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Trends in Measured and Unmeasured Effects of Family 
Background on Educational Attainment and 
Occupational Status in the Federal Republic 

of Germany 

PAUL M. DE GRAAF 

Tilburg University, Tilburg, Netherlands 

AND 

JOHANNES J. HUININK 

Max Planck Institute for Human Development and Education, Berlin, Germany 

Data on the educational attainments and occupational statuses of all siblings 
from 1653 West German families, from three cohorts born respectively around 
1930, 1940, and 1950, are analyzed in order to estimate effects of measured 
(father’s and mother’s schooling, father’s occupation, and number of siblings) and 
unmeasured family background factors. The analysis shows that there are un- 
measured family factors which influence schooling and occupational status. Fur- 
ther, we find some evidence of trends in family effects on schooling over cohorts 
in West Germany, in that the effect of father’s occupational status is decreasing, 
and no different family effects for males and females. Analyses on cross- and 
like-sex siblings pairs do not lead to divergent results. Including controls for 
measurement error we find no evidence for a family bias in the effect of schooling 
on occupational status in West Germany. D 1992 Academic Press. Inc. 

In this paper we will present an analysis of the total effects of family 
background on the educational attainment of men and women in the 
Federal Republic of Germany, and of the occupational status of West 
German men. Our data-set, which originates from the German Life His- 
tory Study (Mayer and Bruckner, 1989), provides information on the 
family background and the educational and occupational achievements of 
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knowledge the helpful comments received from Robert M. Ilauser and from two anonymous 
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Sociology, Tilburg University, P.O. Box 90153, 5000 LE Tilburg, The Netherlands. 
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representative samples of individuals born in three birth cohorts (ap- 
proximately 700 persons born in 1930, in 1940, and 1950 each), and also 
of the achievements of all of their siblings. The sibling design makes it 
possible to study the effects of both measured and unmeasured family 
background factors, whereas the cohort design allows us to investigate 
changes over time. Recent developments in sibling analysis have concen- 
trated on data from the United States (Olneck, 1977; Hauser, 1984; Benin 
and Johnson, 1984; Hauser and Mossel, 1985; Hauser and Sewell, 1986; 
Hauser and Wong, 1989), and we will investigate whether the American 
results can be generalized to another society, West Germany, while using 
a comparable research design and the same method of analysis.’ 

We will address three groups of questions. First, we address the ques- 
tion, to what extent educational attainment in West Germany can be 
predicted by measured (father’s educational attainment, mother’s edu- 
cational attainment, father’s occupational status, number of siblings) and 
unmeasured family background factors, and whether there are trends over 
birth cohorts. Related to this is an analysis of differences in family effects 
due to sex and birth order within sibling pairs, which might point to 
intersibling effects. 

The second group of questions addresses occupational status as the 
dependent variable. We investigate the relative size of measured and 
unmeasured family background effects, net of the effects of educational 
attainment, for successive birth cohorts. 

The third research question deals with the complete disattenuation of 
the effect of educational attainment on occupational status, net of all, 
measured and unmeasured, effects of family background. This disatten- 
uation exposes the returns of schooling, net of family background. Again, 
cohort differences are studied as well. 

The article is organized in five sections. First, we will review the ad- 
vantages of the application of sibling analysis for the study of family effects 
on socioeconomic achievement. 

Second, we will focus on the processes by which parents can influence 
the life chances of their children in West Germany. The West German 
school system and its relation with the labor market will be discussed 
briefly. We will also give some information on the socioeconomic, his- 
torical conditions in which the persons in our three cohorts grew up and 
which may be responsible for their specific opportunities in the educational 
system and in their labor force participation. 

Third, we will discuss our data and measurement procedures, and will 
introduce the general model of our analysis, which is developed by Hauser 

’ The appearance of software for the estimation of linear structural models (Jareskog 
and S(irbom, 1986) has benefited this research significantly. Early investigations in this field 
were performed by Blau and Duncan (1967), Sweetser (1973, and Miiller (1972). 
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and his associates (Hauser, 1984; Hauser and Mossel, 1985; Hauser and 
Sewell, 1986; Hauser and Wong, 1989). 

Fourth, the analysis is divided into two parts. In the first part we will 
analyze the effects of measured and unmeasured family background de- 
terminants on the educational attainments of both men and women, dif- 
ferences between cohorts, and differences due to sex and birth order. The 
second part of the analysis surveys the influences of both educational 
attainment and family background on occupational status, for men only. 
Here, we will also estimate the disattenuated effect of schooling on oc- 
cupational status, and will look into cohort differences again. In the final 
and fifth section of the paper we will summarize our results and will 
present some discussion. 

ADVANTAGES OF THE ANALYSIS OF SIBLING DATA IN THE STUDY 
OF FAMILY BACKGROUND EFFECTS 

The information presented by data on the socioeconomic outcomes for 
more than one sibling from one pair of parents contributes in several 
ways to the study of social stratification. 

The first advantage of sibling analysis is that it leads to an estimate of 
the total effect of family background on the achievements in the socio- 
economic life cycle (Blau and Duncan, 1967, Chap. 9; Sweetser, 1975; 
Mtiller, 1972; Jencks et al., 1972, 1979; Hauser and Featherman, 1976), 
because the associations between the achievements of siblings can be 
modeled as a consequence of their shared parental background. A second 
and related advantage of sibling analysis is that it shows to what extent 
measured indicators of family background, like parents’ educational and 
occupational status, parents’ income, number of siblings, region, neigh- 
borhood, and race, represent the total family effect. Data suggest that 
about 55 or 60% of the common variance in the educational attainments 
of siblings is represented by measured background variables (Hauser and 
Featherman, 1976; Sweetser, 1975; Mtiller, 1972; Hauser and Sewell, 
1986). The remaining association can be attributed to unmeasured family 
factors, and, as suggested by Benin and Johnson (1984), to the mutual 
influence siblings have on one another’s attainment. Benin and Johnson 
consequently argue that the intersibling association supplies an upper limit 
to the family effect. To some extent siblings affect each other’s aspirations, 
and also they will share some of their strictly individual resources. As a 
result of this mutual influence, at least a part of the association of siblings’ 
achievements is not due to parental characteristics, be it measured or 
unmeasured. 

A third advantage of sibling analysis is that-when combined with a 
correction of measurement error-it can be used to disattenuate structural 
effects, especially the effect of educational attainment on occupational 
status (Hauser, 1984; Hauser and Mossel, 1985). The bivariate relationship 
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between schooling and occupational status overestimates the direct effect, 
because educational attainment and occupational status are both related 
to family background. Indeed, when explicit measurements of family back- 
ground are introduced in individual regressions, the effect of schooling 
on occupational status usually decreases. However, only sibling data make 
it possible to construct models in which all, both measured and unmea- 
sured, family effects are controlled, and in which the direct effect is made 
free from all mutual dependencies on family background. This is attained 
by the estimation of a model, which includes both a between-family and 
a within-family regression of occupational status on educational attain- 
ment, and which corrects for measurement error at the same time. We 
will come back to this modeling later. Until now, there are no findings 
on several samples of American sibling data which confirm the existence 
of such a family bias, particularly after controlling for measurement error 
in schooling and occupational status (Hauser, 1984). 

In the study of sibling data one should recognize that data on cross- 
and like-sex types of sibling pairs may produce different results, because 
sex possibly affects achievement, both by a direct effect on outcomes, 
and by an effect on other effects in the model (interaction effects). Because 
birth order effects also have to be considered (Blau and Duncan, 1967), 
the analysis should handle four kinds of sibling pairs: older brother- 
younger brother, older brother-younger sister, older sister-younger 
brother, and older sister-younger sister. 

As already referred to, Benin and Johnson (1984) use exactly this 
distinction to discuss the influence siblings may have on each other’s 
educational attainment. Their practical research problem was that the 
influence of one (older) sibling on the achievement of another (younger) 
sibling is not identified in standard models for sibling data. Hauser and 
Wong (1989) showed later that one way to overcome this problem is to 
introduce instrumental variables in the models. These instrumental vari- 
ables should predict the educational attainment of one sibling and not of 
the other; a major example of such an instrumental variable is mental 
ability. 

Benin and Johnson (1984), however, proposed to bypass this drawback 
of standard sibling models by theorizing on two socialization processes in 
which siblings might influence each other: facilitating resources and role 
modeling. They argue that especially older brothers (and not older sisters) 
are facilitators, because to men monetary and social resources are more 
readily available than to women, and that especially younger brothers will 
be helped because (in American society) a greater emphasis is given to 
male achievement (Benin and Johnson, 1984, p. 12). Furthermore, Benin 
and Johnson argue that theories on role modeling suggest that like-sex 
sibling pairs should be more similar with regard to their educational at- 
tainments than cross-sex sibling pairs. Altogether, they hypothesize that 
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brother pairs should be more alike than sister pairs, followed by older 
brother-younger sister and older sister-younger brother pairs. Using re- 
sidual covariances between the individual educational attainments within 
sibling pairs as an indicator of cross-sibling effects, their results indeed 
show that the similarity in brother pairs is larger than the similarity in 
older sister/younger brothers pairs. 

Hauser and Wong (1989) criticized Benin and Johnson’s (1984) inter- 
pretation of residual covariances in siblings’ educational attainments. They 
reformulated the problem by the construction of a model in which it can 
be tested whether for some types of sibling pairs measured family factors 
explain a larger proportion of the total family effect than in other types. 
They come up with comparable results as Benin and Johnson, but, due 
to their more parsimonious model, are able to conclude that especially 
older sister-younger brother pairs have less in common than the other 
three types of pairs. For these other sibling pairs no significant differences 
can be identified. Hauser and Wong further argue that no ultimate con- 
clusion about cross-sibling effects can be drawn upon this finding, because 
the effects speculated about are not estimated directly. 

To estimate cross-sibling effects directly Hauser and Wong (1989) used 
scores on ability and achievement tests for each sibling as instrumental 
variables which logically affect individual educational attainment. Apply- 
ing this, they indeed could demonstrate the existence of cross-sibling 
effects. As a by-product of their modeling Hauser and Wong also found 
that background factors influence the educational attainments of older 
siblings stronger than those of younger siblings. Hauser and Wong did 
not analyze data on cross-sex sibling pairs. 

In this paper the question on the mutual influence that siblings have 
on each other will not be the prime one. We are more interested in the 
contribution sibling analysis can give to the study of total family back- 
ground effects. Nevertheless, when analyzing the effects of family factors 
on educational attainment, we will make an empirical distinction between 
the four possible types of sibling pairs, to be able to compare our analysis 
with the results of Hauser and Wong, both with regard to the Benin and 
Johnson hypothesis and to the different background effects between older 
and younger siblings. 

HISTORICAL CHANGES IN EDUCATIONAL AND OCCUPATIONAL 
OPPORTUNITIES IN WEST GERMANY 

The major characteristics of the West German school system did not 
change decisively in the period we will investigate here, that is between 
the forties and the seventies. This period lies just before the large growth 
in school enrollments in the seventies. Since the thirties, and with only 
a few exceptions, education is state financed and state organized. Fur- 
thermore, the curricula have not undergone significant changes in this 
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time span. After a period of 4 years of common primary education, there 
is a coexistence of three types of secondary schooling. Finally, the link 
of the educational system and the labor market has been very stable as 
well. Vocational training was and is highly institutionalized and is partly 
enterprise based and partly school based (“the dual system”). 

In the educational career children enter primary school when they are 
6 years old. After 4 years, but in later periods and in some states within 
West Germany (Bundeslander) 6 years, parents are confronted with the 
choice of a type of secondary schooling for their children. This decision 
determines the further educational career, because it can be revised only 
with major efforts. 

The lowest level of secondary education is the “Hauptschule,” which 
normally takes another 5 or 6 years of schooling. This is the level, based 
on which adolescents can-but not necessarily do-enter the typical en- 
terprise-based vocational training (apprenticeship). The middle level type 
of secondary school is the “Realschule” (its diploma is called “mittlere 
Reife”), which also takes about 6 additional years of schooling, but pro- 
vides opportunities for higher level training and vocational schools. By 
the attendance of polytechnic colleges, adolescents, who finished the mid- 
dle level school, can even achieve the opportunity to go to university. 
The highest level of secondary schooling, the “Gymnasium,” is finished 
by a formal examination called the “Abitur” and normally takes 9 years 
of schooling after the 4 years at primary school. With the “Abitur” one 
is allowed to enter university and university-like forms of professional 
training. 

The bridge between formal education and the employment system is 
institutionalized by the vocational training system and, for those with the 
“Abitur,” by the university. On all levels it is essential to have a training 
“certificate” to start the job career with an appropriate job. This certificate 
constrains one to a well-defined sector within the labor market, because 
there are strong organizational structures for distinct occupational cate- 
gories and for the professions. Cross-national research shows that in West 
Germany, when compared to the United States and Norway, there are 
relatively few job changes that involve a change of occupation (Mayer, 
Selbee, Featherman, and Colbjornsen, 1989). 

Because the occupational career is linked strongly to qualifications in 
the formal educational system, and because the encapsulation of the three 
school types results in three parallel and hierarchical ordered “channels,” 
the strongest influence parents have on the socioeconomic life chances of 
their offspring is made when the children are about 10 years old. There- 
fore, this most important decision to be taken in an educational career 
in West Germany depends strongly on the orientations and aspirations 
of the parents (Meulemann, 1982; Meulemann and Wiese, 1984; De Graaf, 
1988). 
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Although the formal organization of the school system has not been 
subject to significant changes during the last 40 years, external changes 
may have occurred which regulate parental decisions. Most important 
probably are the changes in the socioeconomic conditions since World 
War II. In Germany people suffered from hardships after the war: the 
economy was completely down until the late forties, there was shortage 
of the basic goods in everyday life, and there were high unemployment 
rates until the early fifties. In particular, those who finished school during 
this time and tried to get an opportunity for vocational training or a first 
job were in a relatively bad starting position. As Blossfeld (1989) has 
shown, the initial position in the labor market is decisive for further 
opportunities. Blossfeld demonstrated that a major proportion of those 
born around 1930, i.e., 15 years before the end of the war, were severely 
handicapped in their whole occupational career. 

The situation changed drastically in the early fifties, when a period of 
economic recovery started. Training and job opportunities improved 
quickly, in the beginning more so for men, but to an increasing extent 
also for women. One major characteristic of this period of the West 
German “Wirtschaftswunder” was the large demand for well-trained 
workers and for craftsmen, which in fact was larger than the demand for 
academic professionals. As a result of this the mean level of secondary 
education initially did not rise strongly, the main growth was within the 
three tracks of the West German educational system, but since the sixties 
enrollments in higher forms of secondary schooling also increased. 

Until the sixties financial support for less affluent parents was almost 
absent. Even though parents did not have to pay fees for the education 
of their children, education could be expensive, especially due to oppor- 
tunity costs. In the sixties West German society rose to unprecedented 
levels of affluence, which had two consequences. On the one hand an 
adequate legislative system of support for the costs of living for children 
attending education came into being, and on the other hand parents began 
to have more financial resources themselves and could afford to send their 
children to higher forms of secondary education. Therefore, one can easily 
hypothesize that before 1960 financial considerations limited the transition 
to higher forms of secondary education, and that since the sixties financial 
barricades have been slackened. However, in spite of the weakening of 
economical constraints, social and cultural barriers to higher secondary 
education may have remained powerful. We assume that cultural resources 
play a major role in the educational careers of the birth cohorts analyzed 
here, which will be reflected especially by the effects of parents’ educa- 
tional characteristics (De Graaf, 1986). 

The absence of formal constraints on the transition to higher forms of 
secondary education and the increase in resources among the population 
have given way to an increase in the mean level of educational attainment 
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TABLE 1 
Educational Attainment According to Sex and Birth Cohort; Source: German Life 

History Data 

Cohort 

1930 

Men 

1940 1950 

Women 
Years of 

1930 1940 1950 schooling 

No school finished 
Hauptschule without 

vocational training 
Reafschule without 

vocational training 
Hauptschule with 

vocational training 
Realschule with 

vocational training 
Abitur without 

training or 
university 

Abitur with 
vocational training 

University and uni- 
versity like 

All (100%) 
Mean number of 

years 
Standard deviation 

4.0% 2.9% 1.9% 8.3% 4.8% 3.3% 
20.3% 13.6% 7.7% 50.8% 32.1% 20.3% 

1.4% 0.0% 2.5% 5.0% 6.8% 4.4% 

7 
9 

10 

11 

12 

13 

55.0% 58.9% 48.4% 20.6% 

9.4% 

34.7% 

13.4% 

1.4% 

42.9% 

15.4% 8.9% 

0.3% 

12.0% 

1.1% 

13.5% 

7.4% 1.1% 1.6% 

2.6% 2.1% 2.7% 1.9% 1.4% 1.6% 

7.4% 9.4% 

375 
11.5 

15.9% 2.8% 5.4% 10.4% 

364 
11.5 

17 

19 

364 360 352 
12.3 10.0 10.7 

349 
11.1 

2.4 2.4 2.9 2.1 2.4 2.8 

in the Federal Republic of Germany, which is made clear in Table 1. 
Table 1 presents the highest type of education attained by the three birth 
cohorts we will be analyzing in the remainder of this article, born re- 
spectively in 1929-1931, in 1939-1941, and in 1949-1951. Educational 
expansion has had two aspects in West Germany. 

First, there has been a tendency to advance to higher forms of secondary 
education. The percentage of men going beyond the “Hauptschule” level 
increased from 20.6% for the 1930 cohort to 42.0% for the 1950 cohort. 
For women this proportion has increased from 20.3% (mostly in the 
“Realschule” and not in the “Gymnasium”) to 33.5%. The expansion in 
formal education has strengthened for younger birth cohorts (born after 
1950), which are not in our present analysis. 

Second, the proportions of men and women with occupational training 
have increased. For men the increase was slight, from 73.9% for the 
oldest cohort to 80.5% for the youngest cohort, but for women the increase 
was from 34.7 to 70.3%. 

A general rise in mean educational attainment does not imply that the 
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association between family background and educational attainment should 
decrease (Hand& 1985). Differences between social strata in educational 
success are of a relative nature, and when it should be the case that all 
social strata have accomplished an equal extension of the educational 
careers for their offspring, no change in the overall association will be 
present.’ 

The job opportunities and occupational achievements of the three birth 
cohorts have had their structural changes, too (Blossfeld, 1989). Our short 
remarks on the socioeconomic trends in the Federal Republic of Germany 
after World War II should have given a rough idea of the background of 
the development to a modem industrial society with an emphasis on high 
skilled labor and on the service sector. 

The general extension of educational careers and the assumed need for 
a high skilled labor force can, but does not have to, result in a decrease 
of the direct effects of family background on occupational status. Also, 
one can hypothesize that the widely observed trend of a decrease in the 
sizes of occupational classes in which material possessions are transmitted 
from one generation to the next, like the farm sector and the petty 
bourgeoisie, should lead to a decrease in the direct effect of family back- 
ground on occupational status. 

In this paper we will investigate whether the decreasing importance of 
financial resources in occupational careers and the increase in school 
enrollments have gone together with a decrease in the effects of family 
background on educational attainment. Further, we will study whether 
the rise of mean educational attainment and the modernization processes 
have caused changes in the effects of educational attainment on occu- 
pational status over cohorts. We make our analysis more powerful by the 
use of sibling data, which supports a better test of the research questions. 

DATA DESCRIPTION 

The data we will analyze was sampled in the German Life History 
Study.3 In this survey detailed information was collected on the educa- 
tional, occupational, residential, marital, and fertility histories of 2171 
men and women in the Federal Republic of Germany. The respondents 
are random samples of native Germans born respectively around 1929- 

’ Mare (1981) has argued that a general rise in educational attainment could lead to 
decreasing family background effects, when family background has a stronger impact on 
the probability to survive early transitions in the educational career than on the probability 
to survive later transitions. Mare shows that this mechanism can be neutralized by a trend 
toward growing family background effects on the probabilities to survive the individual 
transitions. 

’ The data collection was sponsored by the Sonderforschungsbereich 3 of the German 
Research Association DFG of West Germany and the Max-Planck-Institute for Human 
Development and Education in Berlin (cf. Mayer and Bruckner, 1989). 
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1931,1939-41, and 1949-51. We will refer to these cohorts as birth cohort 
1930, birth cohort 1940, and birth cohort 1950, respectively. The ques- 
tionnaire contained a roster of all the respondents’ siblings, and the re- 
spondents supplied information about the educational attainments and 
actual occupational statuses of all his of her siblings, together with their 
sex and year of birth. The information about the family background 
includes detailed descriptions of father’s occupation, father’s and mother’s 
educational attainments, and number of siblings. 

Altogether the sibling rosters in the 2171 questionnaires contain infor- 
mation about 7314 individuals, from 2171 families. We concentrate on 
sibling analysis and therefore the 322 respondents who are only children 
cannot contribute to our analysis. This results in 1849 families with 6992 
individuals involved. From these individuals 6102, or 87.3%, have com- 
plete information on the variables sex, year of birth, father’s educational 
attainment, mother’s educational attainment, father’s occupation, number 
of siblings, and educational attainment, which are all the variables we 
need for the first part of our analysis in which educational attainment is 
the dependent variable. These 6102 individuals are from 1653 families. 
Thus, due to missing information and to one-child families, we have 78.7% 
of the original families in the data set; 14.8% was lost as a result of the 
exclusion of one-child families, and an extra 6.5% was lost as a result of 
missing information. On the individual level we have 83.4% of the original 
cases, 4.4% cent caused by the exclusion of one-child families, and an 
additional 12.2% by missing information. 

The 1653 families represent the three birth cohorts of respondents. The 
1930, 1940, and 1950 cohorts produce respectively 33.8, 32.2, and 34.0% 
of the families. Because the respondents from the 1930 birth cohort have 
more brothers and sisters than the respondents in the 1940 and 1950 birth 
cohorts, more than one-third of the individuals (36.9%) come from the 
oldest cohort, while the two younger cohorts host respectively 31.7 and 
31.4% of the total number of siblings in the samples. 

As appropriate in sibling analysis, we created sibling pairs out of the 
individual files. All possible pairs of the siblings within a family were 
formed and within the pairs the siblings were ordered to age. Because 
larger families as a matter of course contribute more pairs than smaller 
families do, one has to reweight the sample of pairs. Like Benin and 
Johnson (1984), we performed a reweighting procedure which results in 
an equal representation of all families in the sibling pairs. This procedure 
serves for an equal treatment of all families in the original data set. It 
must be noted that this is a conservative procedure. 

The pairs then were subdivided in four types of like-sex and cross-sex 
pairs, respectively older brother-younger brother (OB-YB), older 
brother-younger sister (OB-YS), older sister-younger brother (OS-YB), 
and older sister-younger sister (OS-YS) pairs. The weighted numbers in 
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each type of like- and cross-sex sibling pairs can be read from Appendix 
I, which contains 12 correlation matrices, means, and standard deviations 
for the four different like-sex and cross-sex sibling pairs, for each of the 
three birth cohorts. Each of these 12 matrices contains only six variables, 
four measured family characteristics and the educational attainments of 
two siblings, and is used to estimate models with educational attainment 
as the dependent variable. 

Appendix II shows the correlation matrices, means, and standard de- 
viations, used in the analysis where occupational status is the dependent 
variable. Here the analysis is restricted to men only, because for females 
we would need other predictor variables than for males (like family de- 
velopment), and because traditionally only about half of all German fe- 
males of the birth cohorts studied are gainfully employed. The limitation 
to families with at least two males with an occupation at the time of the 
interview reduces the number of families in the analysis considerably. 
Especially in the younger cohort, we lose cases due to missing value 
problems. The analysis of background effects on occupational status covers 
respectively 268, 245, and 124 families for the three cohorts. Therefore, 
the weighting procedure had to be redone, in order to get an equal weight 
of 1 for each family with at least two sons with complete information in 
it. The covariance matrices of Appendix II contain eight variables, the 
four family characteristics, the two educational attainments, and the two 
occupational achievements of two brothers. 

The operational definitions of all variables and their codings are dis- 
played in Table 2. Educational attainment is measured in years, in order 
to come to a metric for the various educational categories in West Ger- 
many. In the last column of Table 1 the connection between level of 
educational attainments and years of schooling is depicted. Father’s and 
mother’s educational attainments, and the respondents’ and the siblings’ 
educational attainments, are measured in the same way. Sex, cohort, and 
the number of siblings in the family of origin were all measured straight- 
forwardly. 

The occupational status of father, respondent, and sibling is measured 
by Mayer’s Socio-Economic Status Scale (Mayer, 1979). Mayer con- 
structed this scale by comparing the occupational positions of married 
men with the positions of their fathers-in-law (34 groups, the so called 
“berufliche Stellung”). Based on these marriage patterns and using the 
index of dissimilarity as a measure of social distance, Mayer applied 
multidimensional scaling (MDS) to define an occupation scale that is a 
linearly transformed version of the scores on the main dimension found 
by MDS. The scale ranges from 10 for unskilled agrarian workers to 311 
for self-employed professionals with more than 49 employees. Mayer 
(1979) found that this scale is correlated r = 0.87 with Treiman’s (1977) 
International Prestige Scale. The status scale has a correlation of r = 
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TABLE 2 
Variables and &dings; Source: German Life History Data 

Mnemonics Variables Coding 

FEDUC 

MEDUC 

FOCC 

NSIBS 
EDUCl , EDUC2 

OCCl, oc(32 

COHORT 

Father’s educational attainment 

Mother’s educational 
attainment 

Father’s occupational status 

Number of siblings 
Educational attainment (ac- 

cording to birth order of sib- 
ling pairs) 

Occupational status (according 
to birth order of sibling 
pairs) 

Birth cohort primary 
respondent 

Years of education, ranging 
from 7 to 19 

Years of education, ranging 
from 7 to 19 

Mayer’s occupational status 
score at respondent’s age 15 
(divided by lOO), ranging 
from 0.10 to 3.11 

Ranging from 2 to 13 
Years of education, ranging 

from 7 to 19 

Mayer’s occupational status 
score at time of interview 
(divided by 100) ranging 
from 0.10 to 3.11 

1930: born 1929-1931; 1940: 
born 1939-1941; 19.50: born 
1949-1951 

0.51 with income, and a correlation of r = 0.68 with education, in a 
representative sample of West German men (Mayer, 1979). 

The cohort division needs extra discussion. The primary respondents 
are born in three distinct periods, but the birth years of their siblings are 
scattered around the birth years of the respondents. Most of the siblings 
(75%), however, are born within a distance of 5 years from the primary 
respondent, which means that for them the birth years of the three cohorts 
have no intersections. However, some of the siblings of respondents in 
the older cohorts are in fact born later than some siblings of respondents 
born in the younger cohorts. A straightforward solution to this problem 
could be to restrict the analysis to individuals born in well-defined birth 
periods, like 1925-1935, 1935-1945, and 1945-1955, but this would lead 
to the loss of about 25% of our cases, so we have not done so. 

MODELS FOR SIBLING RESEMBLANCE 

The models we are using to answer our questions were developed by 
Hauser and his associates. Hauser and Sewell (1986) summarized earlier 
models and developed an elaborated structural equation model to estimate 
the impact of measured and unmeasured family factors on the socioec- 
onomic career. In Fig. 1 we display a simpler version of this model, i.e., 
without multiple measurement of the variables in the model, on which 
our estimations are based. The parameters are labeled according to the 
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EDUCI +-C , 

FIG. 1. A model for within and between family effects of educational attainment on 
occupational achievement. 

LISREL notation (Joreskog and S&born, 1986). We have indicators of 
family background factors t1 to & (as measured by X, to x4: FEDUC, 
MEDUC, FOCC, NSIBS), the educational attainments of the siblings y, 
and y, (EDUCl and EDUC2) according to birth order, and the occu- 
pational achievements of the siblings y, and y, (OCCl and OCC2), as 
the manifest (measured) variables of the model. The model assumes that 
the four measured family factors are intercorrelated by allowing the var- 
iance-covariance matrix (4) of these four variables to be free. Both pairs 
of the variables on siblings’ educational attainments and occupational 
achievements are indicators for three latent variables, r), , qs, v2, and q3, 
1)6, v4, respectively. ?15 iS the common family factor for educational at- 
tainment, q6 for occupational achievement. The individual factors for 
educational attainment are vl for the older sibling and q2 for the younger 
sibling, for occupational achievement analogically q3 and 7)4. 

The coefficients in the measurement models are all constrained to be 
1 except for A,,,, and &,. There are effects of the four measured family 
background variables on both family factors q5 and q6 (ysl to yH and y6l 
to y@). Finally, the model contains effects of individual educational at- 
tainment on occupational achievement (p3, and p42) for the older and the 
younger sibling, respectively, and of the family factor for educational 
attainment on the family factor for occupational achievement &). 

This model allows us to distinguish within- and between-family com- 
ponents of the variances of both educational and occupational achieve- 
ment, and the within- and between-family effects of educational attain- 
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ment on occupational achievement. Furthermore, the model estimates the 
effects of the measured family characteristics on the two between-family 
factors, and one gets the error variances of these family factors r+Qs5 and 
J1%. Finally, the model gives an estimate of error variances in the within- 
family factors. 

A crucial characteristic of the original models of Hauser and Sewell is 
in the direct controls for measurement error, which cannot be neglected, 
because the random errors in educational attainment and occupational 
status occur only in the within-family components of the variables, and 
this may lead to substantial attenuation in the within-family regression of 
occupational status on education. In addition to that measurement errors 
in the social background variables lead to underestimates of the degree 
to which measured social background accounts for the family factors in 
educational attainment and occupational status. This could effect the be- 
tween-family slope of occupational status on educational attainment in 
that it is overestimated. The data we employ do not allow for direct 
control of measurement error of the crucial variables, and thus increase 
the chance that we will find family bias in the slope of occupational status 
on educational attainment, that is, a greater between- than within-family 
slope. 

To avoid these pitfalls, we decided to make simple assumptions about 
measurement error in all variables by inserting borrowed estimates of the 
error variances of all manifest variables. Unfortunately, we have no in- 
formation on measurement error from German data, and therefore we 
have decided to insert borrowed national estimates of measurement error 
for non-blacks in the United States (Bielby, Hauser, and Featherman, 
1982) in our models. Bielby et al. report that the reliabilities of educational 
attainment and occupational status are .89 and .84. These estimates are 
based on data from the Current Population Survey. Data from the re- 
measurement program of the 1973 Occupational Changes in a Generation- 
II study supply estimates of the reliability of the family background vari- 
ables. The estimate of the reliability of father’s educational attainment is 
.93, and this estimate we have also used for the reliability of mother’s 
educational attainment. The estimated reliability of father’s occupational 
status is .85. Finally, we have assumed that there is no error component 
in the variance of number of siblings in the family of origin. When the 
assumption that the reported reliabilities for the United States supply 
reasonable estimates for the case of West Germany, we can have more 
confidence that the estimates of our models are free from attenuation 
problems. 

By trimming the part of the model, which represents the relation be- 
tween educational attainment and occupational status, we get a sub-model 
for the effects of both measured and unmeasured family factors on ed- 
ucational attainment only (Hauser and Wong, 1989). Using this model, 
which contains only educational attainment as a dependent variable, we 
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x1 

62 - MEDUC 

X2 

6, - FCCC 

x3 -. 

6, - NSISS 

X4 

EDUCP - c2 

YZ 

‘a 
FIG. 2. A model for measured and unmeasured effects of family background on edu- 

cational attainment of sibling pairs. 

can test hypotheses on differences between like-sex and cross-sex sibling 
pairs. This sub-model is shown in Fig. 2. it is a “multiple indicators 
multiple causes” (MIMIC) model (Joreskog and Goldberger, 1975). 

FAMILY BACKGROUND AND EDUCATIONAL ATTAINMENT 

In the first part of the analysis we estimate the influence of both mea- 
sured and unmeasured family background factors on educational attain- 
ment, using the model displayed in Fig. 2. It is noteworthy that, because 
&I has been set equal to one, the effects of the measured family back- 
ground characteristics on the between-family component of educational 
attainment represent the effects of these characteristics on the educational 
attainment of the older sibling. The effects on the educational attainment 
of the younger sibling are a factor of &I as large as the effects on the 
educational attainment of the older sibling. 

In addition to estimates of the effects of the family characteristics on 
educational attainment the model yields estimates of the error variances 
in the family factor and in individual educational attainment. The error 
variance in the family factor (JIll) shows to what extent siblings share 
more variance in educational attainments than caused by the measured 
family characteristics only. When this error variance would be equal to 
zero, one does not need additional information about the families to 
explain the association of the educational attainments of siblings. How- 
ever, earlier research has shown that this is hardly the case. Various 
authors have reported that about 60% of the association can be attributed 
to known family characteristics (Hauser and Featherman 1976; Hauser 
and Sewell, 1986; Miiller, 1972). 

The application of the LISREL software makes it easily possible to 
impose equality constraints over the parameters in a model. Here, it is 
especially useful to test whether the error variance of the family factor 
varies over like-sex and cross-sex sibling pairs. If Benin and Johnson (1984) 
are correct, this error variance should be the highest for older brother- 



TRENDS IN MEASURED AND UNMEASURED EFFECT’S 99 

TABLE 3 
Goodness-of-Fit Tests for Selected Sibling Models of Measured and Unmeasured Family 

Background Effects on Educational Attainment, for Like-Sex and Cross-Sex Sibling Pairs; 
Source: German Life History Data 

Deviances 

Models Cohort 1930 Cohort 1940 Cohort 1950 ndf 

(A) Baseline model 
(B) A and I#I equal over 

combinations 
(C) B and p9, equal over 

combinations 
(D) C and & = 1 
(E) D and r equal over 

combinations 
(F) E and &, equal over 

combinations 
(G) F and & = Sa and $ 

equal over combinations 
(H) F and & and $rJs diffet- 

ent for males and females 

5.89 9.39 10.18 12 
27.19 29.78 32.68 42 

27.80 32.45 34.38 45 

29.52 32.92 34.80 46 
36.81 36.29 46.50 58 

41.66 40.60 47.44 61 

51.10 47.83 60.27 68 

47.99 43.01 52.88 67 

Contrasts Deviance p Deviance p Deviance p ndf 

W-W 21.30 .878 20.39 .906 22.50 .835 30 
(C)-(B) 0.61 ,894 2.67 .445 1.70 ,637 3 
W-K) 1.72 .190 0.47 .493 0.42 ,517 1 
(E)-(D) 7.29 .838 3.37 .992 11.70 ,470 12 
(V-(E) 4.85 .183 4.31 .230 0.94 .816 3 
W-(F) 9.44 .223 7.23 .405 12.83 .076 7 
0-W) 6.33 ,387 2.41 .878 5.44 .489 6 
W)-(G) 3.11 .078 4.82 ,028 7.39 ,007 1 

younger brother pairs, and the lowest for older sister-younger brother 
pairs. This we will investigate for the three cohorts in our sample sepa- 
rately. Then, we will look into trends over time. 

Table 3 presents the goodness of fit statistics and degrees of freedom 
of selected models, for each of the three cohorts, together with contrasts 
between the successive models. We follow the chain of restrictions Benin 
and Johnson (1984) and Hauser and Wong (1989) have imposed on the 
parameters. Model A is the baseline model of Fig. 2 without constraints 
on the parameters. The model fits very well for all three cohorts. For 
none of the three cohorts does the deviance exceed the number of degrees 
of freedom. In Model B we have put the first constraints on the model, 
asserting that the covariance matrices of the four measured family char- 
acteristics are equal over types of sibling pairs. The constraint releases 
30 degrees of freedom. Because the four samples of pairs have been taken 



100 DE GRAAF AND HUININK 

from the same population, it is no surprise that this assumption of equal 
(co)variances holds for all three cohorts. 

In Model C we test whether the effects of the measured family char- 
acteristics have the same ratio between older and younger siblings over 
like-sex and cross-sex sibling combinations. This assumption releases 3 
additional degrees of freedom and does not lead to a deterioration of the 
fit of the model. The deviances increase respectively with 0.61, 2.67, and 
1.70 for the three cohorts. Model D, in which this ratio is constrained to 
be one, does not deteriorate the model fit for all cohorts the least. Ap- 
parently, our data suggest that in West Germany background effects are 
equal for older and younger siblings, which is in contradiction to some 
of the American findings (Hauser and Wong, 1989, pp. 159-160). 

In Model E another major hypothesis is tested: are the effects of the 
measured family characteristics equal for the four types of sibling pairs? 
Instead of 16 (four times 4) effects now only 4 effects have to be estimated, 
releasing 12 degrees of freedom. The difference in the deviances show 
that the assumption holds for each cohort. These differences are respec- 
tively 7.29, 3.37, and 11.70 points. 

Model F tests the hypothesis that the error variances in the family factor 
are different over like-sex and cross-sex sibling pairs. This restriction 
supplies 3 extra degrees of freedom, and because the increase in the 
deviances of the model is only 4.85, 4.31, and 0.94 for the three birth 
cohorts, there is no proof of a larger similarity within older brother- 
younger brother pairs, nor is there proof of a smaller similarity within 
older sister-younger brother pairs. In fact, all types of sibling pairs display 
the same pattern and thus Benin and Johnson’s hypothesis is not supported 
for this West German data set. 

Models G and H test two further hypotheses, about the error variances 
in the individual educational attainments. Model G assumes that the error 
variances are the same for all siblings within a cohort, and estimates 1 
instead of 8 coefficients. The 7 additional degrees of freedom cost re- 
spectively 9.44, 7.23, and 12.83 degrees of freedom. In Model H the 
hypothesis is scrutinized in that the error variances have different values 
for males and females. This takes only 1 degree of freedom and improves 
the fit of the model significantly. The model fit improves by 3.11, 4.82, 
and 7.39 points for the three birth cohorts compared to Model G. 

Model H is our preferred model for these data. It assumes that the 
baseline model is largely equal over the four types of sibling pairs. The 
only difference is in the error variances of educational attainment, which 
have distinct values for males and females, which resembles just that the 
variability in schooling is larger for men than for women. 

Table 4 presents the parameter estimates of Model H. The effects of 
the four measured family factors vary to some extent over cohorts. The 
effects of father’s education and of number of siblings seem to have 
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TABLE 5 
Goodness-of-Fit Tests for Selected Models of Cohort Comparison of Sibling Models for 

Measured and Unmeasured Family Background Effects on Educational Attainment; Source: 
German Life History Data 

Models Deviance ndf 

(A) baseline model (model H of Table 3 for three cohorts) 143.88 201 
(B) A and 4 equal over cohorts 181.83 221 
(C) A and r equal over cohorts 153.72 209 
(D) C and $I,, equal over cohorts 154.53 211 
(E) D and (Lz2, (la for males equal over cohorts 172.77 213 
(F) D and JIZt, & for females equal over cohorts 164.81 213 

Contrasts Deviance p ndf 

W-(A) 37.95 .009 20 
(C)-(A) 9.84 .276 8 
P)-(C) 0.81 .647 2 
(E)-(D) 18.24 C.001 2 
(F)-(D) 10.28 .006 2 

increased, whereas the effect of father’s occupation has decreased. The 
error variances of the family factors and of both male and female individual 
education attainments have all increased over cohorts. Before commenting 
on possible trends, however, we will first test whether they are significant. 

In Table 5 models are presented which test the significance of selected 
cohort differences. Model A is the baseline model, which combines the 
separate estimates of Model H in Table 3 for the three birth cohorts. 
Model B tests whether the (co)variances of the family characteristics are 
equal over cohorts. This restriction deteriorates the model. There is an 
increase of the deviance by 37.95 and with 20 additional degrees of free- 
dom. 

Model C restricts the effects of the measured family characteristics to 
be equal over cohorts. This model does not differ significantly from Model 
A, with its 9.84 points deviance for 8 degrees of freedom. Our initial 
conclusion is that the reported cohort differences in the effects of the 
background variables as reported in Table 4 are not significant, but we 
will come back to this at the end of this paragraph. Model D tests whether 
the error variances in the family factor are equal over cohorts, which does 
not deteriorate the model fit. The constraint of Model E, that the error 
variance in educational attainment is equal for males over cohorts, is not 
supported by the data. The model fit increases with 18.24 points deviance 
for only 2 degrees of freedom. Also the error variances in the educational 
attainment of females prove to be different over cohorts (Model F). 

The estimates (Table 4) show that these error variances increase, im- 
plying that the family factor has lost some of its predictive power on 
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TABLE 6 
Selected Estimates and Standard Errors of Cohort Comparison Sibling Model D in Table 

5 of Measured and Unmeasured Family Background Effects on Educational Attainment, 
for Like-Sex and Cross-Sex Sibling Pairs; Source: German Life History Data 

Estimate (se.) 

Effects 
Father’s education- 

Mother’s education- 

Father’s occupation- 

Number of siblings- 

Family factor 
Educational attainment 
Family factor 
Educational attainment 
Family factor 
Educational attainment 
Family factor 
Educational attainment 

,121 (.038) 

.251 (.035) 

1.570 (.W 

-.lOo (.022) 

Error variance 
Family factor educational attainment 

Proportion of explained variance 
Family factor educational attainment 

I.256 (. 124) 

58.0% 

educational attainment for the 1950 birth cohort. The proportions of 
explained variance in individual educational attainment decreases for 
males from about 53% for the two older cohorts to 41% for the youngest 
cohort. For females the proportion of explained variance decreases from 
about 60% for the oldest cohorts to 50% for the youngest cohort. When 
constrained to be equal over cohorts, 58% of the variance in the family 
factor is explained by measured background variables (Table 6). 

As reported, the hypothesis that the effects of the four background 
characteristics have been stable over cohorts could not be rejected. The 
contrast between Models A and C is insignificant. The estimates of the 
slopes, as reported in Table 4, however, suggested that there might have 
been linear trends in the parameters. It may be possible that a more 
appropriate test produces significant estimates of those trends.4 

The linear trend model has 205 degrees of freedom and a deviance of 
147.37. The contrast with Model C has a deviance of 6.38 with 4 degrees 
of freedom and thus the linear trend model is not to be preferred to 
Model C. However, one of the trend estimates is significant. There is 
significant downward trend of - .419 (standard error .200; I value = - 2.1) 
in the effect of father’s occupational status. The trend in the effect of 
father’s education is .066, with a standard error of .047 (t value = 1.4). 
There is no trend at all in the effect of mother’s education. The trend 

4 This model uses additional latent variables (‘phantom variables’) as suggested by Rind- 
skopf (1984). 
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TABLE 7 
Goodness-of-Fit Tests for Selected Sibling Models of Measured and Unmeasured Family 

Background Effects on Occupational Status, for men; Source: German Life History Data 

Deviances 

Models 
Cohort Cohort 

1930 1940 
Cohort 

1950 ndf 

(A) Baseline model 6.76 8.02 4.93 9 
(B) A and AYe = 1 6.77 8.18 5.70 10 
(Cl B and P3, = LL 7.15 9.76 5.80 11 
(D) C and $3~ = Jrcl 11.54 10.07 5.81 12 
(El C and I-%, = Plz = Pti 7.17 12.54 8.40 12 

Contrasts Deviance p Deviance p Deviance p ndf 

(B)-(A) 0.01 .920 0.16 ,689 0.77 .380 1 
(C)-(B) 0.38 ,538 1.58 .209 0.10 ,752 1 
W-(C) 4.39 ,036 0.31 ,578 0.01 ,920 1 
(E)-(C) 0.02 ,888 2.78 .095 2.60 .107 1 

effect of number of siblings is - .043 (standard error .028; t value = 
- 1.5). 

Thus, we find some evidence of trends in family background effects on 
educational attainment. The findings that the effect of father’s occupa- 
tional status decreases and that the effects of father’s educational attain- 
ment are at least stable over time are interesting. It corroborates cultural 
reproduction theory, where father’s occupational status stands for eco- 
nomic resources and parent’s educational status stands for cultural re- 
sources. Our results correspond with the expectation that economic bar- 
riers in West Germany have been reduced but that educational careers 
are still governed by parents’ cultural resources. 

FAMILY BACKGROUND AND OCCUPATIONAL STATUS 

The estimations of the effects of measured and unmeasured effects of 
family background on occupational achievement, and of the within- and 
between-family effects of educational attainment on occupational achieve- 
ment, are based on the model of Fig. 1. Here we limited our analyses to 
men. The correlation matrices, standard deviations, and means are dis- 
played in Appendix II. 

Table 7 presents the deviances and degrees of freedom of selected 
models, separately for the three birth cohorts. Model A is the baseline 
model. In this model we have already set some constraints, which are 
known to be valid from the previous analysis. There is an equality con- 
straint on the error variances in individual educational attainments for 
older and younger brothers, and A,,?> has been set to 1. This model fits 
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the data well for all three cohorts. In Model B the first constraint on the 
baseline model is introduced, in that A,,& is set equal to 1. This model 
again tests the hypothesis that the effects of family background factors 
on occupational achievement are equal for older and younger brothers. 
Model B is supported by the data for all three cohorts. 

Model C tests the additional equality constraint on the individual effects 
of educational attainment on occupational achievement. The null hy- 
pothesis, saying that these effects are equal for older and younger brothers, 
cannot be rejected for either cohort. 

In the next step (Model D) the equality constraint on the error variances 
in individual occupational achievements is tested. For the 1930 cohort this 
assumption has to be rejected: the deviance increases by 4.39, whereas 
the additional number of degrees of freedom is one. For the other two 
cohorts the equality constraint cannot be rejected, but, in order to estimate 
the same models for all birth cohorts, Model E again builds on Model 
C. Here it is tested whether the within- and between-family slopes of 
educational attainment on occupational achievement are equal. This 
equality constraint cannot be rejected.’ 

Table 8 displays selected parameters of Model E for the three cohorts. 
First, we see, that only in the two oldest cohorts father’s occupational 
status and mother’s educational status have significant effects on the family 
factor for occupational status. 

Second, we observe a stable effect of educational attainment on oc- 
cupational status of about .150. As tested, we cannot reject the hypothesis 
that the within- and between-family slopes are different. 

Third, only in the 1930 cohort there is a significant difference in the 
error variance of the occupational status of the older and younger brother. 
Appendix II shows that one reason is that only in this cohort the variance 
of the occupational status is clearly larger for the older brother. 

We complete the analysis testing some equality constraints over cohorts. 
Table 7 shows goodness of fit statistics and degrees of freedom of the 
cohort comparisons. 

In Model A of Table 9 we estimate Model E in Table 7 simultaneously 
for the three birth cohorts and get a deviance of 28.11 with 36 degrees 
of freedom. To this model we add equality constraints over the birth 
cohorts. The first constraint is in the assumption that the effects of the 
measured family variables on the family factor for educational attainment 
do not vary between the two cohorts (Model B). This is supported by 
the data, which we already knew from the previous analysis of educational 

’ It is to be noted, that during earlier analyses, not reported here, in which we did not 
include controls for measurement error, the difference in the within and between slope of 
occupational status on educational attainment was significant for the 1940 cohort. This 
stresses the importance of a correct treatment of measurement error. 
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TABLE 8 
Selected Estimates and Standard Errors of Sibling Model E in Table 7 of Measured and 

Unmeasured Family Background Effects on Occupational Status; Source: German Life 
History Data 

Cohort 1930 Cohort 1940 Cohort 1950 

Estimate (se.) Effect (se.) Effect (s.e.) 

Effects 
Father’s education-Family factor 

occupation 
Mother’s education-Family fac- 

tor occupation 
Father’s occupation-Family fac- 

tor occupation 
Number of siblings--Family factor 

occupation 
Education-Gccupational status 

(within- and between-family) 

Error variances 
Family factor occupation 
Occupational status oldest brother 
Occupational status youngest 

brother 

Proportions explained variance 
Family factor occupation 
Occupational status oldest brother 
Occupational status youngest 

brother 

- .035 

.053 

.294 

.OlO 

.155 

.034 (.013) ,052 (.013) 

.122 (.ow .053 (.017) 
468 (.018) .066 (.018) 

81.3% 75.8% 
35.2% 54.8% 
49.4% 49.4% 

(.022) -.032 (420) 

(.024) ,035 (.018) 

(496) .264 (.095) 

(.OlO) -.023 (.Oll) 

(.012) .150 (.Oll) 

-.024 (.034) 

.027 (.033) 

,151 (.130) 

- .007 (.016) 

.156 (.015) 

344 (.022) 
.102 (.032) 
.095 (.032) 

76.7% 
45.9% 
47.5% 

attainment. Also the effects of the measured family variables on the family 
factor for occupational achievement are equal over cohorts (Model C). 

The assumption that the effects of educational attainment on occupa- 
tional achievement are equal over cohorts (Model D) cannot be rejected. 
The contrast of Model D with Model C has a likelihood of 0.81 with 2 
degrees of freedom. Model E restricts the error variances in the between- 
family component of occupational status to be equal over cohorts which 
does not deteriorate the model fit. Finally, the contrast of Models F and 
E shows that the error variances in individual occupational status can also 
be assumed to be equal for older and younger siblings and over cohorts. 

Table 10 shows selected parameters of the preferred Model F. The 
equality constraints on the effects of the measured family factors on the 
between-family variance component of occupational status has made three 
family background effects on occupational status significant. Father’s oc- 
cupational status has the largest effect, whereas also mother’s educational 
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TABLE 9 
Selected Sibling Models for Measured and Unmeasured Family Background Effects on 

Occupational Status, Cohort Comparison; Source: German Life History Data 

Models Deviance ndf 

(A) Baseline model (model E of Table 7 for three cohorts) 28.11 36 
(B) A and effects and ys,, -y5*, ya, and yM equal over cohorts 32.62 44 
(C) B and effects and -y6,, yb2, y6,, and y,,, equal over cohorts 39.59 52 
03 C and PSI, &, and & equal over cohorts 40.40 54 
(E) D and & equal over cohort 41.16 56 
(F) E and I,!J~~ = $I~, and equal over cohorts 49.78 61 

Contrasts 

09-W 
(C)-(B) 
(WC) 

Deviance p ndf 

4.51 .808 8 
6.97 .540 8 
0.81 667 2 
0.76 .684 2 
8.62 .125 5 

attainment affects occupational outcomes positively. The (partial) effect 
of father’s schooling on occupational status is negative. The overall effect 
of schooling on achieved occupational status now is .154. We conclude 
that the hypothesis that educational attainment becomes a stronger pre- 
dictor for occupational achievement when the economy modernizes is not 
supported. 

TABLE 10 
Selected Estimates and Standard Errors of Cohort Comparison Sibling Model G in Table 

9 of Measured and Unmeasured Family Background Effects on Occupational Status, Cohort 
Comparison; Source: German Life History Data 

Estimate se. 

Effects 
Father’s education-Family factor occupation 
Mother’s educatiowFamily factor occupation 
Father’s occupation-Family factor occupation 
Number of siblin~Family factor occupation 
Educational attainment---Gccupational status 

Error variances 
Family factor occupational status 
Individual occupational status 

Proportions of explained variance 
Family factor occupational status 
Individual occupational status 

- ,027 (.013) 
.038 (.013) 
.242 (.059) 

-.004 (.007) 
.154 (.007) 

.045 t.cw 
,081 t.c@% 

79.5% 
51.0% 
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CONCLUSIONS 

In this paper we have set out for an assessment of the size of measured 
and unmeasured effects of family background on educational attainment 
and occupational achievement in West Germany. We estimated the effects 
for three birth cohorts, which allows us to make some conclusions about 
temporal changes. Because our data do not allow for a direct control for 
measurement error of the crucial variables, we corrected for measurement 
error by inserting “borrowed estimates” of the error variances of the 
variables in the model. 

There are two major results in the models for educational attainment. 
First, there is some evidence that family effects on educational attainment 
are changing over cohorts. Especially the effect of father’s occupational 
status seems to be weakening, while the effect of parents’ schooling is at 
least stable. This supports our hypothesis that in West Germany the 
connection pattern of social strata with the educational system has con- 
verted from a selection pattern based on financial opportunity to a system 
based on cultural differences. The contribution of measured background 
effects on the total between-family variance component in schooling is 
equal over cohorts and is about 58%. This estimate is in harmony with 
American findings. 

Second, both the background effects and their share in the common 
family factors do not vary over like-sex and cross-sex sibling pairs, and 
thus we cannot support the American findings which suggest that like-sex 
pairs have relatively large influences on each other’s careers. Another 
finding we could not corroborate is that the schooling of younger siblings 
is less influenced by family background than the schooling of older siblings. 
What we did find in the German data is that, within each cohort, the 
unexplained variance in educational attainment is higher for men than 
for women, although for women educational opportunities depend as 
much on the status and the size of the parental family as is the case for 
men. This is due to the greater variance in the educational attainment of 
men. 

The analysis of measured and unmeasured family factors on occupa- 
tional achievement yielded the following results. We observe family effects 
on occupational attainment for all three birth cohorts. Most of them can 
be measured by explicit family background variables, and by a between- 
family factor in educational attainment: about 80%. However, when one 
controls for measurement errors the effect of schooling on occupational 
status is not biased. Finally, we find no major evidence of trends in the 
ascription and achievement parameters of the status attainment process 
in West Germany. 
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APPENDIX I 

Means, Standard Deviations and Correlations, Analysis of Family 
Effects on Educational Attainment, for Cross-Sex and Like-Sex 

Sibling Pairs, Ordered to Age; Source: German Life 
History Data 

Cohort 1930 (older brother-younger brother pairs above diagonal (N = 142), older brother- 
younger sister pairs below diagonal (N = 147) 

FEDUC MEDUC FOCC NSIBS EDUCl EDUC2 Mean SD 

FEDUC 1.000 .396 687 -.018 ,477 .410 10.871 2.249 
MEDUC .424 1.000 ,366 -.136 ,371 ,311 9.120 1.478 
FOCC .736 ,397 1.000 -.124 .523 ,484 1.104 602 
NSIBS -.049 -.168 -.lll l.OOG - ,173 - .174 3.974 2.032 
EDUCl ,514 ,429 .517 -.142 1.000 ,478 11.489 2.643 
EDUC2 ,492 .315 ,468 - ,096 .579 1.000 11.502 2.598 

Mean 10.934 9.437 1.069 4.058 11.436 10.416 
SD 2.287 1.697 .586 2.202 2.474 2.439 

Cohort 1930 older sister-younger brother pairs above diagonal (N = 124), older sister- 
younger sister pairs below diagonal (N = 146) 

FEDUC MEDUC FOCC NSIBS EDUCl EDUC2 Mean SD 

FEDUC 1.000 .554 ,717 -.073 ,501 .418 10.755 2.180 
MEDUC ,336 1.ooo 469 -.109 ,386 ,376 9.141 1.553 
FOCC ,696 ,291 1.000 - .075 .543 ,464 ,998 518 
NSIBS - ,107 - ,082 -.144 l.OOU - .114 -.097 4.409 2.191 
EDUCl ,391 ,251 .517 - .184 1.000 ,419 10.004 1.999 
EDUC2 ,342 ,338 ,439 - ,114 .501 1.000 11.124 2.358 

Mean 11.012 9.201 1.066 4.298 10.221 10.353 
SD 2.407 1.508 .579 2.301 2.361 2.272 

Cohort 1940 older brother-younger brother pairs above diagonal (N = 137) older brother- 
younger sister pairs below diagonal (N = 144) 

FEDUC MEDUC FOCC NSIBS EDUCl EDUC2 Mean SD 

FEDUC 1.000 ,434 ,734 - ,183 .536 ,472 11.264 2.723 
MEDUC .375 1.000 .414 - ,257 ,516 .345 11.788 1.843 
FOCC .624 ,358 1.000 -.194 ,569 ,456 1.123 .616 
NSIBS - ,155 - .237 -.169 1.000 - .237 -.204 3.756 1.932 
EDUCl ,409 .322 ,431 - ,134 1.000 .469 12.002 2.829 
EDUC2 ,377 ,243 466 -.225 ,432 1.000 11.788 2.814 

Mean 10.988 9.376 1.120 3.635 11.561 10.935 
SD 2.128 1.554 ,561 1.885 2.511 2.379 

Cohort 1940 older sister-younger brother pairs above diagonal (N = 134). older sister- 
younger sister pairs below diagonal (N = 117) 

FEDUC MEDUC FOCC NSIBS EDUCl EDUC2 Mean SD 

FEDUC 1.000 ,488 ,645 - .158 .499 ,384 10.921 2.251 
MEDUC .382 1.000 .414 - ,192 ,343 .345 9.359 1.565 
FOCC .726 ,394 1.000 -.104 ,446 .464 1.074 .526 
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FEDLJC MEDUC FOCC NSIBS EDLJCl EDUC2 Mean SD 

NSIBS -.I65 -.188 -.102 1.000 -.200 - ,071 3.740 1.908 
EDUCl .437 .407 .450 - ,214 1.000 ,460 10.801 2.511 
EDUC2 ,456 .421 ,501 - ,193 .624 1.000 11.601 2.639 

Mean 11.200 9.406 1.104 3.975 10.779 11.004 
SD 2.411 1.542 .577 1.858 2.563 2.628 

Cohort 1950 older brother-younger brother pairs above diagonal (N = 138) older brother- 
younger sister pairs below diagonal (N = 152) 

FEDUC MEDUC FOCC NSIBS EDUCl EDUC2 Mean SD 

FEDUC L.ooo .463 ,612 - 397 ,368 ,345 11.113 2.313 
MEDUC .479 1.ooo .424 - .I86 .343 ,281 9.621 1.430 
FOCC ,746 .457 1.ooo -.I90 ,393 .434 1.167 ,599 
NSIBS - .I50 -.177 - .I81 1.000 -.185 - ,218 3.600 1.996 
EDUCl .358 .I86 ,440 -.130 1.000 .397 12.282 2.940 
EDUC2 ,364 ,288 ,398 - ,147 .381 1.000 11.970 2.923 

Mean 11.529 9.910 1.189 3.410 12.153 11.504 
SD 2.472 1.728 ,652 1.776 2.828 2.529 

Cohort 1950 older sister-younger brother pairs above diagonal (N = 146), older sister- 
younger sister pairs below diagonal (N = 126) 

FEDUC MEDUC FOCC NSIBS EDUCl EDUC2 Mean SD 

FEDUC l.oca ,527 ,660 -397 ,412 ,361 11.311 2.334 
MEDUC .362 1.000 ,461 -.188 ,411 .303 9.897 1.595 
FOCC .638 .34X l.oal - .156 .431 ,312 1.171 s68 
NSIBS - ,037 -.164 - .079 l.ooo -.180 - .243 3.587 1.7% 
EDUCI .368 ,357 .360 -.176 1.000 ,354 11.658 2.808 
EDUC2 ,406 ,341 .257 - .169 ,480 1.000 12.019 2.656 

Mean 11.088 9.734 1.113 3.490 11.278 11.382 
SD 2.034 1.408 ,549 1.740 2.294 2.529 

APPENDIX II 

Means, Standard Deviations and Correlations, Dependent Variable: 
Occupational Achievement, over Brother Pairs, Ordered to 

Age; Source: German Life History Data 

Cohort 1930 (N = 268) 
FEDUC MEDUC FOCC NSIBS EDUCl EDUC2 OCCI OCC2 

FEDUC l.oca 
MEDUC ,384 1.000 
FOCC .728 .344 l.O@J 
NSIBS -.0&I - .087 -.129 1.000 
EDUCl .490 .286 ,510 -.176 1.000 
EDUCZ .420 .260 ,484 - ,171 .475 1.000 
OCCl .439 .298 ,463 -.064 .648 ,375 1.000 
occ2 .383 ,308 ,510 -.144 ,423 .678 ,444 1.000 

Mean 10.866 9.063 1.056 3.966 11.359 11.431 1.276 1.241 
SD 2.345 1.409 .598 2.284 2.576 2.575 ,672 608 
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Cohort 1940 (N = 245) 

FEDUC MEDUC 

FEDUC 1.000 
MEDUC .4% 1.000 
FOCC .709 .419 
NSIBS - ,221 -.267 
EDUCl .528 .466 
EDUC2 .448 ,362 
OCCl .420 .404 
occ2 .435 .417 

Mean 10.834 9.220 
SD 2.557 1.735 

Cohort 1950 (N = 124) 

FEDUC MEDUC 

FEDUC 1.008 
MEDUC .541 l.ooO 
FOCC .696 ,483 
NSIBS - .123 - .165 
EDUCI .478 ,276 
EDUC2 .494 .367 
OCCl .427 .272 
occ2 .380 .347 

Mean 11.177 9.597 
SD 2.167 1.448 

FOCC NSIBS EDUCl EDUC2 OCCl occ2 

1.000 
-.247 

.534 

.439 
.497 
.462 

1.070 
.582 

FOCC NSIBS EDUCl EDUC2 OCCl OK2 

1.000 
-.222 

.434 

.530 

.449 
.434 

1.000 
-.129 
-.204 
-.144 
- .199 

l.ooo 
,511 
.656 
.336 

l.ooo 
,364 
.683 

l.OtXl 
.370 

1.145 3.548 12.224 12.228 1.367 
.620 2.264 2.882 3.083 ,657 

l.OMl 
-.251 
-.195 
-.285 
-.267 

3.571 
2.131 

l.ocHl 
.492 
.715 
.489 

11.676 
2.699 

1.000 
.446 
.662 

11.642 
2.767 

l.o@o 
.566 

1.261 
,643 

I.ooo 

1.294 
.638 

l.ooO 

1.346 
.667 
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