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This paper takes up Goldberger's [1989] suggestion
to investigate the Ilinks across generations using
nonmonetary measures of status. | find that the links in
educational attainment are somewhat stronger than, and
statistically significant from, those in income even if the
income data are adjusted for measurement errors as
suggested by Solon [1992] and Zimmerman [1992]. This
result accords well with the theoretical work of Galor and
Zeira [1993] and others which emphases the role of market
imperfections in human capital accumulation persistence.
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1. Introduction

Noting the disagreement between anecdotal and formal attempts to measure the
intergenerational persistence in economic status, Solon [1992] and Zimmerman [1992], show
that using annual income to measure economic status underestimates this persistence due to
measurement errors. Correcting for these errors by using averages of annual income over
several years to measure status, they find intergenerational correlations implying much less
mobility in the income distribution than previous studies. In this paper | use educational
attainment to measure the intergenerational persistence in economic status as attainment may
be better correlated with lifetime earnings than income in any one year or the average over
several adjacent years and this will further reduce the effects of measurement errors.

Educational attainment may also be better correlated with economic status measured
in terms of welfare or real income as it more accurately reflects an individual's lifetime
economic opportunities. The variations in incomes across individuals will misstate the
variation in opportunities as the former is influenced by both the labor supply decision and
choices between monetary and nonmonetary rewards from employment. For example,
Bowles [1972] shows that, if high status individuals value nonmonetary rewards relative to
monetary rewards more highly than low status individuals, the differences in incomes will
understate the differences in opportunities. Goldberger [1989] warns against considering
only monetary measures of status as the links across generations could be stronger for other
measures.
2. Data and Analysis

The data are a sample of 295 father-son pairs drawn from the 1988 respondents file of
the PSID. For a pair to be included in the sample the son had to have been aged between 5
and 15 years in 1968, and been the head of a household in 1987. The age restriction reduces
the possibility that those sons who finish college and those who do not finish high school are
under represented in the sample. Due to the use of average income to measure lifetime

income, a father-son pair is included only if the son “split off” from the original family



between 1970 and 1984 inclusive. Only pairs with either a white or black father are included

as the PSID includes relatively few parents of other races. Some of the pairs satisfying the
above criterion have sons who are brothers and so have the same father. In such cases, a pair
selected randomly from those with the same father is included in the sample and the
remainder discarded as inclusion of brothers in the sample would result in data that violates
the assumption of independent observations required for consistentcy of the estimators used
here. As the probability of inclusion in the PSID sample is not the same for each observation,

all of the calculations in this paper have been appropriately weighted using weights based on
those provided in the PSID.

The PSID gives data on the educational attainment of both fathers and sons in the
form of categories such as “12 grades and no further training”. In order to ensure adequate
numbers of transitions from each category some of these have been combined here to leave
four categories for the analysis here. They are: “0 to 11 grades” (Category 1); “Completed
high school but had no further education or training” (Category 2); “High school and other
education or training but no college degree” (Category 3); and, “Bachelor's, professional, or
advanced degree” (Category 4).

To analyze the persistence in the distribution of educational attainment across
generations | use the data on father's and son's attainment to estimate markov transition
matrices?  The idea is that persistence can be represented by the extent to which the

probability distribution of a son's attainment depends on the attainment of his father. The

IThe primary reason for the need to weight the calculations is the design of the PSID to include substantially
more low-income families than would a random sample of the US population. See Hill [1992] for a discussion
of this issue. The weight used is proportional to the inverse of the estimated probability of the child's inclusion
in the sample. That is, the “1988 Individual Weight”, aggested by Hill 1992], modified to reflect the
procedure used to eliminate siblings from the data. This modification involves multiplying the weight provided

in the PSID by the number of sons with the same father. As only one of any such sons is included in the analysis
and the included son is selected randomly from those with the same father, this adjustment to the weight reflects
the consequent change in that individual's selection probability.

2An early application of markov chains to mobility issues can be found in Prais [1955]. For criticism of the
markovian approach to social mobility see McFarland [1970] and Shorrocks [1976]. Zimmerman [1992]
estimates intergenerational transition matrices for states defined by the quartiles of the distributions of wages,
earnings, and the Duncan index of socioeconomic status, and finds evidence of status immobility.



process of intergenerational transmission of educational attainment may not necessarily
follow a stationary, first-order markov process. The stationarity assumption, in particular, is
questionable. Nevertheless, the markovian framework is a useful one for summarizing the
data provided the statistics presented are interpreted as describing the outcomes of the forces
governing the intergenerational evolution of attainment during the 1960s, 70s, and 80s.

Table 1 presents the estimated transition matrix and the implied equilibrium
distribution. The probability of transition from categéry to category is estimated by the

4
quasi-maximum likelihood estimatef,; = w;;/> wy; Wwherg;  is the sum of the weights
j=1

of those father-son pairs who transition from category to catggoryj, et 1,...,4. The
transition matrices estimated here satisfy the conditions under which the equilibrium

distribution exists given in Feller [1970]. The equilibrium probability of being in catégory
4

is e, for k=1,...,4, found as the solutions te, =) e;pi far=1,...,3 , and
j=1

iek =1
k=1

Table 2 shows the estimated transition matrix and equilibrium distribution for the
income data. This data is adjusted for measurement errors, cohort effects, the different
positions of the fathers and sons in the life cycle, and racial differences in the age-earnings

profile3 The transition matrix for the income distribution is estimated for states defined by

3Let y{ be the income of fathér measured as average total family income from 1967 to 1969 in 1969 dollars and
y; be that of son measured as average total family income from 1985 to 1987 in 1987 dollars. Averaging is
one of the solutions to the measurement error problem suggested by B8@h &dnd Zimmerman [1992].

Strictly speaking, one need only average the father's income to reduce the problem in the regression context.
Both father's and son's incomes are averaged here because this data is used later to estimate transition matrices.
The modelogy® = M: + N0 A" + MG 4 \hpblack 4 \bpblack 2% 4 \hpblackG" 4 eh fop, = s, f s fit to the

data to adjust for cohort effects, the different positions of the fathers and sons in the life cycle, and racial
differences in the age-earnings profile. HeTté, is the average age of the indﬁfdual, is the average of the
square of their age, with the averages taken over the same years as the income averByes, -and if the
father in pair¢ is black. The residuats, ﬁ{d are used as measures of the son's and father's income
respectively. Fitting the modet; = p?{ +u; yielgs= .48 with an estimated standard error of 0.045 and

6§ = .28 This estimate of the elasticity of a son's economic status with respect to that of his father is close to
those found by Solon [1992], Zimmerman [1992], and Cooper, Durlauf and Johnson [1@@@Fteg that the

markov transition matrix estimated from tﬁé 's provides a measure of the persistence in economic status
representative of those found in recent previous studies.



imposing on income the same marginal distributions for the fathers and sons as for
educational attainment. This means that, for example, as 41% of the fathers fall in category 1
for educational attainment, the lowest state in the income distribution for the fathers is

defined as that containing the lowest 41% of the income measures.

A test of the hypothesis that matrix describing the transitions in educational
attainment is the same as that describing transitions within the income distribution yiélds a
test statistic of 37.6 with 12 degrees of freedom implying rejection at the 5% level. This
rejection means that any differences in the measured mobility within the two distributions can
be taken to be statistically significant.

Table 3 presents measures of mobility and immobility for the father-son pairs. Three

measures are given:
4 4
(i) Batholemew's [1973D = " e, > pijlk — j| which measures the mean number
k=1 j=1

of category boundaries crossed during a trans#ion;

4
(i) the “fraction of movers= —Zlejpjj which measures the fraction of the
]:

population moving to a different state during a transiion; and,

(ii) the expected number of generations before leaving each cafegory.

4The test statistic is calculated EZ”ZW whefe is the transition probability estimated from the

k=1 j=1 7
education datapj; is that estimated from the income datajand  is the number of observations inkcategory in
the education data. As the weights have been scaled to sum to the number of observations in thg sample,  is
the sum of the appropriate weights. Under the null hypothesigaztpaipzj for all ; and , the statistic is
asymptotically distributed as &> random variable witlim — 1) degrees of freedom [Anderson and
Goodman, 1957]. Note that the application of this test here is only an approximation as it violates the
assumption that the hypothesized transition matrix is a matrix of constants.
SAtkinson, Bourguignon, and Morrisson [1992] discuss some of the attribufeés of . The main weakness in the
current application is that the index treats all category boundaries as equal but a crossing from category 3 to
category 4 is, for example, arguably different from a crossing from category 2 to category 3.
6The fraction of movers, normalized l%r"b—l , satisfies the properties suggested in Shol@ctRE'ajkiomatic
approach to mobility measures for the class of matrices having quasi-maximal diagonals. Restriction to this
class is sufficient to ensure consistency of the properties and appears not to exclude any estimates found in the
mobility literature.
’As Prais [1955] observes, the distribution of the number transitions, , until departure from category given
beginning in category is geometric. Thatfigt) = (1 — pj;)p%;" so the expected number of transitions until



In the first two cases, higher numbers imply more mobility while in the third, higher numbers
imply less mobility.

By all of the measures the Table, the mobility in the income distribution exceeds that
in the distribution of attainment. For example, the mean duration of a stay in any category is
1.57 generations for income and 1.71 generations for education. This suggests that, to the
extent that attainment is preferable to income as a measure of economic status, the mobility
in the income distribution overstates that in the distribution of status. This claim is
reinforced by the fact that no attempt has been made to adjust the measures of educational
attainment for cohort effects. To the extent that the average education of individuals has
tended to rise over time, the average son ought to be better educated than his father so the
analysis here will overstate the mobility in attainment.

3. Conclusion

This paper takes up Goldberger's [1989] suggestion to investigate the links across
generations using nonmonetary measures of status. | find that the links in educational
attainment are somewhat stronger than, and statistically significant from, those in income
even if the income data are adjusted for measurement errors as suggested by Solon [1992]
and Zimmerman [1992]. This result accords well with the theoretical work of Galor and
Zeira [1993] and others which emphases the role of market imperfections in human capital

accumulation persistence

leaving isE; = # The expected number of transitions until leaving any catefjory, , is the average of the

E; over the equilibrium distributionf’ = > e, F;

=
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Table 1: Transition Matrix for Education Levels

Son's Education Category

Father's
Education 1 2 3 4
Category
1 303 281 327 .089
2 229 339 .29 113
3 129 .236 492 143
4 .000 116 505 379
Ergodic .160 .249 425 .166
Distribution

Table 2: Transition Matrix for Income Levels

Son's Income Category

Father's
Income 1 2 3 4
Category
1 .282 .326 .292 .099
2 275 JA11 484 .130
3 .87 273 476 .163
4 .057 .189 441 312
Ergodic .156 230 443 A71

Distribution




Table 3: Measures of Mobility and Immobility for Father-Son Pairs

Expected Generations Before Leaving Categlory
D Fraction 1 2 3 4 Any
of Movers
Income .86 .67 1.39 1.13 1.91 1.46 1.57
Education| .78 .60 1.44 151 197 161 1.71

This table shows the measures of mobility and immobility for the transitions in
the distributions of income and education for the subsample of 295 father-son
pairs. The measures are described in the text.



