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A Reanalysis of The Bell Curve:
Intelligence, Family Background, and Schooling*

SANDERS KORENMAN AND CHRISTOPHER WINSHIP

SINCE ITS PUBLICATION at the beginning of October 1994, The Bell Curve by
the late Richard Hermstein and Charles Murray has been discussed in more
than one thousand articles in the public and academic press. Initial commen-
tary focused primarily on the book’s treatment of race. The majority of these
essays were negative, with many denouncing the book as racist. More recent
reviews (e.g., Heckman 1995; Hunt 1995; Goldberger and Manski 1995)
have focused on the disjunction between the evidence presented and the
strong conclusions drawn by the authors. ' )

Hermnstein and Murray argue in The Bell Curve that intelligence is the
most important determinant of social and economic success in present-day
America. They support this conclusion with statistical analyses that suggest
that a youth’s intelligence (measured at ages fifteen to twenty-three by the
Armed Forces Qualifications Test [AFQT]) is considerably more important
than his or her parents’ social and economic status (SES) in determining
social and economic status in adulthood, the well-being of a woman’s chil-
dren, and the avoidance of antisocial behaviors. In their analyses, the effect
of AFQT score is more than twice as large as the effect of parents’ SES in
predicting whether, at ages twenty-five to thirty-two, someone (1) is poor,
(2) dropped out of high school, (3) is unemployed, (4) had a child out of
wedlock, (5) had been on welfare, (6) had a low-birth-weight baby, or (7)
had a child with low IQ scores.! In this chapter, we reanalyze Hermstein and

* We gratefully acknowledge the financial support of the Russell Sage Foundation. We thank
Charles Murray for providing a copy of the data used in The Bell Curve and for answering
numerous questions about the analyses thercin. We thank John Bound, Christopher Jencks,
Larry Katz, Charles Murray, Doug Staiger and seminar participants at the NBER, the Harris
School of Public Policy Studies at University of Chicago, RAND Corporation, UC Santa Bar-
bara, University of Minnesota, and the University of Wisconsin, Madison, for their suggestions.
We are responsible for any crrors. An carlier version of this paper appeared as NBER Working
Paper no. 5230, August 1995.

! See also Goldberger and Manski 1995, pp. 765-766, for a succinct summary of Hermstein
and Murray’s conclusions regarding the importance of AFQT score relative to parents® SES.



138 KORENMAN AND WINSHIP

Murray’s data in order to assess whether their principal conclusions are
warranted.

Our analyses address three questions. The first two are related to whether
Hermstein and Murray’s estimates of the effects of AFQT score and parents’
SES are biased by measurement error (especially in parents’ SES) or by
unmeasured or omitted parental SES or other family background characteris-
tics. The third involves their treatment of schooling.

(1) Is Hermstein and Murray’s index of parents’ socioeconomic status
adequate for isolating the effects of AFQT score on economic and social
success in adulthood? ldeally, in order to isolate the effcets of AFQT on
adult outcomes, one would like to hold constant—with perfect measures—
all aspects of family background that influence both adult outcomes and
AFQT scores. Herrnstein and Murray employ a narrowly conceived and
poorly measured index of parental SES. As Heckman (1995) notes:

The statistical methods used by Herrnstein and Murray are vulnerable to measure-
ment error. It would be incredible if 15 to 23 years of environmental influences,
including the nurturing of parents, the resources they spent on a child, their cultural
environment, their interactions with their children and the influence of the larger
community on the children could be summarized by a single measure of education,
occupation and family income in one year. If environment is poorly measured but
affects the test score—and there is solid evidence of environmental impacts on test
scores—the Murray and Hermnstein finding that IQ has a stronger impact on socio-
economic outcomes than measured environment may simply arise from the poor
quality of their measure of the environment. Their measure of 1Q proxics the mis-

measured environmental variable. (p. 21)

In the first part of our analysis we use comparisons of siblings in order to
control more completely and broadly for differences in family background
characteristics that may influence AFQT scores and adult outcomes. We esti-
mate the effects of AFQT score net of family background by relating differ-
ences between siblings in adult outcomes to differences in their AFQT
scores (controlling for age and gender). In effect, a youth’s sibling(s) acts as
his or her “control group.” Incredible as it may seem, our sibling analyses
suggest that, even though Herrnstein and Murray’s parental SES index is
poorly measured, it appears to be adequate for producing unbiased estimates
of the effects of AFQT score on socioeconomic outcomes.

(2) Is Hermstein and Murray’s measure of parents’ socioeconomic status
adequate for estimating the effects of either parental SES or family socio-
economic background more broadly conceived on social and economic suc-
cess in adulthood? Here there are two problems. (1) Random measurement
error in the parental SES index will bias downward the estimated effects of

parental SES. (2) Herrnstein and Murray’s index of parents® SES may fail to
capture important components of parents” SES and other environmental in-
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fluences shared by family members (such as neighborhood and school char-
acteristics). Regarding the first point, because Hermstein and Murray’s index
of parental SES is highly correlated (0.55) with AFQT score, and because, as
we shall see, parental SES is less reliably measured than is AFQT score,
Herrnstein and Murray’s estimates may substantially understate the effects of
parents’ SES and overstate the effects of AFQT score on adult outcomes.
This is the classical errors-in-variables problem, and the potential for bias is
easily demonstrated for a subset of Herrnstein and Murray’s adult outcomes
that are continuous (as opposed to binary) variables. For these outcomes, we
adjust estimates for measurement error using a range of values for the re-
liability of AFQT score and parents’ SES. We find evidence of substantial
downward bias in their estimates of the effects of parents’ SES.

Next, we investigate more directly the consequences of Herrnstein and
Murray’s narrow conceptualization of parents’ SES. As reviewers have
noted, Hermstein and Murray’s index of parental SES covers an important
but limited range of socioeconomic attributes of the parental family. For
example, Goldberger and Manski (1995, pp. 768~769) remark: “In practice
they simply take it for granted that their SES index—a rather ad hoc concoc-
tion of information on parental attributes—adequately captures the socio-
economic environment within which a child grows up. This single variable
carries the burden of expressing all aspects of the child’s upbringing from
family structure to sibling relationships to neighborhood characteristics.2

We find evidence that Herrnstein and Murray’s index of parents’ SES
produces substantially misleading estimates of the effects of parental family
socioeconomic status on social and economic outcomes of youths. Herrns-
tein and Murray’s index of parents’ SES fails to capture components of
socioeconomic family background that are demonstrably important determi-
nants of adult outcomes. We illustrate this point in two ways that together
form upper and lower bounds for the effects of family socioeconomic
background.

To obtain lower-bound estimates we first add to Hermstein and Murray’s
models a variety of socioeconomic family background controls including
indicators of parental family arrangement (e.g., single-parent family, step-
parent) at age fourteen, family structure (e.g., number of siblings), urban/
rural residence at age fourteen, as well as other aspects of the home environ-
ment at age fourteen. We combine the effects of Hermstein and Murray's
parental SES index with the effects of this richer set of socioeconomic back-
ground controls to form a single standardized composite effect of family
socioeconomic background. The composite effect is dramatically larger than
the effect of parental SES alone, and is sometimes larger than the effect of

2 A similar point is raised by Fischer et al. (1996). They also emphasize the importance of
race and gender in the determination of social and economic status in adulthood.
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AFQT score. Nonetheless, these composite effects are Jower bounds for the
effects of family socioeconomic background because they are based on the
necessarily limited set of imperfectly measured family background charac-
teristics available in the National Longitudinal Study of Youth.

Our upper-bound estimates of the effects of family socioeconomic back-
ground are based on analyses of siblings. These estimates are upper bounds
because they are derived under the assumption that anything common to
siblings other than AFQT score, age, and gender is attributable to family
background. These residual effects of family background are far larger than
Herrnstein and Murray’s estimated effects of parental SES, and are at times
two to four times as large as the effects of AFQT score.

(3) Are Herrnstein and Murray’s estimates of the effects of AFQT score
sensitive to their treatment of education? Does schooling have an effect on
different outcomes, controlling for AFQT score? For a variety of reasons,
Herrnstein and Murray were reluctant to include education controls in their
models of various outcomes (pp. 124—125). Hermstein and Murray do esti-
mate their models for educationally homogenous subsamples (i.e., high
school graduates; college graduates). Nonetheless, it is difficult to get a sense
from their analyses either of the sensitivity of the effects of AFQT to the
inclusion of education controls, or, perhaps more important, of the size of
the schooling effects, controlling for AFQT score. It may be important to
examine more carefully the role of education, however, given the potential
for public policy to change educational attainment and thus, possibly, indi-

¢ vidual outcomes.

In our analyses we find that for many outcomes the effects of AFQT are
substantially reduced by the inclusion of education controls. Furthermore,
for many outcomes the standardized effect of schooling is larger than the
effect of AFQT. This suggests that even if Hermstein and Murray are correct
that AFQT is largely immutable and unaffected by schooling, attempts to
raise educational attainment may nonetheless be important, due to its posi-
tive partial effect on a variety of social and economic outcomes.

Outline of The Bell Curve

The Bell Curve is divided into four sections. In part one Hermnstein and
Murray argue that America is becoming increasingly dominated by a cogni-
tive elite. They discuss the increasing selectivity of elite universities and
colleges and the rising educational credentials of top managers. In part two
they present an extensive set of original analyses aimed at demonstrating
that intelligence is the principal determinant of a variety of social and eco-
nomic outcomes. We are concerned with this portion of the book. The third
section examines previous work on racial differences in intelligence and pre-
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sents new analyses of the importance of AFQT score as a determinant of
different outcomes across racial/ethnic groups. The final section of the book
discusses a variety of policy issues, most notably affirmative action.

Much of The Bell Curve reviews and interprets the analyses and data of
others. The exceptions are the chapters in section I, and chapters 14 and 16
of section III, in which Herrnstein and Murray present original analyses of
the National Longitudinal Survey of Youth.

The analysis methods used by Hermstein and Murray are those commonly
employed in the social sciences, and their approach to the data is straightfor-
ward and clearly explained.> As noted, Hermstein and Murray’s principal
conclusion is that for all racial and ethnic groups and across a variety of
social and economic outcomes, an individual’s AFQT score is a more impor-
tant determinant than is the social and economic status of his parents.

Methods and Data

The original analyses in The Bell Curve all use the Department of Labor’s
National Longitudinal Survey of Youth (NLSY). The NLSY; is an ongoing
longitudinal study of approximately 12,000 youths aged fourteen to twenty-
one as of January 1, 1979 (Center for Human Resource Research 1994).

In section one of their book, Hermstein and Murray restrict their analyses
to whites. In chapter 14 and appendix 6 they repeat these analyses for blacks
and Latinos. In our analyses, we estimate models for the entire sample and
cnter controls for race, ethnicity, and sex. Most of the time we have done so
to ensure that we had the largest sample possible. As explained below, sam-
ple size becomes an important concern in analyses of sibling differences. We
have also repeated the analyses for black, Latino, and white subsamples for
continuous outcomes (income, wages, and years of schooling) where sample
sizes are sufficient to permit analysis of sibling differences. The results of
these analyses, which we present in appendix A, parallel those for the full
sample.

Table 7.1 provides a description of the outcome variables and samples
from The Bell Curve that we have used in our analysis. Our approach to the
analysis is to use Herrnstein and Murray’s data (supplied to us by Murray)
and estimate models analogous to their models. We then report alternative
estimates based on different assumptions or modeling strategies. Because we
present some models that include controls for years of schooling completed

3 They use linear and logit regression, and estimate the effects of AFQT score and parental
SES on different outcomes when age is controlled. In models for some outcomes they include
one additional control variable or restrict the analysis sample as a way to “control” for one
important characteristic (e.g., they study a sample of poor mothers in their analyses of welfare
use; see pp. 122125 for a description of their modeling strategy).



142 KORENMAN AND WINSHIP

TABLE 7.1 . i .
Unweighted Sample Means, (SDs), [Analysis Sample Sizes], and Descriptions of

Analysis Variables
Mean
(SD) Descriptions of Variables
[Obs] and Sample
Family income (1990%) in 1989 34,345  Total net family income in 1989,
(27,080) 1990 dollars. Excludes persons not

7977  working because of school in
1989 or 1990.

0.15  Total net family income below
(0.36) U.S. Census poverty line. Ex-
7977  cludes persons not working be-

cause of school in 1989 or 1990.

Annual earnings (19908) in 1989 24,225  Year-round workers
(16,083)
4,974
-0.1
(1.0)
9,885
0.18  Did not get a US diplona, inchal-
HS dropot (0.39) ing those who later carned a GED
8,718
0.18  Obtained a bachelor’s degree or
BA degree (0.38) higher. Excludes persons enrolled
9,588  as undergraduates in 1990.

0.04  Excludes persons enrolled in col-
(0.20) lege or graduate school in 1990
7,944
Out of LF 1+ mos. in 1989, men 0.15

(0.36)
4,144 X
1+ mos. in 1989, 0.10  Excludes persons not working be-
Unemployed (0.30) cause of school in 1989 or 1990
3,225

0.72  Excludes persons under 30 at
(0.45) 1990 interview (H&M exclude age
4221  as a control)

Divorced, first 5 years of marriage 0.20

(0.40)
4,684

0.37  Men: HS grad + in LF full year
(0.48) + never in jail + married to first
7,692  wife; Women: HS grad + no out-

In poverty in 1989

Years of schooling completed
1990 (z-score)

High-IQ occupation

men

Married by age 30

Middle-class values index

(table continues)
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TABLE 7.1 (continued)

Mean
(SD)
[Obs]

Descriptions of Variables
and Sample

Ever interviewed in jail, men 0.07
(0.25)
4,809

CHILD OUTCOMES, FIRSTBORN CHILDREN
“Illegitimate” (out-of-wedlock) 0.36
birth (0.48)
3,448
Early AFDC use 0.24
(0.43)
2,683
Mother smoked during pregnancy 0.30
(0.46)
3,333
Low birth weight 0.06
0.24)
3,325

Ever in foster or relative care? 0.05
(0.23)
3475

CHILD OUTCOMES, ALL CHILDREN«

HOME score (percentiles) 46.2
25.9)
6,711

Motor and social development 511

index (percentiles) (26.7)
4,246

PPVT (standardized score) 85.9
(20.7)
4,707

(table continues)

of-wedlock births + never in jail
+ married to first husband. Ex-
cludes single persons who met
other conditions and men who
were disabled or enrolled in
school.

Mothers poor in year prior to birth

Below 5.5 pounds. Excludes
LBW-premature babies whose
weight was appropriate for gesta-
tional age.

Ever lived in foster care or with
nonparental relatives

Home Observation for Measure-
ment of the Environment (short
form). Test year and age of child
entered as controls.

Children aged 0-4. Test year and
age of child entered as controls.

Pedbody Picture Vocabulary Test.
Receptive vocabulary for standard
American English. Test year and
age of child entered as controls.




KORENMAN AND WINSLIIP

144

TABLE 7.1 (continued)
Mean
(sD) Descriptions of Variables
[Obs] and Sample

87.5  Sample restricted to children age 6
(16.9) years and over.

score) 1,784
107.5  Children aged 4-12. Maternal re-

(13.2) ports of behavior problems. Test

4,645  year and age of child entered as
controls. Higher score indicates
more problems.

PPVT, 6+ year-olds (standardized

Behavior problems index
(standardized score)

Source: Herrnstein and Murray 1994, p. 646 and elsewhere. )
Note: In addition to sample restrictions listed in the table, all samples are restricted to obser-

vations with non-missing values for: AFQT score, parents’ SES score, age, and 1990 education.
oIf an assessment (or test score) is available for a given child in more than one year ( l9§6,
1988, or 1990), then the outcome is the average (across years) of the assessments for that child.

as of 1990, we have restricted the samples to respondents w'ho havc.: valid
information on Herrnstein and Murray’s (standardized) schooling attainment
variable. This restriction results in the loss of about 1 percent of the sample.

In 1980 the ASVAB (Armed Scrvices Vocational Aptitude Battery) was
administered to nearly the entire sample so that the l?epartment of Defense
could renorm the tests based on a national popu{atlon. '.I'he AFQT score
Hermstein and Murray use as their measure of IQ is a w.elghted average of
four of the ten components of the ASVAB. They 'prov1de argument§ and
evidence that their measure is one of the best a}'allab'le for general mte‘I—
ligence. We leave discussion and evaluation of this claim to fl.xture work in
which we intend to take up issues of endogenous detenm'nanon of AFQT
scores (see also Neal and Johnson 1995; Rogers. and Spriggs 1995; Hunt
1995; Winship and Korenman 1997 and foﬂhcommg). _

The components of AFQT with their factor loadings are (Herrnstein gnd
Murray 1994, p. 583): Word Knowledge (.87), Parfxgraph Comprehension
(.81), Arithmetic Reasoning (.87), and Mathematical I?now]edge (.82).
Hermstein and Murray do not discuss whether, net of their measure, other
nts of the ASVAB might affect the different adult outcomes. F(?r
Heckman (1995) notes that the numerical operations component 1s
market outcomes. Although the construction and
ortant issue, it is one that we do

compone

example,
a strong predictor of labor-

interpretation of the AFQT score is an imp

not explore. ) ) e
Herrnstein and Murray’s measure of parental social and economic status is
bination of the respondent’s father’s and mother’s education, occupa-

a com r L
tion of parents or other adults in the household (the highest revised Duncan

INTELLIGENCE, BACKGROUND, AND SCHOOLING 145

Index score among the two parents or adults), and the natural log of income
of the parental family (the average of available years, 1978 and 1979, for
youths who report income of the parental household). The components of
SES are each standardized to have variance one. A simple average of the
available standardized measures is taken in order to create the SES index.
The index is standardized to have variance one.

Omitted Variable Bias in the Effects of AFQT Score:
Family Fixed-Effect Estimates

Many aspects of the family socioeconomic environment could conceivably
be included in Hermstein and Murray’s models because they may influence
AFQT score at age fifteen to twenty-three and adult outcomes, and may not
be captured adequately by the parental SES index. For example, growing up
in a single-parent family has been linked to a variety of social and economic
disadvantages (e.g., Murray 1984; Garfinkel and McLanahan 1986). The ef-
fects of IQ score estimated by Herrnstein and Murray may be exaggerated
(biased upward) by omitted variables. One approach to this problem is to
attempt to measure and include in the models additional family background
variables. We pursue this strategy below.*

Our initial approach is to carry out analyses of siblings. We compare the
eltect on various outcomes of differences in AFQT scores between siblings.
In the case of continuous outcomes (dependent variables), fixed-effect analy-
sis amounts to entering a dummy variable for each family of origin. For
dichotomous (binary) outcomes, we estimate fixed-effect logit models for the
oldest pair of siblings from each baseline household. The estimation of
fixed-effects logit models necessarily involves a substantial reduction in
sample sizes because only sibling pairs that have different values for an
outcome (e.g., one graduated from high school and the other did not) con-
tribute to the likelihood function (Chamberlain 1980).

The fixed-effect analyses correct for bias due to both measurement error
in the parental SES index and omitted family characteristics (i.e., charac-
teristics that are common to siblings). This is a broad notion of family back-
ground that includes, for example, characteristics of the neighborhood and
the surrounding geographic area (Griliches 1979). The advantage of this

4 Hermnstein and Murray (1994, p. 123) argue that adding a variety of additional family
background variables may be problematic if these variables are “intervening” variables (i.e.,
endogenous) in the relationship between AFQT score and the outcomes they studied. However,
we add variables that describe in more detail the socioeconomic status of the family. A youth's
intelligence presumably does not determine the number of siblings he or she has, or the marital
status of his or her parents. More important, the effects of AFQT score are not sensitive to the
inclusion of additional family background controls in the models, even though the coefficients
of the family background variables are often significant.
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method is that, to
the fixed-effect approach p
surement error) all aspects O
lings have identical family bac
close in age.
Table 7.2 pres
mates for twenty-
outcome, we present mo

the extent that siblings share identical family backgrounds,
rovides a way of fully controlling (without mea-
f family background. The assumption that sib-
kgrounds is most reasonable when they are

ents OLS and logit estimates along with fixed-effects esti-
six outcomes studied by Hermstein and Murray. For each
dels that both include and exclude education con-
trols. In this section of the chapter, we discus; results of models .that exclléde
education controls, and we postpone discussion of models that include edu-

i a later section of the chapter.’

cat;r?llhiogfs(:l:htr(;e columns of the table we present cro‘ss-.section results fcl>r
the full sample. These are analogous to (and are very similar to) the mode ;
presented by Hermstein and Murray in The Bell Curve. In the fourth througl

sixth columns we repeat the cross-section analyses for the p901ed subsamphe
of siblings in the NLSY. The purpose of these analyses is to gaug: t.be
representativeness of the siblings subsample that we use fon: apalyses o sxl-
ling differences. In general, cross-section results for the sibling subsamg e
are similar to those for the full sample. As a r-esult. we can be conﬁdcpt that
differences we might find between cross-section and ﬁx‘edjeffects estlmate;
are not an artifact of the use of different sample (the sibling subsample 0

Y respondents). )
Nl-I'Sn the ﬁlr)\il two columns of the table we present results from family fixed-

effect (sibling difference) analyses. With a few exceptions, the ﬁxed-effect‘s
estimates for AFQT are remarkably similar to the stz}ndard OLS and loglt
estimates. The exceptions, where the effect of AFQT is reduced, are family

mes for children of NLSY sample women requires add‘itiom:]l
i utcomes for firstborn children are analogous to Hemnstein an
explana'tlol; Ou:::’ ;:l: ieusr :fl;yses of outcomes for samples that (potentially) include multip.le
Mfm‘ay > 0\:nm; we study continuous versions of the binary outcomes studied by Hermnstein
o Pel"; cx:'nmple Herrnstcin and Murray study a binary variable that indicatcs whether
and Mumz:ld?r PPVT séore was in the bottom decile for his/her age, whercas we study the
p no.t o) t: dardized and age-adjusted PPVT score. The PPVT-R (reviscd) measures recep-
(f:ontmuo;s{ ; nfor Standard American English for children age three and older. It consists of
B e bulary items. Children point to one of four pictures that best describes a word's mean-
15 e based on a national norm. The PPVT-R has been found highly

i al percentile score is - ‘
g, e o ot lligence tests such as Weschler and Binet, and with subsequent

i childhood intel ¢
corelatod with e er and Mott 1989). Qualitatively, our cross-section results are the same

i t in school (Bak: \ - '
ach: Yemﬂ;ﬁ her maternal AFQT score is associated with higher child test score, controlling f"_'
- e"-;‘i-;lasg(i e.. maternal grandparents’ SES). The use of continuous outcomes great.ly facili-
P cd ables us to use all available scores for all children of

i lysis and en:
es family fixed-effects analy s
t\:lr:)men inc)l,uded in a given analysis. For tests or assessments that were administered at more than

e for a given child, we average the assessment scores available for each child, and we
:::r:gge the child’s ages at assessment. We adjust standard errors for nonindcpendence among

child siblings and among first cousins (i.e., children whose mothers are sisters).

s Qur treatment of the outcol
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Estimated Effects from Models of Socioeconamic Status and Child Development,
All Races Combined

OLS or Logit Coefficients (SEs)

Full Sample® Siblings XSECa Siblings FE*
ZAFQT ZSES 2ED ZAFQT ZSES 2ED AFQT 2ED
Family income 6,975 4,580 7,296 4,487 5,558
(1990%) in 1989 (354) (324) (622) 77 (975)
4,134 3,627 4,612 4,607 3,717 4,422 3,610 4,305
421) (330) (379) (733) (575) (699) (1044) (963)
Number of obs. 7977 3,316 3,316
In poverty in 1989 -0.95 -033 —-0.99 ~031 -0.78
(.05) (.04) (.08) 0N 17
-0.67 -0.25 -0.50 -0.68 ~-023 -0.59 —0.60 ~048
(.06) (.04) (.05) (.09) [€i1)) (.09) (.18) 17
Number of obs. 7,977 2,926 284
Annual eamings 4,866 1,531 5,548 1,169 5317
(19908), YR work- (270) (246) (603) (459) ) (852)
ers, in 1989 3,040 910 3,092 3,879 803 2,667 4,023 2,341
(291) (240) (300) 617) 451) (592) (821) (856)
Number of obs. 4,974 1,579 1,579
Yrs. schooling com- 0.62 0.20 0.59 0.18 045
pleted (z-score) (.01) on (.02) (.02) (.02)
Number of obs. 9,885 4,758 4,578
HS dropout —-1.82 ~-048 -1.75 —-048 —-1.63
(.06) (.04) (.10) .07 (.26)
Number of obs. 8,739 3,468 263
BA degree 1.76 0.70 1.76 0.66 1.87
(.06) (.05) (.09) (.08) (.23)
Number of obs. 9,588 3,884 309
High-1Q occ. 1.36 0.39 1.39 0.45 1.72
(.08) 07 (.14) .1 (.43)
0.78 0.14 1.12 0.83 0.23 1.07 1.15 0.92
(.09) [€e1)) (.08) 17 (.10) (.15) (.50) (37
Number of obs. 7,944 2,946 94
Out of LF 14+ mos. —0.39 -0.02 -0.34 -0.17 -0.30
in 1989, men (.06) (.05) (.10) [@1)) .19
-033 -0.01 -0.10 -023 -0.13 ~0.19 -0.18 -0.26
(.06) (.06) (.06) (.12) 1 12) (.22) (.25)
Number of obs. 4,144 1,096 132
Unemployed 1 + —-0.44 -0.09 -0.52 -0.02 —-047
mos. in 1989, men (€ 1))] .07) (.14) (.15) (.29)

(table continues)
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OLS or Logit Coefficients (SEs)

Number of obs.

Full Sample® Siblings XSEC® Siblings FE®
AFQT 2SES ZED AFQT 2SES ED AFQT ZED
-0.33 —0.05 -0.19 -0.44 0.01 -0.15 -0.35 -0.23
(.08) (.07 (.09) (.16) (.16) 19 (.32) 6 (.29)
720
Number of obs. 3,225 Y
i —0.04 -0.07 0.13 —-0.10 .
Married by ag¢ % (.05) (.04) 1 (.10) (.18)
0.24 .01 —-0.42 0.27 -0.07 -0.24 0.39 - 0.3::
(.06) (.04) (.05) 14) (.10) (.12) (.24)136 (.21)
' 664
Number of obs. 4,221 .
hores it S =07 (g Uy o “en
years of marmzg® - (g 19 0: 19 —-0.05 -0.22 0.29 -0.08 —-0.47 ~0.11
(.06) (.05) (.05) (13) (.11) (.13) (.24) 50 (.24)
1,046
Number of obs. 4,684 o
84 0.20 X
i \ 0.75 0.23 0.
'Mlddle class values (.04) (.03) [€))] (.06) (.13) -
index 0.27 0.09 0.87 0.28 0.06 1.02 031 A
(.04) (.04) (.04) (.08) (.06) (.08) ( 14)430 15
Number of obs. 7,692 2,652 o
' - .16 -0.
Ever interviewed in O-gg) - (28‘73) (z?;) (z : s o6
Jail, men - (§.76 - 0:01 -0.29 -0.76 0.21 -0.32 ~0.82 -0.16
(.09) ()] .07 (.15) (.14) (.14) (.33) 7 3N
Number of obs. 4,809 1,422
CHILD OUTCOMES, FIRSTBORN CHILDREN . o oo
“[llegitimate” (out- - 0.32) - (zgg) - (21 > (: v 30
of-wedlock) birih - (§:31 - 0: 19 -0.22 -0.54 0.01 -0.19 -0.06 - 0;3
(.08) (.06) (.06) (0.20) (.15) (.16) (.40) ol (.38
Number of obs. 3,448 658 .
-0.54 -0.19 -0.77 -0.13 -0.
Barly AFDC e (.08) (.06) (.18) (.15) (33) 03
~-0.38 -0.15 -0.28 —-0.62 -0.11 -0.30 -0.72 - .37
09 (.06) (.08) (.19) (.15) (.18) (.35) ’s 37
510
Number of obs. 2,683 )
Mother smoked - 0.32 - (:g; - (2?2) (273) (:3 )
during pregnancy - (§.l 7) O:l 1 —-0.64 -0.53 044 -~0.90 —-0.49 -0.86
(:07) (.05) (.06) (.18) (.14) (.20) (.39 “4n
- 3,333 624 85

(table continues)
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TABLE 7.2 (continued)

OLS or Logit Coefficients (SEs)

Full Sample® Siblings XSEC» Siblings FE?
AFQT ZSES ZED AFQT ZSES ED ZAFQT ZED
Low birth weight -0.35 -0.08 —-0.26 -.13 0.46
(0.10) (.09) (.23) (.22) (.53)
-0.35 —0.08 -0.00 -0.23 -0.12 -0.06 0.70 -.36
13) .09 (.10) (.24) (.22) (:22) (.74) 71)
Number of obs. 3,325 598 37
Ever in foster or -042 -0.22 -0.71 0.15 -0.84
relative care? (.10) (.09) (.26) (.23) (.50)
-0.27 -0.23 —-0.24 -0.69 0.16 —-0.04 —-0.54 -0.65
(.13) (.07 11 (28) (.23) (.25) (.56) (.44)
Number of obs. 3,475 662 39
CHILD QUTCOMES, ALL CHILDREN¢
HHOME score 6.9 44 9.2 3.9 3.6
(percentiles) (0.5) 0.5) (1.2) (1.0) (1.3)
4.2 37 4.8 6.1 3.0 63 2.7 2.5
(0.6) (0.5) 0.6) (1.4) (1.0) (1.4) (1.3) (1.3)
Number of obs. 6,711 1,342 1,342
Motor & social de- 2.2 1.9 28 1.1 -1.1
velopment index (0.6) (0.5) (1.3) (1.3) (1.9)
(percentiles) 1.1 1.6 20 1.3 0.7 2.8 -20 29
(0.8) (0.5) 0.7 (1.6) (1.2) (1.7 (1.9 2.2)
Number of obs. 4,101 819 819
PPVT (standardized 6.8 37 5.8 4.0 0.88
score) (0.5) (0.4) (1.2) (1.0) (1.4
52 33 3.1 52 3.7 1.4 14 -2.1
(0.6) 0.4) (0.5) (1.9 (L.1) (1.4) (1.6) (1.6)
Number of obs. 4,607 794 794
PPVT, 6+ year 6.8 26 9.0 23 6.8
olds (standardized (0.6) (0.5) (1.9) .7 2.2)
wore) 51 21 3.1 8.4 2.1 09 8.3 -33
0.7) (0.5) 0.7 2.1) (1.7) (1.8) (2.5) 2.7
Number of obs. 1,784 139 139
B-havior problems -1.6 -0.5 -22 0.2 -14
index (standardized 0.4 (0.3) 0.8) (0.8) (1.2)
scoree; higher = ~1.4 -05 -0.4 -1.8 0.4 -1.0 -0.9 -1.8
rure problems) 0.4) (0.3) 0.4) 0.9 (0.8) (1.0) (1.2) (.n
Number of obs. 4,101 819 819

“ntes: See table 7.1 for a description of dependent vari :bles and samples.
X\EC: cross-section; FE: fixed-effects; YR: year-round; PPVT: Peabody Picture Vocabulary Test; HOME:
Hime Observation for Measurement of the Environment (short form).

ttable continues)
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income ($7,296 in column 4, versus $5,558 in column 7), poverty (—.99

versus —.78), years of school completed (.59 versus 45), out-of-wedlock
birth (—.65 versus —.10), HOME (Home Observation for Measurement of
the Environment) score (9.2 versus 3.6), motor and social development (2.8
versus — 1.1), PPVT (Peabody Picture Vocabulary Test) score (5.8 versus
0.8), PPVT for children older than six (9.0 versus 6.8), and the Behavior
Problems Index (—2.2 versus — 1.4). Much of reduction in the size of the
effects of AFQT most likely reflects the exacerbation of attenuation bias
(due to measurement error) when data are differenced as compared to when
they are entered in levels. For example, adjusting for measurement error bias
in fixed-effects estimates raises the estimated effects of AFQT score from
5,558 to 6,558 for family income, and from 5,317 to 6,228 for annual earn-
ings (see appendix C; see also section on measurement error, below). How-
ever, it is unlikely that attenuation bias alone could explain the reduction in
the AFQT effects in several of the outcomes for children.®

The fixed-effect estimator is a powerful method of controlling for family
background in that it captures all components that are common to siblings. It

TABLE 7.2 (continued)

dummy variables for gender, racc/cthnicity

child’s age at the time of assessment. Standard errors are corrected for non-
from the same baseline household. Thus, unlike Hermstein and

Muray, we combine races and control for race (and gender) of youth, and we do not usc sampling weights.

sSibling fixed-effects models for continuous dependent variables (outcomes) are sibling differences esti-
mated by including in the e for each family of origin. For dichotomous outcomes,
samples used to conduct sil -effects analyses are restricted to the oldest sibling pair

in each household for which necessary data are available. The number of observations that enter fixed-effects
logit analyses is relatively small because a sibling pair enters the likelihood function only if outcome values

differ (e.g., one graduated from high school and one did not).
Models for “all children” arc bascd on average (across years,

for children who were assessed in more than one year. In fixed-effects

differences), standard errors are corrected for non-independence of observations amon;

sModels contain controls for age (z-score) and, where appropriate,

(3 dummy variables), year and
independence of observations among youths

models a dummy variabl
bling cross-section and fixed

) of values of outcomes and control variables
models for children (i.e., first-cousin
g (child) siblings.

results from analyses of education, wages, and income for subsamples
ith those reported in table

hites. The estimates are broadly consistent wi
table indicate greater family background hetero-

_effects estimates are smaller relative to cross-

section estimates for blacks). However, bias from measurement €rror (attenuation bias) is
greater in fixed-effects analyses than in cross-section analyses, and is probably more severe for
blacks in the sample. The reliability of differences in test scores is equal to (R — C)Y/(1 = O,
where R is the reliability of the test score and C is the intrafamily corvelation in test scores. The
intrafamily correlation in AFQT is higher for whites than blacks in the sample, and therefore,
given R, the reliability is lower for blacks. When we corrected the fixed-effects estimates for
reliability of AFQT score using a value of 0.95 for R and values of C that vary by race, there
was no longer any evidence of greater heterogencity bias for blacks. We do not present these
results because a proper reliability correction would require scparate estimates of R for blucks,
whites, and Latinos. We are not aware of the existence of such estimates.

6 Appendix A presents
of blacks, Latinos, and w
8.2 for the full sample. However, figures in the
geneity bias for blacks than whites (i.e., fixed
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is sgrprising that for many outcomes the fixed-effect estimate.

similar to the standard estimates. However, Hermstein and Mzrfz;’?;%:ssrr:
of SES is highly loaded on father’s and mother’s education. A reasonable
conjecture is that parents’ education might capture well the component of
family background most highly correlated with AFQT and thus serve as an
adequate control for family background in estimating the effects of AFQT. If
so, the fixed-effect estimates of AFQT would not differ greatly from ;he
standard estimates. The one set of outcomes where the fixed-effect estimates
of AFQT are substantially smaller than the cross-section estimates is for
outcomes involving children. Here AFQT may be proxying other dimensi

of the home environment. Hom

Biases in the Effects of Herrnstein and Murray’
s Ind
of Parents’ SES: Measurement Error d -

Above we noted that Herrnstein and Murray’s parental SES index and the
:NFQT s'cct;;e are higbhl):l cf(f)irrelated. As a result, separating the effects of these
o variables may be difficult and is likel iti i
cation and other assumptions. Y {0 be sensifve (0 model specif
_AFQT score is potentially more comprehensive than their SES measure
First, the AFQT score is based on four separate tests, each of which is.
composed of a large number of questions, whereas SES is based on only the
answers to four questions about parental status. Furthermore, Murray )(Iper-
sonal communication) reports that the reliability of their four component
measure of AFQT is 0.95, indicating that the measure is highly reliable. This
Egmte is consiste.nt with Bock and Moore's comment (1986, p. 196.) that
various composites such as the AFQT composite . . . have reliabilities in
excess of 0.90.” Herrnstein and Murray also report thit SES has a reliabilit
of 076 (p. 574). This reliability is based on Cronbach’s Alpha ho;vevegl
which is an appropriate measure of reliability under the assumpti(;n that one,
has a Sef of measures of a single underlying variable. In the case of SES this
assumption may not be defensible. Parents’ education, the occupation of the
head of_the household, and parents’ income are unlikely to measure a single
underlying concept. Rather, we tend to think of these separate variabl y 3
combining to determine SES. peE

The true reliability of Herrnstein and Murray’s SES measure is unknown
IgnoranFe about the reliability of SES does not mecan, however, that wc;
should ignore the potential bias induced by mcasurement error in’ the esti-
mated effects of SES or AFQT. Because of high correlation between AFQT
and SES, measurement error bias in the SES coefficient will be translated to
fhc AFQT coelficicnt. At present we hitve discovered no way of ()t;li;il;ill r an
independent estimate of the reliability of Hemnnstein and Murray’s SES rﬁe‘a-
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sure. Jencks et al. (1979) review a number of studics with different estimated
reliabilities for the components of SES. From these estimates, a reliability ol
85 for SES would seem to be conservative if we are concerned with measur-
ing SES in a single year only. If measured SES changes from year to year
during childhood, as it surely does, this reliability estimate is most likely too
high if we are after 2 more permanent concept. In fact, even the .76 re-
liability reported by Hermstein and Murray may be too high.

There is reason 1o suspect that the three components of Herrnstein and
Murray’s SES index are measured with considerable error. There is also
evidence that errors in these variables can have important consequences for
research results. Short-term measures of income, such as that used by Herm-
stein and Murray, can lead to substantial understatements of the correlation
on the one hand, and the income of adult children
(Solon 1992; 7immerman 1992), child health (Miller and Korenman 1994),
and child development (Korenman, Miller, and Sjaastad 1995), on the other.
The reporting and classification of occupations is another source of error
(Jencks et al. 1979). And although years of schooling are reliably reported,
measurement error in reported schooling can affect estimates of the returns
to schooling (Ashenfelter and Krueger 1994).

Measurement €rror in independent variables leads to potentially severely

biased and inconsistent estimates of regression parametcrs. Simple tech-
niques are available to correct for measurement error in linear regression

models when the measurement error is purely random. Some ?opular
computer programs such as STATA (Stata Corporation 1993), which we
have used for most of our analyses, contain routines for carrying out this

between parents’ income,

correction. . . .
Most of the models estimated by Herrnstein and Murray involve logit
The correction of measurement error in logit analysis is an area of

current research. Carroll, Ruppert, and Stefanski (1995) provide a detailed
discussion. At present no software is available for the general situation for

carrying out these corrections. Therefore, at this time we are able to examine

the effects of measurement error only in the three cases where the dependent

variable is continuous. '
Table 7.3 reports estimates of the effects of AFQT and SES on family

income, annual eamnings, and education. We have assumed a reliability of .95
for AFQT and reliabilities of .85 or .76 for SES. (We postpone to a later
section discussion of the effects of reliability corrections on estimates from

models that include education controls.)

As one would expect, given the lower reliabilities for SES than AFQT,
correcting for measurement error increases the size of the effect of SES
relative to that of AFQT. In the case of income, when 2 reliability ratio of
0.76 is assumed for SES, SES has a slightly larger effect ($7,036) than
AFQT ($6,047). When measurement error is corrected in the earnings equa-

analyses.
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TABLE 7.3

Effects of Reliability Corrections on Coefficient Estimates
Coefficients (SEs) Reliability Ratios®
AFQT  2SES 2ED  zAFQT 2SES ED
1. Family income, 1989 6,977 4,578 1.00 1.00
(353) (329
6,825 5,675 0.95 0.85
419)  (436)
6,047 7,036 0.95 0.76
457)  (538)
4,135 3,623 4,613 1.00 1.00 1.00
421 (3300 (379
3,583 4,458 5,072 0.95 085 090
(529) (453)  (408)
3,18 5634 4,713 0.95 0.76 0.90
. 41)  (571)  (514)
2. Annual earnings, 1989, 4,866 1,531 1.00 1.00
YR workers (262) (239) ‘
5072 1,762 095 0385
306) (31D ’
4,855 2,162 0.95 0.76
(330) (389)
3,040 910 3,092 1.00 1.00 1.00
(306) (243) (279
2,917 942 3,514 0.95 085 090
(379) (328) (363)
2842 1,175 3445 0.95 0.76 0.90
(386)  (409) (371)
3. Annual earnings, 1989, 4433 2,059 1.00 1.00
males, YR workers (379 (361)
4,515 2,469 0.95 0.85
447) (484)
4,199 3,052 0.95 0.76
(488)  (598)
2,798 1,450 2,790 1.00 1.00 1.00
@s51) (370) (426)
2630 1,674 3,111 0.95 085 090
(567)  (508)  (569)
2499 2,114 2,966 0.95 0.76 0.90
(578) (642) (584)
4. Education, 1990 (z-score) 0.62 0.20 1.00 1.00

0.64 0.24 0.95 0.85

(table continues)
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TABLE 7.3 (continued)
Coefficients (SEs) Reliability Ratios®
AFQT  zSES  zED AFQT SES zED
(.01) on
0.61 0.29 0.95 0.76

for race/ethnicity (3 dummy variables), age, and, where

Notes: Models also include controls
for outcomes (1) to (4): (1) 7.978 (2) 4974 ) 2776

appropriate, gender. Sample sizes are,

(4) 9,886.

aReliability ratios are ratios of signal .v:
ZAFQT are from Murray (personal comm
ratios for zSES are taken from Hermstein and Murray (1
for discussion). The reliability ratio for education is the average of

Ashenfelter and Krueger (1994) based on their analyses of twins.

ariance to total variance. The values for reliability of
unication) and Bock and Moore (1986). Reliability
994) and Jencks et al. (1979) (see text
two values reported by

tions for all year-round workers (males and females, controlling for sex), the

effect of SES increases (to $2,162, assuming a reliability ratio of 0.76) al-
though it is still considerably smaller than the effect of AFQT ($4,855).
When the analysis is restricted to men (part 3 of table 7.3) and we assume a
reliability of 0.76 for SES, its effect ($3,052) begins to approach that of

AFQT ($4,199).

When years O
surement error increases
still considerably smaller than tha

f schooling is the dependent variable, correcting for mea-
the effect of SES (from .20 to 24 and .29), but it is
t of AFQT (.62, .64, and .61).

Biases in the Effects of Parents’ SES:
Additional Family Background Characteristics

s SES index may not capture all relevant aspects of
background. Therefore, we examine the effects of
additional family characteristics: family arrangement
urteen years old (two-parent, parent and step-
parent, single-parent, other); whether, at age fourteen: the respondent lived
in an urban area; the respondent’s family had a library card, received maga-
zines regularly, and received newspapers regularly; whether an adult female
in the household worked outside the home; the number of siblings of the
respondent (dummy variables for none, two, ‘three, and four or more); the
age of the respondent’s mother at the time of the respondent’s birth (entered
as a quadratic); whether the respondent is the eldest child in the family; and
whether the respondent was born outside the United States. Surely, there are
other important parental SES and family background components omitted.
Coefficients and standard errors for the full models are presented in ap-
pendix B. The results are summarized in table 7.4. In the first two columns

Hermstein and Murray’
family socioeconomic
controlling for several
when the respondent was fo
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Summary of Effects from Models of Socioeconomic Status and Child Development, with

and without Detailed Family Background Controls

OLS or Logit Coefficients (SEs)

Composite
Hermstein and Add Detailed FB  Effects (Absolute
Murray Controls® Controls® Values)
Race +
FB+ FB +
tAFQT  SES  zAFQT  2SES SES SES
Family income (1990 $) 6,975 4,580 6,516 3,615 6,157 6,108
in 1989 (354) 324 (383) 410)
In poverty in 1989 —095 —033 -093 —024 0.54 0.57
(.05) (.04) (.05) (.05)
Annual earnings (1990 $), 4,866 1,531 4,669 1,285 3,007 3,287
YR workers, in 1989 (270) (246) @7 279
Yrs. schooling completed 0.62 0.20 0.58 0.18 0.27 0.29
(z-score) on “on on «on
HS dropout _182 -048 ~—176 —040 ‘080 0.87
(.06) .04) (.06) (.05) .
BA degree 1.76 0.70 1.72 0.67 0.90 0.89
(.06) (.05) (.06) (.05)
High-1Q occ. 1.36 0.39 1.34 0.30 0.65 0.68
(.08) 07N (.08) (.08)
Out of LF 1+ mos. in -039 -0.02 -040 0.00 043 045
1989, men (.06) (.05) (.06) (.06)
Unemployed 1+ mos. in ~044 -009 -042 -—004 0.29 0.31
1989, men 07) 07 07 (.08)
Married by age 30 -004 -—-0.07 001 —0.09% 0.30 0.56
(.05) (.04) (.05) (.05)
Divorced, first 5 years of -0.22 0.18 —027 0.13 0.25 0.34
marriage (.05) (.05) (.05) (.05)
Middle-class values index 0.75 0.23 0.73 0.16 0.47 0.51
(04) (.03) 04 (.04)
Ever interviewed in jail, —-0.91 -006 —088 —0.05 0.60 0.68
men (.08) ) 0.08) (009
CHILD OUTCOMES, FIRSTBORN CHILDREN
“Illegitimate” (out-of- -046 —022 —045 -—0.14 0.58 1.14
wedlock) birth (.06) (.05) 07 (.06)
-054 -—019 -—054 —0.14 0.55 0.67

Early AFDC use
(.08) (.06) (.08) 07

(table continues)
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TABLE 7.4 (continued)

OLS or Logit Coefficients (SEs)

Composite
Herrnstein and Add Detailed FB  Effects (Absolute
Murray Controls® Controls® Values)
Race +
FB + FB +
ZAFQT  zSES  zAFQT  ZSES SES SES
-132 -078 -—135 -0.67 1.03 1.11

first 3 years of life
poor d (16 (13 (16 (15

-052 —00! -049 -0.00 0.36 0.73

(.06) (.05) (.06) (.06)
-035 —008 —-041 —0.10 0.32 0.45

(.10) (.09) 11 (.10)
—-042 -022 —041 —034 0.58 0.70

(.10) (.09) (13 11)

Mother smoked during
pregnancy
Low birth weight

Ever in foster or relative

care?
CHILD OUTCOMES, ALL CHILDREN®
i 3.0 6.4 9.0
ME score (percentiles) 6.9 4.4 6.1
HO P (0.5) (0.5) (0.5) 0.5)
Motor and social develop- 2.2 1.9 1.5 1.0 4.1 4.7
ment index (percentiles) (0.6) (0.;) (g.;) (g.g) 5o .2
V (standardized score) 6.8 3. A . X :
: PRV € (0.5) 0.4) (0.5) 0.5)
PPVT, 6+ year olds 6.8 ((2).2) ((6).2) «2).2) 33 5.6
i ore (0.6) . . .
(sandardized 0% -1.6 =05 -1.5 -0.3 1.4 1.5

Behavior problems index
(standardized score;
(higher = more problems)

0.4) 0.3) 0.4 0.3)

Notes: For complete models, see appendix B. For sample and variable description.s, see table 7.1. )
sControls include AFQT score and SES score, age (z-score), nn.d. ‘where approprlate. dummy vari-
ables for gender, racefethnicity (3 dummy variables), year, am.i child’s age at the time of assess:lent.
Standard errors are corrected for non-independence of observations among youths from the same base-

ine household. . .
hn:Det:ajled family background controls include family arrangement at age 14 (;i dummy variables);
dummy variables for the following family characteristics at age 14: urban residence, adult female

St home, family received magazines regularly, received newspapers regularly, hat.i a
:l:,:al:dc::?l::mt:tr of siblings {4 dummy variables); age of mother at birth of n.espondem gquadram:);
whether the respondent was firstborn; and whether the respondent was born outside the Unne.dbSltates.

«Models for “all children” are based on averages (across years) of outcomes ar}d conu:ol variables fPr
children who were assessed in more than one year. In fixed-effects models f?r children (1.e.: ﬂrst:co.usm
differences), standard errors are corrected for non-independence of observations among (child) siblings.
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we repeat the results presented in table 7.2. In the third and fourth columns
we present coefficients and standard errors for the AFQT and SES variables
from models that include detailed controls for family socioeconomic back-
ground. Finally, in the last two columns of the table we present two “com-
posite” estimates of the effects of family socioeconomic background (both in
absolute values). The first is a standardized composite of the SES effect and
the effects of the various family background characteristics described in the
previous paragraph. The second composite adds to the first the effect of
racial/ethnic identification. Since AFQT score is controlled, the effects of
race/ethnicity may reflect, at least in part, additional effects of family socio-
economic background (also see Fischer et al. 1996).

The composite effects we have constructed may be unfamiliar to many
readers. This procedure allows us to extend Herrnstein and Murray’s
methodology for comparing effects of AFQT and SES to compare the effects
of AFQT to a single, yet more comprehensive measure of family socio-
economic background. The composite effects are derived as follows. We first
estimate a model for each outcome using the different controls for family
socioeconomic background described above. For example, in a linear regres-
sion with dependent variable Y, family background components X, and

AFQT we would have:
where b, is a vector of coefficients representing the effects of different fam-

ily background measures.? Using our estimate of b, we then calculate the
predicted (linear) component of Y, F, due to family background factors:

F=Xb; 7))

Using the estimated form of the equation for Y (equation 1) we can rewrite
(1) as:

Y =6, + F+ AFQT b, + & 3)

We then standardize F to have standard deviation equal to one in the popula-
tion, producing a new variable f*. We can then rewrite 3) as:

Y = b, + F*or + AFQT b, + & @

7 The models also include terms for age and gender controls (not shown). The array X in-
cludes Herrnstein and Murray’s parental SES index.
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caled to have standard deviation one 1n the population, Of

. : e po {
Slr(\icg AFS’{)‘elsdisrectly compared. The analogous procedure 1 used for logt
an 2 ca

; t vari-
models.? . s differ across dependen
: round measure e
The composite family backg - for cach model 50 as 0 maximize

rocedure constructs the ind ! ! o if one
e [E eiisured family background. This strategy 13 appropmg«*—flamny
the effect of m the direct effects of measured 1Q and measure

e iSO(ljat:- rocedure differs from Herrnstein apd Murray’s be'czélgg
background' ; i,,gex of 1Q (AFQT score) and a fixed }r}dex of par;nt; SES
e el ﬁxfl ls. Given Hermnstein and Murray’s position that AFQ mes-
across all.m0 els derlying construct of intelligence, their lreat‘ment.o he
sures a Smgl? o rOp):'iate (although an area of future rf:search is to {r;;'cse :1t
o izct’;:rlsd?f[;zrent components of AFQT differentlalll)(/nif;eztf (:o f}:eo-
i e
%::zsmes of‘ (sjocgl;;nd economic success).’ H;)ewic:ézr; :’vf v e e
retical or eviden

models. ; i ent and the other family socio-
, when family arrangemen ]

Gene@ly Speakll?ngd variables are included in the models, the effect 0
economic backgro f SES falls modestly (compare

is vi ed and the effect © ‘
AFQT & vmuallglml:\nghz:\lg column 2 to column 4). However, 11 most cases

umn 4). ; d)
column 1 to ¢0 FB (family socioeconomic backgroun
£ many of the other FE i ts of the
me.effects o bstantial (sce appendix B), and the combined effec % lone
variables are su exceed those of SES a

i ically far
i d the FB variables typical  oES
o ":rj: )::oizmn 4 to column 5 or 6). For example, tt;:: efft:;t th ng s
(Comxfed in column 5 is at least 50 percent larger than
repo!

ings, high
(column 2) for the following outcomes: poverty, annua]ucr:l:rr:;r:gymeﬁt,
al(;lnelcdropout high-IQ occupation, out of the lab;r force, v
i ’ i lues index, and ever 1n jaiL, | 2
i age 30, middle class va s well o
mar?edalll)ythegchild outcomes. Smkmgly,' there are sever(ja’:1 o::;zh s é o
ma 'yage out of labor force, and low birth welgpt—;;[; e nti
o b i i the composite L
. scernible effect, and yet ‘ staniel.
e oain dlt.he relative size of the AFQT and. composne.FB ;2 ic:,:;n -
Compgmr:tlgthe more closely related the outcome is to schooling a
fl?gi:rr;r is the effect of AFQT relative to the FB com

basis for the use of a sing|

posite. The strength

8 re 1S I pOS' i of the varia of the depeu-
decom ition f 1 nce
i i lated to the more slandard
This procedu 1

dent variable. Specifically:

var(Y) = of + b2 + by com(F*, AFQT) + VAR(e)

f
kground effect, oy, is just the square root of the component 0

2
mily background factors, Oy ot

The coefficient of the family bac -
ffects of different components of mother’s Al

i i solely to fa
ance of Y that is due so! ¢
me" vCal?rrie and Thomas (1995) examine the €

in analyses of child test scores.
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of AFQT in predicting education and education-related outcomes further un-
derscores the need to model carefully the joint determination of education,
AFQT score, and the various adult outcomes. Other than schooling out-
comes, the magnitude of the composite FB effect tends to be in the neigh-
borhood of the AFQT effect, and the point estimate of the composite FB
effect is larger than the AFQT effect for seven outcomes (out of the labor
force, marriage, illegitimate birth, early AFDC use, foster care, HOME
score, and motor and social development score) when race/ethnicity is ex-
cluded from the composite effect. The composite FB effect is larger than the
AFQT effect for three other outcomes (divorce, low birth weight, and PPVT
score for all children) when the effects of race/ethnicity are included in the
composite.

Biases in the Effects of Parents’ SES:
Residual Family Background Effects

The results presented in table 7.4 suggest that the combined family socio-
economic background effect was considerably larger than the effect of the
index of parents’ SES alone. It is also possible to derive an omnibus estimate
of the family background effect implied by the fixed-effect models. This
effect captures the effects of all characteristics siblings have in common that
are not included in the model (such as AFQT, age, and gender). Thus, for
example, it includes not only the effect of having grown up in the same
household, but also the effect of having grown up in the same neighborhood
or state. This effect potentially includes similarities in such things as person-
ality, motivation, and effort. With continuous dependent variables, we esti-
mate directly the effect of the latent family background variable by conduct-
ing a one-way ANOVA (analysis of variance) analysis (by household) of the
residual from the fixed-effect model. Here the residual is constructed to in-
clude all variance in the dependent variable not due to the observed indepen-
dent variables. That is, it includes both the individual and family-specific
components of the dependent variable, once we have removed the effects of
AFQT and other observed variables that may differ among siblings. If we
assume that the latent variable has variance one, then its coefficient is equal
to the standard deviation of the household effect. These results are shown in
table 7.5a.
With discrete outcomes, the same methodology is not available. Instead,
we estimate a bivariate probit model. This model is is not as powerful since
it is a random effects model, and so we must assume that any unobserved
family component is uncorrelated with observed variables such as AFQT.
However, we noted in our discussion of the fixed-effect models that SES
appeared to be an adequate control for family background for the purpose of
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gﬁ;ﬁlﬁ: Effects of Family Background and AFQT Score from Analyses of

iblings, Continuous Outcomes
— Estimated Effect (SE)
oLS Fixed Effects
-

ZAFQT ZSES AFQT FBe
7,296 4487 5,558 12,482

ily i = 3,316
Family income, 1989 (N 3,316) e pal oo 6(?23)
ings, 1989, YR 5,548 1,169 5317 '52(,)
Aﬂnzal egl—g l' 579) (604) (459) (0722) (0 2
ers = 1y ' ‘
;VOI' schooling, 1990 (z-score) 0.59 0.18 ol o
(I;s = 4758) (2 02 ¢
Nott 'Olher controls include: zZAGE, black, Latino, other race, and, where appropriate,
lotes:
gender.

FB: Family Background.

aSee text for a discussion of the family background effects.

. . . -
AFOT. (The exceptions to this finding were ou

At o o + pondents. However, we do not c)}clamlgc

i if we assume that the

i here.) As in the fixed-effect modf:l, i
child O‘l,];;:r:lees hai. v?ariance one, then its effect is the square root of tt::
iittz?;ibling correlation. The results of the bivariate probit analyses are r
i le 7.5b. '
po’?‘lexd ;il:stfll')o:v of table 7.5a shows the imputed effect of family backgroun:
for f:mily income. The implied effect of family ;:Zl;glr)ound .tc;:a rux:gng
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:f:ﬁ;l eami.ngs’ ($6,180) is far larger than that of SI?(SS féongs(ii.sl o: ;1112 .
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is 'far lz;rger than the OLS estimate of SES’s effect (.18), and 1s SO
| i 45).
AFQT fixed-effect estimate (‘ . '

lar’%‘eglth?stlt)lereports the results from the bivariate pf'oblt analyses. Resﬁlts
ilar those for income in table 7.5a in that in almost all cases the
le and the combined effect of SES and the latent
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TABLE 7.5B
Standardized Effects of Family Background and AFQT from Bivariate Probit
Analyses of Siblings :

Estimated Effects (SEs)

Absolute Value of

Effect

Latent Total

ZAFQT 2SES FBe FB®

In poverty in 1989 -037 ~-0.18 0.65 0.68
(.04) (.04) (.04) on

HS dropout —-0.64 -0.29 0.78 0.83
(.04) (.04) (.03) (.01)

BA degree 0.68 0.24 0.75 0.79
(.04) (.03) (.03) (o1

Out of labor force 1+ mos. in 1989 -0.21 —~0.08 0.54 0.55
(men) (.03) (.03) (.04) (.004)
Unemployed 1+ mos. in 1989 (men) -0.20 —0.11 0.74 0.75
(.03) (.03) (.03) (.004)

Married by age 30 0.10 —~0.03 0.37 0.37
(.06) .07 (.13) o1

Divorced, first 5 years of marriage —0.19 0.17 0.21 0.27
07 (.06) (.26) (.004)

Ever interviewed in jail, men -0.19 -0.13 0.96 0.96
(.03) (.04) on (.004)

Middle class values index 0.47 0.12 0.55 0.56
(.04) (.03) (.05) on

High-IQ occupation 0.25 0.06 0.73 0.73
(04) (.04) (.04) (.004)

Notes: Other controls include: zAGE, black, Latino, other race, and, where appropriate, gen-
der. See table 7.1 for variable and sample definitions.

FB: family background

“The latent effect is the square root of the cross-equation correlation for siblings.

¥The total effect is the square root of the sum of the SES effect squared plus the latent effect
squared.

7.5b. These estimates attribute to family background all common variance
among siblings in the outcome variables that is independent of the effect of
AFQT score, gender, and age. For example, the total family background
effects include genetic traits that are common to siblings and orthogonal to
AFQT score. Similarly, if siblings have grown up in the same places, any
effects of location on outcomes will be included in our estimates of the
effect of family background. Nonetheless, our estimates do not simply reaf-
firm Hermnstein and Murray’s acknowledgment that the explanatory power of
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ibling models demonstrate that the family

i i ther, our st
eir models is low. Rather, .
o ¢ is born into has a very large effect on chances of success in adulthood,
on

independent of measured intelligence.

The Role of Education

o not present estimates of the effects of schpoling
hey examine. As noted, giv.en thfa Potex}tna}kfcl)r
olicies to change individual educational atlainm?nt., this omission is li ;);
; important. Also, they examine in only a limited way the effect tha
o ]ll'np for education has on their estimates of the effects of AFQT. In
commd'1 gs 6 and 8 as well as in several diagrams in the main body of The
appelé l::e Hermstein and Murray present results from models for two edu-
Be{l y rOl’]pS (high school graduates and college graduat'e‘s). In general,
e ever it is not obvious from these analyses how sensitive the AFQT
h?fwet‘sle;e to inclusion of controls for education. Furthermore, it 1§ not possi-
;lee‘t:o determine from these analyses the partial effect of educfatxon (nfatbcl):
AFQT score). Education may be an img;ortgn(; 6s;)urce of omitted varia
ias Si chooling are correlated U.04. ' ‘
e Smc;eﬁlFﬁTd 2Il\;lllcllr:ay argug against including education ccl)n.trols’m.thelr
mcf;:gnsince education may be determined' in par? by an inleldl{al s‘mt:;,ll‘;
i (p. 124).10 Their argument is that if one includes education In P
hg?clz tFt)le effect of AFQT score would be understated be({ausF part 'of the
Lnf?ecet (;f intelligence is indirect, through education. This o'bjectlor;{ pomtfe:(;
an area of confusion in The Bell Curve. Throughqut section 11, in:; or
d Murray are unclear about whether, in compan_ng the effects o .
and SES, they intend to contrast the partial (i.e., direct) effects of the varl-
ol 5 ’un outcome—that is, the eftects of AFQT and SES net of tch effccl
ublcsho: variables—or the “total” effects of these two variables (their d}recl
g:f:::t: plus their indirect effects through other variables such as education).

Hermstein and Murray d
on most of the outcomes t]

rec additional objections 1o including schooling c.onlrols: (l:
(2) schooling und AFQT score are hkcl)_l to be
and (3) the relationship between schooling urnl
hatever they may be, depend on the cocxis-
quire complex and extensive modeling
but would push us

10 Herrnstein and Murmay list th .
the effects of education m.ay be nonlme;{r; .
collinear; AFQT score aré likely to be collmea.r,
intelligence is complex: “The ‘c.ff.cctﬁ of cducutlon,fw
tence of suitable cognitive Zlbllll.les in ways that often re o
of intcraction effects—oncc agmn, problems that we hope others t
far beyond the purposes of. this book™ (p. 125). . .

The first objection is easily addressed b‘y all.owm.g sc| o have o o o
the second objection, the problem of multicollinearity amounts 10 W

imate coterminotsly precise effects of education and AmT score. In ?f‘fecl, by cxd:;_lg;
. eSlll.“a ) Is. Hermstein and Murray overstate the magnitude and precision of their ‘
sch_OOImg coml'OGS'ldbe er 1991, pp. 248-250). As for the final objection, we agree l.hal further
cSllma.leS (e.g':j . lheriomplex and possibly interacting relationship between mlclhge:ncc ‘:md
e l's ne:ie et(::eless there is no rcason to believe that a model that includes schooling con-
:::l:ollr:nag 'cruzz way is ,inferior to onc that omits them altogether.

ooling to have nonlinear effccts. As for
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Furthermore, if one wants to contrast total effects and thus account for the
indirect effects of AFQT through education, one should also account for the
possible indirect effects of SES through AFQT (and education) on different
outcomes.

A critical question is, therefore, whether effects of AFQT are direct or
primarily indirect through education. In the latter situation, it is because
individuals who have higher AFQT scores tend to get more education, and
cducation directly affects an outcome, that outcomes differ by AFQT
score. In this case, the relation between AFQT and an outcome might be
changed by policies that alter the relationship between AFQT and school-
ing. In fact, in The Bell Curve Herrmstein and Murray recognize that the
rclationship between schooling and IQ is malleable when they argue that
higher education has become increasingly selective with respect to IQ, and
again in chapter 18 when they discuss the “dumbing down” of American
education.

Schooling attainment can potentially be manipulated by public policy. If
cducation has a substantial effect on various outcomes, then Hermstein and
Murray’s pessimism about society’s ability to change individual outcomes
may be unwarranted. That is, even if additional education has no effect on
1Q, an increase in an individual’s education level may enhance his or her
chances of success (Hauser and Carter 1995; Jencks et al. 1979).

Table 7.2 reports estimates when education is included as an independent
variable. In eleven of twenty-three cases the inclusion of education reduces
the effect of AFQT by more than 25 percent. In many cases the standardized
cifect of education is larger than that of AFQT. In the OLS and standard
logit analyses, education has a larger effect than AFQT for family income,
«anual earnings, high-IQ occupations, the middle-class values index,
whether the mother smoked during pregnancy, HOME index, and child’s
motor and social development index. Parallel changes are found in the fixed-
etfect models. !

The inclusion of education controls also substantially changes the effect of
parental SES. This result is hardly surprising, since previous research has
repeatedly shown that much of the effect of parental SES on status attain-
ment works indirectly through education. In six of twenty-three cases the
tfect of SES is reduced by more than 25 percent. It is notable that including
<Jducation has little impact on the estimates of the effects of SES on the
~atcomes associated with the children of NLSY respondents.

One might argue that it is appropriate to exclude education controls be-
<ause Hermstein and Murray intend to compare the total effects of AFQT

" Appendix C presents analyses of family income and annual earnings where we have ad-
nnrad tined-effects estimates for measurement error in AFQT scores and education. In models
- ¢ f1muly incomce, the effect of AFQT score falls slightly -and the effect of education rises
mark dly trom 4,305 to 5,627) when we correct for measurement error. Both effects rise
urgels 1n models of annual earnings.
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arental SES. Even in this case, however, the omission of educa-
fic:nr eisa;gotr)’lematic since education may affect AFQT scores. If sloé ;;hsen ft;:;s;
analyses understate the effect of parental SES (because parenta a
education) and overstates the effect of AFQT.12 ‘ e
Indeed, Hermstein and Murray argue that education has a 'mnmmaM
on AFQT scores. In appendix 3 of The Bell Curve He'rmstem and urray
ysis of the possible effects of education on AFQT using
f 1Q as a control variable. They find that an‘lncre‘ase in
ear increases a youth’s percentile ranking in the
or when they use the standardized
about one 1Q point per year of

carry out an anal
earlier measures O
education of one y '
AFQT distribution by only 2.2 points, 0
AFQT score, by 074 of a standard deviation,

edlllcalt';zz;lt work with the NLSY, however, Neal and Johnson ( 1995) have
fouzd, using quarter of birth as an instrument for educational attamr;\u:nt,t ;:1:;
each additional year of education increases AFQT score by more t ag three
points (a large effect). Furthermore, our reanalysis of Hexmstexr;) an Mo
ray’s data (Winship and Korenman 1997) revealed that sevenho ls'erva ons
included in Herrnstein and Murray’s analyses had years of schooling eqte‘d
to — 5, a missing value code in the NLSY. F'urthermore, the results prlc;en d
on page 591 are from analyses that do not mclgde age at ﬁrs‘t test.,‘fl' v o:qgm
they state on page 590 that agc at first test was included. When mll.s.smé; w‘i t;,
are treated appropriately and age at first test included asa control; a; it
conservative reliability corrections, the effect of education on A QT m

than doubles to about 2.7 1Q points for every year of education (Winship and

Korenman 1997).

A considerable modeling effort is needed to sort out the possible mutual

effects of education and AFQT score on each other,'and to acco:rg f'c;‘r :;1,:
indirect effects of SES on various outcomes through its effect o:;v : 1? . e
have begun to develop such models in two related papers (Wins Lp 1;35
Korenman 1997, and Winship and Korenman t:orthcommg). I\.lom:t fef ects,
from the analyses reported here we learr} that estm?ates of ‘tl?e du{cl:c en"cr
of AFQT, where we control for education, arc often substantia ydsn"[ion
than the effects of AFQT reported in The Bel{ Curve. Furthermore, educa
has large effects on many outcomes, controlling for AFQT score.

Conclusion

The purpose of scction {1 of The Bell Curve and cliapter 14 is to demonstrate
the importance of AFQT score in determining a variety .of outcorﬁes. Hen:n-
stein and Murray summarize their results in the following way: “If a white

| for quality of education. Presumably doing so would
on and reduce the effects of AFQT score.

further in-
12 We also do not contro
crease the effects of educati
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child of the next generation could be given a choice between being disad-
vantaged in socioeconomic status or disadvantaged in intelligence, there is
no question about the right choice” (p. 135). Herrnstein and Murray are
confident that innate intelligence is the principal determinant of economic
and social success.

In their 1979 book, Who Gets Ahead? Christopher Jencks et al., using a
large number of data sets, analyze the importance of intelligence, education,
family background, and noncognitive abilities in determining various eco-
nomic outcomes. Jencks et al. conclude that all four sets of factors are im-
portant, that no single factor dominates the others, and that their relative
importance differs across samples and outcomes.

Which conclusion is right? Are Hermstein and Murray correct in asserting
that intelligence is the dominant factor in determining social and economic
success? Or, as Jencks et al. assert, is intelligence just one of several impor-
tant factors including education and family background? Although we
mostly confirm with sibling analyses Herrnstein and Murray’s finding that
the effects of AFQT are substantial and robust,!3 on balance our results are
closer to Jencks et al.’s. Although we have not replicated the Jencks et al.
analyses, we do find evidence that the partial effects of family:background
and schooling are as large as, and in many cases larger than, those of AFQT
in predicting a varicty of outcomes. The large partial effects we find for
education (net of AFQT score and family background) are particularly im-
portant given Herrnstein and Murray’s pessimism about the potential of so-
cial policies to change outcomes. In addition, in models that exclude school-
ing controls, the effects of family background are as large as or larger than
the effects of AFQT score.

In reaching these conclusions we have ignored the potentially serious
problem of the endogenous determination of AFQT score. For example, if
family socioeconomic background and schooling quality are important deter-
minants of AFQT scorc at ages fifteen to twenty-three, then the estimates of
AFQT score and parental SES that we have presented may exaggerate the
importance of AFQT score relative to family background in influencing so-
ciocconomic outcomes. The endogeneity of AFQT scores is a subject of
ongoing investigation (see, e.g., Neal and Johnson 1995; Rogers and Spriggs
1995).

'* An exception to our finding of robust cffects of AFQT arc analyses of the developmental
outcomes of young children of NLSY female sample members, Eifects of mother's AFQT score
are small and not significant when the comparison is made between the children of mothers who
are sisters (i.e., first cousins). This finding also stands in contrast to the findings of Currie and
Thomas (1995), who report substantial cffects of mother’s AFQT score alter adding controls for
mother’s education and permanent income. (They do not conduct analyses of sibling differ-
cnces, however.)
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APPENDIX A APPENDIX A (comtinued)
Estimated Effects from Models of Socioeconomic Status, by Race P P—
i E:
OIS Coefficients (SEs) P— pow— s
Siblings XSECe Siblings FE*
Full Sample iblings iblings AFQT ZSES ZED ZAFQT zSES ZED ZAFQT 2ED
AFQT SES ZED AFQT 2SES ED AFQT ED Blacks 053 o v T —
FAMILY INCOME (19908), 1989 (02) (02 o (03 o
Whites 6,627 4,146 7,003 5,208 6,166 Number of obs. 2603 ) 1415 1415
60 e @ o (1562 Latinos 0.71 0.07 0.63 0.02 0.48
3,765 3,840 4,713 4,084 3,849 5,043 3910 5,335 (03) (02) (05) (o) o
(595) (500) (542) (954) 916) (942) (1578) (1442) Number of obs, 1603 8 e
Number of obs. 4468 1811 1811
Notes: See table 7.1 for description of dependent variables and samples.
Blacks 6,923 5,352 7,108 3,586 3,685 XSEC: cross-section; FE: fixed-effects; YR: year-round
D 674 (1112) (1023) (1384) “Models contain controls for age (z-score) and gender. Standard errors are corrected for non-independence
4582 647 4201 5393 3,263 2,849 1932 3.408 of observations among youths from the same baseline household.
(756) (381) (06)  (1532) (82) (1571 (1807)  (1594) *Sibling fixed-effects models are sibling differences estimated by including in the regression models a
Number of obs. 1931 : 861 861 dummy variable for each family of origin.
i 6,444
Latinos 8,425 2,272 8,629 3,038 y
(863) (698) (1365) (932) (2000)
5912 1,934 3,839 6,740 2,859 3,354 5,900 1,325
(1031) (697) (876) (1466) 916) (1172) (2083) (2232)
Number of obs. 1225 50! 501
ANNUAL EARNINGS, 1989 YEAR-ROUND WORKERS
. i 412
Whites 5,056 1,923 6.007 1,410 6,
l‘ (389) (375) 913) (804) (1433)
2,906 885 3,663 4,084 591 3,163 4,738 3,061
(455) (388) (415) 922) (819) (903)  (1299)  (1457)
Number of obs. 2823 878 878
3,046
Blacks 5,145 1,362 4,539 1,181 |
(439) (393) (933) 631) (881)
3,613 859 2,949 3,313 1,047 2,097 2,213 1,458
(502) (396) (490) (1029) (622) (757) (1017) (964)
Number of obs. 1161 401 401
i 5,469
Latinos 3,741 1,283 5,138 926 :
(583) (470) (1154) (870) (1570)
2,984 1,228 1,158 4,555 963 877 4,838 1,158
(698) (470) (591) (1212) (851) (883) (1761) (1002)
Numberof obs. 796 248 248
YEARS OF SCHOOLING COMPLETED, 1990 (Z-SCORE)
. 0.55 0.30 0.40
Whites 0.60 0.28
[€2))] (.00 (.02) (.02) (.03)
Number of obs. 5261 2385 2385

(table continues)
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APPENDIX C ' .
Effects of Reliability Corrections on Fixed-Effect Coefficient Estimates
Fixed-Effects Reliability
Coefficients (SEs) Ratios®
AFQT ZED ZAFQT 2ED
1. Family income, 1989 5,558 1.00
(975)
3,610 4,305 1.00 1.00
(1,044) (963)
6,558 0.85
(1,049)
3,554 5,627 0.85 0.77
(1,297) (1,298)
2. Earnings, 1989 (year-round 5317 1.00
workers) (852)
4,023 2,341 1.00 1.00
(821) (856)
6,228 0.86
(659)
4,493 2,677 0.86 0.80
(873) (800)

Note: Models also include controls for age and sex. o
aReliability ratios are ratios of signal variance to total variance. The values for reliability of

AFQT score are based on Murray (personal communication) and Bock and Moore (1986); the
reliability ratio of education is based on Ashenfelter and Krueger (1994). These values are
adjusted for use in fixed-effect estimation using the intrafamily correlation of test scores and

education. See also chapter footnotes.
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