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Resumo

Este trabalho estima o impacto da cultura no desempenho académico de estudantes
brasileiros em testes padronizados. A partir de dados com identificagdo por aluno, aplicamos
um algoritmo de classificacdo de ancestralidade que atribui ao aluno, com base nos sobrenomes
dos pais, um dos seguintes grupos: ibéricos, japoneses, italianos, germéanicos, europeus do
leste e sirio-libaneses. Mostramos que os alunos com ancestralidade europeia nao-ibérica e
japonesa obtém notas, na prova de Matematica da Avaliacdo Nacional da Alfabetizacdo e na
Prova Brasil, estatistica e substantivamente mais elevadas, mesmo com um amplo conjunto
de controles individuais, familiares e municipais. Testamos ainda, por meio de proxies, a
hipétese de persisténcia das institui¢oes locais, influenciadas pela imigragdo em massa no
Brasil no século XIX e XX, e mostramos que os mecanismos de transmissdo familiar da
cultura permanecem robustos para os alunos com ancestralidades japonesa ou italiana.
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Abstract

This paper estimates the impact of culture on the academic performance of Brazilian
students in standardized tests. Based on data with student identification, we apply an algo-
rithm of surname classification that assigns the student, based on the surnames of his/her
parents, to one of the following ancestry groups: Iberian, Japanese, Italian, Germanic, East-
ern European and Syrian-Lebanese. We show that students with non-Iberian and Japanese
European ancestry obtain statistically and substantively higher scores on 3'4 and 5% grade
standard Math tests, even with a large set of individual, family and municipal controls. We
also tested the hypothesis of persistence of local institutions, established during the era of
mass immigration in Brazil in the 19th and 20th centuries, and we showed that the mecha-
nisms of family transmission of culture remain robust for students with Japanese and Italian
ancestry.
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1 Introduction

Can culture explain the diversity of societal outcomes as opposed to institutions and eco-
nomic factors? This paper follows the literature on cultural transmission and explores the im-
portance of a distinct cultural trait transmitted from parents to children as an alternative and
complementary source of persistence in educational outcomes across generations. Several studies
find a persistent correlation between individual educational achievement and family socioeconomic
background (BLACK; DEVEREUX; SALVANES, 2005; |JR.; LEVITT), 2004; HERTZ et al., |2008).
This research has found at most moderately-sized (and often zero) causal effects, suggesting that
much of the correlation between parents’ and children’s educational outcomes must be due to
other family characteristics, including access to high quality schools (ROUSE; BARROW| [2006),
or inherited abilities and traits (KRAPOHL et al., 2014)).

We will be primarily interested in differences in culture which we define, for our purposes,
as systematic differences in preferences and beliefs across either socially or spatially differentiated
groups. Parents transmit to their children not only human capital, income, wealth, and genetic
traits but also a specific set of cultural values (BISIN; VERDIER/ [2000)). Vertical transmission
denotes transmission within the family — its intensity may be purposefully chosen by parents, and
tends to induce persistence. Horizontal transmission refers to the mechanism through which values
and beliefs are transmitted via social interactions with peers or with adults external to the family.

In this paper, we study the educational outcomes of higher than second-generation de-
scendantsﬂ of immigrants.These children, born and raised in Brazil, face the institutions but they
potentially differ in their cultural heritage as reflected in their ancestors’ country of origin. The
major concern our analysis needs to address is how to separate the effects of culture from the
effects of strictly economic factors and institutions. To circumvent this problem we exploit the
difference in the “portability” of culture relative to economic and institutional conditions. When
individuals emigrate, they may take some aspects of their culture with them and transmit them
intergenerationally, while living in the economic and formal institutional environment of the host
country.This suggests that studying immigrants or their descendants may be a useful strategy for
isolating some aspects of culture. Relying on the experience of descendants of immigrants from
various countries of ancestry who live in the same country — in order to assess the effect of culture
on economic or other social outcomes — is often referred to as the epidemiological approach to the
analysis of culture.

Following [Fernandez & Fogli (2009), [Figlio et al| (2016]) and SOrensen et al.| (2016)), our
identification strategy relies on the opportunity to observe children whose ancestors migrated to
Brazil in the same location (same classroom), thus distinguishing between the cultural factors
from other institutional and economic factors. We explore the educational outcomes of higher
than second-generation Brazilian students in a dataset that contain individual-level administrative
data from the Instituto Nacional de Estudos e Pesquisas Educacionais Anisio Teizeira (INEP) on
3'4 and 5 graders. First, this paper presents the novel use of administrative data to study the
relevance of cultural traits in explaining educational outcomes of descendants of immigrants in the
very long run. INEP data allow us to observe the entire population of public school students, and
to control for classroom and school fixed effects and several socioeconomic characteristics. Second,
we are able to follow these students over time during their primary education years, measuring
not only their educational achievement at one point in time, but also the change over time. Cross-

1 Studying high-order generation immigrants rather than immigrants has the benefit of minimizing shocks to

“normal” behavior resulting from immigration (e.g., language barriers). On the other hand, the fact that they are
second or higher-order generation descendants might weaken the strength of cultural effects on economic actions
since cultural transmission is restricted mostly to parents and ethnic social networks rather than operating in
society at large.



section comparisons can confound cultural transmission with unmeasured shared correlates between
parents and children, but longitudinal data permit the opportunity to explore both levels and
trajectories of outcomes. To analyze the importance of culture, we link each student within groups
of countries based on her forebears’ country of origin.

Another main problem our analysis has to deal with is how to disentangle the effects
of culture from those of local institution§’ Immigrants might have influenced the design and
evolution of local institutions, as suggested by Kreutz| (2000)). Hence, cultural transmission might
be occurring horizontally. We explore data on colony settlement geographical distribution in Rio
Grande do Sul and Sao Paulo as instrument for local institutions. That is, if the human capital of
one’s ancestry group is an important input in the formation of one’s own human capital (as argued
by Borjas, Bronars & Trejo (1992)), Borjas (1995), then systematic differences in human capital
across ancestry groups may be responsible for our results.

2 Literature review

Our paper speaks to three sets of literature. Besides being related to the literature on cul-
tural transmission (ALESINA; GIULIANO; NUNN| 2013} ALESINA; GIULIANO, 2015; ALGAN;
CAHUC, 2010; GALOR,; MOAV],2002; GALOR; MICHALOPOULOS, [2012; | GUISO; SAPTENZA;
ZINGALES, 2006; NUNN; WANTCHEKON]| 2011; SACERDOTE, [2005; [ TABELLINI, 2008;
VOIGTLANDER; VOTH, 2012), our paper relates to the inter-generational mobility literature
and to the research on immigrants’ assimilation. |Chetty, Hendren & Katz (2016)) find that local
conditions matter less for immigrants consistently with the conjecture that culture, rather than
neighborhood’s characteristics, can play an important role for immigrants. The literature on im-
migrants has systematically identified an “advantage” of some immigrant groups but, as far as
we know, no paper has identified which cultural factors may be responsible for these findings in
the very long run (CARD; DINARDO; ESTES, [1998; ABRAMITZKY; BOUSTAN; ERIKSSON|
2014).

This study also relates to the literature attempting to identify the long-term, slow-moving
determinants of economic and social outcomes, and how they are shaped by endogenous processes
and historical accidents (ENGERMAN; SOKOLOFF| 1997; ACEMOGLU; JOHNSON; ROBIN-
SON, 2002, NUNN| |2008). It also relates to a growing literature on the historical determinants
of local institutions and economic performance in Brazil. Naritomi, Soares & Assungao, (2012)
study the colonial origins of institutions in Brazil looking back to the sugar-cane and gold cycles
of the seventeenth and eighteenth centuries. Musacchio, Martinez & Viarengo| (2014) study the
political economy of education in Brazil during the period of increased decentralization of revenues
after the proclamation of the Republic. (Carvalho Filho & Colistete| (2010) study the connections
between the coffee cycle, European immigration of farm laborers and the establishment of public
instruction institutions in the state of Sao Paulo. Rocha, Ferraz & Soares (forthcoming) also ana-
lyzed the case of the colonies in Sao Paulo and found evidence suggesting the role of human capital
of immigrants in the long-term development of such areas. (Carvalho Filho & Monasterio (2012])
study the long run impact of state-sponsored settlements of European immigrants in Southern
Brazil finding evidence for cultural spillovers.

2 Despite accounting for both vertical and horizontal transmissions of culture the issue of whether omitted variable

bias remains.



3 Data

3.1 Ancestry: immigration, ancestry and surnames in Brazil

Since ancestry data are not directly available, we link school records using family names,
henceforth surnames, to surname-ancestry identification algorithm proposed by Monasterio| (2017).

Brazilian censuses and administrative data (such as School Census and Annual Social In-
formation Report - Relagio Anual de Informagéoes Sociais, RAIS) do not record information on
the people’s ancestry. There are just five categories of color/race, namely, white (branco), mixed
(pardo), black (preto), far-eastern (amarelo for the Chinese and Japanese) and native-Brazilian
(i.e. Amerindians, indio).

INEP databases provide information on the color/race for students, but not for their par-
ents. Furthermore, white (Iberian), mixed and black Brazilians do not have distinct surnames that
would make it feasible to identify their ancestry based only by piece of information. Therefore
we had to focus this paper on the students identified as white, mixed and far-eastern as a way to
overcome this limitation of the dataset.

3.1.1 Immigration to Brazil

Non-Iberian immigration to Brazil was promoted by the government when it became clear
that the days of legal slavery were counted. There were experiments of subsidized immigration
starting on the first half of the 19*" century, but the main flows were concentrated after the
emancipation of slaves in 1888. Between 1872 and 1920 more than 3,2 million foreigners arrived in
Brazil (LEVY|, [1974). In 1920, 5.1% of the population were foreigners or naturalized. From then
on, Brazilian legislation and public policies closed the country to immigration. In 2010, just 0.3%
of the population were born outside the Brazil.

Subsidized immigration was a positive human capital shock. Educational levels were really
low in Brazil, even compared to other poor countries (CHAUDHARY et al., [2012). In 1920, only
23% of Brazilian of all ages could read of write. In general, immigrants were not high qualified
in their home countries, but their human capital endowments were probably higher than the
Brazilians: 52% of foreigners were literate (DGE| 1929).

Were there differences in human capital or culture between immigrant groups? If so, how
to measure these differences? We resort to method proposed by |A’Hearn, Baten & Crayen (2009).
It is based on a simple idea: individuals with low quantitative skills tend to round their ages in
numbers ending in 5 or 0. Therefore the distribution of the last digit of age will be skewed in favor
of these numbers in groups with low numeracy skills. The ABCC index is a measure of the degree
of the (inverse) of age heaping for groups. Its interpretation is straightforward: it varies from 0 to
100 and the higher the value, the higher the numeracy of the group (CRAYEN; BATEN] [2010)).

Stolz, Baten & Botelho, (2013)) have estimated ABCC for immigrants using data from
arrivals in Rio de Janeiro. Their estimates suggests that numeracy skills of non-Iberian European
immigrants were much higher than the Brazilians. We follow the same method using data for
individuals born between 1860 and 1920 registered by the Hospedaria dos Imigrantes de Sao Paulo
(Sdo Paulo Immigrant Hostel). This data includes internal migrants in Brazil. The results are
shown in the first column of Table[I] They result suggest that migrant Brazilians had a numeracy
level much lower than the foreign immigrants, even lower than the ones that came from Portugal

3 See |Piza & Rosemberg| (1999) and |Osério| (2004) for discussions on color and race in the Brazilian official

surveys.



and Spain. It is remarkable that the Japanese immigrants reached the highest scores[f]

The second column of the table shows the average unweighted ABCC index for the ancestries
on their country of origin, ie. non-migrants. We have averaged the ABCC indexes for countries
available at (Clio Infra between 1880 and 1920. The result sort of confirms our estimates: Brazilian
residents still have the lower numeracy levels that the European and Japanese residents. The
Syrian-Lebanese residents had astonishing low levels of numeracy.

Table 1: ABCC Index for ancestry groups for migrants and residents

Ancestry Migrants Population

1 BRA 87.65 88.69
2 EAS 97.82 98.47
3 GER 97.18 99.93
4 IBR 96.24 95.78
5 ITA 98.09 99.94
6 JPN 100.00 99.46
7 SLB NA 68.57

Note: "Migrants'= ABCC index for immigrants in the Sao Paulo Immigrant Hostel born between
1860 and 1920. "Population'= average of ABCC index for residents in selected years between 1880
and 1920.

3.1.2 Surname classification

Most children in Brazil have two surnames inherited from the mother and the father, in
that order. Ideally the full names of both parents of the student would give us the ancestry of
his four grandparents. But this is rarely the case. First of all, people may or may not adopt the
surname of the other party but traditionally women drop the surname of the mother and add that
of the husband in the surnames. As long as the maiden name of the mother is not available, we
loose her matrilineal ancestry. In fact, we had to deal with multiple possibilities.

The classification of surnames by ancestry followed the same steps as Monasterio| (2017))
with some minor differences. The main idea is to build - from historical and contemporary sources
- a reference table that links each unique surname to its place of origin. This reference table plays
a role in the two main steps of surname classification:

1. Surnames on the target dataset were fuzzy matched to a database of contemporary surnames.
We have used a quite conservative fuzzy matching criterion: Optimal String Alignment (OSA)
which allows matching when the distance between the surnames are bellow 2. Distance refers
to the number of changes that are needed for the strings to become identical.

2. Surnames that failed to be matched to a nationality in the first step were classified fol-
lowing the method suggested by |Cavnar & Trenkle| (1994). This is a very simple and fast
method for word classification, especially when compared to other machine learning algo-
rithms (MONASTERIO| 2017). The intuition is quite simple. Surnames in the reference
table are broken into n-grams and frequency profiles of for each ancestry are created accord-
ing to the frequency of n-grams| Then each new surname is also broken in n-grams and
matched to ancestry.

ABCC index for SLB ancestry is non-available because our sample was too small
N-grams are sequences of characters in a word. For instance, the surname SILVA has the following 3-grams:
"SIL", "ILV" and "LVA".


https://www.clio-infra.eu/

Our reference table has 74,608 unique surnames linked to the the following ancestries:
Iberian (i.e. Portuguese and Spanish; IBR; 10,204 surnames); German (GER; 22,295); Italian
(ITA; 26,153); Japanese (JPN; 5,359); Eastern European (EAS; 7,717); and Syrian-Lebanese (SLB;
2,880)@. This covers the main ethnic groups that have arrived in Brazil during the age of migrations.

The 2013 Annual Social Information Report (Relagdo Anual de Informagoes Sociais), a
restricted-access administrative file that contains 46.8 million observations of workers in the for-
mal labor market, was our source of contemporary surnames. In RAIS there are 530,876 unique
surnames. The ancestry algorithm of surname classification outlined above was then applied to
this dataset. Finally, these pairs of surnames-ancestry were merged to the surnames of the students
and their parents in the INEP dataset.

3.2 Education

INEP administers the Brazilian national basic education evaluation system (known by its
Portuguese acronym, SAEB) that entails a biannual standardized proficiency test on Math and
reading for students from the 3'4, 5" and 9t grade. All students from public schools that have at
least 10 students in the 3™ grade and 20 students in the 5" grade do the exams. For the 3'9 graders,
exams (ANA) are taken in only one discipline, Math or reading. Pupils are randomly assigned to
Math or reading test. Meanwhile 5" graders take Prova Brasil exams of both disciplines. This
exam data also includes contextual information obtained from 5% graders’ questionnaire, from
where we get students socioeconomic characteristics and some of theirs family rearing practices.
Although ANA and Prova Brasil grades are not in the same proficiency scale, it is arguable that
they are comparable since their contents are quite similar.

The ANA exam is the first nationwide standardized test taken by Brazilian public schools
students, when they are at the end of the 3" grade. According to the Brazilian School Census,
in 2013, there were 2,758,968 students in the 3™ grade enrolled in public schools, corresponding
to 84.2% of the total of all 3" graders. Of these students, 1,131,566 took the Reading test, and
1,127,076 the Math test, with 41.0% and 40.9% of coverage, respectively.

Despite the lack of a unified unique identification number for individuals in Brazil, since
2008 every student enrolled in basic education has a unique identifying code for School Census
administered by INEPF| Every school system has to inform yearly their students enrollment status.
Consequently we managed to follow the cohort of students who were enrolled in the 3™ grade in
2013 academic year back and forth, from daycare in 2008 or school entrance between 2008 and
2011 to the 2015 academic year. The students who had progressed from the 3'¢ grade without
repetition or dropout reached the 5™ grade in 2015.

Using the individual identifying number, we merged proficiency tests microdata with school
census microdata at the individual level. From school censuses we get 3" grade students’ surnames,

Monasterio| (2017) does not identify Syrian-Lebanese surnames.

The national basic education evaluation system, SAEB (Sistema de Avaliagio da Educag¢do Bdsica), is composed
by three standardized proficiency tests: (i) the National School Performance Assessment (Anresc, also known
as Prova Brasil), taken by public schools 5 and 9" graders; (ii) the National Evaluation of Basic Education
(Anebd) that includes a representative sample of private schools students and smaller public schools students from
the 5% 9*h and 12t grades; and, more recently, (iii) the National Assessment of Literacy (Avaliacio Nacional
da Alfabetizagio, ANA), taken by public schools 3" graders. The exams are taken only in odd academic years.
We get data from 2013 Awalia¢io Nacional da Alfabetizacao - ANA, the first edition of this exam, and 2015
Prova Brasil.

INEP databases containing identification of individuals, including their parents and own names can be ob-
tained through the Research Support Service (SAP). However, researchers have to work with data inside
INEP dependencies. Further information on how to request access to the databases can be obtained at
http://portal.inep.gov.br/solicitacao-de-acesso
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demographic characteristics, and schooling trajectory from their entrance into Brazilian school
system, whether in daycare, kindergarten or 1% grade, to their 5" grade in the 2015 academic year.
Since census data contains student’s birth place and municipality of residence in each academic
year, the longitudinal data allowed us to recover family geographical mobility history - it was
possible to gather information about whether the student lives where he was born and whether
one’s family moved to another municipality in the period of analysis and when (2008-2015).

Considering the 3™ graders in 2013 who get to 5 grade in 2015, 2,115,542 students were
enrolled in public schools and, therefore, would be potential participants of ANA and Prova Brasil
exams, our sources of information on school proficiency. In fact, 1,592,674 of these students took
the 5 grade Math exam and 664,108 had also taken the 3" grade Math exam, corresponding
to our sample for the analysis of the gap in terms of gains in proficiency from the 3'¢ grade to
5% grade between students from different ancestry. However, in order to avoid problems already
mentioned in section 3.1 and to make the students of the sample more comparable among each
other we restricted the analysis to individuals who self-declared as white, mixed or far-eastern.
Then these students were labeled according to their ancestry. The Appendix presents descriptive
statistics comparing four groups of students according to their ancestry status: (i) whether having
both parents of Iberian ancestry; (ii) having just one of them of non-Iberian ancestry; (iii) having
both parents of non-Iberian ancestry, but not the same ancestry; and (iv) having both parents of
the same ancestry.

We study the following two different outcomes: 3'¢ graders test scores in mathematics and
5% graders test scores in Mathematics. Studying test score growth is especially important because
test score levels might reflect some omitted variable correlated with country-of-ancestry, but it is
very rare for students to dramatically change their relative position in the nationwide test score
distribution between grades 3 and 5.

4  Empirical strategy

As discussed in the introduction, our empirical strategy is to isolate the effects of culture
from those of markets and institutions by studying the educational outcomes of children who were
mostly born in, and reside in, Brazil, but whose ancestors were born in another country.

To investigate this hypothesis, we face several challenges, for details see |Fernandez & Fogli
(2009), (Guiso, Sapienza & Zingales (2006)). First, if parents share a culture of high educational
attainment, they are likely to be highly educated and, thus, more likely to have high income
and live in areas with better schools, therefore hindering our ability to distinguish between a
transmission of cultural values and a direct effect of parental education or income. Therefore,
controlling for school and classroom fixed effects, as well as individual characteristics and measures
of family income might help us track the direct effect of culture on education. We also control
for local geographic variation in markets and institutions by including controls for municipality
characteristics and mobility controls - whether the student has moved from its place of origin in
2013 or 2015, and we cluster observations at the classroom level.

As pointed out in |Figlio et al| (2016) one may object from the outset that there is no
reason to believe immigrants have the preferences/beliefs that are representative of the average
in their country of origin. This may or may not be true for different cultural attributes, but in
any case, this factor will tend to bias the test of our hypothesis toward not finding any effect of
culture on education. More importantly, for our analysis to be meaningful, culture should evolve
relatively slowly over the time period in which we are interested. Otherwise, in general, the beliefs



transmitted from parents to children would not be captured®}

All our regressions contain a large set of controls, including demographics (gender and age-
grade distortion and special education needs), socioeconomic status SES (measured by indicator
variables regarding availability of household goods and amenities, and parental education). Because
special education and family income are all potential consequences of parental cultural background,
we investigate the degree to which our results are driven by the decision of whether or not to control
for these variables. In our main specifications, we control for these variables.

4.1 Ancestry Dummies

Before starting our empirical analysis, we first examine whether there exist systematic dif-
ferences between each educational outcome and culture proxy. We turn to the more traditional
approach by using country-of-ancestry dummies rather than the quantitative home country vari-
ables as our cultural proxies. This has the benefit of not requiring the relationship between culture
and outcomes to be linear in the cultural proxy. Furthermore, it may allow different features of
culture to play a role in educational outcomes other than those captured past aggregate cultural
proxies. It has, however, the drawback of not specifying how culture matters. We estimate the
following model:

Y;‘am:OfZa+5Xi+’Yg+Cm+5c+lus+wp+€ic (1)

where Y., is an outcome of interest for student ¢ coming from ancestry a who resides in
municipality m, and Z, is our measure of proxy for culture measured at the country-of-ancestry
level. X; are time invariant individual controls. Our specification also includes, a dummy indicating
whether the student is considered a Mover, a continuous variable 7, reflecting past performance
in standardized Math tests, in the outcomes for which this is relevant, a full set of fixed effects to
control for specific differences in performance across different classrooms/schools. The standard
errors are clustered at the classroom level.

4.2 Variation to Culture Exposure

A potential concern with the OLS estimates reported up to this point is that the culture
proxy, assigned based on a student’s father surname, could capture some omitted ancestry char-
acteristics, in particular unobserved human capital. Following SOrensen et al. (2016) we exploit
the fact that students with parents whose ancestors originated from the same country receive
varying exposure to its culture. We compare students with one parent with non-Iberian ances-
try, two parents with non-Iberian ancestries but not identical and two non-Iberian parents with
identical ancestries, and assume that the cultural impulse is larger with two non-Iberian parents
sharing identical ancestried™] The identifying assumption is that the assignment of Iberians and
non-Iberians to one- and two non-Iberian couples is plausibly random, conditional on country of
ancestry and parental characteristics. We then repeat the previous specification replacing Z, by a
set of dummies of culture exposure while keeping our controls unchanged.

9 Some cultural traits may change faster (e.g eating habits) while other (e.g fertility decisions and living arrange-

ments) may evolve at a much slower pace

It is still unclear why and how having parents sharing same set of values,norms and beliefs would, hypothetically,
render better outcomes. We aim to further investigate the interaction between ancestry and culture exposure
in future research
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4.3 Institutions and Horizontal Cultural Transmission

Transmission through family ties — ie. vertical transmission — is only one of the possibilities
that values and beliefs of individuals are passed to each other. Social interactions outside the
nuclear family and institutions (in the broad sense) transmit culture as well. Immigration may
have impacted not only the ancestry of Brazilians but also its local institutions and therefore
individual test scores.

There is a vast literature on the long term impact of historical events (GUISO; SAPIENZA;
ZINGALES| 2006} ALESINA:; GIULTANO; NUNN| 2013} NUNN| 2008; TABELLINI| 2008; |[AL-
GAN; CAHUC, [2010)). According to this line of research, fortuitous or exogenous facts or decisions
show their local impact in the very long term. In the Brazilian case, the initial location of the
newly arrived may have caused changes in local institutions that persisted and show up in test
scores.

Carvalho Filho & Colistete (2010), Carvalho Filho & Monasterio| (2012)), and Rocha, Ferraz
& Soares (forthcoming) study the long term impact of immigration to Brazil on contemporary
data. The first paper asserts that foreign-born immigrants caused an increase in the supply of local
public instruction and this results in higher average test scores (and higher income per capita) at
the municipal level. The second paper focus on the long-term impact of subsidized immigration
to Rio Grande do Sul. Their results suggest that municipalities closer to official settlements have
better socioeconomic outcomes in 2000. Finally, the third paper shows that in municipalities in
Sao Paulo that received state sponsored settlements still have higher levels of schooling and income
per capita.

Here we use the data provided by (Carvalho Filho & Monasterio (2012)), and [Rocha, Ferraz
& Soares| (forthcoming)) in order to disentangle the channels that relate immigration to test scores.
Both papers suggest that locations of colonies were exogenous to contemporary output variables
of interest. We will use the location of state sponsored settlements in Rio Grande do Sul and
Sao Paulo as a way to control for the impact of immigrant institutions on individual test scores.
Figure [1| shows the minimum distance of the centroids of municipalities of these States to any
official colony.

More precisely, we will use the ‘epidemiological” approach: we will look at students that
were born in one municipality and go to school in another municipality as a way to identify vertical
(family) and horizontal (institutional) transmission of culture.

We test the following specification in order to estimate the effects of institutions and culture
on student achievement:

Y, = a+ pMovers; + aColony; + vAncestry; + 1 Movers;.Colony; + PaMovers;. Ancestry;+
BsColony;. Ancestry; + ByMovers;.Colony;. Ancestry; + ¢; (2)

where Y; is the score for student i; Movers. is a dummy for students that study in a
municipality different from their place of birth; Ancestry; is our measure of surname ancestry; and
Colony; is the shortest euclidean distance to an state-sponsored settlement and, alternatively, a
dummy for these colonies. For the sake of simplicity, individual and municipality controls were
omitted from equation (2).

Our main interest lies in the coefficient v, because it captures the "pure" effect of family.
o identifies the effect of living in (or close to) a former colony, while p the effect of moving.
Coeflicients associated with interaction terms are useful to identify the roles of foreign ancestry
and institutions. 7y 4 (5 is the effect on scores for students with non-Iberian ancestry that were
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Figure 1: Minimum distance to official settlements in Rio Grande do Sul and Sao Paulo
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Source: (Carvalho Filho & Monasterio| (2012)) for Rio Grande do Sul; |[Rocha, Ferraz & Soares| (forthcoming) for Sao
Paulo Note: axes indicate latitude and longitude.

not born in a Colony but have moved. v + 3 the impact for those who where born in a colony
and not moved. Finally, v+ 81 + 4 shows the effect on scores for those students with non-Iberian
ancestry that were born in a colony and have moved.

5 Results

5.1 Individual Results

Panel A of Table [2| contains the results from the estimation of by OLS with clustered
standard errors. The dependent variable is the individual Math score. Models 1 to 3 have fixed
effects at the class level. Model 4 has controls for each school just to show that results are robust.
Model 5 has fixed effects for each pair of place of birth and place of residence for the studentsEl

Model 1 shows that estimated coefficients for non-Iberian surname ancestry have statis-
tical and substantive significance. Students with Japanese surname ancestry get 22 % standard
deviations higher than their peers with Iberian surnames.

1 The number of observations change because individual controls are available only for those students that took

Prova Brasil and answered the socioeconomic questionnaire.



Table 2: 3" and 5* graders Math scores and Student’s ancestry

Panel (A) Dependent Variable: 3™ Math test scores
Student’s Ancestry (1) (2) (3) (4) (5)
Japanese 0.216%%%  0.171%%  0.159***  0.160***  0.198%**
(0.0207) (0.0225) (0.0288) (0.0261) (0.0241)
Germanic 0.1574%%  0.102%%F  0.101***  0.102***  0.102%**
(0.00821)  (0.00889)  (0.0114) (0.0101)  (0.00926)
Italian 0.121°F%%  0.0791***  0.0780*** 0.0791*** (.0869***
(0.00541)  (0.00591) (0.00750) (0.00669) (0.00616)
Eastern European 0.146***  0.101***  0.0915*** 0.0902***  0.101***
(0.0139) (0.0152) (0.0184) (0.0164) (0.0155)
Syrian-Lebanese 0.0494*** 0.0160 0.0199 0.0158 0.00354
(0.0165) (0.0186) (0.0231) (0.0209) (0.0195)
Constant 0.309***  (0.545%**  (.538%*F*  (.480***  (.544***
(0.000887)  (0.00250) (0.00319)  (0.00260) (0.00349)
Observations 274,176 197,527 196,973 318,231 197,527
R-squared 0.356 0.370 0.371 0.256 0.278
Panel (B) Dependent Variable: 5" graders Math test scores
ANA 2013 Math scores  0.563***  0.556***  0.556%**  0.554***  (.576%**
(0.00244)  (0.00251)  (0.00251) (0.00184) (0.00276)
Japanese 0.129%F* (0. 128%F*  (0.139***  (.149%**  (0.151***
(0.0164) (0.0165) (0.0222) (0.0200) (0.0176)
Germanic 0.0568%**  0.0546%**  0.0567*** 0.0587*** (.0583***
(0.00634)  (0.00636) (0.00814) (0.00742) (0.00678)
Italian 0.0428%%*  0.0405%** 0.0353*** 0.0406*** 0.0439***
(0.00419)  (0.00422)  (0.00540) (0.00490) (0.00447)
Eastern European 0.0467***  0.0399***  0.0407***  0.0423*** (0.0407***
(0.0110) (0.0111) (0.0139) (0.0128) (0.0114)
Syrian-Lebanese 0.0320%*  0.0278** 0.0258 0.0281*  0.0280**
(0.0129) (0.0132) (0.0171) (0.0156) (0.0139)
Constant -0.572%F%F  L0.513%*F  _0.520%FF  -0.537F** _(.525%F*
(0.00140)  (0.00223)  (0.00267) (0.00211) (0.00297)
Observations 229,314 222,792 222,161 345,711 222,670
R-squared 0.562 0.564 0.564 0.512 0.539
FE Class Class Class School O/R
F test 0 0 0 0 0
Individual controls Yes Yes Yes Yes
Family SES Yes Yes Yes Yes
Municipality controls Yes Yes Yes
Mobility controls Yes Yes

Robust standard errors clustered at classroom level in parentheses.
K p<0.01, ** p<0.05, * p<0.1

O/R: Pair Place of Origin/ Place of Residence Fixed Effects

11
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As expected, the inclusion of controls for individual characteristics, family socioeconomic
status and municipality controls E reduces the size of the coefficients; Syrian-Lebanese surnames
lose statistical significance. We must stress the result in Model 5. We are comparing students
that not only share the same observable individual and family characteristics, but were born and
study in the same pair of municipalities. Even in that full specification the coefficients for surname
ancestry remain stable and significant.

Models 1 to 5 in Panel B of 2| have the same controls of Panel A with two major differences:
dependent variable is the 5th grader Math score and we are controlling for the Math score that the
same student got 2 year earlier (ANA 2013 Math score). Estimated coefficients associated with
ancestry variables retain the general pattern. Interestingly, coefficients associated with Germanic,
Italian, and Eastern European ancestry have dropped. However coefficients for Japanese have
grown ever more and for Syrian-Lebanese have become statistically significant. The fact that
ancestry dummies remain significant after the inclusion of past scores suggest that the effects of
ancestry take a while to have full effect.

Table 3: 3" and 5" graders Math scores and Student Variation in Culture Exposure

Panel (A) Dependent Variable: 3 graders Math test scores
Culture Exposure (1) (2) (3) (4) (5)
One Ancestry 0.104***  0.0684*** (0.0668*** 0.0652*** (.0818***

(0.00440)  (0.00484)  (0.00605) (0.00488)  (0.00502)
Two Ancestries (not same) — 0.182%FF (. 135%**  (.131%*%*  (.125%FF  (.151%**
(0.0100)  (0.0110)  (0.0136)  (0.0120)  (0.0111)

Two Ancestries (same) 0.254%F€  (.176%**  0.176™F*  0.176™**  (0.208***
(0.0114)  (0.0123)  (0.0157)  (0.0140)  (0.0125)
Constant 0.313%#%  0.545%HK%  (0.538%**F  0.484%F*  (0.541%H*
(0.00126)  (0.00278)  (0.00353) (0.00277)  (0.00371)
Observations 259,694 188,578 188,042 302,018 188,578
R-squared 0.359 0.374 0.374 0.257 0.279
Panel (B) Dependent Variable: 5™ graders Math test scores

ANA 2013 Math test scores — 0.564***  0.558%F*%  (.557***  (0.561%F*  (0.577*F*
(0.00250)  (0.00257)  (0.00258)  (0.00246)  (0.00282)
One Ancestry 0.0412***  0.0378%F*  0.0303*** 0.0307***  0.0435%**
(0.00340)  (0.00343) (0.00437) (0.00414)  (0.00362)
Two Ancestries (not same)  0.0773***  0.0754*F*¢ 0.0773*** 0.0811*** (.0848***
(0.00771)  (0.00773)  (0.00971)  (0.00905)  (0.00795)

Two Ancestries (same) 0.102%%%  0.0969***  0.104***  0.105%**  (0.115%**
(0.00871)  (0.00873)  (0.0111)  (0.0103)  (0.00895)
Constant S0.574FFK  _Q.515% K _(.522%FF  (.524% K () .528%**
(0.00160)  (0.00240)  (0.00288)  (0.00292) (0.00312)
Observations 218,942 212,850 212,245 212,130 212,735
R-squared 0.566 0.568 0.568 0.533 0.539
FE Class Class Class School O/R
F test 0 0 0 0 0
Individual controls Yes Yes Yes Yes
Family SES Yes Yes Yes Yes
Municipality controls Yes Yes Yes
Mobility controls Yes Yes

Robust standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.1
O/R: Pair Place of Origin/Place of Residence Fixed Effects

12 Municipality controls include the following set of variables: urban population, workforce, share of workers in

the formal sector, share of workers employed with and without regular employment, total population, income
per capita, Theil and Gini indexes for income distribution.
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Table [3[ aims to test if the "dosage" of cultural ancestry impacts the test scores of students.
So we repeat the same empirical strategy of 2] but now with three dummy variables: "One Ancestry'
when the student has only one parent with non-Iberian surname; "Two Ancestries (same)" when the
parents share the same ancestry; and "Two Ancestries (not same)" when the student parents have
non-Iberian ancestries but they are different. The reference, obviously, are the students without
non-Iberian surnames.

Results on dosage are quite robust. According to Panel A of [3] having one parent with
non-Iberian surname is associated with higher scores, but two parents seem to increase the results
even more. Besides, when both parents share the same non-Iberian ancestry there is an additional
effect. We have no clear hypotheses for the reason of this effect.

All models in Panel B of Table |3| includes the previous test scores of student. Coeflicients
associated with ancestry dosage drop in value but remain significant. Again, this result indicates
that the cultural effects of ancestry on tests scores grow with time.

5.2 Family and Institutions

In this section we check if the impact of family ancestry is robust to the inclusion of variables
that control for local institutions. As we have said, we have opted for very simple proxies for non-
Iberian institutions: a dummy if the municipality have a ever received a government sponsored
settlement and the minimum distance to any of this colonies/™]

The results in Panel A and B of Table [4] can not compared to the ones in Table [2] because
our sample includes only Rio Grande do Sul and Sao Paulo. Column 1 is now our benchmark
specification, ie without controls for institutions. In this restricted sample only the coefficients for
Japanese and Italian surname ancestries remain significant. The variable of interest in Models 2-6
is v of [2} which means the direct impact of the family when we control for all interactions between
ancestry, movers and those who were born in a former settlement.

The comparison of the column 1 with 2 and 3; and 4 with 5 and 6 shows some increase in
the coeflicients associated with Japanese and Italian ancestry. The inclusion of our institutional
proxies suggest that vertical transmission of culture remains for these groups even with full controls.

13 We could not create proxies for distance to each type of colony because Rocha, Ferraz & Soares| (forthcoming))

do not provide information on the country of origin for all the settlements in their dataset.
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Table 4: 3'% graders Math scores, student’s ancestry, culture exposure and institutions. 5" graders
Math scores, student’s ancestry, culture exposure and institutions

Dependent Variable:

3'4 graders Math scores

5% graders Math scores

Panel (A) Student’s Ancestry (1) (2) (3) (4) (5) (6)
ANA 2013 Math Scores 0.560%**  0.560%**  0.560%**
(0.010) (0.008) (0.008)
Japanese 0.159%*F  0.272%*%F  0.241**  0.193***  0.150**  0.207***
(0.0786) (0.102) (0.107) (0.071) (0.075) (0.078)
Germanic 0.0619 0.0959* 0.0348 0.0486 0.0543 0.0740%*
(0.041) (0.054) (0.057) (0.0361 (0.036) (0.038)
Italian 0.0467%*  0.0942*%**  0.0741**  0.0540***  0.0666*** 0.0659***
(0.0219 (0.029) (0.030) (0.020) (0.020) (0.021)
Eastern European 0.00849 -0.0382 0.0178 -0.0660 -0.0544 -0.117*
(0.0759) (0.105) (0.113) (0.0667) (0.0718) (0.067)
Syrian-Lebanese -0.0581 -0.178* 0.0253 0.0010 0.0644 -0.0095
(0.079) (0.098) (0.102) (0.078) (0.078) (0.079)
Constant -0.287 -0.0127 -0.0733 -0.819* -0.897**  -0.828**
(0.476) (0.537) (0.537) (0.422) (0.358) (0.358)
Observations 22,332 22,332 22,332 25,930 25,930 25,930
R-squared 0.431 0.591 0.591 0.705 0.705 0.705
Panel (B) Culture Exposure
ANA 2013 Math Score 0.559%**  0.560%**  0.560%**
(0.0087) (0.0087) (0.0087)
One Ancestry 0.0802*%FF  0.114***  0.0652*%* 0.0405%F* (0.0482*%*F*  (.0481***
(0.021)  (0.024)  (0.026)  (0.014)  (0.017)  (0.017)
Two Ancestries (not same) 0.0910* 0.120* 0.0812 0.0522 0.0891**  (0.0788*
(0.052) (0.062) (0.061) (0.035) (0.044) (0.042)
Two Ancestries (same) 0.157#%%  0.184***  0.183***  (.129%FF  (.132%**  (.157***
(0.049) (0.059) (0.059) (0.033) (0.038) (0.040)
Constant -0.0908 -0.0240 -0.130 -0.876%*  -0.954%**  -0.936%*
(0.554) (0.556) (0.556) (0.367) (0.369) (0.368)
Observations 21,657 21,657 21,657 25,096 25,096 25,096
R-squared 0.597 0.597 0.597 0.707 0.708 0.708
FE Class Class Class Class Class Class
Individual controls Yes Yes Yes Yes Yes Yes
Family SES Yes Yes Yes Yes Yes Yes
Municipality controls Yes Yes Yes Yes Yes Yes
Mobility controls Yes Yes Yes Yes Yes Yes
F test 0 0 0 0 0 0
Settlement identification Dummy  Distance Dummy  Distance

Robust standard errors in parentheses
¥ p<0.01, ** p<0.05, * p<0.1

For the sake of completeness, Panel B of Table [4] repeats the "exposure' estimations of
Table |3] including our institutional variables. The ordering of coefficients is the same as before.
Controlling for institutions, students with parents with the same non-Iberian ancestry have the
highest scores, followed by those with parents with different non-Iberian ancestries, and those with
one non-Iberian parent.
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6 Final remarks

This paper sheds light on the role of culture in explaining the diversity of educational
outcomes among primary school students in Brazil. This is the first attempt, to our knowledge, of
using individual-level data to study the impact of distinct cultural traits on academic achievement.
Leveraging the capabilities of a surname-based matching algorithm we were able to identify the
ancestry of major immigrant groups that arrived in Brazil in the turn of the XIX century and the
beginning of the XX century.

In order to isolate the effect of culture from those of institutions and markets we follow two
avenues. First, we follow Fernandez & Fogli (2009), Figlio et al.| (2016)), |[SOrensen et al. (2016)
and use the epidemiological approach to study higher than second-generation Brazilians. Second,
even though the epidemiological approach allow us to control for the Macro institutional setting,
we explore the historical episode of mass migration to disentangle potential persistent effects of
culture from those of local institutions, in the lines of [Tabellini (2008), Guiso, Sapienza & Zingales
(2006) and control for colonial settlements and presence of movers in our data.

Our results suggests that there is an Ancestry premium in educational performance. Us-
ing Iberian Brazilians as our reference group, we provide evidence that students bearing either
non-Iberian europeans (Germanic, Italians, Eastern Europeans) or japanese ancestries achieve
substantially higher scores in Mathematics standardized test conducted at 3' and 5'¢ grades. Not
only it seems to exist a gap, but as the students move up from 3'¢ and 5 the gap gets wider.
These results are robust to several specifications, including individual and family controls, as well
as municipality and mobility controls. It is noteworthy, that the results stands while using class-
room fixed effects (i.e, controlling for teacher quality, classroom size and so forth). Implications in
terms of social inequality is therefore paramount.

To test the strength of our argument, we also proceed to control for potential interaction
between ancestry and local institutions. Performing this analysis for the States which we have
data on exact location of colonial settlements we show that, students bearing either japanese or
italian ancestries seems to hold the effect of culture, implying a stronger vertical transmission of
preferences and beliefs(ie. within family). On the other hand, Germanic and Eastern Europeans
descendents exhibit statistically insignificant coefficients for our culture proxy, which might suggest
that horizontal rather than vertical transmission is occurring.

Additionally, we explored the role of variation in culture exposure, regardless from which
ancestry group the student belongs, and we found statistically significant results pointing to a
monotonically increasing differential between those students with one foreign ancestry, two non-
identical foreign and two identical ancestries.

We have been able to investigate whether culture matters for educational performance.
Future research, might indicate How and Why it matters.It might be that parenting skills are
important, discrimination or unobserved human capital are actually playing along with our culture
proxy. Moreover if there is gap between students, there is also a room for policy aiming to mitigate
this educational differential, that may impact income distribution and social mobility in the long-
run.
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