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ABSTRACT

The Effect of Family Income During Childhood on
Later-Life Attainment: Evidence from Germany”

We examine the impact of family income during childhood on the type of secondary school
that German children attend, a good indicator of their lifetime socioeconomic attainment. By
contrast with several US child outcome studies, we find that late-childhood income is a more
important determinant of outcomes than early-childhood income, and income effects are not
greater for poor households compared to rich households, other things equal. The income
effects are small for native-born German children and non-existent for children from
guestworker households. Income effects are also small relative to the impact of differences in
parental educational qualifications or institutional factors related to the federal state of
residence.
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1. Introduction and motivation

Child poverty has become a mgor policy issue in a number of countries. The
relaionships between family income during childhood, parentd background more generdly,
and outcomes later in life have therefore come under increased scrutiny. In this paper we
examine the type of secondary school that German children attend — a good indicator of their
subsequent lifetime socio-economic achievement. We provide new evidence about the effects
of differences in childhood family income while controlling for other potentid effects adso
consdering whether income effects vary according to childhood stage, and whether they are
nortlinear.

There are two man competing hypotheses about the role of income in the
intergenerationa transmisson mechanism — the investment theory and the good parent theory
(Mayer, 1997). The former holds that income has a direct effect on outcomes,; the second
maintains that is has an indirect effect. The invesment theory emphasises that parents invest
time and money in thar children, where those investments may be in education, hedth, or a
good home environment (not only housing qudity and neighbourhood, but aso items such as
books and educational toys). See, for example, Becker (1981), Becker and Tomes (1986), and
more recently Acemoglou and Pischke (2001) or Shea (2000), in whose models higher
incomes ease credit condraints in the financing of a child's education. Intrahousehold aspects
are surveyed by Behrman (1997).

The good parent theory says tha low income induces greater parental stress, and
thence poor parenting. It is dress rather than low income per se which harms children’s socid
and emotiona development and, in turn, harms future success. Another verson of the good
parent theory, the role model theory, holds that ‘low income parents develop values, norms,
and behaviours that are “dysfunctiond” for success in the dominant culture (Mayer, 2002, p.
14). The driving factor is dysfunction rather income itself.

The timing of lowincome spels or other success-inhibiting factors during childhood
may matter, according to both theories. If there are periods early in childhood that are crucid
for child devdopment, then a lack of resources a tha time may have a cumulaive effect on
later progress. On the other hand, resources to promote success during adolescence may be
more expendve than those for young children. Credit condraints are likdy to be more
relevant for secondary and tertiary education choices than primary school ones.

Discriminating between the investment and good parent theories is difficult given the
character of most data sets, ours included. Our contribution is of a different nature. We am to



shed light on how far exiging evidence about the effects of income on child outcomes are

generdisable, rather than country- or ingtitution-specific.

Mogt andyses of intergenerationd transmisson, income, and educationa outcomes
have used US data, and modelled cognitive test scores, high school graduation, or years of
schooling: see the sudies and surveys of, inter dia Blau (1999), Duncan et d. (1997),
Duncan et d. (1998), Haveman and Wolfe (1995), and Mayer (1997). The man findings
about income effects may be summarised asfollows:

1. ‘Permanent’ income has a greater effect on outcomes than ‘current income (the effect of
income measured as an average over al (or parts) of childhood is greater tian the effect
of income measured at the same time as the outcome);

2. Conditiond income effects are much smdler than unconditiond income effects (the
effect of income becomes much smaler when additiona explanatory variables are added
into child outcome regression models);

3. Conditiond income effects are smdl reative to the effects of a number of other factors
associated with differences in outcomes, for example race and parenta education;

4. Income effects differ by childhood stage: differences in early-childhood income tend to
be greater than the effects of late-childhood income; and

5. Income effects are nontlinear: a given change in income has a bigger impact on the
outcomes of children from poor families than for children of rich families.

Like dl summaries, this one is subject to caveats Not dl the findings hold in the same
way for every child outcome. For example, ‘family income has much stronger associations
with achievement and ability-related outcomes ... than with measures of hedlth and behavior’
(Duncan et d., 1998, p. 420). And whereas evidence for stage-gpecific income effects is
adduced by leading studies such as Duncan et d. (1998) and Duncan and Brooks-Gunn
(1997), Mayer’'s review is more agnostic: Parental income may be more or less importart at
different ages for child outcomes, but we will need more research to demondrate this across
the full range of child outcomes (2002, p. 52).

Non-US dudies of the links between family income and educationreaed child
outcomes ae rare Ermisch and Francesconi (2001) anadlysed British young adults
educationd atanment, defined in tems of the highest qudification achieved (from no
qudifications through to universty degree). The family background variables focused on
were maternd and paternad  educationd qudifications, but one of their ordered logit
regresson models aso included household income as an explanatory variable. Income was

measured when the child was aged 16 or 17, and so childhood-stage effects were not



examined. Nortlinear income effects were found: young adults from the poorest fourth of the
income didribution had much lower educationd atanments than those from higher income
groups.

For Germany, Bichel et d. (2001) andysed the probability of atending a Gymnasium
(the top secondary school track — see below).* They found that household income averaged
over ages 6-13 had a greater impact on Gymnasium attendance probabilities than income at
age 13. However, income effects were sad to be smdl, and ‘controlling for various nor:
monetary family characterigtics, the chances of poor children being able to attend Gymnasium
ae not ggnificantly lower than those for children living in households with intermediate
income’ (2001, p. 165).

We examine income effects on German children’'s educationd pathways in much
greater detail in this paper. We consder al three secondary school tracks, and our measures
of income and other variables cover the whole of childhood (rather than only ages 6-13), so
we are able to examine potentia childhood- stage effects. Also, by contrast with Biichel et d.
(2001), we control for father's and mother’s educationd qudifications, examine the impact of
money income rather than needs-adjusted income, and explore whether income effects differ
for naive Geman children and children from households headed by a foreigner
(‘guestworker’).

We argue that, for this German child outcome, it is late-childhood income that matters
(not early-childhood income as in severd leading US sudies), and that income effects are
linear rather than non-linear. Moreover the income effects that do exist are smdl, in absolute
teems and relative to the effects of other determinants, and only agpply to native German
children. They are nonexistent for children of guestworker households.

We describe Germany’s didtinctive three-track secondary school system in Section 2,
and argue that the track followed is a good indicator of later life socioeconomic success. Our
findings about income effects are derived from regresson models estimated usng daa from
the German Socio-Economic Pand. Econometric modds and data are discussed in Sections 3
and 4. The empirica results are presented in Section 5, and Section 6 provides a summary

and conclusons.

! Dustmann’s (2001) study of educational pathways in Germany also examined the transition to secondary
school, but he did not include income in his models. Biichel and Duncan (1998) modelled the probability of
Gymnasium attendance at age 14. The focus was on the impact of measures of parental social activities rather
than income. A single income regressor was used: household income averaged over as many years between ages
9 and 14 as the data permitted.



2. Secondary school pathwaysin Germany, and their importance for later-life outcomes

The three-track secondary school system

Germany has three main types of secondary school: Gymnasium, Hauptschule, and
Realschule. Successful completion of Gymnasium education leads to the Abitur qudification
(after 13 years of schooling, a& age 18 or 19), which entitles holders to enter university. Pupils
a a Hauptschule leave school a age 16 and then typicdly proceed on a vocationa training
track combining a three- or four-year apprenticeship (Lehre) with attendance at a trade or
technicd training college. The Realschule provides more academicaly demanding schooling
than Hauptschule, and is more orientated towards preparation for white-collar careers.
Forma schooling dso finishes a age 16, and is typicdly followed by attendance a a further
education college combined with an apprenticeship, or (rarely) a move to a Gymnasium.
Whatever the track followed, education is compulsory up to age 18. German schools are
publicly funded, do not charge fees, and are typicdly wel-resourced. Private schools are rare.
In 1995, 23 percent of German thirteenyear-olds attended a Hauptschule, 23 percent
attended a Realschule, and 31 percent attended a Gymnasium. (Expressed as percentages of
the number of children following these three tracks only, the proportions were 30 percent, 30
percent, and 40 percent, respectively.) The remaining 23 percent attended a diversty of other
school types (Statistisches Bundesamt, 1997).2

The trangtion from primary school to secondary school does not depend on scores in
formal entrance teds, rather it depends on a mixture of parentad preferences and
recommendations from primary school teachers (based on primary school performance).
There are some differences between federa sates (Bundedander); for example, in Baden
Wirttemburg and Bayern, primary school teachers recommendations are decisive.

Choice of secondary school type, and progress within the system, are widey
perceived to be meritocratic rather than depend on financid resources. However there is
clearly scope for differences in family financia (and other) resources to affect the secondary
school track followed, for severd reasons. Although primary educetion provison is
homogeneous, early- and middle-childhood differences in parental resources and the home
environment can affect children’'s readiness and ability to learn and thence primary school
performance. Parental preferences for their child's secondary school track may dso vary with

2 The most common of these were the comprehensive Gesamtschule (9 percent) and schools combining



income for example, higher-income parents may aspire to higher-earning jobs for ther
children (and hence the Gymnasium school track — see below). The nature of the German
education sysem suggests that late-childhood income may dso play a dgnificant role.
Following the Gymnasium track — most likely followed by universty atendance (up to Sx
years for a firs degree) — entalls a longer commitment to learning rather than earning than
does following the other two tracks. The time of trangtion to secondary school is when
financid congderations and condraints firsd become most explicitly apparent in the German
educational system, and parents and children may base their decisons on household income
around that time, i.e. late childhood rather than early childhood.

Our empirical work focuses on the type of school that was attended a age 14 (as
previous researchers have done). There is some diversty in the age a which children make
the trangition to secondary school. In a few cases they may move as early as age 10, but the
vast mgority of trangtions are made later, and by age 14 at the latest. Switches between
tracks are rare. In sum, by focusing on age 14, we ensure that we correctly measure the track
followed.

School type and later-life earnings

The type of secondary school that a German child attends has long-term consequences
for his or her socioeconomic atanment. This point is illusraed in Table 1, which shows
how earnings for prime-aged men and women working full-time in West Germany in 1994
varied with the type of secondary school leaving certificate (Abschluss) obtained.® The table
has three main categories, corresponding to the three school tracks identified earlier. (We
grouped Fachschule (vocationd college) and Gymnasium certificates together because the
former dlows entry to vocationd tertiary education.) The ‘other’ category includes some men
and women who attended secondary schools other than the three main tracks, but mostly
comprises guestworkers and other foreigners whose schooling was completed outsde
Germany.

An eanings gradient is dearly vidble and for both men and women. On average,
Gymnasium graduates earn more than Realschule graduates who, in turn, earn more than
Hauptschule graduates. The Gymnasium premium is paticulaly dgriking: among men,

average earnings for Gymnasium graduates were some 43 percent higher than for

Hauptschule and Realschule classes (7 percent).
3 Y ear 1994 is when the oldest children in our sample turned 14. We repeated the Table 1 cal cul ations for 1993,
1995, and 1996, and found the same earnings-education gradients in each case.



Hauptschule graduates and, among women, even higher — 82 percent. The differentid
between Realschule and Hauptschule average earnings is smdler, but ill notable, and
aufficient to caution againgt pooling these two groups. The three secondary school tracks are
naturadly ordered from lowest (Hauptschule) to highest (Gymnasium), where the ordering is
associated with a progressively more chalenging academic education and increesingly better
career prospects.

<Table 1 near here>

3. The econometric mode

We estimated ordered probit regresson models in which the latent variable, secondary
school quality, is related to the three observed secondary school types. Let the latent index,
X;i*, describe secondary school quality for child j infamily i:

Xji* = Xji + 6§ )
where the observable index, X;;, is described by
Xji = bquji +b2@ji. (2

The Yj is a sngle measure or a vector of measures of household income during childhood,
and the Z; ae other covariates (discussed in detal in the next section). The conditiond
income effect is encgpsulated in the estimate of b;.

If there were an unobserved family-specific effect, a;, for example summarisng
parentad ‘gbility’, the true latent index would be given by x;* = a; + X; + g; instead of (1), and
estimates of the conditiona income effect based on (1) and (2) could be biased upwards. To
invedtigate the role of family-gpecific effects, we conddered fixed effect (sbling difference)
models and random effects models. Edimation of gbling difference modds was infessble
because our sample of 522 children contained too few sblings (only 80 pairs and 10 triples)
and, among these, there was insufficient variation in outcomes and explanatory variables. Our
drategy was to estimate ordered probit modes with and without random effects. For each
random effect modd estimated, the variance of the random effect was datidticaly sgnificant,
but the coefficient esimates and their dtatistica significance were remarkably smilar to those
of the corresponding standard ordered probit model with Huber-White estimates of standard
errors (to account for repeated observations on siblings from the same household).* Given this

* The random effects ordered probit estimates were made comparable with the standard ordered probit estimates
by applying the formulae given by Arulampalam (1999).



robustness, and for brevity’s sake, we do not report the random effects ordered probit results
(they are available from the authors on request).®

4. Thedata set and variables

Our andysis is based on the German Socio-Economic Pand (GSOEP), using data for
a cohort of West German diildren born 1980-84 and observed for up to 14 years (GSOEP
waves 1-14).° We use children from GSOEP samples A (naive German households) and B
(guestworker households). Sample B is an oversample of foreigners — individuds and ther
households mogtly of Turkish, Greek, Itdian, Yugodav, or Spanish nationdity who had been
recruited from abroad during the economic booms of the 1960s and 1970s.’

Children of guestworker households are important for the current study for two
reasons® Firgt, from a datisicd methods perspective, oversampling raises the issue of when
to use sample weights. Second, from a subgtantive point of view, one may hypothesse that
culturd or ethnic differences may lead the intergenerationd transmisson process for these
children to differ from those of native German children. For example, as a sdected immigrant
sample, parenta motivation, hopes for ther children, and attitudes to education, may be
greater than for otherwise equa native German children.

We used sample weights when deriving descriptive summary Satidtics, but not for the
regresson results that are reported. Instead we addressed the two guestworker issues
smultaneoudy, by investigating whether income effects varied with guestworker satus (and
other variables) usng modeds with interaction effects, and aso esimating separate models for
native and guestworker children. This drategy was ingpired by DuMouchd and Duncan
(1983) who discuss the rationde for usng sample survey weights in (leest squares) regression
andyss. In the soirit of ther work, we are arguing that a modd suitably augmented with
interaction effects characterises the data satisfactorily, in which case weights are not required.

Nor are they required in the separate regressions case.’

® Unlike the fixed effect models, the random effects ones assume that there is no correlation between a family-
specific effect and income (or any other covariate). Since the likely correlation is positive, our estimates of
income coefficients may beinterpreted as upper bounds.

6 See http://www.diw-berlin.de/soep/soepe. htm for GSOEP documentation.

" Because we want to use data covering the whole of childhood, we did not use data from subsequent new
samples, in particular the East German sample (beginning 1990) and the recent immigrant sample (1994/5).

8 This is in addition to the usual reason for interest, namely the commonly-held belief of their economic
vulnerability — one of the reasons why the over-sample was drawn in the first place.

° In addition we compared the results of weighted and unweighted regressions (also motivated by DuMouchel
and Duncan, 1983). Estimates for corresponding models were quite similar when interactions between income



We divided childhood into three stages, broadly corresponding to key developmenta
and schooling stages. early childhood (when aged 0-5 years), middle childhood (ages 6-10),
and late childhood (ages 11-14). In order to maximise sample size, we selected children with
income observed at least once during each of the three childhood stages, where income was
measured by household annua net (podt-tax podt-benefit) income in 10,000s of 1996
Deutschmarks (DM).*° Income was not adjusted (‘equivalised’) for differences in household
sgze and compostion, as we did not wish to impose the strong retio functiond form that this
would entail. Instead we used separate regressor variables for money income and household
composition.** Income during each stage was summarised for each child by the mean of his or
her within-dage incomes. Similarly, whole-childhood income was cdculated as the mean of
incomes from ages O to 14, usng as many observatiions as were avalable. Income was
observed for al 14 years for 51 percent of the sample, 74 percent had incomes for at least 13
years, and 94 percent had incomes for at least 12 years.*?

Our portfolio of control variables was modelled on those used in previous research.
Arguably, regressons should not include any explanatory vaiables that are subject to the
choice of the parent or the child: ‘A gpecification that includes inputs or jointly chosen
variables yidds esimates of income effects that are not useful for policy purposes, because
they hold condant variadbles that will actudly change in response to changes in income
(Blau, 1999, p. 262). However, as Blau dso pointed out, deciding which of the various
control variables should be treated as jointly-chosen cannot be settled by a priori reasoning.
His drategy was to check the sengtivity of income effect edimates to the induson of
different sets of controls. Thiswas our gpproach too.

The core set of control variables included the highest educational qudification of the
childs mother and father (universty degree or equivalent, apprenticeship, school leaving
certificate (Abschluss), or no qudifications), the child's sex, mother’s age in the year the
child was born, the child's birth order, the number of children in the household a age 14,
whether the child belonged to a guestworker household, and federal state of residence at age
14.

and guestworker status were included. When interactions were not included, estimates of the magnitude of
income effects differed (unsystematically) in corresponding specifications, but patterns of statistical significance
weresimilar.

10 We used the derived variable provided as part of the Cross-National Equivalent File: see Burkhauser et al.
§2001) for details.

! Thisfollows the practice of e.g. Blau (1999) and Duncan et al. (1998).

12 The vast majority of children had at least three income observations per childhood stage. The fewest
observations on average were for early childhood but, even in this case, 88 percent had at least two income
observations.



We dso edimated modds with additional control variables supplementing those in
the core set. These extra variables were childhood stage-specific measures of materna |abour
supply (number of years worked), experience of parental maritd dissolution and re-
partnering,*® experience of a residentidl move, and whether the home was owned rather than
rented. These vaidbiles were never daidicdly sgnificant in our preiminay andyses and
ther excluson did not change the coefficient estimates for income or core control variables.
Moreover, the supplementary variables are those most likely to be subject to the endogeneity
critique. For these reasons, and brevity’s sake, we do not report the results from the
regressions with the supplementary controls.

Sdection of children on the bass of avalability of incomes for each childhood stage
resulted in an initid sample of 542, and the main edimation sample conssed of 522
children.*> Paternd education information was missng for 20 children who were born into a
household headed by a lone mother. Prdiminary andyses confirmed that ther excluson did
not affect our results. For the robustness check, we ran regressons including al 542 children,
set the paternd education varidble equad to ‘no qudification’ where it was missng, and
included lone parenthood variables (as described in the last paragraph) among the
explanatory varidbles. The regresson coefficients on the variables of interest changed hardly
aadl.

Thirty-nine percent of the andysis sample atended Gymnasium at age 14, 30 percent
attended Realschule, and 31 percent attended Hauptschule. These proportions meatch the
nationa percentages (reported earlier) closdly.

Summary datistics for the explanatory variables are provided in Appendix Table 1.
The table shows, for example, that household income increased by about a third between
ealy- and late-childhood (see dso Table 1). Apprenticeships were the most common parental
educationd qudification, held by 70 percent of fathers and 67 percent of mothers. The
average age of each mother in the child's birth year was 27 years. Few mothers worked
during childhood: the average was only about three months in early childhood and amost six
months in late childhood. Family breskdown and re-patnering was aso rare (each
experienced by fewer than 5 percent a any childhood stage). The average birth order was

13 Because there were so few children who experienced parental re-partnering when aged 0-5, we combined this
category with the corresponding middle-childhood one. Preliminary analyses also experimented with aternative
lone parenthood variables — whether ever lived in a lone parent household (by childhood stage), or the total

number of years spent in alone parent household— but these were also statistically insignificant.

14 |n preliminary analysis, we also experimented with parental wage rates as regressors (following Blau, 1999),

but estimated coefficients were not statistically significant.

15 The sample size was reduced to 519 when we measured income using household income at age 14.



below two, and the average number of children per household when the child was 14 was
two. Nine percent of the children came from guest-worker households. Overal, the
characterigtics of this sample of West German children differ markedly from those of the
samples of US children used in previous research.’®* Compared to the US, fewer mothers in
West Germany work, fewer children experience lone parenthood, the ethnic dimendon is of a
different nature, and the education system has a different structure. On these grounds, one
might expect the determinants of child outcomes, and income effects in particular, dso to
differ between Germany and the USA.

5. Results

Income mobility during childhood

Identification of differences between the impact of permanent income and current
income, and between income a different childhood stages, depends on there beng sufficent
income mobility over childhood. We therefore began by examining how household income
varied across childhood and how it compared with income measured at age 14. Table 2 shows
that the correlation between early-childnood and middle-childhood averaged income, and
between middle-childhood and late-childhood averaged income was high, around 0.8, but
lower for early- and late-childhood incomes, 0.63. Correlations between each childhood stage
average income and whole-childhood average income were higher 4ill, ranging from 0.85 to
0.91. (The correlations are remarkably smilar to those reported by Duncan et a., 1998, for
US children.) Although these daidtics suggest that income mobility is low, they ae in fact
consstent with a subgtantiad degree of income movement over time (as Duncan et a., 1998,
adso report). Table 3 classfies children according to quatile group of early- and late-
childhood income. Of those in the poorest fourth of the early-childhood income distribution
46 percent were n a different fourth of the late-childhood income digtribution. For the second
quartile group, the percentage of movers was 57 percent, and for the third and fourth quantile
groups, 60 percent and 30 percent.

<Table 2 and Table 3 near here>

16 For example, compare the summary statistics reported by Duncan et al. (1998, Appendix A).
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Unconditional versus conditional income effects

Echoing the US dudiess we found a strong (unconditiona) association between
childhood income and secondary school qudity, and conditiond income effects were
subgtantidly smdler than unconditiona ones (cf. summay points 1 and 2 in the
Introduction). We compared unconditional income effects (derived from ordered probit
regressons with income vaiables as the only regressors) and conditiond income effects
(derived from regressons dso including the core control variables), for a range of income
measures. For example, in the unconditiona case, the coefficient on income a age 14 was
0.107 (asymptotic t-ratio 5.01), compared with a coefficient of 0.204 (7.61) on whole-
childhood income (the average from ages 0-14). When the core controls were aso included
as explanatory variables, the coefficients fell to 0.065 (2.97) and 0.149 (4.36) respectively.

Whole-childhood and stage-specific income effects

We now focus on the estimates of conditiond income effects, for whole-childhood
and stage-specific incomes. (The subgtantive implications of the coefficients are discussed
later in terms of predicted school type probabilities) Results are reported for three
specifications of the rdationship between income and latent school qudity: linear, loglinear,
and a liner spline dlowing effects to differ for incomes above and beow the (weighted)
sample median income!” See Table 4. The estimated coefficients for the control variables
were vary amilar in dl three pecifications (see the results for Modd 1 in Appendix Table 2),
S0 we may focus on the income results.

<Table 4 near here>

According to each of modds (1)—«3), there are daidicdly dgnificant and postive
effects of whole-childhood income on school qudity. The log-linear specification fits the data
the least wdl of the three according to the Akake Information Criterion (AIC). The point
esdimates of the liner spline modd suggest that income effects are larger & above-median
levels than a bdow-median leves, i.e. contrary to the hypothesis that income effects are
greater for low-income families than high-income families (cf. summay point in the
Introduction). (This explains why the loglinear specification fitted worse — it assumes income
effects are greater a lower incomes) However a Wald test of the hypothess that the dopes

17 We also estimated linear spline specifications with knot points at the sample quartiles, and at the sample
deciles. The general patterns of coefficient estimates were consistent with those reported for the single-knot
spline, except that they were estimated more imprecisely. We also explored non-linearities using a set of dummy
variables corresponding to income quantile groups. The results were broadly similar to those for the three-knot
linear spline.
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of the two spline segments were equal could not be rejected €%(1) test statistic = 0.37, p =
0.54). In addition a likdihood-ratio test of Modd 1 aganst Modd 3 yidded a c?(1) test
datisic = 049 (p = 048). We therefore favour the linear whole-childhood income
gpecification. A DM10,000 increase in income has the same impact on school qudity for a
poor child asfor arich one.

But are there stage-specific income effects? Agan we explored linear, loglinear, and
linear spline specifications. See the results for Modds 4-6 in Table 4. (Modd 4's estimates
for the control variables are shown in Appendix Table 2.) When comparing the stage-pecific
income results with those for whole-childhood income, note that whole-childhood income for
each child (the average from ages 0-14) does not equa the sum of his or her stage-specific
incomes (averages within each stage). And so, in genera, Modd 1 is not nested within Model
4. An exception would be if there were no stage-specific income effects and household
income were congant throughout childhood, in which case we would dso expect that each
sage-specific income coefficient in a linear specification would be roughly one third the sze
of the corresponding whole-childhood income coefficient.!® The coefficients are indeed
smdler, though not by that amount.

The results provide mixed evidence about whether timing matters. Judged by the AIC,
the choice is again between the linear and linear spline specifications. Each suggests that both
early-childhood and late childhood income may play a role, but coefficients are estimated
imprecisdy — a best around the eight percent significance leve (for late childhood income in
Modd 4). For the linear spline mode, we could not reject the hypothesis that the three below-
median income coefficients al equaled zero (Wdd c?(3) test satistic = 0.77, p = 0.86), or
the hypothess that the above-median income coefficents for early- and late-childhood
income were equal and non-zero (Wald c?(1) test statistic = 0.20, p = 0.66). A likelihood-
ratio test of the linear mode (4) againg the spline modd (6) — imposing the contraints that
income effects were the same a below- and above-median income leves for each childhood
stage — produced a c?(3) test statistic of 252, with p = 0.47. So again we favour the linear
income specification. And in this mode, we could not rgect the hypothess that effects of
early- and |ate-childhood income were the same (Wald c2(1) test statistic = 0.01, p = 0.93).

18 The reason is that ‘a given five-year average income level produces one-third the total childhood income of
that same income level averaged over 15 years Duncan et al. (1998, p. 165). The argument requires some
modification here because our income stages are not each five-year intervals.
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Ovedl, the clerest evidence so far about sage-specific effects is that middie-
childhood income is less rdevant than ether early- or late-childhood income. However, we
have not yet investigated potentidly important interaction effects.

Stage-specific income effects with guest-worker interactions

To explore whether income effects differed between native German children and
those from guestworker households, we re-esimated our whole-childhood and stage-specific
income modds, fird interacting guestworker datus with income and, second, estimating
separae regressons for each group. Results for linear income specifications are shown in
Table 5.

There ae cler — and daidicdly dgnificat — guestworker interaction  effects
goparent in dl the results shown. According to likedihood ratio tests, Model 7 is preferred to
Model 4 (c3(1) test statistic = 6.0, p = 0.01), and Model 8 is preferred to Model 4 (c%(3) test
datigic = 13.6, p = 0.00). Usng whole-childhood income as the income measure (Modd 7),
the coefficient on income for native German children was 0.18 (i.e. higher than in Modd 1),
but virtudly zero (0.183-0.188) for guestworker children. The hypothesis that the income
and interaction coefficients were of equa size and opposite sign could not be rgected (Wald
c?(1) test statistic = 0.00, p = 0.95). All the other coefficients changed hardly a dl (see
Appendix Table 2), with one notable exception. The guestiworker dtatus variable changed
from being ddidicdly indgnificant to being drongly postive and dgnificat, as shown in
Table 5. The dratified sample estimates (Models 9a, 9b) provided corroborative evidence for
guesworker interactions the coefficient on whole-childhood income did not differ
sgnificantly from zero, but was Sgnificantly postive for native German children.®

<Table 5 near here>

Turning to the results from the stage-specific income models, we found clear evidence
that timing of low income spdls maters. There was a datidicdly dgnificant income effect
for late-childhood income — but only for native German children. The edimae for them is
0.12 (asymptotic t-ratio = 2.96), twice the Sze of the corresponding coefficient in Modd 4,
but —0.14 (0.121-0.262) for guestworker children. For other childhood stages, there appeared
to be no interaction effects. The coefficient on early childhood income was much the same

19 |n preliminary analysis, we also investigated potential interactions between income and father’ s education, but
these were not statistically significant. We also estimated linear spline models, and they suggested similar
results to those reported.

20 The stratified models are not fully comparable with the interactions models, because to estimate the former we
had to combine some parental education and federal state categoriesin order to maintain cell sizes.
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magnitude as in the modd without interactions (about 0.06), but imprecisdy estimated. These
findings are echoed by those from the dratified sample estimates (Moddls 10a, 10b). The
coefficient on late-childhood income in the regresson for native German children, 0.14, was
daidicdly ggnificant (asymptotic t-ratio = 3.2), but —0.09 for guestworker children and with
a large dsandard error. Coefficients on early-childnood income ae very smilar for both
groups, around 0.08, but with asymptatic t-ratios of only 1.2 and 1.3.

The concluson that can be dravn from Table 5 is that there are Sgnificant income
efects but only for native German children, and the difference is gpparently driven by
income in late-childhood rather than other childhood stages. But, a the same time, a low
levels of income, guesworker children achieve higher school qudity levels than ther
incomes would otherwise imply. Put another way, a graph of the school qudity index agangt
income would show a horizontd line for guestworker children, whereas the line for native
German children would have a lower intercept but a podtive dope. We illudrate this further
below in terms of predicted probabilities of Gymnasium attendance, in the context of a more
generd discussion of the subgtantive magnitude of the income effects, in absolute terms and
relative to the effects of other factors that determine child outcomes.

Are the income effects large or small?

To asess the magnitude of income effects we cdculaied the probabilities of
Gymnasium dtendance for individuds with different income levels and combinations of
other characterigtics. The effects of income were compared with the effects associated with
guestworker datus, family background (represented by father’'s highest educationd
qudification), and inditutiond variations in the education system (associated with federd
date of resdence). In dl the regressons we estimated, higher school qudity was associated
with higher levels of paternd and maternd educationd qudifications. There were sgnificant
differences in the school qudity index by federd doate, with markedly lower vdues for
Bayern and BadenWiurttemberg (where primary school preferences outweigh those of

parents in the choice of secondary school track).?*

21 Although these states are also distinctive because they are affluent, southern, politically conservative, and
catholic, it is the differences in secondary school entry rules that are most likely driving our results. (For
example, one would expect more affluent states to have higher school quality, other things equal, rather than
lower as we observe.) Alternatively it may be that in these regions, the lifetime income prospects for graduates
of the Gymnasiumtrack are lower and of the vocational tracks higher, than elsewhere in Germany. We found no
strong evidence for thisin versions of Table 1 calculated separately for these states (for 1993-96). In both states,
there was some evidence of higher relative earnings for men with a Realschule leaving certificate (compared to
the national average differential). But, at the same time, the Gymnasium earnings premium (relative to
Hauptschule) was also greater than the national average premium. Similar breakdowns for women were
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Predicted probabilities were derived using the point etimates from Modd 8 (stage-
goecific  incomes  with  guestworker interactions, linear  gpecification).  Groups — of
(hypothetica) children were characterised according to whether they were from a native
German or guesworker household, by paterna education level, whether they lived in Berlin
or Bayern and of course household income during childhood. We assumed that each child
remaned in the same quartile group of the income didribution throughout childhood, but
income levels rose in absolute terms over time (i.e. reflecting the experience of our sample)
More specificdly, we assumed that the annud household incomes of a child in the poorest
quartile group were (in 10,000s of 1996 DM) 2 during early childhood, 3 during middle
childhood, and 4 during late childhood. For children in the second quartile group, the income
sequence by childhood stage was 4, 5, 6; for the third quartile group, the sequence was 6, 7,
8; and for the richest quartile group, 8, 9, and 10. Other characterigtics were assumed to be
the same for every child (and cose to sample mean vaues): mother's highest educationa
qudification was st equa to gpprenticeship, the age of the mother at the child's birth was 27,
the number of children in the household when the child aged 14 was 2, and the child's birth
order was 2.2 We considered boys rather than girls (but note that differences between the
sexes were not gatigticaly sgnificant).

The predicted probabilities are reported in Table 6. They show, for example, that a
native German child in the second poorest income quartile group, living in Berlin, and whose
father has completed an gpprenticeship, has a probability of attending Gymnasium of 40 per
cent. If ingead, the child were in the poorest income quartile — i.e. annud incomes were
DM20,000 lower during each childhood stage — the probability is one-third smdler, 0.27.
Being in the richest fourth rather than the poorest fourth — a fourfold incresse in annud
childhood incomes, other things equa — raises the Gymnasium probability by a factor of two
and a hdf, to 0.67. Observe that these income effects are not present for guestworker children
— for them, Gymnasium probabilities do not vary with income. For guestworker children,
probabilities are higher than for otherwise dmilar native German children in the poorest
fourth of the childhood income digtribution, much the same in the second poorest fourth, and
then fdl beow in the top hadf of the didribution. Comparing two children in the richest
fourth of the didribution, each living in Berlin and whose fathers have gpprenticeships, the

unreliable because of small cell sizes.

22 Higher school quality was associated with being an elder child (i.e. lower birth order) and smaller numbers of
children in the household at age 14. The regressions al so suggested that school quality was higher for girls than
boys, and increased the older the age of the mother when the child was born but, for both these variables, the
coefficients wereimprecisely estimated. See Appendix Table 2 for full details.
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guestworker child has a probability of atending Gymnasium of 0.42 compared to the native
German child's probability of 0.67. If ther fathers both had a tertiary qudification instead,
the difference in probahilitiesis il high: 0.73 compared with 0.90.

<Table 6 near here>

The income effects for native German children may be described as small, because it
is only with large income changes tha there are large changes in Gymnasium probabilities. A
difference of DM20,000 in pod-tax podt-benefit income per year (sufficent to move
individuads between quantile groups) represents a large income change. If incomes were
DM1000 per year higher than previoudy assumed (2.1, 3.1, 4.1 for a child in Q1 rather than
2, 3, 4), then predicted probabilities for children in Q1 to Q4 would be a most one percentage
point higher than the counterpart probability shown in the table.

Income effects are smdl too because it is only large income changes that generate
differences in probabilities corresponding to those produced by changes in some other
factors. Differences in educationd dructure and parental background have impacts on
Gymnasium atendance probabilities Smilar or greater to the impact of a native German child
changing quartile group of the childhood income didribution. Table 6 shows that living in
Bayern rather than Berlin is asociated with a very large fdl in Gymnasium attendance
probabilities. For example, focussng again on the case of the native German child whose
father has an apprenticeship (the moda case), te probability for a child in the poorest fourth
of the childhood income didribution was 0.06 rather than 0.27 and, for a child in the richest
fourth, 0.30 rather than 0.67. Thus changing federa Sate has a larger effect than moving
from the richex fourth to the poorest fourth of the childhood income digtribution.
Guestworker children living in Bayern rather than Berlin dso have subdantidly lower
Gymnasium attendance probabilities, other things equdl.

Different levels of paernd education are aso associated with subgtantid differences
in Gymnasium attendance probabilities. For example, for a native German child resdent in
Berlin and in the second poorest quartile group, the probability amost doubles if the father
has a teatiay educationd qudification rather than an apprenticeship, to 0.72 from 0.40. The
probability halves, to 0.19, if ingdead he had no qudifications. The same patterns exist for
guestworker children. For a boy resdent in Berlin and in the second poorest quartile group,
the probability of Gymnasium attendance was 0.20 if his father had no qudifications, 0.42 if
he had an apprenticeship, and 0.74 if he had atertiary qudification.
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6. Summary and conclusons

We have examined the effects of childhood family on German children’s secondary
school type, with a specific am of seeing whether our results were consgtent with previous
findings, most of which refer to the USA. Comparisons with the five-point summary given in
the Introduction show that there are some gmilaities with ealier findings but dso some
important differences.

Income averaged over dl childhood had a larger impact on our child outcome than did
current income, and conditiond income effects were much smdler than unconditiona ones
(points 1 and 2). Income effects are dso0 reaively smdl (point 3), but there is particularly
German twig to this. They exis only for native German children, and not a dl for children
of guestworker households.

There are differences from the earlier literature concerning childhood stage-specific
income effects (point 4) and non-linearities (point 5). For secondary school type in Germany,
the evidence about timing suggests that it is late-childhood income that matters most. The
results are consstent with the arguments made earlier thet it is fird a this dage tha there is
an explict choice to be made with cear financid consequences (in terms of foregone
earnings rather than costs and fees). Evidence that early-childhood income matters is wesk,
and for middle-childhood income, non-exigtent. Findly, it appears that income effects are not
gregter for children from poorer households than those from richer households — the effect of
income was captured satisfactorily using linear specifications.

Blchd e a.'s (2001) study aso reported smal income effects, and stated that they
were ‘an indication of the success of Germany’s socidly aware education policy, which
offers publicly financed access to dl schools to achieve equa opportunities for dl children
(2001, p.151). Our esults suggest that this clam needs to be modified, in particular to take
account of the experience of children from guestworker households. For those in the poorest
fourth of the income didribution, and compared to native German children, the probabilities
of Gymnasium atendance are higher than their incomes would otherwise suggest. We are not
aware of any specid measures targeted at this group that would explain this, however. A
more plausble gory is that low-income guestworkers are more motivated and forward-
looking for ther children than otherwise compareble native German paents — the
guestworkers are a sdected sample who origindly came to Germany to better themselves.
Contrary to the equa opportunities ided is our finding that among those in the richest haf of

the income didribution, guestworker children have lower probabilities of Gymnasium
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atendance than do naive German children.?? Understanding the sources of these differences
is an important task for future research.

More generdly, the results indicate that differences in inditutions and societies do
matter. Compared to the USA, Germany has a didtinctive three-track secondary school
sysem and, related to this there is much grester emphasis on forma qudifications in the
labour market. Fewer mothers with young children work, lone parenthood is rare, and the

datus of guestworker households in German society differs from that of African-American
and Higpanic householdsin the USA.

2 The chances of being in the richest half are lower for individuals in guestworker households than for native
Germanstoo, but that isa different issue.
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Table 1. The Gymnasium premium
(mean earningsin 1994 of men and women aged 26-59 wor king full-time,
by highest school-leaving certificate)

Men Women

School-leaving Mean Mean, as Mean Mean, as
certificate (DM per year) percentage of (DM per year) percentage of
(Abschluss) Hauptschule Hauptschule

mean mean
Other 45,833 87 28,919 112
Hauptschule 52,635 100 25,860 100
Realschule 56,163 107 33,520 129
Gymnasium (or 75,459 142 46,984 182
Fachschule)

N = 3682 (men), 2820 (women). Source: GSOEP.
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Table 2. Corrdations, means and standard deviations of household income variables

Pearson correlation coefficients
Household income varigble @ (b) (© (d) (¢ Mean SD.
(@) Average, ages 0-5 1.00 - - - - 559 228
(b) Average, ages 6-10 0.84 1.00 - - - 6.69 3.00
(c) Average, ages 11-14 0.63 078 1.00 - - 743 311
(d) Average, ages 0-14 0.85 095 091 1.00 - 6.70 2.63
(e) Atage 14 0.54 067 091 081 100 771 357

Note: Household income is annual household income in DM 10,000s (1996 DM).
Weighted data. Unweighted N = 522 (519 for income at age 14).
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Table 3. Mobility in the distribution of income over childhood: late-childhood
destinations by early-childhood origins (row per centages)

Quartile group of household income:
average, ages 11-14

Quartile group of household

income: average, ages 0-5 Q1 (poorest) Q2 Q3 Q4 Al

Q1 (poorest) 54.0 31.8 109 3.3 100.0
Q2 23.5 42.5 29.0 51 100.0
Q3 17.8 20.9 39.5 21.8 100.0
Q4 4.2 54 21.3 69.1 100.0
All 25.0 25.0 25.0 25.0 100.0

Note: Weighted data. Unweighted N = 522.
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Table 4. Whole-childhood and stage-specific income effects (ordered probit estimates)

Whole-childhood income Stage- specific income

Linear Log- Sline  Linexr  Log Sdline
linear linear
Household income variable
(in 1996 DM10,0005) D @) 3 4 ©) (6)
Average, ages0-14 0.149
[4.36]
Log(average, ages 0-14) 0.757
[3.14]
Below median(average, ages 0-14) 0.108
[1.43]
Above median(average, ages 0-14) 0.173
[3.32]
Average, ages 0-5 0.067
[1.55]
Average, ages 6-10 0.019
[0.35]
Average, ages 11-14 0.062
[1.75]
Log(average, ages 0-5) 0.153
[0.64]
Log(average, ages 6-10) -0.073
[0.23]
Log(average, ages 11-14) 0.552
[2.18]
Below median(average, ages 0-5) -0.021
[0.22]
Above median(average, ages 0-5) 0.115
[1.71]
Below median(average, ages 6-10) 0.021
[0.22]
Above median(average, ages 6-10) 0.021
[0.28]
Below median(average, ages 11-14) 0.039
[0.53]
Above median(average, ages 11-14) 0.078
[1.54]
Pseudo-R? 0.17 0.16 0.17 0.16 0.17 0.17
Log likelihood 4759 4785 4757 4769 -480.2 -475.6

Note: Asymptotic t-ratios shown in brackets, derived using Huber-White standard errors

adjusting for repeated observations on siblings from the same household. Models dso include the

core set of regressors described in text: estimates for models (1) and (4) are shown in Appendix

Table 2; estimates for models (2), (3), (5), and (6) are available on request from the authors. N =

522.
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Table5. Income effects with guest-worker interactions (or dered probit estimates)

Guest-worker status Separate models for native German and
interacted with income guestworker children
variables
Whole- — Stage- \ypoe childhood  Stage-specific
Ch' |dhood _specm ¢ income incomes
income incomes
Household income variable Guest- Native  Guest- Native
(in 1996 DM 10,000s) worker worker
@) () (93) (9b) (10a)  (10b)
Average, ages 0-14 0183 0.070 0.244
[4.65] [0.92] [6.56]
Average, ages 0-5 0.062 0.081 0.074
[1.10] [1.23] [1.34]
Average, ages 6-10 —0.010 0.093 0.028
[017] [0.86] [047]
Average, ages 11-14 0121 -004 0137
[2.96] [1.12] [3.21]
I nteraction between guestwor ker status
and income:
Average, ages 0-14 -0.188
[2.37]
Average, ages -5 —0.003
[0.03]
Average, ages 6-10 0.088
[0.69]
Average, ages 11-14 —0.262
[3.08]
Guestworker household 1.087 1.189
[2.30] [244]
Pseudo-R? 017 0.18 0.08 0.14 0.09 0.14
Log-likelihood —4729 —470.1 -1606  -3249 1587 -3254

Note: Asymptotic t-ratios shown in brackets, derived using Huber-White standard errors adjusting for
repeated observations on siblings from the same household. Model s also include the core set of regressors
described in text. Estimates for models (7) and (8) are shown in Appendix Table 2; estimates for models (9)
and (10) are available on request from the authors. N = 522 (173 children in guestworker househol ds, 349

children in native German households).
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Table 6. Predicted probabilities of Gymnasium attendance at age 14,
by income group, guestworker status, father’s highest educational
qualification, and federal state.

Native German Guest-worker
Father’ s educationd
qudifications and household Belin Bayern  Belin Bayern
income quartile group

Father has no qualifications

Q1 (poorest) 0.11 0.01 0.20 0.04
Q2 0.19 0.03 0.20 0.04
Q3 0.29 0.07 0.20 0.04
Q4 0.42 0.13 0.20 0.04
Father has apprenticeship

Q1 (poorest) 0.27 0.06 0.42 0.13
Q2 0.40 0.11 0.41 0.12
Q3 0.53 0.20 041 0.12
Q4 0.67 0.30 0.41 0.12
Father hastertiary qualification

Q1 (poorest) 0.59 0.24 0.74 0.38
Q2 0.72 0.36 0.74 0.38
Q3 0.82 0.49 0.73 0.37
Q4 0.90 0.63 0.73 0.37

Predicted probabilities derived from the point estimates of Model 8 (see

Table 5). Predictions assume that the child stays in the same income quartile
group at each life-cycle sage. The assumed early-, middle-, and late-
childhood incomes (in 1996 DM 10,000s) were for Q1, 2, 3, 4; for Q2, 4, 5, 6;
for Q3, 6, 7, 8; and for 4, 8, 9, 10. In addition, the predictions assume that
the child was a boy, mother’ s highest educationd qudification was
gpprenticeship; age of mother at child's birth was 27; number of childrenin
household when child aged 14 was 2; child's birth order was 2.
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Appendix Table 1: Summary Statistics

Variable Unweighted Weighted
Mean SD. Mean SD.
School type at age 14
Hauptschule 0.38 0.49 031 0.46
Realschule 0.29 045 0.30 0.46
Gymnasium 0.33 047 0.39 049
Household income (in 1996 DM10,000s)
Average, ages 0-5 531 203 559 228
Average, ages 6-10 6.33 253 6.69 3.00
Average, ages11-14 7.16 2.96 743 31
Average, ages 0-14 6.40 2.37 6.70 2.63
Atage 14 7.40 337 7.71 357
Father’s highest educational qualification
None 0.07 0.26 0.02 014
School leaving certificate 0.20 0.40 0.10 0.30
Apprenticeship 0.60 0.49 071 0.46
Tertiary 0.13 0.33 0.17 0.38
Mother’s highest educational qualification
None 0.12 0.32 004 0.20
School leaving certificate 0.27 044 0.23 042
Apprenticeship 057 050 0.67 047
Tertiary 0.05 022 0.06 0.24
Other child and household characteristics
Mother’s age, year of child shirth 26.90 5.30 27.14 4.88
Childisfemale 0.49 0.50 051 0.50
Number of children in household at age 14 203 101 1.96 1.00
Birth order 184 0.791 1.69 0.78
Guestworker household 0.33 047 0.09 0.29
Federal State (Bundesland) at age 14
Berlin 0.02 0.15 0.03 0.16
Schleswig-Holstein 0.04 0.19 004 0.20
Hamburg 0.01 0.09 0.01 0.08
Niedersachsen 011 031 012 0.32
Bremen 0.01 0.09 0.01 012
Nordrhein-Westfalen 0.24 043 0.24 043
Hessen 0.09 0.29 0.07 0.27
Rheinland-Pfalz, Ssarland 0.06 0.24 0.06 0.24
Baden-Wrttemberg 023 0.42 0.17 0.38
Bayern 0.20 040 0.25 043
Mother’slabour supply
Y ears worked, child aged 0-5 0.33 0.87 0.23 0.73
Y earsworked, child aged 6-10 0.65 143 043 117
Y ears worked, child aged 11-14 0.68 131 0.49 114
Family breakdown and re-partnering
Breakdown, child aged 0-5 0.02 015 0.03 017
Breakdown, child aged 6-10 0.05 021 004 0.20
Breakdown, child aged 11-14 0.03 0.17 004 0.19
Repartnering, child aged 0-10 0.02 0.15 0.03 0.15
Repartnering, child aged 11-14 0.02 013 0.02 013
Home ownership and residential mobility
Home owned, child aged 0-5 0.35 0.48 047 0.50
Home owned, child aged 6-10 0.18 0.39 023 042
Home owned, child aged 11-14 0.08 0.28 0.08 0.28
Moved home, child aged 0-5 012 0.32 014 034
Moved home, child aged 6-10 0.06 024 0.05 021
Moved home, child aged 11-14 0.04 0.20 0.04 0.19

Note: Unweighted N = 522,
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Appendix Table 2. Non-income parameter estimatesfor selected regression models

Regressor Whol e-childhood income Stage-specific incomes
No With No With
interaction  guestworker interaction guestworker
interaction interaction
(Regression model) (1) (7) (4 (8)
Father’ s highest educational qualification (reference category: none)
School leaving certificate 0.267 0.270 0.268 0.297
[0.97] [0.98] [0.98] [1.10]
Apprenticeship 0.553 0579 0.556 0.631
[2.13] [2.20] [2.16] [2.45]
Tertiary 1.367 1351 1.403 1474
[4.24] [4.13] [4.37] [4.49]
Mother’ s highest educational qualification (reference category: none)
School leaving certificate 0474 0.476 0.463 0476
[2.06] [2.16] [2.03] [2.12]
Apprenticeship 0457 0422 0.455 0.415
[2.00] [1.90] [2.00] [1.83]
Tertiary 0.826 0.741 0.847 0.774
[217] [1.89] [2.17] [1.90]
Other child and household characteristics
Mother’s age, year of child shirth 0.015 0.013 0.015 0.014
[1.14] [1.01] [1.13] [1.06]
Childisfemae 0121 0.133 0.123 0.123
[115] [1.26] [1.17] [1.1€6]
Number of children in household at age 14 -0.116 -0.132 -0111 -0131
[177] [2.03] [1.70] [1.99]
Birth order -0.290 -0.275 -0.287 -0.272
[4.37] [4.14] [4.36] [4.09]
Guestworker household 0.056 1.087 0.052 1.189
[0.35] [2.30] [0.33] [2.44]
Federal State (Bundesland) at age 14 (reference category = Berlin)
Schleswig-Holstein -0.317 —-0.385 -0.297 -0.328
[0.70] [0.85] [0.64] [0.77]
Hamburg -0.358 -0.581 -0.336 -0.582
[0.60] [1.01] [0.56] [1.01]
Niedersachsen —0.597 —0.656 -0.570 -0.611
[1.99] [2.22] [1.86] [1.93
Bremen -0.671 -0.723 —-0.665 —-0.686
[154] [1.64] [152] [147]
Nordrhein-Westfalen —0.39% —0458 -0.377 —0451
[1.44] [1.68] [1.34] [153]
Hessen -0.075 -0.115 —-0.056 -0.100
[0.23] [0.35] [0.17] [0.29]
Rheinland-Pfalz, Saarland -0.352 -0.358 -0.345 -0.328
[1.10] [1.13] [1.06] [0.98]
Baden-W rttemberg -0.766 -0.754 -0.737 -0.713
[2.77] [2.75] [2.63] [2.43]
Bayern -0.943 -0.9%4 -0.916 -0.940
[3.38] [3.58] [3.22] [3.18]
k1 (lower cutpoint) 0.66 0.78 0.66 0.85
[117] [1.31] [1.10] [137]
k> (upper cutpoint) 160 172 160 180
[2.67] [2.86] [2.64] [2.90]
Pseudo R? 0.17 017 0.16 0.18
Log likelihood —475.9 —472.9 —476.9 —470.1

Note: Asymptotic t-ratios shown in brackets, derived using Huber-White standard errors adjusting for
repeated observations on siblings from the same household. N = 522. Regressions also included income
regressors: see Tables 4 and 5 for estimates.
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