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Abstract

This study quantifies the achievement gap between Roma and non-Roma students in East Central
Europe and assesses the potential causes of the gap. Using the UNDP survey of 2011, the only
comparable data on the Roma spanning many countries, we show that the gap in the chances to
get secondary education is substantial in all countries. When comparing young adults living with
parents of comparable income and educational attainment, the gap drops by more than a half in
most countries. Using unique data from Hungary, we assess the gap in standardized test scores and
show that it is comparable to the size of the Black-White test score gap in the U.S.A. in the 1980’s.
The test score gap in Hungary is almost entirely explained by social differences in income, wealth
and parental education, and ethnic factors do not play a significant role. We identify two major
mechanisms by which the social disadvantages of Roma students lead to lower skills. Their home
environment is less favorable for their cognitive development, and their schools are characterized
by a lower quality educational environment. Ethnic differences in the home environment are,
again, explained by social differences, and ethnicity seems to play no additional role. On the other
hand, while access to higher quality schools is strongly related to social differences, Roma students
seem to face additional disadvantages. The results suggest that besides policies that aim at
alleviating poverty, well-designed interventions influencing the mechanisms can also improve the
skill development of Roma and other disadvantaged children.



The Roma (also known as the Romani people or Ggpsanstitute one of the largest and poorest
ethnic minorities in Europe. Nearly 80 percentii Roma live in former communist countries in
East Central Europe. The size of the Roma populagimotoriously hard to assess because ethnic
data collection is problematfcOne of the more reliable estimates of the sizB®Roma

population in East Central Europe put it slightiyen4 million in the early 1990s (Barany, 2002).
According to these figures, the percentage of Rontlae total population was close to 10 percent
in Bulgaria and Slovakia, between 4 and 7 peraehtungary, Macedonia, Romania and Serbia,
and around 2 percent in Albania and the Czech Repitepresentative evidence on the well-being
of the Roma has been rare until recently (butfeBP [2002], Ringold et al[2005], Higgins and
lvanov[2006] andMilcher [2006]). The UNDP survey of 2011 provided the mgstto-date and

most comprehensive evidence on the scale of tlagldismtage of the Roma of East-Central Europe.

According to data of the UNDP survey of 2011, thgployment rate among the Roma aged 20 to
64 was between 20 and 30 per cent in most Eastal&uropean countries. While labor market
discrimination is likely to play a rold-RA [2009)), it is unlikely to explain such low levels.
Numerous international studies also demonstratethtieabasic skills acquired in early childhood
and elementary school play a major role in shapmg@loyment prospects. Education has a strong
causal effect on earning84rd [1999]); the skills gap can account for minoritie®or market
disadvantages, at least in the \&#&l-Johnsofl1996]); and skills also play a decisive role ther
areas of life as welHeckman—Stixrud—Urzu2006]). Skills presumably play a similarly
significant role in determining children’s life etees in East Central Europe. Using multiple
datasets in Hungarigertesi-Kézd{2010] decomposed the employment gap between Rarha a
non-Roma in Hungary and found that the larger pktthe gap is explained by educational
differences. Although no direct proof is availabtgresent for the role of skills in the ethnic
employment gap, it is likely to be significant ia$E Central Europe. Understanding the extent and
the origins of the gap in skills is therefore aywienportant step towards understanding the origins

of the gap between the Roma minority and the nom&majority in many areas of life.

This study quantifies the achievement gap betwesmndrand non-Roma students in East Central
Europe and aims to explain it by policy-relevarttdas. It focuses on two major questions: Is the
achievement gap between Roma and non-Roma stutlemte ethnic specificities of the Roma or

is it the result of social disadvantage? And whatthe mechanisms behind the emergence of the

! Unfortunately, census data are not well suitece&iimating the size of the Roma population. Intgosintries the
national census collects data on “nationality” Bixing respondents to report their national or ethghéntity. Recent
research on the Hungarian Roma (Simonovits and iK22d3) shows that the Roma in Hungary have mieltip
identities: 99 per cent of the respondents whoidenshemselves Roma considered themselves Humgasiavell.
The national censuses in the East Central Europ@aniries do not allow for stating multiple ideig# but force
respondents to choose one. The number of respandécse answers indicate Roma identity in the natio
censuses is therefore significantly smaller tharthmber of respondents who have Roma identity.
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gap?

When answering the first question, one has to relpeeithatmany things may appear to be ethnic
characteristics, which are in fact nothing of tbe.sThe existence of a Roma/non-Roma school
achievement gap frequently leads public opinionthinde working in the education system and
social policy to seek an explanation in charadierethnic behavior patterns, a Roma mentality, the
"characteristic value system" of the Roma, etthid diagnosis were correct, then public policy
programs aiming to reduce the gap should primatiiye to influence such characteristic ethnic
behavior patterns, to "shape attitudes" and tranmstbe "Roma mentality". However, as we will
show, the large achievement gap between Roma anRama students can be explained almost
entirely by well-defined social differences, ndtmtity. Poverty, low levels of parental education,
parents’ weak attachment to the labor market, asd@ated further disadvantages largely account
for the skills deficits of Roma students. Thuserehces to so-called "characteristic ethnic belmavio
patterns” consist of false diagnosis; similarlyementions that aim to transform the "characterist

mentality" are likely to be bad therapies.

Answering the second question is equally importantovering that disadvantaged family
background is responsible for the skills deficitesl not provide a full explanation. We need to
understand the mechanisms by which these socidibanitial disadvantages affect skill
development because an understanding of these miseigis indispensable for designing
effective social policy programs to reduce thelskikficits. This knowledge can help us determine
what kind of resources the affected families shdn@grovided with, how to help them understand
the importance of these resources, and how tothetp acquire the knowledge and skills to use

these resources.

This paper identifies the major mechanisms thatike®/ responsible for the large part of the
achievement gap between Roma and non-Roma stuédetsa short introduction to the history of
the Roma of East Central Europe, we show that¢heaement gap — measured by secondary
school completion rates — is huge in all East Géfturopean countries. We also show evidence
suggesting that the gap is in large part due t@ktactors as opposed to ethnic characteristics.
Then we focus on the gap in standardized test imgEty where we have substantially more
detailed data. The test score gap is substanimailgsly to the Blac-White gap in the U.S. in the
early 1980's), it is almost entirely explained lmgml differences in income, wealth and parental
education, and ethnic factors do not play a sigaift role. We identify two major mechanisms by
which the social disadvantages of Roma studentsttebower skills: home environment and
schools. We show home environment and parentingipeg explain one third to two thirds of the

test score gap. We also show that the gap betwesraRnd non-Roma students in the same school
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and same classroom is 60 per cent less than tlemabgap. Ethnic differences in the home
environment are fully explained by social differeacand ethnicity seems to play no additional
role. On the other hand, while access to highelitgusehools is strongly related to social

differences, Roma students seem to face addittisativantages.

Some background on the Roma of East Central Europe

The Roma have no historical homeland in EuropeyTnginated in India and migrated to Eastern
Europe 700 years ago. The Roma are a heterogepeopke spread across many countries. Some
speak dialects of the Romani language, whereassofloepted the language of their host country,
often in the form of a special dialect. The vastanty of the Roma of Central and Eastern Europe
settled a long time ago, and their romanticizedyenas travellers is based on exceptions, which are
often cases from Western Europe. The Roma werawtsin some parts of Central and Eastern
Europe for centuries, and they were often targbteldw enforcement. Historical evidence on the
well-being of the Roma communities and their relaship to mainstream societies is relatively
scarce. The following two paragraphs describe alyidccepted but not uncontested view of their
history (see, for example, Barany, 2002, Hancofk22 Janky and Kemény, 2003, and Kemeény,
2005).

For centuries, the integration and assimilatiothefRoma remained limited. In many respects, they
lived outside mainstream society both before ankdlint® the Industrial Revolution. The Roma had
no land or any other formal property, and when tlveye not slaves, they worked as independent
laborers or sold their own products and services. [ndustrial Revolution and the emergence of
centralized nation states brought the Roma mingtager to mainstream society, but they also
undermined their traditional communities. During ®econd World War, the Roma were subjects
of deportations and mass executions, similar taJéves (the Roma Holocaust is known as
Porajmos). The communist regimes hastened theldigsoof the Roma communities and
instigated a paternalistic assimilation processnywylaoma faced relocation into villages and towns
inhabited by the majority (often into segregatettlements), obligatory employment in the state
sector, and compulsory schooling for their childiés a result, many (in some countries, most)
Roma families have had stable wage earners undeothmunist regimes and have seen their
children achieve literacy or vocational degreesh&tsame time, many of the ties within the Roma
communities have been destroyed.

The fall of the communist system led to a deepssioa and a thorough transformation of labor

demand in most transition countries. Demand fokilied labor collapsed. The more successful



post-communist economies started to grow quicklynduthe mid-1990s, but even they did not
experience an increase in demand for unskilledrlddany unskilled people who lost their
employment during the transition period have be#nwithout a regular formal job ever since. A
widely accepted view is that the dramatic dropemdnd for low-skilled workers affected the

Roma especially severely.

The achievement gap in East Central Europe

Due to data constraints, the achievement gap baet®eena and non-Roma students has been
impossible to assess until recently. Data from2iElL survey of UNDP provide a unique
opportunity to estimate the achievement gap betweang Roma and non-Roma people. The
survey collected information in 12 countries of Easd Central Europe in a fully standardized way.
In each country, the sample consists of peopladiwn areas with high concentration of Roma.
Because of this sampling design, we can expecthieaRoma covered by the survey are more
disadvantaged than the entire population with Rafeatity. Similarly, the non-Roma population
covered by the survey is likely to be poorer andartsadvantaged than the entire population.
When interpreting the findings from the UNDP 20Hhtadone has to keep in mind these issues with

representativeness.

Our focus is on the achievement between young Romdanon-Roma. The data do not contain
standardized test scores but we have informatioedoigational attaintment. We can therefore
analyze the gap between school completion ratgsunger cohorts. The gap measured in the
UNDP survey may be larger or smaller than the gape entire population, depending on the
pecularities of the local sampling procedure. Fetustness checks, therefore, we show
achievement figures for the entire population @f thlevant age groups. The source of the data on

the general population is the Barro-Lee dataBatrp-Lee [forthcoming].

Table 1 shows the fraction of the 20 to 24 yeadsrespondents with upper-secondary education by
country. The first two columns show the fractiorthwilpper secondary education in the UNDP
dataset among the Roma and the non-Roma, resggcilitae third column shows the national

fraction with secondary education from the Barr@ ldata.

The national averages may be different from theamesof the Roma and non-Roma figures for at
least two reasons. First, both the Roma and theRama subsamples in the UNDP cover the part
of the population that lives in or near areas \Witfh Roma concentration. As a result, both the
Roma and the non-Roma figures may be different fitoeir respective national values, and they are

most likely lower than that. Second, the size efrtbn-Roma subsample in the relevant age range
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in the UNDP data is rather small (below 100 in nomsintries) that induces considerable random
variation in the estimates (the 95% confidencervatiecan be as wide a20 percentage points).
The Barro-Lee figures are based on data from nalticensuses and estimates from very large
surveys (such as the micro-census held in mos$teofduntries listed below) and thus their
confidence intervals are tiny.

Table 1.
The percentage of 20 to 24 years old with upper saedary education. Roma and non-Roma
respondents in the UNDP 2011 survey and populatidigures.

Percentage of 20 to 24 years old with The ethnic gap
secondary educatidh

UNDP survey, 2011 National Non-Roma National avg.
Country Roma Non-Roma average vs. Roma vS. Roma

1) (2) 3 (2) - (1) 3)-@1)
Albania 3.1 435 22.6 40.4 19.5
Bosnia an_d 15.8 86.2 n.a. 70.4 n.a.
Herzegovina
Bulgaria 20.7 65.2 42.3 44.5 21.6
Czech Republic 30.1 76.1 79.0 46.0 49.0
Slovakia 18.1 48.0 42.5 30.0 24.4
Montenegro 7.0 79.3 n.a. 72.3 n.a.
Croatia 19.7 72.8 42.0 53.1 22.4
Hungary 21.3 62.0 70.4 40.7 49.2
Macedonia 19.1 82.5 n.a. 63.4 n.a.
Moldova 7.5 56.9 n.a. 49.4 n.a.
Romania 115 67.1 42.2 55.7 30.7
Serbia 12.9 82.8 41.2 69.9 28.3

% Upper secondary education (ISCED level 2) or tiooal education .

The figures show large gaps in all countries. Adoay to the UNDP Survey figures, the gap
between Non-Roma and Roma people of 20 to 24 yéage ranges from 30 percentage points
(Slovakia) to 72 percentage points (Montenegro)wAsndicated above, the size of the sample
(especially the non-Roma subsample) is small intro@sntries. As a result, the confidence
intervals around these differences range betwé&@mpercentage points (Montenegro and Serbia) to
+15 percentage points (most other countries). Sagpincertainties notwithstanding the
systematically large estimates in all countriesiptm a substantial achievement gap. The
(unweighted) average gap in the 12 countries coeabig over 50 per cent (confidence interval

percentage points).

Comparing the Roma figures to national averagew simoaller but still substantial gaps. While
these gaps should be somewhat smaller becausattbeal figures contain the Roma achievements

as well, the differences relative to the gaps meakin the UNDP sample are too large to be
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explained by this. The specificities of the UNDpde may also play a role in the differences. But
the sampling uncertainties in the UNDP estimatesatane explain most of the differences.

Albeit in a limited way, the data help answering brst question: whether the gaps documented in
Table 1 are due to ethnic factors or social disathge. In order to answer this question one would
have to use data on social disadvantage duringhabold. The UNDP survey is rich in information
on poverty, but it is a cross-sectional survey aithretrospective information on conditions in
childhood. As a result, we need to analyze curia@nily conditions of the 20 to 24 years old
instead of their conditions in childhood. For ttget@ 24 years old living with their parents the
current family conditions may be a good represemaif the family conditions in childhood
because poverty and social disadvantage are likddg persistent. However, we cannot carry out
the analysis for those who don't live with theirgats As Table 2 shows, approximately half of the
respondents live with their parents.

Table 2.
The percentage of 20 to 24 years old with upper saedary education. Roma and non-Roma
respondents by whether they live with their parentsr not.

Living with parents Not living with parents Reaant

Roma Non- Gap Roma Non- Gap living with

Country Roma )= Roma (6) = parents
1) (2) 2)-(1) (4) (5) (5)-(4) (1)

Albania 3.6 46.7 43.0 2.5 35.3 32.8 58.9
Bosnia and 227 900 673 80 750  67.0 58.2
Herzegovina
Bulgaria 28.1 65.5 37.4 15.2 64.7 49.5 45.3
Czech Republic 31.2 85.7 54.5 29.0 69.8 40.8 45.8
Slovakia 29.2 50.9 21.7 125 44.2 31.7 45.0
Montenegro 11.3 85.7 74.4 4.8 71.7 66.9 39.1
Croatia 27.7 72.7 45.0 13.9 73.1 59.2 48.8
Hungary 294 75.0 45.6 13.9 40.7 26.9 50.9
Macedonia 24.3 91.5 67.2 12.4 57.7 45.3 60.0
Moldova 7.8 70.0 62.2 7.2 36.0 28.8 55.7
Romania 15.1 75.7 60.5 7.8 57.6 49.7 50.4
Serbia 19.6 87.8 68.2 6.7 63.2 56.4 55.0

% Upper secondary education (ISCED level 2) or tiooal education .

The fraction of 20 to 24 year olds living with thparents varies considerably across countries,
from less than 40 per cent in Montenegro to 60cpet in Macedonia. In the larger countries, the
fraction is relatively stable between 45 per certt 85 per cent. The characteristics of those living

with their parents and those not living with thed@irents differ considerably in most countries.

In order to decompose the achievement gaps toldmmiground and ethnic components, we



estimated regressions for each country separaidtysecondary education on the left-hand-side
and the Roma dummy variable on the right-hand-4sidether with a measure of income and
parental education. These are linear probabilitdet® the left-hand-side variable is whether the 20
to 24 years old respondent has an upper secondaopcational degree. For each country, we
estimated three versions of the regression. Teeversion includes the Roma dummy on the right-
hand-side only. The coefficient on that variablerogluces the “raw” gaps in upper secondary
education among the 20 to 24 years old living whignr parents as documented in Table 2. The
second regression includes a summary measureahmand poverty besides the Roma dummy
variable. This summary measure was created usagg ifhonthly income per equivalent household
member, (log) expenditure per equivalent househwdber, ownership of various items such as
car, washing machine etc., and poverty indicatdtise third regression includes parental education

besides the Roma dummy and the income measure.

Table 3 shows the summary statistics of the rigimehside variables for the sample analyzed here

and Table 4 summarizes the results of the regnmessio

Table 3.
Mean values of the stadardized index of income.
Roma and non-Roma people 20 to 24 years of age figiwith their parents.

Standardized index of income
Roma Non-Roma Gap

Country L @ @-0
Albania -0.32 0.68 1.00
Bosnia and Herzegovina-0.45 0.99 1.44
Bulgaria -0.27 1.14 1.42
Czech Republic -0.42 1.38 1.80
Slovakia -0.48 0.30 0.77
Montenegro -0.50 0.83 1.33
Croatia -0.38 0.75 1.13
Hungary -0.35 1.00 1.35
Macedonia -0.39 1.01 1.40
Moldova -0.29 1.19 1.47
Romania -0.27 1.13 1.40
Serbia -0.47 0.95 1.42

Data: UNDP Roma Survey, 2011; 20 to 24 years aigaadents living with their parents.

The standardized index of income and poverty stewvesmous differences between Roma and

2The income measure is a linear combination oféspective items. It was created by regressingrtivaa dummy on
the items and the country dummies using a poolelipregression and predicting the probit indea.(ithe items
were combined by their respective probit coeffitsgnThe index was then standardized for each cpseparately.
Created this way, the income measure summarizdéathee status of families in a way that createsmiaximum
difference between the Roma and the non-Roma resptsin the UNDP survey, and its unit of measurerise
standardized for each country separately.
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non-Roma. Except for Slovakia, the difference is standard deviation or more. IN the Czech
Republic, it is almost 2 standard deviations. Waethese cross-country differences are due to the
differential gap between the income status of tbm& minority and the non-Roma majority or due
to differences in sampling is impossible to telthout external validation. But the magnitude of the
gaps in all countries implies very large disadvgataamong the Roma compared to the mainstream

society.

Table 4.
The gap in the probability of upper secondary educdon® degree between Roma and non-
Roma people 20 to 24 years of age living with thefrarents. Estimates of the coeficient on the
Roma dummy from three regressions estimated for eaccountry.

The gap in the probability of upper secondary ation
between Roma and non-Roma of age 20 to 24 livirtly their parents

Raw Gap conditional on Gap conditional on household income
Country gap household income and parental education
1) (2) 3)
Albania -0.43 -0.30 -0.20
S.E. (0.06) (0.06)" (0.06)"
Bosnia and
Herzegovina -0.68 -0.43 -0.35
S.E. (0.06) (0.09y (0.11)
Bulgaria -0.37 -0.10 -0.02
S.E. (0.10) (0.12) (0.11)
Czech Republic -0.54 -0.15 -0.14
S.E. (0.08) (0.15) (0.17)
Slovakia -0.22 -0.03 0.03
S.E. (0.08) (0.09) (0.08)
Montenegro -0.74 -0.64 -0.36
S.E. (0.06) (0.09) (0.12)
Croatia -0.47 -0.29 -0.17
S.E. (0.08j (0.10y (0.11)
Hungary -0.45 -0.23 -0.13
S.E. (0.09) (0.11) (0.10)
Macedonia -0.67 -0.51 -0.30
S.E. (0.05) (0.08y" (0.08y"
Moldova -0.62 -0.44 -0.28
S.E. (0.08) (0.11) (0.11)
Romania -0.61 -0.46 -0.39
S.E. (0.07) (0.10) (0.12)
Serbia -0.68 -0.42 -0.33
S.E. (0.05) (0.08)" (0.09)"

& Upper secondary education (ISCED level 2) or tional education .

Data: UNDP Roma Survey, 2011; 20 to 24 years adgardents living with their parents.
Standard error estimates in parentheses are rtabbsteroskedasticity and within-household corretator siblings.

" Significant at 5%; Significant at 1%.
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According to the results, 15 to 85 per cent ofdbkievement gap is explained by lower incomes
among the Roma, and 35 per cent to 100 per cexpiained by lower incomes and lower parental
education. 50 per cent of more of the achievemaptigexplained by the income measure in
Bulgaria, the Czech Republic, Slovakia and Hungarmyund 40 per cent is explained in Bosnia,
Croatia and Serbia, and at most 30 per cent isagd in Albania, Montenegro, Macedonia,
Moldova and Romania. When comparing people withstmae parental education as well as the
same income, the achievement gap between RomaoamBama 20 to 24 year old respondents is
less than 10 percentage points and statisticadigmificant in Bulgaria and Slovakia, and it is
between 10 and 20 percentage points but alsotstallig insignificant in the Czech Republic,
Croatia and Hungary.

These results suggest that the larger part, arthpsrall, of the gap between young Roma and non-
Roma in terms of their secondary school completides can be explained by non-ethnic family

background variables, and family income statusspéaynajor role.

At the same time, the analysis cannot answer thstoun about the mechanisms that make children
in poor families achieve lower levels of educatibhe income measure we used is also imperfect
in the sense that it corresponds to family incomleen the children were in their twenties, whereas
the appropriate question would involve income statwring childhood. Moreover, the analysis was
be carried out for a subpopulation of those stilhg with their parent. Fortunately, unique data
from Hungary allows us to do a more thorough anglgkthe achievement gap between Roma and

non-Roma students.

The test score gap in Hungary

Standardized competence test scores and a surttegtivhic identifiers linked to the test scores
data provide a unique opportunity to analyze tkegeore gap between Roma and non-Roma
students in Hungary. The source of the test scaia id the May 2006 National Assessment of
Basic Competences (NABC), administered to evérgi@de elementary school student. The survey
linked to those test scores is the Hungarian Liber€e Survey of Tarki.

The HLCS followed 10 000 young people with yeadgularity, starting in the fall of 2006. The
bulk of the survey was composed of students whevethe & grade in May 2006 and who
participated in the NABC, filling out the readingmprehension and mathematics tests as well as
the family background questionnaire. The HLCS aistuded special needs students who did not
participate in the NABC, but did fill out a simpétl version of the reading comprehension test. To

be included in the sample, students had to fillaofamily background questionnaire and their
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parents had to provide a written agreement to@pdie in the survey. As one of the most important
purposes of the survey was to analyze school disadge, students with lower test results and
special needs students are overrepresented iatmgle We weighted the samples to account for

the consequences of unequal selection rates.

The questions of the first wave of the HLCS in 20@8e focused on family structure and financial
situation, the respondents' early childhood expegs, medical and school history and plans for
secondary school. Subsequent waves of the surveentrated primarily on school careers and the

mechanisms of dropping out.

In our analysis, we relied on the data collectethefirst two waves of the survey. We limited the
sample to individuals who participated in both wawéthe survey, and who were living with at
least one of their biological parents. These retsbns on the sample were made necessary by our
method of identifying the Roma ethnic identity. Tpeaents were asked what nationality or
ethnicity they identified with primarily or secomig in both waves of the survey. These two
guestions made it possible for them to choose aldadentity. For the purposes of this study, we
consider a young person to be Roma if he or shehkést one biological parent who identified
primarily or secondarily as Roma in either the 2006he 2007 survey. Using this definition, Roma
youth comprise nearly 8 % of alf'§rade students; the size of the Roma subsampisistudents
(see Table A2 of the Appendix). The total sampe $ 9056 students with reading comprehension
test results, and 8335 students with mathematstsdsults. The difference is due to the fact that
the special needs students only completed themmgadimprehension te$Table A3 of the

appendix shows the magnitude of the distortioriragifom sample selection and the basic data of

the students who were eliminated from the sampleddous reasons.

The test scores measure skills that have a largaatron their choice of secondary school and on
key events in their secondary school careersjgge 1demonstratesThe figure shows the
likelihoods of earning different types of secondseiiool degrees by age 21 as a function of the 8
grade test scores. The vertical axis shows théidraof respondents with general high school
degree, technical high school degree (these twoedsgnvolve passing a maturity examination that
is also the entry test for college), vocationalasdidegree, and the fraction of respondents without
any secondary degree. The horizontal axis shovexjliil-sized categories created by the average
of the mathematics and reading test scores measu8dgrade so that group 1 has the lowest
scores and group 10 has the highest scores.

3 6 % of all § graders (and 12 % of Rom# §raders) were special needs students in 2008n#jerity had a mild
intellectual disability. Special needs studentsegelty do not participate in the NABC, but a speoéading
comprehension test was designed for them in 2006 r&sults of this test can be assigned a platteidistribution
of the general reading comprehension test.

12



Figurel

The likelihood of acquiring different types of secandary school degree by age 21 as a function df 8

grade reading comprehension test scores*
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Figure 1 reveals a strong mechanism of skill-based seleetiavork in secondary school degrees.
Over 80 per cent of the students with the strongsstscores complete general high school, and the
rest complete technical high school. At the otheérezne, 40 per cent of students with the weakest
test scores do not have a secondary degree bylaga@her more than 40 per cent complete
vocational training school, and the remaining fewnea degree in technical high schools. The
relationship between the likelihood of being withawsecondary degree and test scores is
monotonically negative, and the relationship betwtte likelihood of earning a vocational degree
and test scores is very similar. The likelihooekafning a genera high school degree is strongly
positively related to the test scores. The pathath respect to general high school follows an
inverted U-shape with the highest likelihood fardsnts in the middle of the test score distribution
Figure 1 implies that selection into secondary school $yged subsequent success is strongly
related to skills in 8 grade, and the test scores of the NABC are goabutes of those skills.

Having established the importance of the test semasures, we turn to ethnic differences in the
test scoreslTable 5shows the magnitude of the standardized test gapdetween Roma and non-
Roma students using the data Shgaders from the 2006 NABC. As a comparison, veigle
similar data on the test score gap between 13gjdaand 8' grade black and white students in the
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United States. We include the test scores of 18-gtebstudents from the US because this is the

format of the data concerning the less recent paghe turn of the 1980s.

Table 5
The magnitude of the Roma/non-Roma and black/whitéest score gaps in Hungary and the United
States (measured in standard deviation units of theational average of the given test)

Year Roma / non-Roma gap, black / white gap, black / white gap,
8" grade, Hungar§ 8" grade, USA 13-year-olds, USA
reading mathematics reading mathematics readingmathematics
1978/80 - - - - -0.91 -1.08
1992 - - -0.83 -1.10 -0.73 -0.93
2006/8 -0.97 -1.05 -0.78 —0.88 —0.56 —0.81

& Calculated by the authorSourceithe combined data of the 2006 NABC and the HCLS.

® National Assessment of Educational Progress (NAERJn NAEP tables, 1992 and 2007.

¢ National Assessment of Educational Progress (NAE®)g-Term Trend tables, reading: 1980, 1992 ariB2thathematics: 1978,
1992 and 2008.

The raw difference between Roma and non-Roma stsicsaores is approximately one unit of
standard deviatiohThis matches the size of the gap between blackwuiteé 13-year-old students
in the United States approximately 30 years agave¥er, that gap has narrowed significantly
since the early 1980s. The ethnic differences nredsat the end of the 2000s in the US are

approximately 20 percentage points smaller thanietfifferences in Hungary.

While our data allows for analyzing the test sagaip in one year and for a single age group, we
can shed some light on the age pattern of the giayg wther, less comprehensive data. Two other
longitudinal studies with an adequately large s&nsjipte measured skills and used a technique
similar to the HLCS's to determine the studentsiietidentity. Importantly, both the samples and
the skills tests are widely dissimilar. As a resmleaningful comparisons across age groups can

only be made within a single sample.

The first data come from the impact assessmerteoNational Education Integration Network
(KézdiSuranyi[2008]). This data enables us to compdfead 4" grade students. The study
measured the arithmetic and reading skills of axprately 4000 students in 60 treatment and
control schools in two waves (spring 2005 and sp#607)° The second data allow for comparing
6" and &' grade students; these data are based on the-Etfteic Relations, 2010" survey by
Educatio. The survey collected data on the netwofléd' grade students at 88 schools in 74 cities,
and respondents were linked to their administrdties with their &' grade test scores from 2008
and the 8 grade test scores from 2010. The third datas#lds/s for comparing®and 18

graders: this is part of the HLCS linked to the NABata used in our main analysis. Unique

student identifiers that allow for connecting thteist scores measured at different ages were

4 The reading score gap is somewhat smaller tharunit of standard deviation and the mathematiosesgap is
somewhat larger. These values are provided bas#temstandard deviation of the full sample.
5 Kézdi—Suranyfi2008] provides a detailed account.
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introduced later for younger cohorts so that themete linking of & and 18 grade test scores is
not possible for this sample. However, the datéecbhg agency was successful to link 58 % of the
8" graders who took part in the 2006 survey to theéft drade test scores in 2008.

We summarize the results of all the measuremenfabie 6 In addition to the raw test score gap,
we include the values of the gap after correctorggender, age, household presence and education

of the mother/father in parentheses.

Table 6
The Roma/non-Roma test score gap by grade level (amured in standard deviation units of the
national average of the given test). First data: n& gap; data in parentheses: includes controls for
gender, age, no mother/father, parental education

test
Survey / Year grade
SZTE SZTE NABC

arithmetié reading reading
OOIH° 2" —0.76 (=0.49) - -
2005/2007 4" - -0.86 (-0.53) -
IEK-OKM® 6" - - -0.67 (-0.33)
2008/2010 gn - - -0.68 (—0.35)
HLCS-OKM® gn - - -0.82 (-0.22)
2006/2008 10" - - —1.01 (-0.33)

@ The impact analysis of the National Education Iraégn Network (OOIH); sample: students i grade in spring 2005 and'4
grade in spring 2007. S&&zdi—Suranyj2008].

®The sample of the Educatio "Inter-Ethnic Relati@@10" (IEK) survey combined with the 2008 NatioAakessment of Basic
Competencies (NABC)'8grade and the 2010 NABC"§rade test score data.

¢ The sample of the Tarki Hungarian Life Course SuriiyCS) combined with the 2006 NABC'grade and 2008 NABC {0

grade test score data. The table includes theodatadents from the HLCS only if they could be itiéed as 18 graders in the

2008 NABC.

4 Reading comprehension test féf graders and arithmetic skills test fot draders developed by the Institute of Educaticthet
University of Szeged. The national mean and stahdaviation data are from the longitudinal survéshe Institute of Education,
University of Szeged, sample Ill, 2008 graders, 2006:"graders. (Se€sapd[2007].)

¢ NABC reading comprehension and mathematics tests.

The available data point to the relative stabiifyhe test score gaps measured in grades 5-8: the
ethnic differences measured in tHeahd &' grades are almost exactly identical. By contithst,

gap increases in the first years of elementarydohetween 2 and 4" grade), and in the first two
years of secondary school (betweéradd 18' grade)® The significant divergence between the raw
gaps and the values corrected for a few importacibsdemographic variables suggests that

ethnicity is unlikely to be the cause of the diffieces.

There is no way to know how the test score gap éetwRoma and non-Roma students would
change across time in a study (optimally with aomatlly representative sample) started in early
childhood, with surveys administered regularly tigbout the children's school career. However,
the international literature suggests that thecttefof disadvantaged ethnic minorities generally

tend to increase with age. We present the restifisah a study from the United States-igure 2

6 As the gap between social groups is generaljetain arithmetic and mathematics tests than rgadin
comprehension tests, we find it likely that the gaquld also increase between grades 2 and 4 udamgical tests.
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Figure2
The mathematics and reading comprehension test segap between black and white students from
age 5to 14*
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Black-White Gap in Standardized Test Scores
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Mathematics score ~ ——=—-—- Word recognition score ‘

* PIAT math and word recognition scores (in % of 8tandard deviation of the full sample), paneh diatm the
Children of the National Longitudinal Survey of Yaut979 (CNLSY79).
Source: Frye[2011], raw data in Table 11, row 1, p. 895-896.

Hungarian research is in line with internationavsys (ee—Burkanj2002]) in finding that the
children of Roma parents struggle with significdeficits by the time they reach kindergarten age.
The impact analysis of the Biztos Kezdet (Suretpprogram collected data on nearly 1000 4- to
6-year-old kindergarteners in municipalities whidd a Sure Start Children's Center and in a
control group of similar municipalities without $ua program in placeDue to the composition of
the program'’s target group, the social statuseottfildren in the combined sample is somewhat
lower than in a representative sample. Howevesdtsal heterogeneity allows us to illustrate the
magnitude of the skills deficits that Roma childr&ve at a very early age. The Sure Start study
measured the vocabulary of kindergarten-age cmldree study design used the LAPP-test
developed by Jézsebtik and his colleagued.drik [1999]) to examine children's picture naming
performance. The Roma children's raw deficit coragdo the non-Roma children was 66 % of the
standard deviation of the full sample, which shramk1 % after correcting for gender, age,
household presence and education of the mothegffath

We can observe that correcting for a few simple agnaphic and family background variables
reduced the raw test score gap significantly imggample, without respect to age (kindergarten

age through 10 grade of secondary school). Differences in thepmsition of the sample clearly

7 SeeSure Starf2010]. We would like to thanEva Suranyithe leader of the study, for giving us accedfi¢odata
files used in the analysis.
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play an important role in the Roma/non-Roma testesgap.

Social composition and the achievement gap

What is the magnitude of the ethnic gap comparedegaw test score gap if we account for social
and income differences between the Roma and nonaRtulent populations? As non-Roma
students make up a much larger percentage ofdidersts (and thus, of the sample), we will
conduct the following thought experiment: how lavgauld the test score gap between Roma and
non-Roma students be if non-Roma students livesihmilarly bad circumstances as Roma

students?

For our calculations, we used the family backgrouadables presented in Table 7. Together, the

variables represent the family's long-term inconasafih, its life chances in a broad sense.
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Table7
Family background variables

Name of variable Definition of variable

Biological mother in household Lives with biologdieaother: yes/no
Non-biological mother in household Lives with non-biological mother: yes/no
Biological father in household Lives with biological father: yes/no
Non-biological father in household Lives with non-biological father: yes/no

Mother's education Mother's (biological/non-biological) highest comjglé level of
educational attainment: 0-8 years of elementargaichvocational
school / high school diploma / higher education

Father's education Father's (biological/non-biological) highest contptélevel of
educational attainment: 0-8 years of elementargaichvocational
school / high school diploma / higher education

Mother's current employment Mother was employethénfall of 2006: yes/no

Father's current employment Father was employdkiriall of 2006: yes/no

Mother's long-term employment Mother: ratio of yeaorked a while child was 0-14 years old, %

Father's long-term employment Father: ratio of yewmrked a while child was 0-14 years old, %

In(monthly income) The logarithm of the household's monthly income&0

In(number of household members) The logarithm efrtbmber of household members

Number of unemployed adults Number of unemployadtdwbusehold members

Living space per person,’m Surface area of apartment / number of househotdbees, /person

Number of rooms per person Number of rooms / nurnbapusehold members

Bathroom Is there a bathroom in the apartmenthges/

Povertyl Has it happened that there was not enough mondgddrin the past

(income does not cover food) 12 months? yes/no

Poverty2 Has it happened that there was not enough monéefting in the past

(income does not cover heating) 12 months? yes/no

Poverty3 The family receives regularized child-rearing assise: yes/no

(regularized child-rearing assistance)

Poverty4 The child receives free meals at school: yes/no

(free school meals)

Poverty5 The child receives free textbooks at school: yes/no

(free school textbooks)

Place of residence: region Regions in Hungary: @eRlungary / Central Transdanubia / Western
Transdanubia / Southern Transdanubia / Northerrglliyry Northern
Great Plain

Place of residence: settlement type Settlement types: Budapest / county seat / otley gillage

Place of residence: remote Settlement is difficult to access in terms of tggorsatiori: yes/no
settlement

2SeeKolls [1997].

We summarize the results of two different estimaiéable 8 We estimate the role of social
background in the achievement gap between Roma@mdRoma students using two methods:
linear regression (OLS) and propensity score magchithe OLS results are more standard but the

propensity score matching is more flexible by allayvfor nonlinearity of effects and ensure that
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only comparable Roma and non-Roma students arearachifthe overlap assumption). We have

estimated two kinds of matching models, neareshiir matching and stratified matchihg.

Despite the methodological differences, all estesatgree that the Roma students' school deficits
are to a large extent explained their adverse teng-socio-economic circumstanceBhe raw

achievement gap is approximately one unit of stethdaviation in magnitude; three-fourths of the
mathematics and four-fifths of the reading gap walisappear if we assumed that the non-Roma

majority students lived in similarly poor circumsts as the Roma students.

Table 8
The magnitude of the ethnic test score gap after oecting for differences in social composition
Roma parameter Number of R?
(standard errof) observatior’s

Reading comprehension

Raw gap -0.97 (0.05) 9056 0.06
oLS -0.23 (0.05) 9056 0.27
Propensity score matching
nearest neighbor matching -0.18 (0.06) 837/480 -
stratified matching -0.18 (0.04) 837/7948 -
Mathematics
Raw gap -1.05 (0.05) 8335 0.07
oLS -0.32 (0.05) 8335 0.27
Propensity score matching
nearest neighbor matching -0.26 (0.06) 837/395 -
stratified matching -0.26 (0.04) 837/7948 -

& Standard errors in parentheses.

®In the case of propensity score matching: numb&uarha (treatment)/non-Roma (control) observations
* Significant at 5 %, ** Significant at 1 %.

Note:see detailed results in Table A4 of the appendix.

Reversing the thought experiment, would the ettest score gap would exhibit a significant
decrease if Roma students lived in similarly gomdumnstances as non-Roma students? As there
are very few, if any, Roma students in the sampl@ricumstances similar to the better-
circumstance non-Roma students, the OLS and matcasults cannot be used to answer that

guestion. But we may be able to make the appr@camparisons in the middle ranges.

To see the test score gap along the distributidarafly background, we combined the family

background variables into a one-dimensional syithetriable. We created the linear combination

8 On the methodology, s&ehejia—\Wahb§2002].
9 The basic data for the family background vagalily Roma/non-Roma students can be found in Febte the
appendix.
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of family background variables by regressing testas (the average of the reading and
mathematics scores) on the family background viasaénd using the coefficients of that
regression. Then we normalized the resulting valolea range of O to 1. People living in worse
socio-economic circumstances are thus in the raloger to 0, while people living in better
circumstances are in the range nearer to 1. Uemfamily background index thus defined, we can
provide a visual representation of the size oftés¢ score gap as a function of family background.
The comparison is only meaningful for the ranggalties with an adequate sample size of both
Roma and non-Roma studerfggure 3shows the results. The overwhelming majority of Rom
students live in worse circumstances than the nomdrstudent average: the Roma subsample is

too small to be meaningful over values of 0.6.

Figure 3

Distribution of Roma and non-Roma students by famif background index
Roma distribution: continuous line (average: 0.23);
non-Roma distribution: dashed line (average: 0.57)
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Family background index

We divided the range of the family background indd® 10 equal intervals, and estimated the
mean Roma and non-Roma reading and mathematicsctasts individually for each interval. We
restricted the estimates for the Roma studentset®+0.6 range. The estimates are presented in
Figure 4 The gray zone marks the 95 % confidence interfwathin + 2 standard errors of the

mean).

Figure4
Reading and mathematics test results as a functiaf the family background index
(The gray zone marks the 95% confidence intervals.)

Continuous lines: Non-Roma. Dashed lines: Roma

20



Reading Mathematics

4 6
Index of family background

4 6
Index of family background

Although our method would allow for the non-lineatationships, the Roma and non-Roma graphs
can both be considered practically linear. Theyadse very close to each other. In the case of the
reading score, the difference is very small andahdscreasing tendency; in the case of the
mathematics score, the difference is somewhatrdame it is hard to tell whether the two lines
converge or diverge. These results suggest thaeshiescores of Roma students from more affluent
families (those in the middle third of the overdiBtribution of the family index) have very similar
test score than similar non-Roma students. Notimrigese results suggests that the difference
would be larger at higher parts of the distributidfe can speculate therefore that if Roma families
lived in improved circumstances, then the readimg) the mathematics test score gaps would
narrow, perhaps to be insignificant. Thus, in adtliptical case of full integration, when the family
index distribution of the Roma students would kenittal to the family index distribution of the
non-Roma students, the test score between RomacmBoma students would be just as small as

the estimates based on OLS and propensity scohimgt(see Table 8) had predicted.

We have therefore answered our first questiontdbescore gap between Roma and non-Roma
students in Hungary are to a large extent explaiyesbcial background, and ethnicity seems to
play a very small role at most. We now turn to agréwg our second question: What mechanisms
are responsible for transforming the adverse l@ngisocio-economic circumstances of the Roma
population into school achievement problems?

The transmission mechanisms

The literature identifies three major sets of mec$ras that lead to low achievement of
disadvantaged students. All other factors being@keahildren’s skill accumulation and school
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performance is weaker if (1) their health is wdlsen average; (2) they have little access to
resources and activities important to developiragy tbkills in their home learning environment; and
(3) they have no access to high quality educatisealices and a motivating school environment.
Good health, a skill-enhancing home environmentaagdod school are important conditions of

skill acquisition. The more sustained the defiaits in this respect, the weaker skills we can expec

1. Health.Pain, fatigue and stress associated with bad haattldiseases have a direct effect on
learning performance. Missed lessons reduce thegpent studying, and parents are often
overprotective of more vulnerable children, lettthgm spend less time in the company of their
peers and giving them fewer opportunities for spartd other activities that can help to develop
their skills Currie [2005], Case—Lubotsky—Paxs§2002], Almond—Currig2011a]). Children with
Attention Deficit Hyperactivity Disorder cannot ammtrate as well, have less self-coriftand are
more impulsive, which is detrimental to their schperformance Currie—Stabile[2009]).
Unfavorable circumstances during pregnancy/birth@ronic disease during early childhood
create the conditions for diseases in later stafekildhood and adulthood, and have a negative
effect on the development of the skills necessarryefarning. Barker[1998], Reichmar{2005],
Case—Fertig—Paxsoj2005], Palloni et al[2009]).

Extensive international research shows that thielreim of less educated, poor families have a
greater than average risk of contracting chrorseases and of suffering accidents and injuries.
Moreover, as parents are less likely to recogriezesymptoms of disease; have less access to the
right healthcare institutions due to insufficienfiarmation and transportation options; and are less
able to afford the cost of care, their childrenénaunore difficult time recovering. The health of
children from low-income families is systematicallprse than that of their higher-income
counterparts, and this difference increases with(@gse—Lubotsky—Paxs¢2002], Currie—Stabile
[2003], Currie [2009]).

2. Home environment/parentingundreds of activities, tools, aspects of the natenvironment
and behavioral patterns combine to form the horamieg environment. We single out two
componentsi. the availability of activities, objects, tools aaadvironmental factors that directly or
indirectly promote the child's cognitive developmemd2. family parenting practices that
guarantee the child's emotional stabilityner—Brooks-Gunn—Kohg2002]).

Just as the absence of environmental factors andtias that stimulate cognitive and linguistic
development limits the development of the basitisskeeded for learning, stressful family life and

a lack of emotional support also have a negatiymaohon skill development and are detrimental to

10 Moffitt et al[2011], a groundbreaking longitudinal study that ran foro8@ years, provides strong proof that
childhood self-control has a significant effectlid@-changing events in adulthood.
22



school performance.

A family's human and material resources affectdchit’'s motivation and cognitive-emotional
development via a series of complex family mecharisA considerable part of the disadvantages
that are due to poverty are transmitted to thevathg generation through these channels. The
literature on the inner dynamics of family life @f§ two theories to explain the hidden mechanisms
of intergenerational poverty transmission. Fuenan capital theory claims that a low level of
parental investment is responsible for the negatneact of the parents' poverty and lack of
education on children's development. The effecisookrty and lack of education on a child's
human capital (in a broad sense) are thus medmgtéabls, experiences and parental "services" that
stimulate the child's development. Tlaenily stress mod& asserts that economic hardship or the
loss of a job influences the child's developmentri®ans of the parents' mental state. As the
parents' mental state affects the parent-childioglship and the parenting methods used in the
family, it has a major impact on the child's deypeh®nt. The two classes of explanations are, to

some extent, competing theories, but they compléeeeh other in many respects.

3. School qualityTwo main factors can make a school a "high qualitstitution: effective

teachers who get results and mutually motivatiegsinates who can learn from each other. In fact,
there is a close correspondence between teachidly qurl the composition of the peer group.
Although measuring teaching quality can be a complallenge, a number of innovative studies in
the past two decades have shown convincingly daather performance plays a definitive role in
the students' school performance. These studiessatsaching quality using a variety of methods:
some measure observable features, such as thesrestdacher skill test$€rguson1998]),

others measure student performance using valualadddels Rivkin—-Hanushek—Kaif2005],
Chetty—Friedman—Rockdf2011]), yet others compare the outcomes of cuedtless up-to-date
pedagogical methods in the classrodieiglinsky2001], Schacter—Thurf2004]). Their results

are clear: high quality teaching is one of the naatalysts of good student performance.

The composition of the peer group also has a sagmf effect on students' performance. If any kind
of social mechanism causes children with learnidplems to cluster in one part of the school or
classroom, a subculture may develop that is nodecire to learning. The leaders of the peer group
may refuse to make an effort and co-operate wihtelachers, and create their own culture of
resistance to school knowledgekérlof—Kranton[2002], Bishop et a[2003], Fryer—Torelli

[2010]). A number of studies argue that high perfance peer groups enhance, while low

11 Leibowitz[1974],Beckerf1981a], [1981b]Becker—Tomel 986], Haveman—Wolf§1995], Mayer[1997], Mulligan
[1997],Kalil-DeLeire[2004], Guryan—Hurst—Kearnef2008], Gould—Simhof2011], Kaushal-Magnuson—
Waldfogel[2011], Phillips [2011].

12 Elder[1974], Lempers—Clark-Lempers—Simdi989], McLoyd[1990], Conger et a[1992], [1993].
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performance peer groups inhibit individual learnpegformanceAmmermueller—PischK@009],
Hanushek et gR003], Hanushek—Kain—Rivkif2009]).

The composition of the teaching staff typically mais peer group composition. School systems that
isolate children who underperform or have learrdiffjculties — this group generally has a larger
percentage of children from poor and less edudaredies — in special schools or classrooms also
tend to have better teachers working in the schattéfhded by middle-class children, who are
easier to teach, while less competent teachersimémthe schools attended by poorer childrén.

This indirect mechanism clearly diminishes the pemiance potential of disadvantaged studéhts.

A number of cutting-edge studies have demonstithiedonsequences of counterproductive teacher
distribution in segregated school systear{ushek—Kain—Rivkif2004], Clotfelter—Ladd—Vigdor
[2005], Jacksor{2009]).

The HLCS data allows for measuring these three ar@sims to varying detail.

1. We used two items of information that have ptbuseful in previous research: birth weight and

health self-evaluation, to calculate a first estenaf studenhealth.

Birth weight data has been collected regularly muenber of countries for over a centuward
[1992]), providing information on the relationstopbirth weight and later outcomes. Birth weight
is one of the most important indicators that chizréze the circumstances of pregnancy and fetal
development. Children born with a low birth weighbperationalized as birth weight under 2500 g
— have a higher risk of physical and nervous systamage; have a higher likelihood of developing
learning difficulties, attention deficit problemsdaspecial educational needs; are more likely to
repeat a year of school; and have lower test s¢Breslauet al[1994], Hack— Klein—Taylor

[1995], Reichmarj2005]). Besides correlations, some studies hawsodstrated the causal effects
of low birth weight on level of education, employmehances and income&syrrie—Hyson1999],
Behrman—Rosenzweig004], Black—Devereux—Salvang007], Oreopoulos et gl2008]). The
incidence of low birth weight is closely correlateidh the income, wealth and education of the

population concerned. The poorer and less edutiageplopulation of a country or a group within a

13 This selection process is motivated by a meshanif wage equalization. If there is no wage déffexe between the
two types of classroom situations, then teachers lave better alternative employment options — afgoalso the
better educators — will choose a workplace witletids workload/wages balandegftesi—Kézd[2005]).

14 Naturally, this does not mean that a well-desiyexperiment (with additional resources) cannbiea® good
results with disadvantaged students in segregateabts. The assessments of the Harlem Childrems Ziobbie-
Fryer [2011a]) and the Knowledge is Power programdrist et al[2010]) report positive results. However, this
does not imply that, in general, the phenomenaroahterproductive teacher selection is not typa¢adegregation,
or that this phenomenon does not decrease therpenfice of disadvantaged children.
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country is, the greater the statistical probabiityow birth weight'® The relationship between the
poverty of the parents and the low birth weighthaf child has various causes. The mothers'
inadequate nutrition (inadequate protein, vitanmd eineral intake), prior infections, greater
prevalence of environmental hazards in or neahtimee, poverty-related streSdjmited access to
healthcare institutions — all of these factors @agle Rosenzweig—Schulf¥982], Hack—Klein—
Taylor [1995], Cramer[1995], Schonkoff—Phillip$2004] Chapter 8Paul [2010], Currie [2011]).

The second variable that we used to characteriakhheas self-rated heafthof the surveyed
students. The respondents evaluated their owntheala scale of one to four
(excellent/good/adequate/poor). This variable, Wiécwidely used in the literature, is strongly
correlated both with medically diagnosed chronioditbons Case—Lubotsky—Paxs§2002]) and
with the indicators of the parents' social statnsgme and education). Poorer children generally
tend to have worse health, and this is reflectatieir self-evaluations, or, in the case of younger
children, in their parents' subjective evaluati@ase—Lubotsky—Paxs¢2002], Currie—Stabile
[2003], Case—Fertig—Paxsof2005], Currie [2009] Table 1).

2. In assembling thearenting/home environmeimdicators, we used retrospective questions in the
HLCS going back to kindergarten. We also used i@sef questions and observations in the first

wave of the HLCS to measure the material circunt&suof the family environment in adolescence.

Early childhood experiences and family interacticglating to books and other written texts play

an exceptionally important role in children's cdiya development. As Zita Réger points out:
"Psychological studies of reading in educated f@mhow that children gain a great deal of
experience in the use of written and printed texen before reaching school age as a result of
conscious teaching and practicing with parentsader children. In the course of this process, they
acquire a number of skills related to languageamskcooperative interaction which are
fundamental to the later acquisition of reading amiting skills, as well as to communication in
school based on written and printed textR&der[1995], 103). Regular bedtime storytelling

sessions and parent-child interactions centerdat@nsing children’s books together (including

15 Figure 1 iBehrman—Rosenzweig004], which provides birth data from 112 courgrie the 1990s, has a very high
dispersion (5-30 %) for the incidence of low bivthight. In developed countries, 6-9 % of all infaate born with
a birth weight under 2500g, while in Third Worldurdries this rate often reaches 15-20 %. The miglght of the
students in the HLCS sample is directly comparabkbese data, as the bulk of the students wene dtadhe same
time (1990-1992). The incidence of low birth weigh8 % in the full sample. However, the averageceals
dramatic socio-economic and educational differenatdle the incidence of low birth weight is 5-6 fer mothers
who have completed secondary school, it is doutde(tL4.4 %) for mothers who have completed no rtizaa 8
years of schooling.

16 Increased frequency of smoking during pregnat&y plays an important rol&éara[2001]). Two factors
implicated in this phenomenon are economic hardstiifich can cause stress, and a lack of educatioich can
prevent awareness of the risks.

17 In this study, we used the question asked ir2€@@s6 fall wave. The participating students werel4years old at
that time, and the modal age was 15.
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picture books) are by far the most important waywhich toddlers and kindergarten-age children
acquire such experiences. The amount of readirdywaiing-related experiences in early
childhood has a crucial effect on the child's bakitls prior to school enrollmenHgath[1983],
Réger[1990], Neumar{1996], Sénéchal et §r001], Dickinson—Tabor$2001], Raikes et al

[2006]). There are two independent sources of diatidne frequency of bedtime storytelling
sessions during kindergarten age in the HLCS, asgjtiestion was posed separately to both the
parents and the children in different parts ofititerview. The only other question on early
childhood skill development activities in the HLEghat had a significant correlation witfi 8

grade test scores asked whether children hikedftbds with their parents. Consequently, this was

the only information that we included in the follimg.

We measured students' current home environmenthafdmilies' parenting with the HOME scale,
which is widely used in the developmental psychypllitgrature. The HOMEHome Observation

for Measurement of the Environmemiglex is an instrument used to assigsdevelopmentally
relevant features of a child's home environmenffeBant versions have been designed for various
age groups: infants, kindergarten age childremetfgary school children and adolescents. The
HLCS was the first attempt to bring the adoles¢agés 10-15) version of the HOME index
(Bradleyet al[2000], Mott [2004]) to bear on a large sample in Hungary. '#signing the scale,

the researchers' assumption was that the aim @lal@went in early adolescence is for the
individual to become a healthy and useful membesoafety, capable of meeting societal
expectations regarding work, personal relationsamsresponsibility. To accomplish this, the
adolescent must show development in five diffeegatis. He or she must become capable of
establishing emotional relationships; of developangpherent and positive self-image; of making
informed decisions; he or she must acquire thésskdcessary to participate in the labor force; and
learn to develop personal values and convictioeseBrch in developmental psychology claims
that development in these areas is facilitatecbbgrant and attentive parental behavior, the
encouragement of an example set by adults, dethe¢promote both recreation and learning, a
safe and aesthetically pleasing environment, ailexperiences involving the entire family,
activities that recur regularly and a family enwvinoent that encourages independence while
maintaining some form of supervision. The HOME sattempts to assess these features."”
(Medgyesi [2007])°

Recent research has shown that the home envirorandrgarenting as measured by the HOME

18 These questions concerned activities such gsglaoard games, cooking, drawing, going to treatar and the
cinema, going hiking and doing sports together withparents.

19 The details of the survey can be found on th&¥ivebsite: NLSY79 Child and Young Adult User’s G&i2002
(http://lwww.bls.gov/nls/y79cyaguide/nisy79cusg.htdpendix A. NLSY79 Child HOME-SF, 184-185 and 492
194. The HLCS followed this procedure in every ddtdedgyesi2007]).
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scale are strongly related to children's schoaliress and later school performaii€eane[1996],
Guo—-Harris[2000], Linver— Brooks-Gunn—KohgR002], Brooks-Gunn—Markmaf2005], Todd—
Wolpin[2007]). The first wave of the HLCS in 2006 relied an adapted version of the short form
of the adolescent HOME scale (HOME-SF) used im\thgonal Longitudinal Study of Youth
(NLSY). The short version is composed of 27 itearg] assesses two subscales: cognitive
stimulation and emotional suppéftwe used the two subscale variables created frem th
appropriate items. As a supplemental measure dathdy's human resources, we also included a
key variable of the PISA studies (the number ofdsoo the home) and information on the

availability or lack of an Internet connection.

We describe the variables that characterize stadeaalth and home environment and parenting in
Table 9.Table A6 of the appendix shows the basic data and&rand non-Roma students for these

variables.
Table 9
The indicators of the transmission mechanisms
Name of variable Definition of variable
HEALTH
Low birth weight The child was born with a birth iglet lower than 2500 g: yes/no

Adequate or poor teenage health The child's hdadited on a fall 200€elf-evaluationjs adequate or poor
according to a four-part scale (poor / adequatsntig excellent): yes/no
(modal age: 15)

HOME ENVIRONMENT

Seldom or never told bedtime Seldom or never told bedtime stories (once evanpfiths or even less

stories (child's response) frequently) while the child was in kindergartensfre (child's response)

Often told bedtime stories Often told bedtime stories (several times a wedkjenthe child was in

(child's response) kindergarten: yes/no (child's response)

Seldom or never told bedtime Seldom or never told bedtime stories (never, oatmever) while the

stories (parent's response) child was in kindergarten: yes/no (parent's resgpns

Often told bedtime stories Often told bedtime stories (every day, or almogtrgway) while the child

(parent's response) was in kindergarten: yes/no (parent's response)

Seldom went hiking with parents Seldom (once every 6 months or even less freqyentwyt hiking or did

(child's response) sports together with the parents while the child wekindergarten: yes/no
(child's response)

Cognitive HOME index The subscale of the HOME indasynthetic variable characterizing the
home environment) for 15-year-olds that measurgsitiwe stimulation

Emotional HOME index The subscale of the HOME in@esynthetic variable characterizing the
home environment) for 15-year-olds that measurestiemal support

Number of books at home The number of books irhtirae: under 50 / 50-150 /150-300 /
300-600 / 600-1000 / over 1000

Internet connection at home Does the home havatamkt connection: yes/no

3. In contrast to health home environment we rebieén indirect method to measure the
relationship betweeschool qualityand the test score gap. We calculated the gapeketatudents

who studied in the same school and same classtinyagifg regressions including school/class

20 We present the items that form the basis o§tiscales in thAppendix.
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fixed effects. Recall that the HLAS based the administrative NABC database, whicttatos the
students’ school and class identification numbesdes their test scores. The HLCS sample was
large enough (and followed a multi-stage samplswmdhere are a sufficient number of classmates

in the sample.

When interpreting the results, we can think ofribgression estimates of the “Roma” coefficient in
the equations without school fixed effects meagutine differences between randomly selected
Roma and non-Roma students in the sample. The “Rooadficient in the equations that do
include school fixed effect measures the gap betvirmama and non-Ron@assmatesThe

difference of the two estimates measures the tese gap between Roma and non-Roma students
who arenot classmatesrhis component of the ethnic performance gapymebly incorporates the
consequences of school segregation on the Romargsyavhich has a performance-reducing
effect. If a large number of Roma students, whoseage performance is lower, are taught in
separate schools or classrooms (because of rasidsggregation, student mobility between school
districts, or local government school policies thghcerbate segregation), then — for the reasons
given in the previous chapter — the educationttiede children receive is typically and
systematically21 of inferior quality: they can egp® have low-performing teachers and a peer

group that is less likely to be conducive to leagni

To be sure, we cannot rule out the possibilityadéstion bias. If local school systems contaireglit
mixed and segregated schools, then it is posdiakeniore of the lower-ability Roma children will
attend a segregated school, while more of the higbidity Roma children attend a mixed school
and, conversely, the higher-ability non-Roma cleitdhave a higher probability of attending an elite
school with no Roma students at all, while the Iealality non-Roma children are more likely to
attend a mixed school. Such selection patternsnzaease the ethnic test score gap between
schools evemwithouta decrease in school quality. As we cannot elireitia¢ potential effects of
selection bias, we give an upper estimate of thilpeance-reducing consequences of segregation
by including school fixed effects. However, we haeagtially controlled for the heterogeneity of
family background with a rich set of control valiedy and we thus hope that the selection bias is

not overly large.

We enter the intervening variables introduced eagrevious chapter into the equations used to
predict the test scores. We continue to estimateced-form equations, but we take the causal

21 Although some boards of education occasionaltgsed in improving the instruction of childrencitin
segregated schools with targeted programs andadpesburces, segregated schools typically anéssically
have to face problems caused by counterproducaeher distribution and the performance-decreasfiiegt of a
low-performing peer group.
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directions suggested by the theoretical literatot@ account, as illustrated by the schematic model
in Figure 5 For the sake of simplicity, let us think of tieoretical features as one-dimensional
variablespointing in a single directionlhe family's socio-economic circumstances can loel go
bad?* the child can have good or bad health; the legraivironment can be more or less
conducive to the development of the child's ak#iff the chances of access to high quality
education can be good or bad; the test scoresechigh or low. The simple lines (not arrows)
connecting the variables designate a simple cdivalaarrows designate a cause-and-effect
relationship, and the plus and minus symbols indit@e sign of the relationship. The Roma
students' school deficits are embedded in thisatanetwork. We have already seen — and the
expanded model will make it even clearer — thahigeninterpretation of the ethnicity—test score
relationship as a simple two-variable relationdiripaks down if we attempt to account for it in the

context of the generally valid causal relationsliizg determine school performance.

Figure5
An illustration of the causal relationships that déermine test results

+
Health - +
- ?
Social Rorga , . Test
background Student? score
+
Home - +
nvironmen -
+
+ + Access
to adequate
education

The family background variables that characterifangly's socio-economic circumstances are
predetermined variables in the sense that theyedeethe other variables. These are typically the
factors (income and wealth, parental educationeamployment, place of residence) that influence
children’s health, the home learning environmdre (haterial conditions and activities that

22 Income per capita and parental education cdrigieor low; families can live in areas that offew or many
educational-cultural opportunities.
23 HOME cognitive subscale values can be highwr lo
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facilitate children's development), and the chamiexccess to quality education; and not vice

versa*

The chances of access to quality education ardategiby selection mechanisms based on social
and ethnic cues and basic skill levelé& number of factors are at play here: significdifferences

in social composition and income between townsdeggial segregation within towns and villages;
large-scale student mobility between school distfitselective admissions to better schools; and
occasionally, local school polici¢sat exacerbate segregatidine cumulative effect of these
factors is that disadvantaged and poor childreh mitially weaker basic skills (this includes Roma
children) are highly likely to study at differertr®ols and in different classrooms than children
from families living in better socio-economic ciragtances who start their school careers with
stronger basic skills (and are predominantly nomRpKertesi—Kézd[2005], [2009] and

[2012a]). As we argued in the chapter on the trassion mechanisms, negative peer group effects
and counterproductive teacher placement in a satgeégchool environment reduce the chances of

access to quality education for disadvantaged stade

AlthoughFigure 5presents the causes of school deficits in a fbahresembles a structural model,
we continue to estimate reduced-form equationkerfallowing. Variable entry order follows the
order of the schematic model. We start out fronv@¥ariable relationship. Next, we enter the
variables representing health, the home learning@mment, and school/class fixed effects into the
equation. Finally, we enter the family backgrousdiables that characterize the family's socio-
economic circumstances. The latter can affectabiescores bottirectly andindirectly, through

the student's health, learning environment, andsscto high quality education. Our aim is to
determine to what extent the inclusion of a givactdr or group of factors reduces the test score
gap measured by the "Roma" parameter. The inteexded nature of the intervening variables
prevents us from isolating the effects of heale,learning environment and the school, but we can

give a reliable estimate of th@ombined effect.

As Table 10demonstrates, the bulk of the raw test scoredgsappearqover 90 % of the reading

24 There are also plausible examples of reverssecand effect relationships. For instance, if @asly ill child
requires intensive home care, this can be why étleegparents does not work outside the home tlaaidis whythe
family has a low income, etc. However, we do naikhhat these reverse cause and effect relatipasire
representative.

25 The children of poor and less educated parg¢stisedementary school with more difficulties (weakasic skills)
than their middle-class counterpattse skills and dispositions required for schaot at lower than average levels
(Heath[1986],Réger[1990] and [1995]]. ee—Burkanj2002], J6zsg[2004], Brooks-Gunn—Markmaf2005],
Neumar{2006]).

26 There is a high level of student mobility betwaehool districts in Hungary due to a system eé fschool choice.
This process is highly selective” §rade student data from the 2006 NABC revealttiatatio of students
attending school outside their own school disigainly 10-15 % among the children of less educatethers (who
completed grades 0-7 or 8), 33 % among the childfenothers with a high school diploma, and 50 %oagthe
children of mothers with a university diploma.
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and over 80 % of the mathematics test score gapd diccount for the variables corresponding to
the social mechanisms. That is, if there were fferéince between Roma and non-Roma students
in terms of health, if they had the same degrescoéss to the resources, tools and activities that
stimulate skill development in their home enviromtp@nd if they had the same chances of access
to high quality education, then theff §rade school performance would exhibit no diffesror

only a minor difference. There would be no gapllahaeading comprehension skills, and the
difference in mathematical skills would be smahleTschool deficits of Roma students are due

exclusively towell-defined social mechanispendnotto ethnicity,

Table 10
The magnitude of the residual ethnic test score gagfter accounting for the transmission mechanisms

Reading comprehension Mathematics
Roma -0.97 -0.07 -0.05 -1.05 -0.18 -0.15
(0.05y  -0.07 -0.07 (0.05) (0.07  (0.07)

Health, home environment - yes yes - yes yes
School/class fixed effect - yes yes - yes yes
Family background — - yes - - yes
Sample size 9056 9056 9056 8335 8335 8335
R? 0.06 0.67 0.68 0.07 0.68 0.69

Standard errors in parentheses.
* Significant at 5 %, ** Significant at 1 %.
Note:see detailed results in Table A7 of the appendix.

It is difficult to establish the relative magnitudethese mechanisms, because — as mentioned above
— the relevant variables are highly correlateavdfenter them into the equations as separate $actor
then their effect will appeareaterthan it is, as they incorporate the effects ofdtier variables

with which they are correlated. And if we enterthimto the equations last, after entering the other
variables, then their effect will appeamallerthan it is, as their effect will already partiahgve

been accounted for, by the variables entered earitb which they are correlated. The truth must

lie somewhere between these estimated minimum axthmm values. We measured the effects of
every transmission mechanism using both methodsieisults are shown fable 11 As before, we
measured the effects by examining how much theisnah of a new factor in the equation

decreases the residual ethnic test score gap.

Table 11
The relative strength of the transmission mechanissi effects
Reading comprehension Mathematics
lower estimate upper estimate lower estimate upptimate
Health 0.01 0.10 0.03 0.11
Home environment 0.28 0.76 0.28 0.69
School 0.13 0.60 0.17 0.58
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Although the range of the estimates is rather hriva®ems clear that the home learning
environment and the chances of access to hightgealucation play a decisive role in the test
score gap between Roma and non-Roma students. @orgcehe family background variables that
characterize a family's socio-economic circumstanaeomparison dfables 8and9 reveals that
they are related to test scores almost exclusitebugh these transmission mechanisms; their
effect independently of these channels is sialhe results suggest that the test scores of Roma
students are wordeecausehey have little access at home to resources andtias that promote
skill development. Similarly, the results suggésttthe test scores of Roma students are worse
becausehey have no access to good schools due to resitlidisadvantages and the selective
mechanisms of the school system.

The bad socio-economic circumstances of Roma @rildre also reflected in their relatively worse
health. However, health plays a less importantiroteenage test results than the home
environment and the quality of instruction. Althéuchildhood health problems are important in
terms of later life outcomes, their effect may égslapparent on the short term in school
performance. Instead, they are likely to deternhomg-term outcomes by undermining adult health,
reducing life expectancy and employment chancdabofibh we cannot corroborate this claim with
the available data, a number of recent longitudamal retrospective studies have reached a similar
conclusion Elo—Preston1992], Case—Lubotsky—Paxs§2002], Case—Fertig—Paxsoj2005],
Smith[1999], [2009],Marmot—Wilkinsorj2006], Strauss—Thomg2008] Chapter 4). Thus, it is
likely that poor childhood health has similar eteem Hungary.

Having observed that differences in the home enwirent and schools are very strongly related to
the test score gap, our next question is: to whgtak do the Roma students’ socio-economic
disadvantages explain their deficits in these taaidrs? In the case of the home environment
indicators, we attempt to draw conclusions aboeitvwhy family dynamicsHow are family

dynamics influenced by adverse socio-economic pistances (residential disadvantages, income
poverty and low parental education), and whatny, @ole do independent ethnic factors play? In
the case of school disadvantages, we attempt terstahd how the school system's selection
mechanisms work. What role do Roma students' sdigativantages and skills deficits (due to the
home learning environment) play in the observegidacale school segregation? And once we have

27 The full effect estimated using the equation&aible 4is 0.74 (reading) and 0.73 (mathematics) unitstafidard
deviation (i.e. the difference between the raw gagh the OLS estimate). After accounting for thegraission
mechanisms — see the differences between colurand 3, and between columns 5 and &ahle 6- the residual
effect is only 0.02 (reading) and 0.03 (mathematicsts of standard deviation.
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accounted for these factors, what is the magnitdidiee ethnic residual (an index for ethnic

selection in the school system)?

Home environment

Table 12shows two measures of the ethnic gap in the hamieomment indicators (seble 9:

the raw gaps and the gaps corrected for the famaibkground variables (sd@able 7.

Table 12
The raw and corrected ethnic gap in the indicator®f the home environment

Dependent variable Roma Standard Family Number of R?
coefficient error background observations
variables
Seldom or never told bedtime 0.233 (0.022)** - 9056 0.03
stories (child's response) 0.048 (0.036) yes 9056 0.48
Often told bedtime stories -0.296 (0.022)** - 9056 0.03
(child's response) -0.023 (0.040) yes 9056 0.50
Seldom or never told bedtime 0.150 (0.019)** - 9056 0.04
stories (parent's response) 0.051 (0.025)* yes 9056 0.47
Often told bedtime stories -0.271 (0.019)** - 9056 0.02
(parent's response) -0.029 (0.039) yes 9056 0.52
Seldom went hiking with parents 0.312 (0.021)** - 9056 0.03
(child's response) 0.012 (0.038) yes 9056 0.57
0
Cognitive HOME -1.118 (0.051)** - 9056 0.09
index -0.080 (0.070) yes 9056 0.70
0

Emotional HOME -0.184 (0.049)** - 9056 0.00
index 0.070 (0.075) yes 9056 0.61
There are few or no books at 0.552 (0.024)** - 9056 0.19
home 0.235 (0.040)** yes 9056 0.63
There is an Internet connection at  -0.438 (0.013)* - 9056 0.05
home -0.049 (0.027) yes 9056 0.65

* Significant at 5 %, ** Significant at 1 %.

Note:see detailed results in Tables A8.1-A8.3 of thecaplix.

The raw difference is significant for the majorttithe variables: compared to non-Roma parents,
nearly 30 percentage points fewer Roma parentdadygtold their kindergarten-age children
bedtime storie$® the cognitive HOME index for 15-year-olds is ménan one unit of standard
deviation lower for Roma families than non-Roma ifees; over 60 % of Roma families have no or
only a few books at home, as compared to lesst@&% of non-Roma families. However, these

differences are overwhelmingly due to long-termia@conomic disadvantage: nearly 90 % of the

28 Although the parents generally recall a lowegérency of bedtime stories than the children, then&non-Roma
differenceis approximately the same. The non-Roma/Roma ddtitequent storytelling is 64.6/35.0 % according t
the parents (difference = 29.4 %) and 48.4/21.3@b6mling to the children (difference = 27.1 %).
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difference in the frequency of bedtime storytellinger 90 % of the difference in the cognitive
HOME index measurements, and over 50 % of therdiffee in the number of books in the home
would disappear, if the non-Roma majority studevesge to live insimilarly badcircumstances as

the Roma students.

Similarly to our previous analysis of the test gcgap along the distribution of family background,
we can examine the ethnic differences in the homr@@ment measures along the distribution of
family background, too. We use the previously idtroed synthetic variable — the family
background index — for that purpose. Analogouslthtoprevious analysis, we divide the range of
the family background index (the linear combinatodriamily income, poverty, parental education
and parental employment) index into 10 equal irglsnvand estimate the mean values of the home
environment variables for the Roma and non-Romadesiis. Again similarly to the previous
analysis, we restrict the estimates for the Romdestts to the 0—0.6 range, because the subsample
is too small to be meaningful over values of 0lée Gray zone marks the 95 % confidence intervals
(within = 2 standard errors of the mean). This danpethod of measurement is preferable to the
OLS estimates presentedTiable 8for three reasons: it contains no linearity caaists; it allows

us to demonstrate potentially heterogeneous effants— most importantly — it measures the

relationship along the full distribution of the iales, not only around the averages.

We present our results in the following two figurBscial and ethnic differences in the frequency
of bedtime storytelling t&indergarten agehildren are shown iRigure 6 and the differences in
the four indicators of theeenagehome environment (cognitive and emotional HOMEeixd
number of books and Internet access at home) akersim Figure 7.The retrospective data on the

frequency of bedtime storytelling was drawn fropa@ate reports by the parents and the children.

29 This is how we interpret the corrected diffeesnbecause non-Roma students make up a much pengerf the
sample than Roma students (the ratio is approxiynété), and we estimate the parameters mainlygsie non-
Roma student data.

34



Figure 6
The probability of bedtime storytelling as a functbn of the family background index
Solid lines: Non-Roma. Dashed lines: Roma. The gome marks the 95% confidence intervals.

Rarely or never told bedtime stories Regularly told bedtime stories
(information from child) (information from child)

0 2 4 .6 8 1 0 2 4 .6 .8 1
Index of family background Index of family background

Rarely or never told bedtime stories Regularly told bedtime stories
(information from parent) (information from parent)

4 .6 4 .6
Index of family background Index of family background

Figures 6and7 revealfirst, that the indicators with a significant associatmath test scores are
strongly related to the family background indexefihare vast differences in these factbrs
between rich and poor, educated and less edugateideged and disadvantaged families. Only 20-
30 % of the most disadvantaged students were tdtirhe stories regularly in early childhood,
compared with 70-80 % of children from the highsmstial status families. The difference in the
cognitive HOME index (a comprehensive measure @ictignitive stimuli in the teenage home
environment) between the two groups is a staggeidginits of standard deviation. 70 % of the
poorest and least educated families have either nery few books, which is true of none of the
highest social status families. Less than 5 % efahorest families had home internet access in

30 All PISA studies agree that the number of bookihenfamily's possession is an important deterntinfstudent
achievement (e.@ECD[2010] 160). In the 2009 PISA study, 14 countrigduding Hungary participated in a
supplementary survey in which parents gave an adafuheir parenting; one question asked whetlaeemts read
books with their children, and if so, how frequgn€hildren whose parents read to them daily orkiyelead 25 %
higher scores on the reading comprehension tegteal 5 than children whose parents read to thesririeguently
or not at all (14 % after correcting for socio-eoorc background). The gap between the raw and cede
differences clearly implies that social different@wve a strong influence on families' parentinghods OECD
[2010] 95).
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2006, compared to 90 % of the wealthiest families.

Figure7
The indicators of the adolescent home environmenisaa function of the family background index
Solid lines: Non-Roma. Dashed lines: Roma. The goae marks the 95% confidence intervals.
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Second there are minimal, in many cases insigmifieshnic differencemm the home environment
indicators between families with comparable fanmifckground. Statistically, there is no difference
in the regular bedtime storytelling and the cogmritand emotional HOME index graphs between
the Roma and non-Roma students in the range widdaquately large sample of both populations.
We are thus justified in arguing that, if Roma s were to live isimilarly goodcircumstances

as non-Roma students, these home environment tndicalues would be at comparable levels.
Although the ethnic residuum with respect to nundddyooks owned and home Internet access
would persist even in the case of full integratibms very small in size compared to the raw
difference (see Table A9 of appendix). Rigure 7demonstrates, the Roma/non-Roma gap narrows
significantly as the family background index in@es. In plain English, the results suggest that
ethnicity plays no demonstrable rofethe significant cognitive disadvantages asgediavith the
parenting of Roma families; these disadvantagesraieely or almost entirely explained by the
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parents' lack of education, poverty, and residedissmdvantages. The childrenrmdn-Roma
families living in similarlydisadvantagedircumstances suffer similar cognitive disadvansage
while the parenting dRomafamilies living inaveragecircumstances is not associated with such

disadvantages.

Third, while we found a vast social gap in the HOME cagaisubscale scores, the differences in
the emotional subscale scores were relatively sidalipite significant inequalities in socio-
economic circumstances, high- and low-income fasigenerallylo not differ greatly in their

capacity to provide emotional security to theirldren (Figure 8).

Figure8
Family background and the cognitive and emotional WME index

Solid lines: Non-Roma; dashed lines: Roma.
Black lines: cognitive HOME index; gray lines: emoial HOME index

- -

4 .6
Index of family background

This is a surprising result, considering that tb&dm third of society faces serious economic
hardship, and that unemployment and economic hgrdspresent a major source of stress for
families living in bad socio-economic circumstandearents living in poverty are nevertheless able
to provide their children with nearly as much ermoél support as parents of higher social status.
The difference is that parents living in povertg &ss able to create a learning environment
(objects and activities) that is conducive to tlohitdren’s skill development. Furthermore, ashia t
case of cognitive stimulatiothere are no ethnic differences in emotional séguRoma families
provide their children with the same level of emantl support as non-Roma families living in

similar circumstances.

Although emotional security does not exhibit a gigant relationship with poverty, it is closely

connected tdamily structure As Table 14shows, two-parent families are able to provide the
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highest, and single mothers the lowest levels ajtemal support. The difference between these
two family types accounts for 70 % of the standdediation of the HOME emotional subscale
scores’ We emphasize this because the literature on fastilicture lcLanahan—Sandefur
[1994], Amato[2005], McLanahan—Perchesk2008], Sweeney2011]) claims that lack of family
cohesion plays a major role in the reproductiopaferty. Thus, the breakdown of black family
cohesion in the last 50 years — primarily sincelt®®80s, coinciding with a jump in social and
economic inequality — is an important factor in sloeial disadvantages of black children in the
United States. According to 2009 data from the W8<Dis Bureau, 54 % of black children under
the age of 18 live in a single-parent household (erwhelming majority are raised by a single
mother), compared to only 21 % of white childféiRy contrast;Table 13shows that there is no
such difference in the structure of Roma and nom&&amilies in Hungary: the percentage of
Roma children growing up without a father is weiter 20 %, compared to approximately 20 % of
non-Roma children. In the past 20-25 years, the &papulation in Hungary has experienced a
crisis at least as severe as that of the blacklptpn in the United States, but the unprecedented
scale of social exclusion affecting the Roma pagemierationertesi[2000], [2005]) has not — at
least, not yet — caused a mass breakdown of Romiéyfeohesion. This must serve as a warning
signal to Hungarian social policy: the situationyndateriorate further, and, once destroyed, it is

very difficult to rebuild family cohesion.

Table 13
Family structure and emotional security
Family structure Roma children Non-Roma Cognitive Emotional
(%) children (%) HOME-index HOME-index

average average
B_oth the mother and the father are 737 68.2 0.09 0.14
biological parents
The mpther is a biological parent, the 59 8.2 016 015
father is not
The mpther is a biological parent, 16.1 20.4 014 055
father is not present
Other family types 4.4 3.3 -0.40 0.14
Total 100.0 100.0 0.00 0.00
Roma / non-Roma gap - - -1.02 80.1

agandard deviatiorr 1.00.

We also need to discussychildren living in adverse circumstances have stibag access to

31 The comparable difference is much smaller inctiee of the HOME cognitive subscale, barely exioge2i0 %.
32 http://www.census.gov/population/www/socdemofidam/cps2009.html US. Census Bureau: America’s Hasil
and Living Arrangements: 2009, Table C9.
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objects, activities and experiences that promate tlevelopment in their home environment.

1. The most obvious causemgome povertypoor families are less able to afford the objetisls
and services that promote skill development thaalther families. A new study of consumer
expenditure data from the United States foundfdratlies in the top income quintile spent more
than six times as much @mrichment expenditur&shan families in the bottom income quintile in
the middle of the 20009(ncan—Murnang2011b] p. 11Kaushal-Magnuson—Waldfog@011])3*

2. Middle-class families and the families of chddrwith poor and less educated parents differ in
terms ofparental time usagé\s no Hungarian studies were available on thpgctove rely on
international research. Time use surveys from albaurof developed countries demonstrate that
less educated parents spend significantly less'timi¢h their children — even though they are less
likely to be employed and earn less — than more&ed parentsSayer—Gauthier—Furstenberg
[2004] p. 1164Guryan—Hurst—Kearnef2008] p. 35Ramey—Ramdg010] p. 137)°

This phenomenon has diverse causes. Some actratjege both money and material resources,
and if they do not fit into the family budget (ge@nt 1), the parents do not invest complementary
resources (time) either. Another reason may belésateducated parents are not as proficient in the
aspects of parenting essential to skill-buildingvéites. As their own reading comprehension skills
are generally weak, they find it difficult to reamhether with their childrel, to tell bedtime stories,
and to monitor their school-age children's acadgarogress. A third reason may be that less
educated parents are unaware of the importanagcbfactivities (regular bedtime storytelling,
cooking or hiking together) for their children'sisol readiness and later skill development. Yet
another reason may be that some poor familiesgiwirsocial isolation (residential and school
segregation) belong to subcultures in which freeetis used differently than in middle-class
families. The children spend more of their freeditagether with other children of similar social

status, which reduces the frequency of parent-c¢hiltactions leath[1984], Lareau[2003]). This

33 The cost of leisure activities, private lessdrassportation to school and after-school/leisgtvities, childcare,
school, textbooks. The differences are similar agnitude if we examine specific objects, tools s@nvices rather
than expenditure items: books and newspapers, denspsports equipment and activities, travel,tedeics.

34 Moreover, this gap widens significantly whename inequality increaseBgncan—Murnang2011b] p. 11, Figure
1.6).

35 Time spent with children includes primary chdde activities (breastfeeding, rocking-putting leep, feeding,
changing diapers, visiting doctors, providing pbgsicare, etc.), educational childcare activitireading aloud,
telling bedtime stories, assisting with homewotkerding children's events, etc.), and recreatiohédicare
activities (playing with children at home or outdsoparticipating in the child's sports, music ance activities,
trips to the theater, cinema or the zoo, going atksy etc.).

36 According to data from the United States, a wayhknother with a university diploma spends an agerof 6.5
more hours per week with her child than a workirgthner without a high school diploma. These redudtge been
corrected for differences in the number of childmarital status and the children's age (Saeyan— Hearst—
Kearney[2008] p. 35).

37 "Parents [...] who reported a low level ofritey initially found themselves struggling with dé@g and not
enjoying the experience of reading together witkirtbhild." (Neuman [1996] p. 510)
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keeps children confined within their residentiaa# the younger they are, the more so — and limits
their opportunities to acquire information abouw thutside worldPhillips [2011] relied on
representative time use data from the US to demateghat the difference between the bottom and
the top income quintile in time spent in non-roatplaces is 4.5 hours for toddlers under 2 years of
age and 3.7 hours for kindergarten age childrem@atively from birth to age 6, low-income
children spend 1300 fewer hours away from theiuastmmed environment than children from the
top income quintile (p. 217§

3. There is also a difference in the quantity andlity of parent-child interactiongn middle-class
families and families with less educated, low-ineoparents. Less educated parents speak
significantly less with their children; their voaahry is smaller; they use fewer nouns, adverbs,
adjectives and employ the past tense less frequienéxpress themselves; they address more
commands and fewer questions to their children;thanl parenting incorporates fewer
encouragements and more discouragements thanf timatre educated pareniRéger[1990], Hoff-
Ginsberg[1991], Hart—Risley][1995], Huttenlocher et aJ2002], Hoff [2003], [2006],Phillips

[2011]). The difference in linguistic experiencays a fundamental role in disadvantaged children's
lack of school readinessNéuman2006]).

4. Disadvantaged children have little access t&kbamd printed materials in general, not only in
their immmediate family environment, but also inithresidential area. Children living in villages
and segregated neighborhoods seldom see strest adyertisements, or storefronts which, on
repeated viewings, promote spontaneous acquainteititéetters and numberdléuman—Celano
[2001]. These areas are generally underservedruaekjarten, school and local public libraries.
(Neuman1999],Neuman et gl2001], Neuman—Celanf2004]). There has been little effort on the
part of decision-makers in education in the pasgedrs to facilitate disadvantaged children's
access to books and digital culture either thraigheducation system, or by improving the public

library network®®

Education opportunities

Another key factor in the test score gap betweem&and non-Roma students is Roma students'

38 Menyhért Lakatos Elementary School is in thelBtrict of Budapest; its student body is largeigde up of
children from less educated, low-income familiese? years ago, the principal carried out a suiveypng the
newly enrolled first graders, asking how many @&fthhad ever seen the Danube. The results wereingusiver
half of the 6-7-year-olds had never been to se®#rbe, despite living in a central district ofdapest.

39 A program that provides textbooks to disadvaedachildren free of charge is an exception in tegard. However,
the program has one major flaw: the children haveeturn the textbooks at the end of the schoal yigas makes it
impossible to build on the knowledge acquired ievyus years in a number of subjects (mathemdfic$oreign
languages, the natural sciences). Moreover, ifakéooks did not have to be returned, the prograuid help poor
children acquire their own little home library, flike middle-class children.
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lack of access to good schools. This lack of acisedse to residential disadvantages and the school
system's selection mechanisms. The majority of Retudents are taught in a classroom context in
which the sheer quantity of unresolved pedagogicablems makes it very difficult to teach well.

In order to demonstrate this, we combine the HL&8e with the full 2006 NABC database. For
every student in the HLCS sample, we establishat percentage of the other studentkis/her
2005-2006 8 grade clas8 performed at levels 0 or 1 (i.e. unacceptably jypan the reading
comprehension te$t.We consider a clasfficult to teachor highly segregated by abiliify more

than half of the given students' classmates perfmiow level 2 on the reading comprehension test.
We find enormous differences in class-level sedgregdhus defined between Roma and non-Roma
students. In Hungary today, 58.1 % of Roﬁﬁ‘egaaders are in classes in which over half of their
classmates can be considered functionally illilsrabmpared to 17.7 % of non-Roma students. The
raw ethnic difference is 40 %: Roma students ar&4@ore likely to end up in a class that is

highly segregated by ability, a class in whiclsialmost impossible for teachers to provide quality
instructiorf? due to the excessive workload and the adversestimdy composition. As a result,

the majority of good teachers avoid these clas3esggecially as there is no compensation for the

higher workload"*

We use linear probability models Tiable 10to estimate the composition effect on this diffeen

40 In Hungarian schools, a "class" designates apgod students who attend most classes togethtéreiname
classroom; not to be confused with all the studanésgiven grade who attend the same school.

41 The test designers divided the synthetic vaggmbf basic skills,which had a mean of 500 ancwadstrd deviation
of 100, into 5 skill levels (0, 1, 2, 3, and 4).eTthreshold is level 2 in both cases. Studentsarbmot at skill level
2 in reading comprehension or mathematical-logskdls have no useful knowledge regarding theséclsdlls.
Students performing under level 2 in reading comgnsion cannot identify one or more pieces of imition
based on multiple criteria and cannot connect alshpsimilar information. They cannot recognizeibas
connections within the text, develop and apply $éngategories or draw lower level conclusions using or more
parts of the text. They cannot recognize the ndeéa iof the text, interpret a specific part of e or identify the
author's intent. Their background knowledge is fident to evaluate an element of the text. Stus@erforming
under skill level 2 in reading comprehension arcpcally illiterate: they may be capable of readintext, but they
cannot identify its contents or use its meaningsehstudents can be considered functionally difeer

42 There are certainly cases in which it is posdibicreate a good school for children with leagrdifficulties despite
such obstacleddowever, this is the exception rather than the.ritlis possible to swim against the current,that
current still makes it more difficult to move forwea It is no coincidence that we are more likelfital good
performances where there is no need to struggi@stghe current.

43 Scafidi-Sjoquist—Stinebrickf2007] report that growing segregation (which reseer previous gains) in Georgia
public schools between 1991/1992 and 2000/2001edagsalified teachers to increasingly leave sedegga
schools.Jacksor{2009] reports similar findings from the Charlofecklenburg school district in North Carolina,
which ended school desegregation and the busistudénts in 2002, causing the previously integrétedl school
system to become highly segregated within the sphadew years: "Schools that experienced an asaén the
black enrollment share saw a decrease in the piiopaf experienced teachers, a decrease in thgoption of
teachers with high scores on their licensure exams,a decrease in teacher value addddckson2009] p. 248).

44 Hanushek—Kain—Rivkif2004] calculate that very high salary increasés4@2 %) would be required to noticeably
reduce the number of teachers leaving schoolgtieaiominantly serve low-performing students (p.)38h the
other hand, the widely known estimateshotos—Rosefi1975] demonstrate that teachers are willing teepte
lower salary in return for the opportunity to tedigh-performing students. The principle of wageaization
obtains in both direction®oyd et a[2003] use a two-sided matching model to estimagedefinitive factors of
teachers' workplace selection and schools' teastection decisions. They estimate that a 30 %eas® in the
proportion of minority students (approximately ameét of standard deviation) leads to a utility Iéesteachers that
could be offset by a wage increase of approximate3yunits of standard deviation.
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In our thought experiment, we estimate the diffeeebetween Roma and non-Roma students’
chances of ending up in a highly segregated cfasmiRoma students were to live in the same
socio-economic circumstances (and in the same lemvieonment) as Roma students. The greater
the composition effect, the more persuasive thiendlatschool selectiomn Hungary ishased on
place of residence, social background and abilltye greater the residuum, the greatestiteol
segregation by ethnicityAs in previous chapters, we use the family baskgd and home

environment variables to measure the compositifatesf

Table 14
The probability of attending a class highly segregad by ability (number of observations: 9056)

Roma 0.40 0.14 0.21 0.12

(0.022)  (0.026)  (0.025)  (0.026)
Family background - yes - yes
Home environment - - yes yes
Number of observations 9056 9056 9056 9056
R? 0.07 0.18 0.16 0.2

& Over half of all classmates performed below levehZhe reading comprehension test.
® Standard errors in parentheses.

* Significant at 1 %.

Note:see detailed results in Table A10 of the appendix

The OLS estimates ifable 14show large composition effects, but the ethniciiesn is also
significant®® The fact that a Roma student is 40 % more likefnta non-Roma student to be in a
class that is highly segregated by ability is l&rgein 65-70 % — due to the parents' lack of
education, poverty, disadvantaged residential @@ Jack of access in the family environment to
the resources, services and activities that prosiatiedevelopment. The one-third residuum

demonstrates that school segregation by ethnit@tyspm non-negligible role.

We use the previously introduced simple two-vaeajiaphs to demonstrate that the statement
above applies to non-Roma children living in sdgidisadvantaged circumstances as well as to
Roma children, if to a somewhat lesser degfegufe 13. We present the relationships without
linearity constraints, along the full distributiohthe synthetic measures of the social background
variables. We have two synthetic variables on threzbntal axes of the two-variable graphs: the
previously applied family background index on te#-hand side, and a new variable that includes
the variables of the home environment as well agahily background variabl&son the right.

The variable on the vertical axis measures thdili@ed that a given student attends a class in

45 See table A1l of the appendix.

46 To create the new synthetic variable, we usedtBxthe same procedure as in the creation ofamély background
index. We combined the variablesTables 3and5 into a one-dimensional synthetic variable: weraated the
linear combination of the regression parametensgusie mean reading and mathematics scores, and the
normalized the resulting values for a range of 0.t¥oung people living in a worse home environmeamd socio-
economic circumstances are thus in the range cloggrwhile young people living in better circuaistes are in
the range nearer to 1.
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which more than half of his/her classmates perforateunacceptably poor levels (level 0 or 1) on

the NABC reading comprehension test.

Figure9
The probability of attending a class highly segregad by ability as a function of students' socio-
economic background
Solid lines: Non-Roma. Dashed lines: Roma. The goae marks the 95% confidence intervals.

Family background index 1: Family background index 2:
family background variables family background and home environment variables

@ -

T T T T T T O 2 4 6 8 1
0 4 -6 1 Index of family background 2
Index of family background 1

Note: dass highly segregated by ability: over half ofddlssmates perform under level 2 on the readingpeehension test. Family
background index 1: family background variablesniabackground index 2: family background + homeieonment variables.

Figure 9reflects a marked mechanism of selection by secamomic background in the case of
both Roma and non-Roma children. Students of lasasstatus have a significantly higher chance
of ending up in a segregated class than higheaksigtus studentsydependently of ethnicity
Roma students face the additional disadvantagthofcesegregation at all levels of the social statu
index. For the range of the social status indektti@majority of Roma students fall into, we find
that two-thirds of the large-scale school segregadf Roma children in Hungary is caused by
poverty independently of ethnicity, and one-thigddbhnic discrimination directed specifically at
Roma students. Well-targeted anti-segregation jeslishould generally followolor-blind

principles and sanction the segregation of poordasaldvantaged students in all its forms,
independently of ethnicity. However, due to thenegligible degree of ethnic selection, flagrant
examples of school segregation do reggpecial attentiorwhen segregation by skin color can be

confirmed.

Summary and policy recommendations

This study quantifies the achievement gap betwesmndrand non-Roma students in East Central

Europe and assesses the potential causes of thelgiag the UNDP survey of 2011, the only
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comparable data on the Roma spanning many countrgeshow that the gap in the chances to get
secondary education is substantial in all countiiéisen comparing young adults living with
parents of comparable income and educational attt, the gap drops by more than a half in

most countries.

Using unique data from Hungary, we assess thergafandardized test scores and show that it is
comparable to the size of the Black-White testsgap in the U.S.A. in the 1980’s; however, that
gap has since narrowed significantly. To a largertx these deficits explain Roma students' later
lack of success on the labor market and the intenggional transmission of Roma minority
disadvantage. The skills gap emerges at a very agd, before enrollment in elementary school,
and the differences as measured at the end of rtameschool continue to increase in secondary
school.

Social differences (in income, education and plEaesidence) account for a large part of the gap.
If the non-Roma students lived in similadgdsocio-economic circumstances as the Roma
students, or if the Roma students lived in simylg@od circumstances as the non-Roma students,
only a fraction of the gap would persist: one-faurt the mathematics gap and one-fifth of the

reading gap.

Roma children growing up in poor and less educteilies and adverse residential conditions
face a number of obstacles to learning: their haaltvorse than average, they do not have access to
the resources that promote skill development iir theme environment, and they have less access
to good schools in the course of their educatidrest transmission mechanisms play a decisive
role in turning Roma students' social disadvantagiesschool deficits. If there was no difference
between Roma and non-Roma students in terms dahhédahey had the same degree of access to
the resources, tools and activities that promaotedsdvelopment in their home environment, and if
they had the same chances of access to high geellityation, then theif"8grade school
performance would exhibit no difference, or onlyeor difference. There would be no gap at all
in reading comprehension skills, and the differenamathematical skills would be small. The
school deficits of Roma students are due exclugiteelvell-defined social mechanisms, and not to

ethnicity.

Disadvantages in the home environment that plagyaréle in the school performance gap are
largely explained by social differences. Ethnigtstys no additional role in the significant
cognitive disadvantages associated with the pargii Roma families; these disadvantages are
fully or almost fully explained by the parents'kaaf education, poverty, and residential
disadvantages. The children of non-Roma familsagj in similarly disadvantaged circumstances

suffer similar cognitive disadvantages, while tlaegmting of Roma families living in average
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socio-economic circumstances is not associatedsuith disadvantages. Parents who live in
poverty are far less able to provide an environnjeljects, tools, activities) that promotes thel ski
development of their children than their middlessl@ounterparts.

Despite significant inequalities in socio-economircumstances, high- and low-income families
generally do not differ greatly in their capacitygrovide emotional security to their children. §hi

is a surprising result, considering that the bottbird of society faces serious economic hardship;
unemployment and economic hardship represent armajoce of stress to families living in bad
socio-economic circumstances. Ethnicity does nay plrole either in cognitive stimulation or in
emotional security: Roma families provide theirldfen with the same level of emotional support
as non-Roma families living in similar circumstascBespite long-term poverty and an
unemployment crisis that has lasted over twentysyd@doma family cohesion is still comparable to
that of non-Roma families living in much betterccimstances. This must serve as a warning signal
to Hungarian social policy: the situation may dietate further, and, once destroyed, it is very

difficult to rebuild family cohesion.

Another key factor in the test score gap betweem&and non-Roma students, in addition to the
disadvantages of the home environment, is Romastadack of access to good schools. This lack
of access is due to residential disadvantageshansichool system's selection mechanisms. The
majority of Roma students are taught in a classroontext in which the sheer quantity of
unresolved pedagogical problems makes it veryaififito teach well. Roma students are 40 %
more likely to end up in a class that is highlyreggted by ability and difficult to teach, a class
which it is almost impossible for teachers to pdevhigh quality instruction due to the excessive
workload and the adverse student body composiisra result, the majority of good teachers
avoid these classes, especially as there is no@asagion for the higher workload.

Students of low social status have a significagtBater chance of ending up in a class segregated
by ability, independently of ethnicity. However, iRa students also suffer the effects of ethnic
segregation. The magnitude of the two effects lzatweo to one ratio: two-thirds of the marked
segregation of Roma children in Hungarian schaotsaused by poverty independently of ethnicity,

and one-third by ethnic discrimination directedafieally at Roma students.

The Roma/non-Roma school achievement gap is piiyrdure to poverty and associated
disadvantages at home and at school. Aside fromptlieaomenon of school segregation, none of
the causes of the achievement gap require a guoaiay intervention directed at the Roma minority
in particular. The academic deficits and social@sion of disadvantaged children, both Roma and

non-Roma, should be remedied by universal and -dmiiod policies.
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Interventions should clearly aim to prevent extrgraeerty in families with children; income and
family support policies should pay particular atiem to struggling social groups. A number of
circumstances warrant family support policies tiep the poor more effectively.

First, income inequality has been on the rise siheel980s in developed countri€&HCD [2011]),
which has had an outsize impact on childfdl(anahan[2004], Ferge—Darvag2010], Duncan—
Murnane[2011a]) and threatens to divide societies evetiéuy presaging the long-term exclusion
of the next generation of those living in poverty.

Second, income effects on children's behavioratatdrs — cognitive and non-cognitive skills,
school achievement and educational advancemenrnteaajo be non-linear: extreme poverty causes
disproportionately great damad&@doks-GunrDuncan[1997], Duncan—Brooks-Gunfi1997],
Barajas—Philipsen—Brooks-Gurf007], Kertesi—Kézdj2007]), while income increases that affect
the entire income distribution scale produce graatprovement at the bottom of the scale than in
the middle and at the topéhl-Lochnef{2011], Loken—Mogstad—Wiswdl2012], Black et al

[2012]). In light of the transmission mechanismat tihanslate socio-economic circumstances into
school achievement, conditional cash transfer pnogrthat comprise positive incentives to

promote children's health and skill developmentrsparticularly promisingRiszbein—Schady
[2009]).

Societies cannot always rise to the challengegrfiscantly alleviating poverty or preventing the
emergence of mass poverty among families with obildHowever, targeted policy interventions
can successfully reduce the skills gap of childwho grow up in poverty and marginalized social
groups. A minimal precondition to achieving thisabis to understand the complex transmission
mechanisms, both within families and in the widemeunity, that lead to the reproduction of
poverty — this is one of this article's most impattclaims. With adequate planning, it is possible
intervene in these mechanisms even if a weak ecpmotack of political support prevents the
long-term, large-scale alleviation of childhood pdy. The remaining part of our summary chapter
will present the principles that the design of spobgrams and measures should follow as
suggested by international research.

The perhaps most promising method of preventirlgrizs at school is to provide children with an
environment (objects, tools, activities, servidési facilitates their cognitive and linguistic
development, and to promote complementary parentietinods lerczog[2008], Almond—Currie
[2011a]),Heckmar{2011]). The most important principles of designpagenting interventions are

the following.

1. As the cognitive skills deficits that can leadhtlack of success at school appear at a very earl
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age, interventions aiming to counterbalance themulshtarget the youngest possible age group
(Rouse-Brooks-Gunn—McLanah@®05]).

2. These interventions must devote particular tierio the development of disadvantaged

children’s linguistic environment, cognitive anchrmognitive skills and motivation.

3. As research suggests that programs that aiftetofamilies' parenting directly often remain
unsuccessful, these goals may be better achievedibgrsal, institution-oriented programs
(nursery schools, kindergartens, Sure Start cen@rsoks-Gunn—Berlin—Fuligni2000],
Waldfogel[2006], Furstenberd2011], Phillips [2011]).

4. One method of effectively influencing parentiador institutions to actively involve parents in
their work, and thus help them recognize the sigaice of playful learning, literacy, books and
regular storytelling to children's development. Heer, such changes in family behavior can only
be achieved if parents are treated as partneiducation. Activities that bridge the distance
between the families and the institutiortayas[2004]) and help build parenting skills should be
included in the complementary elements of suctogram. Furthermore, programs must pay great
attention to strengthening family integrity, pardautonomy and parents' feelings of competence.

5. As such universal, large-scale programs reaeleniirety of an affected age group, it is worth
adding health education elements to such paretypginterventions. Relevant information must

be included in the training of participating prafiesals.

6. As the success of such programs depends omtindity, great attention must be focused on
implementing proven national and international eégpees, on training professionals to participate

in the program, and on regular assessment of thgrgim's impact.

Concerningoreventativehealth careit is most important to intervene prior to ancedily

following birth, and to counterbalance health disadages that develop in early childhood. As a
series of epidemiological and health economicsissudave shown in the past two decatles,
pregnancy is a particularly sensitive period, whidby programming the fetal metabolism
(Wintour—Owen$2006]) — has long-term consequences for the lhead prospective diseases of
the growing child and adult. Thus, it also influeadife chances in a broad sense: school and labor
market careers, income, life expectancy. The yg@seding school enrollment, particularly the

first three years of life, form a similarly impontaphase Almond—Currigf2011a]). Children raised

by less educated, low-income parents can amasaisdrealth deficits at this adfewhich can only

47 Paul[2010] provides an overview of factors that hayeaitive and negative impact on women during pragpa
and their consequences. An excellent summary afdleeant modern economic literature can be foarfdmond-—
Currie [2011b],Currie [2011].

48 In Hungary, 17 % of Roma infants and 14-15 % f#nts born to mothers who have not completed rtitae 8
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be remedied at great cost — often only partiatgvBntion holds great health and social potential.
What must be done is clear; the Women Infants amitii@n (WIC) prograrf? in the United States
can serve as a model regarding the technical detti$ one of the largest and oldest programs of

this kind, and its effect has been assessed onnousieccasion®

WIC is a special supplemental nutrition programgdegnant and breastfeeding women, infants and
children under 5 who live in poverty. The prografiexs participants supplemental nutritious foods
(ensuring adequate intake of vitamins, minerals@oteins), detailed and individualized nutrition
and preventative health counseling. Standardizezsings and referrals to other health services
are meant to prevent neglect of diseases and dewelttal problems. It would clearly be a
challenge to adapt a social program of this sizecamplexity for use in Hungary. However, there
is a nearly unique resource which could enable analndertaking: a network of visiting nurses
which covers the entire country. Visiting nurses eurrently the only state employees who know
every child, who enter the homes of every famigrethose who live in poverty, shut off from
others. They are in possession of information ¢hatd form a solid basis for such a program.
Visiting nurses have a direct, personal relatiomstith families from pregnancy to the end of early

childhood. Hungary is thus in a uniquely good ditrato implement a program like WIC.

A further major factor in the school achievement gathat, due to residential disadvantages and
the selection mechanisms of the school system, Raaents are excluded from schools that offer
high quality instruction. This phenomenon has u#ioauses. One of the basic reasons — in our
opinion — is thathe Hungarian school system did not undergo thonomgdernizationn previous
decades, and the majority of Hungarian schools hatsucceeded in catching®@pith
international education trend&r{dor[2005], McKinsey Reporf2007], McKinsey Reporf2010]).

In today's world, strong basic skills have rapiolgcome vital to success in the labor market
(Murnane-Levy1996]), and disadvantaged social groups are thie rictims of a relatively
limited supply of good schools. To discuss posssblations for this pervasive problem, even
briefly, would exceed the scope of this articlewdwver, we must emphasize that the Hungarian
school system is in need of institutional reforrhghe type and on the scale proposed by the

years of schooling weighed less than 2500g at birthe beginning of the 1990s. For more, see ¢haparative
data in footnote 15.

49 http://www.fns.usda.gov/wic. The program wasielished in 1972 and had 9.2 million participad (million
pregnant women, 2.2 million newborns and 4.9 millahildren under 5) in the 2010 fiscal year. Itstbudget was
$ 6.7 billion in 2010. The rough Hungarian equivalef this sum would be 50 billion HUF if we takegulation
differences into consideration but ignore the défece in GDP per capita, and 12-13 billion HUF & also take the
difference in GDP into account.

50 http://www.fns.usda.gov/ora/MENU/Published/WI1Q@htm. Bitler—Currie [2005] offers a very thorough impact
analysis.

51 Besides ensuring adequate funding, many otleeceissues must also first be resolved. I3eezog[2008] p. 38—
39 and 42-43.

52 This is clearly corroborated by internatiortabdées (se€sapd[2012]).
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Education and Children's Opportunity Round Tabla neport entitledsreen Book for the Renewal
of Hungarian Public Educatio(zold konyv[2008]), which summarizes the results of two yexdrs

research.

The other cause &chool segregatiori.here are great differences betwétmgarian schools in
terms of social and ethnic compositi@@sapo—Molnar—Kiny$2009], Kertesi—Kézdj2009]). This
has various reasons: differences in the social ositipn of residential areas, a high level of
student mobility between school districts due s8ystem of free school choice (this process is
highly selective by social status), selective adiniss at better schoolscal school policies that
exacerbate segregation, gméjudice against Roma students. Anti-segregatodicips must target
the causes of segregation as well as sanctioraflagases. The mechanisms responsible for
segregation are extremely strong homeostatic psesesvhich is why only interventions that affect

the system as a whole hold the promise of sigmifichange.

However, despite the drawbacks of the school sydieamsher distribution and the processes of
segregation, implementation of the rigl@dagogical innovationsould significantly improve the
guality of instruction that disadvantaged studeet®ive. Globally, the most successful school
systemsNcKinseyReport[2007], McKinsey Reporf2010]) and successful experiments in other
countries® have produced clear results. In Hungary, theréardly any programs which build on

these results to target the schools of disadvadtsiyelents?

The skill development and school careers of disatgged children — Roma children living in
poverty among them — will largely depend on whetherprove to be capable of understanding,
accepting, and using both Hungarian data and iatienmal experience. This is what we must build
on to shape social policy in a way that uses abkaleesources as efficiently as possible to hedp th
children and their families.

53 For example, the Harlem Children’s Zone progrhttp://www.hcz.org, KIPP schools: http://www.kippg and the
charter schoohetwork: http://www.charterschoolcenter.org. Rold&mnger and his colleagues
(www.edlabs.harvard.edu) have recently shown tiesticcess of charter schools in the United Sisithse to the
consistent implementation of a few extremely simpieaciples: frequent teacher feedback, the usiatd to guide
instruction, high-dosage tutoring, increased ircdtamal time and high expectatior3gbbie—Fryer[2011b]).
Applying these practices in traditional public solsoalso leads to good outcomé&syer [2012]).

54 There are individual examples that appear tsuiseessful, such as the adaptation of the KIPPoschethodology
in Hejékeresztar (http://www.hejokeresztur.hu/index.phgRop-com_content&view=art
icle&id=161&Itemid=501) and the H20 school netwdhitp:// h2oktatas.hu/hu/h20-iskolak).
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Appendix

Al. Measurement of Roma ethnicity in the Hungatide Course Survey

Ethnic identity Mother  Father = Mother or father
Chose the Roma identity as his/her first choiceane 1 2.4 2.6 3.0
Chose the Roma identity as his/her second choieaie 1 3.4 3.6 3.4

Only chose the Roma identity in wave 2, there afhbr first 05 05 05

choice

Only chose _the Roma identity in wave 2, there athhr 0.9 0.8 10
second choice

Did not choose the Roma identity in either case 191. 744 92.2

No parent, or all parental nationality-ethnicityalare missing 1.7 18.2 0.0

Total 100.0 100.0 100.0

A2. Sample selection of the Hungarian Life Couraev8y for our analysis

Standardized test score Proportion of students whose

averagé mother
Number of com hlzfed no has
observation . Mathematic P completed
Reading more than 8 .
S S higher
years of '
education
school
Based on National Assessment of Basic Competedaiason 8 graders in 2006
Total students 113,092 - - i -
Stud_ents who completed the 109,906 008 i i
reading test -
Students v_vho completed the 104.566 i -0.06 i
mathematics test -
Stud_ents who complet(_ed the 104,533 0.03 .0.06 i
reading and mathematics tests -
Stum_jents with test scores and 88.175 .0.01 -0.04 0.18 021
family background data
Among them: students whose
families have agreed to 37,027 -0.14 -0.09 0.24 0.19
participate in the Hungarian
Life Course Survey
Based on Hungarian Life Course Survey data
Sample in the first wavk 10,022 -0.11 -0.05 0.21 0.20
Sample in the second wavle 9,300 -0.10 -0.04 0.21 0.20
The sample that forms the basis 9,056 -0.09 .0.03 0.20 0.20

of our estimate

#Values standardized for the average and standaidtibn of national test scores (theoretical ager®,
theoretical standard distribution 1; real averagay differ slightly as not all students' resultsevased)
® The statistics drawn from the HLCS are weightddes (using the sampling weights)
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A3. The basic data for the family background Valea, Roma and non-Roma subsamples
(weighted averages and standard devigtions

Roma subsample Non-Roma subsample
average standgrd average standqrd
deviation deviation

Biological mother in household 0.96 0.20 0.97 0.18
Non-biological mother in household 0.03 0.17 0.01 0.11
Biological father in household 0.78 0.41 0.72 0.45
Non-biological father in household 0.06 0.24 0.09 0.28
Mother's education: grades 0-8 0.79 0.41 0.15 0.36
Mother's education: vocational school 0.15 0.36 0.25 0.43
Mother's education: high school diploma 0.04 0.20 0.36 0.48
Mother's education: higher education 0.01 0.08 0.22 0.41
Father's education: grades 0-8 0.54 0.50 0.08 0.27
Father's education: vocational school 0.27 0.44 0.37 0.48
Father's education: high school diploma 0.03 0.18 0.21 0.41
Father's education: higher education 0.00 0.06 0.14 0.35
Mother employed 0.24 0.43 0.70 0.00
Father employed 0.35 0.48 0.66 0.47
Proportion of years mother employed while chil 0.30 0.35 0.64 0.32
was age 0-14

Proportion of years father employed while child 052 0.45 0.73 0.43
was age 0-14

Logarithm of family income 11.68 0.46 12.03 0.46
Logarithm of household size 1.58 0.35 1.39 0.29
Number of unemployed adults 1.39 0.99 0.67 0.81
Size of apartment, m2 per person 17.55 9.62 23.57 10.16
Number of rooms per person 0.55 0.25 0.79 0.29
Bathroom in apartment 0.75 0.43 0.97 0.17
No money for food 0.23 0.42 0.05 0.21
No money for heating 0.35 0.48 0.12 0.32
Received regularized child-rearing assistance 0.67 0.47 0.22 0.42
Free lunch in 8th grade 0.17 0.38 0.08 0.27
Free textbooks in 8th grade 0.87 0.33 0.56 0.50
Mother's education - data missing 0.02 0.13 0.02 0.14
Father's education - data missing 0.15 0.36 0.20 0.40
Family income - data missing 0.06 0.25 0.10 0.30
Size of apartment - data missing 0.05 0.21 0.01 0.11
Number of rooms - data missing 0.00 0.05 0.00 0.06
Bathroom - data missing 0.00 0.05 0.00 0.04
Poverty indicator - data missing 0.01 0.08 0.01 0.08
Region: Central 0.07 0.26 0.22 0.41
Region: Central Transdanubia 0.06 0.23 0.12 0.33
Region: Western Transdanubia 0.06 0.24 0.13 0.34
Region: Southern Transdanubia 0.25 0.43 0.12 0.32
Region: Northern Hungary 0.31 0.46 0.11 0.32
Region: Northern Great Plain 0.18 0.38 0.16 0.37
Region: Southern Great Plain 0.08 0.27 0.14 0.34
Budapest 0.05 0.21 0.13 0.34
County seat 0.07 0.26 0.17 0.38
Other city 0.32 0.47 0.35 0.48
Settlement 0.56 0.50 0.34 0.47
Remote settlement 0.18 0.39 0.12 0.32
Number of observations 848 8208
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A4. Detailed OLS regression estimatesTable 4(dependent variables: test scores,
independent variables: family background)

Dependent variable
Reading test scores Mathematics test scores

Roma -0.97 -0.23 -1.047 -0.324
(0.053)**  (0.055)**  (0.048)** (0.050)**
. . : 0.05 -0.048
Biological mother in household (0.231) (0.253)
. . . -0.19 -0.218
Non-biological mother in household (0.240) (0.266)
. . : 0.01 -0.176
Biological father in household (0.389) (0.217)
. . : -0.03 -0.261
Non-biological father in household (0.389) (0.219)
, . -0.67 -0.659
Mother's education: grades 0-8 (0.048)* (0.050)*
. . . -0.57 -0.527
Mother's education: vocational school (0.038)* (0.042)*
, o : -0.26 -0.223
Mother's education: higher education (0.033)* (0.038)*
, . -0.62 -0.708
Father's education: grades 0-8 (0.053)* (0.061)*
. o . -0.43 -0.54
Father's education: vocational school (0.040)* (0.047)*
, o : -0.25 -0.265
Father's education: high school diploma (0.039)* (0.047)*
-0.02 -0.008
Mother employed (0.035) (0.037)
0.03 -0.007
Father employed (0.041) (0.042)
Proportion of years mother employed while child wi -0.01 -0.007
age 0-14 (0.044) (0.050)
Proportion of years father employed while child wa: 0.19 0.117
age 0-14 (0.051)** (0.057)*
. I 0.00 0.047
Logarithm of family income (0.028) (0.031)
. : -0.05 -0.02
Logarithm of household size (0.055) (0.062)
-0.03 -0.02
Number of unemployed adults (0.018) (0.019)
. 0.00 0.001
Size of apartment, fiper person (0.002) (0.002)
0.23 0.227
Number of rooms per person (0.057)* (0.065)*
. 0.14 0.133
Bathroom in apartment (0.062)* (0.062)*
-0.20 -0.153
No money for food (0.050)* (0.052)*
: -0.08 -0.058
No money for heating (0.036)* (0.037)
. . . . : 0.04 0
Received regularized child-rearing assistance (0.031) (0.032)
Free lunch in 8th grade -0.16 -0.098
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Free textbooks in 8th grade
Mother's education - data missing
Father's education - data missing
Family income - data missing
Size of apartment - data missing
Number of rooms - data missing
Bathroom - data missing

Poverty indicator - data missing
Region: Central

Region: Central Transdanubia
Region: Western Transdanubia
Region: Southern Transdanubia
Region: Northern Hungary
Region: Northern Great Plain
Budapest

County seat

Other city

Remote settlement

Constant

Number of observations
RZ

(0.043)** (0.049)*
-0.09 -0.026
(0.026)** (0.029)
-0.67 -0.698
(0.220)** (0.240)**
-0.21 -0.594
(0.389) (0.220)**
-0.02 -0.036
(0.034) (0.036)
-0.14 -0.155
(0.104) (0.104)
0.03 0.277
(0.162) (0.241)
-0.13 0.19
(0.171) (0.184)
0.10 0.102
(0.116) (0.130)
-0.01 -0.077
(0.056) (0.058)
-0.04 -0.02
(0.050) (0.062)
-0.01 0.032
(0.048) (0.058)
0.02 0.038
(0.051) (0.060)
-0.08 -0.062
(0.050) (0.056)
-0.07 -0.072
(0.046) (0.054)
0.19 0.212
(0.060)** (0.061)**
0.15 0.165
(0.038)** (0.044)**
0.04 0.044
(0.030) (0.034)
0.04 0.04
(0.040) (0.043)
-0.02 0.22 0.044 0.054
(0.017) (0.544)  (0.019)* (0.394)
9056 9056 8335 8335
0.06 0.27 0.07 0.27

Robust standard errors clustered by school in plaeeas

*Significant at 5% level; **Significant at 1% level
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A5. The results of the linear Oaxaca-Blinder aepositions foFigure 4 (dependent
variables: test scores, independent vimsalamily background)

Dependent variable
Reading test scores  Mathematics test scores

- 0.97* - 1.04%*
Raw gap
Gap caused by composition effect -0.73** -0.74*
Gap caused by parameters -0.23** -0.39*
Gap caused by interaction -0.01 0.09

*Significant at 5% level; **Significant at 1% level
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A6. The basic data for the health and home enment variables, Roma and non-Roma
subsamples (weighted averages and stadéarations)

Roma subsample Non-Roma subsample
average standard average standard
deviation deviation
Low birth weight 0.17 0.38 0.07 0.25
Poor health (self-evaluation) 0.17 0.37 0.09 0.28
Weight - data missing 0.01 0.10 0.00 0.06
Health - data missing 0.01 0.10 0.01 0.09
Seldom or never told bedtime stories
(child's response) 0.34 0.48 0.11 0.31
rOefSt[e;r;rgg bedtime stories (child's 0.35 0.48 0.65 0.48
(Spi:jgxsorrer;%\é?]rsgld bedtime stories 0.18 0.38 0.03 0.16
zf;csgr;cs:)j bedtime stories (parent's 0.21 0.41 0.48 0.50
(Sc‘f]'i‘i'g;“r‘é"sg‘;:s”;')”g with parents 0.76 0.43 0.44 0.50
Cognitive HOME index -1.03 0.98 0.09 0.94
Emotional HOME index -0.17 0.98 0.02 0.98
Storytelling variable missing 0.05 0.22 0.04 0.20
Cognitive HOME variable missing 0.02 0.13 0.01 0.11
Emotional HOME variable missing 0.04 0.19 0.02 0.15
Number of books less than 50 0.64 0,48 0,09 0,28
Number of books around 50 0,16 0,37 0,11 0,32
Number of books: 50-150 0,11 0,31 0,23 0.42
Number of books: 150-300 0.04 0.20 0.20 0.40
Number of books: 300-600 0.02 0.15 0.17 0.37
Number of books: 600-1000 0.01 0.09 0.09 0.28
Number of books: more than 1000 0.01 0.10 0.11 0.31
Internet connection at home 0.07 0.25 0.51 0.50
Number of books - data missing 0.00 0.07 0.01 0.08
Internet connection - data missing 0.00 0.06 0.00 0.04
Number of observations 848 8208
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A7. Detailed OLS regression estimatesTable 6(dependent variables: test scores,
independent variables: health, home enuent, school/class fixed effects, family)

background
Dependent variable
Reading test scores Mathematics test scores
Roma -0.97 -0.07 -0.05 -1.05 -0.18 -0.15
(0.053)** (0.072) (0.072) (0.048)**  (0.066)** (0.067)*

Low birth weight -0.09 -0.08 -0.18 -0.16

(0.053) (0.052) (0.052)** (0.052)**
Poor health (self- -0.14 -0.12 -0.19 -0.17
evaluation) (0.049)** (0.049)* (0.056)** (0.056)**
Weight - data missing -0.37 -0.34 -0.24 -0.18

(0.213) (0.208) (0.196) (0.179)
Health - data missing 0.04 0.07 -0.02 0.00

(0.136) (0.134) (0.152) (0.157)
Seldom or never told 0.00 0.01 0.02 0.03
bedtime stories (child's (0.054)  (0.054) (0.053)  (0.054)
response)
Often told bedtime 0.10 0.09 0.06 0.05
stories (child's . .
response) (0.039) (0.038) (0.039) (0.039)
Seldom or never told -0.05 -0.07 -0.05 -0.05
bedtime stories (parent 0.077)  (0.076) 0.072)  (0.072)
response)
Often told bedtime 0.08 0.06 0.06 0.05
stories (parent's N
response) (0.033) (0.033) (0.036) (0.035)
Seldom went hiking 0.01 0.02 -0.04 -0.02
with parents (child's (0.035)  (0.035) (0.036)  (0.036)
response)

. . 0.18 0.16 0.14 0.10
Cognitive HOME index (0.021)*  (0.022)* (0.022)%  (0.023)"
Emotional HOME -0.03 -0.03 -0.04 -0.04
index (0.018) (0.019) (0.020)* (0.022)*
Storytelling variable 0.05 0.04 0.04 0.04
missing (0.082) (0.082) (0.090) (0.088)
Cognitive HOME 0.00 -0.02 -0.17 -0.17
variable missing (0.147) (0.151) (0.132) (0.131)
Emotional HOME 0.14 0.12 0.02 -0.01
variable missing (0.118) (0.120) (0.100) (0.100)
Number of books less -0.48 -0.42 -0.39 -0.27
than 50 (0.073)**  (0.076)** (0.087)** (0.087)**
Number of books -0.36 -0.29 -0.34 -0.21
around 50 (0.074)*  (0.075)** (0.081)** (0.081)**
Number of books: 50- -0.29 -0.24 -0.23 -0.14
150 (0.061)*  (0.063)** (0.072)** (0.072)*
Number of books: 150- -0.16 -0.11 -0.08 -0.01
300 (0.060)** (0.062) (0.073) (0.073)
Number of books: 300- -0.13 -0.10 -0.09 -0.05
600 (0.061)* (0.062) (0.069) (0.068)
Number of books: 600- -0.14 -0.12 -0.10 -0.09
1000 (0.071)* (0.071) (0.080) (0.080)
Internet connection at 0.18 0.15 0.27 0.23
home (0.037)*  (0.039)** (0.039)** (0.040)**
Number of books - date -0.24 -0.18 -0.15 -0.10
missing (0.170) (0.183) (0.242) (0.246)
Internet connection - -0.11 -0.16 -0.07 -0.27
data missing (0.215) (0.208) (0.222) (0.208)
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Biological mother in
household
Non-biological mother
in household
Biological father in
household
Non-biological father in
household

Mother's education:
grades 0-8

Mother's education:
vocational school
Mother's education:
higher education
Father's education:
grades 0-8

Father's education:
vocational school
Father's education: higl
school diploma

Mother employed

Father employed

Proportion of years
mother employed while
child was age 0-14
Proportion of years
father employed while
child was age 0-14
Logarithm of family
income

Logarithm of householc
size

Number of unemployed
adults

Size of apartment, m
per person

Number of rooms per
person

Bathroom in apartment
No money for food

No money for heating

Received regularized
child-rearing assistance

Free lunch in 8th grade

Free textbooks in 8th
grade

Mother's education -
data missing

Father's education -
data missing

Family income - data
missing

Size of apartment - dati
missing

-0.31
(0.335)
-0.37
(0.337)
0.12
(0.482)
0.18
(0.482)
-0.12
(0.068)
-0.18
(0.060)**
-0.06
(0.052)
-0.21
(0.076)**
-0.16
(0.059)**
-0.10
(0.059)
0.01
(0.046)
0.03
(0.052)
-0.11

(0.061)
0.10
(0.071)

-0.03
(0.040)
-0.10
(0.082)
-0.03
(0.027)
0.00
(0.002)
-0.11
(0.080)
-0.05
(0.077)
-0.03
(0.064)
0.00
(0.048)
0.07
(0.044)
-0.12
(0.064)
-0.06
(0.036)
-0.50
(0.319)
0.08
(0.484)
-0.05
(0.049)
-0.05
(0.133)
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-0.05
(0.321)
-0.03
(0.328)
-0.58
(0.563)
-0.59
(0.562)
-0.22
(0.071)**
-0.22
(0.062)**
-0.10
(0.055)
-0.27
(0.086)**
-0.20
(0.068)**
-0.09
(0.070)
0.03
(0.048)
-0.04
(0.056)
-0.08

(0.063)
0.16
(0.074)*

0.01
(0.043)
-0.11
(0.082)
-0.03
(0.027)
0.00
(0.002)
-0.07
(0.091)
-0.02
(0.071)
-0.04
(0.061)
0.02
(0.050)
0.04
(0.047)
-0.13
(0.062)*
0.03
(0.039)
-0.40
(0.310)
-0.69
(0.564)
-0.08
(0.057)
-0.07
(0.119)



Number of rooms - date 0.20 0.53
missing (0.190) (0.221)*
Bathroom - data -0.25 0.19
missing (0.272) (0.228)
Poverty indicator - data -0.13 0.01
missing (0.159) (0.195)
Region: Central -0.49 0.24
' (0.351) (0.1712)
Region: Central 0.63 0.67
Transdanubia (0.586) (0.430)
Region: Western -0.64 0.77
Transdanubia (0.551) (0.359)*
Region: Southern -1.35 -0.34
Transdanubia (0.725) (0.484)
Region: Northern -0.33 -0.05
Hungary (0.514) (0.741)
Region: Northern Greai -0.32 0.05
Plain (0.445) (0.703)
Budapest -0.01 -0.06
(0.184) (0.200)
County seat 0.05 "0.04
(0.094) (0.119)
. -0.08 -0.06
Other city (0.089) (0.098)
0.09 0.09
Remote settlement (0.080) (0.074)
Constant -0.02 1.34 0.04 0.78
(0.017) (0.854) (0.019)* (0.885)
Number of observation: 9056 9056 9056 8335 8335 8335
R’ 0.06 0.67 0.68 0.07 0.68 0.69

Robust standard errors clustered by school in plaeeas

*Significant at 5% level; **Significant at 1% level

66



A8.1. Detailed OLS regression estimatesTable 8(dependent variables: probability of
bedtime storytelling during kindergarterdependent variables: family background)

Dependent variable

Seldom or never told
bedtime stories (child's

Often told bedtime
stories (child's

Seldom or never told

bedtime stories

Often told bedtime
stories (parent's

response) response) (parent's response) response)
Roma 0.23 0.05 -0.30 -0.02 0.15 0.05 -0.27 -0.03
(0.022)** (0.036) (0.022)**  (0.040) (0.019)** (0.025)* (0.019)** (0.039)

Biological mother in -0.12 0.16 -0.01 0.31
household (0.162) (0.235) (0.081) (0.279)
Non-biological 0.00 0.02 -0.02 0.29
mother in household (0.169) (0.242) (0.087) (0.289)
Biological father in -0.22 0.23 -0.08 0.05
household (0.145) (0.267) (0.070) (0.251)
Non-biological -0.24 0.24 -0.08 0.05
father in household (0.145) (0.267) (0.070) (0.252)
Mother's education: 0.11 -0.24 0.04 -0.27
grades 0-8 (0.028)** (0.039)** (0.018)* (0.042)**
Mother's education: 0.06 -0.16 0.00 -0.21
vocational school (0.021)** (0.031)** (0.011) (0.036)**
Mother's education: 0.03 -0.07 0.00 -0.14
higher education (0.016)* (0.026)** (0.008) (0.029)**
Father's education: 0.06 -0.08 0.01 -0.13
grades 0-8 (0.034) (0.046) (0.019) (0.046)**
Father's education: 0.01 -0.05 -0.01 -0.05
vocational school (0.020) (0.033) (0.010) (0.038)
Father's education: 0.00 -0.02 -0.01 -0.01
high school diploma (0.019) (0.033) (0.010) (0.036)
Mother employed -0.01 -0.03 -0.01 -0.02

(0.020) (0.029) (0.012) (0.029)
Father employed -0.02 0.01 0.00 -0.05

(0.023) (0.033) (0.014) (0.030)
Proportion of years 0.01 0.03 0.00 -0.03
mother employed
while child was age (0.028) (0.038) (0.016) (0.036)
0-14
Proportion of years -0.03 0.06 -0.02 0.06
father employed
while child was age (0.036) (0.041) (0.021) (0.040)
0-14
Logarithm of family 0.00 -0.01 -0.02 0.01
income (0.017) (0.022) (0.011) (0.024)
Logarithm of 0.08 -0.10 0.03 -0.04
household size (0.035)* (0.045)* (0.021) (0.046)
Number of 0.00 0.00 0.00 0.00
unemployed adults (0.010) (0.015) (0.006) (0.014)
Apartment size 0.00 0.00 0.00 0.00
m2 per person (0.001) (0.001) (0.000) (0.001)
Number of rooms -0.06 0.11 -0.01 0.04
per person (0.030) (0.046)* (0.017) (0.049)
Bathroom in -0.10 0.04 -0.08 0.01
apartment (0.039)** (0.039) (0.030)** (0.037)
No money for food 0.04 -0.05 0.04 0.00

(0.032) (0.041) (0.021) (0.039)
No money for 0.02 -0.03 -0.01 -0.03
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heating (0.024) (0.029) (0.014) (0.028)
Received 0.02 -0.01 0.00 -0.05
regularized child-
regring assistance (0.019) (0.026) (0.012) (0.025)
Free lunch in 8th -0.02 0.02 0.01 -0.03
grade (0.026) (0.036) (0.013) (0.034)
Free textbooks in 0.00 0.02 -0.01 0.02
8th grade (0.016) (0.022) (0.009) (0.024)
Mother's education - 0.09 -0.19 0.03 -0.05
data missing (0.150) (0.227) (0.072) (0.272)
Father's education - -0.22 0.18 -0.09 0.02
data missing (0.144) (0.267) (0.068) (0.254)
Family income - -0.01 0.00 -0.01 -0.05
data missing (0.019) (0.031) (0.011) (0.033)
Size of apartment - -0.01 -0.09 0.13 -0.10
data missing (0.080) (0.080) (0.069) (0.068)
Number of rooms - -0.04 0.06 -0.10 -0.08
data missing (0.080) (0.140) (0.041)* (0.158)
Bathroom - data 0.28 -0.23 0.04 -0.15
missing (0.156) (0.197) (0.079) (0.144)
Poverty indicator - 0.03 -0.06 -0.02 -0.08
data missing (0.081) (0.100) (0.028) (0.087)
Region: Central 0.07 -0.46 -0.03 0.47
(0.128) (0.599) (0.049) (0.128)**
Region: Central -0.17 0.11 0.26 1.22
Transdanubia (0.238) (0.603) (0.219) (0.348)**
Region: Western 0.11 -0.12 0.43 0.79
Transdanubia (0.248) (0.598) (0.288) (0.222)**
Region: Southern -0.06 0.10 0.25 0.98
Transdanubia (0.179) (0.608) (0.214) (0.374)**
Region: Northern -0.04 -0.48 0.00 0.17
Hungary (0.243) (0.608) (0.051) (0.300)
Region: Northern 0.02 -0.11 0.04 0.73
Great Plain (0.186) (0.674) (0.057) (0.183)**
Budapest -0.04 -0.13 0.03 -0.06
(0.053) (0.111) (0.023) (0.108)
County seat -0.02 0.03 0.00 -0.02
(0.039) (0.057) (0.022) (0.065)
Other city -0.06 -0.03 0.01 -0.02
(0.041) (0.055) (0.018) (0.058)
Remote settlement 0.00 0.0 0.03 0.02
(0.032) (0.0412) (0.022) (0.047)
Constant 0.44 0.66 0.24 -0.36
(0.290) (0.643) (0.172) (0.380)
Number of 9056 9056 9056 9056 9056 9056 9056 9056
observations
R? 0.03 0.48 0.03 0.50 0.04 0.47 0.02 0.52

Robust standard errors clustered by school in flaesas

*Significant at 5% level; **Significant at 1% level
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A8.2. Detailed OLS regression estimatesTable 8(dependent variables: probability of
hiking during adolescence, cognitive amibgonal HOME index, independent
variables: family background)

Dependent variable

Seldom went hiking with

parents
(child's response)

Cognitive HOME index

Emotional HOME index

Roma 0.31
(0.021)**

Biological mother in
household
Non-biological mother in
household

Biological father in
household
Non-biological father in
household

Mother's education:
grades 0-8

Mother's education:
vocational school
Mother's education:
higher education
Father's education:
grades 0-8

Father's education:
vocational school

Father's education: high
school diploma

Mother employed

Father employed

Proportion of years
mother employed while
child was age 0-14
Proportion of years fathe
employed while child
was age 0-14

Logarithm of family
income

Logarithm of household
size

Number of unemployed
adults

Size of apartment, m2
per person

Number of rooms per
person

Bathroom in apartment

No money for food

0.01
(0.038)
-0.07
(0.188)
-0.04
(0.195)
0.07
(0.207)
0.08
(0.208)
0.23
(0.039)**
0.17
(0.033)**
0.08
(0.027)**
0.11
(0.045)*
0.06
(0.036)
0.01
(0.035)
-0.03
(0.028)
-0.01
(0.031)
-0.01

(0.034)
-0.01
(0.041)

-0.03
(0.021)
0.03
(0.042)
0.00
(0.013)
0.00
(0.001)
-0.08
(0.045)
-0.06
(0.037)
0.07
(0.036)

-1.12 -0.08
(0.051)*  (0.070)
-0.39
(0.305)
-0.59
(0.330)
0.46
(0.337)
0.40
(0.340)
-0.78
(0.066)**
-0.54
(0.051)**
-0.30
(0.041)**
-0.44
(0.072)*
-0.24
(0.053)**
-0.10
(0.049)*
0.07
(0.047)
0.05
(0.054)
0.03

(0.062)
0.17
(0.074)*

0.01
(0.038)
0.07
(0.072)
0.05
(0.025)
0.00
(0.002)
0.30
(0.073)**
0.53
(0.082)**
-0.15
(0.071)
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-0.18
(0.049)**

0.07
(0.075)
-0.36
(0.350)
-0.47
(0.350)
0.54
(0.572)
0.54
(0.573)
-0.15
(0.069)*
-0.08
(0.060)
-0.03
(0.050)
-0.18
(0.086)*
-0.08
(0.067)
-0.06
(0.067)
0.02
(0.048)
-0.12
(0.063)
0.03

(0.064)
0.14
(0.084)

-0.06
(0.045)
0.12
(0.080)
-0.04
(0.027)
0.00
(0.002)
0.12
(0.085)
0.14
(0.082)
-0.05
(0.078)



No money for heating 0.00 0.18 -0.07
(0.027) (0.053)** (0.055)
Received regularized 0.03 -0.19 -0.04
child-rearing assistance (0.024) (0.039)** (0.047)
Free lunch in 8th grade (C?. C?S? 6) ( 00005:35) ( 00006%3)
Free textbooks in 8th 0.00 -0.02 -0.08
grade (0.022) (0.036) (0.045)
Mother's education - dat: 0.07 -1.18 -0.28
missing (0.178) (0.288)** (0.345)
Father's education - dats 0.10 0.29 -0.14
missing (0.209) (0.342) (0.572)
Family income - data -0.01 0.00 0.01
missing (0.028) (0.048) (0.056)
Size of apartment - data 0.00 -0.07 -0.09
missing (0.061) (0.141) (0.169)
Number of rooms - data -0.08 0.14 0.28
missing (0.095) (0.303) (0.196)
Bathroom - data missing ( (;) 11: 3) ( 00411%5) (8'21:9)
Poverty indicator - data -0.10 -0.12 0.26
missing (0.090) (0.135) (0.192)
Region: Central 0.09 0.24 0.97
(0.284) (0.182) (0.256)**
Region: Central -0.38 1.07 0.87
Transdanubia (0.458) (0.216)** (0.486)
Region: Western -0.03 1.29 1.06
Transdanubia (0.537) (0.196)** (0.531)*
Region: Southern 0.25 0.83 1.42
Transdanubia (0.523) (0.246)** (0.437)**
Region: Northern 0.11 0.08 0.24
Hungary (0.342) (0.460) (0.433)
Region: Northern Great 0.12 0.18 0.48
Plain (0.330) (0.304) (0.426)
Budapest 0.09 0.15 -0.36
(0.081) (0.165) (0.246)
County seat -0.14 0.10 -0.06
(0.067)* (0.096) (0.120)
. -0.02 0.06 -0.03
Other city (0.041) (0.087) (0.109)
0.06 -0.09 0.01
Remote settlement (0.040) (0.064) (0.089)
Constant 0.79 -1.09 -0.15
(0.470) (0.613) (0.760)
Number of observations 9056 9056 9056 9056 9056 9056
R? 0.03 0.57 0.09 0.70 0.00 0.61

Robust standard errors clustered by school in plaeers

*Significant at 5% level; **Significant at 1% level
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A8.3. Detailed OLS regression estimatesTable 8(dependent variables: few or no books,
probability of an Internet connection atife, independent variables: family

background)
Dependent variable
No or very few books at Internet connection at home
home
Roma 0.55 0.24 -0.44 -0.05
(0.013)** (0.040)** 0.00 (0.027)
. . . 0.06 -0.10
Biological mother in household (0.138) (0.180)
: : . 0.02 -0.21
Non-biological mother in household (0.142) (0.182)
. . : -0.06 0.34
Biological father in household (0.180) (0.169)*
: : . -0.06 0.31
Non-biological father in household (0.180) (0.169)
, o 0.15 -0.24
Mother's education: grades 0-8 (0.023)** (0.036)*
, o . 0.04 -0.18
Mother's education: vocational school (0.015)* (0.031)*
, o . -0.01 -0.05
Mother's education: higher education (0.010) (0.027)
, . 0.08 -0.22
Father's education: grades 0-8 (0.026)* (0.038)*
, . . -0.01 -0.16
Father's education: vocational school (0.013) (0.032)*
, S . ) -0.02 -0.07
Father's education: high school diplomi (0.011)* (0.032)*
0.00 0.01
Mother employed (0.018) (0.024)
-0.01 0.06
Father employed (0.021) (0.026)*
Proportion of years mother employed -0.04 0.04
while child was age 0-14 (0.023) (0.031)
Proportion of years father employed -0.02 -0.01
while child was age 0-14 (0.029) (0.034)
: - -0.01 0.05
Logarithm of family income (0.013) (0.021)*
: . -0.02 0.08
Logarithm of household size (0.031) (0.039)*
-0.01 0.02
Number of unemployed adults (0.009) (0.012)
. 0.00 0.00
Size of apartment, fiper person (0.001) (0.001)
Number of rooms per person 0.04 0.18
perp (0.025) (0.038)**
. -0.16 0.01
Bathroom in apartment (0.042) (0.025)
0.08 0.02
No money for food (0.033)* (0.028)
. 0.03 -0.02
No money for heating (0.022) (0.023)
Received regularized child-rearing 0.01 -0.05
assistance (0.016) (0.021)*
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_ 0.05 0.01

Free lunch in 8th grade (0.023)* (0.030)
_ -0.02 -0.03

Free textbooks in 8th grade (0.013) (0.020)
. _ o 0.15 -0.30

Mother's education - data missing (0.125) (0.171)
. _ o -0.08 0.17

Father's education - data missing (0.179) (0.171)
Family income - data missin 000 D

y 9 (0.017) (0.028)
_ o 0.10 -0.04

Size of apartment - data missing (0.063) (0.070)
o -0.10 -0.13

Number of rooms - data missing (0.081) (0.112)
o -0.07 -0.12

Bathroom - data missing (0.136) (0.090)
o o -0.07 -0.07

Poverty indicator - data missing (0.051) (0.097)
o -0.14 -0.02

Region: Central (0.167) (0.099)
. _ -0.75 0.18

Region: Central Transdanubia (0.245)** (0.372)
- _ -0.67 -0.02

Region: Western Transdanubia (0.221)** (0.513)
- , -0.67 -0.37

Region: Southern Transdanubia (0.217)* (0.434)
. -0.29 -0.37

Region: Northern Hungary (0.224) (0.210)
. . -0.29 -0.06

Region: Northern Great Plain (0.195) (0.131)
0.01 0.09

Budapest (0.036) (0.089)
County seat o os:

y (0.029) (0.063)
_ -0.01 0.09

Other city (0.033) (0.047)
-0.01 -0.06

Remote settlement (0.030) (0.040)
0.85 -0.43

Constant (0.284)* (0.359)
Number of observations 9056 9056 9056 9056
R? 0.19 0.63 0.05 0.65

Robust standard errors clustered by school in plaeers

*Significant at 5% level; **Significant at 1% level



A9. The results of the linear Oaxaca-Blinder aepositions forFigures 6and7 (dependent
variables: the indicators of the home emwinent, independent variables: family

background)
Dependent variable
Seldom or never tc_>|d' Often told bedtime
bedtime stories (child's . hild"
response) stories (child's response)

Raw gap +0.23** - 0.30**

Gap caused by composition effect +0.17* - 0.25*

Gap caused by parameters +0.03 +0.01

Gap caused by interaction +0.03 - 0.06

Raw gap
Gap caused by composition effect
Gap caused by parameters
Gap caused by interaction

Seldom or never told

bedtime stories (child's Often told bedtime

stories (child's response)

response)

+0.23** - 0.30**

+0.17** - 0.25**
+0.03 +0.01
+0.03 - 0.06

Raw gap
Gap caused by composition effect
Gap caused by parameters
Gap caused by interaction

Seldom or never told

bedtime stories (parent’ Often told bedtime

stories (parent's response)

response)

+ 0.15** - 0.27*
+ 0.08** - 0.24**
+0.08 - 0.00
-0.01 -0.03

Seldom went hiking with
parents (child's responst

Raw gap + 0.31*
Gap caused by composition effect +0.30*
Gap caused by parameters -0.00
Gap caused by interaction +0.01
Cognitive HOME index Emotional HOME index
Raw gap -1.11% - 0.18*
Gap caused by composition effect - 1.00** -0.32%
Gap caused by parameters -0.16 +0.07
Gap caused by interaction +0.05 +0.07
No or very few books at  Internet connection at
home home
Raw gap + 0.55** - 0.43*
Gap caused by composition effect +0.28* -0.43*
Gap caused by parameters +0.08* -0.11*
Gap caused by interaction +0.19** +0.11*

*Significant at 5% level; **Significant at 1% level
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A10. Detailed OLS regression estimatesTable 10(dependent variable: probability of
being in a class highly segregated byitgpihdependent variables: family background,
home environment)

Dependent variable: probability of being in a claggly
segregated by ability
1) 2 3 4)

Roma 0.404 0.143 0.207 0.123
(0.028)** (0.029)** (0.029)** (0.029)**
. . : -0.074 -0.077
Biological mother in household (0.112) (0.114)
. : : -0.061 -0.083
Non-biological mother in household (0.118) (0.121)
. . : 0.066 0.096
Biological father in household (0.151) (0.163)
. . : 0.093 0.118
Non-biological father in household (0.151) (0.163)
, . 0.166 0.095
Mother's education: grades 0-8 (0.019)* (0.021)*
. . : 0.081 0.036
Mother's education: vocational scho (0.014)* (0.015)*
. o : 0.039 0.018
Mother's education: higher educatiol (0.010)* (0.010)
, . 0.095 0.054
Father's education: grades 0-8 (0.023)* (0.023)*
, . . 0.042 0.019
Father's education: vocational schoc (0.014)* (0.014)
Father's education: high school 0.002 -0.006
diploma (0.012) (0.012)
-0.016 -0.012
Mother employed (0.016) (0.016)
-0.038 -0.035
Father employed (0.019)* (0.018)
Proportion of years mother employe! -0.020 -0.017
while child was age 0-14 (0.021) (0.021)
Proportion of years father employed -0.008 0.003
while child was age 0-14 (0.027) (0.026)
. - -0.012 -0.008
Logarithm of family income (0.011) (0.011)
: : 0.008 0.015
Logarithm of household size (0.025) (0.025)
-0.001 0.003
Number of unemployed adults (0.009) (0.009)
: 0.000 0.001
Size of apartment, m2 per person (0.001) (0.001)
-0.074 -0.046
Number of rooms per person (0.024)* (0.024)
. -0.105 -0.077
Bathroom in apartment (0.031)* (0.031)*
0.022 0.011
No money for food (0.024) (0.023)
. 0.029 0.021
No money for heating (0.017) (0.017)
Received regularized child-rearing -0.021 -0.031
assistance (0.015) (0.015)*
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Free lunch in 8th grade

Free textbooks in 8th grade
Mother's education - data missing
Father's education - data missing
Family income - data missing
Size of apartment - data missing
Number of rooms - data missing
Bathroom - data missing

Poverty indicator - data missing
Region: Central

Region: Central Transdanubia
Region: Western Transdanubia
Region: Southern Transdanubia
Region: Northern Hungary
Region: Northern Great Plain
Budapest

County seat

Other city

Remote settlement

Seldom or never told bedtime stories

(child's response)

Often told bedtime stories (child's
response)

Seldom or never told bedtime stories

(parent's response)
Often told bedtime stories (parent's
response)

Seldom went hiking with parents
(child's response)

Cognitive HOME index
Emotional HOME index
Storytelling variable missing

Cognitive HOME variable missing

0.055

(0.024)*
0.031
(0.012)**
-0.024
(0.105)
0.053
(0.150)
-0.011
(0.014)
0.118
(0.056)*
-0.093
(0.052)
0.026
(0.095)
0.019
(0.055)
0.051
(0.030)
0.011
(0.029)
-0.049
(0.027)
0.069
(0.035)*
0.107
(0.031)**
0.101
(0.029)**
-0.101
(0.030)**
-0.084
(0.020)**
-0.041
(0.020)*
0.016
(0.023)
0.043
(0.022)*
0.003
(0.012)
0.045
(0.033)
-0.018
(0.011)
0.039
(0.011)*
-0.052
(0.007)**
0.006
(0.006)
-0.019
(0.022)
0.080
(0.056)
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0.050
(0.024)*
0.032
(0.012)**
-0.084
(0.108)
0.070
(0.163)
-0.008
(0.014)
0.100
(0.057)
-0.106
(0.055)
0.005
(0.095)
0.021
(0.056)
0.063
(0.030)*
0.024
(0.029)
-0.029
(0.026)
0.074
(0.034)*
0.115
(0.031)**
0.095
(0.029)**
-0.081
(0.030)**
-0.068
(0.020)**
-0.033
(0.020)
0.016
(0.023)
0.031
(0.020)
0.001
(0.012)
0.032
(0.032)
-0.009
(0.011)
0.023
(0.011)*
-0.029
(0.007)**
0.006
(0.007)
-0.008
(0.021)
0.057
(0.052)



. : o -0.044 -0.029
Emotional HOME variable missing (0.028) (0.027)
0.156 0.072

Number of books less than 50 (0.025)* (0.026)*
0.089 0.041

Number of books around 50 (0.020)* (0.021)
, 0.064 0.037

Number of books: 50-150 (0.015)* (0.016)*
_ 0.030 0.006

Number of books: 150-300 (0.014)* (0.015)
_ 0.021 0.010

Number of books: 300-600 (0.013) (0.013)
_ -0.006 -0.008

Number of books: 600-1000 (0.012) (0.012)
. -0.071 -0.028

Internet connection at home (0.012)** (0.011)*
. -0.029 -0.064

Number of books - data missing (0.048) (0.044)
. o 0.094 0.111

Internet connection - data missing (0.096) (0.092)
Constant 0.177 0.421 0.154 0.275
(0.008)** (0.173)* (0.017)** (0.179)
Number of observations 9056 9056 9056 9056
R? 0.07 0.18 0.16 0.20

Robust standard errors clustered by school in plaeeas
*Significant at 5% level; **Significant at 1% level
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All. The results of the linear Oaxaca-Blinder aepositions forFigure 9(dependent
variable: probability of being in a cldsghly segregated by ability, independent
variables: family background and familyckground combined with the home
environment)

Dependent variable: probability of Explanatory variables
be!r_lg in a class highly segregated by . Family background and home
ability Family background ) )
variables environment variables

Raw gap + 0.40** + 0.40**

Gap caused by composition effect +0.26™* +0.28**

Gap caused by parameters +0.11* +0.10*

Gap caused by interaction +0.03 +0.02

*Significant at 5% level; **Significant at 1% level
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