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Abstract

The authors conducted a meta-analysis of interactions between behavioral genetic
variance components (ACE) and race/ethnicity for cognitive ability. The differences
between the variance components for Black and White Americans were small,
despite the large average test score differences. More substantial differences were
found between Hispanics and non-Hispanic Whites, though results were based on
only two studies. A biometric re-analysis of the CNLSY survey was then conducted
and new meta-analytic results were provided. Results were discussed in light of the
bio-ecological model which proposes that when the scores of subgroups are
environmentally depressed, heritabilities will be likewise.
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Introduction

In behavioral genetic research, 1Q variance is usually partitioned into three
components: additive heredity (h?), shared environment (c?), and unshared
environment (€?). These are also known as the ACE components. h? (also referred
to as a?) denotes genetic effects that act additively and independently of each other?.
c? refers to environmental effects that serve to make family members more similar,
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2 Some of the genetic variance in 1Q is probably non-additive in nature (Vinkhuyzen et al., 2012), but due
to data and modeling limitations most studies assume additivity. We follow this convention in our analyses.
In practice, the estimates for additive genetic components that we report may include some interactive
genetic effects; this is probably particularly true for the estimates based on Falconer’s formula, which tend
to be closer to the total genetic influence than to the additive genetic influence (Falconer and Mackay, 1996).



while e? consists of those non-genetic effects that are not shared between family
members but differentiate them from each other; if not corrected for, e? also includes
measurement error. ¢? and e? are collectively known as environmentality. The basic
biometric model assumes that environmental and genetic influences are additive,
but there may also be interactions between them, and these can be estimated as well
(Plomin, et al., 2008).

The relative importance of genetic and environmental sources of 1Q differences
in White populations is an extensively studied subject. The results conclusively
show that genetic variation is the main cause of individual differences in 1Q after
early childhood. The family environment has been shown to be a relatively
unimportant source of cognitive variation in Whites. Generally, in early childhood
genetic effects explain less than 50 percent of 1Q variance, and the effect of the
shared environment is strong. As children age, genetic effects become more and
more prominent and the shared environmental variance decreases. In adults, h? is in
the range of 60-80 percent, while ¢ is small if not zero; e which includes
measurement error, explains the rest (McGue, et al., 1993; Tucker-Drob, et al.,
2013).

In contrast, the heritability of 1Q in Black and Hispanic Americans is less studied.
Nevertheless, there are a small number of studies that allow for heritability
comparisons between White, Black, and Hispanic samples. We will review these
studies to determine whether the magnitudes of the genetic and environmental
parameters interact with race/ethnicity. Such analyses directly indicate only the
sources of within-race differences, but they nevertheless have important
implications for understanding the causes of the Black-White and Hispanic-White
mean differences in 1Q, which research consistently shows to be about 1 and 0.7
standard deviations, respectively (Roth et al., 2001). 3

It has been hypothesized that groups of individuals raised in cognitively
depressing environments will show lower heritabilities and higher
environmentalities relative to those raised in advantaged environments. This
hypothesis has led to the prediction, on the assumption that social class and
racial/ethnic differences in 1Q are primarily environmental in origin, that lower-
scoring social class and racial/ethnic groups will show lower heritabilities than
higher-scoring ones (Scarr-Salapatek, 1971; Bronfenbrenner and Ceci, 1994; Guo
and Stearns, 2002). There is some evidence that the heritability of 1Q is lower for
lower social class groups, at least in the U.S. (Turkheimer and Horn, 2014).
Regarding racial and ethnic groups, no systematic review has been conducted and
narrative reports have drawn opposing conclusions (cf., Jensen, 1998; Scarr, 1981).

3 These represent crude characterizations of the magnitudes of the typically found differences. A more
precise description would take into account variability by age, birth cohort, and migrant generation; to note,
Dickens and Flynn (2006) found evidence of an age and birth cohort interaction with regards to the
Black/White differential, while Fuerst (2014) found evidence of a migrant generation interaction with regards
to the Hispanic/White difference.



Meta-analysis: Method

We conducted a literature search for papers containing either heritability estimates
or kinship correlations that would allow for the computation of such estimates for
racial and ethnic groups in the U.S. First, we reviewed the pre-1990 literature
discussed by Loehlin (1975), Jensen (1998), and Rushton and Jensen (2005). After
that we conducted a Boolean PsycINFO search for papers that contained the terms
“heritability” and ‘“race/ethnic/African American/Black/Latino/Hispanic” and
“Cognitive/Achievement.” Our inclusion criteria were as follows: the data had to
allow for the computation of ACE estimates for some measure of cognitive ability;
the data had to allow for ACE estimates to be computed for Blacks or Hispanics or
Asians and Whites, so to have a comparison group. When a study suggested that
estimates meeting our criteria had been computed but had not been reported we
contacted the authors and requested the subgroup estimates. We were able to locate
seventeen studies that met or partially met at least one of our criteria. Of these, eight
were excluded. The reasons for exclusion are given in Table 1.

Table 1: List of Samples Included and Excluded

Study Study # Sample Included Reason for Exclusion
Vandenberg (1970) 1 Osbome's Mo Redundant with Osborne (1980)
Osborne and Miele (1969) 2 Osbomne's Mo Redundant with Osborne (1980)
Osborne and Gregor (1968) 3 Osbormne’s Mo Redundant with Osborne (1980)
Osborne (1380) 4 Osbomne’s 1 Yes
Loehlin et al. (1975) 5 CPP Age 4 Mo Redundant with Beaver (2013}
CPP 8 months Mo Measure mostly of motor development
(Based on) Beaver et al. (2013) 6 CPP Aged &7 2 Yes
Hodges et al. (1976) 7 Hodges' 3 Yes
Scarr-Salapatek (1371) 8 Philadelphia School Sample Mo Zygosiity was inferred
Scarr (1981) 9 Philadelphia Twin Study 4 Yes
Scarr et al. (1993) 10 MTRAS Mo Highly unrepresentative
Rowe and Cleveland (1996) 11 CMLSY 5 Yes
Rowe et al. (1996) 12 Add Health Wave 1 6 Yes (...but averaged with 13 &14)
Guo and Stearns (2002) 13 Add Health Wave 1 6 Yes (...but averaged with 12 &14)
(Based on) Beaver et al. (2013) 14 Add Health Wave 1& 3 6 Yes (...but averaged with 12 &13)
(Based on) Hart et al. {2014) 15 Florida Twin Project T Yes
Johnson, et al. (2007) 16 Caribbean Latino familial AD Mo Mo White comparision sample
no CE estimates
Rhemtulla and Tucker-Drob (2012) 17 ECLS-B Mo Variance components not decomposed
by specific minority ethnic groups

Three of the studies, Vandenberg (1970), Osborne and Miele (1969), and Osborne
and Gregor (1968), were redundant with Osborne (1980) and so were excluded. One
study subsample, the age 4 CPP sample presented by Loehlin et al. (1975),
contained information that was redundant with that analyzed by Beaver et al. (2013)
and so was excluded; another subsample presented by Loehlin et al. (1975) was
excluded because it involved a measure that was primarily one of motor



development not cognitive ability. In one study, Scarr-Salaptek (1971) zygosity was
crudely inferred. Another, Scarr et al. (1993), was based on a highly
unrepresentative transracial adoption sample and so was also excluded. Johnson, et
al. (2007) was excluded because it did not contain a White reference group.
Rhemtulla and Tucker-Drob (2012) was excluded because they did not report ACE
estimates separately for different minority groups (Blacks, Hispanics, Asians, etc.).
This left seven independent samples. Characteristics of these (variance
decomposition method used, number of kinship pairs involved, tests used, and
average age of the individuals) are shown in Table 2.

Two of the seven samples involved multiple estimates. One of these is #2 where
Beaver et al. (2013) decomposed variance components for the same children at both
age 4 and 7 in the longitudinal Collaborative Perinatal Project survey. The other
sample is #6 which involves three studies by different authors who reported four
different sets of estimates based on data from the National Longitudinal Study of
Adolescent Health (Add Health). For samples #2 and #6, we used averages of the
ACE estimates weighted by the number of kinship pairs.

Information for two of the samples came from personal communications. Kevin
Beaver (personal communication, October 3, 2013; personal communication,
September 24, 2013) provided ACE results obtained but not reported in the context
of Beaver et al. (2014). Sara Hart (personal communication, March, 16, 2014)
provided twin correlations computed in relation to (but not reported in) Hart et al.
(2013).

Regarding the computation of ACE estimates, following ordinary practice, we
standardized the values such that the total variance added up to 1.00 and no A, C,
or E values were negative.



Study/Sample Details

Table 2

Study
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Beaver et al. {2013)
Beaver et al. (2013)
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Scarr (1981)
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Average
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Sample
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Meta-analysis: Results

The computations for each sample can be found in the supplementary file. The
variance components for each sample are shown in Table 3 below. Unweighted and
weighted (by total number of kinship pairs per sample) averages are provided.

Table 3: Meta-Analytic Results

Black White Hispanic

N pairs N pairs N pairs
Sample Sample # A Cc E A C E A c E
Osborne’s 1 123 055 020 025 304 053 030 018
CPP Awerage 2 #4173 052 018 0.3 4535 048 028 025
Hodges' 3 201 020 036 044 240 034 042 024 103 039 049 012
Philadelphia Twin Study 4 1589 047 012 041 212 058 000 042
CMLSY 5 267 020 054 028 367 082 000 018
Add Health Average G 536 051 017 0.32 1376 057 0.15 0.28
Florida Twin Project 7 196 089 000 011 516 080 001 018 267 050 032 018
Unweighted h6a5 048 022 0.30 7880 059 047 025 370 0.45 041 0.15
Weighted 5655 0.52 0.18 0.31 7550 0.52 0.23 0.25 370 047 0.37 0.16

Table 4 shows the Black/White and Hispanic/White differences between the
average ACE estimates. These differences were computed by subtracting the Black
or Hispanic ACE components from the White ones; thus, a positive difference
indicates that the White variance component was higher. In Table 4, the number of
pairs refers to the total number of kinship pairs for the non-White groups.

Table 4: ACE x Race/Ethnicity Interactions: Difference Between Averages

K non-White N A C E
BlackWhite (White minus Black) B 5388 0.00 0.06 -0.06
HispanicWhite (White minus Hispanic) 2 370 005 -013 0.09

Table 5 shows the average of the differences for these same groups. This is the
preferable estimate since the average of differences, unlike the difference of
averages, controls for the specific effects of survey samples. Regarding Blacks and
Whites, the n-weighted (by number of Black kinship pairs) racial difference in h?
came out to 0.01, while the difference in ¢? came out to 0.05. For Hispanics and
Whites, the n-weighted (by number of Hispanic kinship pairs) racial difference in
h2 came out to 0.20, while the difference in c2 came out to -0.24.



Table 5: ACE x Race/Ethnicity Interactions

: Average of Differences

BlackWhite Hispanic/\White

M pairs M pairs
Sample Sample # A c E A c E
Osborme’s 1 123 002 010 -0.07
CPP Average 2 M73 004 010 -0.06
Hodges' 3 200 014 006 -0.20 103 005 007 0.12
Fhiladelphia Twin Study 4 189 011 012 0.01
CMLSY A 267 062 -054 -0.08
Add Health Average B h36 006 -0.02 -0.04
Florida Twin Project 7 196 -0.09 001 007 267 030 -0.31 0.00
Unweighted 5655 011 -006 -0.05 30 013 -0.19 006
Weighted 5655 0.01 0.05 -0.06 370 0.20 -0.24 0.03

Standardized Differences in the Samples

We determined the magnitude of the mean score differences for the six samples.
These are shown in table 6. For samples with multiple tests, we weighted the
standardized differences by kinship sample size. There are several methods for
doing this and different ones might lend themselves to slightly different results.
Mean differences were not reported for two of the kinship samples (#2 and #6) so
we reported the mean differences found in the total survey sample. Generally, the
average Hispanic/White mean score difference (d-value) in these samples was of a
similar size to that found nationally (0.7 versus 0.7), while the average Black/White
d-value was somewhat smaller (0.8 versus 1.0).

Table 6: Scores Differences in the Kinship Samples

Sample # BAWd HWA
1 0.85
2 Age 4 0.79
Age 7 0.85

Based on twin sample; scores weighted-averaged
across the three tests
Based on survey; as reported in Fryer (2011)
Based on survey; as reported in Fryer (2011)
3 1.06 073 Based ontwin sample; scores weighted-averaged
across the three tests

4 0.78 Based on twin sample; scores averaged
across the four tests
5 0.33t0 0.50 30 Rowe and Cleveland's {1996} descriptive report
6 0.92 Based on survey wave |; as reported in Rowe (2002)
7 0.87 062 Based ontwin sample




Were a bio-ecological model correct, one might expect that d-values would
positively correlate with heritability differences, such that when d-values were
larger, the lower scoring population would show more depressed test heritabilities.
Unfortunately, our samples do not allow us to robustly determine whether or not
this is the case as they differ in participant age and test type, differences which
would confound any such analysis and which cannot be controlled for given the
dearth of samples available.

Effects of Excluding Other Published Studies

As the results above are based on a limited number of samples, it is important to
consider the effect of our inclusion criteria. Of the studies excluded, the Minnesota
transracial adoption study by Scarr et al. (1993) and a study of 8-month-old twins
described in Loehlin et al. (1975) could have yielded some data. The adoption study
was not included because it reported a wide array of different estimates and because
the interracial adoption design made the sample highly unrepresentative.
Nevertheless, it is worth mentioning that Scarr and colleagues concluded that
“black/interracial children adopted by white, middle-class families appear to have
the same degree of genetic influences on individual differences in their intellectual
achievements as do children in the majority populations of the United States and
Western Europe.” The infant study was excluded because the Bayley Scales tests
used are primarily measures of motor development. This study nonetheless showed
similar variance components between Blacks and Whites; the heritability estimates
in this study were 64 percent for blacks and 60 percent for whites. Thus, including
the results from these studies would not have materially changed our meta-analytic
results regarding Blacks and Whites.

Further, we came across one study, by Rhemtulla and Tucker-Drob (2012), which
investigated, based on 800 sibling pairs, whether there was a variance component x
race/ethnicity interaction for math tests in the nationally representative Early
Childhood Longitudinal Study Birth Cohort (ECLS-B). The authors found a
heritability x SES interaction but no significant heritability x race/ethnicity one.
(The h? for Whites was 0.37 and the h? for non-Whites was 0.35.) Unfortunately,
results were not decomposed by specific non-White racial/ethnic groups. Instead,
the authors compared Whites with non-Whites plus mixed race individuals; the
latter groups was about 40% Black, 40% Hispanic,
7.5% Asian, and 2.5% American Indian or Pacific Islander, and 10% mixed race.
Based on the information provided in the NCES summary reports for this survey,
the White and the non-White groups would have differed by approximately 0.5
standard deviations on the math test. The sample was not included as differences
were not decomposed by specific racial/ethnic groups; however, if it was, the results
would likely not have materially changed our meta-analytic results regarding Blacks
and Whites and would have likely reduced the Hispanic and White differences as
no statistically significant ACE x race/ethnicity interaction was found. The ACE
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estimates reported by Rhemtulla (personal communication, August 1, 2014) are
shown in Table 7.

Table 7: Unstandardized and Standardized Results based on Rhemtulla and Tucker-
Drob (2012)

Unstandardized

A C E
non-VWhite 0.38 071 04
White 0.37 062 -0.38
Standardized

A C E
non-VWhite 0.35 065 0.00
White 0.37 063 0.00

As noted above, we excluded results from one study because it did not contain a
White reference group. Johnson, et al. (2007) gave a sex and age adjusted
heritability of 0.73 for a test of abstract reasoning given to 476 Latino Americans
who had family members with Alzheimer disease. This heritability was lower when
scores were adjusted for education, but such an adjustment is inappropriate as
educational differences are, in part, a consequence of 1Q ones. This study did not
show a particularly low heritability for Hispanic Americans.

New Analysis

One of the samples included in our meta-analysis, Rowe and Cleveland (1996), was
based on the early waves of the CNLSY survey. As the authors noted, the kinship
sample sizes were low and it was impossible at the time to reliably generate ACE
estimates for Hispanics. We decided to repeat the analysis using the since released
data for all waves.

Data and Method for CNLSY Analysis

The CNLSY is a longitudinal study surveying the children of the female participants
of the NLSY79 study. It has been estimated that about 95 percent of the children of
the NLSY79 women are enrolled in the CNLSY. Most of them were born in the
1980s and 1990s. The CNLSY participants have taken a number of cognitive tests.
The tests used are digit span forward (DSF), digit span backward (DSB); the
Peabody achievement tests of math (PIAT-M), reading recognition (PIAT-RR), and
reading comprehension (PIAT-RC); and the Peabody Picture Vocabulary Test
(PPVT). The tests were administered between 1986 and 2010 when the participants
were approximately between 3 and 13 years old.

The CNLSY participants differ substantially in birth year but their test scores
were obtained when they were of similar ages. It could be that the Flynn effect
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would distort the results, giving a score boost to younger children. Indeed, there is
a correlation between age and ability in the CNLSY, with those born later tending
to score higher. However, in their analyses of the CNLSY, Ang et al. (2010) found
that the age effect is mainly explained by the fact that higher-1Q women tend to have
children later in life than lower-1Q women. Evidence for the Flynn effect was found
only for the PIAT-M test. This indicates that the Flynn effect cannot substantially
confound our results.

The CNLSY uses three race/ethnicity categories: Black, Hispanic (of any race),
and non-black non-Hispanic. This means that the sample that we refer to as ‘Whites’
includes all non-black non-Hispanics, i.e., a small number of non-Whites, mostly
Asians and Native Americans, in addition to the great bulk of Whites. Each child’s
race was assumed to be the same as that of his or her mother. For the behavior
genetic analyses, we used the NIsyLinks R package. The package makes it easy to
decompose test score variances into additive genetic (A), shared environmental (C),
and non-shared environmental (E) components. We used structural equation
modeling to fit ACE models to family data.

The classic twin design based on MZ (identical) and DZ (fraternal) twins reared
together is the workhorse of behavior genetics. Unfortunately, the CNLSY was not
designed for twin analyses and there are few twin pairs among the participants.
However, as the sample includes virtually all the children of thousands of mothers,
there are a large number of full sibling and half-sibling pairs in it. In addition, as
there are many siblings and other relatives in the NLSY79, many of their CNLSY
children are cousins to each other, including first cousins and more distant ones. The
NIsyLinks package utilizes the expected coefficients of relationship among these
pairings (siblings 0.5, half-siblings 0.25, first cousins 0.125, etc.) to estimate the
ACE components.

We used two different approaches to estimating the genetic and environmental
components. The first is the Sibling Model which is based only on full and half-
sibling pairs. The second is the Extended Kinship Model which includes everything
from full siblings to distant cousin pairs. The pairs are non-independent in the sense
that each person can be a sibling to one or more persons and a cousin to one or more
others.

The ACE components were estimated separately for the White, Black, and
Hispanic samples. The estimation method relies on the assumption of equal
environments for siblings, i.e., full siblings and half-siblings are expected to
share trait-relevant environments to the same extent. If this assumption is violated,
heritability estimate may become inflated.

Technical limitations include our inability to calculate confidence intervals,
although this is not a great problem given our large samples. We report ACE
estimates for all samples, and do not run tests to investigate whether other models
(such as AE models) would fit better. Given that all three variance components are
usually present for 1Q at the ages investigated, this modeling assumption appears
reasonable.
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Analysis I: Sibling Model, Age Matched

Included in our Analysis I are only those full and half-sibling pairs who spent at
least some of their childhood living in the same household. Cognitive abilities show
substantial shared environmental influence in children, which means that ACE
components cannot be reliably estimated if the sibling pairs are reared apart. A
limitation in our investigation was that we could not ascertain that each pair spent
all of their childhood together. Cousins, used in Analysis I, are assumed to not have
been brought up together.

The analyses that follow present results divided into six age bands: 24, 4-6, 6—
8,8-10, 10-12, and 12-14 years. For simplicity, we will refer to these groups as the
3-year-olds, 5-year-olds, 7-year-olds, 9-year-olds, 11-year-olds, and 13-year-olds,
respectively. Throughout, our analyses use standard test scores calculated in relation
to national standardization samples, with the exception of the digit span tests for
which raw scores were used. Within each age band, test scores were residualized
for age. Not all tests were administered to all age groups, e.g., the 3-year-olds only
did the PPVT. Because of the longitudinal nature of the CNLSY, each child included
could contribute multiple test scores to our analysis. However, not all otherwise
eligible children were tested in each biennial assessment round. Most analyses in
this post use test scores as described above, but for an alternative approach to using
the scores, see Analyses Ill and IV below.

Standardized ACE estimates for Whites, Blacks, and Hispanics by age group and
test for the sibling model are presented in the supplementary file. g-scores were also
calculated for age 11 individuals so that average and g-scores results could be
compared. For reasons that are discussed below, the estimates for individual tests
appear to be very noisy, and not much attention should therefore be paid to racial
differences in ACE components in a particular test. What we are instead interested
in are differences in the average ACE variances across all tests and ages. This meta-
analytic approach decreases the effects of sampling variance and other artifacts and
should give reasonably accurate estimates of population effect sizes.

Table 8 shows weighted average ACE variances based on Digit Span Forward,
Digit Span Backwards, PPVT, PIAT-Math, PIAT-Reading Recognition, and PIAT-
Reading Comprehension. Sample sizes for each test/age combination correlate
at >0.98 between races, giving approximately the same weights to the same tests
across races. The estimates were calculated as squares of the weighted averages of
the square roots of the ACE estimates; in other words, ACE components were first
transformed into Pearson’s correlations which were averaged and the results were
transformed back into variances. It should be remembered that the samples are not
independent, as each individual may contribute many test scores.
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Table 8: Averaged Results for Age Matched sibling model

Whites Blacks Hispanics
Heritability 0.50 0.43 0.49
Shared environment 0.07 0.08 0.04
\Unshared environment 0.36| 0.41 0.35

These heritability estimates (0.43-0.50) can be regarded as typical for the age range
in our sample (3—13 years), but the estimates for the shared environment (0.04-0.08)
are somewhat smaller than expected. In these samples and using this method, non-
genetic effects are overwhelmingly of the non-shared variety (0.35-0.41). Most
relevantly for our purposes, heritability appears to be somewhat greater in Whites
and Hispanics than Blacks, while the influence of the non-shared environment is
slightly greater in Blacks.

g-scores were derived from scores on Digit Span Forward and Backward, PIAT-
M, PIAT-RR, PIAT-RC, and PPVT tests taken at age 11. The results are shown in
the supplementary file. The genetic variances were 0.61 for Whites, 0.55 for Blacks,
and 0.60 for Hispanics. The fact that the g scores are based on multiple tests should
make the results reasonably reliable.

Analysis I1: Extended Kinship Model, Age Matched
Standardized ACE estimates for Whites, Blacks, and Hispanics by age group and
test for the extended kinship model are presented in the supplementary file. The

average ACE variances from this analysis are shown in Table 9.

Table 9: Averaged Results for Age Matched Extended Model

Whites Blacks Hispanics
Heritability 0.42 0.58 0.51
Shared environment 0.13 0.03 0.05
Unshared environment 0.41 0.34 0.43

Unlike in the sib analysis, the Hispanic and especially the Black heritability
estimates are higher than the White ones. The age 11 g-scores showed the same
pattern: the genetic variances were 0.55 for Whites, 0.86 for Blacks, and 0.88 for
Hispanics. Again, these results are shown in the supplementary file.

Analysis I11: Averaged-Across-Rounds Scores, Sibling Model
There are several different approaches to obtaining ACE estimates from the large
and heterogeneous collection of test scores available in the CNLSY data. Above,

we estimated ACE components for each test and age group separately, and averaged
the obtained variance components. Alternatively, one may average the test scores
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across all tests, ages, and test rounds, and use the average scores in ACE analyses.
Because each participant typically completed a number of different tests at different
ages, these average scores reflect, to some extent, the longitudinal stability of mental
ability.

So, we averaged each participant’s standard scores across all testing rounds
(1986-2010) for each test (digit span total, PIAT-M, PIAT-RR, PIAT-RC, and
PPVT). Additionally, we computed g scores for each individual based on those
across-the-years average standard scores. Table 10 shows the results of applying the
sibling ACE model.

Table 10: Results for Cross Round Sibling Model

White Black Hispanic

A C E N (pairs)|A E N (pairs) |A C E N (pairs)
Ds 0.77 0.00 0.23 3140 0.e2 0.01 037 2738 0.67 0.04 0.30 1877
PIAT-M 0.74 012 013 3503 0.65 012 0.23 2915 0.87 0.00 0.13 2055
PIAT-RR | 0.79 011 0.09 3488 046 0.23 031 2904 096 0.00 0.04 2027
PIAT-RC 0.59 017 0.24 3267 0.49 0.21 0.29 2820 0.72 0.11 0.17 1934
PPVT 0.61 016 0.23 3665 0.42 0.30 0.28 2900 0.45 0.27 0.28 2097
g 0.68 022 0.10 3077 0.46 0.30 0.24 2684 0.61 0.22 0.17 1808

Analysis IV: Averaged-across-rounds scores, Extended Kinship Model

We repeated Analysis I11 using the Extended Kinship sample. The results are shown
in Table 11.

Table 11: Results for Cross Round Extended Model

White Black Hispanic

A c E N (pairs)|A E N (pairs) [A C E N (pairs)
Ds 0.50 013 037 4439 0.63 0.00 0.37 3945 0.61 0.05 0.34 2463
PIAT-M 0.64 0.18 0.18 4927 0.81 0.04 0.15 A227 0.63 0.12 0.25 2710
PIAT-RR 0.72 015 0.3 4912 0.81 0.07 012 4214 0.8b 0.05 0.10 2677
PIAT-RC 0.50 0.22 0.28 4636 0.72 0.11 0.17 A079 0.77 0.08 0.14 2521
PPVT 0.50 022 0.27 5098 0.77 0.12 0.10 4219 0.61 0.21 0.18 2780
g 0.63 025 0.12 4345 0.81 0.13 0.06 3875 0.68 0.18 0.13 2362

Similarly to Analyses I and 11, the extended kinship model suggests that heritability
is greater in Blacks and, to some extent, Hispanics than Whites, while the sibling
model suggests that heritability is lower in Blacks.

The results from the four analyses are summarized in table 12.
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Table 12. Summary of CNLSY ACE Results
Method |: Matched on Age Across Waves and Average

Sibling Model N pairs A C E

Black 1696 0.43 0.08 0.41
White 2121 0.50 0.07 0.36
Hispanic 1112 0.49 0.04 0.35
Extended Kinship Model N pairs A C E

Black 243 0.55 0.03 0.34
White 3083 042 0.13 0.41
Hispanic 1475 0.51 0.04 0.43

Method Il Regressed Effect of Age Out and Average Across Waves

Sibling Model N pairs A C E

Black 2684 0.46 0.30 0.24
White 3077 0. 65 022 010
Hispanic 1808 0.61 022 07
Extended Kinship Model N pairs A C E

Black 3875 0.81 0.13 0.06
White 4345 0.63 0.25 012
Hispanic 2362 0.68 0.18 013

Discussion of New CNLSY Analysis

The pattern of different heritabilities and environmentalities across various tests
discovered in our investigation does not necessarily indicate that the determinants
of different abilities are substantially variable. There are several weaknesses in the
data and methods used that tend to render all individual parameter estimates very
noisy. These weaknesses include:

1) Random sampling errors. This applies especially for tests and ages with low
sample sizes.

2) Systematic sampling errors. Some tests were administered selectively. For
example, the PIAT-RC test was given only if the subject got a sufficiently high score
on the PIAT-RR.

3) Poor psychometric properties. Some test score distributions were substantially
non-normal, and the interval property of the scales used may have been more
compromised than is usual with cognitive tests. Reliabilities differed between tests.
See Winship (2003) for a discussion of the psychometric shortcomings of the tests
used in the CNLSY.

4) Non-representative samples. Our analyses were based on all sibling and cousin
pairs in the CNLSY. Because the original NLSY79 included oversamples of, for
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example, poor individuals, the CNLSY children cannot be regarded as
representative of the US population.

5) Uncertainty associated with the behavior genetic models used. The sibling and
the extended kinship models produce somewhat different parameter estimates.

One might think that little can be salvaged from these results due to these
problems, but we would argue that the meta-analytic averaging of parameter
estimates (or test scores, as in Analyses Il and 1V) greatly enhances the signal in
the data and cancels out error. It does not seem that the results are greatly biased
with respect to race/ethnicity, at least as far as problems 1-4 go. Estimates for
individual tests may be biased by the aforementioned flaws, but as we have dozens
of different sets of ACE estimates for each group, there is reason to believe that the
overall results are broadly reliable.

Unfortunately, it seems clear that either the sibling model or the extended kinship
model (or both) is biased with respect to race. Depending on which estimates we
choose, heritability is either similar or lower or higher in Whites compared to non-
Whites; the differences are too large and systematic to be put down to sampling
errors. It is very difficult to say which method is the more reliable one, or how much
bias there is. We suspect that the problem is non-independence across pairs (i.e.,
each individual can be a member of several kinship pairs), combined with the fact
that the frequency of different kinship types differs between races.

New Meta-analytic Averages

Results from our CNLSY analysis varied depending on whether a sibship or an
extended kinship model was used and depending on how the effect of age was taken
into account (either by trying to regress it out or by matching pairs on age). Including
some of the model results would have a substantative effect on our meta-analytic
ones. However, even if the results which were most in line with an ACE x
race/ethnicity interaction prediction were included, the meta-analytic differences
would still not exhibit a large interaction. Potential results, with Rowe and
Cleveland’s CNLSY results (sample #5) substituted with ours, are shown in Table
13 below.

Table 13. ACE x Race/Ethnicity Interactions: Average of Differences with CNLSY
(Method 11, Sibling and Extended Models)

Model K M (non-White group) A C E
BAW (White minus Black)  Sibling 7 7819 0.06 0.02 -0.08
Extended 7 9263  -0.09 0.09 -0.01
HAW (White minus Hispanic) Sibling 3 2178 0.09 -0.04 -0.05
Extended 3 2732 -0.02 0.03 0.00
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Conclusion

In sum, our meta-analysis suggests that there are no large differences between Black
and White Americans in the relative importance of genetic and environmental
determinants of 1Q. Regarding Hispanics and Whites, the situation is more
ambiguous given the limited number of studies and the small sample sizes involved.
Presumably immigrant generation and language would be confounding factors here
since the scores of first generation Hispanics are likely significantly depressed by
linguistic bias (see Fuerst, 2014).

Regardless, genes account for about half of the 1Q variance in all three groups for
which data was available, while shared and non-shared environmental effects
explain the other half. Given that the samples available included mainly children
and adolescents, these estimates are in line with expectations from other studies.
The limited number of studies means that the results cannot be regarded as
absolutely dispositive, and we cannot rule out the possibility there are modest
differences in the ACE parameters across races.

In what is the most famous study on the interaction between heritability and
socioeconomic status (SES), Turkheimer et al. (2003) found that the heritability of
IQ in a sample of 7-year-olds was approximately zero at the low end of the SES
scale, with shared environmental effects accounting for most of the 1Q variance. At
the high end of the SES scale the results were more or less reversed, with strong
genetic and weak environmental influences. The sample analyzed by Turkheimer
and colleagues was 54% black and 43% white, which has encouraged the
interpretation that the study has direct implications for understanding the Black-
White 1Q gap. The reasoning goes that because heritability is zero in poor families,
and Blacks are disproportionately poor, genes can hardly have anything to do with
the lower mean 1Q of Blacks. As it turns out, Turkheimer’s study provides no
evidence in favor of this theory. Turkheimer et al. did not provide ACE parameter
estimates for Blacks and Whites separately, and such estimates have not been
published for the sample in question (the Collaborative Perinatal Project). However,
Kevin Beaver and colleagues calculated these estimates in connection with Beaver
et al. (2013), which used the same sample. (Beaver et al. included MZ and DZ twins,
full siblings, half-siblings, and twins with uncertain zygosity, while Turkheimer et
al. used only MZ and DZ twins.) The estimates were not included in the published
paper, but we got them from Beaver. They were included in the meta-analysis above
and are reported in Table 14 with 95% confidence intervals.
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Table 14: Collaborative Perinatal Project Results

Race |Age| h* | 95%cC | ¢ | 95%CI | ¢ | 95%Cl
Whites 4] 0.40| 0.21-0.60] 0.34] 0.24-0.44| 0.26] 0.16-0.35
Blacks 4| 0.49| 0.29-0.69| 0.19| 0.08-0.30| 0.32| 0.22-0.42
Whites 7| 0.55| 0.30-0.81| 0.22| 0.08-0.35| 0.23| 0.10-0.36
Blacks 7| 0.54| 0.36-0.71| 0.17| 0.07-0.26| 0.30| 0.21-0.39

While the analysis of Turkheimer et al. shows that there is h?-SES interaction for
IQ, it is clear that there is no significant h-race interaction in the same sample.
Heritability is similar and substantial across races as is the effect of the environment.
The same phenomena of an ACE x SES but no ACE x race/ethnicity effect was
found in the ECLS analyzed by Rhemtulla, et al. (2012) and the Add Health sample
analyzed by Rowe et al. (1997) (but cf. Guo and Stearns, 2002).

The bio-ecological model and related models propose that ‘environmental
disadvantage’ reduces genotype-phenotype correlations. From the perspective of
such models, our findings are curious. Proponents have been very explicit, if not
precise, about their predictions. Scarr-Salapatek (1971), for example, noted:

The term “environmental disadvantage” refers to the largely unspecified complex of environmental
factors associated with poverty that prevents an organism from achieving its optimum
development...

The environmental disadvantage hypothesis assumes that lower-class whites and most blacks
live under suppressive (19, 20) conditions for the development of 1Q. In brief, the disadvantage
hypothesis states: (i) unspecified environmental factors affect the development of 1Q, thereby
causing the observed differences in mean 1Q levels among children of different social classes and
races; (ii) blacks are more often biologically and socially disadvantaged than whites; and (iii) if
disadvantage were equally distributed across social class and racial groups, the social class and racial
correlations with 1Q would disappear. The environmental disadvantage hypothesis predicts that 1Q
scores within advantaged groups will show larger proportions of genetic variance and smaller
proportions of environmental variance than 1Q scores for disadvantaged groups. Environmental
disadvantage is predicated to reduce the genotype-phenotype correlation (21) in lower-class groups
and in the black group as a whole.

Since the genotype-phenotype correlations are comparable across racial and ethnic
groups in the U.S., this implies that the lower scoring groups are genetically, not
environmentally, disadvantaged. The matter is difficult to determine, since a clear
quantitative prediction has not been offered regarding the effect of environmental
depression on biometric variance components.

Alternatively, the results may imply that the bio-ecological model’s key
prediction is incorrect. Perhaps “environmental disadvantage” between groups
doesn’t tend to substantially lower heritability within disadvantaged groups. Or,
as Scarr-Salapatek (1971) noted as a possibility, it could be the case that the
“environmental disadvantages” are unique to one or the other population and so do
not affect relative levels of genetic influence. As Scarr-Salapatek (1971) noted:
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If all black children are disadvantaged to an unknown degree by being reared as blacks in a white-
dominated society, and no white children are so disadvantaged, it is impossible to estimate genetic
and environmental variances between the races. Only if black children could be reared as though
they were white, and vice versa, could the effects of different rearing environments on the genotype
distribution of the two races be estimated.

In our opinion, this latter possibility is highly improbable when it comes to the
Black-White differences. Readers are referred to the discussion in Dalliard (2014).

Overall, our meta-analysis (Table 13) indicates that the heritability of 1Q in Black,
Hispanic, and White Americans is roughly similar. While we cannot rule out the
existence of modest differences in these population parameters, but we can dismiss
the idea that the determinants of 1Q differences within the Black population are
radically unlike those in the White population.
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