" Regression Toward Mediocrity in Economic Stature

By Davp J. ZIMMERMAN*

This paper provides estimates of the correlation in lifetime earnings between
. fathers and sons. Intergenerational data from the National Longitudinal Survey
_are used. Earlier studies, conducted for.the United States, report elasticities of
children’s earnings with respect to parent’s earnings of 0.2 or less, suggesting
extensive integenerational mobility. These estimates, however, are biased down-
ward by error-contaminated measures of lifetime economic status. Estimates
presented in this paper correct for the problem of measurement error and find
the intergenerational correlation in income to be on the order of 0.4. This
suggests considerably less intergenerational mobility than previously believed.
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“Few sons, indeed are like their fathers.
Generally they are worse;
but just a few are better.”

[Homer, Odyssey]

“Like father, llke son.” .
[Old Proverb]

 Overa century has passed since Sir Fran- '

; individuals

_ The idea that attributes of parents are
transmitted to children transfers naturally
to the economic domain. To what extent do
“inherit” their position in the
income distribution? The answer to this
question is fundamental to issues of equal

. opportunity and economic justice. Surpris-

cis Galton wrote his classic paper “Regres- .

sion Towards Mediocrity in- Hereditary
~ Stature,” in which he measured the rela-
tionship _between the heights of children
and those of their parents. Galton found
 that children of short parents tended to be

" "shorter than average, while children of tall

parents tended to be .taller than average.
However, the transmission of height across
generations was imperfect. The child gained
only two thirds of an inch for each inch the
parents exceeded the average: “The Devi-
ates of the Children are to those of the
- Mid-Parent as 2 to 3” (Galton, 1886 plate
"IX). Galton concluded’ that there was “re-
" gression towards mediocrity” (p. 546) in
height. With the passage of time, heights
would tend toward equality.

*Department- of Economics, Fernald House,
Williams College, Williamstown, MA 01267. This pa-
per was completed during graduate studies at Prince-

. ton University. 1 am grateful to David Card, Gary
Solon, participants at numerous seminars, and two
anonymous referees for helpful comments.

ingly, little evidence exists. measuring the
extent to which economic advantages and

. disadvantages are transmitted across gener-

ations. The few studies conducted for the
United States have found the elasticity of
children’s earnings with respect to parent’s
earnings to be on the order of 0.2 or less,
suggesting extensive economic mobility
across gene;ations.' Gary Becker (1988) in

!Previous estimates of intergenerational mobility in
the United States, using actual income for both fathers
and sons, include W. H. Sewell and R. M. Hauser

- (1975),-who report a father-son income elasticity of

0.15, and Jere Behrman and Paul Taubman (1985),

. who obtain an esnmate of 0.18. J. R. Kearl and Clayne

L. Pope (1986) report an estimate of 0.18 for a sample
of late-19th-century Mormons. Gary Solon (1992),
using repeated observations on incomes of fathers and
sons from the Michigan Panel Study of Income Dynam-
ics (PSID), obtains much higher estimates, indicating
the 'intergenerational correlation to be at least 0.4.

‘Behrman and Taubman (1990) report similar findings

from the PSID. Joseph Altoji and Thomas A. Dunn
(1991) report a 0.36 correlation using the National

" Longitudinal Survey. Lee Soltow’s (1965) pioneering

409

Norwegian study found a correlation of only 0.14 for
father—son earnings. British estimates have been

“higher: see, for example, Anthony B. Atkinson et al.

(1983) who report an estimate of 0.45. Sociological
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his - presidential address' to-the. American
Economic Association noted: “In’ every
country with data that I have seen...earn-
ings strongly regress to the mean between
fathers and sons” (p. 10).

Previous estimates of intergenerational
correlations, however, have been criticized
on several grounds. Gary Solon (1989) has

argued that existing estimates of intérgener- *
ational mobility are biased downward by a-
combination of measurement error and un-

representative samples. Arthur Goldberger

(1989) has suggested that focusing on corre-

lations in earnings across generations might
lead economists to underestimate the role
of family background on inequality; integen-
erational links could be stronger for more
‘broadly defined measures of socioeconomic
status.

This paper uses data from the National .

Longitudinal Survey (NLS) to measure the
amount of intergenerational economic mo-
‘bility present in the United States. The NLS

provides a sample of 876 independent fa-

ther-son pairs, and reports earnings and
occupational status for up to 15 years. Sev-
‘eral estimation strategies are developed to
correct for measurement error in reported
economic status. The empirical findings

contrast sharply with those of earlier re-

search. The elasticity of child’s earnings with
* respect to parent’s earnings is found to be
on the order of 0.4. This estimate suggests
that mobility in the United States is consid-
erably less than had previously been be-
lieved.

‘measurement of mobility and introduce
some of the difficulties inherent in such an
" exercise. Section II specifies the economet-
ric models that will be estimated. Section

:models of economic success have concentrated on oc-
cupational attainment (see e.g., Otis Dudley Duncan
et al.,, 1972). The theory literature includes Alan S.
Blinder (1976), John Conslisk (1977), Gary Becker and
~-Nigel Tomes (1979, 1986), and Glenn Loury (1981).
Paul Menchik (1979) has studied wealth correlations.
Lee Lillard and Robert Willis (1978) and Mary Jo
Bane.and David Ellwood (1986) have conducted stud-
ies of intragenerational mobility.
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HI describes the data. Section IV discusses
the empirical findings, and Section V offers

conclusions.

I. The Measurement of Intergenerational
Mobil_ity

Two basic approaches have been utilized
in measuring the extent of intergenerational
earnings mobility. The first approach posits
a simple first-order Markov process relating

father’s and son’s outéomeS'

Yson = a + Byfather+gson

where Y, is a measure of permanent status,
€°" is a white-noise error term, and the
slope-coefficient B measures the degree of
regression toward the mean in economic

status.? Estimates of B close to unity are

‘indicative of limited mobility, while values

of B close to zero suggest rapid regression
to the mean. This equation should be re-
garded as a reduced-form equation, with
the coefficient B being determined by a

_ multitude of factors, including those cul-
“tural and genetic e’n’dowments transmitted

from parents to children.? Since the pur-
pose of this paper is to estimate ‘the projec-
tion of son’s status on father’s status alone,
no attempt is made to decompose the co-

- efficient B into its causal components.

A transition 'matrix provides an alterna-
tive way to-depict intergenerational mobil-
ity. This matrix cross-classifies the income

: ~.rank, say quartile, of fathers and their sons.
Section I of this paper will discuss the ‘

2Permanent status is defined analogously to perma-
nent income. If permanent status is measured in loga-
rithms, then B is simply the elasticity of son’s status
with respect to father’s status. If the underlymg vari-
ances in father’s and son’s status are equal, then the
regression parameter B is equal to the correlation
between father’s and son’s status. ..

Sociologists and geneticists have developed de-
tailed structural models of the socioeconomic attain-
ment process (see e.g., Duncan et al, 1972; L. L.
Cavalli-Sforza and Marcus - Feldman, 1973). See
Behrman et al. (1980) for a discussion of the relative

. -importance of nature versus nurture in economic out-
. comes. Arleen Leibowitz (1974) investigates the effect

of early human-capital investments on economic attain-
ments.
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The column elements P;; of this matrix in-
dicate the probablhty that a son will attain
status-quartile i given that his father has
attained status-quartile j. Complete immo-
bility would imply an identity transition ma-
trix, with son’s rank correlating perfectly
with father’s rank. Complete “equality of
opportunity” implies that all' of the matrix
elements equal 1/n, where n is the number
of income groups ranked (i.e., n=4 in the
case of ranking by income quartiles). In this
case, the son’s income rank is independent
of the father’s rank. .

The major empirical difficulty in applying
either of these approaches abides in the fact
that permanent status is not observed. Ide-
ally, ‘data would be available on the eco-
nomic status -of fathers and sons over their
entire working lives. Instead, only a few
annual “snapshots” of their economic status
are typically observed. Given these observa-
tions, a researcher must try to construct an
estimate of the father’s and son’s lifetime,
or “permanent,” status. This exercise is
complicated by the fact that the fathers and
sons are typically observed at different stages
in their earnings life cycle. This “between-
generation” age variation could bias esti-
mates of B.* Beyond potential life-cycle
biases, 'short-term proxies for lifetime
economic status, such as.annual earnings,
are tainted by transitory fluctuations.’ This
measurement error causes the variance -of
observed status to exceed the variance of
permanent status, causing ordinary least-
squares estimates of B to be biased down-
ward.’

IL Econometric Models

In llght of the above d1scuss1on, the prob-
lem is formulated usmg the following statis-
t1cal model: v

(1) "Y "= + ﬁyfather + £son

¢

. “Stephen Jenkins (1987) demonstrates that no gen-
eral conclusion.can be reached on the direction of the
bias.

SFor a discussion of biases in previous estimates of
intergenerational earnings correlations, see Solon
(1989).
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where Y, is a measure of permanent status’
and ss"“ is a white-noise error term.5

It is not permanent status, Y;, that is
observed, but rather, current status, Y,, for
individual i at time ¢. Current status is
specified to be

(2) - Y, =Y, +vY,tw,.

This specification assumes observed status,

Y,,, to be composed of three factors. The
first is an individual fixed effect, Y;, which
may be referred to as “permanent status »7
The second is a set of systematic factors,
X,,, such as age or labor-market experience,
which cause observed status to deviate from
permanent status. The third component, w;,,
is a transitory error component. Essentially,
this specification assumes an earnings-expe-
rience profile for fathers and sons, with
common slope ¥ and an individual-specific
intercept.

The estimation of equation (1) requires
an estimate of Y, the permanent compo-
nent of observed status. The estimation
strategy proceeds as follows. First, data for
fathers and sons are pooled for all the years
observed. Equation (2) is then estimated
using ordinary least squares on the pooled
data. This first-stage “sweeping regression”
includes potential experience variables and
experience-squared variables as well as
year-indicator variables.® The residuals re-
sulting from this regression will be referred
to as “adjusted current status” and are given

SWhile equation (1) specifies a linear relationship
between father’s status and son’s status, it is possible
that a nonlinear relationship is more appropriale, with
mtergeneratlonal transmission being stronger in some
parts of the income distribution than in others (see
e.g., Stanley W. Siebert, 1989). Nonparametric-regres-
sion results as well as nonlinear specifications indicate
that a linear model is appropriate for this sample.

TPermanent status is simply the person-fixed effect
from the regression in (2) and may be regarded as the
composite effect of time-invariant unobserved (or ex-
cluded) variables.

- %The use of a quartic rather than a quadratic speci-
fication in experience has little effect on the results.
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by - et T T R I
(3) ! Y:’t '—";'Xir =Y; + ('Y""' i’)Xit + Wi
=Y, o

where Y, is permanent status and vu,, is the
error term. This provides an adjusted status
measure for both fathers and sons with
(4) YSO!I YSOII + USOI’I
(5) . Yfather o Yt'ather + Ufather o

The adjusted status measure pfovides -an

error-tainted estimate of permanent status.
Equations (4) and (5) ¢ombined with (1)

present a classic errors-in-variables problem-
with adjusted current status comprising a-

permanent component and a:(possibly seri-
ally correlated) transitory error component.
Estimation of (1) by regressing the -adjusted
data from (4) on those of (5) yields biased
estimates of the intergenerational-mobility
parameter B. Although errors in measuring
the dependent variable, Y,;*", would be in-
corporated into the error term of such a
regression, -the presence: of the transitory
error component, v, would cause the
ordinary-least-squares (OLS) estimate of B
to be blased downward with®

M

.. . . "— . 0.)2’
(}6) | _?lfm ﬁor.s=ﬁ ;}2,—_;;;5

oo i
g

The 'magnitude of this bias depends on-the
ratio of signal to total variance, o /(o2 +
o?2), where o is the varlance of father’s
permanent status, and 0' is the variance of
father’s transitory status, -

- *This assumes that the errors v and vfher are
mutually uncorrelated and also uncorrelated with the
permanent component of status. This specification as-
sumes there is no mean-reversion in the errors (see
John Bound and Alan B. Krueger, 1991). While the
consistency of B is unaffected by measurement error in
the dependent variable, the correlation coefficient, R,
is'biased by measurement error in either the depen-
dent or independent variables.

JUNE 1992

-Three different approaches to the estima-
tion of (1) in the présence of measurement-
€rror are employed : Co

1. ordmary least squares usmg averaged fa-r
ther’s earnings; :

2. instrumenting fathers earmngs, and

3. method-of-moments estimates using the
covariance restrictions - implied by the
statlstlcal model ' |

A Ordmary Least Squares Using
Aueraged Eammgs

The avarlabrlrty of repeated observatlons
on - father’s earnings, wage, and occupa-
tional status makes it possible to proxy. fa-
ther’s permanent status with various aver-
ages of these measures. Averaging father’s
status should reduce the ratio of signal to
total variance, thus reducing the extent of
the -errors-in-variables bias. ‘Using a 7-
period mean of father’s status,

T Y, father

(7) L i'/'lt_'a:ther= Z "T

t=1

as the independent variable in the regres-
sion:with the dependent variable from (4)
and assuming the errors to be serially un-
correlated would yield an estimate of 8
with probability limit
SRS I
(8) B phmﬁavgzﬁ —72-
2 v
oy + T
This procedure reduces the bias in the esti-
mate of B by averaging away the transitory
component of the father’s earnings. The
extent of the bias reduction is an increasing
function of the number of periods, T, over
which the average is taken. This derivation,
however, implausibly assumes that v;, is
white noise. If, instead, the transitory com-
ponent- of fathers’ - earnings ‘followed a
first-order autoregressive AR(1) scheme,

ORI L L )
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then the implied probability limit of ‘the
averaged estimator:under stationarity would
be

(10) plim By.q

ol - o}
-Fl = 1-p"
. [1+2e r-4z0)
! | 2, o; | i-p
T b
v T(1-p?) T(1-p)

B. Instrumenting for Father’s Status

While employing an average of father’s
status should reduce the errors-in-variables
bias by attenuating the “noise” component
of measured status, an alternative approach
is to employ an instrumental-variables esti-
mator. An appropriate instrument would be
correlated with father’s permanent status,
but uncorrelated with the transitory compo-
nent of observed. status, allowing a consis-
tent estimate of B to be obtained. Two
potential instruments are considered. |

1. Instrument Using Duncan Index.—The
first instrumental-variables estimator (IV1)
considered uses a four-year average of the
father’s Duncan index of socioeconomic sta-

tus to instrument for current earnings and
wages in the first stage of a two-stage least-

squares estimation procedure.’® The Dun-
can index, being based on occupation
characteristics rather-than individual char-
acteristics, would appear to satisfy the re-
quirements of being correlated with father’s
long-run status but uncorrelated with transi-
tory status fluctuations. In the present con-

OThe Duncan index is a widely used measure of
socioeconomic status. It is measured on a scale from 0
to 96, with higher scores associated with more presti-
gious occupations. The index is generated by a two-step
procedure. In the first step, the prestige rankings for a
few occupations are regressed on a representative mea-
sure of education and earnings for that occupation.
The parameters estimated are used to rank other occu-
pations, given levels of education and carnings. The
results of the predicted values are scaled to form and
index. For a description, see Duncan (1961)..

)
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text, however, the Duncan index is unlikely
to be an ideal instrument, as the index is
itself commonly -employed in structural
models of status attainment. To illustrate
the effect this has on the proposed estima-
tor, suppose son’s permanent status is gen-
erated by

(11) Yo" = a + gY;faher + 8D"“‘°‘ +em

where D""her is the ith father’s average
value of the Duncan index. This model pro-
poses an independent Duncan-index effect
on son’s long-run status, after controlling
for father’s long-run status. This instrumen-
tal-vanables estimator would have probabll-
ity limit"!

dop(1-12)

(12) plimBy, =B+ —
where o, is the standard deviation of fa-
ther’s Duncan index and 7 is the correlation
between father’s long-run status and father’s
Duncan index. Equation (12) implies that
B is upward-mconsnstent for >0 and
0 < r <1,'? Estimates using this instrumen-
tal variable may consequently be thought of
as providing an upper bound on estimates
of the mtergeneratlonal-mobxhty parameter
B.}? Combining these estimates with the
downward-biased OLS estimates would then
provide bounds on the true value of B.

2. Instrument Using Forward Quasi-Dif-
ference.—If the transitory component of fa-

Y'Eor a derivation in a similar context, sce Solon
(19?22).

.-~“This assumes that the Duncan index has a positive
ceteris paribus effect on son’s earnings and is positively
correlated with father’s permanent eammgs )

Bt should be noted that D; is assumed to be
nonstochastic in this derivation. If D; is measured with
error and this error is positively oorrelated with the
transitory component of earnings, then this effect would
reduce the upward bias induced by the presence of D;
in the structural system:determining -earnings. This
would be the case if transitory fluctuations are associ-
ated with changes in occupation. Thus, there is some
ambiguity about the direction of inconsistency for this
estimator.

Copyright © 2001. All Rights Reserved.



414 o THE AMERICAN ECONOMIC REVIEW

ther’s status can be' parameterized, it is
possible to find a consistent instrumental-
variable estimator. ‘A first-order autoregres-
sive scheme is used where

(13) vfather = Dtath (vfather)+ gfather .
ather i

This specification implies the orthogonal-
ity of a “forward quasi-differenced” instru-
ment for father’s status:

(14).

since the transxtory component of current
status which depends on errors dated ¢ or
earlier, ;

(15) Y, =

father __ fether X ’
Ylt +1 pY v

Y. + fn + P£n—1 + sziz—z e
TS

is orthogonal to that in the forward. quas1-
difference, .

(16) i1 =Y;(1‘_‘P)+ﬂ§i:+1“

Given a consistent estimate of P and
assuming that the AR(1) specification holds,
this instrument permits a _consistent two-
stage least-squares estimate of 8. An esti-
mate of p may be obtained by estimating
the following relation implied by equations
(4) and (5):

(1) Con( s mer
= Val'( Yifather )

+ Planer Var(v2™er) - 1>
This equation-may be estimated by nonlin-
ear least squares.!

Y This specification is similar to that used by Lillard
and "Willis (1978) and seems warranted by the ‘data
used in this study. The estimation of equation (17)
explains over 99.8 percent of the variation in the earn-
ings and wage covariances, and the autocorrelation
function declines geometrically.

JUNE 1992

C. Complete-Model Estimation Using
; Covariance Restrictions :

A natural extension of the forward
quasi-difference instrumental-variable esti-
mator is to impose the covariance restric-
tions implied by the complete statistical
model, (1)-(5) and (9), and to estimate the
unknown parameters by minimizing the dis-
tance between the theoretical and empirical
moments. The moments 1mp11ed by the
model are as follows

(18) Var(Y;") = Var( Ys°") + Var( ™)
(19) \@u(yg°") ‘var(x’ﬁ“Wf) |
LT V(e
(20‘) Var( vi")
e Var( & s"“v

son

".><,{1+ Plon Plon* -+ + P27}

o Var(vg") |
(21) \/ar(vf“"e')
’ _Var(ffamer) .
: X {1+pfather+pfather C Pl

i : +pfather Var(Ufather)
(22) Cov(Yn, Yo
= Var(¥*") + pliz" Var( "
o  t>s
(2‘3) I ;va(}litfatﬁer,lzigather)
= Var(Y,. father)

v AlE=-s| father
i + p'father Var(v,., ) t>s

(24) ' COV(Y‘_S,'J“’Yigathet) = Bvar()/ifather) '

5This -derivation also ‘specifies father’s and son’s
transitory income as following an AR(1) process. The'
errors of the autoregressive components are assumed
to be uncorrelated between fathers and sons.
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where the Var(v,,)) represents the initial
variance. Estimation requires fitting the fol-
lowing parameters:

M( q) = {Var( Y;son ) , Var(y}father) ,
| Var(x "), Var(xfther),
Pson>s pfathc; ’ Var( Uislgm

Var(vf™e), ).

Stacking the empirical moments into a
vector M, an equally weighted minimum-
distance estimator is employed (see Gary
Chamberlain, 1982; John M. Abowd and
David Card, 1989)."® This estimator mini-
mizes the sum of squared errors [M(8)—
M]'[M(8)—M] with respect to 6. Standard
errors for the estimated parameters are de-
rived under the assumption of data normal-
ity. In this case, the variances of the second
moments are functions of the second. mo-
ments themselves, allowing standard
formulas (which require an estimate of the
kurtosis matrix) to be used in forming the
standard errors for the parameters.!” In
addition to providing an: estimate of the
intergenerational-mobility parameter g,
the method-of-moments estimator provides
an estimate .of the ratio of signal to total
variance for each year of the data on fathers
and sons. This provides sufficient informa-
tion to calculate the B implied under the
OLS or averaging schemes by using the
relations shown in:equations (6) and (10).
This provides an internal consistency check

A0 optimal weighting scheme is not employed
because the data are unbalanced, allowing the matrix
of fourth moments to be singular.

7C. Hendricks Brown (1983) shows that, under the
assumption of data normality and randomly missing
observations, the asymptotic covariance between pair-
wise covariances s;; and s, is approximately
[Nijgn /(N;j Noi)Xs; s,,, +s,,,sg,,) where N, is the
number of observatlons with complete information on
the i, j, g, and h -variables and N;; and N, are
defined analogously. Estimating the elements of V (the
fourth-moment matrix) with this relation allows stan-
dard errors for the parameters to be estimated using:
(®'g)"'g’ Ve(g'e)~! where y = dM(6)/d0.
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of the model, since the implied estimates

.may be compared to the actual OLS and

averaged estimates, with large discrepancies
between the actual and predicted values

_ being indicative of misspecification.

I The Data

The data analyzed below are from the
National Longitudinal Survey (NLS). The
original NLS was initiated in 1966 and com-
prised four cohorts, each with approxi-
mately 5,000 respondents.’®* A number of
households in the survey yielded more than
one respondent. Given household and rela-

tionship identifiers, it is possible to match

related “pairs.” For the purpose of this
study 876 father-son pairs from the “ma-
ture men” and “young men” cohorts were
employed using data through 1981. It is
important to note that the number of obser-
vations used in the different analyses varies
with the number of missing relevant values
for observation. In selecting the sample, the
eldest son was retained for families yielding
more than one match. This preserves inde-
pendence across observations and attempts
to reduce the potential life-cycle bias by
retaining the son farthest out on his earn-
ings life cycle.!® Furthermore, only observa-
tions for which both the father and son
were fully employed are used.?® This selec-
tion is designed to capture earnings mea-
sures as close as possible to average, or
“permanent,” earnings. In effect, this selec-
tion eliminates much of the transitory varia-
tion in the earnings data associated with the
transitions of students to full-time work and
of older workers to retirement. All mone-
tary variables used were deflated into 1981

18Qriginal cohorts sampled were men aged 45-59,
women aged 30-44, young men aged 14—24 and young

_ women aged 14-24.

*This selection could overrepresent sons who stayed
at home until a later age. Using all of the father-son
pairs has an insignificant effect on the results.

For the purposes of this study, an individual work-
ing on average 30 hours per week, at least 30 weeks per
year, was defined as fully employed. Moderate adjust-
ments to this definition have no noticeable effects on
the results.
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. TABLE 1-—CHARACTERISTICS OF FATHER-SON SAMPLE !

Statistic 1965° 1966 1967 1968 1969 1970 1971 1973 1975 1976 1978 i 1980 1981

Mean of father’s log .. 9848 . 9840 — 9904 — 9843 — — 9895 — — 9828 —
earnings . ) )

Mean of son’s log earnings = —  9.348 9373 9303 9.541 9.501 9.540 9.683 9.746 9.815 9.913 9.893 9.857

Mean of father’s log wage — 6664 6707 — 6758 — 67713 — — 6775 6.730 6.729 6.555

Mean of son’s log wage — 6427 6.461 6532 6.590 6.585 6.597 6.713 6.746 6.819 6.850 6.814 6.827

Mean of father’s — 354 355 — 365 — 355 372 372" 374 391 384 392
Duncan index '

Mean of son’s ¢ —-— 203 1298 320 350 369 386 404 439 463 469 467 469
Duncan index . . }

Standard deviation of 0.544 ‘0527 — 0554 — 0574 — — 0577 — — 0549 —
father’s log earnings ’ i )

Standard deviation of son’s — - 0.386 0.393 0.532 -0.421 0501 0.483 0499 -0.493 0.498 -0.438 0.441 0.529
log earnings . .

Standard deviation of ! — 0548 0514  — 0531 — 0511 — — 0554 0564 0.619 0.674
father’s log wage : s : [

Standard deviation of son’s .. —  0.350 - 0.360 .0.371 0.366 0.426 0.410 .0.390 0.402 0.419 0.449 0411 0442
log wage

Standard deviation of — 1282 251 - 247 — 251 254 260 254 260 250 264
father’s Duncan index'. i : : .

Standard deviation of son’s — 189 20,5 236 23.7 248 246 . 252 258 268 257 251 258
Duncan index : '

Auverage father’s age : 49.7 —
(1965) '

Average son’s age (1981) — 338

Father’s highest grade, 102 —_
average .

Son’s highest grade, — 14.2

_ average

dollars using the consumer price index. The
analysis that follows utilizes three measures
of economlc success:

1. income from wages and salaries; .

2. hourly wage; and -

3.-the Duncan mdex of socxoeconomlc sta-
tus.

The Duncan index provides a more
broadly based measure-of economic status
than earnings or wages. It is possible that
such occupational indexes of socioeconomic
status contain smaller transitory and life-
cycle components of variation and thus pro-
vide a more accurate measure of permanent
status. The inclusion of the Duncan index in
the analysis represents an attempt to ad-
dress this possibility. Summary statistics for
the sample may be found in Table 1. These
statistics relate to full-time workers as de-
fined above and are unadjusted for life-cycle
effects. It may be seen that the mean age
for sons in 1981 is just under 34 years, while

the mean age of the fathers is 49.7 years in
1965. This pairing represents.the earliest
observational date for fathers and the latest
observational date for sons. This fact under-
scores the need for: a life-cycle adjustment
to the reported data. The young men’s earn-
ings are initially below those of the mature
men but grow until they reach near equality
with fathers’ average earnmgs 1n the latest
years of the sample. <

IV. Empirical Results

This section presents estimates of the
mtergeneratxonal mobility parameter, B, us- .
ing the three measures of economic status
mentioned- above. Transition-matrix results
are also provided. The data used are ad-
Justed for heterogeneity in labor- force expe-
rience. Estimation procedures, as discussed
above, include ordinary least squares, ordi-
nary least squares using various averages
on father’s economic status, instrumental-
variables estimates, and finally an estima--
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< Tasl'E 2--SUMMARY OF RESULTS

Unadjusted for life-cycle Adjusted life-cycle
differences® » differences

Correction for Duncan ) Duncan
measurement error Earnings Wage index Earnings Wage index
No correction ) » ‘Table 3 Table 4 Table S

Mean B: 0.248 ° 0.262 0.34 "0.294 0.295 033
Averaging (four-year) , Table 6 Table 7 Table 8

Mean B (son in 1981): 0.464 0.367 0.371 0.538 0.391 033

Mean B (all years):* — — — 0.346 0.337 —_
Instrument (Duncan index) — _ — Table 9 Table 10 —_

Mean 8: —_ 0417 0.485 —_
Instrument (p dnfference) “Table 11 ‘Table 12 -

Mean 8: 0.36 0379 —
Minimum distance — — —_ Tables 13, 14 Tables 13, 14 —_

B: ) R — - 0.402 0376 -
Transition matrices Table 15

?Results for individual years are available from the author upon request..

tion of the complete model using a method-
of-moments procedure. A catalogue of the
estimations considered, along with a sum-
mary of the estimates, is presented in
Table 2.

A. Ordinary-Least-Squares Results

Tables 3-5 present what might be called
the “base case” set of results. The data
used are adjusted for life-cycle effects, but
no correction is made for the presence of
measurement error. The results are pre-
sented in a matrix format with the elements
of the matrix containing the followmg mfor-
matlon i

- an -estimate of the 1ntergenerat10nal—

‘mobility parameter -8, and its standard

error, dg;

2. the correlation between father’s status
and son’s status;

3. the standard. deviations:for son’s status
and father’s status; and

4. the sample size.

1

.

This -information is provided for various

cross-sectional pairwise combinations of fa-
ther’s status and son’s status. For example,
the first cell of Table 3 indicates that a
regression of the logarithm of son’s earnings
from wages and salaries in 1981 on the
logarithm of father’s earnings in 1965 yields

an estimate for 8 of 0.400 with a standard
error of 0.059. The corresponding correla-

tion coefficient is 0.378. Son’s earnings and
father’s earnings have standard deviations
of 0.516 and . 0.486, respectively, and 277
father—son pairs are used in the estimation.
Cross-sectional estimates of B found in
Table 3 range from 0.195 to 0.428, with the
average cross-sectional estimate being 0.294.
Estimates using an hourly-wage measure are
slightly higher, with a mean estimate of
0.295 and a range of 0.225-0.363 being
found in Table 4. When the Duncan index
is used as the measure of status, estimates
increase further, with Table 5 having a mean
of 0.330 and a range of 0.251-0.429. This
could be regarded, prima facie, as evidence
supporting Goldberger’s (1989) speculation
that general socioeconomic indexes might
be more highly correlated across genera-
tions than purely pecuniary measures. Table
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TABLE 3—L0oG EARNINGS FROM WAGES AND SALARIES: OLS ADJUSTED

FOR LiFe-CycLE EFrecTS

JUNE 1992

. Father
Son Statistics 1965 . 1966 1968 1970
1961 . ploy  040D0055)  0.428(0064) 0400 0.055) 0357 (0.062) ’
0378 0.385 0.42 0.345
SD.SD, 0516048 05080456 04990520  0.25,0512
N 277 257 250 250
1980 . Blay)  0331(0.052) 0290(0.057)  0.269(0.049) 0201 (0.053)
r 0.357 0.298 0332 0.234
SD,,SD;  0433,0.467  0430,0443  0407,0503  0.423,0492
N 280 263 249 251
1978 Blgy)  0308(0.053) 0304006  0276(0.049)  0.272(0.050)
: r 032 029 0.327 0317
SD,,SD;  0451,0471  0.449,0428  0.421,0499  0.433,0.505
N 294 - 264 264
1976 7 B (o) 0.276 (0.055) 0.326 (0.061) 0.253 (0.053) 0.195 (0.056)
r 0.273 0.299 0.273 0.204
SD,, SD;  0508,0.501  0518,0475  0.494,0.534  0.496,0.521 - -
N 310 293 280 278
1975 By  0382(0035) ~ 0360(0.063) 0317(0053)  0310(0.055)
r 0.369 0.322 0.337 0319
SD,, SD;  0526,0.508 05250469  0510,0.542  0.509,0.525
N 307 283 276 278
1973 Bloy)  0332(0055) 0296(0.058) ' 0.231(0.050)  0.212(0.052)
r 0.315 0.281 0.261 0.233
SD,, SD;  0509,0483  0.501,0477  0.467,0527  0.477,0.524
N 328 307 293 295
1971 Bay)  0267(0.060) 0210(0.065)  0.219(0.060)  0.219 (0.061)
r 0.265 0.205 0.231 0228
SD,, SD; ~ 0491,0.487 ' 0.492,0479 - 0478,0.502  0.490, 0.510
N 259 244 237 237

Notes: Each cell contains (i) ‘estimates of B and its standard error (o), (ii) the '

correlation coefficient (r) between father’s and son’s earnings, (iii) the standard
deviations ‘of son’s income (SD) and father’s income (SDy), and (1v) the sample

size (N).

2 notes the averages for the estimates unad-
justed for: life-cycle effects.

21

)

The unad-

age 1l-percent increase for wages. This
finding contrasts with those of Atkinson

justed estimates are comparable to those of
earlier studies. Adjusting for the life-cycle
factors has a moderate positive effect on the
estimates, resulting in an 18-percent aver-
age increase in B for-earnings and an aver-

2INot reportéd in the tables. These and other re-
sults summarized in Table 2 but not-tabulated are
available from the ‘author upon request. :

(1981), who found an adjustment for age
heterogeneity to have an msngmﬁcant ‘im-
pact on his ﬁndmgs

B. Ordmary-Least-Squares Results
with Averaging

Tables 6-8 direct attention toward :the
possibility of measurement error in the an-
nual proxies for permanent status. Averag-
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TaBLE 4—LocG HourLy WAGE: OLS ApiusTED FOR LiFe-CyciLe EFrects
Father
Son Statistic 1966 1967 1969 1971
1981 B (op) 0.339(0.052) - 0.288(0.054)  0.318(0.055)  0.340 (0.056) -
r 0.381 0.314 0.35 0372
SD,, SD; 0.421, 0.473 0.428, 0.466 0.418, 0.461 0.423, 0.463
N 247 264 240 234
1980 B(op) 0.363(0.052)  0.335(0.052) . 0.345(0.054) - 0.334(0.056)
r 0.411 0.373 0.388 0.365
SD,, SD; 0.407, 0.461 0.416, 0.463 0.405, 0.454 0.406, 0.443
N © 241 254 233 233
1978 - B(op) 0.263(0.061) © 0:242(0.063)  0.319(0.059)  0.349 (0.060)
: r - 0.262 0227 0.328 0.356
SD, SD; 0.468, 0.467 0.474, 0.444 0.435,0447  0.427,0436
N 249 269 241 237
1976 - B (op) 0.277(0.047)  0.296 (0.050) 0.277(0.050)  0.267 (0.052)
r 0.328 0.324 10319 - 0299
SD,, SD; 0.420, 0.498 0.436, 0.478 0.434, 0.499 0.430, 0.481
N 283 296 270 270
1975 B (op) 0.361(0.047)  0.303(0.049) 0.270(0.047)  0.283(0.049)
r 0.42 0.342 0.334 - 0333
SD,, SD; 0.437, 0.508 0.434, 0.490 0.423,0523 - 0.413,0.487
i N 274 284 266 265
1973 B (0p) 0.294 (0.046)  0.225(0.047)  0.230(0.049)  0.230 (0.051)
r 0.346 0.26 0.274 0.264
SD,, SD¢ 0.422, 0.496 0.409, 0.472 0.411,0489 - 0.399, 0.458
N 301 316 278 278
1971 B (a‘,) 0.271 (0.050) 0.285 (0.052) 0.265.(0.054) 0.291 (0.059)
r 0.327 0.322 0301 0.308
SD,, SD; 0.426, 0.514 :0.428, 0.485 0.424, 0.483 0.428, 0.453
N 250 260 238 231

Notes: Each cell contains (i) estimates of 8 and its standard error (o, ), (ii) the

correlation coefficient (r) between father’s and son’s wages, (iii) the standard devia-
tions of son’s wage (SD,) and father’s wage (SD;), and (iv) the sample size (N).

ing father’s status should improve the ratio
of signal to total variance, thus reducing the
extent of the errors-in-variables bias. Re-
sults are presented using son’s status in
1981 and two-, three-, and four-year aver-
ages of father’s status. The estimates corre-
sponding to a four-year averaging of father’s

income are 0.538 for earnings, 0.391 for

wages, and: 0.330- for the Duncan index.
While the estimate using sons data in 1981
is higher than average, the mean for the
averaging estimator when estimated for all
years of sons data is 0.346 for earnings and

0.337 for wages. These results indicate con-
siderably less mobility than was previously
thought to exist. The Duncan-index results
are the least affected by the averaging pro-
cedure. This suggests that the Duncan index
might provide a better proxy for permanent
status than year-to-year measures of earn-
ings or wages. v

C. Instrumental-Variables Results

An instrumental-variable estirhatot pro-
vides an alternative method to reduce the
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TABLE 5—Duncan INDEX: OLS ADJUSTED FOR LiFE-CYCLE EFFeCTS ¢

: Father
Son © Statistic 1966 1967 1969 97
1981 "B ('0‘3) “0.316 (0.068)  0.381 (0.058) 0.327 (0.063) 0.312 (0.063)
. r ©.0.278 0.338 ©.0.286 0.269
SD,,SD;y ¢ 26,23 26,23 ©.26,23 26,23
N 1262 - 334 306 314
1980 ::B (a-B) -+ 0.295.(0.068) - " 0.336 (0:058) - 0.312(0.061)  0.295 (0.060)
r 0.258 ©0.302 1 0.279 0.266
SD,, SD; 26,23 © 26,23 : 25,23 26,23
N “266 337 310 - 318
1978 i B (‘"B) 0.251:(0.066) - “0.312.(0.057) * -0.265(0.063) .0.274 (0.060) '
RN 4 .0.221 0.279 10.229 0.241
SD,,;SD; = - 26,23 26, 24 26,23 . 26,23
< N 278 355 321 s 335
1976 = - B (o) 10.309 (0.066) 0.347 (0.058) " - 0.313(0.065) 0.296 (0.061)
g r - 0.261 0.296 -0.253 0.247
SD,, SD; 28,23 28,24 28,22 28,23
- N 299 378 340 - 358
1975 - B ,(’ap) 0.357 (0.066) - 0.338 (0.057) -+ 0.288 (0.062) : 0.276 (0.061)
: r 0.301 “0.289 L0242 0.233
- 8D, SD; ¢ 27,23 27,23 21,22 27,23
S N 294 381 350 o362
1973 .. B8 (o,,) < :0.413 (0.060) : - :0.378 (0.054) 0.345 (0.060) - 0.335 (0.056)
r -0.358 ©0.333 0.289 0.292
SD,, SDy 7+ 26,22 26,23 ¢ 26,22 T.26,23
N 318 400 365 385
1971 B (o'ﬁ) '0.429 (0.069) " 0.422 (0.058) 0.358 (0.064) . '0.339(0.061)
ior 0.361 ©.0.374 . 0.306 0.299
-, SD, SD; - 26,22 25,22 v 26,22 126,23
N 260 330 ¢ 305 319

Notes:" Each cell contains: (i) estimates of ‘B and its standard error (ap), (ii) the
correlation coefficient (r) between father’s and son’s Duncan index, (jii) the standard -
deviations of son’s Duncan index (SD;) and father’s Duncan index (SD¢), and (iv) the :

sample size (N).

downward bias in least-squares ‘of ‘8. An
appropriate instrument would be correlated
with father’s permanent status but uncorre-

lated with the transitory component of:ob- -

served status, allowing a consistent estimate
of B to be obtained. Two instruments are
considered, and adjusted data are used
throughout.

1. Instrument Using the Duncan In-
dex.—As discussed above, the estimates
generated by instrumenting for father’s 'sta-
tus with his average Duncan index would

. i
(R i

yield: upward-inconsistent -estimates of B,
with the magnitude of the bias depending
on the size of the ceteris paribus effect of
the Duncan index on status and on the
degree of correlation between:the Duncan
index and father’s long-run:status. Table 9
contains the results for earnings. It may be
seen ‘that these estimates, in' addition to
being more spread out, are also much
higher. Estimates range from 0.265 to 0.677,
while the mean estimate is 0.417: Table 10
presents the estimates for wages. Again, the

Copyright:© 2001. All Rights Reserved.



VOL. 82 NO. 3 ZIMMERMAN: REGRESSION TOWARD MEDIOCRITY

TaBLE 6—LoG OF EARNINGS FROM WAGES AND SALARY:
OLS ADJUSTED, AVERAGES

First year , .
in average ) - Father’s earnings
of father’s e Single-year .- Two-year - Three-year Four-year -
log earnings - Statistic measure - average average - - -average
1965 B (o) - 0.400(0.059) 0.446 (0.067) 0.521(0.070) 0.538 (0.078)
: r- 0.378 0.393 0.458 - 0.448
SD,, SD; 0.516,0.486  0.498,0.440 0.492,0433 0502, 0.418
N 277 240 209 192
1966 B(gg) 0.428(0.064). 0.516(0.066) 0.531(0.075)
r . 0385 .- 0467 - 0.447
SD,, SD; 0.508,0.456  0.490,0.443  0.498, 0.419
N 257 . 219 200
1968 B(og)  0.400(0.055) 0.453(0.066)
r 0416 - 0.420
SD,, SD; 0.499,0.520 0.508, 0.470
N 250 224
1970 Blag)  0.357(0.062)
r 0.345
SD,, SD; 0.528,0.512
N : 250

Notes: The dependent variable -is -son’s earnings .in- 1981. Each cell contains
(i) estimates of B and its standard error (g3), (ii) the correlation coefficient between
father’s and son’s income (r), (iii) the standard deviations of son’s income (SD,) and
father’s income (SDy), and (iv) the sample size (N). ’

TaBLE 7—LoG oF HourLy WAGE: OLS ADJUSTED, AVERAGES

First year L )
in average Father'’s wage
of father’s ’ Single-year Two-year Three-year - Four-year
log wage Statistic measure _ average average average
1966 B (gg) - 0.339(0.052) - 0.330 (0.056) - 0.374 (0.062) - 0.391(0.066)
ro 0.381 0.355 ¢ 0.391 0.396
SD,, SD; 0.421,0473  0.423,0456 0.411,0.429 0.406, 0.412
N 247 240 206 188
1967 - B (ap) 0.288 (0.054)  0.360(0.062) 0.378 (0.066)
r 0314 0.362 0.376
SD,, SD; : 0.428,0.466  0.418,0.420 .- 0.413,0410
N 264 225 203
1969 B(og) - 0318(0.055) 0.374(0.063)
r 0.350 0.383
SD,, SD; 0.418,0.461  0.414,0.424
N 240 209
1971 B (o) 0.340 (0.056)
: ) r o 03712
SD, SD;  0.423, 0.463
N 234

Notes: The dependent variable is son’s wages in 1981. Each cell contains (i) estimates
of B and its standard error (gp), (i) the correlation coefficient between father’s and
son’s wage (r), (iii) the standard deviations of son’s wage (SD,) and father's wage
(SDy), and (iv) the sample size (N). .
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TABLE 8—DuNcAN INDEX: OLS ADJUSTED; AVERAGES

First year . , .
in average Father’s Duncan index
of father’s . Single-year Two-year . Three-year Four-year
Duncan index Statistic ©  measure - average average average
1966 B(gg) 0.316(0.068) 0.339(0.068) - 0.336 (0.075) 0.330 (0.080)
r 0278 © - - 0298 0.285 0271
SD;, SD; 26,23 26,23 26, 22 26, 21
N - 262 256 ' 227 : 216
1967 B(gg) 0.381(0.058) 0.376(0.065) 0.383 (0.069)
r 0.338 0.320 0.316
SD,, SD; 26, 23 26,22 26, 22°
N © 334 297 - 280
1969 B (o) 0.327(0.063) 0.349(0.068)
r 0.286 0.291°
SD,, SD¢ 26,23 26,22
N 306 286
1971 Blsy) 0.312(0.063)
: r 0.269
SD,, SD, 26,23
N 314

Notes: The dependent variable is 'son’s Duncan index in 1981. Each cell contains
(i) estimates of ﬂ and its standard error ("B) (ii) the correlation coefficient between
father’s and son’s Duncan index (r), (iii) the standard deviations of son’s Duncan
index (SD;,) and father’s Duncan indéx (SDy), and (iv) the sample size (N).

TaBLE 9—L0G EARNINGS FROM WAGES AND SALARIES: INSTRUMENTAL-VARIABLE
EsTiMATION UsING DUNCAN INDEX FOR INSTRUMENT

. Father
Son Statistic 1966 1968 - 1970
1981 B (ap) 0.677 (0.127) 0.581 (0.108) 0.648 (0.144)
N 212 - 198 199
1980 B (ap) 0.443 (0.113) 0.349 (0.101) 0.392 (0.128)
N 217 ’ 202 204
1978 B(og) 0518 (0.120) 0.397 (0.109) 0.468 (0.133)
N : 223 211 ‘ 208
1976 B (o) 0.356 (0.112) 0.281 (0.105) ©0.342(0.130)
N 24 229 ] 226
1975 B (ap) 0.526 (0.129) 0.422 (0.115) 0.512 (0.138)
N 226 215 214
1973 B (ap) 0.356 (0.113) 0.268 (0.106) 0.315(0.122)
' N 247 231 230
197 B (aﬂ) 0.345(0.147) 0.265 (0.130) 0.292 (0.162)
: : 202 IR 193 © 189

Notes: Each cell contains (1) estimates of B8 and its standard error (o) and (u) ‘the
sample size (N).
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TABLE 10—LoG WAGE: INSTRUMENTAL-VARIABLE ESTIMATION
UsING DUNCAN INDEX FOR INSTRUMENT
Father
Son “Statistic 1966 1967 1968 1971.
1981 B (aﬂ) 0.567 (0.121) 0.620(0.143) 0.619(0.131)  0.670(0.151)
N 203 200 - 195 193
1980 - B8 (o',,) 0.517 (0.121) 0.558 (0.135) 0.517(0.128) 0.589 (0.164)
N 199 197 193 192
1978 B ap) 0.597 (0.137) 0.651 (0.150) 0.680 (0.155) - 0.711 (0.172)
N 200 200 198 192
1976 I} (o‘,) 0.369 (0.099) 0.399(0.107) - 0.390(0.115)  0.435(0.127)
N 229 228 224 221
1975 B (ap) 0.433 (0.117) 0.460(0.125) 0.394(0.120) - 0.483 (0.136)
N 215 211 209 264
1973, B(ap) 0.369 (0.103) 0.398 (0.116) 0.410(0.121) - 0.398 (0.138)
: N 237 238 226 224
1971 - B(ap) 0304 (0.123) 0.310(0.135) - 0.338(0.156)  0.383(0.215)
N 196 194 188 184

Notes: Each cell contains (i) estimates of

B and its standard error (o) and (i) the

sample size (N).

estimates are noticeably higher, with a mean
of 0.485 and a range of 0.304-0.711.

2. Instrument Using Forward Quasi-
Difference.—The implementation of the for-

ward quasi-difference estimator, using the
instrumental variable, Y;

an estimate of the autoregression parameter
p. This estimate is generated by fitting the
nonlinear covariance restriction given in
equation (17). This equation is estimated
using nonlinear least squares.?? The autore-
gressive parameter, p is estimated to be
0.45 for earnings and 0.57 for wages.

*The nonlinear least-squares results are:
Cov( Y, ather, y father) — 0,163 +0.45"~*1(0.92)
for log earnings an&
Cov( Y;father, Y,f*"fﬂ) =0.155+0.57"~*!(0.86)

for log wages. All of the parameters are significant at
the S-percent level.

it—1~ PY,, Tequires .

Results from this estimator are higher
than previous (consistent) estimates but are

“also considerably more dispersed Table 11
‘contains the results for earnings mobility
- using the p-differenced estimator. The mean

estimate of B is 0.360, with estimates rang-
ing from 0.243 to 0.609. Table 12 presents
the results for wages. The mean estimate is
0.379, with estimates ranging from 0.181 to
0.670. These estimates, like those instru-
menting with the Duncan index, exhibit
considerable variation across cross sections.
As expected, theSe estimates are typically
less than the estimates based on the up-
ward-inconsistent Duncan estimator.

D. Complete-Model Estimation Results
Using Covariance Restrictions

As mentioned above, the covariance re-
strictions given by equations (18)-(24) pro-
vide both an estimate of the parameter 8
and sufficient information to calculate the
ratio of signal to total variance for each year
of fathers’ and sons’ earnings and wages.
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TabLE 11—1.0G EARNINGS FROM WAGES AND SALARIES: INSTRUMENTAL-VARIABLE
EsTiMATION USING FORWARD QUASI-DIFFERENCE INSTRUMENT

e - . . . S . . Father

Son Statistic © 1965 o 1966 11968

1981 - Blgg)  0.504(0.091) 0.609 (0.085) "~ 0.497 (0.086)
N 240 219 c24

1980 - Bloy) | 0.299(0.079) 0.331 (0.076) 0.249 (0.074)
N 246 221 226

1978 B lag) 0.379 (0.086) 0380(0.086)  0.372(0.076)
- N 259 - 233 C237

1976 Blogy) 03130086 0332(0.081) - 0.244(0.083)
i N 275 251 C255

1975 ' Blag) - 0.410(0.087) 0.497 (0.086) 0431 (0.083)
- N 265" 242 251

19737 Blag) ' 0.295(0.086) 0.330 (0.086) 0.246 (0.078)
N 286 259 260

1971 Bloy)  0259(0.09) - 0.349 (0.101) 0.243 (0.102)
‘ N - 225 211 212

Notes: Each cell contains (i) estimates of B and its standard error (o) and (u) the
sample size (N).

i TabLe 12—LoG WAGE: INSTRUMENTAL-VARIABLE EstiMation UsiNg
o FORWARD Quasi-DIFFERENCE INSTRUMENT

. ) ‘ - . N ) Father o
.. .Son _  Statistic . . 1966 1967 1969
1981 - Blg) - 0212(0143)  0.670(0.136) 0.388 (0.089)
2t SN 240 oo 22 - 209
1980 . . plo) . 04120130 0685 ©135) . . 0332(0.091)
. TN 233 219 a0
1978 - Bla) 03220158 1 0521(0.110) 0.452 (0.098)
- TN 0 Y 2
1976 Blg) | 0.399(0.109 0.323 (0.079) 0322 (0.074)
N T 252 243
1975 - - Blogh ¢ 0.330 (0.094) 0.403(0.078) ©  0.290 (0.071)'
LN 259 23 27
L1913 Blop . 0.181(0.105) 0.294 (0.072) 0.265 (0.074)
Y 287 259 24,
Con9m ﬂ(aﬁ) 0440(0122) . 0.383(0.091) 0.336 (0.092)
A ¥ 218 207

" “Notés: Each cell contains (1) estimates of B and its'standard error (o) and (ii) the
sample size (N)."*
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TABLE 13—MiNiMUM-DISTANCE ESTIMATES

Parameter Log earnings . Log wages
Var(¥") 0.140 0.116
(0.013) (0.011)

Var(Y;father) 0.169 0.164
00100 . (0.010)

Var(£2) 0.085 0.056
(0.007) (0.005)

Var(gfather) 0.070 0.048
(0.006)  (0.006)

Pson 0475 0.476
(0.090) (0.106)

Pfather 0.464 0.461
©0.091) 0.119)

Var(vg™) 0102 . 0066
0.019) (0.014)

Var(pfather) 0.051 0.043
© 0029 - (0019
B o 0402 - - 0376
0.048) - - . (0.042)

0029 0015

Value of objective function:

Notes: Estimates reported for log earnings use sons

data for 1981, 1980, 1978, 1976, 1975, 1973, and 1971
and fathers data for 1975, 1970, 1968, 1966, and 1965. . .
Estimates reported for log wages use sons data for

1981, 1980, 1978, 1976, 1975, 1973, and 1971 and

fathers data for 1976, 1971, 1969, 1967, and 1966.

Standard errors are given in parentheses. .

This makes it possible to ‘use the estimates
generated by the method-of-moments esti-

mation procedure to calculate the implied B -

under OLS and the averaging scheme. This

provides an internal consistency check on
the model. Estimates for the parameters are

reported in Table 13. Adjusted data were
used in the calculations. Estimates of 0.402
for earnings and 0.376 for wages are ob-
tained. Table 14 reports the estimated ratio
of signal to total 'variance for earnings. It is
found to be 0.655 for fathers and 0.560 for
sons under the assumption of stationarity in
the variance of v. This in turn implies an
OLS estimate of 0.263 and a four-year aver-
aged estimate of 0.336. The actual values
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for the estimates were 0.294 for OLS and
0.346 for averaging. This suggest an overall
coherency to the estimates. Table 14 also
reports the estimates for wages. Here, the

‘ratio of signal to total variance (under sta-

tionarity) is found to be 0.729 for fathers
and 0.617 for sons. The implied OLS and
averaged estimates are 0.274 and 0.332, re-
spectively, while the actual estimates were
0.295 and 0.337. Again, the predicted out-
comes correspond closely to those predicted
by the full statistical model.

E. Transition-Matrix Results

~ Table 15 provides an alternative depic-
tion of the evidence. Using the transition-

“matrix approach, the data for father’s and

son’s status are allocated into quartile
groups. Individuals are placed into groups
corresponding to their observed status. The
quartiles are then cross-tabulated for fa-

~ thers and sons. This allows measurement of

the probability of a child attaining a given

. quartile conditional upon his father’s

status-ranking. This approach allows an in-
vestigation into possible asymmetries in mo-
bility across the status distribution. It should
be noted that these results are not adjusted
for measurement error, and as shown above,
this could seriously alter the groupings that

" are reported. These results are reported to

allow comparison with estimates provided

. by Atkinson et al. (1983) and should be
. interpreted with caution. The first row for

each quartile presents the results for earn-
ings, the second row presents results for

. wages, and the third row presents results for

the Duncan index. In the case of perfect
equality of opportunity, all of the cell en-
tries would equal 0.25. A chi-square test

. strongly rejects this hypothesis for all three

measures. Indeed, a consideration of sons’
earnings data in 1981 and fathers’ data in
1965 reveals that 40 percent of children
whose fathers fall into the lowest earnings
quartile -find themselves in the lowest in-
come group, while 12 percent attain the top
quartile. A full 69 percent do not rise above
the second earnings quartile. At the top end
of the earnings distribution, 41 percent of
sons whose fathers are in the top earnings
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TABLE 14—DEcomposITION OF LoG-EARNINGS AND LoG-WAGE VARIANCE INTO
PERMANENT AND TRANSITORY COMPONENTS S

. Implied B:
. Signal Implied four-year
Permanent  Transitory  to total BoLs average
S component: . component variance  (average (average
Variance. “signal” “noise” ratio  actual Bors) actual Bayg)
Father: :
Log earnings -0.169 . 0.089 0.655 0.263 0.336
. o 0.294) (0.346)
*"Log wage 0164 0,061 0.729 0.274 0332
vooE ' (0.295) 0.337)
Son: S
Log earnings 0.14 0.11 0.56
Log wage 0116 0072 0.617

No\tes:‘ The transitory components reported are those under stationarity. Year-by-year
estimates can be calculated using the results in Table 13.

TaBLE 15—ESTIMATED QUARTILE TRANSITION PROBABILITIES:

EARNINGS, WAGES, AND DUNCAN INDEX

Son’s quartile

Father’s quartile

(1981) Measure Top Second Third Bottom
Top log earnings 041 0.25 0.17 0.12
' log wage 052 0.15 0.25 011
Duncan index 0.32 037 0.18 0.10
Second " log earnings 033 027 0.22 0.19

log wage 031" 0.28 0.18 024

Duncan index 0.37 0.18 0.29 021

Third log carnings 017 027 031 0.29
log wage ' 0.11 0.30 0.36 0.35
Duncan index 0.20 0.23 0.26 0.34
‘ Bottombl log earnings 0.09 021 0.30 0.40
log wage 0.06 0.28 0.21 0.30
Duncan index 0.12 0.22 1'0.26 0.35

Notes: The first row for each_quartile corresponds to father’s log earnings in 1965 ..
(sample size =278, X2 =33.5), The second row_for -each quartile corresponds to

father’s log wage in 1966 (sample size

quartile are themselves in the top quartile
while 9 percent fall into the lowest group.
Within the middle two quartiles, departures
from cell equality are less marked, with
movements up or down being more symmet-
ric. These estimates resemble those re-

=248, X?
quartile corresponds to father’s Duncan index in 1966 (sample size =

= 44.15). The third row for each
263, X2 =28.03).

i

ported by Atkinson et al. (1983) using British
data in that there is somewhat more upward
mobility from the bottom than downward
mobility from the top. The results are simi-
lar for wages, with 65 percent of the sons
whose fathers are in -the lowest  quartile
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finding themselves in the lower half of the
wage distribution. A stronger effect is again
found at the top of the income distribution,
with 52 percent of sons with fathers in the
top quartile being located in the top quar-
tile themselves and with only 6 percent
falling to the lowest quartile. A full 83 per-
cent of sons whose fathers are in the top
quartile of the wage distribution are them-
selves located in the upper two quartiles of
the distribution. Again, the hypothesis of
equal cell entries is easily rejected. Results
for the Duncan index are similar to those
for earnings and wages. Cell equality is again
rejected. Bearing in mind the fact that:these
numbers are not corrected for measurement
error, these estimates reinforce the suspi-
cion aroused by the regression results that
status mobility is less than previously be-
lieved. .

V. Conclusions

This paper has used data from the Na-
tional Longitudinal Survey to measure the
degree of intergenerational earnings mobil-
ity present in the United States. In particu-
lar, it has examined the extent to which the
economic outcomes of sons resemble those
of their fathers. Previous -estimates have
found the elasticity of children’s earnings
with :respect to parent’s earnings to be on
the order-of 0.2 or less. These estimates,
however, have been based on error-con-
taminated measures  of lifetime economic
status. This has induced a downward bias in
the reported: estimates. I use a variety of
estimators in this paper to address the prob-
lem of measurement error. These include a
simple -averaging scheme, instrumental-vari-
ables estimates, and a generalized-method-
of-moments estimate based on the covari-
ance restrictions implied by the statistical
model ‘employed. The principal ﬁndmgs may
be summarlzed as follows :

1 Intergeneratlonal moblhty is almost cer-
tainly less, and perhaps much less, than
was previously thought." An estimate on
the order of 0.4 or higher for the elastic-
ity ‘of ‘child’s earnings: with respect to
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. parent’s earnings seems warranted by the
evidence.

2. Correcting for measurement error dra-
matically changes - the results, often
greatly reducing estimates of mobility.
Ratios of signal to total variance are esti-
mated to be 0.655 and 0.729 for fathers’
earnings and wages, respectively.

3. Correcting the data for experience het-
erogeneity has a moderate effect on the
results, causing estimated mobility to be
reduced. v

4. More broadly defined measures of -so-
cioeconomic status may provide a better
proxy for permanent status than year-

¢ -to-year measures of earnings or wages.

5. Intergenerational mobility is similar for
wages, earnings, and an index of socioe-
conomic status after corrections for mea-

" surement error have been made.

6. Transition-matrix results provide . addi-
tional support for the regression-based
findings.

In considering these results, certain
caveats should be borne in mind. First, it is
entirely possible that the intergenerational
transmission of status is stronger in some
parts of the income distribution than in
others. It seems plausible that rigidities are
strongest at the .extremes of the status dis-
tribution. Unfortunately,: data . limitations
preclude’ an adequate investigation of ‘this
hypothesis. The estimates provided in this
study, which include only the working poor,
may themselves be biased downward due to
this selection. Secondly, it would be prof-
itable to decompose the estimated correla-
tion into its causal.components. This would
help to identify those factors that inhibit or
promote mobility. Finally, while the size of
this sample compares favorably with other
studies, a richer data source would increase
the range of hypotheses that could be con-
sidered. ,

In spite of these caveats, the weight of
the evidence . provides the grounds for a
healthy skepticism toward the above-men-

tioned view that the elasticity of children’s

earnings with respect to parent’s earnings is
“0.2 or less.” Indeed, mobility in the United

Copyright © 2001. All Rights Reserved.



428 .- THE AMERICAN ECONOMIC REVIEW

States may be considerably less than has
prev10usly been believed.
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