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Resumé

I Danmark er den økonomiske ulighed de senere år vokset og flere har relativt færre midler at gøre

godt med. Heriblandt er særligt indvandrere. P̊a trods af, at flere forskningsprojekter peger mod, at

Danmark er et af de lande med de bedste muligheder for uddannelsesmobilitet, peger ny forskning mod,

at med bestemte uddannelses- og indkomstsmål er unge danske ikke mere uddannelsesmobile end unge

amerikanere. Ydermere er andelen af underklassens børn i Danmark, som selv ender i underklassen steget

i perioden fra 2003 til 2013. Herudover er den stigende debat, om hvordan integrationen i Danmark g̊ar,

samt de gentagende resultater, der peger p̊a, at indvandrere klarer sig d̊arligere end indfødte i folkeskolen

med til at øge debatten. Derfor er information p̊a omr̊adet af stor vigtighed og det har derfor været det

interessant at undersøge, hvorvidt der er en sammenhæng i forældres uddannelses- og indkomstniveau

og sandsynligheden for, om deres børn f̊ar en gymnasial uddannelse. Herudover at undersøge om der er

forskelle i disse effekter givet, om forældrene er indfødte, om de er af anden etnisk herkomst, om det at

man bor i en bestemt kommune har betydning p̊a, hvor stor forældreindflydelsen er og slutteligt, om der

er forskel i forældrenes effekt alt efter om vi ser p̊a drenge eller piger, men ogs̊a hvordan forældreeffekten

varierer med oprindelsesland. Jeg finder i denne afhandling, at børn af indfødte i højere grad end børn

af indvandrere har en gymnasial uddannelse. Herudover finder jeg et stærkt forholdet mellem forældres

uddannelse og sandsynligheden for om indfødte piger og især drenge f̊ar en gymnasial uddannelse, samt at

forholdet mellem forældrenes indkomst og sandsynligheden for uddannelse er mindre stærkt. For børn med

indvandre baggrund er forholdet mellem forældres indkomst- og uddannelsesniveau og sandsynligheden

væsentligt svagere uanset børnenes køn, men denne p̊avirkning er blevet kraftigere i perioden fra 2006

til 2016. Herudover konkluderer jeg, at forældreeffekten ogs̊a afhænger af, om forældre bor sammen eller

ej. P̊a kommunalt niveau finder jeg, uventet, at andelen af indvandrere med en gymnasial uddannelse er

højere, end andelen af børn med indfødte forældre i Brøndby og Ishøj.
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Chapter 1

Introduction

1.1 Motivation

There were three main motivations behind this thesis. Firstly the findings in Landersø and Heckman

(2017), which show that in essential areas, social heritage in Denmark is about the same as in the US.

Secondly the increased debate about immigrants and their migration to Denmark and lastly the fact that

the inequality in Denmark is increasing.

Education is an important and sensibly tool, if the goal is to reduce economic inequality. The rea-

sons are many, and some of them are listed here: education increases an individual’s competencies and

thus productivity, so therefore there is a known connection between income and education. Moreover

education will increase the flexibility of individuals and in some sence is a help to self-help.1 Most Danes

believe that everyone should have a fair chance in achieving an education. Denmark is among the countries

which spend the most on education and are well known for its high level of welfare state (like the other

Scandinavian countries). Therefore many turns their heads to these countries, when discussing a model

for reducing inequality and promoting intergenerational mobility (see Bailey et al. (2011)). And from an

economical perspective Denmark is one of the most equal countries in the world (thanks to the education

system, according to Thomas Piketty (2014)). But even though these factors, it is a fact, that over the

last two decades inequality in Denmark has been changing for the worse: the inequality in Denmark is

growing and more Danes live in poverty.2 According to De Økonomiske R̊ad (The Economic Advide in

Denmark) the Gini-coefficient in Denmark has increased from 20 in 1990 to 27 in 2014, and in this period

the group of individuals with the absolute highest incomes, has increased their proportion of the income

from 0.5% in 1990 to 1.6% in 2014. The higher inequality is not only caused by an increase in the top of

1[49] Lighed gennem uddannelle
2https://www.ae.dk/publikationer/danmark-paa-fattigdomskurs

https://www.ae.dk/analyser/de-rigeste-omraader-slaar-rekord-mens-de-fattiges-indkomst-falder
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the income distribution. The lower part of the income distribution has increased as well. Comparing the

income median with the income of the 10% with the highest income, the relationship was 1.48 in 1990,

while it was 1.7 in 2014 and comparing the income median to the income of 10% with the lowest income

the relationship was 1.6 in 1990 and 1.78 in 2014.

Investigating the group with the lowest income in Denmark, one finds that the proportion of immigrants

(and descendants) is 28% greater than the proportion in the population which is 11%.3 Not only is the

proportion of immigrants in the low income group higher than the national proportion of immigrant, but

facts are also, that the average income before tax for immigrants is at a lower level than found for native

origin.4 Given the higher income inequality the lowest income-quantile of the Danish population will be

at a lower level of income. This implies that a greater proportion of children faces a bigger challenge if

they would like to take a higher education, as children from families with greater resources more often

tend to get a higher education than children from less fortunate families (see Thomsen et al. (2016)).

Given the relative high proportion of immigrants in the low income group, a great part of immigrants

faces that challenge, as a basic sociological fact is the permanency of social inheritance. Evidence also

strongly implies that social origins impact on life chances just as much today as seen in the past when it

comes to educational attainment.5

The immigration into Denmark increases6 and since facts are, that students with both 1st and 2nd gen-

eration immigrant status, have a lower score in the PISA-tests in math,7 it becomes even more relevant

to improve knowledge on immigrants’ educational structure in Denmark. Especially as the Danish gov-

ernment platform from November 2016, stated as a goal, that at least 50 percent of 30-year-olds have

completed tertiary education, and as many as possible complete their education in the prescribed time8.

Furthermore a new High School reform (Gymnasiereformen) was developed in 2016. This new reform

requires that all students who want a high school education (Gymnasie/HHX/HTX/HF), needs to have

above a 5.0 average in proficiency marks from primary school.9 This leaves the proportion of children

from families with low income levels, with a probably bigger challenge yearly on in their lives, as they

have to meet up these requirements if they want the opportunity of a higher education.

My primary motivation for this thesis is to investigate the parental effect on the probability of edu-

cation for children in Denmark. Furthermore I find it very interesting to study whether differences in

parental effects might appear between children of immigrant origin and native origin. Secondly, I have

a strong desire to increase my knowledge of parental impact on the probability of education, how the

3[49], Indkomstfordelingen i Denmark
4See Rosdahl et al (2013) and Table 10.10 in [53]
5[21]
6 Figure 1.5 in [36]
7[1]
8http://ufm.dk/minister-og-ministerium/regeringsgrundlag-vision-og-strategier/regeringsgrundlag-november-2016
9Aftale mellem regeringen, Socialdemokraterne, Dansk Folkeparti, Liberal Alliance, Det Radikale Venstre, Socialistisk

Folkeparti og Det Konservative Folkeparti om styrkede gymnasiale uddannelser
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migration in Denmark is doing in form of education and how time has changed the impact. Therefore the

research question will be:

1.2 Research question

To what extent do parental income and level of education affect the probability of whether boys and girls

respectively take a high school education in Denmark and are there similarities between children of immi-

grants and natives, and municipality of residence - can this relationship be explained? And how has the

parental effect changed over time?

The research question will be answered by setting up a logistic regression and the use of registered

data from Statistic Denmark. The details will be explained later in the thesis.

1.3 Delimitation of the thesis

The thesis is delimited in some forms of the analysis as it only looks at data within two different years.

Furthermore the thesis will be an empirical study on parental effects on social, mostly educational, mobility

and the main focus is to report the empirical relationships. Secondly focus will be on the causal. The thesis

does not use parental income (including social services) as income over the life cycle of children, which

has showed to explain most of the variation in the connection between parental income and children’s

schooling (see Carneiro and Heckman (2002)).

1.4 Structure of the thesis

Thesis outlines: In chapter 2 there will be a review of the childcare and school system in the Danish

welfare state and a very brief review of the municipalities in Denmark, the thesis will works with. Finally,

parts of the motivation section will be elaborated followed and supported by some of the existing literature

in the field of education. In chapter 3 an introduction to the empirical work, with a review of data is

presented and there the stereotype families, who are used to present how children’s probability of a high

school education depends on the parents’ affects will be presented. In chapter 4 theory of the logistic

regression and the Maximum Likelihood Estimation method is presented, the model is set up in the

benchmark scenario and analyzed by different robustness analysis and chapter 5 concludes.
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Chapter 2

Explanation of the key concepts and

Literature

This section will provide the reader with some knowledge about the welfare system in Denmark to help

the frame and the understanding the analysis and lastly it will give a review of some of the literature in

the field.

2.1 The welfare system in Denmark

The danish welfare state is by definition redistributive as it simultaneously allocates and transfers money

to and from citizens, but it does not mean that it automatically reduces income inequalities. It is, as

mentioned earlier, internationally prominent because of its relatively high level of expense and taxation,

its degree of universality and its equalizing effect. In other words: the welfare state are playing a double

role, both as piggy bank and as Robin Hood.1 In Denmark individuals can be financially supported by

the government trough the welfare state and receive social services, which is not for everyone and the

rules are very strict and specific. Therefore they are not presented in the thesis. But this is mentioned,

as many low income families are getting their main income from the social services.

2.1.1 The Day Care System in Denmark

In Denmark most children are taken care of outside their homes from they are one year old and when the

child is younger than 3 years old they in daycare, which can be a private daycare or a public daycare.

When children are older than 3 years old continue in kindergarten until schools starts at age 5 or 6. The

daycare and education system is a big part of the welfare system in Denmark, and daycare is offered

to all children in Denmark. The price of the daycare vary from municipality to municipality and from

family to family. In every municipality the cost of a daycare depends on the level of parental income and

1 [3]
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for example if a parent is a single parent they will receive discount. For example in the municipality of

Copenhagen, daycare cost approximately 3, 200 DKR, and if the total household income is below 528, 200

DKR the cost will be reduced.

Among Danish 1 year old children, it is 85%, who are in daycare and when they are 3 years old it is

almost every child, who are in daycare (99%). But among children from first and second generation

immigrants origin homes, the proportion differ from the majority. For families with immigrant origin it

is 6% of 3 years old children who are are taken care of at home. And for mothers whose highest level

of education is primary. And if one is looking at all mothers, who has primary school as highest level of

education it is 6% of the 3 years old children whom are taken care of at home. Furthermore 7% of the

children with parents outside the labor force who are not in daycare. Corresponding to this, some of these

children probably are facing a greater challenge when it comes social mobility as, Heckman and Lochner

(2000) with a great number of evaluations have found that, the prerequisites for learning and acquiring

skills lie very early in childhood. I will return to this in chapter 3.

2.1.2 School System in Denmark

In 1903 the Danish education system changed to a single school system, with the law of public schools.

This law was epoch-making, as it gave girls access to the public upper secondary school/high school

(Gymnasieskolen), which they previously only had access to from private education, but also because it

created a connection between school forms. High school was until then eight years long and then a six

years education, and it was a school you started and ended without touching primary school. In 1903,

high school became a three-year superstructure at the middle school and whose foundation was primary

school. It was a democratization of access to high school, based on the wish that all those who had the

skills should have access to higher education for the benefit of themselves and society. But in order to

ensure that only the best ones achieved the target, there were a number of access tests that acted as a

sorting mechanism. From 2019 one must have more than 5 on average in year grade and at least have

an average of 3 in primary school graduation to get directly to high school, furthermore one must fulfill

some social and personal prerequisites.2

The education system in Denmark is as following: At age 5 or 6 the children starts in 0th grade which is a

kindergarten grade. Kindergarten grade is the first part of the compulsory primary school (Folkeskolen).

Then follows nine years in primary school from 1th− 9th grade. It is the grades obtained in the final year,

9th grade, (Folkeskolen afgangseksamen) which serves the distinctive criterion for the acceptance in the

further school system, unless the child chooses to continue primary schooling in 10th. In Denmark the

first 10 years of schooling is obligatory, i.e. after 9th grade it is optional to continue in primary school in

10th grade, or to go directly to high school or another preferred path.

2For HF the average year grade is at least 4.
https://www.ug.dk/6til10klasse/optagelse-til-de-gymnasiale-uddannelser
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After finishing 9th or 10th grade, it is possible to start in high school (Gymnasium/HHX)3, which in

Denmark takes 3 years. High school provides admission to Universities. Typically one will be accepted in

university based on high school grades, but in a smaller proportion of cases it is possible to be admitted

via quota 2., which is a mix of grades from high school, experience and motivated application. Therefore

high school attendence is important for further during in life. If a child starts at age 6 in primary school

it is finished at age 15 and then continue in boarding school before high school the child will be 19 years

old, when finishing high school. Therefore individuals who are 20− 30 years old are chosen to work with.

According to Thomsen and Andrade (2016), 5% of 35 years old Danes had not completed primary school

in 2013.

2.1.3 Municipalities

Denmark has 98 municipalities and as in many other countries, there are big differences across the country

within the municipalities. In this thesis I have chosen to work with four different municipalities. Brøndby

and Ishøj are the first two, as these are the to municipalities with the highest proportion of immigrants.

Kolding and Vejle are the last two, these two are chosen to represent ”average” municipalities, as their

proportion of immigrants are approximately the proportion of immigrant at the national level. Individuals

in Brøndby and Ishøj are put together in one dataset, and individuals in Kolding and Vejle are put together

in another, as individuals and the municipalities are assumed more or less alike.

2.2 Literature

This section contains a review of some of the literature in the field to help frame the analysis. As men-

tioned in the introducing section, Denmark is one of the most equal countries in the world seen from

an economical perspective. But as in many other countries, the income inequality in Denmark is an

increasing factor. Not as remarkable as in some of the countries that Thomas Piketty presents in the

Capital in the twenty-first century, but facts shows, that over the last two decades inequality in Denmark

has been changing for the worse. The Gini-coefficient has increased 25% points since the 1990’s.4 Re-

gardless of whether you look before or after tax.5 The higher income inequality implies that the lowest

income-quantile of the Danish population will be at a lower level of income, i.e. the resources for these

families will be at a lower level and there will be more of these families. Even though Esping-Andersen

(2015) found, that parental background, from low resources families, is a little less important in Denmark

and the other Scandinavian countries, than in the rest of the world, when it comes to intergenerational

mobility, studies have found that the risk of children from low class families ending up in a low class

family is 4.6 timer higher than children from higher class families ending up as a lower class family today.

3Or HF if one has taken 10th grade, only takes 2 years
4The Gini-coefficient is the most common measure for income inequality, if it is zero, there is complete equality of income.
5[49], Lighed og Skat
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This factor was 2.8 in 2003.6 Further more have Landersø and Heckmand (2017) showed that in some

measurements Denmark is not more social mobile than USA. The increased inequality implies, that a

greater proportion of children faces a bigger challenge if they would like to take a higher education, as

children from families with greater resources more often tend to get a higher education than children

from less fortunate families (see Thomsen et al. (2016)). And other studies (like Jantti et al. (2006))

showed, that one out of four sons will end up in a low income family, if their father belonged to the low

income group. The Danish daycare- and school system is as mentioned earlier very expensive. But it is

not for nothing. Many studies point to the fact, that attending high-quality institutions (as the Danish)

contribute very well to children’s later capacity in school and even through adulthood (See Corak (2005),

Waldfogel (2005) and Dännrich and Esping-Andersen (2017)) and for low income families who sends their

children to daycare, the bright side is the facts, that if the welfare state invests in childhood, as the Danish

welfare state does, this is the best way to improve equal opportunities (see Esping-Andersen (2016) and

Heckman and Krueger 2004).

Another reason why the field is important to have as much information about social mobility is, that

a study (Fischer (2009)) showed that actual social mobility in society, measured by intergenerational

earnings, elasticity and intergenerational dependence of the student’s attainment, is positively correlated

with social well-being, both for the well-being of society as a whole but also for individuals’ social well-

being, which might leave the reader wondering if there are a correlation within these facts and the fact

that Denmark no longer is the happiest country in the world7.

Denmark is one of the countries who spends the most on the education system many have found the

”payoff” and the expensive school system interesting to study. Historically the education level among

the Danish population has increased significantly since the 1980’s8, and young people from non-academic

homes, ie. children having unskilled (non- or low educated) parents have received further education, which

is great. Especially in the Danish society, which increasingly is based on knowledge and high technology,

and therefore the level of education among the population plays a key role in ensuring high employment

and productivity. In highly specialized societies, highly skilled workers are required and benefit the indi-

viduals self and the community, that everyone are given the opportunity of education. As education itself

is costless in Denmark, hence the costs of acquiring education will be alternative costs, like what could

have been earned. Therefore one could argue, that in some sense, all Danish children are born with equal

opportunities for achieving education, but given it is usually found that parental education is very impor-

tant to the fact of children are education them self, both because the young person learn about education

from the parents, but also because educated parents usually are more well-off parents and therefore may

be able to help economically while the young person is studying. See Erola et al. (2016), Esping-Andersen

6[37]
7https://www.thelocal.dk/20170320/denmark-no-longer-worlds-happiest-country-report
8jacobsen2004befolkningens, Figure 4.3 (2004)
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(2004) and Bukodi and Goldthorpe (2012). Further more several studies through decades have shown

that family income is highly correlated with education level of the family see Black and Devereux (2010)

and Jæger and Holm (2007). These acknowledgments and the increasing gab in the income inequality

might result in greater challenges for Danish the welfare system and the high quality it is known for.

Esping-Andersen (2015) studied and found that the Nordic welfare states, and the costless school system,

have set lower barriers to educational attainment and social mobility for the working-class kids. Others

have studied intergenerational mobility in Denmark and compared to what it is in other counties. Among

those are the study, which motivated me to this thesis: Landersøe and Heckman (2017). In the paper

Landersø and Heckmand studied whether there are major disparities in intergenerational- and educa-

tional mobility in United States and in Denmark. They examined the sources of differences in the social

mobility and found that Denmark is a more mobile society than the U.S, if the measurement is not by

educational mobility. Furthermore they found, that beside the more generous educational and childcare

policy in Denmark, that young Danes educational pattern are similar to the pattern of young Americans:

they found that the average educational mobility is remarkable similar in these two countries. Among

their findings was that only 7% of Danes between 20-34, without parents with very low or non education,

are enrolled in or have completed a tertiary education, which is just one percent lower than what it is

in the United States. They found clear evidence that in both countries, the inclination to get an educa-

tion depends on parental income and education and that the educational mobility in the two countries

do not differ from each other. This started the thoughts of how parental effects, as income and educa-

tional influenced the educational choices in Denmark. And how these might differ across country of origin.

Even though the PISA 2015 report presents Denmark as one of the countries that achieve high levels

of performance and equity in education outcomes see Gurria (2016). It is found in the PISA Ethnic

report based on data from 20159, that there are large differences in test scores among the young Danes

when it comes to country of origin. Beside all the above-mentioned educational factors, the thesis are

working with differences which might appear between individuals of immigrant and native origin. This is

motivated by the major focus on immigration and how integration in Denmark develops, this is (still) a

very discussed subject in Denmark. Both in politics but also by citizens. And now, in this thesis.

The immigration into Denmark increases10, and the immigrants are mostly from non-Western coun-

tries, and since it is a fact that students with both 1st and 2nd generation immigrant status, have a lower

score in the PISA-tests in math,11 it becomes even more relevant to improve knowledge on immigrants’

educational structure and how it depends on parental factors in Denmark. Also since new studies looking

at second-generation immigrants from different nationalities find that those whose parents come from

high-scoring countries in the PISA test do better in school performance than their peers. Furthermore

9[14] and [28]
10[36]
11[1, (PISA 2015)]
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they find a larger gap among students whose parents have poor education and have recently emigrated,

suggesting the importance of country-specific cultural traits that parents progressively lose as they inte-

grate in the new host countries (see De Philippis et al. (2016)). Therefore, if the knowledge of educational

mobility (social mobility) is very specific, it will enlighten where to focus to improve, realizing these results.

Moreover as the test scores in primary school show that in average boys score higher than girls in math no

matter the parental background of the students, differences across boys/girls become interesting to study.

As it shows that immigrants in general are performing lower than natives. This might be correlated with

the years since parents’ migrated, since a positive correlation between parents’ migration and children’s

academic achievement exists (see Skyt Nielsen and Schindler Rangvid (2011)). Furthermore it is found in

the PISA data, that speaking Danish at home, makes a quite big difference to the better in test scores.

Somehow the tables are turned in high school, as girls after high school graduation perform better

than the boys, in average. Research from DEA based on data from 2013 shows girls and boys with a

primary school grade average at 8.0 (12 scale) will have a lower average after graduation high school

and that, girls graduating from a 3 years long high school (STX/HHX/HTX) have a higher average than

boys graduation. But the case is different, when looking at students graduating from 2 years high school

(HF). Here boys are performing a tiny bit better than girls, but at the same time, both boys and girls are

doing better than they where in primary school12. Students can only start in HF if they have attended

10th grade or have been working or doing something else for a few years. Besides these findings their

calculations also show, that the differences between in grades, ie. the difference between the performance

of girls and boys in high school has increased since 2006. So in general girls perform better in high school

than in primary school, and boys performs at lower levels.

Furthermore, working studies from Denmark13 shows, that in Denmark looking at high school atten-

dance among immigrants, there are reasons looking at different municipalities, as a study points to that

there are little evidence of correlation between negative attitudes and proportion of immigrants attending

high school. But also finds, that network, ie. fraction of citizens in once municipality from with equal

home country, has some influence on high school attendance. An increasing productivity is very important

for the future of the welfare state in the Denmark (and the other Scandinavian countries) as there is a

direct link with the development of labor productivity and the welfare state. As mentioned earlier, Danes

government has as a goal that a great part of the young Danes get an education, and since a direct link

between human capital, in terms of educational levels, and labor productivity14 is found, it does not seem

as an indifferent goal.

12[19]
13[5]
14[44]
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Chapter 3

Introduction to the empirical work

In this section a detailed description of the register data and the stereotype families, which will be used

in the analysis in the following chapter are presented.

3.1 Data

The data is Danish administrative register data from Statistics Denmark and is covering 100% of the

population. Danish Register Data in Denmark is very rich and the level of details are of excellent quality

compared to many other countries. The data is used by the Danish government, and researchers from

around the world often prefer working with Danish register data, given the degree of details available,

which can result in very detailed and unique projects and findings. This paper uses registers annual

information and the level of details provides a good opportunity to examine what influence parental level

of education and income have on whether young Danes choose to attend and complete high school or not.

Furthermore it provides the possibility of investigating which impact, if any, municipality of residence has

on these effects, i.e. if parental impacts differ across a few municipalities. Since the administrative regis-

ter data contains clear information on individual’s nationality, i.e. one can examen and differ individuals

based on country of origin and further whether individuals are 1st or 2nd generation immigrant it makes

the purpose of this paper possible to examine.

Statistics Denmark has anonymous individual identification numbers for each Dane, through family links

parents are connected to their children with a mother/father anonymous identification number. If parents

are registered of course (not all immigrants have both, if any, parents registered, furthermore other rea-

sons why not all individuals have registered both parents could of course also be the case). As mentioned

earlier, the level of information in the danish register data is very high, which imply that it is possible

to find exactly the specific education an individual has as highest completed, and every education has a

number. Therefore I will be setting up seven categorize of level of education, which will be explained later.
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A handful of socio-economic variables from the register data are considered: age and gender of the

young individuals, furthermore the individual’s level of education (highest completed education). As the

individuals easily can be linked with their parents, also parents’ level of educational are used. Besides

those variables, the socio-economic-variables containing nationality is used to specify if the individuals

are natives or immigrants, in this paper. I simply distinguish between native and immigrants. This is

done, as 90% of immigrants in Denmark are non-Western. Lastly in the thesis I will have a short review of

the differences, which might appear when looking closer whether country of origin matter. Furthermore

a variable listing individuals municipality of residence and a variable telling if an individuals parents live

together are used. The variable used for controlling whether parents are together, is regardless of if they

are married or if they are just living together, i.e. if parents have the same address they are noted as

living together.

At first an income variable listing sum of salary for all appointments doing the year was used as

parental income information. But as the analysis started I ran into troubles, as more than half of the

immigrated children’ parents, and approximately half of the native children’ parents had no income from

a job. Therefore I ended up using an variable including social services (kontanthjælp) but excluding

property- and wealth income and before deduction of labor market contributions and special pension

contributions, as the variable of parental income.

As I have access to the full population, it is possible to connect the young Danes to their parent(s)

through family links, i.e. link to identification of children and parents of the population in the given

years, 2006 and 2016. These two years are chosen as 2016 being the latest data and as I want to include

10 years of individuals in the analysis, 2006 become the other year. After finding the identification num-

bers of all the mothers, I created new variables containing her income and level of education. Afterwards

the same was done for all identified fathers. Information on the level of parental income and education was

found though the relevant variables and new variables containing parental income and level of educations

was created. There are many different ways of working with the aspect of parental income, one could be

working with it as log transformed data, but here I choose to set up groups containing specific levels of

income, given the respective income distribution.

Before looking into the income distributions a list of details about the dataset are presented. The full

dataset sample size is 5, 707, 251 individuals in 2016 and 5, 423, 347 individuals in 2006. As I am only

interested in young Danes, who are old enough to have completed high school, I choose to keep every

individual born between in the years 1986−1996 in the dataset from 2016 and 1976−1986 in the dataset

from 2006. The large dataset sample are chosen on purpose, as the proportion of immigrants are relatively

low (8.402% in 2006 and 12.33% in 2016). As I will be working with few municipality levels, it is necessary

to have a relative large sample size if any significant story are to bee told. By removing all Danes too

young to have completed a high school education and all of those ”too old” of interest, the datasets now

contains 748, 409 individuals in the sample from 2016 and 622, 541 individuals in 2006. In this way, we
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end up with a smaller dataset containing information about a group of young Danes whom just have or

within a 10 years have finished high school education. After that, individuals with no registered parents

in Denmark or with parents with negative income are deleted from the datasets too. After this, I end up

having a datasets of 646, 065 and 569, 017 individuals in respectively the dataset from 2016 and 2006 with

a parent-child match. The proportion of immigrants in the chosen sample dataset from 2016 are 10.43%

and in 2006 it is only 6.36%.

Later on in the paper, there will be some robustness tests, among others to check, if children with

only one registered parent significant differ from the results based on the datasets found above.

Parental income

After the reduction of datasets from the two chosen years, so that they only contains the individuals of

interest, it is time to have a closer look to parental income. As mentioned earlier on in this paper, the

work with parental income will be based on groups of income. To have the opportunity of working with

groups new variables created. One variable for motherly groups and one for fatherly groups based on

income. Since men still earns more that women in Denmark, it is necessary to divide the income distribu-

tions, so that we will be working with one for mothers and one for fathers.1. These created variables will

tell which income group mother’/father’ with a certain level of income will belong to. As these groups

are based on income distributions, it is necessary to split each of the datasets up into two new datasets,

given that income level of natives tends to be greater than level of income for immigrants2. I chose to

set up one dataset containing natives and one containing immigrants to make it more simple doing the

different analysis. When these datasets are set up, the income distributions for mother’ and father’ for

both immigrants and natives are found. These distributions are the basis of all the groups of income.

These groups of income are based on the respective income distributions and are inspired by the work

Niels Plaug has done in Økonomisk Ulighed i Danmark. The income groups in the paper are chosen so

there are a group of mothers and fathers with low, low-middle, high-middel, high and the one percent’s

richest income compared to other parents with same gender and same history. These group’ of income

provides an opportunity to have some specification though the analysis. In every case, I have chosen to

work with these 5 groups of income.

In all of the datasets the set up for groups of income, are as following: income group 1 is created so it

will contain all parents (i.e. mothers or fathers) in the lowest income-fraction, as it contains parents with

an income in the 0 − 25% fraction of the income distribution. Income group 2 contains parents with an

income within 25 − 50% fraction of their gender. Income group 3 will contain the fraction of 50 − 75%,

group 4 75− 99% and then group 5 will contain the one percent’s with the highest income. Income group

1http://www.dst.dk/da/Statistik/nyt/NytHtml?cid=23274: ”Selvom forskellen mellem mænds og kvinders indkomster er
blevet mindre de seneste årtier, s̊a er mændenes indkomst fortsat 21 pct. højere end kvindernes i 2015. Højere erhvervsind-
komst bidrager med 23 procentpoint til denne forskel. Det skyldes blandt andet, at mænd har en højere beskæftigelsesfrekvens,
længere arbejdstid, tager mindre barsel og f̊ar en højere timeløn”

2http://www.business.dk/arbejdsmarked/indvandrere-faar-mindre-i-loen-end-danskere-med-samme-uddannelse
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5 is mostly in this paper for investigating if there are differences in parental effect if your parents are

rich (group 4) or very, very rich (group 5). Children of this group might act differently than the others,

as their parents are so rich they probably do not have to worry about their own or their future family

financial future.

After changing the income variable from only total salary, to also containing financial social services

from the government, there still where some parents with zero or negative income. Al those with negative

income are deleted from the data samples.

(Parental) Education

The level of parental education is as mentioned earlier also divided into groups. Again this is done to

provide some sort of simplification, but still being able to find if parental level of education have some

significant effects. These groups are based on parents highest completed education and the information

are transformed in to new variables, i.e. level of education motherly/fatherly and children’s.

The level of education (both parent’s and children’s) are split into 6 group: The first group, group

number one, contains those who has primary school (mandatory in Denmark) as the highest completed

education, the second group contains all craftsmen’ educations (”Trade”-group), i.e. these two categories

contains those who have not completed any kind of a high school education. Furthermore follows group

number three, which contains individuals/ parents with high school (Gymnasium, HF, HHX or HTX) as

the highest completed education. Group four contains people with a 2 year university degree, and then

the two groups, five contains parents with respectively bachelor and then master and PhD in group six,

as highest completed education.

It is known that for immigrants there can be some measurement insecurity within level of education

obtained outside Denmark .

Assumptions: If an individual or parents have not got any registered level of education, I assume, that

their level of education is primary school is the highest completed. All children with above high school

education, are assumed to have completed high school.

Variable used from Statistics Denmark

Times: PNR, far id, mor id, IE TYPE, OPR LAND, KOM, FOED DAG, EFALLE, AUDD, HFAUDD,

fsp1e, PERSONINDK and (LONIND)

Created variables: ”UddannelseVar” (Specific education) then ”gym”/”highschool” to tell if the individ-

uals have graduated high school or not. ”i lon”, income from salary, ”i ind”, income including social

services, ”i udd” highest education completed, where ”i” is mother and father. From these variables the

grouping variables ”i longrp” and ”i indkgrp”. Furthermore is a lot of dummi variables created to make

the analysis easier to interpret to all levels of parental income and education, gender and country of origin.
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3.1.1 The stereotype families

To evaluate the effect of parental level of income and education on whether young Danish children gets

a high school education or not, the thesis will be working with stereotype families. This is done, as

in the work with logistic regression the estimated coefficients are not easy to interpret and because all

of the explanatory variables are categorical stereotype families make sense. In the following tables, the

stereotype families are explained in details.

Table 3.1: Detailed information on stereotype families 1-6

Stereotype The changing

Family parental effect

1 (low) All parental levels of income and education equal to 1

2 (low) All parental levels of income and education equal to 2

3 (average) All parental levels of income and education equal to 3

4 (average) All parental levels of income and education equal to 4

5 (high) All parental levels of income and education equal to 5

6 (high) All parental levels of income equal to 5 and all levels of education equal to 6

Table 3.2: Detailed information on stereotype families 7-12

Stereotype The changing
Notes

Family parental effect

7 Fatherly education
Level of fatherly education equal to 3,

all other parental effects equal to 1

8 Motherly education
Level of motherly education equal to 3,

all other parental effects equal to 1

9 Motherly education
Level of mother education equal to 6,

all other parental effects equal to 1

10 Fatherly education
Level of fatherly education equal to 6,

all other parental effects equal to 1

11 Fatherly income group
Level of fatherly income equal to 4,

all other parental effects equal to 1

12 Motherly income group
Level of fatherly education equal to 4

all other parental effects equal to 1
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Chapter 4

Empirical work

This chapter contains all the empirical work. Firstly the logistic regression model be presented. Then the

benchmark case, including al individuals are presented, followed by the case without individuals with only

one parent registered in Denmark. Then the cases where parents do/do not live together is presented.

The next scenario is a closer look at a few munitipalities and how parental effects effect the probability

of education followed by, the analysis of how the effects differ with country of origin. Al the estimated

model are documented in the appendix. Appendix A contains the benchmark case. Appendix B the

scenario with only one parent registered in Denmark. Appendix C and D contains the models estimated

for one/two households, appendix E and F for municipalities and finally the appendix G document the

Western/non-Western case.

4.1 Model

The model for whether a child chose high school education or not, is done by the assumption that all

individuals are rational agents, who search to maximize their lifetime utility. Whether they choose to

attain high school depend on what maximize their lifetime utility. This is inspired by the Roy Model of

education decision-making, originally suggested by Willis and Rosen (1979). The set up of the equation

will mainly be a similar model for boys and girls, but with some differences for natives and immigrants.

The aim of the equation is to examine how parental factors influence whether young Danes decide to get

an education or not.

If young people achieve a decent education, this will increase the utility in form of higher productivity

and expected wages, furthermore there will be a lower expected unemployment rate in the future (see.

Becker and Tomes (1979)). The model may differ for immigrants and natives, in the way, that other

factors will also have an impact on the immigrants’ choice. A factor such as having a job put them in

a better position when applying for citizenship, but also some differences in cultures as women are not

suppose to work and there might be differences in norms.
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To study intergeneration mobility in Denmark I am going to estimate a logistical regression model for

the binary response variable. The depended variable (the response variable) is binary as it only takes two

values, zero or one.

4.1.1 The logistic regression model

The empirical equation in this paper, is to be set up so the response variable so it will be the probability

that young Danes achieve a high school education. The explanatory variables as well as the parents’

income and the level of education. Inspired by Milhøj (1998) and Verbeek (2004) the section is set up.

From this follows, that the goal is to find the characteristics stories that the explanatory variables x1, ..., xp

tells. If the explanatory variables are categorical, they are assumed presented as dummy variables. When

a response variable, yi, is binary it takes the value zero or one as it follows.

yi =

0 Have not graduated from high school ”Failure”

1 Have graduated from high school - ”Success”

In this case, yi is a realization of, in theory, a random variable Yi that takes the value one with probability

πi and zero with probability (1− πi) and then one observation in the data takes the form

(yi, xi1, ..., xip)

which implies that data consists n sets of observations of p+1 variables, where each observation represents

an individual, i.e. a young Dane. Furthermore it is assumed that y1, ..., yn are observations of independent

stochastic variables. From the details above it follows:

P{Yi = yi} = ( πi︸︷︷︸
p(yi)=1

)yi(1− πi︸ ︷︷ ︸
p(yi)=0

)1−yi , yi = 0, 1

As probabilities can not assume negative values or values larger than one, a linear function for this

parameterization, as the following, can not be used. A linear function is the simplest idea and are set up

as a regression model to explain yi from the explanatory variables in the vector xip, and are given as

yi = β0 + β1xi1 + β2xi2 + ...+ βpxip + ui = xTi β + µi (4.1)

where xTip = (xi1, xi2, ..., xip). As y is binary, i.e. takes the value zero or one, βj can not be interpreted as

the change in y given a one-unit increase in xj , ceteris paribus. Either y is unchanged or it changes from

zero to one, or from one to zero, which could be a problem. This does not mean that, βj does not still

have some useful interpretation. Some further explanations are made before moving on.

Assuming that the error term has an expected value of zero given any values of the independent variables,
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E(ui|xi) = 0 such that the equation for the expected value of yi, given xi as following

E(yi|xi) = β0 + β1xi1 + β2xi2 + ...+ βpxip = xTi β

where x contains all the explanatory variables.

Then the probability of ”success” y = 1 (high school graduated) is the same as the expected value of y,

and P (yi = 1|xi) = E(y|xi) will always be true. Therefore the following equation, also called a binary

response model, can be set up

E[yi] = P (yi = 0) · 0 + P (yi = 1) · 1 = P (yi = 1|xi) = xTi β (4.2)

where P (yi = 1|xi) is the response probability and the aim to predict. Equation 4.2 says that the

probability of success p(xi) = P (yi = 1|xi) is a linear function of the xj and as probabilities must always

sum to one, it implies that P (yi = 0|xi) = 1− P (yi = 1|xi) is also a linear function of the xj .

Beside the fact that xiβ should lie between 0 and 1, there is another fundamental problem: the error term

in equation (4.1) has a highly non-normal distribution and therefore suffers from heteroskedasticity.1 As

the response variable only takes two values zero and one, the error term, for a given value of xi also only

has two possible outcomes and the distribution of ui can be summarized as

P{ui = −xTi β|xi} = P{yi = 0|xi} = 1− xTi β

P{ui = 1− xTi β|xi} = P{yi = 1|xi} = xTi β

which implies that the variance of the error term depends upon the model parameter β and upon ex-

planatory variables according to Var[ui|xi] = xTi β(1− xTi β) and therefore can not be constant.

As the aim of this paper is to find the connection and correlations between the explanatory variables

and the response variable, and as this is not necessarily the linear connection, a transformation of the lin-

ear expression must be used, so the result can be perceived as a probability and to avoid linear probability

model limitations. I consider a class of binary response models with the form

πi ≡ P (yi = 1|xi) = G(β0 + β1xi1 + β2xi2 + ...+ βpxip︸ ︷︷ ︸
z

) = G(β0 + xTi β) (4.3)

where G is a function taking on the values between zero and one, so that 0 < G(z) < 1 for all real numbers

of z and to ensure that 0 ≤ π ≤ 1 it is natural to assume that G(·) is a cumulative distribution function

(cdf). When G(·) is a cdf, this cdf is only used for modeling the parameter, π and will not denote the cdf

of y itself.

Furthermore xi is the vector of covariates and β is a vector of regression coefficients. This defines the

1Verbeek [55]
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systematic structure of the model. As there are a few different ways2 in working with this non-linear

function, G, the Logit Model approach is used in this paper. The other more common approach is the

Probit Model, which specify the conditional probability

π ≡ Φ(xTβ) =

∫ xTβ

−∞
φ(z)dz

where Φ(·) is the standard normal cdf, with the standard normal density function φ(z) = 1/
√

2π exp(−z2/2).

Why the Logit approach over Probit approach, one might think. Many has studied this field (see Cox

(1966), Chambers and Cox (1967) and Chen and Tsurumi (2010)), and to my acknowledgment there still

are no clear answer to which approach is the best. The expected value of a standard normal and a stan-

dard logistic random variable are zero, but their variances differ. A standard normal variable has variance

1, while a standard logistic random variable has variance π2/3. Therefore the two distribution functions

are very much similar, when corrected for the difference in scaling, but the logistic model (Logit) has

slightly heavier tails, than the Probit model whose curves approaches the axes more quickly. Therefore

it is common that in empirical work with those two models yield very similar results. Using Chen and

Tsurumi (2010) one can argue that as long as the binary data, which is being modeled, are ”balanced”,

meaning that it is roughly a 50 − 50 split between the zero and one, then the information criteria does

discriminating properly between Logit and Probit models, i.e. one can use both. Later in the thesis, I

will show that there the binary response variable, is roughly ”balanced”.

Supposing that the Logit of the underlaying probability πi is a linear function of the predictors, which is

found from taking the logarithm of the odds

logit(πi) = log
( πi

1− πi

)
= xTi β (4.4)

remember that πi = P (yi = 1|xi) and again with x as a vector of covariates and β is a vector containing

regression coefficients, this has the effect of removing the lower restriction, since the probability goes down

to zero the odds approaches zero and the logit approaches −∞. And as the probability goes to one, the

other extreme, the odds approach +∞ and likewise for the logit. Thus we have, the map of probability

given by the logits, which range (0, 1). If the value of the logit is less than zero, the probability represents

less than a half, and all the values of logit above zero represents the probability higher than a half.

Then one can move from probability to odds by taking the exponential of equation (4.4)

oddsi =
πi

1− πi
= exi

Tβ

2Probit model, Logit model or a third choice could be Uniform Distribution over the interval [0,1]
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which defines the ratio of the probability to its complements, or the ratio of favorable to unfavorable

cases. The odds have no ceiling restrictions, as they may take any positive value. Thus, βj represents the

change in the logit of the probability associated with a one unit change in the j-th predictor holding all

other predictors constant. If one solves for the probability

πi = P (yi = 1) =
ex

T
i β

1 + ex
T
i β

= G(xTi β) (4.5)

where xTi = (xi1, ..., xip). One can see that the left-hand-side is in familiar probability scale, and the

right-hand-side is a non-linear function of predictors. Furthermore it becomes clear, that there are no

simple way to express the effect on the probability of increasing a predictor by one unit while ceteris

paribus. G(·) is the logistic cumulative distribution function (cdf).

An approximately answer can be obtained by taking derivatives with respect to xj , but this would only

make sense for continuous variables, which will not be relevant in this thesis, as explanatory variables are

categorical.

One way to interpret the parameters is to consider the marginal effects of changes in the explanatory

variables. If xik is a continuous explanatory variable, the marginal effect will be defined as

∂G(xTi β)

∂xik
=

ex
T
i β

(1 + ex
T
i β)2

βk

i.e. as the partial derivative of the probabiity that yi equals one. Empirically, the marginal effect is

typically defined at the ”average” observation, then replacing xi in the previous expression with the

sample average.

For discrete explanatory variables, the effect of a change can be determined computing the implied

probabilities for the two different outcomes, fixing the values of all the other explanatory variables. As

the model is non-linear in parameters which have to be estimated, they can be estimated by the Maximum

Likelihood method (derived in the following subsection). This provides an approximated covariance matrix

for the estimators found so it becomes possible to test the hypotheses about the parameter values.

4.1.2 Parameter estimation - The Maximum Likelihood Estimator

Likelihood is a tool used for unknown parameters by summarizing the evidence of a dataset. Very often

these unknown parameters of a distribution generally are denoted by θ. One of the most used technique

for estimating parameters is the method of maximum likelihood, which estimates the values of the pa-

rameters that maximizes the likelihood (the joint probability function or joint density function) of an

observed sample.

The basic principle of this estimation method is to establish a probability function, which is a common

density function for the entire dataset, and to maximize it with respect to the parameters that are esti-

mated. In other words, the maximum likelihood estimator, MLE, maximizes the likelihood for which the
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observed data will measure the estimated value of the unknown the best it can. The MLE is indispens-

able for nonlinear models, as in the present case of estimation of limited dependent variable models. The

maximum likelihood estimation is nested on the distribution of y given x, therefore the heteroskedasticity

in Var(y|x) is automatically accounted for.

It can be assumed, that in the general case of an i.i.d. dataset the likelihood function can be writ-

ten as the common density function by multiplying the density functions of n number of observations as

follows3

f(Y1, Y2, ..., Yn) = f(Y1|θ) · f(Y2|θ) · ... · f(Yn|θ)

where all the individual density functions depend on the vector of parameters, θ, and are the parameters,

which will be estimated.

If the likelihood depends on p parameters, θ1, θ2, ..., θp, those parameters are chosen to maximize the

likelihood function

L(θ;Y1, Y2, ..., Yn) = fY(Y;θ) =
n∏
i=1

f(Yi;θ) =
n∏
i=1

L(θ; Yi)

The Maximum Likelihood Estimator θ̂ indicates the values of θ, which maximizes L(θ; Y) or equivalent

maximizes the log-likelihoods function `(θ; Y) = logL(θ; Y). The function summarizes the information

about θ contained when Y = yi. If the value of L(θ|yi) is high for values of θ this makes Y = yi more

likely, and opposite are the values of L(θ|yi) low, it makes Y = yi more unlikely.

In order to simplify the calculations, the logarithm is taken of the likelihood function. This has no

significant effect on the output of the method, as well as the likelihood function and the log-likelihood

function will have the identical value of the unknown parameters in θ. Also by taking the logarithm of

the likelihood function, one makes sure, that the function always is positive which makes it possible to

add the parts together instead of multiplying them. Taking the logarithm the function will be

logL(θ|Y1, Y2, ..., Yn) = log

n∏
i=1

f(Yi;θ) =

n∑
i=1

log f(Yi|θ)

thus obtaining an expression of the log-likelihood function in the general case, where the current density

function is simply to be inserted. To apply the MLE method to a logit function it requires further com-

ments.

In a distribution, the parameter of interest is β, as n typically is fixed and/or known. If we let n be

a random sample size and f(yi|xi,β) denote the density function for a random draw yi from the dataset,

conditional on xi = x. The density of yi given xi is needed to obtain the maximum likelihood estimator,

3[56]
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conditional on the explanatory variables and following is applicable. The maximum likelihood estimation

of β maximizes the log-likelihood function

max
β

n∑
i=1

log f(yi|xi,β)

where β is a vector and the dummy argument in the maximization problem. In most cases, MLE of β̂,

is consistent and has an approximate normal distribution in large samples. Since each yi represents a

binomial count in the ith population, the joint probability density function for Y is

f(y;β) =
n∏
i=1

πyii (1− πi)1−yi , i = 1, 2, ..., n (4.6)

so the probability of a success for any one of the ni trails is πi, the probability of yi successes is
∏
πyii

and likewise the probability of 1 − yi failures is
∏

(1 − πi)1−yi . In equation (4.6) the joint probability

expresses the values of y as a function of the known, fixed values for β, which relates to π. Then the

likelihood function can be set up, as it has the same form as the probability density function, except that

the parameters of the function are reversed, i.e. the likelihood function expresses the values for β in terms

of known, fixed values for y and x.

The set up for maximum likelihood function for the distribution is to be estimated as follows

L(β; y) =
n∏
i=1

πyii (1− πi)1−yi (4.7)

Then taking the log to this expression ends up with

`(β; y) =
N∑
i=1

yi log(πi) + (1− yi) log(1− πi) (4.8)

And if one takes a look at the case of this thesis and the binary response variable, one can from equation

(4.3) set up the conditional density is determined by two values

πi = f(1; x,β) = P (yi = 1|1− πi = xi) = G(xiβ)

f(0; x,β) = P (yi = 0|xi) = 1−G(xiβ)

where the density can be written as f(y; x,β) = [1 − G(x,β)](1−y) + [G(x,β)]y for y equal to 0 and 1.

Thus following equation can be found from taking the logs of the equation and one see consistency with
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equation (4.8)

`(β; y) = max
β

n∑
i=1

{yi log
[
G(xiβ)

]
+ (1− yi) log

[
1−G(xiβ)

]
} (4.9)

As the log-likelihood function for observation i is a function of the parameters and the data (xi, yi) and

is obtained by taking the log function of the following

L(x;β|y) = fY (yi|xi;β) = [ G(xi
Tβ)︸ ︷︷ ︸

yi=1, ”Success”

]yi · [1−G(xi
Tβ)︸ ︷︷ ︸

yi=0, ”Failures”

]1−yi

if G(·) is replaced by the model from equation (4.5)

f(yi|xi;β) =
[ exi

Tβ

1 + exi
Tβ

]yi
·
[
1− exi

Tβ

1 + exi
Tβ

]1−yi
(4.10)

=
[ exi

Tβ

1 + exi
Tβ

]yi
·
[ 1

1 + exi
Tβ

]1−yi
=

(exi
Tβ)yi

1 + exi
Tβ

= `i(β) (4.11)

where the vector xi includes the intercepts. As G(·) is strictly between zero and one for the logit, `i(β)

is well defined for all values of β. Then the log-likelihood for the sample size n is obtained from equation

(4.2), by summing equation (4.11) across all the observations:

`(β) =

n∑
i=1

`i(β) =

n∑
i=1

log
[ (exi

Tβ)yi

1 + exi
Tβ

]
=

n∑
i=1

yixi
Tβ −

n∑
i=1

log (1 + exi
Tβ) (4.12)

The MLE of β, denoted by β̂ maximizes this log-likelihood. And as G(·) is the standard logit cumulative

distribution function, the β̂ is called the logit estimator. Differentiating with respect to β, the MLE

β̂MLE solves And in specific case, i.e. be using the logit model from equation (4.5), and the fact that

G(xi
Tβ) = exi

Tβ/(1 + exi
Tβ)⇔ 1/(1 + e−xi

Tβ) the logit MLE first-order condition of the logistic model

is found from equation(4.12)

∂`(β)

∂β
=

n∑
i=1

[
yi −

ex
T
i β

1 + ex
T
i β

]
xi = 0 (4.13)

the solution to of equation (4.13) is the maximum likelihood estimator β̂ In general there are no explicit

solutions for the β̂MLE . But then the Fisher’s scoring method (also the Newton-Raphson method, see

Calvin (1998) for discussion of differences) iterative procedure usually converges quickly, as logit models

log-likelihood is globally concave.

From the estimate in equation (4.13) one can estimate the the probability that yi = 1 for a given xi

as

π̂i =
ex

T
i β̂

1 + ex
T
i β̂
.
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and the first-order condition for the logit model found from equation (4.13) imply that

n∑
i=1

π̂ixi =

n∑
i=1

yixi.

The predicted frequency is equal to the actual frequency, as if xi contains a constant, then the estimated

probabilities is equal to
∑n

i=1 yi or the number of observations in the dataset for which yi = 1.

Classification table

It is always nice to know, whether an estimated model is a good or not that good, which is one of the

reasons why classification tables are preferable. When one is classifying a set of binary data, a way of

checking your model, could be to set up a training dataset and a test dataset. Meaning that if a dataset has

100 observations, one might use 90 observations to estimated model and the last 10 observations to check

whether the model correctly classify those 10 observation or not. As the thesis is not focusing on machine

learning techniques, the CTABLE function in SAS is used. The procedure provides a less expensive

one-step approximation to the preceding parameter estimates, meaning that the procedure leaves one

observation out, estimates the model and then predict the probability of of the left out observation.

4.2 Empirical Analysis and Results

In this section, the models for boys and girls will be estimated. Furthermore the models will be estimated

in different cases, which will be evolved through the section to conduct a in-depth study. The models

will be estimated separately for immigrants and natives and then the analysis will be compared and

commented on together with differences in the findings.

Firstly an overview of how many Danes in the datasets from the two different periods who, have

graduated from high school and how many have not is given, including a look at parental average level of

education and income. After this, the benchmark model with the explanatory variables parental level of

education and income, will be estimated. In the following Robustness section different model estimations

and analysis with the explanatory variables such as whether the young individuals mothers is living with

the fathers.

Finally in the robustness section there will be a closer look on how models differ from municipalities

and natives and immigrants and whether immigrants country of origin provides a different conclusion.

Parental average levels of income are found to be higher for natives than seen for immigrants, not surpris-

ingly and further average education levels among native parents are found much higher than for immigrant

parents. Some of low education average might due to the measurement insecurity, known in the field
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Figure 4.1: Left Table: Native origin, Right Table: Immigrant origin. Parental information 2006

Figure 4.2: Left Table: Native origin, Right Table: Immigrant origin. Parental information 2016

The average education among native parents and income have increased relative more over time,

compared to the development in parental income and education among immigrants. For native parents,

fatherly income in average is highest, while motherly income in average is higher for immigrants. Among

native parents, average motherly level of education is higher than for fathers (and the average for motherly

education has increased more over time), while the average level of education for immigrant parents is

approximate the same in both years.

Fraction of high school graduated young Danes

2006

To provide an overview of the proportion of young Danes who have completed a high school education,

tables from the two datasets are set up. Firstly the dataset from 2006 is investigated. Data from 2006

contains all individuals born between 1976 − 1986 and who have either a mother or father registered in

Denmark with non-negative income. The following table shows how many individuals born in this period,

who have a high school education. The table also provides distinguishes on the differences there might

be in natives and immigrants:
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Table 4.1: Data from 2006
Immigrant origin Native origin Total

High School Individuals Cumulative Freq. Individuals Cumulative Freq. Percentage

No (0) 24,610 67.89% 281,986 52.93% 53.88%

Yes (1) 11,640 32.11% 250,781 47.07% 46.11%

Total 36,250 532,767 569,017

The table shows, that the larger fraction of individuals born between 1976− 1986 has not graduated

from high school, regardless of their origin and gender. Beside that, the table shows that only 32.11% of

the individuals with an immigrant origin of either 1st or 2nd generation born between 1976− 1986 had a

high school education in 2006 and furthermore it shows that the fraction of immigrant individuals with a

high school degree is relatively low compared to the fraction of native with an high school degree, which

in 2006 was approximately 47%. Overall the table implies that clearly the greater fraction of individuals

with immigrant origin did not graduate form high school in the mid-00’s, and almost half of individuals

with native origin did. These findings corresponds to the fact, that natives preform better in primary

school and therefore probably are more likely to continue in high school.

As this thesis is interested in the differences there might be between gender, let’s see how the frac-

tions differ between genders. Besides that let’s see if there might be any differences between gender and

country of origin. The individuals born between 1976− 86 with an immigrant origin listed by having an

high school education or not and by gender. From the 2006 data is given as

Table 4.2: Immigrant origin. Data 2006

Gender Graduated High School Individuals Percentage Gender Percentage

Boys
No (0) 13,725 37.86% 72.35%

Yes (1) 5,244 14.47% 27.65%

Girls
No (0) 10,885 30.03% 62.99%

Yes (1) 6,396 17.64% 37.01%

Table (4.2), is based only on individuals with an immigrant origin (either 1st or 2nd generation) shows

that 37% of the girls have graduated from high school, while it is only 27.7% of the boys. Many people

have studied this, and tried to explain and figure out why and why this is the case4 - I will get back to

that later in the thesis. Given the fraction of boys with a high school education there might be some

difficulties in the section with model estimation, especially when working on a significantly level.

An identical table, again by gender, based on individuals with a native origin from the data in 2006

follows here:
4https://www.b.dk/nationalt/fire-ud-af-ti-unge-indvandrere-har-hverken-job-eller-uddannelse
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Table 4.3: Native origin. Data 2006

Gender Graduated High School Individuals Percent Gender Percent

Boys
No (0) 164,516 30.88% 60.56%

Yes (1) 107,130 20.11% 39.44%

Girls
No (0) 117,470 22.05% 44.99%

Yes (1) 143,651 26.96% 55.01%

Table (4.3) shows that the greater fraction of the girls born between 1976−1986 have graduated from

high school and that almost 40% of the boys with native origin have. In both scenarios, the fraction of

natives with a high school education is larger than the fraction of immigrants by same gender, moreover one

can notice that the fraction of native boys graduated (39.44%) is greater than the fraction of immigrated

girls graduated (37.01%).

2016

This subsection provides the overview of the data from 2016, which contains all individuals born between

1986− 1996, with either a mother or father registered in Denmark with a non-negative income.

Table 4.4: Data from 2016
Immigrant origin Native origin Total

High School Individuals Cumulative Freq. Individuals Cumulative Freq. Percentage

No (0) 32,693 53.62% 271,343 46.38% 47.06%

Yes (1) 28,282 46.38% 313,747 52.62% 52.94%

Total 60,975 585,090 646,065

Table (4.4) shows not only that the amount of individuals has increased, but also that in total a greater

fraction of individuals, within the aging group the thesis is working with, has graduated high school in

Denmark.

If one is familiar with the proportion of Danes who have graduated from high school the resent years,

like presented in ”Danskernes Uddannelse” by Mie D. Pihl (2017), then the table above might seem wrong,

or at least too low in the proportion of graduated young Danes. Mie D. Pihl presents that in 2015 more

than 60% of young Danes had a high school education 10 years after graduating from primary school.

The reason why the fraction of young Danes with a high school degree in the data from 2016 is lower, is

that this group consists such a large gab of age, and that the oldest in the group, the smaller fraction has

an education. If one looks closer at the younger generations in the dataset, a higher fraction graduated

from high school is found.

Furthermore table (4.4) shows that compared to the data from 2006 the proportion of immigrants with a
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high school degree has increased from 32.1% to 46.4% in 2016, which is an increase of 14% points within

the ten years. This can be compared to the increase in the fraction of native with a high school education,

which only increases almost 6% points from 47% in 2006 to 52.6% in 2016. The proportion of individuals

with a high school education has therefore increased relatively more for individuals with immigrant origin,

than for individuals with native origin.

Now a closer look at the gender differences there might be. Firstly a table with individuals with im-

migrant origin are set up

Table 4.5: Immigrant origin. Data 2016

Gender Graduated High School Individuals Percentage Gender Percentage

Boys
No (0) 19,275 31.61% 60.11%

Yes (1) 12,791 22.01 % 39.89 %

Girls
No (0) 13,418 20.98 % 46.41 %

Yes (1) 15,491 25.4 % 53.59 %

Table (4.5) shows that more than half of the girls with immigrant background born between 1986−96,

with a mother or father with non-negative income has graduated from high school. The fraction of girls

with immigrant origin with a high school education has increased by almost 17% points from 37% in 2016

to 53.6% in 2016. The fraction of boys, born in the same period and under the same parental assumptions,

with a high school education has increased a little less than the girls, as it has increased by 12% points

from 27.7% in 2006 to 39.9% 2016.

Information on natives born between 1986 − 96 with a high school education data from 2016, provides

the following table by gender

Table 4.6: Native origin. Data 2016

Gender Graduated High School Individuals Percentage Gender Percentage

Boys
No (0) 161,619 27.62% 53.88%

Yes (1) 109,724 18.75% 46.12%

Girls
No (0) 138,346 23.65% 38.48%

Yes (1) 175,401 29.98% 61.52%

Table (4.6) shows that more than 6 out of 10 girls with native origin, born between 1986 − 96, have

graduated from high school and that almost half of the boys (46%) have. In both scenarios, the fraction

of natives with a high school education is larger than the fraction of immigrants by same gender. Com-

pared to the results found for individuals with native origin based on data from 2006, one finds that the

increased fraction is not as large as the increasing found within the immigrant origin-group. Furthermore
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the fraction of native boys graduated in 2016 is now lower than the fraction of girls with immigrant origin

having an education.

So this short review of the two datasets provides the reader with the knowledge that in 2006, less than

half of the individuals born between 1976 − 1986 within the requirements, where at least one parent is

registered in Denmark and has non-negative income including social services. Furthermore distinguish

between origin is found that more than 60% of girls and 70% of boys with immigrant origin, did not have

a high school education at the age of 30, which for natives was less than 50% and more than 60% for

respectively girls and boys.

Investigating the differences between fraction of girls and boys with a high school education, clearly

differences appear and are found from

Diff Year
i = Fraction Girls− Fraction Boys

where i = I,N respectively Immigrant/Native Background.

Diff 2006
I = 37.01%− 27.65% = 9.36% points

Diff 2016
I = 53.59%− 39.89% = 13.7% points

Diff 2006
N = 55.01%− 39.44% = 15.57% points

Diff 2016
N = 61.52%− 46.12% = 15.4% points

Which imply that the proportion high school educated boys with native origin has increased relative more

from 2006 to 2016, compared to the native girls. While from 2006 to 2016 the proportion of educated

girls with immigrant origin have increased relative much, compared to the boys with immigrant origin.

The findings that immigrants girls in higher frequency educate themselves than immigrant boys fit my

prior expectations.

Correlations

A brief review of correlation coefficient, based on Wackerly et al. (2007), before estimating the models

of interest. The most used way of looking at the ”relationship” between to variables, is the bivariate

Pearson Correlation, which provides a sample correlation coefficient, ρ, which measures the strength of a

linear relationship between pairs of continuous variables. The Pearson Correlation in a two dimensional

distribution of (X,Y) is a parametric measure measured by

ρXY =
σXY
σXσY

=
cov(X,Y )√

var(X) ·
√

var(Y )

and will always take a value between −1 and 1. A positive correlation implies that there is a positive

connection between two variables (X,Y), i.e. if the correlation between those two variables is equal to
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one, that tells the reader that if X increases by one, then Y also increases by one. The correlations are

found easily in SAS and for the ”basic” explanatory variables the following table of correlations are found

as

Table 4.7: Correlations between response variable and the explanatory variables

Origin, Year Mother edu Father edu Mother in Father in

High School Immigrant, 2006 0.1629 0.1299 0.1367 0.1041

High School Native, 2006 0.3130 0.3141 0.2065 0.2031

High School Immigrant, 2016 0.16 0.1391 0.1266 0.1386

High School Native, 2016 0.3039 0.29355 0.24 0.2283

As expected, and corresponding to Erola and Lehti (2016), the correlation between high school edu-

cation among individuals and their parents level of income and education is found to be positive. Implies,

that parental higher education/income the greater is the probability that their child will get a high school

education.

4.2.1 Estimation of models in Benchmark

The logistic regression is set up in SAS by proc logistic and is based on the four datasets, which are

described previously in the thesis. The binary response variable, which is created from different education

variables based on Denmark Statistic data, describes whether a given individual has graduated from high

school or not, and the explanatory variables are parents’ level of education and income, which is created

in dummy variables. The model in SAS is set up as

yi = β0 + βkxi,mum-eduk + βkxi,dad-eduk + βlxi,mum-incgrpl + βlxi,dad-incgrpl

where k ∈ [1 : 5] and l ∈ [1 : 4]. The reason why, k and l is 1 level lower than the amount of classes in each

explanatory variable is, that one group of each explanatory variable is left out to avoid multicollinearity.

In all the analyses the lowest group of income and the lowest level of education are left out. Their effect

will appear in the intercept.

20065

How were the parental effects in 2006? Firstly the effects from parental level of income and educations are

found for the native origin. The effects are found by estimating a model for girls and a model for boys.

The model estimated for boys, are modeled based on 271, 646 individuals, and the model estimated for

girls are modeled based 261, 121 individuals. In both cases, individuals with only one registered parent in

Denmark are included. Both models are found to be significant, as the p-value of the Wald Chi-Square

5For documentation of models and plots see appendix A
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Test (and the other two tests as SAS prints) is found to be 0.00001. The tests test that at least one of the

predictors’ regression coefficient is not equal to zero in the model. The binary logit regression estimates

for the parameters β̂, found in the Maximum Likelihood estimates as the ”Estimates”, documented in

appendix A. In all models estimated in the thesis, the intercept includes the lowest level of parental

income and education. Not very surprisingly it is found, that all, but one, of the estimated coefficients

are significant. This is not a surprise, as the dataset contains a lot of individuals. Furthermore it is not

surprisingly the overall probability of an individual getting an education increases with a higher level

of parental education for girls and boys. But for boys, it is surprising to find that if level of income

changes from 1 to 2 among for both of their parents, this will reduce the probability of them getting an

education. This implies, that if parental levels are at the absolute lowest level, the probability of education

is higher. As one can not interpret the effects directly given the log transformation in the equation and

the relationship, the estimates are hard to interpret. The following equation could be set up, given the

boys’ parents have a level education and income group equal to 2.

log
π

1− π
= −1.5211 + 0.3819xmum edu2 + 0.2584xdad edu2 − 0.0417xmum inc2 − 0.0772xdad inc2

One could use the interpretation that for a one unit change in a explanatory variable, the difference in

log-odds for a positive outcome is expected to change by the respective β coefficient, given the other

variables in the model are kept constant, i.e. the difference in log-odds is expected to be 0.3819 units

higher for a level of motherly education equal to 2, ceteris paribus.

The odds ratios could also be found, but neither is directly in the interpretation. Which is why the

stereotype families are chosen as the best way to interpret the parent effects. Another effect worth com-

menting on, is the effects of the models on discriminating between individuals having graduated from

high school and who have not. The effect is summarized in the ”c”, the Concordance Statistic, which is

the area under the ROC-curve. The value of ”c” is found to be 73.51% and 72.1% for respectively boys

and girls, this implies at what rate the model correctly predicts an observation, i.e. the rate, when the

model correctly predict whether an individual has a high school education or not, based on parental level

of education and level of income. One can control if the model predicts wrongly in one direction, meaning

that the model is very good at predicting individuals with a high school education, but it preforms poorly

when classifying individuals without a high school education. This is done by setting up a classification

table, here set with the prior probability of 50%.

The Sensitivity is for boys found to 44.4%, provide the information ability of the models is to predict

an individual with an high school education correctly, i.e. the proportion of yi = 1 responses that were

predicted to be yi = 1 (remember yi = 1 is high school graduated), and Specificity is the proportion of

yi = 0 responses that were predicted to be yi = 0, which for boys is relatively high, 87.0% (but also what

is most of). Furthermore the rate False POS 31%, which is the proportion of predicted yi = 1 responses

that were observed as yi = 0. The opposite is the case for False NEG 29.4% where the proportion of
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predicted yi = 0 responses actually is observed as yi = 1. The model estimated for boys is not skew in

its mis-classification, whereas the model estimated for girls is, as it falsely mis-classify a higher rate af

individuals as, which are classified as not having an education, while they actually do have one. This

might imply that some girls are more social mobile and therefore the model can not predict them correctly.

The effect plots shows the differences, which appears when one looks at the probability of boys with native

parents gets an education. It is found in two scenarios for a boy: when he comes from a low resource

family and when he is from a family with greater resources.

Figure 4.3: Predicted probability plots for boys with native origin, data form 2006

The two plots to the left shows the probability of a boy getting an education, given his parents have

low resources, while the two plots to the right shows the probability of education if he comes from a family

with higher resources.

The set up in both plots: The blue line is the prior probability given the motherly level of income un-

known. The red line, is when it is known. In the plot to the left (of the two associated), the fatherly level

of income is not known, while it is in the plot to the right. To the left side in each plot the motherly level

of education is unknown, while it is known to the right in each plot.

In the case where the boy has parents with fewer resources, one sees that the prior probability is always

higher when parental level of income and education is known. Furthermore, one sees that change from

the prior probability is very small, i.e. the increase in the probability of a boy getting an education is

quite small whether he comes from a family where motherly and fatherly level of income and education

is the lowest (the intercept) or if he comes form a family with a higher degree level of education and income.

If one instead looks at the probability of education for the boy, which comes from a family with more

recourses, one see that the probability of getting education increases a lot, and that it is almost 15%

higher than when his parents has no education. The same development is found for native girls, just at

higher levels, which does not surprise as the proportion of girls getting an education is higher. For the
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girls with native origin a larger gab between the prior probability and motherly income and education is

found at a higher level, and thereby the probability of education increases with more than what was the

case for boys. Furthermore one higher level in fatherly income, does not change the probability much,

which implies that motherly income and level of education has greater effect on the probability of girls

getting an education or not. This fits the findings in Esping-Andersens (2004) and Bukodi and Goldthorpe

(2012), who found that motherly effect had higher influence among girls.

Looking at a girls’ probability of education if she comes from a high resource family, one sees that the

gab between the prior probability of motherly level of income and also a high level of education provide

a large difference as the slopes are very steep. Parental effect seems to have a great effect on probability

of girls getting an education.

Testing whether parental effects differ between girls and boys with native origin based on the data from

2006, clear differences are found.6 The null hypotheses is, that the parental effects at a specific level

of education or income is equal for boys and girls, one can reject it if p< 0.05. Unless mothers have a

bachelor degree, the motherly educational effect on the probability of education is alike between native

girls and boys. For fathers’ level of education almost every level differs significantly among girls and boys.

(Except if he has short (2 years) university education.) But if parents belong to the riches percentage,

the effects are equal for boys and girls, while it for all other levels of parental income provide us with a

clear difference between boys and girls. More specific one can tell that if the maximum likelihood esti-

mates of the tests are positive (as du3, dad education level 3, high school) then, that effect has a greater

positive effect on girls, than on boys. And the opposite the fact that if the tests maximum likelihood

estimator is negative, then the parental effect has a greater effect on boys. Therefore one can conclude,

that almost every of the significant effects is of greater impact on the probability for boys, than for the girls.

To investigate the development among the individuals with immigrant origin, models based on the data

from 2006 are set up and the effect of parental level of income and educations on the probability of getting

high school education is found. The model estimated for boys is modeled from 18, 969 individuals, while

the model estimated for girls is based on 17, 281 individuals. Again it is found that both models are

significant. The binary logit regression estimation for the parameters β̂, is found and one sees that an

increase in level of parental education increases the probability of education among the individuals, at

a significant level of 5%. The low average of mothers with immigrant origin have a higher education,

but the model seems not to have any uncertainty of the measurement at the area. The low amount of

parents with higher education among immigrant origins parents, might due to the insecurity of measuring

of educations among immigrants. Further the insecurity increases, when their home country becomes less

developed.

6To test this, the dummy ”sex” (indicating gender) was created as a zero-one variable. Zero for boys, and one for girls.
After creating the dummi variable, before testing the hypotheses of equal effects, the maximum likelihoods estimators found
by running the code including interactions are compared to the once found previously as they match. As they are found to
match, it is known that the dummi variable and the interactions are setup correctly.
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The models classify respectively 64.1% and 64% of the boys and girls correctly. Looking at the classifi-

cation tables, it is found that the model for boys with immigrant origin estimate poor 10.6% with a high

school education correct, while it predicts 97.2% without an education correctly. Remember that the

greater part of boys with immigrant origin in the data from 2006 have not graduated from high school.

It is also found, that the model more often classify a greater fraction as having an education yi = 1,

when they actually do not have an education, than it does the other way around (False POS >> False

NEF). The probability slopes for high school education given a motherly level of education at the lowest,

seem to be approximately alike, but with a prior probability at a point lower between the boys. The two

Figure 4.4: Predicted probability plots for boys with immigrant origin, data form 2006

plots to the left shows the predicted probability of boys getting an education, when their parents are of

lower groups, i.e. low resource family. Motherly level of education and group of income are set to 2, and

likewise for the fatherly income group. The blue line indicates the prior probability, before knowing the

level of motherly income, the red line indicates when motherly level of income is known (here 2). The left

plot is the prior probability before knowing fatherly level of income, while the right plot is when fatherly

level of income is known as group 2. In both plots the left side in the plot indicate the prior probability,

before knowing motherly level of education, while the right side of each plot indicates the probability

after motherly level of education is known (here level 2). One see, that the prior probability of boys gets

a high school education is lower, than after knowing the level of parental education and income, which is

relatively low.

The two plots to the right, the blue line again is prior probability before knowing motherly level of income

group, the plot to the left is before knowing fatherly level of income and the left side of the plots are prior

probability before knowing motherly level of education. One see a clear dependents on al the parental

factors, as the gab between the lines are relatively big, the slopes are high and the difference in the to

plots are clear.
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Comparing the two stereotypes of families, it is found, that given the prior probability of education,

it is in the left case, that families with lower resources makes the probability of education for a boy with

immigrant origin to around 25%, furthermore the change in parental income does not seem to have any

effect, the two lines are extremely close. While in the other case, the predicted probability of education

is above 60% Here have in mind, that the fraction of boys with immigrant origin getting a high school

education in 2006 was low. If one looks at the same two stereotype of families, but instead look at the

predicted probabilities of girls getting an education, some of the patterns are they same the stereotype

family with lower resources makes the probability of education among girls lower, while the family with

higher resources makes the probability of education increase, as before. But for girls, a motherly income

increase, higher the probability of education more than we saw among the boys. Further we see that

the predicted probability of a girl getting an education, if se comes from a family with lower resources is

around 40% and if she is from. Which is clearly higher than what we saw was the case with the boys.7

Testing whether the parental effects are more or less alike between boys and girls with immigrant origin,

it is found that only one parental effect provides different effect on the probability of girls vs. boys get-

ting an education. The only effect which significantly differ between girls and boys is the highest level of

education among fathers. This is the only test (testdu6) where the null hypotheses is rejected, as p< 0.05.

The four models based respectively native origin and immigrant origin are different in the results, but

the overall effects are quite much alike, as it is found that higher level of education and income among

parents implies higher probability of education. The differences in the parental affects will be further

commented, after the models based on 2016 data are presented.

2016

The models based on the data from 2016 are built on 285, 119 girls and 299, 963 boys with native origin.

From the SAS output it is found that the Model Fit Statistics based on the native sample, in the test of

β = 0 one find that Likelihood Ratio Test and the Wald test both with a p-value < 0.0001 i.e. highly

significant, which tells that the model as a whole fits significantly better than an ”empty” model, i.e. the

model explains a significant portion of variance in the data. The Maximum Likelihood Estimators are

found and compared to what we saw in 2006, there is no negative effects on the probability of education

for parental level of income 2. Therefore one can say, that higher level of education or higher level of

income among parents implies higher probability for high school education among girls and boys. A

closer look at the table summarizes the models effect on discriminating between individuals having/not

having graduated from high school. The rate is found to 73.3% and 72.5% (for respectively boys and

girls), meaning that the model is correct that rate of the time. This implies that when the models are

predicting whether an individual are getting a high school education based on parental level of education

and level of income, the model for the boys are doing a tiny bit better. The classification tables, tells

7See the plots in appendix A
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that the model estimated for girls is a little skew, i.e. it predict more girls as not having an education,

when they actually (than the other way around). This implies, that more girls are ”breaking” out of the

systematic the model has found, i.e. they might be breaking the social heritage and therefore are more

social mobile to higher groups, than girls based on parental factors are predicted to get an education, but

to not. Given this mis-classification, it might indicate that the are more social mobile, or at least that

the parental effects are less similar among girls, than the boys.

The predicted probability for boys shows clear positive dependents of parental level of income an education.

One see that if motherly level of education is 3 years at the university the probability of a boy getting

a high school education, increases with more than 20%, while the much higher motherly level of income,

here level 4, increases the probability with approximate 10%.

A closer look toward the girls with native origin based on data from 2016 one sees that the case are

much alike the case with the boys. But found at higher levels and with greater dependents on motherly

level of education and income. Testing whether the differences are significantly or not, provides the in-

formation that given a null hypotheses, that the effects are equal, it is found that most of the parental

effects clearly differ between boys and girls within the sample of native origin. Among motherly effects

that does not differ at a significant level between boys and girls, if her level of education is high school

or master/ph.d. as highest completed education, or if she is among the one percentage with the highest

income. Fatherly effects only differ between boys and girls, if he is in the two highest income groups.

These results differ from 2006.

Looking at the datasets with immigrant origin, the models are built on respectively 32, 066 and 28, 909 for

boys and girls. Again it is found that both models are significant, i.e. the βs do differ from zero, as their

Wald Test Score as p-value clearly are less then 5%. The in the Maximum Likelihood Estimators shoes

almost every parental effect is significant and compared the model estimation based on the 2006 dataset,

more explanatory have become significant. This might be caused by more observations or the fact that

influence of parental effects have become more similar among immigrants in 2016, than they were in 2006.

All significant effects also provides us with the information, that higher level of parental education or

income implies higher probability of high school education among the individuals. No surprises here. The

models still classify more than half of the data correctly classify 64.6% for the boys and 63.9% for the

girls with immigrant origin. Both the classification tables shows the models in 2016 are mis-classifying at

a higher rate than in 2006. The model estimated for boys with immigrant origin are mis-classifying the

most as not having an high school education, when they actually has one, while the model estimated for

girls are mis-classifying a greater fraction as having a high school education, when they do not have one.

So some how, the models estimated on immigrants origin has become worse in it predictions on whether

girls or boys are getting a high school education. This implies that the patterns parental effects are more

unclear. This might due to the higher rate of individuals with immigrant origin getting an education.

The effect plots shows, that the overall probability of boys getting a high school education has increased

a lot (approximately 40%), compared to what’s seen based on data from 2006. Furthermore one sees that
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an increase, even though it is just one level, in motherly income or education, the boys are more likely

in getting an education, as the slopes in the to plots to the left have a larger gab between the lines and

have a steeper slope. While the effect of a one level increase in fatherly income, does not seem to change

much, in the case with a family of fewer resources, while if fatherly income level is known as high, it has

a larger effect.

The prior probability of education among the girls are higher no matter what type of family she comes

from, compared to 2006 and to the boys. The change in an increase in motherly income in a low resource

family has not chanced as much, as one saw was the case for the boys. Further, if motherly level of

education is at level 4 has relatively less effect, as the slopes are much flatter than what we saw in the

model based on data from 2006, likewise with a motherly high income group, as the gab between the lines

has decreased. Testing whether the parental effects differ between boys and girls. The results imply that

significantly differences appear between boys and girls in few levels of fatherly education.

So based on data from 2006 and 2016 the models are estimated and it was found that the models

estimated from data in 2006 are doing a better job predicting the probability of whether an individual

are getting an education or not. This implies, that the individuals in the dataset in 2006 are more alike

and the parental influence has a clear pattern, which indirectly implies that the similarities in parental

effects are harder to find based on the individuals in 2016. With statistical glasses this is bad, but with

a societal perspective this implies the whether a young Dane are getting an education or not depends a

little less on parental effects, which could imply more social mobility.

4.2.2 The models used for stereotype families to predict probabilities of high school

education - how do parental influence differ?

In this section a review of the differences within the model predictions is presented. Here the differences

in parents’ effect are shown and commented on, the developments within the parental effects among the

origins are presented, as well as the differences between the origins. Based on the estimated models,

the probability of education are presented, given the stereotype families presented in section 3.1.1. This

implies the section will present the probability of education for 24 fictive individuals (12 girls and 12 boys).

As all the explanatory variables are categorical it makes sense to evaluate the differences of parental effects

on the probability of high school, given some stereotype families.

Girls

By the use of the four estimated models, the predicted probabilities for the girls from the stereotype

families are presented in the following table. The first column shows the parental level of income and

education, followed by second column which is the stereotype families, the third column tells the predicted

probability of education for a girl with native origin (NA) based on the 2006 data, fourth column is the

predicted probability of a girl with native origin based on the 2016 data. The two following columns
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represent the predicted probability of a girl with immigrant origin (IM) based on respectively data from

2006 and 2016. Finally the last two column represent the development from 2006 to 2016 in the probability

of education for a girl within her origin.

Table 4.8: Predicted probabilities of high school education for girls based on stereotype families

Parental effects ”Stereotype Fam.” NA 06 NA16 IM06 IM16 ∆NA ∆IM

Levels: 1 1 (prior prob.) 27.78% 27.35% 22.56% 36.11% -1.52% 60.07%

Levels: 2 2 46.51% 54.05% 35.75% 55.33% 16.22% 54.76%

Levels: 3 3 79.57% 82.68% 44.39% 61.16% 3.90% 37.77%

Levels: 4 4 82.48% 86.74% 65.78% 77.86% 5.16% 18.36%

Levels: 5 5 92.31% 93.67% 88.55% 86.76% 1.48% -2.02%

Levels: 5/6 6 96.53% 95.81% 85.01% 89.11% -0.75% 4.82%

Dad Edu: 3 7 48.27% 46.91% 28.67% 41.44% -2.82% 44.54%

Mum Edu: 3 8 50.30% 47.89% 30.99% 47.03% -4.78% 51.76%

Mum Edu: 6 9 63.28% 57.11% 35.51% 56.86% -9.75% 60.12%

Dad Edu: 6 10 61.37% 52.46% 30.50% 47.86% -14.52% 56.92%

Dad Inc: 4 11 38.01% 40.53% 31.56% 50.39% 6.63% 59.66%

Mum Inc: 4 12 38.39% 42.42% 33.64% 48.08% 10.52% 42.93%

One see, that given girls comes from families with the lowest possible resources, the probability of

girls with immigrant origin getting an education are higher, than if girls are of native origin in 2016. This

could implies that immigrant girls are more mobile or it could also imply that the parental pattern for

the probability of education is less alike.

The development in the predicted probability of education for girls with native origin shows, that

girl ”1”, i.e. girls from families with very low resources, have reduced probability of education by 1.52%

points from 2006 to 2016, while girls from stereotype family 2 have an increased probability of education

with 16.22%. This indicates that girls from absolute lowest resource family are more likely to not get an

education, while if her parents just have some education and a little higher income, her probabilities of

education increases a lot.

Given the ”last seven families”, where a change in one parental level of income or eduction, it is found

that the effect of increase in parental level of education has a lower influence on the probability of edu-

cation, while the influence of parental income on probability of education is higher among native origin

girls, when 2006 is compared to 2016. For girls with immigrant origin, the effects of an increase in the

parents level education raises the probability for education a lot. This indicates, that girls of native origin

are less influenced by parental level of education (but it is still the most powerful parental effect) and

relative more effected by parental income, today than in 2006. For girls with immigrant origin, it seems

like parental effect have increased a lot over time, but the relative change in the probability of education
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is more os less the same in 2006 and 2016.

Table 4.9: Relative changes in the predicted probability of education among girls when one parental level

changes, and all other parental levels are set to 1

”Stereotype Family” Changing effect ∆ NA 06 ∆ NA16 ∆IM 06 ∆IM16

7 Dad Edu: 3 73.76% 71.47% 27.10% 14.77%

8 Mum Edu: 3 81.07% 75.07% 37.38% 30.26%

9 Mum Edu: 6 127.83% 108.78% 57.42% 57.48%

10 Dad Edu: 6 120.94% 91.77% 35.21% 32.55%

11 Dad Inc: 4 36.83% 48.15% 39.91% 39.56%

12 Mum Inc: 4 38.19% 55.09% 49.13% 33.16%

Reading this table, remember to have in mind, that the prior predicted probability of a native girl

getting an education, is lower than the the predicted probability of a girl with immigrant native in 2016.

One sees that an increase in the motherly level of education has a relatively greater effect on the probability

of education for girls, regardless of country origin, than an increase in fatherly level of education.

The level of education among parents seem to be more important than their level of income in the case

for native. These results corresponds to the findings in Bukodi and Goldthorpe (2012), who finds parental

level of education are more import, than parental class or parental status and Erola et al. (2016) who

found parental education more important than parents income when it comes to children’s educational

attainment. Furthermore it is found for girls with immigrant origin that fatherly level of income has a

greater positive effect than level of his education, but also greater effect than motherly income. This is

unlike the findings in Esping-Andersen (2004) and Lillard and Willis (1994) who both have found that

mothers matter more for girls. Whether the high income among fathers with immigrant origin is correlated

with a higher interface with the Danish society, and therefore knowledge about the importance of educa-

tion is the reason that fatherly income matter more than motherly, further analysis would have to be made.

The conclusion in the benchmark scenario for girls will be: the parental influence is higher for native

girls, than for immigrant girls and level of education seem more important than income on the probability

of education. This implies that there might be other, more important, factors like network or culture for

immigrants girls, when it comes to the facts of choosing high school attainment or not.

Boys

A closer look at the differences in parent’ effects that appears for boys. The same approach with same

stereotype families is used, then the following table is set up based on the four models estimated for boys.
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Table 4.10: Predicted probabilities of high school education for boys based on stereotype families

Parental effects ”Stereotype Fam.” NA 06 NA 16 IM 06 IM16 ∆ NA ∆ IM

Levels: 1 1 (prior prob.) 17.93% 17.07% 16.33% 23.60% -4.80% 44.52%

Levels: 2 2 26.90% 32.75% 23.54% 42.69% 21.75% 81.35%

Levels: 3 3 66.01% 72.77% 34.99% 43.44% 10.24% 24.15%

Levels: 4 4 69.15% 73.37% 56.22% 68.37% 6.10% 21.62%

Levels: 5 5 87.67% 90.11% 80.05% 84.31% 2.78% 5.32%

Levels: 6 6 95.26% 94.48% 79.94% 85.40% -0.81% 6.83%

Dad Edu: 7 38.47% 36.23% 22.69% 29.17% -5.83% 28.54%

Mum Edu: 3 8 35.38% 36.24% 23.17% 30.29% 2.41% 30.72%

Mum Edu: 6 9 50.86% 42.64% 27.65% 38.52% -16.16% 39.34%

Dad Edu: 6 10 51.71% 43.05% 27.65% 38.55% -16.75% 39.45%

Dad Inc: 4 11 24.99% 26.59% 24.17% 34.73% 6.41% 43.70%

Mum Inc: 4 12 23.88% 27.42% 23.55% 32.76% 14.86% 39.13%

For boys one finds the same development over time, as seen for girls. For boys from stereotype families

1− 6 with native origin, it is found that all, but one, predicted probability have developed more, than we

saw for the girls. The ”but one” predicted probability, is the one for boys with parents from all the lowest

groups. His probability of high school education has been reduced by almost 5% points from 2006 to 2016,

implying boys from the lowest resource families are worse of today. That the development has increased

more, might be corresponding with the fact, that the higher proportion of boys with an education. The

predicted probabilities for boys with immigrant origin show, that boys from families with lowest resources

have increased the probability of education a lot, but not as much as it has for girls. If an immigrant by

comes from stereotype family 2 the predicted probability of education has increased, and it has increased

more than it has for girls from the same stereotype family.

Looking at parental effects, the motherly level of income have had an increasing effect on the proba-

bility of education among boys. Whereas the influence of fatherly level of income on probability of boys

with native origin getting a high school education has increased less over time. Hence motherly income

effect are found more important in 2016.

Comparing increases in parental level of income and education among boys and girls with immigrant

origin, it is found that increases in parental education and income have greater effect in the development

of the probability for girls, than it has had for boys. Meaning that parental effects have become relative

more important for girls over the years. Even though the importance of increased parental level of edu-

cation and income is considered to be way more important for boys, than it is for girls, as the predicted

probabilities of education increases way more for boys, than for girls.
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Table 4.11: Relative changes in the predicted probability of education among boys when one parental

level changes, and all other parental levels are set to 1

”Stereotype Family” Changing effect ∆ NA 06 ∆ NA16 ∆IM 06 ∆ IM16

7 Dad Edu: 3 114.58% 112.24% 38.97% 23.60%

8 Mum Edu: 3 97.33% 112.27% 41.89% 28.35%

9 Mum Edu: 6 183.63% 149.79% 69.29% 63.22%

10 Dad Edu: 6 188.37% 152.17% 69.29% 63.35%

11 Dad Inc: 4 39.36% 55.76% 48.00% 47.16%

12 Mum Inc: 4 33.16% 60.65% 44.19% 38.81%

Comparing what changes in parental level of income and education do to the predicted probability of

high school education for boys and girls, the increases in parental levels in general seems to be much more

important for boys than for the girls, implying boys being more sensitive to parental effects, regardless of

country of origin.

For boys with native origin, an increase in fatherly level of education 3 has become less important (the

chance in the predicted probability has increased with less in 2016, than it did in 2016), while an increase

in motherly level of education to level 3 has become more important in 2016, as the change in the pre-

dicted probability has increased from 97% to 112%. One can see that for native origin boys, an increase

in parental level of education increases the probability for a high school education much more than seen

for the girls with native origin. Moreover it is found for native boys, that increases in parental income

also increases the probability of high school education more, than it did for the girls, and the effect has

increased more for the boys, than seen for the girls. Furthermore one can conclude that for boys parental

effect are important, while motherly effects for girls are found most influential.

Looking at increases in parental level of income and education for boys with immigrant origin, it is

found that an increase in level of education from 1 to 3 (high school as highest completed education),

motherly education has a higher effect on the probability, than an identical increase for fatherly level of

education. But both effects have increased the probability of education with less in 2016, than it did in

2006. Actually all the relative changes in parental effect, increases the probability of an education among

the boys less than it did in 2006, but here one should have in mind that the prior probability, which was

when the parents have really few resources, was much lower in 2006 than in 2016. Comparing the results

with the results for girls, the story is the same, but one see that a fatherly increase in education increases

the probability of education more for boys, than it does for girls. Among girls with immigrant origin one

saw, that an increase in motherly level of education increased the probability of education more than a

corresponding increase in education for the fathers. For boys with immigrant origin, the large increase

in parental education increases the predicted probability of education with corresponding values, which

is unlike the findings in Esping-Andersen (2004) and Lilliard and Willis (1994), who found that motherly
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education is more important for girls, and fatherly education is more important for boys.

Based on the analysis I conclude, that natives are more sensitive to parental effects than immigrants,

furthermore that boys are more sensitive than girls. For natives we see that the parental educational

effects on the probability of education have decreased over time and the parental income has increased

its influence over the years, but that the parental educational factor is the most important. While the

parental effects for immigrants are unchanged or increased over time. What have caused the more unclear

pattern in parental effects on the probability of education among immigrants is unknown, but it might

indicate that other factors, such as network or culture are more important.

For girls I found that motherly level of education is most important, where the parental level of

education are more equal in its effect on the probability of education for boys, but with fatherly level of

education to matter most. The results of this analysis will later on be referred to as ”benchmark”.
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4.3 Robustness Tests

This section will go through some robustness test of the results, to see how sensitive the findings are

to whether parents live together or not. It will analyze how differences might appear within a few

municipalities and lastly examen if the results for immigrants depends on country of origin, when they

are split up into Wester origin and non-Western origin.

4.3.1 Removing individuals with only one parent registered in DK

This section very briefly presents a review of, whether parental effect on the probability of individuals

getting a high school education changes, if al individuals with only one parent registered in Denmark are

removed. For a full review of data, model estimations and results see appendix B.

It is interesting to research, as Weiss (1978) based on samples from US, find that the vast majority of one-

parent families hold a disadvantageous position in society relatively to other family groups. Furthermore

danish researches (as Arbejderbevægelsens Ervervsr̊ad, AE) finds that single-parent children are doing

worse in primary school.8

Removing the individuals with one parent registered in Denmark in 2006 has almost no effect on the

proportion of individuals with a high school education within the native origin dataset (0.07%), while it

increased the proportion of individuals with immigrant origin with 1.59% point, corresponding to 4.98%.

A review of the ”new” datasets gender specifications finds, no evolving change in native origin, while

the individuals with immigrant origin has increased the proportion of as well boys as girls with a high

school education. In 2016 it is found that the native origin data sample has increased the proportion

of high school educated individuals by 1.09% point, corresponding to a increase in 2.07% the immigrant

proportion with an high school education has increased 2.1% corresponding to 4.53%. The changes in the

proportions within the natives are very low, while the proportion of boys as well as girls with immigrant

origin who have an education, is raised. Even though the relatively small changes it gave in the sample

composition for the native origin, the finding are corresponding to the findings in Weiss (1978).

The effect plots for native origin shows differences across parental effects on boys and girls, for respec-

tively stereotype families of low-resources and high-resources. The effect plots of predicted probability

among the boys, shows no clear changes in effect of parental effects on the predicted probability of edu-

cation when one compare to benchmark, which included single parents and neither is the case for girls.

Testing if parental effects significantly differ among boys and girls without single parents it is found that no

significant chances appear. The effect plots for immigrant origin shows differences across parental effects

on boys and girls, for respectively stereotype families of low-resources and high-resources the parental

effects look much alike for the boys. Which tells, that motherly education has a (very) little higher effect

on boys getting an education, if the mother is a single parent registered parent in Denmark. Among the

girls a more clear sign appear: the prior probability of education has increased, but nothing applies that

8[46]
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the parental effects on the probability of education have changed much. Whether the parental effects

differ between gender are again tested. When testing at a 5% level, no parental effects are found to differ

among boys and girls.

For girls with native origin, the changes compared to benchmark are to small for even commenting on.

Among girls with immigrant origin few, but no dramatic changes have been found. One sees that girls

from every stereotype families have higher probability of getting a high school education. Furthermore it

is found that the development in the probability of education over time, has increased less than in the

benchmark scenario, which implies that the parental effects on the probability of education for girls with

immigrant origin and both parents registered in Denmark have increased more. Moreover, it is found for

that parental income is just as important, as parental level of education for girls with immigrant origin.

Which is unlike the findings in Bukodi and Goldthorpe (2012) who found, that parental level of education

was the most important on educational attainment of their child.

As the predicted probability for a girl from stereotype family 1 , i.e. a girl from a family with absolute

lowest level of income and education, are increased relatively more than the probability of education in

the other stereotype families this implies that the changes in parental effects, seems to have less impact

on the probability of education.

The predicted probabilities of education among boys allows an identical analysis for boys with native

origin, as in benchmark: highly educated parents (level 6) does not raise the probability of education as

much in 2016, as it did in 2006, i.e. parental level of educational as less important in the probability for

education among boys, but the effect is still quite large.

For boys with immigrant origin, it is found that the probabilities of education are increased no matter

what stereotype family he comes from, but especially if a boy comes from stereotype family 1. The

relative effect on the probability given a change in one parental effect are reduced, but this is probably

caused by the increase in the probability of education for a boy from stereotype family 1. If this is

caused by, the model doing worse or because more boys are social mobile and parental effects therefore

are less important/similar among the boys, could be interesting to study further. Comparing the parental

effects on the probability of education among boys and girls with immigrant origin, one finds that, when

removing all individuals without both parents registered in Denmark, girls over the years have become

more sensitive to parental levels of education and income, but remember they in general are less sensitive

to parental effects.

From these comments one may conclude that the estimated models are therefore quite robust to whether

both parents are registered in Denmark or not which leads to the next robustness test: do the parental

effects on the probability of their children getting an education depend on whether parents live together

or not?

46



4.3.2 Are parents living together - one household?

The aim of this section is to investigated, if the findings of parental impact on the probability of young

individuals gets an education or not and if it in some way are connected with whether parents are living

together, when the individual are 17 years old +/− 2 years. This topic is found interesting to analyze,

as studies have shown, that parents divorce is associated with lower educational attainment among their

children (see Keith and Finlay (1988) and McLanahan and Sandefur (1994) and Weiss (1994)) The vari-

able efalle, from Statistic Denmark provides information about the partner that an individual live with.

Whether they are couples either in the form of marriage, registered partnership, cohabiting couple or

cohabiting couple. Two individuals who are living together have their partner social security number

(PNR) as efalle. By creating a variable listing mother’s partner (her efalle), it is possible to identify

whether her registered partner is the father to a child, as fatherly identification number is known and

equal to her efalle if they are living together.

A review of average parental income and level of education shows, that parental levels of education

and income are at higher levels when parents do live together, and when they do not live together, their

average level of education and income is lower, compared to the benchmark case. And the changes in

average are not small.9 This is corresponding to Ploug (red.) (2017), as he point to parents with higher

resources more often stay together, than parents with low resources.10

2006

It is found that 58.4% of the individuals with native origin in 2006 had parents who live together. Among

those, 52.7% of the individuals have a high school education (compared to 47%), while it is only 39.14%

of the individuals with parents who do not live together, who have a high school education. A review of

the proportion of boys and girls with an educations shows, based on whether parents live together or not

is set up.

Table 4.12: Native origin data from 2006, proportion with education

Gender Graduated HS Parents live together Parents do not live together

High School # Gender % # Gender %

Boys
No (0) 87,509 55.0% 76,030 67.45%

Yes (1) 71,585 45.0 % 36,695 32.55%

Girls
No (0) 59,713 39.23% 58.954 54.05%

Yes (1) 92,504 60.77% 50.116 45.95%

Here one notes the clear differences on the proportion of individuals with an education, not only are

9See appendix C and D for summary of parental income and education
10see Lighed gennem uddannelse
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girls sensitive to whether the parents live together or not, relatively it seems to be more important for

boys with native origin. The very low proportion of individuals with an education among individuals

with parents who do not live togehter, might due to the fact, that it is more often parents of low resource

families who are divorced.11 These findings corresponds to Keith and Finlay (1988) who finds that parental

divorce has negative consequences for children’s educational attainment and McLanahan and Sandefur

(1994), how found that children whose parents are do not live together are twice as likely to drop out of

high school as those whose parents live together.

Among individuals with immigrant origin based on data from 2006 it is 62.02% of the individuals who

have parents registered at the same address. Among these, 33.12% of them have an education, while it is

only 28.76% of the individuals without parents live together who have a high school education, compared

to the average 32%. So again, are parents live together then the fraction of educated individuals is higher.

Furthermore one sees that a lit is slightly more important for boys.

Table 4.13: Immigrant origin data from 2006, proportion with education

Gender Graduated HS Parents live together Parents do not live together

High School # Gender % # Gender %

Boys
No (0) 8,609 70.68% 5,803 75.43%

Yes (1) 3,571 29.32% 1,890 24.57 %

Girls
No (0) 6,826 62.63% 4,696 66.66%

Yes (1) 4,073 37.37% 2,349 33.34%

2016

A closer look at the data from 2016 and the native origin, a clear differences in whether the parents live

together or not. In the datasets 54.1% of the parents live together, which is more than 4% points less

than in 2006. In the native sample, the fraction of individuals with a high school education is 45.42%

among the individuals, whose parents are not registered together, while the fraction is 60.91% when the

parents are registered with the same address. The increase in the proportion with an education, is larger

among children whose parents live together.

Table 4.14: Native origin data from 2016, proportion with education

Gender Graduated HS Parents live together Parents do not live together

High School # Gender % # Gender %

Boys
No (0) 74,276 46.81% 86,091 61.4%

Yes (1) 85,721 53.58% 54,112 38.6 %

Girls
No (0) 47.140 31.29% 63,943 47.48%

Yes (1) 103,506 68.71% 70,732 52.52%

11See Ploug (red.) (2017), Lighed gennem uddannelse
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Compared to 2006 we see, that especially the proportion of educated boys with parents live together

has increased relatively most, implying that boys have become more sensitive to the fact of one parents

households over the years.

From the dataset based on the immigrant origin in 2016, it is found that 59.4% of individuals have parents

who live together. The chances in the proportion of individuals with an education also has changed, but

not as much as just seen among the natives. In the dataset where the parents live together, the fraction

of individuals with a high school education is 49.95%, which is a small increase compared to the simple

case with the full dataset. Among individuals with parents who have not the same registered address

40.13% has an education.

Table 4.15: Immigrant origin data from 2016, proportion with education

Gender Graduated HS Parents live together Parents do not live together

High School # Gender % # Gender %

Boys
No (0) 10,945 56.01% 8,840 65.44%

Yes (1) 8,595 43.99% 4,688 34.56 %

Girls
No (0) 7,519 43.33% 6,568 53.70%

Yes (1) 9,833 56.67% 5,662 46.3%

Estimation of models12

2006

Setting up the models for native origin individuals with parentsliving together, almost all levels of parental

effects are found significant. For boys if motherly income level is 2, her effects on the education is not sig-

nificant, when it for girls is a fatherly level of income equal to 2, which is insignificant. The classification

tables shows, that the model for boys is really good at estimating the boys without an education correctly,

implying that a clear pattern in parental effects are found. In the model for girls, the mis-classification

rate of girls classified as not having an education, when they actually do, is really high. This might imply

that many girls differ from the pattern in parental effects, meaning that more girls are social mobile or at

least for follow the parental effect pattern, that the model have found. The effect plots shows, that if a

girl comes from a family with just a little higher resources (i.e. parental level equal to two) her probability

of education increases more, than seen for the boys. Mutual findings within the model estimations are

found, when parents do not live together. The classification tables shows, that the model estimated for

boys have become even better in classifying boys without an education. This tells, that the patter in

parental effects for boys not getting an education is more clear. The effect plots shows, that signs of a

higher sensitivity of parental levels of education and income among the boys.

12See appendix C for documentation of the models and effect plots for parents who live together and appendix D for
parents do not live together
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Setting up the models for individuals with immigrant origin whose parents do live together, all levels

except the lower levels of fatherly income seems to have positive significant effect on the probability of

education. The models are classifying approximately the same proportion correct. The effect plots for

boys, shows that parental effects on the probability have increased quite a lot compared to the benchmark

case. For girls the effect plots do not show any clear changes, other than all over higher probability of

education. The test of whether the parental effects differ between boys and girls shows, that no differences

are significantly. For parents who do not live together some of the the maximum likelihood estimates, i.e.

the parental effects, are not found to be significant and the models classification rates have decreased just

a little. The model estimated for boys has a very poor rate at classifying boys with an actual education,

furthermore it is mis-classifying a high rate of boys, as not having an education, while the actually do.

The effect plots for boys imply, that parental effects are more important then in benchmark. Among the

girls, the parental effects also seems to have a greater impact on the probability of education, than seen in

benchmark case. The test shows no sign of different parental effects on boys and girls at a significant level.

2016

Estimating models based on individuals with native origin and parents who live together, the models

are found significant and the maximum likelihood estimators are found with the same indications as we

have seen before: increase in parental level of income and education implies an increased probability

of education. Moreover it is found that the models mis-classify at a little higher rate. Especially the

model for girls are classifying relatively more girls as False NEG, i.e. a higher proportion of girls are

predicted as not having an education, when they actually has one. This could be an indicator of more

girls with parents who live together are social mobile. The effect plots implicates lower parental impact

on the probability of education. For girls from a stereotype family with lower resources, the predicted

probabilities of education are found to be higher, but not much has changed. The predicted probabilities

of education among girls given a higher resource family, it looks like the differences in fatherly level of

education has less effect on the probability of education.

The models estimated, based on native parents who do not live together, are again found significantly,

meaning that explanatory tells something about response variable (high school education). The classifi-

cation of the model for boys mis-classify at a higher rate Implying, that the boys parental effects are more

alike, when parents live together. The model for girls has reduced rate at classifying girls with education

correctly, but instead the model is mis-classifying fewer girls as not having an education, when they ac-

tually has one. Implying either fewer girls are being social mobile, or that parental effects have become

more similar to whether the girls are getting an education or not. The effect plots for boys indicates some

changes in parental effects. In both stereotype family cases al the level of parental effects seems to have a

greater impact on the probability of a boy getting an education, as the slope, the intercept and the gabs

between the lines have increased. The parental effects, when parents are not living together, especially
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the motherly effects, becomes even more clear in the effect plots based on the model estimated for girls.

Here the gabs between the lines, i.e. mother income level, have increased in both stereotype families and

slopes has increased. The differences between the two associated plots, are not that clear, implying that

fatherly effect are not as important as the motherly effects on the probability of education among the

girls.

Testing whether parental effects differ between boys and girls, when parents live together, provides

the same significant differences as the simple case including single parents.

Performing the test, a positive values of the maximum likelihood estimates in the test results implies

that the parental effect is larger for girls than for boys (given all the maximum likelihood estimates are

positive in the regression). The maximum likelihood estimates which are negative and significant, shows

that the parental effects are higher among boys than among girls - therefore motherly income levels are of

greater impact for the boys. Testing the parental effects, when parents are not living together it is found

that more motherly levels of education are significantly different between boys and girls, while fewer of

fatherly levels of education have become insignificant. Implying mothers have greater effect on the proba-

bility of education. When testing if parental effects differ between the models estimated for girls and boys,

it is found that fatherly education has higher effects on increased probability of education among boys

and girls, when parents are living together, while motherly level of education have significantly higher

effect on the probability of education when parents are not living together.

Estimating the models for immigrant origin based on data from 2016, with parents living together no

significant changes in the maximum likelihood estimators are found compared to benchmark. Both mod-

els are found to classify approximately at the same level, but the model for the girls seem to be a little

more skew, as the rate of mis-classifying girls as not having an education, has increased. This might

imply that girls with parents living together are more social mobile. At the effect plots for boys, it looks

like motherly level of income in a high resource stereotype family has more effect on the probability of

education, as the gab between the lines has increased a relative much, compared to benchmark. The

effect plots based on the model estimated for girls tells an identical story. Motherly income effect on the

probability of education has increased within the high resource stereotype family, while the opposite seem

to be the case for motherly income effect for low resource stereotype families, as the gab between the lines

has decreased.

Testing whether the parental effects differ between boys and girls. It is still found, that there are

almost no significant difference in the parental effects on the probability of education among boys and

girls with immigrant origin. The only parental effects with a significant difference on the probability of

education among boys and girls are if fatherly level of education is higher, i.e. if he has a 2 years uni-

versity education or if he has at least a master (minimum 5 years at university, then the effect increases

the probability of getting education relative more for girls, than for boys. This might imply that girls are

raised with the knowledge to educated them-self when fathers are educated, while boys might be raised

with more free frames.
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Bases on individuals with parents who do not live together, it is among the immigrant origin in 2016

found, that the maximum likelihood estimates tells the same story as seen and told before. The models

are mis-classifying at a higher rate compared to both the models estimated in the benchmark case and

the models estimated based on parents live together. The classification tables shows that the predicting

the probability of high school for boys, have become more skew, as it wrongly predicts relative many boys

as having an education, when they do not, than the other way around. On the other hand the model

estimated to predict the probability of high school for girls is doing better at its mis-classifications. The

effect plots for boys tells that motherly level of income has less effect on the probability of education,

while motherly education has larger effect on the probability of education, when compared to the case

where parents are living together. The effects plot for girls indicates the same story: Increase in motherly

level of education increases the probability of education far more than an increase in motherly level of

income, like the findings in Esping-Andersen (2004). When testing if the parental effects differ with gen-

der, no significant differences between parental effects on the probability of education among boys and

girls are found. For being able to compare the models with earlier findings, and the benchmark scenario,

the estimated models are used to predict the probability of education among the 12 fictive stereotype

families.

The models used for stereotype families to predict probabilities of education - how do

parental effect seem to differ?

When parents live togehter

For native girls, one can conclude that the ”prior probability” of education, (when a girl comes from

stereotype family 1, i.e. parental levels of income and education are at the lowest level) is at a higher

level than in the benchmark case and furthermore that the level in 2006 was very much higher, than in

2016. This might imply that in 2006 girls were more sensitive to the fact that parents live together, than

in 2016. In 2016 it is not found to increase the prior probability of education that much, meaning that

over the years whether parents live together or not, has less effect for the prior probability of education

among native girls. In general it is found, that girls of lower resource families 1− 3 are more sensitive to

parents living together as their predicted probability of education is higher than seen in benchmark, than

girls with high resource parents, when it comes to high school education.
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Table 4.16: Predicted probabilities of high school education for girls based on stereotype families, given

the parents live together

Parental levels ”Stereotype Fam.” NA 06 Na16 IM 06 IM16 ∆ NA ∆ IM

Levels: 1 1 38.92% 31.22% 26.74% 38.92% -19.78% 45.55%

Levels: 2 2 54.41% 59.10% 36.37% 54.50% 8.62% 49.85%

Levels: 3 3 66.29% 84.05% 45.12% 66.29% 26.79% 46.92%

Levels: 4 4 78.72% 86.81% 67.92% 78.72% 10.28% 15.90%

Levels: 5 5 86.28% 93.89% 87.91% 86.28% 8.82% -1.85%

Levels: 5/6 6 88.47% 95.12% 80.08% 88.47% 7.52% 10.48%

Dad Edu: 3 7 43.84% 52.52% 33.56% 43.84% 19.80% 30.63%

Mum Edu: 3 8 51.48% 50.88% 37.29% 51.47% -1.17% 38.03%

Mum Edu: 6 9 57.29% 57.77% 31.69% 57.29% 0.84% 80.78%

Dad Edu: 6 10 50.75% 56.89% 36.89% 50.75% 12.10% 37.57%

Dad Inc: 4 11 50.91% 43.77% 30.66% 50.91% -14.02% 66.05%

Mum Inc: 4 12 54.63% 44.77% 41.52% 54.63% -18.05% 31.58%

Unlike benchmark, the parental effects on the probability of education seem to have increased a little

over time for native girls, but here one should have the prior probability of education in mind.

For girls with immigrant origin, the prior probability of eduction, i.e. the probability of education for

a girl from stereotype family 1, has increased compared to benchmark. In 2006 the increase was higher

than seen in 2016, but unlike the native girls, the probability of education for a girl of stereotype family

2-6, has not changed much compared to benchmark. This implies that only immigrant origin girls, from

families with very low resource family have a higher probability of getting a high school education, when

her parents live together, the increased prior probability of education leads to lower relative effects when

one parental level is changed.

One note, that motherly level of education is found to have greater impact on the probability of education

among the native and immigrant origin girls, than fatherly level of education, which correspond to the

findings in Esping-Andersen (2004).
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Table 4.17: Relative changes in the predicted probability of education among girls whose parents live

together, one parental effect change and all other parental levels are set to 1

”Stereotype Fam” Changing effect ∆ NA 06 ∆ NA16 ∆ IM 06 ∆ IM16

7 Dad Edu: 3 12.64% 68.23% 25.50% 12.64%

8 Mum Edu: 3 32.27% 62.97% 39.45% 32.25%

9 Mum Edu: 6 47.20% 85.04% 18.51% 47.20%

10 Dad Edu: 6 30.40% 82.22% 37.96% 30.40%

11 Dad Inc: 4 30.81% 40.20% 14.66% 30.81%

12 Mum Inc: 4 40.36% 43.40% 55.27% 40.36%

A review of the finding for girls, when parents are live together compared to the benchmark case: native

origin girls from lower stereotype families (families 1-3) are more likely to get a high school education,

than in benchmark, while it is only immigrant origin girls from stereotype family 1 who have increased

probability of education. This implies that girls are more social mobile, when parents live together. When

parents live together, I can conclude that parental effects are relative less important (but the fact that

they live together is important) than in benchmark, but that their influence have become more important

over time. This might correspond to the fact that the prior probability of education was lower in 2016

and that the pattern in parental effect has become more clear.

Furthermore it is once again found, that motherly effect, especially education, is the most important

factor among girls’ probability of education. But in the scenario of parents living together, I notes that

the parental effects have become more equal for native girls, meaning that fatherly effects increases when

parents live together.

For native origin boys, it is also found, that the prior probability of education is higher, especially in

2006. Comparing benchmark to when parents live together in 2016 the probability of education does not

increase much. This implies, that boys from families with very low resources, over the years have become

less sensitive to whether parents live together or not. In general boys of native origin from families with

fewer resources (stereotype family 1-3) in 2006 were very sensitive to the fact that parents live together

or not.
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Table 4.18: Predicted probabilities of high school education for boys based on stereotype families, given

parents live together

”Boy” NA 06 Na16 IM 06 IM16 ∆ NA ∆ IM

Levels: 1 1 25.37% 19.67% 18.12% 25.37% -22.47% 40.01%

Levels: 2 2 42.47% 37.57% 25.60% 42.47% -11.54% 65.90%

Levels: 3 3 49.76% 74.73% 37.32% 49.77% 50.18% 33.36%

Levels: 4 4 73.41% 73.49% 55.87% 73.41% 0.11% 31.39%

Levels: 5 5 79.01% 90.55% 75.82% 79.01% 14.61% 4.21%

Levels: 5/6 6 81.51% 94.12% 74.40% 81.51% 15.47% 9.56%

Dad Edu: 3 7 30.78% 42.24% 24.26% 30.78% 37.23% 26.88%

Mum Edu: 3 8 32.65% 35.70% 26.21% 32.65% 9.34% 24.57%

Mum Edu: 6 9 36.33% 44.23% 24.40% 36.33% 21.75% 48.89%

Dad Edu: 6 10 43.84% 48.71% 30.70% 43.84% 11.11% 42.80%

Dad Inc: 4 11 36.29% 28.86% 24.46% 36.28% -20.47% 48.32%

Mum Inc: 4 12 39.11% 29.11% 27.56% 39.11% -25.57% 41.91%

For immigrant boys, the prior probability also have increased, but just as for girls with immigrant

origin, it only seems like the fact that parents living together has an impact on the probability for boys

from families with very low resources. But unlike for the immigrant origin girls, the over time development

in the stereotype families 3− 6 is higher for the boys when parents live together. But even though I did

not find any signs of significant difference in parental effect among boys and girls with immigrant origin,

it seems like, the parental impact is higher on the probability of education for boys, than for girls in 2016,

as a change in one parental level, increased the relative probability of education more for boys, than for

girls.

Table 4.19: Relative changes in the predicted probability of education among boys when parents live

together, when one parental level change and all other parental levels are set to 1

”Boy” Changing effect ∆ NA 06 ∆ NA16 ∆ IM 06 ∆ IM16

7 Dad Edu: 3 21.32% 114.74% 33.89% 21.32%

8 Mum Edu: 3 28.70% 81.49% 44.65% 28.70%

9 Mum Edu: 6 43.20% 124.86% 34.66% 43.20%

10 Dad Edu: 6 72.80% 147.64% 69.43% 72.80%

11 Dad Inc: 4 43.04% 46.72% 34.99% 43.00%

12 Mum Inc: 4 54.16% 47.99% 52.10% 54.16%

The finding for boys, when parents live together compared to the benchmark case: fatherly level

of education, seems to be very important on the probability of education, again in correspond to the

findings of Esping-Andersen (2004). Furthermore the probability of education for native origin boys
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from lower stereotype families (1-2) is higher than in benchmark, while it is only immigrant origin boys

from stereotype family 1 who have increased probability of education. This implies, that boys of low

resource families are more likely to be social mobile, if parents live together, which corresponts to the

general finding in McLanahan and Sandefur (1994), where children of single-parents are found to meet

greater challenges in life. Moreover the development in parental effects, seem to have increased over

time, regardless of boys’ country of origin. Implying the pattern in parental effect on the probability of

education has become more clear over the years. Furthermore one might notes that for native boys the

effect of an increased parental income has reduced a lot over time. Why parental level of income have

become less important when parents live together, could be interesting to do further analysis on. These

results seem to fit the effect plots.

When parents do not live together

The predicted probabilities are found for the girls and boys from the stereotype families, when parents

do not live together. For girls of native origin the prior probability of education, i.e. the probability

of education for a girl from stereotype family 1, is found to be lower in 2006, but much higher in 2016,

compared to the benchmark case. This could be caused by an increasing development of more social

mobile girls from families among girls whose parents do not live together, or caused by the fact that the

pattern in parental effect have become less clear, and other factors could be more important. Factors as

stepparental level of education and income or network. In 2016 the native girls are just as sensitive to

parental income as to parental education, which was not the case in benchmark. Furthermore the pattern

in the parental influence have decreased a lot, this might imply that other factors such as stepparents or

network have become more important.
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Table 4.20: Predicted probabilities of high school education for girls based on stereotype families, given

parents do not live together

Parental level ”Stereotype Fam.” NA 06 Na16 IM 06 IM16 ∆ NA ∆ IM

Levels: 1 1 (prior prob.) 27.00% 38.92% 20.35% 31.83% 44.15% 56.41%

Levels: 2 2 34.91% 54.41% 28.91% 47.26% 55.86% 63.47%

Levels: 3 3 75.93% 66.29% 40.25% 52.65% -12.70% 30.81%

Levels: 4 4 79.11% 78.72% 58.11% 71.01% -0.49% 22.20%

Levels: 5 5 90.13% 86.28% 90.38% 87.35% -4.27% -3.35%

Levels: 5/6 6 96.06% 88.46% 90.13% 87.59% -7.91% -2.82%

Dad Edu: 3 7 46.75% 43.84% 24.18% 37.19% -6.22% 53.80%

Mum Edu: 3 8 51.84% 51.47% 28.18% 41.58% -0.71% 47.55%

Mum Edu: 6 9 64.19% 57.30% 43.29% 56.96% -10.73% 31.58%

Dad Edu: 6 10 57.90% 50.75% 27.38% 38.89% -12.35% 42.04%

Dad Inc: 4 11 33.29% 50.91% 25.86% 41.22% 52.93% 59.40%

Mum Inc: 4 12 38.91% 54.63% 29.70% 42.61% 40.40% 43.47%

For the probability of education among girls of immigrant origin the story is different. Here the

prior probability of education is lower than in the benchmark case. Actually in most stereotype families,

the predicted probability of education is lower i 2016 compared to benchmark, furthermore the girls of

immigrant origin are found to be relative more sensitive to motherly income and education than fatherly,

compared to benchmark. Even though the fatherly impact on the probability of education has increased

most over time. This implies that girls with immigrant origin are much more sensitive to whether parents

live together or not, when it comes to the probability of education.

Table 4.21: Relative changes in the predicted probability of education among girls with parents not living

together, when one parental level changes and all other parental levels are set to 1

”Girl” Changing effect” ∆ NA 06 ∆ NA16 ∆ IM 06 ∆ IM16

7 Dad Edu: 3 73.15% 12.64% 18.82% 16.84%

8 Mum Edu: 3 92.00% 32.25% 38.48% 30.63%

9 Mum Edu: 6 137.74% 47.23% 112.73% 78.95%

10 Dad Edu: 6 114.44% 30.40% 34.55% 22.18%

11 Dad Inc: 4 23.30% 30.81% 27.08% 29.50%

12 Mum Inc: 4 44.11% 40.36% 45.95% 33.87%

When parents do not live together and are stereotype families of lower levels, the findings for girls

are very depending on origin, as immigrant girls are found to be relative more sensitive to the parental

effects when parents do not live together. Regardless of origin, mothers level of education and level of

income are found to have greater impact on the probability of education than fatherly effects. For girls
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with immigrant origin the fatherly impact is lower on the probability of education in 2016 than in 2006,

and motherly level of education are found to have much higher influence than in benchmark and when

parents live together. This might imply, that if immigrant girls live with a single parent, it is more often

to be their mother.

Comparing these findings to benchmark and to when parents live together, then it is found that girls

with immigrant origin are relatively more sensitive to motherly levels of education and income, while

native girls are relatively less sensitive to parental changes in 2016, when parents do not live together.

Implying that when parents do not live together maybe other factors have become more important on the

probability of education among native girls. These factors could be stepparent’s level of education and

income or maybe network.

Among boys with native origin, the prior probability of education also have increased, and like for native

girls the probability of education has increased most among the lower levels of stereotype families (1-2).

Furthermore it is found, that parental level of education have an even larger influence on the probability

of education among boys, than seen in benchmark or when parents live together in 2006. The prior

probability of education have increased in 2016 which provides the information, that parental effects have

less effect in 2016 than in 2006. This implies, that the pattern in the influence of parental effect on the

probability of education among native boys have become less clear. Which could be caused by the fact,

that other factors such as stepparents, or network could by an important factors, when it comes to native

boys high school attainment.

Table 4.22: Predicted probabilities of high school education for boys based on stereotype families, given

parents do not live together

”Boy” NA 06 Na16 IM 06 IM16 ∆ NA ∆ IM

Levels: 1 1 (prior prob.) 18.38% 25.37% 16.59% 21.77% 38.03% 31.22%

Levels: 2 2 19.81% 42.47% 16.61% 40.77% 114.39% 145.45%

Levels: 3 3 59.75% 49.73% 30.52% 37.98% -16.77% 24.44%

Levels: 4 4 64.18% 73.42% 45.66% 60.65% 14.40% 32.83%

Levels: 5 5 86.27% 79.01% 87.29% 88.52% -8.42% 1.41%

Levels: 5/6 6 95.41% 81.51% 82.55% 89.06% -14.57% 7.89%

Dad Edu: 3 7 37.37% 30.78% 21.46% 25.71% -17.63% 19.80%

Mum Edu: 3 8 35.73% 32.66% 22.37% 29.54% -8.59% 32.05%

Mum Edu: 6 9 53.78% 36.33% 35.69% 45.34% -32.45% 27.04%

Dad Edu: 6 10 50.49% 43.85% 20.69% 28.02% -13.15% 35.43%

Dad Inc: 4 11 22.27% 36.28% 19.69% 29.85% 62.91% 51.60%

Mum Ind: 4 12 24.88% 39.11% 22.54% 28.47% 57.19% 26.31%
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The results for natives in 2006 and for immigrant boys seem to add up with the fact that divorced

mothers currently have child custody more than 90% of the time (Glick (1979)) and the fact that boys

somehow are expected to have greater postdivorce problems than girls. Since it appears for boys with

divorced parents and if mother has custody, they have a greater risk at being troubled, which seems to

ad up to the fact, that fewer boys with parents not living together get a high school education. The fact

that motherly level of education has decreased over the years for native boys, might imply that fathers

in higher levels gets custody or that factors like network or stepparents are more important.

For boys of immigrant origin it is found, that in 2006 the prior probability is relatively the same as

the benchmark case, while in 2016 the prior probability of education is lower, meaning that immigrant

boys from families with very low resources are set worse, if parents do not live together. The historical

development in the predicted probability of education does not change much, compared to the benchmark

case. For immigrant boys, with parents not living together, motherly levels of education tends to have a

much higher impact on the probability of education. This might be due to the fact that mothers more

often tend to have the custody Glick (1979) and therefore are more responsible and a figure to look up

to. Or to the fact that more mothers than fathers are registered in Denmark.

Table 4.23: Relative changes in the predicted probability of education among boys with parents do not

live together, when one parental level changes and all other parental levels are set to 1

”Boys” Changing effect” ∆ NA 06 ∆ NA16 ∆ IM 06 ∆ IM16

7 Dad Edu: 3 103.32% 21.32% 29.36% 18.10%

8 Mum Edu: 3 94.40% 28.73% 34.84% 35.69%

9 Mum Edu: 6 192.60% 43.20% 115.13% 108.27%

10 Dad Edu: 6 174.70% 72.84% 24.71% 28.71%

11 Dad Inc: 4 21.16% 43.00% 18.69% 37.12%

12 Mum Inc: 4 35.36% 54.16% 35.86% 30.78%

Therefore one can conclude: that parental level of education seems to have a very large impact on

young Danes probability of education. Especially the ones with native origin, when parents do not live

together, but historically the parental effect are less important, or at least not as powerful as in the past,

which could imply other factors could be explaining the relationship better.

The fact that parents getting divorced/no longer live together is hard on both boys and girls. And in

this thesis it is presented, that the proportion of educated individuals are much lower, when parents are

split up, which corresponds to the fact that individuals living with single parents or stepparents are found

to receive less parental encouragement and attention with respect to education (see Keith and Finlay

(1988)).

Therefore it is found that the models are not very robust, when it comes to if parents are living to-
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gether or not. An interesting extension to these studies could be looking at stepparents and their affects

on the probability of education among children.

4.3.3 Does the results depend on municipality of residence?

As many factors, as average income, average level of education and political conviction etc. differ across

municipalities and furthermore as Bennett et al. (2017) finds a positive correlation between negative atti-

tude towards immigrants on municipality levels, measured as votes for Dansk Folkeparti, and proportion

of boys with immigrant origin attending high school, it motivated me to investigate whether parental

effect might differ across a municipalities. I have chosen to take a few municipalities into account. These

municipalities are chosen mostly based on interest, but also on proportion of immigrants in municipali-

ties.13 Ishøj is the municipality in Denmark with the highest proportion of immigrants, here 37.5% of the

inhabitants are immigrants or descendants, second highest on the list of municipalities with the highest

proportion of immigrants origin is Brøndby, where 31.2% inhabitants are immigrants or descendants. As

the municipalities are quite close geographically but also quite similar in income and level of education,

they will be treated as one. Another set of data is created to investigate based on municipalities with a

lower proportion of immigrants. The dataset includes the individuals from Kolding and Vejle. In the two

municipalities the proportion of immigrants is lower, as they were respectively 11.6% and 11.1% in 2016.

Setting up the datasets to work with, the data for the two municipalities with the highest proportion

of immigrant origin citizens, Ishøj and Brøndby based on the data for 2016, involves 6, 307 individuals,

where 3, 740 have native origin and 2, 567 with immigrant origin born between 1986 − 1996. While in

2006 the municipalities together had 3, 758 individuals with native origin and 1, 640 individuals with

immigrants born between 1976−1986. A review of the parental information within the two municipalities

Figure 4.5: Summary of parental information. Left Table: Native origin, Right Table: Immigrants 2006

Brøndby and Ishøj

13 Proportions of immigrants are found in [52] table 1.5.
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Figure 4.6: Summary of parental information. Left Table: Native origin, Right Table: Immigrants 2016

Brøndby and Ishøj

tells, that parental level of income is lower than in the benchmark case, and relative lower for the

native parents. The dataset for the municipalities in Jytland, includes 18, 103 young individuals with

native origin and 2, 016 individuals with immigrant origin. Based on data from 2006 the sample includes

12, 640 with native origin and 921 with immigrant origin. Then parental levels of income are created,

based on these individuals. For both origins the levels are at a much lower level in Brøndby and Ishøj,

implying, that average income among parents in Ishøj and Brøndby are much lower, compared to the

average incomes in the nation, while the levels of income in Kolding and Vejle are approximately equal

to the national levels.

Brøndby and Ishøj14

2006

In the two municipalities with the highest proportion of immigrants in Denmark, 30.97% of the individuals

with native origin have a high school education. This is a much lower fraction, than the overall proportion

in Denmark, which was 46%. For individual with immigrant origin it is 27.62% with a high school

education, which is five percentage lower compared to the overall proportion of immigrants with an

education in Denmark. This implies, that native origin are worse of living in these municipalities than

immigrant origins, measured in proportion with a high school education.

14For documentation of models see appendix E
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Table 4.24: Data from Ishøj and Brøndby 2006

Gender Graduated HS Immigrant origin Native origin

High School # Gender % # Gender %

Boys
No (0) 667 75.88% 1,426 73.85%

Yes (1) 212 24.12% 505 26.15%

Girls
No (0) 520 68.33% 1,168 63.93%

Yes (1) 241 31.67% 659 36.07%

Compared to the national proportion of individuals with a high school education, it is found that

among the immigrant origin, the proportion of boys with an education is 3% points lower in the munici-

palities, while the fraction of girls is (6%) points lower than national proportion. For individuals of native

origin it is found that 14% points fewer boys and 19% points fewer girls have a high school education in

the municipalities, compared the a national proportions.

2016

In the two municipalities with the highest proportion of immigrants in Denmark, 37.67% of the individuals

with native origin have a high school education. This is a much lower fraction, than seen as the average

proportion for natives for Denmark. Among individuals with immigrant origin 47.52% have a high school

education. This is higher than the average fraction of individuals with immigrant origin in Denmark,

where 46.38% have an education.

Table 4.25: Data from Ishøj and Brøndby 2016

Gender Graduated HS Immigrant origin Native origin

High School # Gender % # Gender %

Boys
No (0) 816 61.54% 1,338 68.2%

Yes (1) 510 38.46% 624 31.8%

Girls
No (0) 531 42.79% 993 55.85%

Yes (1) 710 57.21% 785 44.15%

On a national level the proportion of girls and boys with native origin, who have an education increased

by 6% points from 2006 to 2016 and the proportion of girls with immigrant origin having an education

increased by almost 17% points and 11% points for boys. In Brøndby and Ishøj, the development for boys

with immigrant origin was higher than national level, as the proportion increased with 14% point. The

proportion of girls with immigrant origin with a high school education increased even further, in total

26% points. While the individuals with immigrant origin have a development more impressive than what

is seen as average in Denmark. The story for natives who live in Brøndby and Ishøj are less stunning.

Here the development is much lower than seen as an average in the country. Exactly why children with

immigrant origin are doing so much better in these municipalities this study can not tell. Whether it is

62



factors in primary school, personal factors, the fact that proportion of immigrants living so close is very

high providing them with a closer network, or that they do not meet that many cultural differences, or if

is the fact, that native children are not much better in schools, and that immigrants therefore feel that

they have a fair chance of ”being the best”. Or what it is, could be very interesting make further study

on. For now, we will have to see, if the parental factors pay a different role.

Estimation of the models within the municipalities

2006

Estimating the models based on data for 2006, they are all found to be significant. For natives, the

parental levels of income do not tell us much significantly about the probability of a high school education

for the individuals (motherly level of income 4, and fatherly level of income 3 and 4 does), while parental

levels of educations does in all categories. An increase in parental level of education and income is again

found to have positive effect on the probability of education. Furthermore, it is found that the models

classify approximately at the same levels as seen earlier on, and that non of them are skew. For individuals

of immigrant origin the models are worse of, as few parental effects are significant. For boys, significant

variables are motherly level of education 1−3, her level of income if it is 2 or 4, or fatherly level of income,

if it level 4, as these are the only significant at a 5% level. Implying no clear pattern in parental effects

on the probability of education. For girls with immigrant origin, the same levels of motherly educations

are found to be significant, furthermore are fatherly levels of education also significant. Only motherly

level of income 4 is significant. This might be do to the small sample, but could also be caused by a

week relationship between parental level of education and income and the probability of an individual

with immigrant origin getting an education. At all levels of parental education and income, an increase

is found to have positive effect on the probability of education.

2016

Estimating models based on the samples from 2016, they are all found to be significant. Furthermore it

is found for the native origin individuals, that almost every level of parental education and income have a

positive and significant effect on the probability of education. For both genders, a parental level of income

at level 5 is not significant, and for girls neither are parental level of income equal to 2. The models both

classify more or less as in benchmark. For boys with immigrant origin, all motherly level of education

has significant and positive effect. Fathers with ”trade” or high school as highest completed education

has no significant effect, while all other levels of education among fathers has a positive significant effect.

High levels of fatherly income increases the probability of education significantly, while mothers belonging

in income group 2 or 4 increases the probability of education significantly. The probability of education

among girls with immigrant origin increases significantly with an increase in: motherly level of education,

a fatherly level of education equal to 3 or 5, a mother within the income groups 2 or 4. The model

estimated for girls with immigrant origin has troubles with estimating girls who has education, as it
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mis-classify a high rate of girls as not having an education, when they actually has one, implying, that no

absolute pattern with parental level of education and income and the probability of education is found.

The models used for stereotype families to predict probabilities of education - how do

they differ?

The introductory studies in this robustness test showed, a very low proportion of high school educated

native girls. The predicted probabilities are created to tell how parental effects play a role in that story.

Investigating the predicted probability of education for girls, who live in Brøndby and Ishøj one find the

prior probability of education for a girl with native origin is low. Very low compared to the benchmark

case. Even though parental effects are modeled to have a great effect, as increase in especially motherly

level of education has a very large effect on the probability of education. Again parental level of income

is not as important as education, but fatherly level of income is found to be more important for the

probability of education, than motherly income. Historically it is seen that motherly effects have greater

impact on daughters’ educational attainment, and fatherly effects are seen to be higher for sons (See

Esping-Andersen (2004)), which is why it is a little surprising to find that fatherly level of education seem

to have increased influence on the probability of education for native girls in 2016.

Table 4.26: Predicted probabilities of high school education for girls based on stereotype families living

in Brøndby or Ishøj

Parental levels ”Stereotype Fam.” NA 06 NA 16 IM 06 IM16 ∆ NA ∆ IM

Levels: 1 1 (prior prob.) 17.64% 22.22% 19.12% 41.12% 25.96% 115.06%

Levels: 2 2 30.25% 38.07% 44.78% 63.16% 25.85% 41.05%

Levels: 3 3 73.02% 76.51% 53.66% 65.63% 4.78% 22.31%

Levels: 4 4 79.49% 76.30% 66.31% 75.40% -4.01% 13.71%

Levels: 5 5 80.26% 80.88% 52.61% 96.48% 0.77% 83.39%

Levels: 5/6 6 93.24% 91.17% 37.22% 96.47% -2.22% 159.19%

Dad Edu: 3 7 30.63% 38.74% 35.81% 54.25% 26.48% 51.49%

Mum Edu: 3 8 45.09% 42.38% 30.18% 45.27% -6.01% 50.00%

Mum Edu: 6 9 56.27% 46.23% 30.23% 58.62% -17.84% 93.91%

Dad Edu: 6 10 37.22% 53.78% 23.59% 48.21% 44.49% 104.37%

Dad Inc: 4 11 28.66% 32.14% 19.70% 47.81% 12.14% 142.69%

Mum Inc: 4 12 24.82% 26.25% 33.79% 55.97% 5.76% 65.64%

For girls with immigrant origin, the development within the predicted probability is very high, not

only in the prior probability, but at all stereotype families, the probability of education has increased

from 2006 to 2016, since the proportion of girls with immigrant origin having an education had increased

this is not that surprising. The high development in the prior probability tells us, that not only are more

girls get an education, but the proportion of girls from families with very low resources has doubled,
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implying that more girls are more social mobile. Or it could indicate that the increased proportion with

an education might not be explained with parental effects, but need to be explained by other factors.

The relative changes for girls with immigrant origin are small compared to the relative changes in the

probability for native girls. This is caused by the high prior probability for immigrant girls, which implies

that girls are less sensitive to parental effects than in benchmark and that other factors could be more

explaining when it comes to the probability of education.

Table 4.27: Relative changes in the predicted probability of education among girls living in Brøndby or

Ishøj, when one parental level changes and all other parental levels are set to 1

”Stereotype Fam.” Changing effect” ∆ NA 06 ∆ NA16 ∆ IM 06 ∆ IM16

7 Dad Edu: 3 73.64% 74.35% 87.29% 31.93%

8 Mum Edu: 3 155.61% 90.73% 57.85% 10.09%

9 Mum Edu: 6 218.99% 108.06% 58.11% 42.56%

10 Dad Edu: 6 111.00% 142.03% 23.38% 17.24%

11 Dad Inc: 4 62.47% 44.64% 3.03% 16.27%

12 Mum Inc: 4 40.70% 18.14% 76.73% 36.11%

Given the model estimations, the native girls are found to be very sensitive to the parental levels of

education, when they do live in Brøndby or Ishøj. The exact reason why, are not told by these findings

but need further studying. It may be explained by the facts, that their parents seem to parents with low

resources, as average income and level of education for parents in these municipalities is much lower than

the average income and education in benchmark. In low resource famlies Korupp et al. (2002) found that

mothers mattered the most, which is not clear among natives here.

For native boys one finds a very low level of prior probability of education, in both years. In 2006

the parental effects in stereotype familiies 3− 4 are found to increase the probability more in 2006 than

in 2016. The probability of education among boys with native origin, seem to be very sensitive to parents

with very high resources in 2016, as this increases the probability of education much. It is found that

parental levels of education is very important, while parental income seem to be just as important as in

benchmark. Especially if parents are very well education.
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Table 4.28: Predicted probabilities of high school education for boys based on stereotype families living

in Brøndby or Ishøj

Parental levels ”Stereotype Fam.” NA 06 NA 16 IM 06 IM16 ∆ NA ∆ IM

Levels: 1 1 (prior prob.) 12.39% 12.15% 10.65% 19.82% -1.94% 86.10%

Levels: 2 2 15.64% 26.12% 34.64% 42.82% 67.01% 23.61%

Levels: 3 3 63.51% 55.17% 43.28% 48.21% -13.13% 11.39%

Levels: 4 4 62.02% 61.95% 50.71% 75.15% -0.11% 48.20%

Levels: 5 5 66.08% 84.85% 36.11% 90.28% 28.40% 150.01%

Levels: 5/6 6 80.31% 95.58% 39.21% 94.84% 19.01% 141.88%

Dad Edu: 3 7 26.84% 19.51% 17.74% 27.85% -27.31% 56.99%

Mum Edu: 3 8 29.96% 27.63% 18.10% 30.16% -7.78% 66.63%

Mum Edu: 6 9 43.95% 42.62% 14.29% 35.10% -3.03% 145.63%

Dad Edu: 6 10 31.06% 31.25% 19.39% 43.87% 0.61% 126.25%

Dad Inc: 4 11 17.20% 19.16% 17.04% 33.36% 11.40% 95.77%

Mum Inc: 4 12 19.71% 19.52% 18.28% 31.33% -0.96% 71.39%

For immigrant boys the impact of parental income and education has grown a lot over time. Both

income and educational effects increase the probability of education. And as found in Esping-Andersen

(2004) the fatherly effects have a greater impact on the probability of education among boys with immi-

grant origin. The finding that parental education is more important to probability of education among

children than parental income, correspond to the findings in Erola et al. (2016) and in Bukodi and

Goldthorpe (2012), who found that parental class and social status mattered, also found parental educa-

tion as the strongest predictor of children’s education in the UK.

Table 4.29: Relative changes in the predicted probability of education among boys living in Brøndby or

Ishøj, when one parental level changes and all other parental levels are set to 1

”Stereotype Fam.” Changing effect ∆ NA 06 ∆ NA16 ∆ IM 06 ∆ IM16

7 Dad Edu: 3 116.63% 60.58% 66.57% 40.51%

8 Mum Edu: 3 141.81% 127.41% 69.95% 52.17%

9 Mum Edu: 6 254.72% 250.78% 34.18% 77.09%

10 Dad Edu: 6 150.69% 157.20% 82.07% 121.34%

11 Dad Inc: 4 38.82% 57.70% 60.00% 68.31%

12 Mum Inc: 4 59.08% 60.66% 71.64% 58.07%

These findings of parental effect for native girls in 2006 and immigrant girls in 2016 correspond to

the conclusion in Korupp et al. (2002), since they find that for parents with low resources, it was often

motherly resources, which mattered for the children’s educational attainment, with the use of data from

the Netherlands, West Germany and the U.S.. Likewise findings are found by the use of Dutch surveys by

66



Buis (2013). He found that mother’s education mattered more for children’s attainment than the father’s.

Somehow fatherly influence on the probability of education for native girls has increased. Hence fathers’

education and income have become more important for the girls.

One can conclude that natives are much more sensitive to parental effects when they live in Brøndby

and Ishøj, meaning that a clear pattern in parental effects and the probability of education is fund. And

is found to be very important. For immigrants I did not find a clear and strong relationship between

parental level of education and income. Therefore there might be other factors explaining the relationship

of educational attainment, this could for example be network.

Kolding and Vejle

2006

In the two municipalities the proportion of individuals with native origin who have a high school education

is 42.20%, which is a lower fraction compared to the 47% as the overall proportion for native origin in 2006

in Denmark. For individual with immigrant origin it was 25.62%, compared to the overall proportion

of immigrants with a high school education (32%) in 2006 in Denmark. This implies, proportion of

individuals with a high school education is lower in the two municipalities.

Table 4.30: Data from Kolding and Vejle 2006

Gender Graduated HS Immigrant origin Native origin

High School # Gender % # Gender %

Boys
No (0) 398 79.82% 4,245 67.27%

Yes (1) 100 20.08% 2,065 32.73 %

Girls
No (0) 287 67.85% 3,065 48.36%

Yes (1) 136 32.15% 3,273 51.64%

Compared to the national proportion of individuals with a high school education, is found to be at a

lower level, especially the boys regardless of origin.

2016

In 2016 it were 42.93% of the individuals with native origin in the municipalities, who had a high school

education. This is a much lower fraction, than seen as the overall proportion with an education in

Denmark. Among individuals with immigrant origin 40.57% had a high school education, which is lower

than what is found for individuals with immigrant origin on a national level, where 46.38% have an

education. This implies that the development of the proportion of high school educated immigrants

within the municipalities is greater than the development within the individuals with native origin.
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Table 4.31: Data from Kolding and Vejle 2016

Gender Graduated HS Immigrant origin Native origin

High School # Gender % # Gender %

Boys
No (0) 671 63.24% 6,105 65.77%

Yes (1) 390 36.76% 3,178 34.23%

Girls
No (0) 527 55.18% 4,241 47.94%

Yes (1) 428 44.82% 4,606 52.06%

On a national level the proportion of girls and boys with native origin who have an education increased

by 6% points, from 2006 to 2016 and the proportion of girls with immigrant origin who have an education

increased by almost 17% points and 11% points for boys. In Vejle and Kolding the development the

proportion of girls with immigrant origin with a high school education only increased with 12% points,

but the development for boys with immigrant origin was higher than national level, as the proportion

increased with 16% point, i.e. a development higher than seen in Brøndby and Ishøj. The development for

native origins are not impressive, as the proportion of boys and girls with an education only is increased

by 1% for girls and 2% for boys.

A look at average parental income and education implies, that in 2006 the average education and in-

come are found at a little lower in Kolding and Vejle compared to average for the native origin, while the

average for parents with immigrant origin are found to have higher level of education in the municipali-

ties, also motherly level of income are found at higher levels than in Denmark. Implying that the average

family of immigrant origin have higher motherly income and higher average parental level of education

in Kolding and Vejle. In 2016 the average parental level of education and income have not increased as

much as the average in Denmark, regardless of origin. This implies that the average development in the

municipalities lower, is the average development in Denmark, which the proportion of educated boys and

girls also showed.

Estimation of the models15

2006

The models based on 2006 data are found for native to have parental education levels as significant

factors among the explanatory variables. The models for natives classify at levels approximately what

is seen earlier in the thesis. The models estimated for individuals with immigrant origin are found to

be significant, but most parental levels are insignificant. Furthermore the models are very skew, as both

of them wrongly predict a very high rate of individuals as having an high school education, when they

actually has non. This implies, that even though a clear pattern in parental effects are found in the

15For documentation of findings see appendix F
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data, some boys does not follow this pattern, indirectly implying that other factors than parental level of

education and income might be very or more important.16

2016

Estimating the models based on individuals in Kolding and Vejle in 2016 the models are found to be

significant. The models estimated on the native sample has significant parental levels of income and

education, and increased parental levels of education or income increases the probability of education.

The models estimated based on the immigrant origin are found to have most of the motherly levels of

education as significant explanatory variables, but parental effects are found insignificant.17 Furthermore

is the skewness in the classification tables gone. Implying that there might be a pattern in the educational

behavior among girls, but remember it is insignificant.

In the predicted probabilities of education for the girls based on their corresponding stereotype fam-

ilies, it is found that girls from families with low resources (stereotype family 1-2) her probability of

education where higher in 2006, than in 2016, implying higher level of social mobility among native girls

in Kolding and Vejle, than seen on national level in 2006. Moreover the findings for native girls are similar

to the benchmark case, higher level of resources, higher probability of education. The girls from Kolding

and Vejle, differ from the benchmark case in the dependency of fatherly levels of education and income

are less important to the probability of education and motherly effects in 2016 are found to be more

important.

16I tested, whether the parental effects became equal, if I instead estimated one model for boys and girls, this did not
change anything.

17I tested, if estimating one joint model for boys and girls, instead of estimating two models, one for girls and one for boys,
would make more parental effects significant. It would not.
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Table 4.32: Predicted probabilities of high school education for girls based on stereotype families living

in Kolding or Vejle

Parental levels ”Stereotype Fam.” NA 06 NA 16 IM 06 IM16 ∆ NA ∆ IM

Levels: 1 1 (prior prob.) 30.58% 24.05% 19.56% 25.32% -21.35% 29.45%

Levels: 2 2 49.39% 45.24% 22.67% 51.59% -8.40% 127.57%

Levels: 3 3 63.66% 71.51% 38.97% 59.47% 12.33% 52.60%

Levels: 4 4 79.06% 83.41% 61.38% 71.96% 5.50% 17.24%

Levels: 5 5 83.60% 91.73% 90.98% 52.95% 9.72% -41.80%

Levels: 5/6 6 93.31% 95.93% 91.24% 70.86% 2.81% -22.34%

Dad Edu: 3 7 40.71% 35.79% 15.64% 32.94% -12.09% 110.61%

Mum Edu: 3 8 44.01% 41.05% 37.25% 42.98% -6.73% 15.38%

Mum Edu: 6 9 71.04% 58.46% 29.82% 57.44% -17.71% 92.62%

Dad Edu: 6 10 50.88% 41.08% 31.49% 37.06% -19.26% 17.69%

Dad Inc: 4 11 39.75% 37.13% 22.44% 39.19% -6.59% 74.64%

Mum Inc: 4 12 35.66% 38.25% 31.12% 28.15% 7.26% -9.54%

As the proportion of immigrants in the municipalities is very low and the pattern effect of parental

level of education and income on the probability of education are not very alike, most of the parental are

found insignificant. But with that in mind, one can still conclude that motherly level of education seems

to be the greatest effect on the probability of education among the girls. The reasons why this might be

the scenario is commented on earlier on in the thesis.

Table 4.33: Relative changes in the predicted probability of education among girls living in Kolding or

Vejle, when one parental level changes and all other parental levels are set to 1

”Girl” Changing effect” ∆ NA 06 ∆ NA16 ∆ IM 06 ∆ IM16

7 Dad Edu: 3 33.13% 48.81% -20.04% 30.09%

8 Mum Edu: 3 43.92% 70.69% 90.44% 69.75%

9 Mum Edu: 6 132.31% 143.08% 52.45% 126.86%

10 Dad Edu: 6 66.38% 70.81% 60.99% 46.37%

11 Dad Inc: 4 29.99% 54.39% 14.72% 54.78%

12 Mum Inc: 4 16.61% 59.04% 59.10% 11.18%

In general for the boys in the two municipalities in Jutland the prior probability of education is

lower. In 2006 fatherly levels seemed to be the most important factors in the probability of education

among the native boys. Similar to the findings that father’ education are more important for sons, see

Esping-Andersen (2004). The development over the years only changed that with the fact, that a mother

with five or more years of education has become more important on the probability of education among

boys. Implying that boys have become more sensitive. It could be interesting to study if divorces in the
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municipalities have anything to do with this.

Table 4.34: Predicted probabilities of high school education for boys based on stereotype families living

in Kolding or Vejle

”Stereotype Fam.” NA 06 NA 16 IM 06 IM16 ∆ NA ∆ IM

Levels: 1 1 15.28% 13.19% 17.05% 22.36% -13.68% 31.14%

Levels: 2 2 26.47% 25.10% 15.22% 37.08% -5.18% 143.63%

Levels: 3 3 52.99% 57.81% 18.30% 39.36% 9.10% 115.08%

Levels: 4 4 69.10% 55.10% 41.83% 73.37% -20.26% 75.40%

Levels: 5 5 84.52% 81.42% 91.50% 87.82% -3.67% -4.02%

Levels: 5/6 6 92.73% 88.17% 91.00% 91.33% -4.92% 0.36%

Dad Edu: 3 7 35.71% 28.59% 14.20% 23.95% -19.94% 68.66%

Mum Edu: 3 8 22.06% 23.22% 25.05% 28.89% 5.26% 15.33%

Mum Edu: 6 9 36.36% 34.64% 29.24% 34.96% -4.73% 19.56%

Dad Edu: 6 10 39.97% 31.06% 12.37% 30.16% -22.29% 143.82%

Dad Inc: 4 11 22.30% 20.20% 17.31% 32.45% -9.42% 87.46%

Mum Inc: 4 12 20.68% 20.94% 21.97% 26.22% 1.26% 19.34%

Among boys with immigrant origin, the results imply that fathers with a high school education or a

father with 5+ years of education decreases the probability of education in 2006 ,and in 2016 increases

the probability of education a lot, but as the factors are not significant the results are not to comment

on.

Table 4.35: Relative changes in the predicted probability of education among boys living in Kolding or

Vejle, when one parental level changes and all other parental levels are set to 1

”Boy” Changing effect” ∆ NA 06 ∆ NA16 ∆ IM 06 ∆ IM16

7 Dad Edu: 3 133.70% 116.76% -16.72% 7.11%

8 Mum Edu: 3 44.37% 76.04% 46.92% 29.20%

9 Mum Edu: 6 137.96% 162.62% 71.50% 56.35%

10 Dad Edu:6 161.58% 135.48% -27.45% 34.88%

11 Dad Inc: 4 45.94% 53.15% 1.52% 45.13%

12 Mum Inc: 4 35.34% 58.76% 28.86% 17.26%

Nothing dramatic is found on a significant level in the two municipalities in Jutland. The parental

effects within the immigrant origin, we saw for girls that a well educated mother increases the probability

of education a lot. Further comments on parental effects among immigrants are omitted, as most of the

results are insignificant. Among natives it is found, the development of parental effects on the probability

of education is positive, meaning that parental factors have become more important when it comes to
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high school attainment for their children. This is unlike the findings for native in the national level.

Therefore the model is not very robust to the levels in specific municipalities. But the overall con-

clusions such as natives being more sensitive to parental level of education and income, than immigrants

and further that boys are more sensitive than girls, seem to be more or less the same.

4.3.4 Distinguish between immigrants home country in Western /non-Western home

country

This section will provide a review of the differences in parental impact on the probability of education,

given the immigrants are split into two groups (Western/non-Western) based on country of origin. Given

the great degree of detains that Statistic Denmark offer, it is also possible to investigate how parents

’effects may differ from immigrants’ country of origin. Immigrants’ country of origin, will in this section

be distinguished as non-western and western18 and a closer look at how, if any, differences’ in parental

level of income and education might appear on the probability of high school education.

In 2006 it is found that 10.92% of the individuals with immigrant origin came from a Western coun-

try, while it was 10.13% percentage in 2016, i.e. the composition of Western and non-Western immigrants

is almost unchanged over the years. Setting up the parental levels of income in both years, it is found

that more than 25% of the individuals with Western origin have fathers belonging in income group one

has a zero income. This might be due to the high proportion of individuals with western origin, who have

no father registered in Denmark. The parental levels of income and education are also found to differ

from each other. The income and education levels among parents with Western origin are higher, than

among non-Western parents, which corresponds well to the findings in the report Indvandrere i Danmark

2016 19.

18Inspired by the composition of data variable IELANDG3, which is Immigrants/descendants broken
down by country of origin by categories Western and Non-Western countries, from Statistic Denmarks.
A variable is created to provide information on Western/Non-Western based on OPR Land. Source:
http://www.dst.dk/extranet/staticsites/TIMES3/html/2dfe91de-bd15-4fc9-b18c-b6166d20e745.htm

19[52]
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Figure 4.7: Left Table: Western origin, Righ Table: non-Western origin, summary from 2006. Gender:

Boys 0, Girls 1.

Figure 4.8: Left Table: Western origin, Righ Table: non-Western origin, summary from 2016. Gender:

Boys 0, Girls 1.

It is found that among immigrants of non-Western origins the fatherly level of education in average

are highest, while it is opposite for Western origins. Which is comparable to the findings that there

are many more native women than native men with short-, medium- or higher education, whereas there

are more men than women with such education among immigrants with non-Western origin (Bonke and

Schultz-Nielsen (2012)). When distinguish between whether immigrants country of origin is Western or

non-Western a review of the proportion of individuals with a high school education shows clear differences

as 48.23% of individuals immigrated from a Western country has a high school education, while it is only

30.22% of individuals immigrated from a non-Western country who have an education. A closer look that

the differences in gender
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Table 4.36: High School educated individuals. Western/Non-Western origin

2006 2016

Graduated Western Non-Western Western Non-Western

HS # Gender % # Gender % # Gender % # Gender %

Boys
No (0) 1,182 57.66% 12,543 74.14% 1,780 55.19% 17,454 60.66%

Yes (1) 868 42.34% 4376 25.86 % 1,182 44.81% 11,346 39.34%

Girls
No (0) 872 45.46% 10,013 65.18% 1,294 43.85% 12,124 46.71%

Yes (1) 1,046 54.54% 5,350 35.82% 1,657 56.15% 13,834 53.29%

shows that a higher proportion of boys with western origin is getting a high school education compared

to the native origin boys in the full dataset in 2006. In 2016 it is found that 50.23% of individuals with

a western origin have an education while it is 45.95% of the individuals with non-western origin. The

development among the proportion of individuals with western origin, seems to be much lower, than the

very large increased proportion of individuals with non-western origin.

Estimating the models for individuals with Western/non-Western origin

Estimating the models for predicting the probability of education among individuals from the stereotype

families, all the models are found to be significant. Most of parental levels of education and income are

found to have positive significant effects on the probability of education, as we have seen before and

furthermore are the classification rates of the models approximately without skewness in its classifications

and what is seen earlier. The predicted probabilities of education among girls with Western origin, provide

the information that the prior probabilities of education are found at higher levels in in 2006 than for

immigrants in the benchmark case, which might be implying that girls with Western origin are more

social mobile in 2006 than they are found to be in 2016. Furthermore it is found that are parental of

the groups with highest resources, the probability of education has decreased over time but the overall

predicted probability is higher than found for immigrants girls, which also fits the fact that the proportion

of immigrants with western origin and a high school education is higher, than the overall proportion of

immigrants with an education. Again motherly effects seems to have a greater impact on probability of

education most, and moreover all parental levels seem to be at higher effects compared to the relative

changes we saw among the overall immigrant girls, in the benchmark scenario, like Esping-Andersen

(2004).
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Table 4.37: Predicted probabilities of high school education for girls based on stereotype families

Parental Lev. ”Stereotype Fam.” WE 06 WE 16 non-WE06 non-WE16 ∆WE ∆non-WE

Levels: 1 1 (prior prob.) 31.31% 32.51% 21.25% 35.63% 3.83% 67.67%

Levels: 2 2 40.70% 41.30% 35.83% 55.82% 1.47% 55.79%

Levels: 3 3 73.78% 69.43% 43.23% 57.77% -5.90% 33.63%

Levels: 4 4 75.78% 81.01% 62.99% 77.25% 6.90% 22.64%

Levels: 5 5 97.37% 88.45% 82.87% 89.98% -9.16% 8.58%

Levels: 5/6 6 98.20% 91.60% 73.67% 91.14% -6.72% 23.71%

Dad Edu: 3 7 49.81% 37.13% 26.33% 40.56% -25.46% 54.04%

Mum Edu: 3 8 41.52% 53.64% 29.34% 45.92% 29.19% 56.51%

Mum Edu: 6 9 53.50% 62.71% 29.52% 54.35% 17.21% 84.11%

Dad Edu: 6 10 53.55% 59.55% 25.97% 45.61% 11.20% 75.63%

Dad Inc: 4 11 45.96% 42.54% 30.26% 50.61% -7.44% 67.25%

Mum Inc: 4 12 44.42% 48.96% 31.29% 47.00% 10.22% 50.21%

Note surprisingly, the predicted probabilities for immigrants with non-Western are more or less equal

to the findings for the overall immigrants, but there still are some remarkable notes to make. The

development of parental effect over time has increased, but the parental effects are relative less important

to the probability of education, an increase in fatherly level of income from 1 to 4 (significant levels) has

increased effect on the probability of education among the girls with non-Western origin, hence fatherly

level of income seems to be more important than motherly level of income.

Table 4.38: Relative changes in the predicted probability of education among girls with immigrant origin

when all, but one, parental levels are set to 1

”Stereotype Fam.” Changing effect ∆ WE 06 ∆ WE 16 ∆Non-WE 06 ∆ Non-WE16

7 Dad Edu: 3 59.09% 14.21% 23.91% 13.84%

8 Mum Edu: 3 32.61% 65.00% 38.07% 28.88%

9 Mum Edu: 6 70.87% 92.89% 38.92% 52.54%

10 Dad Edu: 6 71.03% 83.17% 22.21% 28.01%

11 Dad Inc: 4 46.79% 30.85% 42.40% 42.04%

12 Mum Inc: 4 41.87% 50.60% 47.25% 31.91%

In the predicted probabilities of education among boys from Western origin, the development of

probability of education over time, are lower compared to the overall development for boys of immigrant

origin. This implies, that both boys and girls with Western origin have increased the probability of

education over time less than the development of the probability of education among immigrants regardless

of stereotype family. This indirectly implies that immigrants of non-Western origin have increased over

time, as we see in the following table and have seen earlier. Furthermore one sees that, especially mother’s
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education and income have development in the stereotype families 7-12 implies. And the relative changes

tells that parental effect are very important to immigrant boys with Western origin, and fatherly education

and income effects on the probability of education were greatest in 2006, but this has changed in 2016

where motherly effects changes the probability of education relative more than fatherly effects, which is

the opposite of Esping-Andersen (2004). This should not correspond to the fact that many of the Western

origin has no father registered in Denmark.

Table 4.39: Predicted probabilities of high school education for boys based on stereotype families

Parental Levels ”Stereotype Fam.” WE 06 WE 16 non-WE06 non-WE16 ∆WE ∆non-WE

Levels: 1 1 (prior prob.) 18.30% 22.19% 15.85% 23.20% 21.26% 46.37%

Levels: 2 2 34.16% 37.26% 23.61% 42.44% 9.07% 79.75%

Levels: 3 3 59.65% 57.58% 33.80% 40.40% -3.47% 19.53%

Levels: 4 4 66.09% 69.73% 52.34% 67.29% 5.51% 28.56%

Levels: 5 5 66.51% 70.22% 81.61% 85.40% 5.58% 4.64%

Levels: 5/6 6 66.94% 85.03% 77.43% 84.41% 27.02% 9.01%

Dad Edu: 3 7 22.16% 34.63% 22.24% 28.26% 56.27% 27.07%

Mum Edu: 3 8 30.40% 34.53% 21.97% 29.52% 13.59% 34.37%

Mum Edu: 6 9 39.96% 51.42% 22.12% 35.55% 28.68% 60.71%

Dad Edu: 6 10 33.40% 40.21% 25.16% 37.03% 20.39% 47.18%

Dad Edu: 4 11 31.67% 31.66% 23.46% 33.77% -0.03% 43.95%

Mum Inc: 4 12 32.37% 32.42% 21.41% 32.34% 0.15% 51.05%

For immigrant boys in Denmark of non-Western origin, the historical delvelopment of the predicted

probability found very much higher in the low and average income stereotype families, when comparing

to the benchmark case. This implies, that immigrant boys with non-Western origin in the families have

increased probability of getting an education. Especially a boy from the lowest stereotype family has

increased the probability of education over time. From the stereotype families 7 − 12, the development

over time also exceeds what is seen for immigrants in the benchmark scenario, implying that for non-

Western immigrants, the impact of parental effects are higher for boys of non-Western origin, than for

the overall immigrant population. For boys with non-Western origin, fatherly effects are found to have

greater effect on the probability of education.
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Table 4.40: Relative changes in the predicted probability of education among boys with immigrant origin

when all, but one, parental levels are set to 1

”Family” Changing effect ∆ WE 06 ∆ WE 16 ∆non-WE 06 ∆ non-WE16

7 Dad Edu: 3 21.09% 56.06% 40.32% 21.81%

8 Mum Edu: 3 66.12% 55.61% 38.61% 27.24%

9 Mum Edu: 6 118.36% 131.73% 39.56% 53.23%

10 Dad Edu: 6 82.51% 81.21% 58.74% 59.61%

11 Dad Inc: 4 73.06% 42.68% 48.01% 45.56%

12 Mum Inc: 4 76.89% 46.10% 35.08% 39.40%

The probability of education for immigrants of Western origin motherly characteristics are found the

most important factor when it comes to the fact of predicting the probability of education, as her level

of income and education leads to a higher increase in probability of education.

Comparing parental effect across country of origin, for boys and girls with Western origin the connec-

tion between the probability and parental factors are found stronger, meaning that they are more sensitive

to parental changes. Indirectly this also leads to the fact that for individuals in Denmark of non-Western

origin, the connection of parental factors and the probability of education are less strong, meaning that

one can not make conclusions about the probability of education given parental levels of education and

income with the same certainty, as for individuals of Western origin.

4.4 Perspective

The results of all these data leave me with many more topics that could be exciting to examine in this field

of studying. A natural extension of this thesis would be to dig deeper into why the influence of immigrant

parents in general is lower when it comes to the probability of education, compared to the influence of

native parents. Is the reason a difference in culture, network or norms? It could be interesting to analyze:

the stepparents’ influence on the probability of education among their stepchildren or if parental joint

income would tell a different story, or to see if the results of a robustness test testing the connection

between an average parents’ income and the probability of their children getting a high school education.

Another interesting topic that comes up is when looking at the results from two municipalities with a

high number of immigrants, Brøndby and Ishøj, is why children of immigrant origin here do relatively

much better measured by high school education, than children with native origin. And finally it could be

interesting to see, if the results would change if the analysis are based on just 2 or 5 years instead of ten

years?
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Chapter 5

Conclusion

In this thesis I have studied to what extent parental income and level of education effect the probability

of education among their children. Furthermore, I have studied the differences appearing in the parental

effects on the probability of education among children of native and immigrant origin in Denmark based

on data from 2006 and 2016. In the educational data from 2006, the children are born between 1976−1986

and in the education data from 2016, the children are born between 1986−1996. When the children were

connected with their parents through family links and the acknowledgment of parental income and level of

education, too, the data was ready for analysis. In all the analysis made in this thesis, I found significant

relationship between parental impacts and the probability of education among their children.

In the benchmark scenario, which is the full datasets only excluding children with parents having

a negative income the proportion of native children with a high school education is higher than the

proportion of immigrant children having a high school education. For children with native origin, I

found a very strong relationship between parental level of education and the probability of education and

a less strong relationship between parental income and the probability of education. But for children

with immigrant origin the influence of parental income is almost as high, as the influence of parental

education, and therefore differs from the conclusion among natives. Moreover I found that influence of

parents’ income and level of education on the probability of education are higher among boys than girls

and also much higher among children of native origin than among children of immigrant origin. This might

imply that other factors, such as norm, culture or network could be more important for immigrants, when

it comes to education attainment. Furthermore I concluded, that the development of parental influence

on the probability of a high school education has increased for girls and boys with immigrant origin. As

the influence of parent’s education on the probability of education has decreased over time, the influence

of parental income on the probability of education among natives has increased over time, regardless of

gender.

Removing individuals without both parents registered in Denmark, I found no clear changes in the

parental effects on the probability of education among the children of native origin, but for children

with immigrant origin it increased the probability of education. And for girls with immigrant origin, the
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parental effect becomes relatively less important than in benchmark.

When the analysis distinguishes between whether or not parents live together, clear differences in the

proportion of children with a high school education were found: the proportion of children with a high

school education is much higher when parents live together. This fits the literature stating that parental

divorce has negative consequences for the attainment of children’s education and the facts that parents

who live together have higher levels of education and income.1 Moreover, I found that the parent effect

was much more important among children whose parents did not live together in 2006, but in 2016 the

relationship among parental effects and the probability of education became less strong. Whether the

less strong relationship between parental effects and the probability of education became less clear in

2016, is caused because native girls have become more social mobile or the fact that other factors such as

stepparents’ effects influence the probability of educational attainment or simply just because the pattern

in the parental effects have become less clear, could be interesting to do further studies on. Girls with

immigrant origin, seem to be more sensitive to motherly effects than in benchmark. For boys with native

origin the story is comparable to the story for native girls: when parents live apart they are found to be

very sensitive to parental effects in 2006 and less sensitive to parental effects in 2016. Whether this is

caused by an unclear pattern of parental effects on the probability of education, or the fact that children

with native origin with parents who do not live together have become more social mobile is not clear.

Beside the lower prior probability of education and the higher effect of motherly level of education, the

story for boys with immigrant origin did not change much compared to benchmark. The fact is that

parents getting divorced/no longer living together especially effects boys. Girls are also effected by this

though at a lower level.

When parents live together, the influence of parent’s effect has increased over time and for natives the

father’s influence becomes more important regardless of gender, pointing to the fact, that when parents

live together the father becomes more influential. Furthermore when parents live together native girls

from low resource families are found to have higher probability of education, compared to benchmark. For

native boys from low resource families I found, that over time they have become less sensitive to the fact

that parents live together. In 2006 parents living together increased the probability of education among

boys much more, as when he came from a low resource family. The fact that parents living together was

only found to be important for boys with immigrant origin from low resource families. Even though I

did not find any significant differences in parental effects among boys and girls of immigrant origin. The

insignificant findings point to that boys being more sensitive to the fact that parents live together.

The parental effects also seem to differ within municipalities. In Kolding and Vejle, the parental

level of education is found to be very important and gender specific: motherly effects clearly have higher

influence on the probability of education among girls while fathers’ effect are most important for boys. In

the analysis from Brøndby and Ishøj, the two municipalities with the highest proportion of immigrants

in Denmark, I found interesting results: the fraction of educated natives was lower than the fraction of

educated immigrants in 2016. In these municipalities the parental income and education is found to be

1Keith and Finlay (1988)
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even more influential, and for natives it is found that especially motherly level of education is important,

regardless of gender. For girls with immigrant origin living in Brøndby or Ishøj, parental effects do not

seem to be very influential though boys are more influenced on parental effects than in the other scenarios.

This implies that for girls with immigrant origin in Brøndby and Ishøj there might be other factors, such

as network, culture or norms influencing the educational attainment, as the results point to that they

get a high school education regardless of parental income and education. Furthermore no signs in the

average of parental income or level of education are to imply why immigrants do so much better in these

municipalities than at a national level, so the reasons are still unknown.

The differences in the investigations made in Western origin/non-Western origin, the Western origin

are found to be influenced by parents effect approximately as much as native origins are. Higher moth-

erly level of education increases the probability of education for both girls and boys more than seen in

benchmark. The findings among non-Western origin are similar to the benchmark case for immigrants,

intuitively this makes sense as almost 90% of the immigrants in Denmark are non-Western. For non-

Western origin, the effect of motherly level of education has increased mostly over time.

In general, most of the findings in this thesis seem to fit the literature: the attainment of children’s

education is highly correlated to parental level of education. Motherly effects are most important among

girls, while the influence of parents seems to be more equal among boys, however, the father’s effects have

a slightly higher influence and furthermore I have found clear signs of higher fraction of children with a

high school education when parents live together, than when they do not. I have found that a higher

proportion of natives has a high school education compared to immigrants, and furthermore that natives

are more influenced by parental effects than immigrants. Implying that other factors than parental level

of education and income might be more important for immigrants when it comes to the fact of choosing

high school or not.
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Appendix A

Benchmark

2006

Figure A.1: Left Table: Boys, Right Table: Girls. Native origin, data form 2006
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Figure A.2: Left Plot: Boys, Right Plot: Girls. Native origin, data form 2006

Figure A.3: Predicted probability plots for boys with native origin, data form 2006
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Figure A.4: Predicted probability plots for girls with native origin, data form 2006

The test results are set up as the following the label testXYZ indicates which effects are tested. X

indicates respectively M/D for mum/dad, Y indicates respectively U/I for education/Income and finally

Z indicates the level of education or income, recall the 1 is the lowest level.
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Figure A.5: Left Table: DF, Maximum likelihood estimates, std error, Wald Chi-square, P-value of

βBoys
i = βGirls

i . Right Table: Test βBoys
i = βGirls

i , where i is a parental level of education or income.

Native origin, data form 2006
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Figure A.6: Left Table: Boys, Right Table: Girls. Immigrant origin, data form 2006

Figure A.7: Top Table: Boys, Bottom Table: Girls. Immigrant origin, data form 2006
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Figure A.8: Predicted probability plots for boys with immigrant origin, data form 2006

Figure A.9: Predicted probability plots for girls with immigrant origin, data form 2006
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Figure A.10: Test βBoys
i = βGirls

i , where i is a parental level of education or income. Immigrant origin,

data form 2006
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2016

Figure A.11: Left Table: Boys, Right Table: Girls, native origin data form 2016

Figure A.12: Top Table: Boys, Bottom Table: Girls, native origin data form 2016
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Figure A.13: Predicted probability plots for boys with native origin, data form 2016

Figure A.14: Predicted probability plots for girls with native origin, data form 2016
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Figure A.15: Test βBoys
i = βGirls

i , where i is a parental level of education or income. Native origin, data

form 2016
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Figure A.16: Left Table: Boys, Right Table: Girls, immigrant origin data form 2016

Figure A.17: Left Table: Boys, Right Table: Girls. Immigrant origin, data form 2016
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Figure A.18: Predicted probability plots for boys with immigrant origin, data form 2016

Figure A.19: Predicted probability plots for girls with immigrant origin, data form 2016
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Figure A.20: Left Table: Native origin, Right Table: Immigrant origin, data form 2016
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Appendix B

Removing single parents

2006

The original data samples contained respectively 532, 767 and 36, 250 individuals with native and immi-

grant origins. The sample size of the immigrant origin data reduces to 29, 596 after removing individuals

without both parents registered in Denmark. This leads an small increase in proportion immigrants with

a high school education to 33.70%. The sample size of the native origin data are reduced to 528, 660

individuals, where 47.14% have a high school education. The relative greatest change in sample size is

seen among the immigrant origin, which also was expected. Removing the individuals with one parent

registered in Denmark has almost no effect on the proportion of individuals with a high school education

within the native origin dataset (0.07%), while it increased the proportion of individuals with immigrant

origin with 1.59% point, corresponding to 4.98%. A review of the ”new” datasets gender specifications

are found in the following table

Table B.1: Data from 2006
Gender Graduated HS Immigrant origin Native origin

High School # Cum. Freq. Gender % # Cum. Freq. Gender %

Boys
No (0) 11,013 37.21% 70.95% 163,118 30.85% 60.51%

Yes (1) 4,510 15.24% 29.05% 106,454 20.14% 39.49%

Girls
No (0) 8,610 29.09% 61.18% 116,339 22.01% 44.9%

Yes (1) 5,463 18.46% 38.82% 142,749 27.0% 55.10%

Total 29,596 528,660

and one finds, no evolving change in native origin, while the individuals with immigrant origin has

increased the proportion of as well boys as girls with a high school education. The non-existing change in

the proportion individuals with native origin still might provide differences in the effects of parental level

of income and education.
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2016

The sample from the benchmark case contained 585, 090 individuals with native origin. Removing very

individual without both parents registered in Denmark reduces the sample size to 579, 918 individuals.

The sample containing individuals with immigrant origin is reduced to a sample size with 52, 197 indi-

viduals after removing individuals without both parents registered in Denmark.

The new samples, provides the information that 53.71% of natives with both parents registered in Den-

mark, had a high school education in 2016, while 48.48% with immigrant origin did. Deleting individuals

without both parents registered in Denmark from the datasets, provides a higher fraction of individuals

who have graduated from high school, as the proportions in benchmark was 52.62% for natives and 46.38%

for immigrants in 2016. Furthermore one sees, that while the native origin data sample has increased the

proportion of high school educated individuals by 1.09% point, corresponding to a increase in 2.07% the

immigrant proportion with an high school education has increased 2.1% corresponding to 4.53%. Then

the fractions of high school graduated, by gender, are found as:

Table B.2: Data from 2016
Gender Graduated HS Immigrant origin Native origin

High School # Cum. Freq. Gender % # Cum. Freq. Gender %

Boys
No (0) 15,959 30.57% 58.18% 159,940 27.58% 53.8%

Yes (1) 10,931 21.98% 41.82% 137,368 23.69% 46.2%

Girls
No (0) 11,472 20.94% 26.51% 108,500 18.71% 38.39%

Yes (1) 13,835 26.51 % 55.86% 174,110 30.02% 61.61%

Total 52,197 579,918

Here one finds, that the changes in the proportions within the natives are very low, while the proportion

of boys as well as girls with immigrant origin who have an education, is raised. And given the relatively

small changes it gave in the sample composition for the native origin, the finding are corresponding to

the findings in Weiss (1978) . Looking at the correlation between high school graduated individuals and

parental level of income and education, in both years, after removing all individuals with single parent,

the changes are small.

Table B.3: Correlations without individuals with single-parents

Origin, Year Mother edu Father edu Mother in Father in

High School Immigrant, 2006 0.156 0.136 0.11385 0.1087

High School Native, 2006 0.3134 0. 3159 0.2066 0.2035

High School Immigrant, 2016 0.1469 0.1318 0.1225 0.1291

High School Native, 2016 0.3038 0.2945 0.2394 0.2 288
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Estimation of models

2006

Setting up the models for the native dataset based on data from 2006, significant models are found.

Further on significant levels in the maximum likelihood estimates (see appendix B), it is found that an

higher level of parental education and income increases the probability of education among boys and girls.

Just as seen earlier in the models estimated based in the benchmark case. So at first, no clear change.

A closer look at the models performance in predicting, i.e. the models performance in discriminating

between individuals having/not having. graduated from high school. The effect is summarized in the ”c”,

the concordance Statistic (the area under the ROC-curve) and is observed as 73.5% for boys and 72.1%

for girls - approximately what is seen the benchmark. Checking if the models only predicts wrongly

in one direction, is again done with setting up classification tables with the prior probability of 50%

The classification table provides the same results as in the benchmark scenario, especially for the model

estimated on native boys. Moreover one also sees, that the model for girls still have some skewness, as

predicting girls with an education mis-classify 37.9% of them, as not having an education. Again, this

might be explained with girls being more social mobile.

The following effect plots shows differences across parental effects on boys and girls, for respectively

stereotype families of low-resources and high-resources. The effect plots of predicted probability among

the boys, shows no clear changes in effect of parental effects on the predicted probability of education

when one compare to the simple model, which included single parents and neither is the case for girls.

Testing if parental effects significantly differ among boys and girls without single parents it is found

that no significant chances appear. A closer look at the immigrant origin with both parents registered

in Denmark, might bring some changes in the models estimating, as the dataset experienced a major

change: Both in amount of individuals, but also in the proportion of individuals with a high school

education. The maximum likelihoods estimates for boys shows, fewer levels of fatherly income being

significant and further that these effects has a negative effect on probability of high school education.

For girls the maximum likelihoods estimates have the same effect, and all fatherly effects are significant

and the second income level has negative effect on the probability. The models performance for boys

is a little lower, while the model for girls predicts approximately the same rate correctly. Both models

are still skew in its prediction of high school education, as the both still classify more than 40% of the

individuals in the dataset as having an education while they are observed as not having one, but it is

”only” mis-classifying 27.1% of the boys as not having an education, while they actually do, and 34.2%

of the girls. This tells that the models are not perfect, but I will take it. There are many reasons why

the model is not super, among others a reason could be that there are not so many observations to base

the models upon, but it is more likely that it could be due to the fact, that the explanatory variables are

not very good as explanatory variables when modelling whether or not young immigrants are getting an

education, as parental effects have few clear connections with high school education among their children.

The effect plots shows differences across parental effects on boys and girls, for respectively stereotype
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families of low-resources and high-resources the parental effects look much alike for the boys, maybe with

a little smaller effect across motherly level of education. Which tells, that motherly education has a (very)

little higher effect on boys getting an education, if the mother is a single registered parent in Denmark.

Among the girls a more clear sign appear: The prior probability of education has increased, but nothing

applies that the parental effects on the probability of education have changed much. Whether the parental

effects differ between gender are again tested. When testing at a 5% level, no parental effects are found

to differ among boys and girls.

2016

Setting up the models the for native origin based on data from 2016 without single parents, provides

maximum likelihood estimates which are much like those we saw when single parents where included in

the dataset. Having in mind, that the lowest level of education and income are hidden in the intercept, all

increases in parental level of education and income still imply higher probability of high school education.

A closer look at the table which summarizes the models effect of discriminating between individuals

having graduated from high school and who have notprovides the information that the models classify

the individuals correctly 73.6% and 72.5% (for respectively boys and girls) of the time. And the model

have improved a tiny bit for the boys, compared to what is seen in the case where single parents are

included. The classification tables, which tells whether the model has any ”weak spots”, i.e. predicts

wrongly in one direction, shows what we have seen before therefore the model estimated for girls still

have some troubles classifying girls with an education correctly. Therefore no changes in the effect plots

are not surprisingly. Remember that the relatively change in the native origin data from 2016 was very

small. Further no changes in differences in parental effects between boys and girls are found.

Based on the estimated models, the changes in parental effects on the probability of education seems

quite unchanged after removing all individuals without both parents registered in Denmark. A closer look

at the stereotype families will provide a more detailed conclusion.

For girls the predicted probability of education are found as:
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Table B.4: Predicted probabilities of high school education for girls based on stereotype families without

single parents

Parents levels ”Stereotype Fam” NA 06 NA16 IM06 IM16 ∆ NA ∆ IM

Levels: 1 1 27.73% 27.18% 28.95% 41.21% -1.98% 42.35%

Levels: 2 2 46.51% 54.17% 35.55% 53.79% 16.47% 51.31%

Levels: 3 3 79.45% 82.51% 43.84% 60.04% 3.85% 36.95%

Levels: 4 4 82.51% 86.71% 66.26% 77.63% 5.09% 17.16%

Levels: 5 5 92.27% 93.71% 87.70% 84.08% 1.56% -4.13%

Levels: 5/6 6 96.49% 95.81% 82.38% 86.96% -0.70% 5.56%

Dad Edu: 3 7 48.25% 46.83% 35.99% 45.27% -2.94% 25.78%

Mum Edu: 3 8 50.05% 47.61% 37.85% 51.47% -4.88% 35.98%

Mum Edu: 6 9 63.04% 56.63% 37.74% 60.03% -10.17% 59.06%

Dad Edu: 6 10 61.36% 52.46% 38.89% 52.22% -14.50% 34.28%

Dad Inc: 4 11 38.01% 40.42% 33.85% 53.37% 6.34% 57.67%

Mum Inc: 4 12 38.33% 42.15% 40.80% 52.94% 9.97% 29.75%

For girls with native origin, the changes are to small for event commenting on. Among girls with

immigrant origin some few, but no dramatic changes have been found. One sees that the a girl from every

”stereotype family” has a higher probability of getting a high school education. Furthermore one can see,

that the development in the probability of education over time, has increased less than in the benchmark

scenario, which implies that the parental effects on the probability of education for girls with immigrant

origin and both parents registered in Denmark higher. Moreover, it is found for that parental income is

just as important, as parental level of education for girls with immigrant origin.

Table B.5: Relative changes in the predicted probability of education among girls (only one parent

registered in DK not included) when one parental level changes, and all other parental levels are set to 1

”Stereotype Family” Changing effect ∆ NA 06 ∆ NA16 ∆IM 06 ∆ IM16

7 Dad Edu=3 74.00% 72.30% 24.32% 9.85%

8 Mum Edu=3 80.49% 75.17% 30.74% 24.90%

9 Mum Edu=6 127.34% 108.35% 30.36% 45.67%

10 Dad Edu=6 121.28% 93.01% 34.34% 26.72%

11 Dad Inc=4 37.07% 48.71% 16.93% 29.51%

12 Mum Inc=4 38.23% 55.08% 40.93% 28.46%

As the predicted probability for a girl from stereotype family 1 , i.e. a girl from a family with absolute

lowest level of income and education, are increased relatively more than the probability of education in

the other stereotype families this implies that the changes in parental effects, seems to have less impact

on the probability of education.
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The predicted probabilities of education among boys allows an identical analysis for boys with native

origin, as in benchmark: Highly educated parents (level 6) does not raise the probability of education as

much in 2016, as it did in 2006, but the effect is still quite large.

Table B.6: Predicted probabilities of high school education for boys based on stereotype families without

single parents

Parental levels ”Stereotype Fam.” NA 06 NA16 IM06 IM16 ∆ NA ∆ IM

Levels: 1 1 17.83% 16.94% 20.00% 26.58% -4.99% 32.90%

Levels: 2 2 26.93% 32.81% 23.74% 41.31% 21.83% 74.01%

Levels: 3 3 65.85% 72.74% 34.78% 42.75% 10.46% 22.92%

Levels: 4 4 69.11% 73.31% 54.66% 67.81% 6.08% 24.06%

Levels: 5 5 87.74% 90.06% 78.21% 83.99% 2.64% 7.39%

Levels: 5/6 6 95.26% 94.43% 75.20% 84.06% -0.87% 11.78%

Dad Edu: 3 7 38.41% 36.25% 27.33% 31.82% -5.62% 16.43%

Mum Edu: 3 8 35.02% 33.77% 27.26% 32.77% -3.57% 20.21%

Mum Edu: 6 9 50.49% 42.15% 28.67% 37.78% -16.52% 31.78%

Dad Edu: 6 10 51.67% 43.08% 32.23% 42.12% -16.62% 30.69%

Dad Inc: 4 11 24.96% 26.52% 25.58% 36.92% 6.25% 44.33%

Mum Inc: 4 12 23.74% 27.21% 27.53% 36.46% 14.62% 32.44%

For boys with immigrant origin, it is found that the probabilities of education are increased no matter

what stereotype family he comes from, but especially if the boy comes from stereotype family 1. The

relatively effect on the probability given a change in one parental effect are reduced, but this is probably

caused by the increase in the probability of education for a boy from stereotype family 1

Table B.7: Relative changes in the predicted probability of education among boys (only one parent

registered in DK not included) when one parental level changes, and all other parental levels are set to 1

”Boy” Changing effect ∆ NA 06 ∆ NA16 ∆IM 06 ∆ IM16

7 Dad Edu: 3 115.42% 113.99% 36.65% 19.71%

8 Mum Edu: 3 96.41% 99.35% 36.30% 23.29%

9 Mum Edu: 6 183.17% 148.82% 43.35% 42.14%

10 Dad Edu: 6 189.79% 154.31% 61.15% 58.47%

11 Dad Inc: 4 39.99% 56.55% 27.90% 38.90%

12 Mum Inc: 4 33.15% 60.63% 37.65% 37.17%

Comparing the parental effects on the probability of education among boys and girls with immigrant

origin, one finds that, when removing all individuals without both parents registered in Denmark, girls
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over the years have become more sensitive to parental levels of education and income. The case is mutual

to the findings in benchmark, but the relative changes with an increase in one level of parental effect, has

less impact to the probability of education.

From these comments one can conclude that the estimated models are therefore quite robust to whether

both parents are registered in Denmark or not. Which leads the the next robustness test: Does the

parental effects on the probability of their children are getting an education depend on whether parents

are living together or not?

2006

Figure B.1: Left Table: Boys, Right Table: Girls, native origin data form 2006 with both parents registered

in DK
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Figure B.2: Left Plot: Boys, Right Plot: Girls. Native origin, data form 2006 with both parents registered

in DK

Figure B.3: Predicted probability plots for boys with native origin, data form 2016 with both parents

registered in DK
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Figure B.4: Predicted probability plots for girls with native origin, data form 2016 with both parents

registered in DK

Figure B.5: Test βBoys
i = βGirls

i , where i is a parental level of education or income. Native origin, data

form 2006 with both parents registered in DK
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Figure B.6: Left Table: Boys, Right Table: Girls. Immigrant origin, data form 2006 with both parents

registered in DK

Figure B.7: Top Table: Boys, Bottom Table: Girls. Immigrant origin, data form 2006 with both parents

registered in DK
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Figure B.8: Predicted probability plots for boys with immigrant origin, data form 2006 with both parents

registered in DK

Figure B.9: Predicted probability plots for girls with immigrant origin, data form 2006, with both parents

registered in DK
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Figure B.10: Test βBoys
i = βGirls

i , where i is a parental level of education or income. Immigrant origin,

data form 2006
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2016

Figure B.11: Left Table: Boys, Right Table: Girls, native origin data form 2016 with both parents

registered in DK

Figure B.12: Top Table: Boys, Bottom Table: Girls, native origin data form 2016 with both parents

registered in DK
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Figure B.13: Predicted probability plots for boys with native origin, data form 2016 with both parents

registered in DK

Figure B.14: Predicted probability plots for girls with native origin, data form 2016 with both parents

registered in DK
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Figure B.15: Test βBoys
i = βGirls

i , where i is a parental level of education or income. Native origin, data

form 2016 with both parents registered in DK
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Appendix C

When parents live together

Figure C.1: Left Table: Native origin, Right Table: Immigrant origin. Summary parents living together

2006

Figure C.2: Left Table: Native origin, Right Table: Immigrant origin. Summary parents living together

2016
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2006

Figure C.3: Left Table: Boys, Right Table: Girls, native origin data form 2006 parents living together

Figure C.4: Top Table: Boys, Bottom Table: Girls. Native origin, data form 2006 parents living together
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Figure C.5: Predicted probability plots for boys with native origin, data form 2006 with parents living

together

Figure C.6: Predicted probability plots for girls with native origin, data form 2006 with parents living

together
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Figure C.7: Left Table: Boys, Right Table: Girls, immigrant origin data form 2006 parents living together

Figure C.8: Top Table: Boys, Bottom Table: Girls. Immigrant origin, data form 2006 parents living

together
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Figure C.9: Predicted probability plots for boys with immigrant origin, data form 2006 with parents living

together

Figure C.10: Predicted probability plots for girls with immigrant origin, data form 2006 with parents

living together
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Left plot: Test βBoys
i = βGirls

i , where i is a parental level of education or income.

Right plot: Observation, β̂, Std.error. Wald. P-value. Immigrant origin, data form 2006 parents living

together
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2016

Figure C.11: Left Table: Boys, Right Table: Girls, native origin data form 2016 with parents living

together

Figure C.12: Top Table: Boys, Bottom Table: Girls, native origin data form 2016 parents living together
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Figure C.13: Predicted probability plots for boys with native origin, data form 2016 and parents living

together

Figure C.14: Predicted probability plots for girls with native origin, data form 2016 and parents living

together
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Left plot: Test βBoys
i = βGirls

i , where i is a parental level of education or income.

Right plot: Observation, β̂, Std.error. Wald. P-value. Native origin, data form 2016 parents living

together
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Left plot: Test βBoys
i = βGirls

i , where i is a parental level of education or income.

Right plot: Observation, β̂, Std.error. Wald. P-value. Native origin, data form 2016 parents not living

together
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Left plot: Test βNot together
i = βTogetheri , where i is a parental level of education or income.

Right plot: Observation, β̂, Std.error. Wald. P-value. Native origin, data form 2016 parents live/not

living together
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Figure C.15: Left Table: Boys, Right Table: Girls, immigrant origin data form 2016 parents living

together

Figure C.16: Top Table: Boys, Bottom Table: Girls. Immigrant origin, data form 2016 parents living

together
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Figure C.17: Predicted probability plots for boys with immigrant origin, data form 2016 with parents

living together

Figure C.18: Predicted probability plots for girls with immigrant origin, data form 2016 with parents

living together
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Figure C.19: Left plot: Test β̂Girls
i = β̂Boys

i , where i is a parental level of education or income. Right

plot: Observation, β̂, Std.error. Wald. P-value. Immigrant origin, data form 2016 with parents living

together
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Appendix D

When parents do not live together

Figure D.1: Left Table: Native origin, Right Table: Immigrant origin. Summary when parents do not

live together 2006

Figure D.2: Left Table: Native origin, Right Table: Immigrant origin. Summary when parents do not

live together 2016
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2006

Figure D.3: Left Table: Boys, Right Table: Girls, native origin data form 2006 when parents do not live

together

Figure D.4: Top Table: Boys, Bottom Table: Girls. Native origin, data form 2006 when parents do not

live together
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Figure D.5: Predicted probability plots for boys with native origin, data form 2006 when parents do not

live together

Figure D.6: Predicted probability plots for girls with native origin, data form 2006 when parents do not

live together
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Figure D.7: Left Table: Boys, Right Table: Girls, immigrant origin data form 2006 when parents do not

live together

Figure D.8: Top Table: Boys, Bottom Table: Girls. Immigrant origin, data form 2006 when parents do

not live together
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Figure D.9: Predicted probability plots for boys with immigrant origin, data form 2006 when parents do

not live together

Figure D.10: Predicted probability plots for girls with immigrant origin, data form 2006 when when

parents do not live together
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2016

Figure D.11: Left Table: Boys, Right Table: Girls, native origin data form 2016 with parents not living

together

Figure D.12: Top Table: Boys, Bottom Table: Girls, native origin data form 2016 parents not living

together
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Figure D.13: Predicted probability plots for boys with native origin, data form 2016 and parents not

living together

Figure D.14: Predicted probability plots for girls with native origin, data form 2016 and parents not living

together
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Figure D.15: Left Table: Boys, Right Table: Girls, immigrant origin data form 2016 with parents not

living together

Figure D.16: Top Table: Boys, Bottom Table: Girls. Immigrant origin, data form 2016 with parents not

living together

,
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Figure D.17: Predicted probability plots for boys with immigrant origin, data form 2016 with parents not

living together

Figure D.18: Predicted probability plots for girls with immigrant origin, data form 2016 with parents not

living together
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Figure D.19: Left plot: Test β̂Girls
i = β̂Boys

i , where i is a parental level of education or income. Right

plot: Observation, β̂, Std.error. Wald. P-value. Immigrant origin, data form 2016 with parents not living

together
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Appendix E

Brøndby and Ishøj

Figure E.1: Left Table: MLE Boys, Right MLE Table: Girls, native origin data form 2006 Brøndby and

Ishøj
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Figure E.2: Left Table: MLE Boys, Right MLE Table: Girls, Immigrant origin data form 2006 Brøndby

and Ishøj
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Figure E.3: Top Table: Boys, Bottom Table: Girls, Classification tables native origin data form 2006

Brøndby and Ishøj

Figure E.4: Top Table: Boys, Bottom Table: Girls, Classification tables immigrant origin data form 2006

Brøndby and Ishøj
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Figure E.5: Left Table: MLE Boys, Right MLE Table: Girls, native origin data form 2016 Brøndby and

Ishøj

Figure E.6: Left Table: MLE Boys, Right MLE Table: Girls, immigrant origin data form 2016 Brøndby

and Ishøj
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Figure E.7: Top Table: Boys, Bottom Table: Girls, Classification tables native origin data form 2016

Brøndby and Ishøj

Figure E.8: Top Table: Boys, Bottom Table: Girls, Classification tables immigrant origin data form 2006

Brøndby and Ishøj
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Appendix F

Kolding and Vejle

Figure F.1: Left Table: Native origin, Right Table: Immigrant origin. Parental information 2006

Figure F.2: Left Table: Native origin, Right Table: Immigrant origin. Parental information 2016

142



Figure F.3: Left Table: Native origin, Right Table: Immigrant origin. Parental information in Kolding

and Vejle 2006

Figure F.4: Left Table: Native origin, Right Table: Immigrant origin. Parental information in Kolding

and Vejle 2016
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Figure F.5: Left Table: MLE Boys, Right MLE Table: Girls, native origin data form 2006 Kolding and

Vejle

Figure F.6: Left Table: MLE Boys, Right MLE Table: Girls, Immigrant origin data form 2006 Kolding

and Vejle
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Figure F.7: Top Table: Boys, Bottom Table: Girls, Classification tables native origin data form 2006

Kolding and Vejle

Figure F.8: Top Table: Boys, Bottom Table: Girls, Classification tables immigrant origin data form 2006

Kolding and Vejle
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Figure F.9: Left Table: MLE Boys, Right MLE Table: Girls, native origin data form 2016 Kolding and

Vejle

Figure F.10: Left Table: MLE Boys, Right MLE Table: Girls, immigrant origin data form 2016 Kolding

and Vejle
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Figure F.11: Top Table: Boys, Bottom Table: Girls, Classification tables native origin data form 2016

Kolding and Vejle

Figure F.12: Top Table: Boys, Bottom Table: Girls, Classification tables immigrant origin data form

2006 Kolding and Vejle
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Appendix G

Western/non-Western origin

Figure G.1: Left Table: MLE Boys, Righ Table: MLE Girls, Western origin data form 2006
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Figure G.2: Left Table: MLE Boys, Righ Table: MLE Girls, non-Western origin data form 2006
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Figure G.3: Top Table: Boys, Bottom Table: Girls, Classification tables Western origin data form 2006

Figure G.4: Top Table: Boys, Bottom Table: Girls, Classification tables non-Western origin data form

2006
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Figure G.5: Left Table: MLE Boys, Righ Table: MLE Girls, western origin data form 2016

Figure G.6: Left Table: MLE Boys, Righ Table: MLE Girls, non-Western origin data form 2016
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Figure G.7: Top Table: Boys, Bottom Table: Girls, Classification tables Western origin data form 2016

Figure G.8: Top Table: Boys, Bottom Table: Girls, Classification tables non-Western origin data form

2016
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