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1 Introduction

The public debate on learning and skills centers on the notion of `key competencies'

that are necessary to successfully participate in the globalized knowledge society.

They cover skills and attitudes supposed to facilitate learning and interacting with

other people across a broad range of situations. Empirical research in economics

consistently documents a positive relationship between certain personality and be-

havioral characteristics, such as dependability, and labor market success at given

levels of formal quali�cations (see e.g. the survey by Bowles, Gintis, and Osborne,

2001). However, we know rather little on whether such associations re�ect a causal

relationship and to what extent the development of such skills and attitudes is in-

�uenced through experiences and learning activities.

A rapidly growing body of research has started to document the importance of early

childhood experiences for child development (Almond and Currie, 2011; Cunha,

Heckman, Lochner and Masterov, 2006). In contrast, the question to which extent

adolescent experiences contribute to shaping human capital has largely remained un-

addressed so far. Recent neuropsychological research shows that the human brain

undergoes signi�cant changes during adolescence, comparable to those taking place

during early childhood (Blakemore and Choudhury, 2006). Psychological research

further points out that particularly skills involving inhibitory control, attention shift-

ing, and planning as well as processes related to social cognition (e.g. perspective

taking) and the understanding of social emotions (e.g. trust, fairness, and spite)

develop nonlinearly during the teenage years (Blakemore, 2008).1

The seminal paper by Persico, Postlewaite, and Silverman (2004) provides tentative

evidence suggesting that adolescent experiences may indeed a�ect educational and

labor market outcomes later in life. Persico, Postlewaite, and Silverman investigate

the causes for the wage premium associated with greater body height, i.e. the fact

that taller workers earn more than otherwise equal shorter persons. They show

that the height wage premium is not speci�c to particular occupations and that

it is essentially explained by di�erences in height as a teenager rather than height

in childhood or adulthood. They further establish that teen height, in turn, is

positively associated with participation in social activities such as high school sports

and clubs. Their research thus implies that adolescent experiences may contribute

to the development of interpersonal skills and attitudes that are generally valuable

on the labor market.

1See also the study by Fehr, Rützler and Sutter (2011) that examines how social preferences
develop during childhood and adolescence.
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In this paper, we directly examine the e�ect of participation in sports clubs during

the teenage years on educational outcomes as well as attitudes and beliefs about

social success and occupational goals. In a �rst step we focus on three sets of

outcomes. Our �rst set comprises indicators for educational attainment. The second

group consists of indicators that summarize a youth's beliefs about the determinants

of moving up in society. In particular, the youths are asked to rate the importance

of behaviors such as exploiting others and external circumstances such as family

background for being successful. The third set of outcome variables comprises the

youths ratings on a number of job characteristics like promotion possibilities or

the possibility to interact with other people. In the future, we plan to examine

additional outcomes relating to the youths' future career expectations at age 17,

their actual labor market experience up to the mid-20s as well as to their social

skills and attitudes, e.g. trust.

In order to allow a causal interpretation of the di�erences in outcomes associated

with a change in participation status we have to address the nonrandom selec-

tion into sports activities. Our empirical approach relies on a �exible selection-

on-observables strategy. In particular, we combine semiparametric kernel matching

techniques and weighted regressions on the propensity score to obtain doubly robust

(Robins and Ritov, 1997) estimates of the average treatment e�ect on the treated

and the untreated as well as the average treatment e�ect.

We take advantage of a unique, representative panel survey of the resident pop-

ulation in Germany, the German Socio-Economic Panel (GSOEP), to construct a

representative sample of 17-year olds who are administered a special biography ques-

tionnaire. Thus, we have detailed information on their family background, current

and past educational and leisure activities as well as their attitudes towards social

and occupational matters. As the panel nature of the survey allows us to track the

youths over time we also collect information on subsequent educational outcomes.

We further add information from current and past household and parental surveys to

obtain a complete picture of family background and regional environment. There-

fore, we believe that we are able control for any confounding factors that jointly

determine participation and outcomes.

Our (preliminary) main results are as follows. A number of interesting patterns

emerge when looking the determinants of participation status. Participants in sports

tend to be generally more active in leisure. They are more likely to also play a mu-

sical instrument or volunteer. Similarly, the parents of youths who participate in

sports are more active during their leisure than those of youths who do not engage
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in sports. Further participants in sports tend to be a slightly positive selection in

terms of their own past academic performance and their parental background. Turn-

ing to our treatment e�ect estimates we �rst �nd that participation in sports tends

to reduce the probability of secondary school drop out. Further, there is evidence

that participating in sports increases the likelihood that youths rate good promotion

possibilities and the possibility to interact with others or to help others as important

job characteristics. Finally, we �nd that participating in sports reduces the likeli-

hood that youths consider unfair behaviors such as exploiting others and external

circumstances such as family background and money as drivers of social success.

Instead, participating in sports increases the probability that youths rate indicators

related to personal merit as important determinants of social success. Overall, the

bene�cial e�ects of sports participation tend to be stronger for adolescents on the

non college oriented secondary schooling tracks, that prepare for vocational training

or direct entry into the labor market.

Thus, our study provides evidence consistent with the hypothesis that experiences

and informal learning activities during adolescence in�uence the development of

skills and attitudes that are important for educational and social success. Our

results further suggest that informal learning activities during leisure such as sports

may contribute to reducing social disparities.

The remainder of the paper is organized as follows. The conceptual background is

outlined in section 2. Section 3 describes the data and the sample construction. In

section 4, we present our empirical framework. In section 5, we discuss our main

results. Section 6 concludes.

2 Conceptual Background

There are di�erent ways to acquire skills: on the one hand formal instruction that

takes place at school or at the workplace and on the other hand informal learning

that arises as a byproduct of leisure activities. We call the latter productive leisure

activities. In accordance with compulsory schooling laws, we assume that all youths

spend a �xed share of the day on formal instruction. They may allocate their re-

maining spare time between productive leisure activities, e.g. participating in sports

clubs, taking music lessons or volunteering, and nonproductive activities such as

watching television.

Following the approach of Akerlof and Kranton (2000, 2002), we view an adoles-
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cent's participation decision as driven by the rewards associated with performing a

particular activity as well as by utility gains or losses that are related to a person's

identity. In particular, a teenager may allocate a fraction 0 ≤ s ≤ 1 of his/her

leisure time to a productive leisure activity. Participating in the activity increases

the stock of human capital H(s), H ′(s) > 0. The teenager receives a return w per

unit of skill. Thus, his/her utility depends positively on wH(s), the reward asso-

ciated with skill level H(s). In addition, the teenager receives a utility gain from

being idle during leisure, i.e. from the time not spent doing the productive leisure

activity, (1−s). As a third argument of the utility function, there is an identity gain
or loss, I, that depends on the appropriateness of allocating a fraction s of leisure

to the productive activity given the social category the adolescent belongs to. Thus,

I is a function of s, individual characteristics, social background, and a set of pre-

scriptions related to the particular social category. In sum, the utility function can

be written as U (wH(s), (1− s), I), where I = I(s, x, b, p) and x denotes a vector of

individual characteristics, b a vector of social background variables, and p a vector

of role prescriptions.

3 Data and Analysis Sample

In our analysis we use data from the German Socio-Economic Panel (GSOEP), a

representative annual household panel survey that contains rich information about

the economic and social background of individuals living in more than 11,000 house-

holds. The GSOEP consists of di�erent questionnaires for di�erent target people.

The youth biography questionnaire is a speci�c questionnaire for 17-year olds, con-

ducted annually since 2000. It includes detailed information about their family

background and childhood, current leisure activities, school performance, informa-

tion about their future vocational and educational plans as well as their opinion

on di�erent topics, what can be used as a measure for their behavior and attitude.

According to our research question we construct a sample with all adolescents who

are answered this questionnaire. Using the surveys conducted in subsequent years

we follow the youths until the early twenties by which age non college bound youths

generally have completed their initial education and training. Further, we take into

account information from the parental surveys like their current and past earnings,

educational level and leisure activities.

For the analysis we construct four subsamples according to gender and school track

type. We distinguish between a low and a high school track. The low school track
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subsumes the two lower tiers of secondary schooling in Germany, Hauptschule and

Realschule. They prepare for vocational training. After completing the tenth grade,

students with good marks may move on to the highest tier to obtain the (Fach-

)Abitur, the school exit exam after grade twelve or 13 that grants access to tertiary

education.

We furthermore distinguish whether someone participates in sports or not. Partici-

pation in sports is captured by the following two questions in the youth biography

questionnaire: Do you play a particular sport? and Have you ever been active in a

volunteer school sport group?. If at least one of both questions is answered positively

we classify the adolescent as engaged in sports, if both questions are negative we

consider him/her as nonparticipants. We exclude individuals with missing or am-

biguous answers on the two questions (8 people) from our sample as well as disabled

adolescents (54 people). Overall our sample consists of 3, 197 people, see table 1.

4 Empirical Framework

4.1 Evaluation Approach

We adopt the potential outcome approach to program evaluation (Neyman, 1923;

Roy, 1951; Rubin, 1974). We evaluate each of the di�erent leisure activities against

the alternative of nonparticipation in the activity. Let D be a dummy variable

indicating treatment status. D = 1 if somebody takes part in the leisure activity

in question and D = 0 else. We denote by Y1 the potential outcome prevailing if

somebody participates and by Y0 the potential outcome associated with nonpartic-

ipation. Let Y denote the actual outcome. It holds that Y = DY1 + (1 − D)Y0.

Thus, for a participant, for whom D = 1, we observe Y1 but not Y0.

Our goal is to contrast the average outcomes associated with di�erent treatment

statuses. In particular, we are interested in the average treatment e�ect of the

treated

∆T = E[Y1 − Y0|D = 1] ,

the average e�ect on the untreated

∆U = E[Y1 − Y0|D = 0] ,

and the average treatment e�ect in the population

∆ = Pr(D = 1)∆T + Pr(D = 0)∆U .
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E[Y0|D = 1] and E[Y1|D = 0] are counterfactual.

In order to solve the evaluation problem we rely on the conditional independence

assumption (CIA):

E[Yj|X,D = 1] = E[Yj|X,D = 0] = E[Yj|X] , j ∈ {0, 1} ,

with X a vector of observed covariates. Thus, we assume that conditional on the

observed covariates X the potential outcomes (Y1, Y0) are mean independent of the

treatment status D. We motivate the plausibility of the CIA in our context in

section 4.2 below. Further, we require that the probability of either participating or

not participating is positive across all X, i.e. 0 < P (X) < 1, P (X) ≡ Pr(D = 1|X).

As usual, implicit is the assumption that potential outcomes are independent across

individuals, ruling out general equilibrium e�ects.

We apply kernel matching techniques to obtain semiparametric estimates of the

counterfactual outcomes E[Y0|D = 1] and E[Y1|D = 0]. With a large number of

elements in X, it is typically easier to match on the propensity score P (X) or any

other balancing score that is a monotonic function from the support of X into R,
see Rosenbaum and Rubin (1983). Thus, we match on the index of the estimated

propensity score. We implement a strati�ed version of kernel matching in order to

align treated and comparison observations exactly by gender and school track. Also

we estimate separate propensity scores for each of the four subsamples de�ned by

gender and school track.

Then, we estimate the average treatment e�ect on the treated (ATT) by means of

the following weighted regression

(1) min
{α,β,γ,δ}

∑
n

gn[Yn − α− βDn − γP̂n − δDn(P̂n − P̄ )]2 ,

where n = 1, 2, . . . indexes the observations, g is a weight, P̂ the �tted probability

to participate and P̄ is the mean of P̂ across the treated observations, i.e. P̄ =∑
n gnDnP̂n/

∑
n gnDn. The coe�cient β corresponds to ∆T , the ATT.

2

For any treated observation i, gi equals the sampling weight vi of that observation.

For any comparison observation j, gj is given by
∑

i∈{n:Dn=1} viwij, where wij is

the matching weight that is larger the closer comparison observation j is to treated

observation i in terms of the estimated propensity score. In particular, in the case

2We obtain the average treatment e�ect on the nontreated, ∆U , analogously using an indicator
variable for nontreatment status instead of D. The negative of β then corresponds to ∆U .
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of the Nadaraya-Watson estimator wij is de�ned as

K
(
P̂j−P̂i

h

)
∑

jK
(
P̂j−P̂i

h

)
where K(�) is the Gaussian kernel and h the bandwidth.3 In the case of the local

linear estimator wij equals

(0, 1)

[∑
j

((P̂j − P̂i), 1)′K

(
P̂j − P̂i

h

)
((P̂j − P̂i), 1)

]−1
((P̂j−P̂i), 1)′K

(
P̂j − P̂i

h

)
.

Estimating the ATT through (1) has the advantage that the estimate is consistent

if either the matching weights wij or the regression model in (1) is speci�ed cor-

rectly. Robins and Ritov (1997) call this the �double robust property�. In addition,

it is straightforward to augment the regression model with additional covariates

and to interact them with the treatment dummy in order to test for heterogeneous

treatment e�ects.

We obtain standard errors and con�dence bands for our estimated treatment pa-

rameters through bootstrapping based on 250 resamples. We resample families to

account for serial correlation across siblings. In each resample, we recompute the

propensity score using a draw from the asymptotic distribution of the coe�cients in

the propensity score model. This allows us to take account of the estimation error

in the propensity score.

4.2 Empirical Support of the Conditional Independence As-
sumption

Our conceptual background identi�es social background and personal characteristics

as important drivers of the participation decision. Youths engage in leisure activities

that �t to their identity and the social category they belong to. At the same time

identity and social category may in�uence our outcome variables of interest such as

educational attainment and beliefs about social success.

We take great care to control for the youths personal characteristics. In a �rst step

we stratify our sample according to gender and school track. Further, we consider

detailed information on the youths involvement in other leisure activities such as

3We obtain the bandwidth through a crossvalidation procedure suggested in Bergemann et al.
(2009).
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television and computer usage, frequency of reading a book, doing cultural and

musical activities, volunteering and working part-time to improve pocket money.

We control for their own migration background, birth order and quarter of birth.

As proxies for lagged human capital and cognitive skills we condition on previous

grades in math, German and the �rst foreign language as well as whether they ever

repeated a grade.

To capture role prescriptions, it is important to carefully control for family back-

ground and regional environment. We have access to a rich set of parental character-

istics. In particular, we condition on school degrees of the parents, their vocational

and academic quali�cations as well as average past earnings and standard deviation

to capture income variations. We also use information about parental self-esteem,

measured by a modi�ed Rosenberg-scale, and personality traits, measured by the

Big-Five-model4. We further take into account parental leisure activities like sports,

cultural activities, volunteering as well as their television and computer usage. In

addition, we control for the number of years a youth lived with either parent up to

the age of 15. We also include indicators on the quality of the relationship between

adolescent and parents, e.g. importance of parents, the frequency of con�icts.

As proxies for the neighborhood and local environment we include indicators for

the German federal states, the type of region where one grew up (measured in four

categories, ranging from metropolitan area to countryside). Further, we consider

the composition of the school class, i.e. the share of students with a foreign origin.

4.3 Speci�cation of the Propensity Scores and Balancing
Tests

We �t the propensity scores separately for each of the subsamples, strati�ed by

gender and school track, considering all the variables described in section 3 as pos-

sible regressors. In each case, we run an extensive speci�cation search. The �nal

speci�cations are chosen along the following criteria: (i) our background knowledge

regarding potentially important drivers of participation and outcomes (see section

2), (ii) statistical signi�cance, and (iii) balancing of the covariates in the treatment

and comparison samples. We usually start with a fairly general speci�cation and

drop variables that are grossly insigni�cant. This leads to satisfactory speci�cations

in most cases. In the few cases in which the balancing condition fails, we further

revise the speci�cation and include further interactions until we achieve balance. We

4Detailed information on the construction of theses variables is provided in the Online Appendix.
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take particular care in ensuring that past educational outcomes are well balanced

between treatment and control group members.

As a balancing test, we use the regression test suggested in Smith and Todd (2005).

For this purpose we regress each covariate used in a given propensity score speci�-

cation on a cubic in the estimated propensity score, the treatment dummy and the

cubic of the propensity score interacted with the treatment dummy. If the terms

involving the treatment dummy are jointly insigni�cant, than the treatment and

comparison samples are balanced with respect to the regressor under consideration.5

5 Results

5.1 Evidence on the Selection into Sports

We �rst turn to descriptive statistics on a number of key variables that may in�uence

the decision to participate in sports. Tables 2 to 3 show the means of these variables

in each of the four subsamples separately by participation status. The third column

for each subsample refers to the p-value from a test of equality of means.

The �rst set of variables are parental characteristics (see table 2). Except for sub-

group 1, the proportion of parents holding a university-entrance diploma is higher

for sporty adolescents, especially for women on the high school track the di�erence

is highly signi�cant (45.8% vs. 24.6%). Parents of sporty female adolescents on

the high school track also report earn about 20% more than those of nonparticipat-

ing females (e53,500 compared to e43,700). We also have information on parental

leisure activities. Parental participation in sports di�ers between sporty and non-

sporty adolescents. Within each subgroup sporty children have more sporty parents

and especially for female adolescents the di�erence is signi�cant for both mothers

and fathers. Examining parental cultural activities as well as social engagement in

leisure we see that especially mothers of female adolescents di�er in these activi-

ties. Mothers of sporty girls are more likely to engage in cultural activities (14.2%

vs. 7.2% for low track and 32.9% vs. 18.1% for high track) and to volunteer in

clubs, social services or public initiatives (18.1% vs. 12.6% for low track and 24.2%

vs. 16.3% for high track) in their leisure than mothers of female adolescents not

participating in sports. To round o� the descriptive results for mothers, sporty ado-

lescent mothers have higher levels of self-esteem; except for young women on the

low school track the disparity is signi�cant. In contrast to mother's result leisure

5Detailed test results are available in the Online-Appendix.
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activities of fathers (besides sport) show no clear pattern for sporty and non-sporty

young adults. In most cases di�erences are insigni�cant. Finally, we know about the

quality of the relationship between parents and adolescents. Especially for female

sporty young adults we attest a signi�cantly better relationship with their parents

than their non-sporty counterpart, 68.6% vs. 57.3% for low track and 81.6% vs.

67.5% for high track state a (very) good relationship with at least one parent.

� Insert table 2 about here. �

Table 3 shows selected regional characteristics. Adolescents in East Germany engage

less often in sports than West Germans. The di�erence is with around 4 percentage

points especially big among young adults on the low school track. In addition, we

�nd signi�cant di�erences in sports enrolment according to the size of the city in

which the youth grew up. However, no consistent patterns emerge across gender

and school track.

� Insert table 3 about here. �

The third set of variables captures adolescents' personal characteristics, their class

environment, and their position within the family (see table 4). Most strikingly,

young people who engage in sports are also more likely to engage in other leisure

activities than their non-sporty counterparts. This pattern holds for all four sub-

samples. For each subgroup, youths engaging in sports are more active in cultural

activities, volunteering, and playing music, with the di�erences often being highly

signi�cant. Furthermore, sporty people are more likely to work or have worked in

the past in part-time jobs to supplement their pocket money. Male youths in the

low school track who engage in sports have better grades in math, German and the

�rst foreign language and are less likely to have repeated a grade in the past. This

suggests, that the participants are a positive selection in terms of their cognitive

skills and past academic achievement. We �nd a similar pattern for girls in the high

school track. However, among girls in the low school track, participants and non-

participants show equal academic performance and among boys in the high school

track the nonparticipants outperform the participants.

� Insert table 4 about here. �

Next, we summarize the results from the propensity score estimations.6 We �t

separate probit models on the four subsamples in order to achieve the best balancing

6The complete results of the propensity score estimations can be found in the Online Appendix.
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results. For the propensity scores we consider additional covariates beyond those

described above, such as polynomials of father's and mother's age.7 A rich and

�exible model for the participation decision is important in order to address the

nonrandom selection into sports participation. In particular, we try to control for

all variables that may simultaneously a�ect the treatment status and outcomes.

For male adolescents in the low track father's vocational and academic quali�cation

have a signi�cant (at least at 10% signi�cance level) and negative e�ect on sport

participation. Also mother's standardized self-esteem and her age coe�cients are

signi�cant and negative in this model, the older and more self-con�dent a mother is

the less likely young men participate in sport. Paternal sport over the last 10 years

has a signi�cant and positive in�uence on adolescent's sport participation. Consis-

tent with the bivariate analysis in table 4, sporty people are additionally engage in

other leisure activities, social engagement and musical activities are signi�cant in

explaining sport participation.

In the model for young women on the low school track father's vocational quali�-

cation has again a signi�cant negative in�uence on adolescents' sport participation.

In addition mother's social sensibility and sport participation have a signi�cantly

positive in�uence just as di�erent variables that measure parents-children relations

and cultural activities in leisure. For male adolescents on high school track coe�-

cients for mother's sport participation is signi�cant and positive as well as the place

where they grew up. According to reference category �big city� as childhood place

coe�cients for each category of smaller cities or countryside is signi�cantly positive.

Also adolescents with single parents are more likely to be sportive. As noted before

coe�cients of other leisure activities are signi�cant and positive. Cultural activi-

ties, social engagement and currently doing or did a part-time job determines sport

participation positively. Furthermore dummy for youngest child in family seems to

be relevant in explaining the treatment.

The estimates for male youths on the high school track show the following patterns.

Mother's sports participation signi�cantly increases the probability that the youth

participates in sports. In addition, coe�cients for di�erent childhood places are

positive and signi�cant, too. Relative to big cities, the reference category, the prob-

ability to participate in sports is higher if someone grew up in a smaller city or the

countryside. Also adolescents with single parents are more likely to participate in

sports. Youths who engage in cultural activities, volunteering and part-time jobs

during their leisure also show a greater probability to participate in sports. Finally,

7The Online Appendix contains a complete list of the covariates used.
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birth order tends in�uence the probability to participate in sports. Being a single

child, the oldest or the youngest sibling increases the probability of sport activities,

but only for the last the e�ect is statistically signi�cant.

In our last group, female adolescents on the high school track coe�cients of fa-

ther's age as well as for his extraversion level, former cultural and sport activity are

signi�cant. The own cultural activity plays an important role in explaining sport

participation, too. In contrast to the �rst three groups, coe�cients for grades and

for their interaction with school type are signi�cant. Additionally women born in

�rst half year are less sporty than women born in the second half year.

We achieve excellent balancing results in all for subsamples. The null hypothesis

of su�cient balancing cannot be rejected at the �ve percent level for any of the

covariates. Only in eleven cases, the p-value is below ten percent.

5.2 Impacts of Sports Participation

We start with a descriptive comparison of the sample means of our outcome variables

across participants and nonparticipants in the four subsamples. Table 5 provides

means on the three outcomes highest school degree attained, adolescents opinions

about important job characteristics and about the determinants of social success.

� Insert table 5 about here. �

For girls and boys in the low school track,8 sports is positively associated with educa-

tional attainment. Participants in sports are less likely to drop out of school without

a degree or to attain a Hauptschulabschluss, the lowest secondary school degree in

Germany that can be obtained after the ninth grade. In particular, among female

participants in the low school track, the dropout rate is 2.5% compared to 5.9% and

the share graduating with Hauptschulabschluss is 21% compared to 37%. Among

boys in the low school track, 4.4% participants drop out compared to 8.4% non-

participants and 42% of sports participants terminate with a Hauptschulabschluss

compared to 45% of the nonparticipants. For youths in the high school track that

prepares for the Abitur, the school diploma obtained after grade twelve or 13, we

�nd a similar picture for girls but the opposite for boys. For girls engaging in sports

8The low school track subsumes the two lower tiers of secondary schooling in Germany. They
prepare for vocational training. After completing the tenth grade, students with good marks may
move on to the highest tier to obtain the Abitur, the school exit exam after grade twelve or 13
that grants access to tertiary education.
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the probability to exit school without the Abitur is 15 percentage points lower, down

from 26%.

A couple of interesting di�erences emerge between participants and nonparticipants

also when it comes to the importance of di�erent characteristics of future jobs.

Young people engaging in sports are more likely to name good promotion possibilities

as an important job characteristic. The di�erence in means across participants and

nonparticipants is particularly big among male students in the low school track.

Boys on either school track who engage in sports are more likely to consider the

possibility to interact with other people as an important job characteristic. In all

subsamples, except that of girls in the high school track, adolescents engaging in

sports show a higher probability to consider the possibility to help others as an

important job characteristic.

Concerning youths' opinions about the determinants of social success we �nd impor-

tant di�erences between participants and nonparticipants in the low school track,

while participants and nonparticipants in the high school track tend to be more sim-

ilar. In particular, youths in the low track who participate in sports more strongly

believe that social success depends on individual merit rather than unfair behavior

and external factors such as family background. They report less often that ex-

ploiting others and toughness are important determinants. Concerning the former

the di�erence is both large (about 8 percentage points or 35%) and statistically

signi�cant. A larger fraction of participants considers working hard and showing

initiative as important for moving up in society. The di�erence amounts to 3 per-

centage points, which is of moderate size but highly signi�cant. Further, especially

girls in the low track who participate in sports are less likely to consider family

background and money as drivers of social success. For instance, 36% (41%) of

the participants compared to 48% (24%) of the nonparticipants respond that family

background (money) matters. Among teenagers in the high track some of these

di�erences between participants and nonparticipants appear as well but smaller in

magnitude and not signi�cant. This holds for exploiting others and family back-

ground. Unlike their fellow youths in the low school track, young people in the high

school track are more likely to consider intelligence as an important factor if they

participate in sports.

As the raw di�erences in means do not allow a causal interpretation, we now turn

to the matching estimates that allow us to control for potential confounders in a

�exible way. Tables 6 to 8 show the estimated treatment e�ect on the treated (ATT)

in the second column, the e�ect on the untreated (ATU) in the third, the average
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treatment e�ect (ATE) in the fourth and the e�ect obtained from an OLS regression

conditioning on the propensity score (OLS) in the �fth column. The ATT, ATU

and ATE are obtained through a Nadaraya Watson kernel matching procedure as

described in section 4, see in particular equation (1).9 Bootstrapped standard errors

are given in parentheses.

� Insert table 6 about here. �

Looking at the estimates for educational attainment in table 6 we see that the di�er-

ences between participants and nonparticipants often diminish and become insignif-

icant once we control for potential confounders such as past academic achievement

and family background. Some impact estimates, though, are both economically

sizeable and statistically signi�cant. Boys in the low track who do not engage in

sports would have bene�tted from a 5.5 percentage points lower probability to drop

out of school without a degree had they instead participated in sports. Girls in the

low track who participate in sports have a 14 percentage points lower probability

to exit school with the lowest secondary degree (Hauptschulabschluss) and a 9 per-

centage points higher probability to obtain the highest secondary schooling degree

(Abitur) that entitles to university studies. In contrast, there are no statistically

signi�cant treatment e�ects for young persons on the high school track. However,

the point estimates indicate a bene�cial e�ect of sports involvement on educational

attainment.

� Insert table 7 about here. �

Table 7 contains the results for the job characteristics. There are sizeable and

statistically signi�cant e�ects for the characteristic good promotion possibilities,

especially among teenagers in the low school track. For boys in the low school track

we obtain an ATT and ATU of about 11 percentage points, for girls in the low school

track the corresponding numbers are 9 and 5 percentage points. Boys in the low track

who participate in sports also have an 12 percentage points higher probability to

indicate interaction with other people as an important job characteristic. However,

there is no evidence for a similar e�ect in the other three subgroups. For girls in the

high school track the impact estimates point in the opposite direction. Further, there

tends to be a positive treatment e�ect for the job characteristic `helping others'. For

9We performed the matching analysis also using local linear matching. The estimates are very
similar and provided in the Online Appendix in tables B7 to B9.
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boys in the low track and girls in the high track the ATT is 7 and 11 percentage

points, respectively.

� Insert table 8 about here. �

Our last set of outcomes covers adolescents' beliefs about the determinants of social

success. The treatment e�ect estimates are displayed in table 8. By and large, the

treatment e�ect estimates are in line with the results of the comparison of sample

means between participants and nonparticipants. Again, controlling for confounding

e�ects tends to reduces the outcome di�erences between participants and nonpartici-

pants in some of the cases. Participating in sports has a negative e�ect on considering

exploiting others as a determinant for moving up in society. While the ATT is −4

percentage points the ATU is −10 percentage points and highly signi�cant for boys

in the low track. For the other subgroups, the point estimates are also consistently

negative, ranging between −3 and −13 percentage points. Participating in sports

reduces the probability to consider money as a determinant of social success in the

two low track samples. The point estimates of the ATE are large (−18 percentage

points for males and −11 percentage points for females) and statistically signi�cant.

6 Conclusion

This paper investigates the determinants of participating in sports during adoles-

cence and its e�ect on educational attainment and youths' assessments of the de-

terminants of social success and important future job characteristics. In order to

account for the selfselection of youths into sports we exploit the detailed informa-

tion in our panel data set on the youths' personal characteristics, past academic

performance, family background, their own as well as their parents involvement in

di�erent leisure activities and the regional environment. We use kernel matching

on the estimated propensity score combined with weighted regressions to �exibly

account for potential confounders of sports participation. We stratify our sample by

gender and school track (non university oriented and university bound) and estimate

separate e�ects for each of the four groups.

A number of interesting patterns emerge when looking the determinants of partic-

ipation status. Participants in sports tend to be generally more active in leisure.

They are more likely to also play a musical instrument or volunteer. Similarly, the

parents of youths who participate in sports are more active during their leisure than

15



those of youths who do not engage in sports. Further participants in sports tend to

be a slightly positive selection in terms of their own past academic performance and

their parental background.

Turning to our treatment e�ect estimates we �rst �nd that participation in sports

tends to reduce the probability of secondary school drop out. Further, there is ev-

idence that participating in sports increases the likelihood that youths rate good

promotion possibilities and the possibility to interact with others or to help others

as important job characteristics. Finally, we �nd that participating in sports reduces

the likelihood that youths consider unfair behaviors such as exploiting others and

external circumstances such as family background and money as drivers of social

success. Instead, participating in sports increases the probability that youth rate

indicators related to personal merit as important determinants of social success.

Overall, the bene�cial e�ects of sports participation tend to be stronger for ado-

lescents on the non university oriented secondary schooling tracks, that prepare for

vocational training or direct entry into the labor market.

Thus, our study provides evidence consistent with the hypothesis that experiences

and informal learning activities during adolescence in�uence the development of

skills and attitudes that are important for educational and social success. Our

results further suggest that informal learning activities during leisure such as sports

may contribute to reducing social disparities.
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Tables

Table 1: Sample Sizes and Participation in Sports

Subgroup 1: Subgroup 2: Subgroup 3: Subgroup 4:
Men on Women on Men on Women on

Low School Track Low School Track High School Track High School Track
Sports No Sports Sports No Sports Sports No Sports Sports No Sports

Sample Size 1,025 886 578 708
721 304 491 395 484 94 535 173

Unweighted Proportion 70.34% 29.66% 55.42% 44.58% 83.74% 16.26% 75.56% 24.44%
Weighted Proportion 70.50% 29.50% 53.87% 46.13% 86.92% 13.08% 76.74% 23.26%

Table 2: Means of Parental Characteristics

Subgroup 1: Subgroup 2: Subgroup 3: Subgroup 4:

Men on Women on Men on Women on

Low School Track Low School Track High School Track High School Track

Sports No
sports

p-val Sports No
sports

p-val Sports No
sports

p-val Sports No
sports

p-val

At least one parent with
university-entrance diploma

.071 .103 .117 .07 .045 .115 .44 .359 .141 .458 .246 0

Parental income, mean value 38.3 37.5 .666 37.2 37.8 .708 56.7 57.5 .844 53.5 43.7 0

Parental income, std. deviation 8.9 7.8 .198 7.8 10.3 .092 11 9.2 .131 .094 .082 .152

Father

vocational quali�cation .911 .934 .206 .912 .929 .358 .57 .499 .214 .605 .703 .018

tertiary quali�cation .073 .063 .564 .066 .06 .718 .409 .453 .44 .375 .264 .006

no voc. or acad. qual. .016 .003 .024 .022 .01 .152 .021 .047 .264 .019 .033 .352

sports .425 .258 0 .407 .299 .002 .561 .487 .228 .565 .394 0

culturally active .078 .12 .084 .088 .037 .004 .231 .247 .762 .153 .192 .288

socially engaged .251 .224 .412 .203 .178 .404 .262 .174 .066 .261 .203 .138

tv-consumption .87 .909 .128 .941 .887 .028 .878 .836 .406 .848 .863 .682

pc-consumption .52 .522 .962 .556 .491 .122 .749 .671 .216 .717 .603 .022

self-esteem 1.746 1.762 .59 1.786 1.775 .686 1.925 1.813 .012 1.855 1.836 .586

Big-Five - neuroticism 3.866 3.907 .642 3.836 3.817 .814 3.6 3.938 .018 3.734 3.874 .204

Big-Five - extraversion 4.656 4.658 .98 4.722 4.67 .528 4.77 4.568 .12 4.621 4.32 .004

Big-Five - openness 4.227 4.205 .786 4.246 4.262 .85 4.67 4.651 .882 4.451 4.332 .264

Big-Five - agreeableness 5.203 5.079 .142 5.187 5.132 .472 5.202 5.082 .378 5.119 5.062 .584

Big-Five - conscientiousness 5.984 5.821 .03 5.96 5.925 .632 5.984 6.027 .658 5.905 5.992 .242

Mother

vocational quali�cation .897 .923 .176 .905 .932 .142 .594 .667 .178 .705 .817 .002

tertiary quali�cation .065 .049 .304 .054 .042 .404 .374 .299 .156 .277 .155 0

no voc. or acad. qual. .038 .028 .406 .041 .026 .214 .033 .035 .924 .018 .028 .47

sports .423 .394 .4 .456 .283 0 .697 .453 0 .628 .359 0

culturally active .126 .113 .564 .142 .072 0 .313 .33 .75 .329 .181 0

socially engaged .16 .121 .10 .181 .126 .024 .262 .165 .026 .242 .163 .02

tv-consumption .894 .893 .968 .904 .901 .896 .844 .823 .67 .79 .787 .94

pc-consumption .382 .393 .77 .437 .347 .016 .684 .542 .024 .633 .49 .002

self-esteem 1.694 1.741 .068 1.717 1.703 .574 1.829 1.669 0 1.812 1.759 .07

Big-Five - neuroticism 4.227 4.197 .706 4.239 4.089 .05 4.058 4.082 .866 4.099 4.185 .422
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Big-Five - extraversion 4.922 4.935 .870 4.969 5.004 .63 5.031 5.016 .904 4.861 4.82 .656

Big-Five - openness 4.418 4.5 .302 4.546 4.397 .05 4.719 4.845 .294 4.738 4.563 .08

Big-Five - agreeableness 5.611 5.536 .25 5.607 5.618 .858 5.546 5.566 .842 5.498 5.418 .336

Big-Five - conscientiousness 6.113 6.011 .086 6.04 5.989 .408 6.015 6.1 .278 5.96 5.935 .726

With whom did adolescent grow
up?

15 years with both parents .683 .605 .018 .702 .66 .184 .773 .813 .372 .74 .741 .98

at least 10 yrs with both par-
ents

.073 .09 .372 .047 .113 0 .089 .042 .053 .115 .15 .252

at least 10 yrs with single par-
ent

.089 .137 .032 .096 .076 .288 .045 .007 .002 .04 .047 .702

at least 10 yrs with parent and
partner

.027 .044 .2 .049 .026 .068 .02 .059 .122 .025 .033 .588

at least 10 yrs with no parents .012 0 .004 .014 .011 .69 .002 0 .326 .001 0 .464

Relationship with parents

at least one parent is important .987 .977 .322 .972 .984 .234 .983 1 .004 .992 .922 .002

at least with one parent often
dispute

.241 .21 .294 .267 .362 .004 .293 .26 .526 .332 .283 .244

at least with one parent good .626 .585 .242 .686 .573 0 .759 .709 .346 .816 .675 0

Table 3: Means of Regional Characteristics

Subgroup 1: Subgroup 2: Subgroup 3: Subgroup 4:

Men on Women on Men on Women on

Low School Track Low School Track High School Track High School Track

Sports No
sports

p-val Sports No
sports

p-val Sports No
sports

p-val Sports No
sports

p-val

Lives in East Ger. .18 .221 .14 .164 .21 .082 .179 .221 .366 .227 .265 .32

Grew up in big city .181 .19 .736 .173 .231 .034 .199 .331 .012 .244 .194 .16

Grew up in medium city .201 .162 .132 .207 .188 .48 .195 .227 .496 .197 .226 .426

Grew up in small city .281 .264 .576 .247 .296 .106 .307 .17 .002 .243 .242 .978

Grew up in countryside .338 .385 .156 .374 .286 .006 .3 .272 .58 .315 .338 .58

Table 4: Means of Adolescents' Characteristics

Subgroup 1: Subgroup 2: Subgroup 3: Subgroup 4:

Men on Women on Men on Women on

Low School Track Low School Track High School Track High School Track

Sports No
sports

p-val Sports No
sports

p-val Sports No
sports

p-val Sports No
sports

p-val

Foreign origin .264 .182 .004 .26 .312 .09 .187 .225 .416 .188 .285 .012

Share of foreign students in class
≥ 50%

.263 .276 .67 .28 .202 .006 .078 .054 .362 .026 .142 0

Leisure Activity

job .421 .367 .104 .478 .287 0 .529 .356 .002 .584 .373 0

tv-consumption .843 .862 .448 .772 .848 .006 .771 .733 .464 .766 .756 .8

pc-consumption .488 .468 .574 .232 .175 .044 .607 .492 .05 .221 .249 .48

read .165 .136 .248 .241 .257 .6 .266 .302 .504 .39 .323 .124

culture .08 .047 .038 .282 .134 0 .155 .053 0 .356 .131 0

music .174 .112 .005 .335 .265 .014 .459 .476 .386 .585 .471 .005

19



socially engaged .491 .351 0 .552 .387 0 .525 .366 .006 .574 .408 0

Past Academic Performance

grade math 2.98 3.13 .024 3.19 3.14 .46 2.91 2.55 .004 2.91 3.03 .222

grade German 3.17 3.28 .054 2.84 2.84 1 2.96 2.83 .22 2.66 2.6 .382

grade �rst foreign lang. 3.27 3.38 .106 2.98 2.96 .758 2.92 2.63 .01 2.69 2.81 .162

ever repeated grade .334 .383 .138 .259 .254 .866 .111 .057 .054 .061 .091 .216

Quarter of Birth

quarter 1 .245 .274 .374 .272 .268 .902 .231 .334 .064 .253 .308 .204

quarter 2 .221 .266 .162 .223 .233 .744 .284 .194 .064 .243 .296 .216

quarter 3 .246 .236 .752 .274 .228 .142 .249 .316 .224 .281 .238 .294

quarter 4 .287 .225 .05 .231 .272 .194 .236 .156 .074 .223 .157 .064

Birth Order

single child .146 .12 .27 .14 .131 .706 .163 .147 .696 .139 .24 .006

oldest child .361 .296 .048 .357 .317 .224 .384 .47 .132 .387 .284 .012

youngest child .325 .364 .248 .293 .32 .402 .34 .255 .094 .345 .395 .246

Table 5: Means of Outcome Variables

Subgroup 1: Subgroup 2: Subgroup 3: Subgroup 4:

Men on Women on Men on Women on

Low School Track Low School Track High School Track High School Track

Sports No
sports

p-val Sports No
sports

p-val Sports No
sports

p-val Sports No
sports

p-val

Highest School Degree

Hauptschulabschluss (after
grade 9)

.424 .446 .576 .213 .371 0

Realschulabschluss (after grade
10)

.444 .38 .098 .634 .53 .008

(Fach-)Abitur (after grade 12
or 13)

.088 .09 .93 .128 .04 0 .793 .844 .356 .889 .743 .002

Dropout .044 .084 .05 .025 .059 .034 .207 .156 .356 .111 .257 .002

Important Job Characteristics

Secure job, career .646 .576 .038 .622 .649 .408 .534 .476 .304 .547 .59 .322

High income .283 .318 .27 .229 .222 .804 .271 .181 .044 .178 .253 .044

Good promotion poss. .36 .197 0 .336 .255 .008 .335 .197 .004 .243 .221 .45

Recognized in society .277 .237 .176 .235 .28 .13 .168 .187 .666 .159 .143 .606

Enough leisure time .139 .144 .834 .121 .127 .788 .105 .1 .884 .096 .132 .212

Interesting job, career .507 .523 .642 .567 .513 .11 .601 .68 .138 .71 .711 .98

Independent working .385 .389 .904 .45 .369 .014 .294 .36 .222 .337 .446 .012

Interaction with other people .266 .154 0 .487 .44 .164 .231 .182 .27 .349 .352 .942

Important for society .152 .13 .352 .215 .177 .156 .108 .037 .004 .137 .124 .658

Good health, safety conditions .407 .412 .882 .481 .475 .86 .444 .445 .986 .466 .462 .928

Allows family commitment .241 .189 .06 .252 .287 .246 .32 .299 .686 .35 .294 .168

Can help others .156 .081 0 .323 .267 .068 .118 .088 .362 .195 .202 .842

Determinants of Social Success

Working hard .973 .942 .036 .979 .945 .01 .96 .977 .338 .972 .977 .708

Exploiting others .157 .237 .004 .09 .155 .004 .271 .293 .667 .188 .234 .206

Intelligence .873 .779 0 .835 .818 .508 .858 .955 0 .875 .904 .276

Family background .45 .507 .10 .364 .483 0 .442 .45 .888 .441 .493 .236
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Specialized training .934 .931 .862 .911 .893 .374 .928 .939 .69 .961 .939 .276

Money .323 .483 0 .242 .408 0 .438 .312 .018 .354 .413 .168

School grades .936 .96 .10 .938 .925 .448 .893 .995 0 .963 .964 .952

Being tough .285 .306 .506 .179 .244 .02 .372 .274 .056 .214 .227 .722

Connections .819 .838 .46 .712 .765 .074 .794 .833 .364 .778 .761 .648

Being politically active .276 .319 .176 .248 .271 .444 .262 .345 .118 .212 .224 .742

Being male .278 .384 .002 .242 .306 .034 .233 .268 .482 .313 .289 .548

Showing initiative .898 .883 .492 .939 .892 .014 .933 .989 0 .965 .947 .342
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Table 6: Matching Estimates for Outcomes Related to Highest School Degree

ATT ATU ATE OLS

Subgroup 1: Males, Low School Track

Hauptschulabschluss (after
grade 9)

0.004 (0.063) 0.052 (0.058) 0.018 (0.056) 0.046 (0.054)

Realschulabschluss (after
grade 10)

0.039 (0.063) 0.011 (0.058) 0.031 (0.057) 0.014 (0.055)

(Fach-)Abitur (after grade
12 or 13)

-0.049 (0.045) -0.008 (0.033) -0.036 (0.039) -0.041 (0.037)

Dropout 0.006 (0.024) -0.055 (0.026)∗∗ -0.013 (0.023) -0.018 (0.025)

Subgroup 2: Females, Low School Track

Hauptschulabschluss (after
grade 9)

-0.142 (0.061)∗∗ -0.068 (0.066) -0.108 (0.053)∗∗ -0.146 (0.049)∗∗∗

Realschulabschluss (after
grade 10)

0.050 (0.062) 0.003 (0.069) 0.028 (0.056) 0.036 (0.053)

(Fach-)Abitur (after grade
12 or 13)

0.089 (0.025)∗∗∗ 0.064 (0.028)∗∗ 0.077 (0.023)∗∗∗ 0.085 (0.026)∗∗∗

Dropout 0.003 (0.018) 0.002 (0.037) 0.003 (0.022) 0.025 (0.018)

Subgroup 3: Males, High School Track

(Fach-)Abitur (after grade
12 or 13)

0.039 (0.105) 0.066 (0.074) 0.044 (0.094) 0.034 (0.091)

Dropout -0.039 (0.105) -0.066 (0.074) -0.044 (0.094) -0.034 (0.091)

Subgroup 4: Females, High School Track

(Fach-)Abitur (after grade
12 or 13)

0.084 (0.074) 0.130 (0.103) 0.096 (0.067) 0.097 (0.068)

Dropout -0.084 (0.074) -0.130 (0.103) -0.096 (0.067) -0.097 (0.068)

Table 7: Matching Estimates for Outcomes Related to Job Characteristics

ATT ATU ATE OLS

Subgroup 1: Males, Low School Track

Secure job, career 0.077 (0.052) 0.049 (0.051) 0.069 (0.047) 0.066 (0.048)

High income -0.023 (0.049) -0.046 (0.046) -0.030 (0.044) -0.031 (0.044)

Good promotion poss. 0.147 (0.049)∗∗∗ 0.106 (0.044)∗∗ 0.135 (0.042)∗∗∗ 0.134 (0.043)∗∗∗

Recognized in society 0.034 (0.046) 0.024 (0.049) 0.031 (0.041) 0.026 (0.041)

Enough leisure time 0.013 (0.035) 0.019 (0.037) 0.014 (0.032) 0.007 (0.032)

Interesting job, career -0.022 (0.056) -0.010 (0.051) -0.018 (0.051) -0.024 (0.051)

Independent working -0.012 (0.052) -0.009 (0.047) -0.011 (0.046) -0.012 (0.046)

Interacting with others 0.118 (0.034)∗∗∗ 0.079 (0.036)∗∗ 0.106 (0.031)∗∗∗ 0.104 (0.031)∗∗∗

<continued on next page>
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Table 7: Matching Estimates for Outcomes Related to Job Characteristics
<continued>

ATT ATU ATE OLS

Important for society 0.031 (0.043) 0.013 (0.037) 0.025 (0.037) 0.025 (0.037)

Good health, safety cond. 0.017 (0.053) -0.035 (0.052) 0.002 (0.048) -0.004 (0.048)

Allows family duties 0.031 (0.043) 0.024 (0.034) 0.029 (0.037) 0.023 (0.038)

Can help others 0.068 (0.032)∗∗ 0.081 (0.033)∗∗ 0.072 (0.030)∗∗ 0.070 (0.030)∗∗

Subgroup 2: Females, Low School Track

Secure job, career 0.022 (0.050) -0.026 (0.054) 0.001 (0.045) -0.010 (0.044)

High income 0.057 (0.040) 0.043 (0.049) 0.050 (0.036) 0.062 (0.037)∗

Good promotion poss. 0.094 (0.042)∗∗ 0.045 (0.050) 0.072 (0.037)∗ 0.094 (0.038)∗∗

Recognized in society -0.011 (0.045) -0.034 (0.051) -0.021 (0.039) -0.016 (0.040)

Enough leisure time 0.007 (0.034) -0.022 (0.032) -0.006 (0.028) 0.013 (0.028)

Interesting job, career 0.034 (0.056) 0.035 (0.058) 0.034 (0.049) 0.043 (0.049)

Independent working 0.019 (0.057) 0.035 (0.055) 0.026 (0.047) 0.070 (0.049)

Interacting with others -0.017 (0.059) 0 (0.056) -0.009 (0.051) 0.005 (0.053)

Important for society 0.024 (0.042) 0.012 (0.040) 0.019 (0.035) 0.040 (0.037)

Good health, safety cond. -0.015 (0.056) 0.016 (0.063) -0.001 (0.052) 0.022 (0.050)

Allows family duties -0.018 (0.050) -0.037 (0.051) -0.027 (0.042) 0.003 (0.042)

Can help others 0.040 (0.054) -0.012 (0.051) 0.017 (0.046) 0.029 (0.047)

Subgroup 3: Males, High School Track

Secure job, career 0.038 (0.117) 0.033 (0.088) 0.037 (0.103) 0.060 (0.101)

High income 0.096 (0.088) 0.041 (0.062) 0.087 (0.078) 0.029 (0.072)

Good promotion poss. -0.035 (0.091) 0.064 (0.061) -0.019 (0.080) 0.035 (0.066)

Recognized in society 0.070 (0.061) 0.043 (0.056) 0.066 (0.055) 0.066 (0.055)

Enough leisure time 0.031 (0.051) 0.021 (0.040) 0.029 (0.045) -0.008 (0.044)

Interesting job, career 0.044 (0.107) -0.034 (0.079) 0.031 (0.095) 0.024 (0.093)

Independent working -0.070 (0.106) -0.038 (0.076) -0.064 (0.094) -0.058 (0.096)

Interacting with others 0.009 (0.101) 0.083 (0.064) 0.021 (0.089) 0 (0.081)

Important for society 0.026 (0.071) 0.093 (0.034)∗∗∗ 0.037 (0.062) 0.048 (0.040)

Good health, safety cond. -0.037 (0.109) 0.069 (0.080) -0.020 (0.097) 0.006 (0.090)

Allows family duties -0.115 (0.103) 0.084 (0.075) -0.082 (0.091) 0.049 (0.090)

Can help others 0.005 (0.060) 0.039 (0.041) 0.011 (0.053) 0.006 (0.046)

Subgroup 4: Females, High School Track

Secure job, career -0.110 (0.073) -0.119 (0.085) -0.112 (0.066)∗ -0.063 (0.067)

High income -0.075 (0.077) -0.111 (0.062)∗ -0.083 (0.063) -0.033 (0.066)

Good promotion poss. -0.005 (0.078) -0.060 (0.056) -0.018 (0.067) -0.036 (0.061)

<continued on next page>

23



Table 7: Matching Estimates for Outcomes Related to Job Characteristics
<continued>

ATT ATU ATE OLS

Recognized in society -0.015 (0.058) 0.038 (0.060) -0.002 (0.050) -0.011 (0.044)

Enough leisure time -0.003 (0.046) -0.009 (0.075) -0.004 (0.044) 0.024 (0.047)

Interesting job, career 0.047 (0.072) -0.002 (0.080) 0.035 (0.063) 0.065 (0.059)

Independent working -0.077 (0.070) -0.037 (0.091) -0.068 (0.062) -0.128 (0.059)∗∗

Interacting with others -0.083 (0.083) -0.140 (0.071)∗∗ -0.097 (0.070) -0.089 (0.063)

Important for society 0.003 (0.052) -0.030 (0.048) -0.005 (0.044) -0.002 (0.043)

Good health, safety cond. 0.015 (0.071) -0.011 (0.082) 0.008 (0.063) -0.035 (0.062)

Allows family duties 0.006 (0.077) -0.001 (0.087) 0.004 (0.070) -0.005 (0.063)

Can help others 0.106 (0.038)∗∗∗ -0.074 (0.062) 0.062 (0.035)∗ 0.101 (0.044)∗∗

Table 8: Matching Estimates for Outcomes Related to Social Success

ATT ATU ATE OLS

Subgroup 1: Males, Low School Track

Working hard 0.040 (0.030) 0.028 (0.022) 0.036 (0.027) 0.037 (0.026)

Exploiting others -0.043 (0.039) -0.103 (0.037)∗∗∗ -0.061 (0.034)∗ -0.058 (0.034)∗

Intelligence 0.039 (0.046) 0.083 (0.040)∗∗ 0.052 (0.038) 0.059 (0.037)

Family background -0.062 (0.060) -0.040 (0.052) -0.055 (0.052) -0.065 (0.053)

Specialized training 0.012 (0.032) 0.003 (0.026) 0.009 (0.029) 0.013 (0.027)

Money -0.175 (0.051)∗∗∗ -0.142 (0.048)∗∗∗ -0.165 (0.045)∗∗∗ -0.167 (0.045)∗∗∗

School grades -0.003 (0.031) -0.014 (0.021) -0.006 (0.027) -0.006 (0.027)

Being tough 0.007 (0.047) -0.001 (0.045) 0.004 (0.042) -0.001 (0.042)

Connections -0.032 (0.043) -0.031 (0.037) -0.031 (0.037) -0.032 (0.037)

Being polit. active -0.041 (0.050) -0.030 (0.046) -0.037 (0.043) -0.036 (0.043)

Being male -0.055 (0.051) -0.073 (0.049) -0.060 (0.045) -0.065 (0.045)

Showing initiative 0.027 (0.042) 0.039 (0.030) 0.030 (0.035) 0.021 (0.035)

Subgroup 2: Females, Low School Track

Working hard 0.025 (0.025) 0.018 (0.028) 0.022 (0.023) 0.014 (0.024)

Exploiting others -0.055 (0.042) -0.053 (0.039) -0.054 (0.036) -0.041 (0.037)

Intelligence 0.044 (0.045) 0.052 (0.040) 0.048 (0.037) 0.044 (0.036)

Family background -0.069 (0.055) -0.088 (0.056) -0.078 (0.048) -0.085 (0.048)∗

Specialized training -0.003 (0.031) 0.035 (0.029) 0.014 (0.025) 0.008 (0.025)

Money -0.075 (0.046) -0.154 (0.052)∗∗∗ -0.110 (0.042)∗∗∗ -0.116 (0.041)∗∗∗

School grades -0.012 (0.023) 0.009 (0.032) -0.003 (0.023) 0.002 (0.024)

<continued on next page>
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Table 8: Matching Estimates for Outcomes Related to Social Success <continued>

ATT ATU ATE OLS

Being tough -0.067 (0.050) -0.039 (0.052) -0.054 (0.043) -0.048 (0.044)

Connections -0.042 (0.045) -0.007 (0.048) -0.026 (0.039) -0.022 (0.038)

Being polit. active 0.008 (0.050) -0.002 (0.053) 0.004 (0.044) 0.019 (0.044)

Being male -0.051 (0.050) -0.012 (0.059) -0.034 (0.046) -0.021 (0.047)

Showing initiative -0.019 (0.021) 0.035 (0.035) 0.005 (0.023) 0.028 (0.025)

Subgroup 3: Males, High School Track

Working hard -0.033 (0.016)∗∗ -0.024 (0.024) -0.032 (0.016)∗∗ -0.018 (0.022)

Exploiting others -0.029 (0.105) -0.030 (0.077) -0.029 (0.094) -0.102 (0.089)

Intelligence -0.012 (0.064) -0.075 (0.036)∗∗ -0.023 (0.056) -0.049 (0.041)

Family background 0.096 (0.103) -0.086 (0.082) 0.067 (0.089) 0.111 (0.091)

Specialized training -0.061 (0.028)∗∗ 0.022 (0.042) -0.048 (0.026)∗ -0.055 (0.035)

Money 0.171 (0.103)∗ 0.168 (0.086)∗∗ 0.170 (0.092)∗ 0.171 (0.093)∗

School grades -0.031 (0.058) -0.078 (0.028)∗∗∗ -0.038 (0.050) -0.081 (0.030)∗∗∗

Being tough 0.101 (0.094) 0.037 (0.085) 0.091 (0.085) 0.125 (0.076)

Connections 0.058 (0.099) -0.034 (0.058) 0.043 (0.087) 0.057 (0.078)

Being polit. active -0.028 (0.105) -0.018 (0.075) -0.026 (0.093) 0.048 (0.094)

Being male -0.019 (0.087) -0.019 (0.067) -0.019 (0.076) 0.040 (0.071)

Showing initiative 0.010 (0.056) -0.032 (0.026) 0.003 (0.048) -0.035 (0.024)

Subgroup 4: Females, High School Track

Working hard 0.019 (0.037) -0.055 (0.052) 0.001 (0.032) 0.003 (0.022)

Exploiting others -0.044 (0.068) -0.130 (0.058)∗∗ -0.065 (0.057) 0.005 (0.061)

Intelligence -0.012 (0.053) -0.033 (0.053) -0.017 (0.046) -0.009 (0.041)

Family background -0.033 (0.081) -0.003 (0.091) -0.026 (0.070) -0 (0.068)

Specialized training 0.057 (0.054) 0.047 (0.025)∗ 0.055 (0.044) 0.033 (0.035)

Money 0.055 (0.069) -0.062 (0.091) 0.026 (0.063) 0.027 (0.064)

School grades 0.036 (0.045) -0.025 (0.041) 0.021 (0.039) 0.013 (0.030)

Being tough -0.036 (0.075) -0.003 (0.083) -0.028 (0.066) 0.039 (0.062)

Connections -0.007 (0.068) 0.033 (0.074) 0.003 (0.059) -0 (0.059)

Being polit. active -0.021 (0.072) -0.077 (0.063) -0.035 (0.061) 0.027 (0.061)

Being male 0.049 (0.068) -0.080 (0.067) 0.018 (0.060) 0.013 (0.059)

Showing initiative 0.019 (0.030) -0.005 (0.039) 0.013 (0.028) -0.014 (0.026)
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Online Appendix

A List of Variables Used

Table A1: Variable De�nitions

Name De�nition

esbil Parental education in six categories: 0 missing value, 1 both
parents with university-entrance diploma, 2 both parents with
lower secondary or secondary school graduation, 3 one par-
ent with university-entrance diploma and one with lower sec-
ondary or secondary school graduation, 4 both parents with
other school graduation, 5 both parents with no school grad-
uation, 6 other combinations.

p_mincy10l,
p_mincy10l2,
p_sincy10l,
p_mincy10l_miss,
p_sincy10l_miss

Parental earnings. Mean value, mean value squared, standard
deviation and missing dummy variables for parents' annual
gross labor income of last 10 years. De�ated to 2005 prices
and measured in 100,000 e.

f_vqual, f_aqual,
f_vqual_miss

Dummy equal to one if father has vocational or academic grad-
uation and dummy for missing value.

m_vqual, m_aqual,
m_vqual_miss

Maternal variables.

f_agey, f_agey2,
f_agey_miss

Father's age, age squared and dummy for missing value.

m_agey, m_agey2,
m_agey_miss

Maternal variables.

f_lscomit10,
f_lscomit10_miss

Dummy equal to one if father is socially engaged. It cap-
tures voluntary participation in clubs or social services and
participation in public initiatives, political parties and local
government on at least a weekly basis.

m_lscomit10,
m_lscomit10_miss

Maternal variables.

f_lsculture10,
f_lsculture10_miss

Dummy equal to one if father is culturally active. It captures
artistic and musical activities performed on at least a weekly
basis.

m_lsculture10,
m_lsculture10_miss

Maternal variables.

<continued on next page>
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Table A1: Variable De�nitions <continued>

Name De�nition

f_lssport10,
f_lssport10_miss

Dummy equal to one if father performs sport on at least a
weekly basis.

m_lssport10,
m_lssport10_miss

Maternal variables.

f_lstv10,
f_lstv10_miss

Dummy equal to one if father watches tv daily.

m_lstv10,
m_lstv10_miss

Maternal variables.

f_lspc10,
f_lspc10_miss

Dummy equal to one if father uses pc daily.

m_lspc10,
m_lspc10_miss

Maternal variables.

f_zrsscale,
f_zrsscale_miss

Father's standardized locus of control. We used a modi�ed
Rotter-Scale of zero to three, where three depicts �perfect� in-
ternalizers and zero �perfect� externalizers. Through the stan-
dardization now positive values depict an above average belief
that one control the own life. For a detailed explanation see
Rotter (1966).

m_zrsscale,
m_zrsscale_miss

Maternal variables.

f_ptf1 - f_ptf5,
f_ptf_miss

Father's personality traits described by �ve factors: 1 Neu-
rocitism, 2 Extraversion, 3 Openness, 4 Agreeableness, 5 Con-
scientiousness. For a detailed explanation of these factors see
McCrae and Costa (1996). Each factor is constructed as an
index, the more distinctive the corresponding trait is within
an individual the higher is the index.

m_ptf1 - m_ptf5,
m_ptf_miss

Maternal variables.

live15 Information with whom adolescents grew up to the age of 15.
Six categories: 1 full 15 years with mother and father (biolog-
ical or adoptive), 2 at least 10 years and less than 15 years
with both father and mother (biological and adoptive), 3 at
least 10 years with single parent, 4 at least 10 years with one
parent and his/her partner, 5 at least 10 years with no parents,
6 other combinations.

<continued on next page>
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Table A1: Variable De�nitions <continued>

Name De�nition

impp Importance of parents. Three categories: 0 missing value, 1
at least one parent is (highly) important, 2 mother and father
are not/less important.

dispp Dispute with parents. Three categories: 0 missing value, 1
at least with one parent (very) often dispute, 2 sometimes or
never dispute with mother and father.

rshpp Quality of relationship with parents. Three categories: 0 miss-
ing value, 1 at least with one parent (very) good relationship,
2 with both parents medium till poor relationship.

east Dummy equal to one if adolescent lives in East Germany at
age 17.

chldhdp Information where adolescents spent the most time of their
childhood. Five categories: 0 missing value, 1 big city, 2
medium sized city, 3 small city, 4 countryside.

mig_fclass1 -
mig_fclass3,
fclass_miss

Interaction between migration background and proportion of
foreign pupils in current or last visited school class. 1 at least
50% foreign pupils, 2 about 25% foreign pupils, 3 less than
25% foreign pupils.

nmig_fclass1 -
nmig_fclass3

See above but for adolescents without migration background.

job Dummy equal to one if adolescent currently has or already had
a part-time job during secondary school education.

lscomit,
lscomit_miss

Dummy equal to one if adolescent is socially engaged. It covers
activities like voluntary participation in clubs or social services
(at least weekly), ever been active as class representative or
president of the student council and ever been a part of the
school newspaper.

lsculture, lscul-
ture_miss

Dummy equal to one if adolescent is culturally active. We
capture dance (if it is named as the most important sport)
and ever been active in an extra-curricular theater or dance
group as cultural activities.

lsmusic, lsmu-
sic_miss

Dummy equal to one if adolescent is musically active. It covers
individuals who either make active music (playing an instru-
ment or singing) or have ever been in an extra-curricular choir,
orchestra or music group.

<continued on next page>
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Table A1: Variable De�nitions <continued>

Name De�nition

lssport, lss-
port_miss

Dummy equal to one if adolescent con�rms either the state-
ment that one does sport or the statement that one has ever
been active in an extra-curricular volunteer sport group.

lstv, lstv_miss Dummy equal to one if adolescent watches tv daily.

lspc, lspc_miss Dummy equal to one if adolescent plays on the computer
or/and surfs the web daily.

lsread, lsread_miss Dummy equal to one if adolescent reads daily.

track, track2 Dummy variable for school type. In our analysis we distin-
guish between adolescents on a low and on a high school track,
where low school track includes Lower Secondary and Sec-
ondary School and high track Upper Secondary School and Fa-
choberschule. Track equal to one for Lower Secondary School
and track2 equal to one for Upper Secondary School.

grd_grmn,
grd_grmn_miss

Grade in school subject german on last report card measured
by a scale of 1-6. Additionally we let interact grade with school
type.

grd_mth,
grd_mth_miss

Grade in school subject math on last report card measured by
a scale of 1-6. Additionally we let interact grade with school
type.

grd_frlng,
grd_frlng_miss

Grade in �rst foreign language on last report card measured by
a scale of 1-6. Additionally we let interact grade with school
type.

qob Quarter of birth. 0 missing value, 1 �rst quarter, 2 second
quarter, 3 third quarter, 4 fourth quarter.

brth_schld,
brth_oldst,
brth_yngst,
brth_miss

Dummy variables for only child, oldest child, youngest child
and for ambiguous birth order information.

LSSD Dummy equal one if Hauptschulabschluss (exit exam after
grade 9) is the highest school degree.

SSD Dummy equal one if Realschulabschluss (exit exam after grade
10) is the highest school degree.

USSD Dummy equal one if (Fach-)Abitur (exit exam after grade 12
or 13) is the highest school graduation.

NSD Dummy variable for school dropouts.

<continued on next page>
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Table A1: Variable De�nitions <continued>

Name De�nition

success Twelve categories for di�erent factors which are important for
success in Germany from adolescents' point of view. 1 suc-
cess through working hard, 2 success through exploiting oth-
ers, 3 success through intelligence, 4 success through family
background, 5 success through specialized training, 6 success
through money, 7 success through school grades, 8 success
through being though, 9 success trough connections, 10 suc-
cess through being politically active, 11 success through being
male, 12 success through initiative.

ocpch Twelve categories for di�erent job factors which are impor-
tant for future job choice from adolescents' point of view. 1
a secure job/career 2 job with high income, 3 job with good
promotion possibilities, 4 job with recognition, 5 job which
allows for spare time, 6 interesting job/career 7 job which al-
lows for independent working, 8 job with a lot of interactions
with people, 9 job which is important for society, 10 job with
good health/safety conditions, 11 job which allows for family
commitments, 12 job where one can help others.
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B Detailed Estimation Results

Results of Propensity Score Estimations

Table B2: Coe�cients from Probit for Subgroup 1 (Men on Low School Track)

Variable Coe�cient (Std. Err.)
esbil2 -0.167 (0.382)
esbil3 -0.324 (0.381)
esbil4 -0.309 (0.437)
esbil5 0.472 (0.613)
esbil6 0.277 (0.479)
p_mincy10l -0.019 (0.447)
p_mincy10l_miss -0.432 (0.320)
p_mincy10l2 -0.078 (0.130)
p_sincy10l 0.444 (0.618)
p_sincy10l_miss -0.144 (0.245)
f_vqual -1.132∗∗ (0.524)
f_aqual -1.035∗ (0.565)
m_vqual 0.244 (0.340)
m_aqual 0.363 (0.392)
f_vqual_miss -1.532∗∗ (0.603)
m_vqual_miss 1.194∗ (0.644)
f_agey -0.018 (0.022)
m_agey -0.478∗∗∗ (0.173)
f_agey2 0.000 (0.000)
m_agey2 0.005∗∗∗ (0.002)
m_agey_miss -10.566∗∗∗ (3.841)
m_lscomit10 -0.058 (0.169)
f_lscomit10 -0.096 (0.155)
m_lsculture10 0.072 (0.173)
f_lsculture10 -0.444∗∗ (0.219)
m_lssport10 -0.048 (0.133)
f_lssport10 0.534∗∗∗ (0.147)
m_lstv10 0.221 (0.239)
m_lstv10_miss -0.136 (0.458)
f_lstv10 -0.270 (0.276)
f_lstv10_miss 0.052 (0.478)
m_lspc10 0.013 (0.147)
m_lspc10_miss 0.259 (0.377)
f_lspc10 -0.053 (0.157)
f_lspc10_miss -0.540 (0.374)
m_zrsscale -0.170∗∗ (0.071)
m_rsscale_miss -0.598 (0.409)
f_zrsscale -0.060 (0.076)
f_rsscale_miss 0.874∗∗ (0.409)

Continued on next page...
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... table B2 continued

Variable Coe�cient (Std. Err.)
m_ptf1 -0.019 (0.058)
m_ptf2 0.063 (0.065)
m_ptf3 -0.009 (0.065)
m_ptf4 0.057 (0.077)
m_ptf5 0.055 (0.088)
f_ptf1 -0.038 (0.071)
f_ptf2 -0.086 (0.072)
f_ptf3 0.024 (0.078)
f_ptf4 0.009 (0.078)
f_ptf5 0.102 (0.085)
m_ptf_miss 1.491∗ (0.761)
f_ptf_miss -0.581 (0.778)
live152 -0.123 (0.226)
live153 -0.227 (0.244)
live154 -0.144 (0.182)
impp0 -0.448 (0.758)
impp2 -0.336 (0.372)
dispp1 0.024 (0.131)
rshpp0 -0.044 (0.713)
rshpp1 0.079 (0.116)
east -0.144 (0.152)
chldhdp2 0.073 (0.183)
chldhdp3 0.009 (0.172)
chldhdp4 -0.111 (0.162)
mig_fclass1 0.180 (0.223)
mig_fclass2 0.096 (0.229)
nmig_fclass1 -0.059 (0.147)
fclass_miss 0.109 (0.651)
job 0.109 (0.114)
lstv 0.009 (0.154)
lspc -0.112 (0.112)
lsread 0.105 (0.156)
lsculture 0.313 (0.229)
lsmusic 0.310∗ (0.161)
lsmusic_miss 0.078 (0.664)
lscomit 0.252∗∗ (0.115)
lscomit_miss 0.538∗ (0.315)
track 0.923∗∗ (0.453)
hs_grd_grmn -0.347∗∗ (0.151)
hs_grd_mth 0.115 (0.120)
hs_grd_frlng -0.124 (0.121)
grd_grmn 0.159 (0.106)
grd_mth -0.151∗ (0.083)
grd_frlng 0.020 (0.087)

Continued on next page...
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... table B2 continued

Variable Coe�cient (Std. Err.)
grd_grmn_miss -1.804∗ (1.059)
grd_mth_miss 1.542 (1.141)
grd_frlng_miss -0.411 (0.380)
gradrep -0.071 (0.121)
gradrep_miss -0.006 (0.865)
qob0 -0.076 (0.183)
qob1 -0.220 (0.163)
qob2 -0.144 (0.159)
qob3 -0.165 (0.160)
brth_miss -0.249 (0.414)
brth_schld 0.328 (0.207)
brth_oldst 0.124 (0.167)
brth_yngst 0.092 (0.160)
Intercept 11.944∗∗∗ (3.915)

N 1025
Log-likelihood -1580831.82
χ2
(96) 154.828

Signi�cance levels : ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Table B3: Coe�cients from Probit for Subgroup 2 (Women on Low School Track)

Variable Coe�cient (Std. Err.)
esbil2 0.082 (0.155)
esbil4 0.730∗∗∗ (0.226)
p_mincy10l -0.786 (0.684)
p_mincy10l_miss -0.517 (0.322)
p_mincy10l2 0.403 (0.434)
p_sincy10l -0.605 (0.493)
p_sincy10l_miss 0.425∗ (0.231)
f_vqual -1.013∗∗∗ (0.389)
f_aqual -0.852∗ (0.456)
m_vqual -0.345 (0.370)
m_aqual -0.298 (0.447)
f_vqual_miss -1.061∗ (0.564)
m_vqual_miss 1.391∗ (0.794)
f_agey 0.228∗ (0.118)
m_agey -0.085 (0.054)
f_agey2 -0.002∗ (0.001)
m_agey2 0.001 (0.001)
m_lscomit10 -0.076 (0.167)

Continued on next page...
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... table B3 continued

Variable Coe�cient (Std. Err.)
m_lscomit10_miss -1.866 (1.318)
f_lscomit10 -0.088 (0.167)
f_lscomit10_miss 5.998∗∗ (2.831)
m_lsculture10 0.209 (0.190)
m_lsculture10_miss 0.394 (0.807)
f_lsculture10 0.372 (0.277)
m_lssport10 0.472∗∗∗ (0.137)
f_lssport10 0.037 (0.146)
m_lstv10 0.096 (0.255)
m_lstv10_miss 0.056 (0.596)
f_lstv10 0.431 (0.269)
f_lstv10_miss -0.289 (0.521)
m_lspc10 0.001 (0.170)
m_lspc10_miss -0.103 (0.473)
f_lspc10 0.120 (0.186)
f_lspc10_miss 0.438 (0.425)
m_zrsscale -0.037 (0.083)
f_zrsscale -0.010 (0.092)
f_rsscale_miss 0.097 (0.303)
m_ptf1 0.150∗∗ (0.060)
m_ptf2 0.007 (0.075)
m_ptf3 0.032 (0.072)
m_ptf4 0.012 (0.081)
m_ptf5 0.015 (0.094)
f_ptf1 -0.069 (0.075)
f_ptf2 0.081 (0.079)
f_ptf3 -0.064 (0.078)
f_ptf4 0.015 (0.088)
f_ptf5 -0.036 (0.098)
m_ptf_miss 0.710 (0.736)
f_ptf_miss -0.558 (0.822)
live152 -0.588∗∗ (0.239)
live153 0.304 (0.279)
live154 0.351 (0.279)
live155 -0.132 (0.226)
impp2 0.926∗∗ (0.450)
impp3 -0.484 (0.616)
dispp2 0.359∗∗∗ (0.138)
dispp3 0.553 (0.715)
rshpp1 0.311∗∗ (0.133)
east -0.347∗ (0.183)
chldhdp2 0.187 (0.187)
chldhdp3 0.035 (0.177)
chldhdp4 0.314∗ (0.175)

Continued on next page...
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... table B3 continued

Variable Coe�cient (Std. Err.)
mig_fclass1 -0.003 (0.220)
mig_fclass2 -0.706∗∗∗ (0.211)
nmig_fclass1 -0.034 (0.163)
fclass_miss -0.385 (0.693)
job 0.439∗∗∗ (0.122)
lstv -0.272∗ (0.154)
lspc 0.115 (0.160)
lspc_miss 1.345∗ (0.746)
lsread -0.015 (0.142)
lsread_miss -0.184 (0.720)
lsculture 0.604∗∗∗ (0.153)
lsmusic -0.023 (0.143)
lsmusic_miss 0.010 (0.426)
lscomit 0.193 (0.125)
lscomit_miss -0.588 (0.375)
track -0.583 (0.458)
hs_grd_grmn -0.035 (0.183)
hs_grd_mth 0.101 (0.131)
hs_grd_frlng 0.040 (0.144)
grd_grmn -0.031 (0.128)
grd_mth 0.008 (0.081)
grd_frlng -0.073 (0.093)
grd_grmn_miss -1.095 (0.703)
grd_mth_miss 2.193∗∗∗ (0.666)
grd_frlng_miss -0.947∗∗ (0.477)
gradrep 0.138 (0.141)
qob0 -0.068 (0.199)
qob1 0.180 (0.176)
qob2 0.066 (0.160)
qob3 0.248 (0.171)
brth_miss -0.926∗∗ (0.402)
brth_schld 0.059 (0.222)
brth_oldst 0.016 (0.182)
brth_yngst -0.038 (0.177)
Intercept -3.824 (3.187)

N 885
Log-likelihood -1375376.038
χ2
(96) 237.226

Signi�cance levels : ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%
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Table B4: Coe�cients from Probit for Subgroup 3 (Men on High School Track)

Variable Coe�cient (Std. Err.)
esbil2 -0.212 (0.205)
esbil4 0.833∗∗ (0.393)
p_mincy10l -0.206 (0.473)
p_mincy10l_miss -0.382 (0.490)
p_mincy10l2 0.027 (0.123)
p_sincy10l -0.446 (0.809)
p_sincy10l_miss -0.563∗∗ (0.251)
f_vqual 1.269∗∗ (0.584)
f_aqual 1.014∗ (0.574)
m_vqual -1.315∗∗ (0.525)
m_aqual -0.905∗ (0.541)
f_vqual_miss 1.540∗∗ (0.746)
m_vqual_miss -1.594∗∗ (0.731)
o.p_mincy10l 0.000 (0.000)
o.p_mincy10l_miss 0.000 (0.000)
o.p_mincy10l2 0.000 (0.000)
o.p_sincy10l 0.000 (0.000)
o.p_sincy10l_miss 0.000 (0.000)
f_agey 0.007 (0.022)
m_agey 0.139 (0.152)
f_agey2 0.000 (0.000)
m_agey2 -0.002 (0.002)
m_lssport10 0.631∗∗∗ (0.189)
m_lssport10_miss 2.910 (3.643)
f_lssport10 -0.109 (0.196)
f_lspctv10 -0.031 (0.248)
f_lspctv10_miss 0.445∗ (0.265)
m_lspctv10 0.349 (0.224)
live152 0.155 (0.358)
live153 1.290∗∗ (0.555)
live154 -0.362 (0.443)
live155 0.115 (0.355)
dispp2 0.153 (0.201)
rshpp2 -0.257 (0.171)
east -0.349 (0.226)
chldhdp2 0.436∗ (0.223)
chldhdp3 0.937∗∗∗ (0.241)
chldhdp4 0.588∗∗∗ (0.214)
mig_fclass1 -0.383 (0.373)
mig_fclass2 -0.074 (0.276)
job 0.991∗∗∗ (0.250)
lspctv 0.048 (0.165)
lsread -0.041 (0.188)

Continued on next page...
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... table B4 continued

Variable Coe�cient (Std. Err.)
lsculture 0.975∗∗ (0.442)
lsmusic 0.017 (0.235)
i_job_lsculture -0.936∗ (0.558)
i_job_lsmusic -0.361 (0.333)
i_job_lscomit -0.581∗ (0.324)
lscomit 0.753∗∗∗ (0.234)
track2 -0.265 (0.499)
grd_grmn -0.053 (0.114)
grd_mth 0.194∗∗ (0.077)
grd_frlng 0.182∗ (0.107)
grd_grmn_miss 1.335 (0.831)
gradrep 0.112 (0.292)
qob0 0.405 (0.303)
qob1 -0.147 (0.249)
qob2 0.282 (0.263)
qob3 -0.101 (0.248)
brth_schld 0.368 (0.310)
brth_oldst 0.149 (0.249)
brth_yngst 0.520∗∗ (0.264)
Intercept -3.394 (3.831)

N 578
Log-likelihood -427197.154
χ2
(57) 134.266

Signi�cance levels : ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Table B5: Coe�cients from Probit for Subgroup 4 (Women on High School Track)

Variable Coe�cient (Std. Err.)
esbil2 0.191 (0.272)
esbil3 0.077 (0.214)
p_mincy10l 0.467 (0.288)
p_sincy10l 0.367 (0.818)
p_sincy10l_miss -0.087 (0.253)
f_vqual 0.515 (0.436)
f_aqual 0.555 (0.469)
m_vqual -0.417 (0.424)
m_aqual 0.022 (0.466)
f_vqual_miss 0.362 (0.619)
m_vqual_miss -0.681 (0.795)
f_agey -0.064∗∗ (0.026)

Continued on next page...
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... table B5 continued

Variable Coe�cient (Std. Err.)
m_agey -0.010 (0.033)
f_agey2 0.001∗∗∗ (0.000)
m_agey2 0.000 (0.001)
m_lscomit10 0.382 (0.297)
f_lscomit10 -0.174 (0.219)
m_lsculture10 0.211 (0.220)
f_lsculture10 -0.529∗∗ (0.252)
m_lsother10 -0.324 (0.401)
f_lsother10 -0.094 (0.389)
m_lssport10 0.390∗∗ (0.152)
f_lssport10 0.290∗ (0.169)
m_lstv10 -0.024 (0.197)
f_lstv10 0.408∗ (0.244)
m_zrsscale 0.124 (0.093)
m_rsscale_miss 0.314 (0.422)
f_zrsscale -0.134 (0.106)
f_rsscale_miss -0.037 (0.515)
m_ptf1 0.096 (0.072)
m_ptf2 -0.075 (0.087)
m_ptf3 0.000 (0.084)
m_ptf4 0.029 (0.110)
m_ptf5 0.019 (0.118)
f_ptf1 -0.068 (0.085)
f_ptf2 0.294∗∗∗ (0.092)
f_ptf3 -0.033 (0.104)
f_ptf4 -0.145 (0.105)
f_ptf5 0.047 (0.116)
m_ptf_miss 0.129 (0.967)
f_ptf_miss 0.913 (0.945)
live152 -0.138 (0.328)
live153 -0.226 (0.419)
live154 -0.258 (0.457)
live155 0.222 (0.331)
rshpp2_lsread 0.361 (0.337)
rshpp2_lspctv -1.297∗∗ (0.605)
rshpp2_lsmusic -0.404 (0.265)
east -0.164 (0.187)
chldhdp2 0.001 (0.232)
chldhdp3 0.235 (0.237)
chldhdp4 -0.066 (0.232)
mig_fclass1 -0.268 (0.320)
mig_fclass2 -0.244 (0.237)
nmig_fclass1 -0.069 (0.260)
job 0.180 (0.149)

Continued on next page...
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... table B5 continued

Variable Coe�cient (Std. Err.)
lspctv 0.128 (0.239)
lspctv_miss 0.258 (0.633)
lsread -0.017 (0.171)
lsread_miss -0.157 (0.485)
lsculture 0.578∗∗∗ (0.188)
lsmusic 0.050 (0.168)
lsmusic_miss 0.054 (0.501)
lscomit 0.160 (0.151)
lscomit_miss -0.811∗ (0.483)
track2 2.316∗ (1.361)
grd_grmn 2.451∗∗∗ (0.802)
grd_mth -0.288 (0.365)
grd_frlng -1.606∗∗∗ (0.398)
grd_grmn_miss 0.352 (1.052)
grd_frlng_miss -0.222 (0.968)
gym_grmn -2.193∗∗∗ (0.814)
gym_mth 0.205 (0.375)
gym_frlng 1.508∗∗∗ (0.411)
gradrep -0.104 (0.289)
halfy_miss -0.378∗ (0.216)
halfy1 -0.322∗∗ (0.145)
brth_schld -0.433 (0.285)
brth_oldst -0.086 (0.234)
brth_yngst -0.151 (0.233)
Intercept -1.895 (1.804)

N 708
Log-likelihood -644206.068
χ2
(80) 186.91

Signi�cance levels : ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%
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Results of Smith-Todd (2005) Balancing Test

Table B6: Results of Smith-Todd (2005) Balancing Test

P -values>0.1 P -values >0.05 Regressors
Subgroup 1 94 96 96
Subgroup 2 93 96 96
Subgroup 3 52 57 57
Subgroup 4 79 80 80

Graphical Analysis of Common Support

Subgroup 1 (men on low school track) Subgroup 2 (women on low school
track)

40



Subgroup 3 (men on high school track) Subgroup 4 (women on high school
track)

Additional Treatment E�ect Estimates

Table B7: Local Linear Matching Estimates for Outcomes Related to Highest School
Degree

ATT ATU ATE OLS

Subgroup 1: Males, Low School Track

Hauptschulabschluss (after
grade 9)

-0.006 (0.068) 0.060 (0.064) 0.014 (0.061) 0.046 (0.054)

Realschulabschluss (after
grade 10)

0.043 (0.068) 0.014 (0.062) 0.034 (0.060) 0.014 (0.055)

(Fach-)Abitur (after grade
12 or 13)

-0.045 (0.048) -0.018 (0.032) -0.037 (0.041) -0.041 (0.037)

Dropout 0.008 (0.026) -0.056 (0.027)∗∗ -0.011 (0.023) -0.018 (0.025)

Subgroup 2: Females, Low School Track

<continued on next page>
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Table B7: Local Linear Matching Estimates for Outcomes Related to Highest School
Degree <continued>

ATT ATU ATE OLS

Hauptschulabschluss (after
grade 9)

-0.144 (0.066)∗∗ -0.060 (0.086) -0.106 (0.061)∗ -0.146 (0.049)∗∗∗

Realschulabschluss (after
grade 10)

0.049 (0.068) -0.006 (0.086) 0.024 (0.063) 0.036 (0.053)

(Fach-)Abitur (after grade
12 or 13)

0.092 (0.025)∗∗∗ 0.059 (0.038) 0.077 (0.025)∗∗∗ 0.085 (0.026)∗∗∗

Dropout 0.003 (0.018) 0.007 (0.050) 0.005 (0.027) 0.025 (0.018)

Subgroup 3: Males, High School Track

(Fach-)Abitur (after grade
12 or 13)

0.046 (0.110) 0.060 (0.070) 0.049 (0.097) 0.034 (0.091)

Dropout -0.046 (0.110) -0.060 (0.070) -0.049 (0.097) -0.034 (0.091)

Subgroup 4: Males, High School Track

(Fach-)Abitur (after grade
12 or 13)

0.121 (0.091) 0.129 (0.113) 0.123 (0.080) 0.097 (0.068)

Dropout -0.121 (0.091) -0.129 (0.113) -0.123 (0.080) -0.097 (0.068)

Table B8: Local Linear Matching Estimates for Outcomes Related to Job Charac-
teristics

ATT ATU ATE OLS

Subgroup 1: Males, Low School Track

Secure job, career 0.074 (0.073) 0.046 (0.052) 0.065 (0.060) 0.066 (0.048)

High income -0.025 (0.068) -0.045 (0.047) -0.031 (0.054) -0.031 (0.044)

Good promotion poss. 0.114 (0.061)∗ 0.108 (0.045)∗∗ 0.112 (0.049)∗∗ 0.134 (0.043)∗∗∗

Recognized in society -0.009 (0.061) 0.024 (0.049) 0.001 (0.051) 0.026 (0.041)

Enough leisure time 0.008 (0.045) 0.014 (0.038) 0.010 (0.038) 0.007 (0.032)

Interesting job, career -0.023 (0.067) -0.013 (0.053) -0.020 (0.057) -0.024 (0.051)

Independent working 0.006 (0.067) 0 (0.048) 0.004 (0.055) -0.012 (0.046)

Interacting with others 0.096 (0.052)∗ 0.090 (0.037)∗∗ 0.094 (0.042)∗∗ 0.104 (0.031)∗∗∗

Important for society 0.050 (0.043) 0.015 (0.036) 0.040 (0.037) 0.025 (0.037)

Good health, safety cond. 0.011 (0.068) -0.036 (0.052) -0.003 (0.057) -0.004 (0.048)

Allows family duties 0.014 (0.065) 0.024 (0.035) 0.017 (0.051) 0.023 (0.038)

Can help others 0.086 (0.038)∗∗ 0.083 (0.034)∗∗ 0.085 (0.033)∗∗ 0.070 (0.030)∗∗

Subgroup 2: Females, Low School Track

Secure job, career 0.027 (0.054) -0.036 (0.064) -0.001 (0.048) -0.010 (0.044)

High income 0.056 (0.041) 0.037 (0.059) 0.047 (0.040) 0.062 (0.037)∗

<continued on next page>
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Table B8: Local Linear Matching Estimates for Outcomes Related to Job Charac-
teristics <continued>

ATT ATU ATE OLS

Good promotion poss. 0.091 (0.045)∗∗ 0.040 (0.061) 0.068 (0.041)∗ 0.094 (0.038)∗∗

Recognized in society -0.009 (0.046) -0.043 (0.061) -0.024 (0.043) -0.016 (0.040)

Enough leisure time 0.007 (0.035) -0.026 (0.038) -0.008 (0.031) 0.013 (0.028)

Interesting job, career 0.034 (0.059) 0.037 (0.069) 0.035 (0.053) 0.043 (0.049)

Independent working 0.015 (0.058) 0.016 (0.066) 0.015 (0.049) 0.070 (0.049)

Interacting with others -0.014 (0.061) 0.014 (0.069) -0.002 (0.054) 0.005 (0.053)

Important for society 0.026 (0.045) 0.008 (0.050) 0.018 (0.038) 0.040 (0.037)

Good health, safety cond. -0.015 (0.059) 0.007 (0.077) -0.006 (0.056) 0.022 (0.050)

Allows family duties -0.023 (0.052) -0.050 (0.057) -0.035 (0.044) 0.003 (0.042)

Can help others 0.038 (0.055) -0.002 (0.064) 0.020 (0.050) 0.029 (0.047)

Subgroup 3: Males, High School Track

Secure job, career 0.047 (0.155) -0.004 (0.102) 0.039 (0.133) 0.060 (0.101)

High income 0.098 (0.120) 0.071 (0.073) 0.094 (0.104) 0.029 (0.072)

Good promotion poss. -0.042 (0.125) 0.075 (0.080) -0.023 (0.108) 0.035 (0.066)

Recognized in society 0.070 (0.082) 0.078 (0.085) 0.071 (0.075) 0.066 (0.055)

Enough leisure time 0.034 (0.073) -0.005 (0.047) 0.028 (0.063) -0.008 (0.044)

Interesting job, career 0.040 (0.148) -0.055 (0.093) 0.025 (0.128) 0.024 (0.093)

Independent working -0.071 (0.146) -0.002 (0.102) -0.060 (0.124) -0.058 (0.096)

Interacting with others 0.009 (0.134) 0.114 (0.093) 0.026 (0.115) 0 (0.081)

Important for society 0.020 (0.104) 0.107 (0.058)∗ 0.035 (0.090) 0.048 (0.040)

Good health, safety cond. -0.036 (0.153) 0.017 (0.103) -0.028 (0.133) 0.006 (0.090)

Allows family duties -0.127 (0.138) -0.004 (0.091) -0.107 (0.118) 0.049 (0.090)

Can help others 0.002 (0.081) 0.060 (0.067) 0.011 (0.071) 0.006 (0.046)

Subgroup 4: Females, High School Track

Secure job, career -0.111 (0.078) -0.105 (0.121) -0.110 (0.074) -0.063 (0.067)

High income -0.082 (0.083) -0.126 (0.074)∗ -0.092 (0.067) -0.033 (0.066)

Good promotion poss. -0.004 (0.085) -0.071 (0.062) -0.020 (0.071) -0.036 (0.061)

Recognized in society -0.014 (0.066) 0.033 (0.090) -0.003 (0.057) -0.011 (0.044)

Enough leisure time -0.003 (0.050) 0.004 (0.105) -0.002 (0.050) 0.024 (0.047)

Interesting job, career 0.045 (0.078) 0.005 (0.115) 0.035 (0.070) 0.065 (0.059)

Independent working -0.074 (0.077) -0.031 (0.128) -0.063 (0.070) -0.128 (0.059)∗∗

Interacting with others -0.085 (0.089) -0.137 (0.092) -0.097 (0.075) -0.089 (0.063)

Important for society 0.005 (0.056) -0.040 (0.050) -0.006 (0.047) -0.002 (0.043)

Good health, safety cond. 0.019 (0.078) 0.002 (0.116) 0.015 (0.069) -0.035 (0.062)

<continued on next page>

43



Table B8: Local Linear Matching Estimates for Outcomes Related to Job Charac-
teristics <continued>

ATT ATU ATE OLS

Allows family duties 0.002 (0.084) -0.003 (0.119) 0.001 (0.077) -0.005 (0.063)

Can help others 0.104 (0.039)∗∗∗ -0.082 (0.064) 0.059 (0.037) 0.101 (0.044)∗∗

Table B9: Local Linear Matching Estimates for Outcomes Related to Social Success

ATT ATU ATE OLS

Subgroup 1: Males, Low School Track

Working hard 0.014 (0.037) 0.029 (0.022) 0.019 (0.030) 0.037 (0.026)

Exploiting others -0.079 (0.053) -0.098 (0.037)∗∗∗ -0.085 (0.043)∗ -0.058 (0.034)∗

Intelligence 0.064 (0.056) 0.083 (0.040)∗∗ 0.070 (0.045) 0.059 (0.037)

Family background -0.078 (0.073) -0.039 (0.053) -0.067 (0.060) -0.065 (0.053)

Specialized training 0.021 (0.040) 0.003 (0.026) 0.016 (0.033) 0.013 (0.027)

Money -0.190 (0.066)∗∗∗ -0.146 (0.050)∗∗∗ -0.177 (0.053)∗∗∗ -0.167 (0.045)∗∗∗

School grades -0.024 (0.038) -0.015 (0.021) -0.021 (0.031) -0.006 (0.027)

Being tough -0.018 (0.068) -0.003 (0.046) -0.014 (0.055) -0.001 (0.042)

Connections -0.008 (0.049) -0.030 (0.038) -0.015 (0.040) -0.032 (0.037)

Being polit. active -0.040 (0.064) -0.027 (0.047) -0.036 (0.053) -0.036 (0.043)

Being male -0.060 (0.061) -0.075 (0.049) -0.065 (0.051) -0.065 (0.045)

Showing initiative 0.103 (0.062)∗ 0.039 (0.031) 0.084 (0.049)∗ 0.021 (0.035)

Subgroup 2: Females, Low School Track

Working hard 0.024 (0.024) 0.026 (0.029) 0.025 (0.023) 0.014 (0.024)

Exploiting others -0.051 (0.042) -0.053 (0.048) -0.052 (0.037) -0.041 (0.037)

Intelligence 0.046 (0.048) 0.044 (0.050) 0.045 (0.040) 0.044 (0.036)

Family background -0.060 (0.057) -0.091 (0.068) -0.074 (0.052) -0.085 (0.048)∗

Specialized training 0.001 (0.033) 0.036 (0.034) 0.017 (0.028) 0.008 (0.025)

Money -0.070 (0.048) -0.150 (0.068)∗∗ -0.106 (0.047)∗∗ -0.116 (0.041)∗∗∗

School grades -0.015 (0.023) 0.011 (0.038) -0.003 (0.025) 0.002 (0.024)

Being tough -0.064 (0.052) -0.037 (0.065) -0.052 (0.047) -0.048 (0.044)

Connections -0.041 (0.046) -0.027 (0.060) -0.035 (0.042) -0.022 (0.038)

Being polit. active 0.004 (0.053) -0.021 (0.064) -0.007 (0.048) 0.019 (0.044)

Being male -0.048 (0.052) -0.033 (0.066) -0.041 (0.048) -0.021 (0.047)

Showing initiative -0.022 (0.021) 0.031 (0.040) 0.001 (0.024) 0.028 (0.025)

Subgroup 3: Males, High School Track

Working hard -0.035 (0.017)∗∗ -0.012 (0.028) -0.032 (0.017)∗ -0.018 (0.022)

<continued on next page>
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Table B9: Local Linear Matching Estimates for Outcomes Related to Social Success
<continued>

ATT ATU ATE OLS

Exploiting others -0.022 (0.138) -0.058 (0.085) -0.028 (0.121) -0.102 (0.089)

Intelligence -0.017 (0.096) -0.056 (0.052) -0.023 (0.082) -0.049 (0.041)

Family background 0.085 (0.142) 0.047 (0.099) 0.079 (0.122) 0.111 (0.091)

Specialized training -0.060 (0.028)∗∗ -0.005 (0.049) -0.051 (0.026)∗ -0.055 (0.035)

Money 0.170 (0.138) 0.114 (0.101) 0.161 (0.121) 0.171 (0.093)∗

School grades -0.026 (0.088) -0.055 (0.029)∗ -0.031 (0.074) -0.081 (0.030)∗∗∗

Being tough 0.100 (0.130) 0.056 (0.095) 0.093 (0.113) 0.125 (0.076)

Connections 0.056 (0.126) -0.016 (0.072) 0.044 (0.108) 0.057 (0.078)

Being polit. active -0.047 (0.150) -0.045 (0.092) -0.047 (0.129) 0.048 (0.094)

Being male -0.023 (0.122) 0.039 (0.090) -0.013 (0.105) 0.040 (0.071)

Showing initiative 0.011 (0.087) -0.043 (0.039) 0.002 (0.074) -0.035 (0.024)

Subgroup 4: Females, High School Track

Working hard 0.019 (0.044) -0.070 (0.085) -0.003 (0.040) 0.003 (0.022)

Exploiting others -0.042 (0.076) -0.145 (0.056)∗∗ -0.067 (0.062) 0.005 (0.061)

Intelligence -0.014 (0.059) -0.061 (0.081) -0.025 (0.053) -0.009 (0.041)

Family background -0.032 (0.090) 0.027 (0.123) -0.017 (0.078) -0 (0.068)

Specialized training 0.056 (0.062) 0.045 (0.025)∗ 0.054 (0.049) 0.033 (0.035)

Money 0.054 (0.077) -0.078 (0.122) 0.022 (0.072) 0.027 (0.064)

School grades 0.035 (0.051) -0.029 (0.066) 0.020 (0.045) 0.013 (0.030)

Being tough -0.034 (0.084) 0.020 (0.107) -0.021 (0.075) 0.039 (0.062)

Connections -0.009 (0.073) 0.051 (0.095) 0.006 (0.063) -0 (0.059)

Being polit. active -0.019 (0.080) -0.089 (0.065) -0.036 (0.066) 0.027 (0.061)

Being male 0.052 (0.074) -0.051 (0.094) 0.027 (0.065) 0.013 (0.059)

Showing initiative 0.019 (0.031) -0 (0.055) 0.014 (0.029) -0.014 (0.026)
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