercounting these individuals

would lead to understating my results.

™ The full count of the 1980 census is availableSiatistics South Africa’s website. Additional cesss are
available from 1970, 1985, 1991, 1996, 2001, an@i72But 1980 is the only census which includes &etai
information about place of birth as well as incofoethe Black sample. The 2001 census reports peavof birth

as defined in 2001, but the provincial boundariesnged after the end of apartheid so it is diffitolcreate a 1-1
mapping between these reports and where the indilidould have been born and educated. The 200suseaiso
only reports income in intervals.

21n 1980, there were 324 reported municipalitiebioth. Including fixed effects for birth municipgl allows me
to control for any differences in school qualitytlzis level.
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Finally, the Black homelands which had alreadyia¢td “independence” in 1980 were
not enumerated even though in 1955 they were affeby the policy change. Migrants out of
these homelands were enumerated in the census,tlsese migrants are different than non-
migrants then the difference-in-difference coeéftdi could be biased. | check my results using
only blacks born outside of independent homelands.

A full list of the dependent and the independeariables used in the analysis are defined
in Table 4. | restrict my attention to individualtio were between ages 28 to 48 in 1980 because
younger cohorts were potentially affected by vasialisruptive incidents in schools in the
1970’s, and older cohorts do not provide a goodpanmson group due to trends in educational
attainment® This age group is divided into young and old céhbased on the age at the time of
the language reform. As discussed above, the yoahgrt is defined as anyone who was born in
or after 1942, or who is 38 or less in 1980.

Individuals are assigned to their province of bisdsed on the reported municipality of
birth. | create dummy variables for having beennbor Natal, being born outside of Natal
(“TCF”), and individual dummies for being born inet Transvaal, Cape, or Free State provinces.
As noted above, | assume that individuals are @ddada their province of birth. | create dummy
variables for province of residence in 1980 whicé also included as controls in my primary
specifications.

Log wages are defined as the natural log of redoy&arly income for those who were
employed at the time of the census. | explored nii@e selection into employment, but the

language reform appears to have had no signifieiett on the probability of being employed.

3 Results are robust to changes in the age cutdéitber side.
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Variables for the number of children ever bornvi@men and years of education are obtained
directly from the censu§.

Finally, the census asks whether individuals cagakpor can speak, read, and write,
Afrikaans and English. | use these separate vasatol construct an indicator variable for having
some skill in one of the two languages, definetbeiag able to speak or speak, read, and write.
A variable for being literate in a “labor marketinguage is defined as being able speak, read,
and write either English or Afrikaans. | considetiblanguages together rather than individually
due to the predominance of Afrikaans in the FreseSand Transvaal provinces and of English
in the Natal and Cape provinces.

Descriptive statistics for each cohort of men aramen, respectively, are presented in
Table 5 and Table 6. For both groups, educatioael$eshow an upward trend in both provinces,
which appears to be partly driven by a larger paagge of individuals having attended school.
Both literacy and the ability to speak English ofrikaans are lower in Natal but increase
between cohorts in both the treatment and contmlipces.

Before analyzing the effects of the language refdrinst verify that the policy change did
induce a greater number of years of instructiomiother tongue. In particular, | expect that
actualyears of exposure increased more outside of Natadre the years giotentialexposure
increased by four years, than in Natal where yeagsotential exposure increased by only two
years. Indeed, | find that, for men, years of exjpesncreases by just over a year in Natal.
Similar patterns hold for women. The reason whyitleeease in actual years of exposure does
not equal the potential years of exposure is becaas every student stays in school through

grade six, seven, or eight. In fact, around halth& population attained at least grade 5 so a

" Unfortunately, the 1980 census data lumps togeftaes 1 through 3 so anyone who attends schodldas not
pass third grade is assigned three years.
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significant part of my sample was affected by teéomm. This is important given that my

difference-in-difference coefficients are intentreat estimates.

3.5 Results
A. Men

| begin by examining the effect of the languageomaf on wages and other adult
outcomes for cohorts of men affected by the potieginge in different ways across provinces. |
first consider the comparison between young (a#fd@ctand old cohorts and the difference
between Natal and the other three provinces. [Riffee in difference estimates [pfor men in
specification (1) are presented in Panel A of TableSecond, | compare each province
separately to Natal in Panel B. This panel prestmgsestimates for eagh in specification (2).
Separate regressions are presented for seven edifferutcome variables. Recall that the
coefficients represent the effect of increasingryed instruction in a student's mother tongue
from by two additional years.

Column (1) suggests that the effect of increasigher tongue instruction for two years
was to raise wages later in life by 1.4%. Thistrefeship is marginally significant in the whole
country, but is larger (3.4%) and highly signifitam the Free State province. The estimates are
between 20 to 50 percent of the return to a yeardoication of 7%. Wages in the Free State
province are about 20% lower on average than therdhree provinces which might explain
why | see larger effects on wages in this province

The remainder of the table explores other outcowtegsh may help explain the increase
in wages from this policy change. First, | considdnether the policy increased levels of

education. | find that there was a response t@ttey change of 0.089 years more of education
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in the whole country. The effect was larger at @.Y&ars in the Transvaal and was 0.086 years
in the Free State. There were no significant effect education in the Cape Province. It appears
that slightly less than half of the effect of thegram on wages can be explained by observed
increases in years of education. That is, giveetarm to schooling of 7%, an increase of 0.089
years of education would increase wages by 0.6499089*7). This is almost half of the 1.4%
increase in wages in the country as a whole.

Beyond years of schooling, two additional outcorttest may be affected directly by
mother tongue education are ability to speak Ehghis Afrikaans and the ability to read and
write, either in one of these languages or in onedsher tongue. In column (3), | find negative
effects of mother tongue instruction on the ability speak English or Afrikaans. In the
Transvaal, students are 1.5 percentage pointdikedg to speak English or Afrikaans, while in
the Free State they are 4.1 percentage pointsiktebgs These estimates are quantitatively large,
representing a decrease of 2.8% and 6.6%, respBgcton the national mean ability of 60%.

Column (4) presents results for literacy in EnglshAfrikaans, measured as having the
ability to speak, read, and write one of these Uaiggs. The effect seems to be homogenous
across provinces. The estimated effect of incrgasiother tongue instruction by two years is a
1.5 percentage point increase in the probabilithaihg literate in English or Afrikaans. Again,
these effects are large, showing a 3.5% increaghenational mean of 41%%.In column (5), |
show some weak evidence that ability to read antevim any language went up, suggesting
positive human capital effects of the policy chanfee policy seems to reduce spoken English

fluency, which can be absorbed as a by-productasiscoom instruction in English, but to have

5 |deally, 1 would like to use this increase intiey induced by the policy change for an IV esteraitthe return
to literacy in the 1980 South African labor markétwever, since the policy change also inducedspaese in
terms of education, it is not a valid instrumentlfteracy.
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increased written literacy in English, which iscamhal subject, the learning of which appears to
improve when taught in one’s native tongue.

Finally, I consider whether higher wages might ber@duct of a more mobile population
moving to cities or high wage areas. In column (6ind that those affected by the policy
change are slightly more likely to have changed impalities between 1975 and 1980, but that
the effect is not large.

In Table 10, | consider to what extent we can d@rpthe increase in wages from the
increase in mother tongue instruction by includedgication, English/Afrikaans speaking ability,
literacy, and migration in the regression. The ioagincrease in wages of about 1.4% decreases
by almost half to 0.08% when including educationaasadditional control in the regression,
suggesting that the effect on education account$ddf of the effect on wages. When | add
ability to speak English or Afrikaans, the estimgtees down slightly to 0.06%. The second
variable that seems to matter after education istyako read or write English or Afrikaans.
Including literacy makes the coefficient decreas®.03%. The results in this table suggest that

most of the effect on wages goes through increaseducation and literacy.

B. Women

Similar results are found for women. Table 8 préseestimates for women of
specification (1) and (2) in Panel A and Paneldspectively. An additional outcome variable,
number of children ever born, is considered for veam

Column (1) shows significant effects on wages omlythe Transvaal where wages
increase by 2.3% The weak effect of the program on women’s wagesuisc despite a

significant effect on educational attainment fommen in column (2). The effect was an increase

" Women are much less likely to be employed than amehare found in a smaller range of different jobs
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of 0.155 years in the whole country, 0.164 in tmanBvaal, and 0.199 in the Free State. These
results lend support to the hypothesis that motbegue instruction increases accessibility to
school and retention in school for girls. This alastrates the fact that using education
attainment in the difference-in-difference speeifion would be incorrect since education levels
seem to have endogenously responded to the change.

Estimates of the effect on English or Afrikaansalpeg ability and literacy in columns
(3) and (4) are similar to those for men. Incregsyears of mother tongue instruction by two
years decreased the ability to speak English oikké&dins by 1.7 percentage points in the Free
State. The effect on literacy is an increase of gz&entage points in the whole country, 1.8
percentage points in the Transvaal, and 3.5 pagemoints in the Free State. Women are also
more likely to be able to read and write any larggyaolumn (5) shows that the probability goes
up by between 1.3 and 3.2 percentage points.

In column (6), | find little evidence of those wheere affected by the policy are more
mobile. Finally, for women only, | consider whethérs policy change resulted in a change in
fertility patterns. We might expect that fertilithecreases with education levels and therefore that
since this policy induced an increase in educataill also see a decrease in fertility. In fact,
this pattern is borne out in Column (7). Totaliféyt of women affected by the policy goes down
by almost 0.1 children in the Cape Province andabyost 0.2 children in the Free State

Province.

C. Robustness

In Table 10, | consider a variety of robustnessckheAs noted above, we might worry

about non-enumeration of independent homeland989.1l therefore drop those born in the
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four homelands which were independent by 1898Dolumn (2) restricts to those born outside of
independent homelands. If anything, results aenger when excluding these homelands. This
is most likely because of selective migration duthe homelands; those from the Transkei were
most likely to be working in low wage jobs as miakor or truck drivers.

In Column (3), | show that the results are simidren using age and age-squared as
controls instead of a series of dummy variablesefimh age. Columns (4) and (5) assume that
students start school at age 9 and age 10, regglgctihis is equivalent to starting school at age
8 and repeating one or two grades. Results arestabwarying the time at which students start

school.

3.6 Conclusion

The Bantu Education Act provides a way to estabtish effects of mother tongue
instruction on a range of outcomes in 1980. Theltedaken together are consistent with the
hypothesis that mother tongue instruction incredsechcy and educational attainment. Mother
tongue instruction appears to have had positiveceffon school retention for girls, which was
one of the hypothesized effects.

This paper illustrates that the effects of mothamgue instruction can be different
depending on context. In Morocco, Angrist and Lg1p98) found that Arabic instruction
reduced French reading and writing skills and thest was reflected in lower wages. Angrist et.
al (2008) find no effects of Spanish instructionEmglish skills. My results are opposite in that
mother tongue instruction increased literacy, thes reflected in slightly higher labor market

outcomes, and | find significant negative effeatsspoken language skills.

" These four homelands were called TVBC, short f@n$kei, Venda, Bophutatswana, and Ciskei. Theskein
Ciskei, and Venda were located entirely within @ape Province. Bophutatswana was primarily in tren3vaal
Province.
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Overall, it seems that mother tongue instructiaghinhave positive effects on school
guality as evidenced through the increases inaliterof men and women. This cannot be
disentangled from the relative benefits of teachimgenglish versus teaching English as a
subject, as was done after the reform. The estsnasented in this paper most likely overstate
the effects of simply changing the language of ruttion, since they include effects on
instructional quality and the ability of parentshtelp their children with homework.

In postapartheid South Africa, most children are taught in Englisbni grade one
because their parents view this as the best wégata. Results from this paper suggest that this

is perhaps too early for students to begin in Ehgli
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Tables

Table 3.1: Years of Potential Mother Tongue Instrution by Birth Province and Birth Year

Cohort Birth Year Years of Mother Tongue Instruntio
Natal TCF
Old 1932 6 4
Old 1933 6 4
Old 1934 6 4
Old 1935 6 4
Old 1936 6 4
Old 1937 6 4
Old 1938 6 4
Old 1939 6 4
Old 1940 6 4
Old 1941 6 4
Old 1942 6 4
Young 1943 8 8
Young 1944 8 8
Young 1945 8 8
Young 1946 8 8
Young 1947 8 8
Young 1948 8 8
Young 1949 8 8
Young 1950 8 8
Young 1951 8 8
Young 1952 8 8
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Table 3.2: Years of Potential Mother Tongue Instruon by Cohort and Birth Province

Born before 1943 (“Old”) Born in or after 1943 Difference:
(“Young”)
TCF 4 8 8-4
Natal 6 8 8-6
Difference in Difference: 6-4

Note: TCF refers to the Transvaal, Cape, Free $rat@nces
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Table 3.3: Percentage of Men Reporting Each Age ®irth Province

Age Transvaal Natal Free State Cape
28 7.84 7.87 8.03 7.85
29 6.16 6.25 6.09 6.36
30 9.03 8.89 8.48 8.56
31 4.76 4.75 4.62 4.69
32 6.54 6.3 6.37 6.36
33 4.38 3.76 4.19 4.65
34 4.66 4.38 4.28 4.68
35 5.74 5.64 5.82 5.4
36 5.15 5.34 5 4.79
37 3.37 3.33 3.37 3.77
38 5.66 5.75 5.47 5.37
39 4.11 4.33 3.93 4.67
40 7.21 7.33 7.26 7.64
41 2.88 2.53 2.77 3.09
42 4.12 4.4 4.08 4.14
43 2.72 2.68 2.66 2.8
44 2.59 2.5 2.34 2.6
45 4.6 5.07 4.83 4.16
46 2.6 2.64 2.97 2.64
47 2.2 2.3 3.71 2.36
48 3.67 3.97 3.73 3.44
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Table 3.4: Variable Definitions

| ndependent Variables

TCF Born in Transvaal, Cape or Free State Provinces
Young Born in or after 1943

Transvaal Born in the Transvaal Province

Cape Born in the Cape Province

Freestate Born in the Free State Province

Dependent Variables

Years of education Number of years of educationptetad
Log wage Natural log of reported income

Speaks White Speaks English or Afrikaans

Literate White Reads and Writes English or Afrikaan
Literate Any Reads and Writes in any language
Migrant Changed municipalities in past five years
Employed Reports being an Employer or Employee
Children Number of children ever born (women)
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Table 3.5: Summary Statistics for Men, 1980

All Natal "OId" TCF"OIld" Natal "Young" TCF "Yourlg

Age 36.38 43.02 42.95 32.47 32.46

(5.96) (2.96) (2.95) (3.24) (3.21)
Income 1517.28 1542.11 1505.34 1520.07 1521.3

(1232.26) (1341.43) (1339.05) (1202.79) (1154.06)

Years of school 4.24 3.5 3.75 4.29 4.61

(3.64) (3.61) (3.61) (3.66) (3.62)
Percentage with no 0.35 0.44 0.41 0.34 0.31
education (0.47) (0.49) (0.49) (0.47) (0.46)
Percentage with more 0.49 0.39 0.43 0.49 0.54
than 4 years of (0.49) (0.48) (0.50) (0.50) (0.50)
education
Average years of 3.57 2.85 2.27 4 4.34
mother tongue (3.01) (2.68) (1.91) (3.25) (3.24)
education
Speaks English or 0.60 0.37 0.61 0.43 0.66
Afrikaans (0.49) (0.48) (0.49) (0.50) (0.47)
Literate in English or 0.41 0.30 0.37 0.37 0.45
Afrikaans (0.49) (0.46) (0.48) (0.48) (0.50)
Potential years of 6.00 4.00 8.00 8.00

mother tongue
exposure

Note: Standard deviations in brackets
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Table 3.6: Summary Statistics for Women, 1980

All Natal "Old" TCF "Old" Natal "Young"  TCF "Yourlg

Age 35.53 44.29 44.2 30.8 30.72

(7.55) (3.76) (3.70) (4.06) (4.04)
Income 773.67 811.57 731.76 812.25 786.08

(1055.95) (1438.93) (1152.75) (1008.72) (961.61)

Years of school 411 3.06 3.44 4.07 4.64

(3.61) (3.39) (3.54) (3.56) (3.60)
Percentage with no 0.37 0.49 0.45 0.36 0.31
education (0.49) (0.49) (0.50) (0.47) (0.46)
Percentage with more 0.56 0.43 0.47 0.56 0.62
than 4 years of education)  (0.50) (0.50) (0.50) (0.50) (0.48)
Average years of mother 3.55 2.60 2.10 3.85 4.40
tongue education (3.08) (2.67) (1.94) (3.21) (3.28)
Speaks English or 0.57 0.31 0.57 0.39 0.66
Afrikaans (0.49) (0.46) (0.49) (0.49) (0.47)
Literate in English or 0.41 0.26 0.35 0.35 0.48
Afrikaans (0.49) (0.44) (0.48) (0.48) (0.50)
Children ever born 3.07 4.24 4.24 251 2.40

(2.82) (3.24) (3.27) (2.36) (2.27)
Potential years of mother 6.00 4.00 8.00 8.00

tongue exposure

Note: Standard deviations in parentheses.
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Table 3.7: Difference in Difference Estimates of # Effect of Increasing Mother Tongue
Instruction by Two Years: Men

(1) (2) (3) (4) (5) (6) (7)
Log Wages Years Speak White Literate Literate Migrant Employed
Education White Any
Panel A: All Provinces
TCF 0.014* 0.089* -0.018*** 0.015*** 0.009* 0.002* -0.002
(0.008) (0.048) (0.006) (0.005) (0.006) (0.001) .00B)
R-Squared 0.1182 0.1351 0.1915 0.1141 0.0939 0.0763 0.1046
Panel B: Provinces Entered Separately
Cape 0.009 0.037 -0.014** 0.012 0.010 0.011** 100
(0.0112) (0.058) (0.006) (0.009) (0.006) (0.003) .01a)
Transvaal 0.012 0.117** -0.015** 0.016** 0.008 -0D 0.001
(0.009) (0.060) (0.005) (0.006) (0.007) (0.001) .00B)
Free State 0.034*** 0.086* -0.041*** 0.019***  0.016 0.0001 -0.001
(0.009) (0.046) (0.005) (0.005) (0.007) (0.001) .04D)
p-value 0.086 0.066 0.000 0.004 0.094 0.014 0.602
R-Squared 0.1183 0.1352 0.1915 0.1141 0.0939 0.0763 0.1046

Notes: N = 1,415,005 for column (1) and N=1,816,6:0the remaining columns. Standard errors aretefed at
the level of birth municipality. Coefficients preded are the difference in difference coefficie(@§$ or the
coefficient on the interaction between the youngacband the respective province. All regressiorduide fixed
effects for municipality of birth, province of régince, and dummies for each age. P-values areteddor the null
hypothesis that all three young*province coeffitgeare zero. The regressions restrict to ages 28-48
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Table 3.8: Mechanisms, Outcome = Log(Income)

(1) (2 ©)] (4) ()
TCF 0.014* 0.008 0.006 0.0031 0.0030
(0.008) (0.008) (0.007) (0.007) (0.007)
Extra E E,S E,S, L E,S, LM
Controls
R-squared 0.1183 0.2102 0.2108 0.2156 0.2156

Notes: N = 1,415,005. Coefficients are presentedhfe young*TCF variable. The letters in “Extra @ais” refer
to other variables included in the regression. “EEducation level; “S” = Speaks English or AfrikaarfL"=
Literate in English or Afrikaans; “M” = migrated iast five years. Standard errors are clustergdeatevel of birth
municipality. All regressions include fixed effedts municipality of birth, province of residenca,dummies for
each age. Regressions restrict to ages 28-48.
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Table 3.9: Difference in difference Estimates of th Effect of Increasing Mother Tongue

Instruction by Two Years: Women

(1) (2) 3) (4) (5) (6) (7)
Log Years Speak Literate Literate Migrate in Children
Wages Education White White Any past 5 Ever Born
years
Panel A: All Provinces
TCF 0.019 0.155%** 0.001 0.022*** 0.023*** 0.001 :064
(0.0112) (0.050) (0.005) (0.006) (0.008) (0.001) .089)
R-Squared 0.2417 0.2325 0.2844 0.1817 0.1932 0.0373 0.1186
Panel B: Provinces Entered Separately
Cape 0.013 0.094 -0.001 0.023 0.013 0.006*** -0%092
(0.018) (0.113) (0.015) (0.017) (0.015) (0.002) .0f1)
Transvaal 0.023* 0.164**+* 0.007 0.018*** 0.024*** 0-006 0.016
(0.012) (0.050) (0.006) (0.005) (0.008) (0.005) .0dq1)
Free State 0.017 0.199*** -0.017%*** 0.035*** 0.032+ 0.001 -0.194***
(0.017) (0.049) (0.004) (0.006) (0.008) (0.006) .041)
p-value 0.085 0.002 0.808 0.000 0.003 0.128 0.132
R-Squared 0.2417 0.2326 0.2844 0.1818 0.1932 0.0374 0.1186

Notes: N = 643,236 in column (1) and N=1,695,944tli@ remaining columns. Standard errors are aledtat the
level of birth municipality. Coefficients presentatk the difference in difference coefficient$ ¢r the coefficient
on the interaction between the young cohort andrékpective province. All regressions include fixeftects for
municipality of birth, province of residence, anghumies for each age. P-values are reported fondhédnypothesis
that all three young*province coefficients are zdérbe regressions restrict to ages 28-48.
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Table 3.10: Robustness

) (2) 3 4) ®)
No Restriction Drop Homelands Age controls Steho®l 1 Start school 2
year later years later
Panel A: All Provinces
TCF 0.014* 0.019** 0.013* 0.017* 0.013*
(0.008) (0.008) (0.008) (0.009) (0.008)
Panel B: Provinces Entered Separately |
Cape 0.009 0.027** 0.008 0.005 0.014
(0.011) (0.009) (0.011) (0.012) (0.009)
Transvaal 0.012 0.012 0.011 0.017* 0.009
(0.009) (0.009) (0.009) (0.010) (0.009)
Free State 0.034#+* 0.034#+* 0.032%** 0.040*** 0.03
(0.009) (0.009) (0.009) (0.101) (0.010)
p-value 0.0015 0.0008 0.0029 0.0001 0.0123
N 1,415,005 1,195,642 1,415,005 1,415,005 1,415,005

Notes: Column (2) restricts to those born outsifléndependent homelands. Column (3) includes agk aye-
squared instead of a series of dummy variablesdoh age. Columns (4) and (5) assume that stustantschool at
age 9 and age 10, respectively; this is equivalerdgtarting school at age 8 and repeating one or drades.
Standard errors are clustered at the level of lnmtimicipality. Coefficients presented are the défece in difference
coefficients ) or the coefficient on the interaction between jfoeing cohort and the respective province. All
regressions include fixed effects for municipalitly birth, province of residence, and dummies focheage. P-
values are reported for the null hypothesis thhthake young*province coefficients are zero. Tlegressions

restrict to ages 28-48.
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