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THE “INHERITANCE OF 1Q” AND THE
INTERGENERATIONAL REPRODUCTION
OF ECONOMIC INEQUALITY

Samuel Bowles and

I. Introduction

HE growing disillusionment with compen-

satory education and other anti-poverty
programs has given new life to an old theme in
United States social theory: the poor are poor
because they lack mental skills. Their poverty
is particularly intractable because it is rooted
in the genetic structure inherited from their
parents who were also poor and “mentally de-
ficient.”* An explanation of transmission of eco-
nomic status from one generation to the next
is thus found in the heritability of 1Q. The idea
is not new: an earlier wave of genetic inter-
pretations of economic and ethnic inequality
followed in the wake of the failures of the
purportedly egalitarian educational reforms of
the early 20th century Progressive Era.2 The
liberal environmentalist counterattack against
these interpretations was highly successful;
among social scientists, and in the public eye,
the genetic position was largely discredited.?
Since the late 1960’s, however, public disillu-

Received for publication October 10, 1972. Revision
accepted for publication June 26, 1973.

* An earlier version of this paper was presented at the
Far Eastern Meetings of the Econometric Society in Tokyo,
June 1970, and at the workshop sponsored by the Com-
mittee on Behavioral Research in Education of the National
Academy of Science in Chicago in June 1971. We are grate-
ful to the participants at these meetings for helpful sug-
gestions. Many of the ideas in this paper were worked out
jointly with Herbert Gintis. We are grateful to him for
his help and to Zvi Griliches, Christopher Jencks, Barbara
Roemer, Janice Weiss and the members of the Harvard
seminar of the Union of Radical Political Economists. The
research presented here was supported financially by the
Ford Foundation.

1 Jensen (1969) begins his article on the heritability of
IQ with: “Compensatory education has been tried, and ap-
parently it has failed.” The most explicit statement of the
genetic interpretation of intergenerational immobility is
Herrnstein (1971). For a critical review of Herrnstein’s in-
terpretation, see Bowles and Gintis (1973).

2 Michael Katz notes the historical tendency of genetic
interpretations of social inequality to gain popularity fol-
lowing the failure of educational reform movements (Katz,
1968). On the rise of the genetic interpretation of inequality
towards the end of the Progressive Era, see Karier (1972).

3 See, for example Hunt (1961).
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sionment with egalitarian social programs has
been enhanced by the dissemination of the
heritability research of Burt, Jensen, and others,
supporting the scientific claims of the genetic
interpretation of racial inequality and inter-
generational immobility.* Further evidence has
been found in studies such as the Coleman
Report which seemed to indicate that scholastic
achievement in schools is not greatly influenced
by the level of educational inputs and that
differences among children prior to school entry
explained most of the nonrandom variance in
test scores.?

The version of the genetic argument to which
we will address ourselves may be summarized
by two propositions: First, that 1Q, as mea-
sured on standard so-called intelligence tests,
is highly heritable, and second, that IQ is a
major determinant of income, occupational
status, and other dimensions of economic suc-
cess. If both propositions were correct, it could
easily be shown that intergenerational immo-
bility, as measured by the correlation between
the economic status of parents and their (adult)
children, is attributable in large measure to the
genetic inheritance of IQ and its role in deter-
mining economic position.

The first proposition — concerning the heri-
tability of IQ — has received careful scrutiny;
in fact, the current debate on IQ has been
dominated by a concern with IQ’s heritability,
virtually to the exclusion of questions concern-
ing its economic importance.® In this paper we

4 See Jensen (1969) and Burt (1958). For a critical re-
view of Jensen’s and Burt’s estimates, see Light and Smith
(1969), Jencks et al. (1972), and Kamin (1973).

5 Coleman et al. (1966). A critique of statistical bases of
the Coleman Report can be found in Bowles and Levin
(1968 and 1969). See also Mosteller and Moynihan (1972).

6 Information on the economic success or failure of indi-
viduals at either extreme of the IQ distribution —such as
the data invoked by Herrnstein — tells us virtually nothing
about the overall economic importance of IQ as a deter-
minant of an individual’s place in the distribution of income
or stratification system.

[39]
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will turn to the second proposition and investi-
gate the role of IQ as a determinant of edu-
cational attainment, occupational status and
personal income. In the next section we will
develop a simple model which will allow us to
isolate the role of IQ in the process of inter-
generational status transmission. We will stress
the importance of adopting a correct treatment
of the problems of measurement error and mis-
specification of the fundamental equations. In
section IIT we will estimate. this model using
data from samples of white adult male workers.
In section IV we will note some particularly
troublesome deficiencies of the data used, and
attempt a number of checks on our results. The
conclusions are summarized in the last section.

Limitations of both a conceptual and empiri-
cal nature are unavoidable in a study of this
type. The estimates presented below should
therefore be viewed with circumspection. How-
ever, the following three propositions appear to
be reasonably well established. First, indepen-
dently of socio-economic background, childhood
IQ appears to exercise a substantial direct
impact upon years of schooling attained but
not on income or occupational status. Second,
considering both direct and indirect effects,
variations in inherited IQ are less important
than varjations in socio-economic background
as a determinant of educational level, occu-
pational status, or income. Third, even with-
out questioning the purportedly high heritability
of IQ, our results imply that the genetic in-
heritance of IQ plays a minor role in the
process of intergenerational educational and
economic status transmission; intergenerational
correlations of educational and economic status
appear to be attributable primarily to the direct
impact of socio-economic background and its
indirect impact operating via unequal educa-
tional attainments.

At this point, we should stress the limited
nature of our inquiry. We seek to estimate the
role of genetic inheritance of 1Q — not all types
of genetic inheritance —in the intergenera-
tional reproduction of economic inequality. It
may well be that other highly heritable charac-
teristics — height, for example — have a sig-
nificant effect upon educational or economic
success, and thus contribute to the parent-
offspring similarity in economic status. While

an interesting possibility, and one which can-
not be ruled out a priori, this notion has not
stirred the social concern nor the attempts at
empirical substantiation aroused by the IQ con-
troversy. In any case, it lies beyond the scope
of our investigation.”

II. A Statistical Model of the Role of
IQ in Intergenerational Inequality

We will concentrate here on three measures
of intergenerational status transmission: the
three simple correlation coefficients between an
index of parental socio-economic background
(SEB) on the one hand, and the individual’s
years of schooling attained (S), the respon-
dent’s income (/), and the respondent’s occupa-
tional status (O). Socio-economic background
(SEB) will be measured by three variables:
parents’ income (PI), father’s years of school-
ing attained (FS), and father’s occupational
status (FO).® The occupational status of both
the father and the respondent is measured by
the Duncan socio-economic status index, which
approximates the social prestige of an occupa-
tion by the distribution of educational attain-
ments and mean income of individuals holding
such jobs.?

In order to determine the importance of the
genetic inheritance of IQ in the process of
intergenerational status transmission, we will
estimate a model of the following process.
Socio-economic background (SEB) and geno-
typic IQ (G) are the exogenous variables.
Childhood IQ (CIQ) measured at the age of
school entry (the earliest age at which mea-

TIf inherited traits which affect income, schooling or
occupational status are also correlated with childhood IQ
or socio-economic background, their exclusion from our
analysis will bias our coefficients. In the absence of com-
parable evidence on both the heritability and the' economic
effects of other traits and their intercorrelations with child-
hood IQ and socio-economic background, however, no
empirical assessment of the direction and magnitude of this
bias can be attempted.

8 For purposes of exposition we have defined an index,
SEB, as the equally weighted normalized sum of parents’
income, father’s occupation, and father’s years of schooling.
Reasonable alternative weighting schemes for PI, FO, and
FS yield virtually identical results.

9 A more complete description of this index is found in
Blau and Duncan (1967). Though our methods and results
differ in important ways from those of Duncan and his
associates, our intellectual debt to them will be obvious to
anyone familiar with the literature.
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sured IQ shows a stable relationship with IQ
at later dates), is determined by the respon-
dent’s genotypic IQ (G), as well as his socio-
economic background (SEB) and a random
term (#,). The respondent’s years of schooling
attained (S) is determined by CI/Q and SEB,
plus a random term, (#,). The respondent’s in-
come (I) or occupational status (O) is then
determined by CIQ, S, and SEB as well as the
random terms (#3; and u,), respectively. The
individual’s level of adult cognitive capacity
(AIQ) could be explicitly included in the equa-
tion system (adding another equation, and an
additional variable to equations (3) and (4)).
However, by postulating that the effect of
genetic inheritance of IQ operates solely via
CIQ the need for explicit consideration of this
variable is avoided.®

This model, composed of the following set
of recursive equations, is summarized in fig-
ure 1.1

CIQ = f, (G, SEB, u,) (1)
S = fo (CIQ, SEB, us) (2)
O = f3 (CIQ, S, SEB, u3) (3)
I=f,(CIQ,S,SEB, uy) (4)

FIGURE 1.—RECURSIVE MODEL OF INTERGENERATIONAL
EFrECTS ON INCOME OR QOCCUPATION

A —

Socio- oconomlc
Bockground
(SEB)

Childhood

10 (c1Q) \

Yeors of ~——————p~ InCOMe or
Schooling (S) Occupation
(1or0)

G'no' pic

The measures of intergenerational status
transmission — 7s,sen, #izser, and 7o,s00 — may
be decomposed into a part due to the genetic
inheritance of IQ and parts due to other mech-
anisms. Thus, letting p;, represent the normal-
ized regression coefficient of variable £ in an
equation predicting variable j, we can write!2

10 The adult IQ variable, 4IQ, is used in constructing
some of the correlation coefficients not available in our
sample. Its explicit introduction into the system of equations
does not alter the results.

111n figure 1, single-headed arrows represent causal rela-

tions. The double-headed arrow represents a simple correla-
tion,

Equation (4) can be interpreted as a hedonic price index
for individual characteristics when sold on the labor market
as part of a package embodied in a worker.

12 This decomposition of a correlation coefficient can be

(5)

The correlation of socio-economic back-
ground and years of schooling attained is thus
composed of a direct effect of SEB on schooling
attainment, plus an indirect effect operating
through the correlation of childhood IQ with
SEB. It is the last term which will interest us
here. Notice that 7cigse», can itself be decom-
posed

¥s,5eb = Ps,seb  Ds,cigs Veig,sed-

(6)
Again, it is the last term which interests us.
Inserting equation (6) into equation (5), the
contribution of genetic inheritance of IQ to the

?cig,seb = Peiq,sed + Peiq,o Vsed,g-

intergenerational transmission of schooling
status, 7s,sc?, can be isolated as
s8¢0 = Pu.cig Deia,o Vseb.g- (7)

By analogous reasoning the ‘‘genetic compo-
nent” in the other integenerational status cor-
relations, 7osen, and 7ise», can be isolated. In
those cases, of course, there will be an addi-
tional genetic term capturing the effect of child-
hood IQ on the level of schooling attained and
thereby upon income or occupational status.
Thus, 7.,se?, the full genetic component of the
correlation 7,50, will be composed of a direct
and an indirect effect

70,5c6” = Do,ciq Deia,g Vsev,g —+ Do,s Ps,ciq Peiq,o Vscb,o-
(8)
And similarly

ri.scbg = ﬁi,ciq pciq,g rsrb,y + Pi,s Ps,ciq pciq,g 7seb,g-
(9)
The correct estimation of the genetic compo-
nent in intergenerational status transmission
requires, of course, that the coefficients of equa-
tions (1)—(4) be unbiased estimates. The sys-
tem is estimated recursively, by ordinary least
squares techniques. Unbiased estimation in this
case requires that the error terms #%; in each
equation be uncorrelated. One of us has demon-
strated elsewhere (Bowles 1972) that positively
correlated error terms and resulting biases are
likely to arise in such a recursive system be-
cause of: (a) the omission of important mea-
sures of parental status and; (b). the erroneous
measurement of those variables which are

derived from the normal equations of the linear regression
model. See Malinvaud (1966), p. 27.
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included. We will consider each problem in
turn. -

The primary source of data for this study
is a 1962 Current Population Survey in which
the standard questions concerning years of
schooling, occupation and income were asked,
along with a special questionnaire eliciting in-
formation on parental status (father’s occupa-
tion and father’s years of schooling completed).
The data resulting from this Occupational
Changes in a Generation (OCG) Survey is
described in detail in Blau and Duncan (1967).

The range of variables available in this sur-
vey is seriously deficient. First, it contains
only two relatively limited measures of socio-
economic background (father’s occupation and
father’s education). The omission of other
important measures of parental background
(wealth, income, mother’s education, various
characteristics of their jobs as distinct from
job status) would, if uncorrected, lead to a
significant underestimate of the overall role
of socio-economic background. In particular,
parents’ income has been shown in other studies
(Hauser, Lutterman and Sewell, 1971) to have
important effects upon adult status (S, 7, O)
independent of the background measures avail-
able in the OCG survey.

We have attempted to rectify this deficiency
by using independent data on the relationship
of parental income to our other variables to
construct a column and row of the product
moment matrix for the variable parents’ income
(PI). The methods and data employed are
described in Bowles (1972) and summarized
in the notes to appendix table A.1.

Our data on IQ are also drawn from other
sources. The observed correlation of adult IQ
with CIQ and the other variables used in the
.model, as well as the correlation of C/Q with
PI and S, have been used to infer the remaining
(unknown) correlations between CIQ, O, FO,
FS and I. Where possible we have corrected
the correlations for the restricted variance in
the independent data sources used. See the
appendix for methods of estimation.

Errors in measurement are likely to arise
from survey response errors (conscious and un-
conscious) and from the inevitable discrepancy
between the variables required by the underly-
ing theoretical model (e.g., permanent income)

and the empirical measures used to approximate
them (e.g., annual income). In order to obtain
more nearly unbiased estimates, we have used
the standard approach to measurement error
proposed by Johnston (1963) and others. Spe-
cifically, we have used independent information
to estimate the correlations between the ob-
served and true variables, and adjusted the
product moment matrix of the observed vari-
ables to approximate that of the true variables.!®
(The methods used are fully described in
Bowles (1972) and are summarized in the ap-
pendix.)

Technically speaking, IQ is a relatively ac-
curately measured variable; test-retest reliabili-
ties for the tests. used considerably exceed
reliabilities for all the independent variables in
the system, except possibly years of schooling.
Because of the more adequate measurement of
this variable, its role in the process of inter-
generational status transmission is likely to be
overestimated.*

Because the data on parental status are
largely from surveys requiring retrospective
recall of the respondents, the error in these
variables is substantial, and the difference be-
tween the observed and adjusted values in the
product moment matrix for these variables is
particularly great. Substantial adjustments in
the income variables reflect the sizeable dis-
crepancy between observed annual income and
true permanent income (the correct measure
for this model). Evidence of erroneous mea-
surement of IQ (both childhood and adult)
and years of schooling required a similar,
though quantitatively less great, adjustment of
the relevant elements of the product moment
matrix.

Matrices of the estimated true correlations
for four age cohorts of ‘“non-Negro” males
from non-farm backgrounds are presented in

13In order to generate a true product moment matrix
from the observed one, we were forced to assume that the
relation between the observed variables, #’, and true vari-
ables, x, is as follows: ' =x -4 % where % is an error
term, uncorrelated with the true valdes of the variable x or
with other variables in the system.

14 Indeed, failure to treat the errors in measurement and
specification bias problems adequately (or in some cases, at
all) is our main critique of the related literature. See for
example Duncan (1968), and Duncan, Featherman and Dun-
can (1968). For a more complete discussion see Bowles
(1972).
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appendix table A.1. The reliability coefficients
used for the correction of the observed correla-
tions are also presented in table A.1. We regret
that available data do not allow estimation of
our model for women and blacks. No inferences
concerning these groups can be drawn from
our data.

III. Results

Estimates of equations (2)—(4) using our
summary variable, SEB, appear in table 1.

(Estimates of these equations using the disag-
gregated measures of SEB (FO, FS, and PI)
are available from the authors in a mimeo-
graphed appendix. Estimates of equation (1)
will be presented below.) The following results
are particularly noteworthy.

First, for all four age groups, childhood IQ
appears to exert a substantial direct effect on
the number of years of schooling attained. This
is hardly surprising in view of the fact that IQ
tests are used in counselling students about

TABLE 1. — CHILDHOOD 1Q AND SOCIO-ECONOMIC BACKGROUND AS DETERMINANTS OF YEARS OF SCHOOLING,
OCCUPATIONAL STATUS AND INCOME?

Normalized Regression Coefficients of?

Coefficient of

Dependent Childhood Socio-economic Years of Determination
Variable Age 1Q Background Schooling R2
Schooling 25-34 253 536 463
(198.8) (890.6)
35-44 £256 544 473
(208.7) (941.5)
45-54 253 536 463
(198.4) (888.2)
55-64 .268 482 414
(199.8) (649.6)
Occupational 25-34 1) .163 497 .340
Status (67.2) (620.9)
2) ¢ 152 643 .561
(62.3) (1109.0)
3544 1) .180 .562 429
(95.2) (927.8)
2) .042 .270 537 .581
(6.5) (197.8) (725.7)
45-54 1) 216 453 332
(116.4) (509.4)
2) 082 .168 530 483
(19.7) (63.0) (583.4)
55-64 1) 221 444 329
(118.8) (479.6)
2) .100 225 452 449
(26.8) (113.7) (434.3)
Income 25-34 1) .180 251 132
(61.9) (120.3)
2) .140 166 158 146
(34.5) (37.0) (31.4)
35-44 1) 122 384 .200
(31.2) (309.3)
2) 048 226 291 244
(4.5) (76.9) (118.0)
45-54 1) 125 413 228
(33.7) (366.5)
2) 068 292 225 255
(9.4) (131.8) (72.5)
55-64 1) 171 235 118
(53.9) (102.3)
2) .101 .109 261 158
(17.9) (17.4) (94.8)

a The sample consists of ‘‘non-Negro”’ males of non-farm backgrounds who in 1962 were in the experienced labor force.

b F-statistics in parentheses.

cIn a prior estimate this coefficient was not significantly different from zero. The equation presented here was estimated without this variable.
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TABLE 2.— NORMALIZED EFFECTS UPON OCCUPATIONAL STATUS, INCOME, AND YEARS OF SCHOOLING OF A STANDARD
. DEVIATION DIFFERENCE IN SOCIO-ECONOMIC BACKGROUND, CHILDHOOD IQ, AND GENoTYPIC IQ2

Estimated Effects

Dependent Variables

Years of Schooling Occupational Status ) Income
Age 25-34 35-44 45-54 55-64 25-34 3544 45-54 55-64 25-34 35-44 45-54 55-64
1. Childhood IQ
(a) total CIQ effectt .253 256 253 .268 163 .180 216 221 .180 122 125 171
(b) genotypic IQ
effecte 228 230 228 241 147 162 194 .199 .162 .110 113 154
(c) SEB effect via '
CIQ14 051 051 051 054 033 036 .043 044 036 024 025 034
2. Socio-economic
Background
(a) SEB effect net
of CIQ effect
(1c)e .536 544 536 482 497 .562 453 444 251 384 413 235
(b) total SEB effect
(1c 4 2a)t .587 .595 587 536 530 .598 496 488 287 408 438 269
3. Ratio of Socio-
economic Background
Effects to Genotypic
IQ Effects (2b/1b) 2.57 2.59 2.57 2.22 3.61 3.69 2.56 245 1.77 3.71 3.88 1.75

2 Refers to “‘non-Negro’’ males, with non-farm backgrounds in the experienced labor force in 1962.

b From table 1.

¢ This figure is the normalized regression coefficient in row la multiplied by 0.9, the assumed normalized regression coefficient of genotypic IQ

on CIQ. See text.

4 This figure is the entry in row la multiplied by 0.2, the assumed normalized regression coefficient of SEB on CIQ. See text.

e From table 1

£ Calculated from: ds/dseb = Ps,060t Ps 00 Poig,sep and similarly for the variables 7 and O.

further education and in allocating financial aid.

Second, the direct effect of childhood IQ
upon income and occupational status is con-
siderably less than on years of schooling; the
total effect of early IQ upon income and oc-
cupational status operates in large part indi-
rectly via the effect of childhood IQ upon years
of schooling.

Third, the effect of socio-economic back-
ground on each of the three adult status vari-
ables — schooling, income, and occupational
status — is greater than the effect of childhood
IQ. Table 2 presents summary estimates of
the relative size of the combined direct and
indirect effects of these background factors.!®

15 These results may be contrasted with similar estimates
for roughly the same data reported in Duncan (1968). He
corrected for measurement error only in the relationship be-
tween the childhood and adult IQ variables, and did not use
the hypothetical variable parents’ income. He also based his
calculations in part on the NORC veterans data, but used
the correlation of AFQT (Armed Forces Qualification Test)
with “expected” income which was slightly higher than that
with actual income. He found the effects (in standard devia-
tion units) of CIQ (measured about age 12) on all three
adult status variables (S, I, O) to be greater than the
effects of the parental status variables combined.

The observation that the effect of the SEB
variables is greatest for the middle age cohorts
may help to place in perspective the rather
limited importance of SEB variables in some
samples of young workers.'®

Table 2 must be interpreted with care, for
it would be inadmissable to attribute all of the
impact of the childhood IQ variable to the
effects of genotypic (inherited) I1Q. Some por-
tion of the variance of IQ at ages 6-8 is ex-
plained not by genotype, but by the socio-
economic environment of the home, and other
environmental influences. To take account of
the influence of socio-economic background on
childhood IQ, we have included in table 2 a
row indicating the relative effects of C/Q and
the SEB variables making use of the param-
eters of equation (1).

If, following Jensen, we assume the heritabil-
ity of IQ (%) to be 0.81, peigs is 0.9 (% itself)
and the coefficients of CIQ in table 2 may
simply be multiplied by this value to yield the
normalized estimate of the partial relationship
between G and the adult status variables S, 7,

16 See for example Hauser, Lutterman, and Sewall (1971).
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and 0.1 To adjust the coefficients of the SEB
variables upwards requires an assumption re-
garding the extent to which the influences of
environment (E) on CIQ are SEB-related. The
Jensen heritability estimates imply that the
magnitude of the effect of environment on child-
hood IQ, peiq.c, is between 0.4 and 0.5.'® Recog-
nizing that not all environmental effects are
related to socio-economic background, and wish-
ing to select a conservative estimate of the effect
of SEB on CIQ, we will choose a value for
Peigsev Of half of the lower figure so that our
estimate of equation (1) is

CIQ = .9G + .2 SEB + u,.

A lower estimate of the heritability of IQ (fol-
lowing Jencks et al. (1972)) or a larger role
of socio-economic background in the environ-
mental effects on C/Q would, of course, lower
the apparent effects of genetic inheritance on
one’s'adult status, and correspondingly raise the
apparent socio-economic background effects.’®

What do these results tell us about the role
of the inheritance of IQ in the intergenerational
transmission of socio-economic status? In order
to decompose the intergenerational status cor-
relations into a part due to the influences of the
inheritance of IQ and a part due to other influ-
ences, we need an estimate of 7sev,, the cor-
relation between SEB and genotype IQ. This
value we can infer from the estimate of the
CIQ equation. We know 7cigses, and can ex-
press the value

(10)

This procedure yields values of 74,50 of .233,
221, .234, and .251, respectively, for the four
age cohorts. Using these values of 7seb,q, along
with the assumption that # = .9, we get the

rz-iq,seb = priq,seb + pciq,g ?seb,g-

17 is the normalized partial relation between G and
CIQ, or p.q 4 Thus, pg , = b, cigPriq o and similarly
for the other variables, I and O.

18 The correlation of IQ’s of unrelated individuals reared
in the same home — about 0.25 — suggests the higher figure.
The correlation of IQ’s of identical twins reared in the same
home — about 0.97 —along with A2 = .81 implies the
lower figure. See Jensen (1968).

19 Although we have used Jensen’s estimate of the heri-
tability of IQ, we find serious deficiences in both his data
and methods. See for example Jencks et al. (1972) and
the unpublished work of Leo Kamin. We have decided
not to use a more reasonable (lower) estimate simply to
stress the fact that our results are substantially independent
of the choice of any particular heritability estimate.

estimates of table 3. Depending on the age
group, between 8% and 11% of the correlation
between years of schooling and socio-economic
background is attributable to the genetic inher-
itance of IQ. Analogous ranges for income and
occupational status are 5% to 13% and 5%
to 10%, respectively.

IV. Caveats

Before proceeding to draw some possible
inferences from these results let us pause to
consider the quality of the data and the sound-
ness of the methods used. In view of the follow-
ing shortcomings — both of data and method —
we recommend that the estimates be treated
with caution. The data bases for the estimates
are not strictly comparable, and the correction
for the known non-comparabilities (e.g., re-
stricted variance in the NORC sample) can at
best be approximate. Some of the corrections
for errors in measurement and one correlation
(7., ) are based on conjecture. Wherever pos-
sible, we have made internal checks on the pro-
cedures used (see Bowles 1972). Yet some of
the methods used cannot be adequately checked.
Particularly important here is the assumption
that the errors in measurement are uncorrelated
with the true values of the variables.

Moreover, the model as it stands is probably
mis-specified through the inadequate measure-
ment of the socio-economic background of the
respondent. Data on the parents’ wealth, their
position in the social hierarchy of the work
place, and the mother’s educational level might
significantly revise the estimates reported here.
While no precise quantitative estimates will be
offered, the direction of bias introduced by the
exclusion of these variables is predictable.?
The inadequate measurement of socio-economic
background lowers the intergenerational status
correlations and (because of the likely positive
correlations with CIQ of these omitted influ-
ences on S, I, and O), raises the apparent
absolute and relative importance of the inheri-

20 Bowles (1972) attempts to estimate the likely effects
of including a measure of parental net worth in a similar
set of equations, and discusses the problem of omitted vari-
ables in more detail. For an empirical demonstration of the
importance of the parents’ position in the social hierarchy
of the work place independent of other SEB measures see
Kohn (1969).
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TABLE 3.— THE GENOTYPIC IQ COMPONENT IN INTERGENERATIONAL STATUS CORRELATIONS®

Genetic Com-

Correlation Due to Genetic Inheritance of IQP ponent as a

Correlation of

Effects via

Percentage of
the Total Inter-
generational

Indirect Effects

via Childhood Total

Socio-economic Total Childhood IQ and Years Genotypic IQ Status
Background Correlation 1Q of Schooling Component¢ Correlation

with: Age 1) (2) 3) 4) (5)
Years of 25-34 .640 .055 C 055 8.6
Schooling 35-44 646 .052 - .052 8.0
45-54 .640 .056 056 8.8

55-64 .597 .063 . 063 10.6

Income 25-34 324 029 .008 .037 114
35-44 433 .010 .015 025 5.8

45-54 464 .016 .009 025 5.4

55-64 .308 .023 .016 039 12.7

Occupational 25-34 564 e 035 035 6.2
Status 35-44 .634 .008 027 .035 5.5
45-54 541 .018 027 .045 8.3

55-64 .538 023 028 051 9.5

& For “non-Negro” males with non-farm backgrounds, in the experienced labor force in 1962. Calculations based on equations in table 1

and correlations in table A.l.
b As derived in equations (7), (8), and (9).
¢ Column 2 4 column 3.

tance of IQ. Although the respondents are
grouped by ten year age cohorts, a more precise
measure of age and job experience would have
been desirable. ,

Because the raw data were not available to
us, we were unable to experiment with interac-
tive structures and nonlinear forms of the vari-
ables (a particularly serious drawback in the
case of years of schooling).?* Lastly, our mea-
sure of education, years of schooling, fails to
capture educational quality differences.

In the absence of a more adequate data base,
two methods of checking these results are
possible: evaluating their consistency with other
data from the same sample and comparing our
results with those from other samples. First,
we will test the consistency of the observed
correlation between brothers’ levels of educa-
tion observed in our sample with that predicted
by our years of schooling equation. Because
brothers (ordinarily) share a common socio-
economic background as well as a similar (but
not identical) genetic endowment, we should
be able to use equation (2) to predict the cor-
relation between years of schooling attained
by brothers. Thus, where the superscript prime
(") refers to the eldest brother of the respon-
dent and the p’s refer to normalized regression

21 The occupational status index may be considered an
ordinal measure. Experiments with various transformations
of this index might have yielded interesting results.

coefficients in an equation predicting the edu-
cational attainment of the respondent, S, we
have

75,5 = Ps,seb V's',s6b + Ps,ciq ¥s',0ig- (11)
The term 7s,ciq is estimated from??
Yy ,cig = Ps,ciq Yoig,cig’ =+ Ps,sep 7, ¢iq,8eb- (12)

Further, the correlation between the two
brothers’ childhood IQ’s is estimated as 0.5.2%
Using our figures from tables 1 and A.1, we
arrive at the estimates of the correlation be-
tween the two brothers’ education presented
in table 4. The fact that the predictions based
on our model fall short of the estimated true
correlation is to be expected, given the incom-
plete specification of the socio-economic back-
ground of the respondents and the possibility
that there is some positive direct relationship
between the educational level of brothers.
Nonetheless, the fact that the predicted value
is closer to the estimated true value than that
based on other studies (see, e.g.,, Duncan,
Featherman and Duncan (1968)) and yet does
not exceed the estimated true value, lends some

22 The p's in the equation refer to the normalized regres-
sion coefficients in an equation predicting brother’s educa-
tional level, s’. Here and above, it is assumed that the p’s
and r’s are identical for the brothers, and that there is no
direct causal relationship between the brothers’ educational
levels.

23 Duncan (1968).
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TABLE 4.—PREDICTED AND ACTUAL CORRELATION
BETWEEN BROTHERS’ YEARS OF SCHOOLING2

Age Predicted Actual
Correlation Correlation®
25-34 431 584
35-44 440 551
45-54 431 591
55-64 .380 .587

A The sample consists of ‘‘non-Negro” males of non-farm back-
grounds who were in 1962 in the experienced labor force.
b Corrected for errors in reporting.

credibility to our estimates and to the model
upon which they are based.

As a second check on our estimates we have
used a sample which though limited in size
contains measurements of most of the crucial
variables in our model: FS, PI, I, S, and CIQ.
Thus, we have not been forced to augment the
product moment matrix through the addition
of variables available from other samples,
though we have made corrections for likely
errors in measurement.

The data are from the California Guidance
Study sample of children born in Berkeley,
California in the years 1927-1928. The vari-
ables measuring the respondent’s socio-
economic background were recorded directly
from the parents about the time of birth of the
respondent. The respondent’s IQ was measured
at various ages from 1 to 18 years. Years of
schooling, occupation and income as of age 30
were ascertained in follow-up surveys.?* These
data do not provide the basis for a completely
adequate check on the equations presented in
table 1. First, the sample is severely limited in
size and in geographical range. Second, we have
used some of these data to construct correla-
tions used in the previous estimates (7;, i, 7cig, s
and 7.,,), SO the estimates are not entirely
independent. Nonetheless, we believe that this
sample sheds some light on our earlier esti-

24 We are grateful to Marjorie Honzik and John Conlisk’

for making these data available. The data and sample are
more fully described in Honzik (1957). The income vari-
able which we use is constructed by assigning to each
occupation the mean income (from the 1960 Census). This
transformation of the. data—by Conlisk — probably ac-
counts for the unusually high coefficient of determination
in the income equation. Individual income data could not
be used because of the very limited number of individuals
who responded to the income question on the follow-up
survey. The sample size for the calculations reported below
is 70.

mates. The normalized equations based on these
data (with F statistics in parentheses) are

S = .474 PI + 332 CIQ R2 = 428
(23.9) (11.7) (13)
I =181 PI 4 5958 R2 = 510
(3.0)  (32.5) (14)

As in the earlier estimates, CIQ plays an im-
portant role in the determination of years of
schooling. Its importance in income deter-
mination appears to operate primarily via its
effect on years of schooling. (The coefficient
of CIQ in equation 14 is not significantly dif-
ferent from zero.) The contribution of the
genetic inheritance of CIQ to the intergenera-
tional status correlation is even less than that
estimated from our larger sample: 6% of the
correlation for years of schooling and 4% for
income.

V. Conclusions

Though the two checks on the original esti-
mates did not contradict our basic results, one
must still consider the figures as subject to
error. Nonetheless, the major empirical proposi-
tions which we have sought to demonstrate
would not be falsified by even quite substantial
changes in the estimated coefficients. We are
confident then in concluding that the genetic
inheritance of IQ is a relatively minor mecha-
nism for the intergenerational transmission of
economic and social status. The estimates in
table 3 yield the following implication: if eitker
IQ were not at all inherited (p.,, = 0), or if
IQ had no direct influence on years of school-
ing attained, income or occupation (s, g, Do, cig,
Pi eiq all = 0), that is, if CIQ were totally un-
important in the process of intergenerational
status transmission, the degree of intergenera-
tional immobility (as measured by the inter-
generational status correlations) would be low-
ered by at most 13%. Alternatively, and equally
hypothetically, if all direct socio-economic back-
ground influences on educational attainments,
income and occupational status, were elimi-
nated, leaving the genetic inheritance of IQ as
the only mechanism by which a family could
pass its level of social and economic privilege
on to its offspring, the degree of intergenera-
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tional status transmission would fall to such an
extent that at most one half of one per cent of
the variance of educational attainments, income
or occupational status could be “explained” by
socio-economic background.

Evidently, the genetic inheritance of IQ is not
the mechanism which reproduces the structure
of social status and economic privilege from
generation to generation. Though our estimates
provide no alternative explanation, they do sug-
gest that an explanation of intergenerational

immobility may well be found in aspects of
family life related to socio-economic status and
in the effects of socio-economic background
operating both directly on economic success,
and indirectly via the medium of inequalities
in educational attainments.?®

25 For an attempt to explain the intergenerational repro-
duction of economic inequality along these lines and to
evaluate the crucial role of beliefs about IQ and meritocracy
in legitimizing economic inequality, see Bowles and Gintis
(1973).

APPENDIX

Methods, Sources, and Data
I. Method2

The equations reported in table 1 were estimated from
the product moment matrix of the normalized variables,
the matrix of simple correlation coefficients presented
in table A.1. The coefficients in table A.1 represent the
correlations among the “true” values of the variables,
and have been constructed from the observed correla-
tions (reported in the sources to table A.1) in the
following way. (Particular attention will be given below
to the IQ variables and to the hypothetical variable
representing parents’ income.)

If we assume that the errors, #, are uncorrelated with
the true values, x, then we can write the variance of the
observed variable, %', as27

var(x’) = var (x) -+ var(u). (a)

Now define 7;, the correlation of the true value of %
with its observed value. It can easily be seen that

var x;
n=Y—r- (b)

or the square root of the fraction of the variance of %,
the observed measure, which is accounted for by the
variance of x;, the true measure. The observed correla-
tion between any pair of variables %, and %j, 'y may be
written as a function of the true correlation, 7y, the
correlations between the true and observed variables,
ri and r;, and the correlation of the errors in the two
observed variables, 7,;,

/karkjrk r,~+ruk, \/1 —7’2k \/1 —-7’2]'. (C)

The ;s appear on the main diagonal of table A.l.
The estimation of the rs is described in detail in
Bowles (1972). However, two of the reliability esti-
mates used here differ from those based on the 1950
Post Enumeration Survey of the United States Census
reported in Bowles (1972). We have used the data

26 This method is formally equivalent to that suggested
by Johnston (1963) and others. See Bowles (1972).

27To adopt a more realistic assumption would greatly
complicate the task of calculating corrected correlation coef-
ficients, and would require data which are not available.

from a match of the 1960 Census with the Current
Population Survey (CPS) (see Hodge and Siegel
1968). Assuming that the error variance of the CPS is
half as great as that of the Census, and assuming further
that the correlation of errors in reporting a given value
to these two different surveys is 0.5, we estimate a re-
liability of 0.958 for respondent’s years of schooling
and 0.910 for respondent’s occupational status.28 (These
compare with 0.91 and 0.92, respectively, based on the
1950 Post Enumeration Survey.)

Together with estimates of the reliability of the re-
spondent’s retrospective recall of father’s occupational
status based on Blau and Duncan (1967), and using
procedures described in Bowles (1972), these estimates
imply that the correlation of the errors in reporting
occupational status and level of schooling is 0.04.2° We
have assumed that this estimate approximates the cor-
relation of errors in reporting income and education
level, and income and occupational status as well.

II. Introduction of Variables Measuring
IQ and Parents’ Income

The correlation coefficients for the parents’ income
(PI) variable were taken from two main sources, indi-
cated in the notes to table A.1.

28 The correlation of the Census returns with the matched
CPS returns is for years of schooling and for occupation.
The assumptions ‘used here are identical to those used in
Bowles (1972). Hodge and Siegel adopt an assumption with
respect to the relative accuracy of the two surveys which
approximates Bowles’, but curiously assume that the errors
in reporting the same variable to two different sources are
uncorrelated. Their estimates of 7, and 7, are 6.98 and 0.95,
respectively.

29 We have used the revised reliability estimates in equa-
tions A.10 and A.11 of the appendix of Bowles (1972) to
generate this estimate of the degree of correlation of errors.

The crucial additional assumptions used in calculating the
correlation are (a) that there has been no secular trend
in the correlation of occupational status and educational
attainment and (b) that the degree of correlation in errors
for reporting parental status variables is the same as that
in reporting one’s own status. The evidence for assumption
(a) is presented in Bowles (1972). Assumption (b) is un-
supported; however, it appears reasonable, and in any case
alternative assumptions within a broad range would not
substantially alter the results.
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TaBLE A.l. — ESTIMATED “TRUE” ZERO ORDER CORRELATIONS AMONG THE VARIABLES FOR NON-NEGRO MALES WITH
Non-FARM BACKGROUNDS IN EXPERIENCED LaBOR FORCE, 1962

A. Age Groups 25-34 and 35-44

1 2 3 4 5 6 7 8 9

1. Income .840 4294 .3002 3304 .283b 228 .300 312¢ 324
2. Occupation .566 910 4852 7404 367¢ 470 485 .470¢ .564
3. Parents’

Income .385 .580 .840 573t .299f 4594, .5664:8 228t
4. Years of

Schooling 459 732 573 958 473K 524 .539 .618¢ .640
5. Childhood IQ! 275 404 .299 473 .900 .348h .4001 .850) 410
6. Father’s

Education .347 475 459 528 .346 .800 7404 .362¢
7. Father’s

Occupation .385 .580 566 566 385 .806 .800 .383¢
8. Adult IQ! 312 470 228 .619 .850 .362 .383 .950
9. Socio-economic

Backgroundm 433 .634° .646 399

B. Age Groups 45-54 and 55-64
1 2 3 ‘4 5 6 7 8 9

1. Income 561 451 444 294 .283 451 312 464
2. Occupation 485 519 677 402 346 519 470 541
3. Parents’

Income 278 487 573 .299 459 .566 228
4. Years of

Schooling 374 634 573 473 481 .581 619 .640
5. Childhood IQ! 271 410 .299 473 372 377 .850 410
6. Father’s

Education 237 415 459 461 .383 137 .362
7. Father’s

Occupation 278 487 .566 .506 419 .808 .383
8. Adult IQ! 312 470 228 619 .850 362 .383
9. Socio-economic

Backgroundm .308 538 597 426

Note: Coefficients above the diagonal in Panel A and B are for the 25-34 and 45-54 age groups, respectively. Coefficients below the diagonal
are'f%li the 35-44 and 55-64 age groups. The numbers on the diagonal of Panel A are the estimated correlations between the true and observed
variables.

Sources: Unless otherwise indicated, the original data are from Duncan, Featherman, and Duncan (1968), p. 51. Sample sizes for each cor-
relation vary as the correlations are based on those respondents who responded to both of each pair of questionnaire items. One hundred per
cent response for the four age groups is, respectively, 3,141; 3,214; 2,596; and 1,482.

a Corrected correlations for these cells are assumed to be equal to the corrected correlations of father’s occupation with respondent’s income
and occupation, respectively. '

b The correlation between I and CIQ is estimated from the correlations of CIQ with those variables (including 47Q) which influence 7, and
the normalized regression coefficients of these variables on I. It is assumed that CIQ influences / only indirectly, through its impact on
and AIQ. Thus, 7; o160 =i pi Toiqpi T Pi,s Ts,ciq T Pi,atq Tatq,ctqr The equations used in the construction of this and other correlations with

CIQ are available in a mimeographed appendix available to the interested reader from the authors. .

¢ From National Opinion Research Center’s 1966 Veterans Sample as reported in Griliches and Mason (1972). Corrected for restricted
variance.

4 Correlations calculated using appendix equation (c) with 7,,, =.0404. For all other correlations 7,;; = 0.

e Following the method indicated in footnote b, 7, o1q = 94,51 To1q,pt T Po,s 75,000 T Po,ts Tota,rs T Po,t0 Toia,tor

£ Data provided by the California Guidance Study.

& These figures are the actual correlations for 35—44-year-old respondents’ own earnings, education and occupation.

h Using an equation predicting AIQ, we can write

Tata.ts = Pata,pi Tpi,rs T Paiq,s Ta,ts F Patq,oiq Toiauts OF Toig,rs = Paig,re — Pata,ot "ot ts — Paiq,s 'a,168)Patg,ota
The corrected correlation based on the California Guidance Study data is 0.285. The Equality of Educational Opportunity Survey (Coleman, et
al., 1966) reports a simple correlation of 0.280 between white northern sixth graders’ verbal test scores and parents’ educational level. Correcting
this correlation for measurement error might raise the figure to 0.35. Jencks, et al. (1972) report a range of figures between 0.20 and 0.40

Using a derivation analogous to that in the previous footnote 75,4 1o = (440,70 — Paiq,pt Tpi,r0 — Paig,s s, 10 ?a‘q.o‘q.

Bayley (1964) reports an uncorrected correlation of 0.40. Smith found an uncorrected correlation of:0.278 between verbal scores of white urban
northern sixth graders and their fathers’ occupational level (scored simply white collar/blue collar). (Reported in Jencks, et al. (1972).) Correction
for errors in reporting would probably raise this coefficient considerably though we cannot say how much without adequate data on the reli-
ability of the dichotomously coded occupational responses.

3 Bloom (1964), chapter 3.

k Based on data from the California Guidance Study, adjusted by the estimated correlation between the true and observed values of years of
schooling (.958) and the intelligence test (.90). Other studies give the following (uncorrected) correlations for years of educational attain-
ment and IQ at'particular grade levels: Bajema (1968) .58 (grade 6); Bensen (1942) .54 (grade 6); Thorndike (1934) .42 (grade 8). The
simple average of these coefficients is 0.51. Correcting these figures for measurement error would raise the estimated correlation somewhat.
However, there is a far from perfect correlation between IQ scores in grades 6-8 and grades 1-3 (the years relevant to our CIQ variable).
Adjusting the above correlations downward to take account of the discrepancy in_scores between grades 6-8 and 1-3 would thus lower the
correlations considerably. All of the coefficients (including that based on the California Guidance Study) are for a single locality, in which
a relatively uniform availability of schooling (admission standards, continuation pressures from schooling authorities, financial aid for higher
education, and geographical proximity to higher education) might render childhood IQ a relatively more important determinant of years of
educational attainment than in the nation as a_whole. e

1 The corrections of the adult and childhood IQ measures for erroneous measurement are based on the test-retest rehablhtles.of the relevant
tests, See Personnel Research Section (1945). The reliability of the IQ tests used by the California Guidance Study for children aged 6-8
is assumed to be 0.9. See Jencks, et al. (1972).

m Tt follows from the definition of socio-economic background (footnote 1) that

3'” fori=3,6,7
Teen; = 2;3,6,7and
sedb,j — i
V3+2§'m ©j=1,2,4,5

(The numbers refer to the variables listed in table A.1.)
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The crucial assumption used is that
ipi = Vigo and 74, p; = 7, fo.

The California Guidance study’s small sample yields
an uncorrected value for 7;,; of 0.258, or slightly higher
than the uncorrected value on which this estimate is
based. Other studies (see for example, Hauser, Lutter-
man, and Sewell (1971)) have found higher correlations
of adult status with parents’ income than with the other
parental status variables used here. Thus, we doubt that
we have overestimated the correlation of adult status
with parental income.

A column and row of the same matrix was similarly
constructed for the measure of adult IQ, using data from
a 1966 survey of veterans by the National Opinion Re-
search Center (NORC).30 Because of the restricted
variance of the population of veterans compared to
the population surveyed by the Occupational Changes
in a Generation Survey, the correlation coefficients from
the NORC study were adjusted (upwards) using a
method suggested by Gulliksen (1950).31

Introduction of the last excluded variable, childhood
IQ, proved to be more complicated. Data for childhood
IQ, as well as our other variables for a large representa-
tive sample simply do not exist. As a distinctly inferior
alternative, forced upon us by the absence of the ap-
propriate data, we constructed the relevant terms in
a product moment matrix for a synthetic sample using
various sources, and filling in missing cells on the basis
of quantitative inferences from the available correla-
tions.32 This method involves adding to the correlation

30 We are indebted to Zvi Griliches for making these data
available. For a description of the sample and an analysis
of the data bearing closely on the concerns of this paper, see
Griliches and Mason (1972).

31 Qur procedure required generalization to all four co-
horts of data from a single cohort on the interrelationship
of AIQ with the other variables. Some biases are un-
doubtedly introduced by this process, as Taubman and
Wales (forthcoming) have demonstrated that these relations
are not stable across cohorts. Although we have done no
rigorous sensitivity analysis on this point, we doubt that the
biases are significant enough to alter our main conclusions.

We corrected the NORC veterans sample correlations for
the restricted variance of this population relative to the
OCG sample of non-Negro, non-farm background males
using the following expression (Gulliksen 1950):

r*kj Sj

e = /8% 7% 4 5% — 52 r%,

Where the correlation 7*,; has been corrected, as above, for
errors in reporting (but not for restricted range) and the
Sj and s; indicate the standard deviation of variable j (in
this case AFQT score) in the larger (OCG) and restricted
(NORC) samples. In the absence of data on S]-, we have
assumed that the AFQT score is as relatively restricted in
the NORC sample as is the years of schooling variable,
yielding a value for S]- of 0.2903.

These corrections for restricted variance bring about a
substantial increase in all correlations involving the variable
AIQ and (by implication) of CIQ as well.

Corrections using an assumed value for S]- of 0.33 (which

matrix of the variables on which observations are avail-
able, a column and a row representing the correlations
of CIQ with our already measured variables. The inter-
pretation of the results of such an exercise is, of course,
difficult, as the samples upon which the various correla-
tions are based are not the same. Nonetheless, it seems
worthwhile to attempt these estimates, taking as much
care as possible with problems of noncomparability of
samples, errors in measurement, and specification bias.

Our method is based on direct estimates of the corre-
lations of childhood IQ to adult IQ, parental income and
years of schooling attained. These, along with correla-
tions of adult IQ scores with the other variables in the
model, are used to infer the values of the correlations
between childhood. IQ and the occupation and income
of the respondent, as well as the educational and occu-
pational attainments of his parents.33 The vectors of
correlation coefficients for the childhood and adult IQ
variables are presented in table A.1. A description of
the estimation of these coefficients and a number of
alternative estimates are provided in the notes to that
table.
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