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Race, IQ, and the Search for Statistical Signals Associated with So-Called “X”-Factors:
Environments, Racism, and the “Hereditarian Hypothesis”

I. Introduction: Race, “X Factors” and “Hereditarian Hypothesis”
In his defense of the possibility of treating “race” as a straightforwardly biological
concept, Sesardic (2010) claimed that the so-called “hereditarian position”– that is, the
attribution of “the observed IQ differences between racial groups” to, at least in part,
“genetic difference between them” – “is actually supported by a number of empirical
arguments that have considerable strength and legitimacy” (Sesardic 2010 157-158).
This view is, I think, mistaken; the empirical arguments cited to support the hereditiarn
hypothesis are neither particularly strong, nor should they be regarded in any obvious
way as “legitimate.” The reason for this is, I argue, straightforward: given the actual
state of the world there is no way to generate any reasonably strong evidence in favor
of the hereditarian hypothesis.
The hereditarian position, recall, is that the so-called “IQ gap” between Black and
White Americans1 – a difference of perhaps 1 standard deviation (that is, around 15

1

Hereditarian hypotheses are sometimes extended to include the average differences

in test scores between Blacks, Whites, and “Asians” (with “Asians” outperforming
“Caucasians” by about a third of a standard deviation) (Herrnstein and Murray 1994;
Rushton and Jensen 2005a), or the differences in test scores between smaller
populations (Lynn and Vanhanen 2002). While the focus of this paper is on the claims
Page 2 of 45

points, but varying somewhat depending on who is doing the measuring and under what
conditions 2) – is due at least in large part 3 to differences in the “races” average genetic
endowments directly relevant to the development of the sorts of abilities tested on IQ
tests (and related performance measures). The exact details of the proposed pathways
between the average genetic differences between the so-called “races” and the average
differences in performance on IQ tests (and related measures) are rarely explored in the
literature, but, negatively, the hereditarian hypothesis demands that racism not be a
major mediating factor. The pathway must be reasonably direct (e.g. not mediated by
the differences in treatment that genes associated with e.g. skin color and other
physical features engender), and the difference in realized performance must be robust
across a reasonably wide range of developmental environments (so unlikely to change
without more radical changes in developmental environments than usually envisioned).
surrounding Black/White differences, for the most part, the same analysis applies to the
extended theories.
2

Herrnstein and Murray (1994) claim about 1.2 standard deviations, or about 17 points,

as the best estimate, but use a “low” estimate of 1 standard deviation or about 15 points
in their arguments (277-279); Rushton and Jensen (2005a) cite 1.1 standard deviations
as the best estimate. Dickens and Flynn (2006a) argue that the “gap” has been
narrowing over time, and that estimates of the current gap should be substantially lower
(perhaps 4-7 points lower); Rushton and Jensen suggest they deny this (2006), but see
Dickens and Flynn’s 2006b response. Nisbett (2005) argues that an estimate of .6 - .7
standard deviations, or about 10 points, is the most reasonable current estimate.
3

Numbers between 50% and 80+% are often cited; see Rushton and Jensen 2005a.
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Rather than attempt a complete review of the lines of arguments put forward in
favor of (and, for that matter, opposed to) the hereditarian hypothesis, this paper argues
for two related claims that together strongly imply that there is, given the actually state
of the world, no way to generate good evidence in favor of the hereditarian hypothesis.
First, with respect to the kinds of environmental variation associated with differences in
performance on IQ tests (and related measured), the environments experienced by
Black Americans (and Blacks more generally) are importantly different from the
environments experienced by White Americans in ways directly attributable to race,
and, more particularly, to racism. As discussed below, these kinds of environmental
differences – differences not merely in the frequency with which particular kinds of
environments are encountered, but in the kinds of environments themselves – are
referred to in the literature as “X-factors,” to distinguish them from the “ordinary”
environmental differences that exist throughout the populations in question (“VEfactors”). Given that the environments encountered differ in these ways, attempts to
statistically control for the effects of the different environments experienced by the
members of the two populations are therefore, I argue, doomed to failure.
Second, I argue that searches for statistical signals for such racialized
environmental differences (“X-factors”) are unlikely to succeed, given reasonable
assumptions about the nature of such differences and realistic sample sizes; the main
evidence for this claim emerges from a series of straightforward simulations. Given this,
the failure to find statistical signals of such hypothesized environmental differences
cannot provide evidence against the existence and importance of such environmental
differences. There remains, therefore, no way to generate robust evidence in favor of
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the hereditarian hypothesis, at least given the actual state (and plausible near-future
states) of the world.
I do not wish to claim that either of these claims is particularly original. As will
become clear, I take the first claim to be well-established, but argue that the importance
of it to these debates has not been as fully appreciated as it might be, perhaps
especially by those arguing in favor of the hereditarian hypothesis. Arguments in the
literature have strongly suggested that the second claim is correct, but have not formally
tested the sorts of models considered here. The simulations explored here therefore
provide additional evidence that the statistical signals proposed are unlikely to be found,
even if the proposed pathways supposed to generate those signals in fact operate.

II. Environmental Differences Within and Between Populations
To test the hypothesis that the Black/White “IQ gap” is due in part to differences
in the average endowments of genes directly relevant to the development of the sorts of
abilities measured by IQ and related tests requires that one be able to separate out the
effects of the different environments experienced (on average) by members of the
different populations from the effects of the different (average) genetic endowments of
members of the different populations 4. No one, on either side of the debate, seriously
4

There is no consensus on the best way to think about how different, on average, the

genomes of Black Americans are from that the genomes of White Americans. Without
knowing more about what question, precisely, one is asking, it is not at all clear that the
question is well enough formed to have anything like a single answer (see Winther and
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Kaplan 2012). On one view, we should regard “race” in humans as having at best a
trivial genetic component. Humans are a very non-diverse species, genetically; we
differ by only about 1 nucleotide in 1000, perhaps an order of magnitude less than many
otherwise similar species. Most of what little variation exists can be found within any
given local population one cares to identify, and the “continental” populations often
identified as “races” account for only part of the remainder; Lewontin’s original estimate,
despite suffering from a number of technical problems and evoking a number of
questionable assumptions, was in the end fairly accurate, and recent estimates are
similar – about 85% of total genetic variation is within populations, with the remaining
15% split between variation between populations within the major continental “races,”
and variation between races identified with “continent of origin”. But small differences
are not no differences, and those small differences in e.g. allele frequencies associated
with population structure can be exploited by contemporary population genetics (along
with sequencing technologies and sophisticated computer programs like STRUCTURE)
to sort individuals into “clusters” based on their likely relationships; given particular
choices about the number of clusters to use, some of the populations discovered
resemble some of the populations socially recognized, including what many would
argue are recognizably the “races” identified in contemporary U.S. social discourse.
Similarly, when enough alleles are tested, individuals can be assigned to particular
clusters with great confidence. Whether this means that “races” as usually understood
are biologically legitimate entities is, however, still subject to debate. For discussion,
see Kaplan and Winther 2012 and cites therein, Winter and Kaplan 2013 and cites
there, and Kaplan 2011).
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doubts that the average environments experienced by Black Americans is markedly
different (and, in almost every way relevant to well-being, worse) than the average
environment experienced by White Americans; as Jensen himself realized in his original
1969 foray into this topic, it is this difference in the average environments experienced
that prevents one from moving directly from the high heritability estimates for
performance on IQ tests within some identified population to some conclusion regarding
the likely differences in average realized performance between the groups being a
direct result of some differences in average genetic endowments (Jensen 1969 pp 70,
81ff).
Flynn (for whom the “Flynn effect” is named) thought that the arguments over the
hereditarian hypothesis came down, essentially, to an argument about “what would
happen to the mean IQ of American Blacks if they found themselves distributed among
the range of environments existent in contemporary White America in the same
proportion as Whites” (Flynn 1980 73)5. Given the impossibility of actually performing a

5

Of course, such a distribution would not immediately eliminate the effects of past

racism, nor even do so in a single generation, given that some of those effects are
biologically inherited via maternal imprinting / fetal programing, including for example
heritable changes in the epigenome (see e.g. Novakovic and Saffery 2012; Collins et al
2011). As we continue to learn more about the intergeneration transfer of biological
harms originally caused by social mechanisms, including racism, we will have to
continually re-evaluate what would constitute a “fair” test of the hereditarian hypothesis.
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rigorous test in which such a distribution is actualized 6, the “traditional” approach to
attempting to answering this question is to try to find ways to figure out what the
average influence of particular environmental differences is within each population of
interest, and compare the environments of Black and White Americans with respect to
that kind of variable 7. Since Jensen’s first major foray into this area, hereditarian
6

I note below that the ubiquity of racism renders rigorously determining what should

count as “the same” environment impossible; more generally, however, “mere” practical
and ethical considerations make such an experiment an obvious impossibility.
7

In the literature, differences in environments like these are referred to as “VE”

differences (see Sesardic 2000, following Jensen). When an analysis of variance is
undertaken on the variation in performance on IQ scores in a population, the traditional
terms deployed are VG (broad-sense heritability), VE (the variance associated with
environmental variation), VGxE (the variance associated with gene-by-environment
interactions), and Ve (the variance unaccounted for by the other factors, including both
“individual” environmental effects, and errors and other forms of ‘noise’). The variance
associated with “shared” environmental variation – VE – can, it is argued, be detected in
both the population as a whole, as well as within each subpopulation of interest,
although discovering precisely what kinds of variations “do the work” of producing the
variance observed is difficult. Since VE factors have the same effects in both
populations, their influence on the between-population differences in outcomes can, in
principle, be discovered by uncovering the differences in frequencies with which those
types of environmental conditions are encountered in the populations of interest. It is
worth keeping in mind that it is fiendishly difficult to perform accurate analyses of
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researchers have argued that, with respect to those environmental variables known to
influence IQ scores, the average developmental environments faced by Black
Americans are not sufficiently worse than those encountered by White Americans to
account for the differences in IQ scores observed (see Jensen 1969 81-88, 1998 455456; Herrnstein and Murray 1994 299; Sesardic 2000 589-590, 2005 138-140; Ruston
and Jensen 2005a; Godfredson 2005; etc.). So for example, children growing up in
homes owned by their parents perform better on cognitive tests than those whose
parents rent, ceteris paribus (Haurin et al 2001), and it is well-established that Black
Americans have lower rates of home ownership than do White Americans (see e.g.
Callis and Kresin 2013); however, given the small effect size, the difference in home
ownership rates is unlikely, alone, to account for much of the observed difference in
outcomes.
Hereditarian researchers argue that in order to explain the “IQ gap” in purely
environmental terms, the “average environment” of Black Americans must be truly
terrible, compared to the “average environment” of White Americans, for the
development of the abilities associated with performance on IQ tests (and related
variance of this sort in humans (and other systems where systematic experimental
manipulations are impossible or difficult), and that the results of such analyses are
“local” – limited to the particular environments, genotypes, and distributions actually
tested (see Kaplan 2000); how important these caveats are to the use of these
approaches for understanding variation in IQ scores between populations and over time
remains controversial, but many researchers at least remain very skeptical of the
usefulness of these kinds of approaches.
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measures) (for discussion of this argument, and the ways in which it might be
misleading more generally, see Flynn 2009 36-37, 106-107ff). If, for example, one
accepts a “gap” in performance on IQ and related tests of about one standard deviation,
then, given a “moderate” value for the heritability of performance on IQ and related tests
(say, 40%), the average environmental difference between the populations with respect
to those variables associated with the development of IQ test performance must be
around 1.3 standard deviations to fully address the outcome difference; if heritability is
around 80%, the difference must be around 2 standard deviations (see Jensen 1998
455-456, Herrnstein and Murray 1994 299, Sesardic 2000 589-590, 2005 138-140)8.
Could it really be the case, these hereditarians 9 wonder, that the average
developmental environment, with respect to the development of IQ test performance, for
Black Americans, is equivalent to an environment in the bottom 10% (if we assume a
“middle” heritability value), or even the bottom 5% (for a higher value), of White
8

Keep in mind that the many researchers less convinced that high estimates of

heritability are warranted (Plomin, who few would accuse of habitually understating the
heritability of traits, has in recent years consistently cites estimates in the .4-.6 zone;
see Trzaskowski et al 2013 1051) and less convinced that “1 standard deviation”
remains a reasonable estimate for the “gap” is performance on IQ and related tests (e.g.
Nisbett, see above), will naturally find this line of argument less compelling.
9

Sesardic has not, to the best of my knowledge, explicitly stated in print that he is a

hereditarian of the sort discussed above. Nevertheless, I include him among them as
the main thrust of his work has been to defend the hereditarian position against (what
Sesardic views as very poor) opposing arguments.
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Americans? 10 This, they claim, at least with respect to those environmental variables
known to be associated with differences in performance on IQ and related tests within
populations, is implausible (Jensen 1998 455-456, Herrnstein and Murray 1994 299,
Sesardic 2000 589-590, 2005 138-140). 11
But this line of reasoning depends on our being able to meaningful compare the
environments of Black and White Americans, such that we could plausible say of two
families, one Black and one White, that the children in each family experienced “the
same” environment, at least with respect to those environmental variables that are
10

This way of framing this issue is in fact deeply misleading. We can really only make

sense of these claims if we presume, naively, that the environmental variables in
question have their effects on cognitive development in a straightforwardly linear way
(for discussion, see Kaplan 2000 70-74), and that changes in these environments
“mean” the same thing, with respect to cognitive development, in the different
populations in questions (see below). Neither assumption is warranted.
11

It is perhaps worth noting that with respect to some environmental variables, Black

Americans are, on average, straightforwardly this poorly off, worries about linearity, etc.,
notwithstanding. So for example the median Black American now have less than 6% as
much wealth as the median White American, and with respect to wealth, at least, the
vast majority of Black Americans households are, depending on the numbers one
chooses, certainly not much better off than the bottom 10% of White American
households and possibly rather worse off (see e.g. Kochhar, Fry and Taylor 2011). Of
course, the relationship between (a lack of) wealth and IQ test performance is not
straightforward (see Orr 2003 for discussion).
Page 11 of 45

associated with the development of those skills relevant to performance on IQ and
related tests. But how plausible is this assumption? Consider a trivial example – do a
Black and White child in the U.S. experience “the same” environment if they watch the
same TV shows, under similar socio-economic conditions? Insofar as the TV shows
they watch perpetuate racist stereotypes, or report news in racially biased way, or for
that matter, accurately and fairly report news from a racially biased world, arguably, the
two children do not experience a similar environment. One experiences an environment
in which watching TV makes relevant their race (and does so in a distinctly negative
way); the other an environment in which watching TV is, with respect to their race,
broadly neutral. 12
Here is one place that Steele and Aronson’s work on “stereotype threat” can be
usefully deployed. One important fact revealed by Steele and Aronson’s research
(Steele and Aronson 1995, 2004; Steele 1997, 1998, etc. See e.g. Nguyen and Ryan
2008 for review) is that apparently trivial changes in the testing environment can have
profound influences on test performance for members of some groups, but not for
others. In the case of interest here, the interventions had profound effects on the
average test scores of Black students but not on the average test scores of White
students. Claiming that the test taken was a measure of intelligence depressed Black
scores (but left White scores unchanged); having students record their race on the
exams itself depressed the scores of Black students (but left the scores of White
students unchanged) (Steele and Aronson 1995). Steele and Aronson conclude that
12

The literature on the ways in which the media portrays Black Americans is vast, but

see for example Dixon 2008 on race and crime in news reports for one example.
Page 12 of 45

aspects of the test that evoke particular “stereotypes” (poor Black academic
performance, or poor performance on IQ tests, for example) create a situation that is
uniquely stressful for Black students, but not for White students. An environmental
change that is irrelevant for White students is significant to Black students. In short, an
environment in which one has to check a box indicating one’s race means something
different to a Black American student than it does to a White American student. 13
Similar examples could be compounded ad nauseam: Given the known disparity
in “pre-text” stops by the police (see e.g. Harris 1999, Jernigan 2000, Alexander 2012
133-135 and cites therein) getting pulled over for a trivial (or non-existent) violation of a
traffic law means something different to a Black driver than to a White driver. Given the
13

How much of the “IQ gap” can stereotype threat, as revealed in these classic studies,

and confirmed repeatedly, account for? There is no way to answer that question, at
least in part because there is no way to completely eliminate the effect (do we really
imagine that Black students given a test that did not involve checking a box with their
race had forgotten that they were Black?). Nevertheless, the claim that the entirely, or
even some significant portion, of the “IQ gap” might be due to stereotype threat
understood in this narrow way is unreasonable, and is certainly not supported by the
available evidence. Stereotype threat, in this context, is not meant to be an
environmental explanation for the entirety, or even some large part, of the “IQ gap,” but
rather provide an example of the kind of environmental differences between populations
that are easily missed in these analyses, and yet can have profound effects on
performance. The provide, in other words, a dramatic demonstration of the power of
what might otherwise seem like implausibly trivial “X-factors.”
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known disparities in the ways that Black and White customers are treated in retail
establishments (see e.g. Gabbidon 2003; Harris et al 2005 and cites therein; Schreer et
al 2009 and cites therein, etc. ), being treated rudely or accused of theft by a clerk
means something different to a Black shopper than to a White shopper. Given the
existence of racial steering and housing discrimination more generally (whether
conscious or not) by landlords, real estate agents, and the like (see Yinger 1995, 1997;
Carpusor and Loges 2006; Roscigno et al 2009; etc.) being ignored, brushed off, or redirected to a more “appropriate” neighborhood, means something different to Blacks
searching for housing than to Whites. Given the known racial bias in hiring decisions
(see e.g. Bertrand & Mullainathan 2004; Pager, Western and Sugie 2009; Pager,
Western, and Bonikowski 2009; etc.), having ones résumé ignored means something
different to Blacks engaged in job searches than it does for Whites.
In none of these cases can one “control” for the environmental variable by finding
places where members of the different population experience similar environments,
because the meaning of the environment depends on the race of the individual
experiencing the environment, and not on the “external” features of the environment 14. It
simply doesn’t matter that both Black and White Americans encounter rude sales clerks,
for example (or get pulled over for trivial or non-existent traffic offenses, or have their
résumés ignored, or…) because “the same” rude behavior means something different in
14

Lewontin, in his 1983 / 1985, argued that this kind of difference in the ways that

organisms perceived and made use of their environments was a kind of “construction”
(1985 99), and part of what made individuating environments without reference to the
particular organisms involved impossible.
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the two communities15. While in principle one could compare, say, Black and White
Americans who had roughly equal numbers of broadly negative encounters with the
police over some period of time, doing so would not control for the variable of interest,
because the negative encounters have different meanings for the two groups. It doesn’t
even matter that there is very likely some particularly unlucky White driver who has
been subjected to more pretext stops than some particularly lucky Black driver; in one
case, the pretext stops lack racial meaning, and in the other, no matter how rare they
are, they are suffused with racial meaning. They are not the same kind of event, and the
frequency with which they are encountered by some particular person doesn’t matter to
that.
The populations in question are best thought of as not simply encountering
particular kinds of environments with different frequencies, but with encountering
different kinds of environmental conditions entirely. It is for this reason that Flynn,
writing in 1980, was mistaken when he claimed that:
Racism is not some magic force that operates without a chain of causality.
Racism harms people because of its effects and when we list those
effects, lack of confidence, low self-image, emasculation of the male, the
welfare mother home, poverty, it seems absurd to claim that any one of

15

Note well that it is at least in part because of the histories of these kinds of unequal

treatments, and the cumulative effects – both on individuals and on populations – of
these kinds of unequal treatments, that they have very different meanings.
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them does not vary significantly within both black and white America.
(Flynn 1980: 60)
Even if particular “effects” vary within both populations, the meanings that those effects
have, because in the part of the history of how and why those effects are distributed
within the populations, is very different. No White American is harmed by “poverty” in
the same way as Black Americans are harmed, because the meaning of poverty, as
well as its causes and history, are different in the two populations. Certainly many White
Americans are poorer than many Black Americans, and their poverty has many horrible
effects on the children growing up in those poor homes, but those effects may well be
very different because the history and meaning of the poverty is different in the two
cases. Even if, as suggested below, some of the harms of poverty, say, are shared
within the two populations, some of the harms – namely, those associated with racism
and history of race in the U.S. – will be unique to particular populations.

III. Searching for Evidence of “X-Factors”
In their discussion of Nisbett (2009), Rushton and Jensen (2010) summarize
some of the claims Nisbett and others have made regarding the profoundly different
environments experienced by Black and White Americans, all of which would, intuitively,
seem to disadvantage Blacks with respect to average performance on IQ tests and
related measures. These include: “poor prenatal care and nutrition, relative infrequency
of breast-feeding, deficiency of vitamins and minerals, lead poisoning, fetal alcohol
poisoning, poorer health care, greater exposure to asthma-causing pollution, emotional
Page 16 of 45

trauma, poor schools, poor neighborhoods along with the less desirable peers who
come along with the territory, and much moving and consequent disruption of
education,” as well as different parenting styles (associated in part with the above
stressors), stereotype threat, involuntary minority / caste status, and a host of other
factors (Rushton and Jensen 2010 16). These do, on the face of it, seem to form a
reasonable sub-set of the kinds of factors to suggest as environmental causes of the “IQ
gap” 16.
What is surprising, however, is that Rushton and Jensen do not then actually
address these possible causes, per se. They do not, for example, explore or even cite
literature on the effects of e.g. home ownership measures on children’s cognitive
16

Note that there are two distinct elements to many of these factors; a child growing up

in a home with a single under-employed mother and an absent father will suffer a
variety of disadvantages that will impact cognitive development, whatever their race.
But the underemployment of the mother, say, is very different in kind; in one case, it is
wrapped up in practices that predictably result in racist outcomes (whatever the intent),
and in the other, it is not (e.g. Pager, Western, and Bonikowski 2009) Similarly, the
absence of the father emerges from a very different sociological background; in one
case, a background suffused with the effects of a long history of racism and the
associated limitations on available opportunities, and in the other, it is not (see e.g.
Flynn 2011). Rowe et al 1994 and 1995 show, to a first approximation, that the
disadvantages due to the lack of income in the two cases have a similar impact; for the
reasons explained in below, the research does not show that there are no additional
impacts.
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development (see e.g. Haurin et al 2001), and then argue that the expected effects are
too small to matter, or misleading, etc. Instead, they claim that if any causes like this in
fact were responsible (in part) for the “IQ gap,” that this would be revealed by a
statistical analysis that searched for differences in the effects that other factors have on
the average IQ scores of Blacks and Whites (Rushton and Jensen 2010 16-17).
It is this kind of analysis that Sesardic is referring to when he argues that if there
are some environmental differences that affect only one population (“X-factors”), since
those environmental influences will vary within the population in which they occur, the
effect of those environmental influences should be detectable. He writes:
Even if the X-factor does not exert its influence via VE factors, there is still
a way to detect its presence. Assuming that it varies within the minority
group (surely not all blacks are exposed to the same degree of
discrimination!), the X-factor would increase the phenotypic variance in the
affected group as well as the variance in any variable “touched” by the Xfactor. (Sesardic 2005 141)
Since no increased variance is detected, Sesardic continues, the “X-factor”
hypothesis is, at best, problematic.
This is the same reasoning than Rushton and Jensen deploy in their response to
Nisbett. They note that at least some of the kinds of factors Nisbett is drawing attention
to are “X-factors” and claim that:
One way to test whether hypothesized X factors are operating to lower IQ
scores for Blacks on standardized tests is to compare the similarity of the
Page 18 of 45

correlations between background variables (such as the home
environment or the peer group) and outcome measures (such as
scholastic achievement or delinquency rates). If Black-specific X factors
are truly having an effect, some of these correlations for Blacks should be
offset (up or down). (Rushton and Jensen 2010 16)
Since several studies (Rowe et al 1994 and Rowe et al 1995) found “no
distortions in the correlations between the background variables and the outcome
measures,” Rushton and Jensen conclude that there is no evidence for “any minorityspecific developmental factor” (Rushton and Jensen 2010 16-17) (they make a similar
argument in their 2005a 249-253).
The argument, in a nut shell, is that if there is some “X-factor” that is depressing
Black IQ scores (but not the scores of Whites), then, assuming that this factor varies
within the Black population, some Blacks will be exposed to greater, and some to
lesser, “X-factor” related score-depression. Assuming that this variation is random with
respect to what the distribution of scores would have been in the absence of the “Xfactor,” the overall variance of Black scores should be higher, since the new range of
scores will have been created by randomly suppressing the scores of Blacks, but not
Whites, by a varying amount from what the scores would have been in the absence of
the “X-factor.” Alternatively, if some variable is usually associated with some portion of
the variance in IQ test scores in a population, the presence of an “X-factor” that
increases the overall variance should reduce the proportion of the variance associated
with that factor (if it is unrelated to the X-factor) or increase the proportion of the
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variance associated with that factor (if it is correlated with the X-factor). Either sort of
change, if detected, would be evidence of the existence of such a factor.
To see how this is supposed to work, imagine two populations, each of which has
a normal distribution of scores around a mean of 100 with a standard deviation of 15
(for the sake of the parallel to IQ test results). If we suppress the average score of one
population by 15 points, by reducing the score of each individual member of that
population by between 0 and 30 points (with a continuous uniform – a flat – distribution,
such that the average reduction is 15 points, but no value is more likely than any other),
it is clear that the distribution of IQ scores in that population will look quite different; the
mean will have shifted down to 85 (by design) but the variance – the spread of the
scores – will have increased (in this example, the standard deviation will trend towards
around 17, up from the original 15) 17. This difference would be easily detectable as
statistically significant even with fairly modest sample sizes 18.

17

Two methods are used in this paper to analyze the effect of various hypothetical

influences on these patterns. In the first, used mostly for qualitative analysis, a normal
distribution with a population size of 1000, a mean of 100, and a standard deviation of
15 was generated (using Wessa 2008); the populations so-generated were then
manipulated as described in the text using Excel. Multiple “runs” were then averaged to
generate estimates of the average changes in the standard deviations and variance;
differences in the population variances were tested for statistical significance (at the .05
level) via the F-Test in Excel. In the second, R (with the “car” package installed) was
used both to provide greater statistical power and additional confidence in the results,
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The argument endorsed by Sesaric, Rushton and Jensen, and others, essentially
follows this reasoning. If, for example, the IQ scores of Blacks are being suppressed by
an “X-factor” variable that varies within the Black population, but is absent from the
White population, the distribution of test scores by Blacks should be different (have a
larger variance) than that of Whites. Alternatively, such a variable should produce
changes in the association other variables (family income, say) have with IQ scores.
Since no such differences have been found, Rushton, Jensen, and Sesardic reject the
hypothesis that there is any such factor, or at least regard the hypothesis as having
been rendered less plausible.

IV. Missing Evidence of X-Factors and the Role of Assumptions

as well as to provide better quantitative estimates of the power of the statistical tests to
detect differences in the variance; here, Levene's test of homoscedasticity of variances
was used to test for statistical significant results (again, .05 was chosen); samples were
rerun for 10,000 loops in these cases. (The R scripts used are available online in
“additional materials”.)
18

R-based simulations, as described above, show that for a sample size of 1000 in

each population, the Levene test would reveal a statistically significant difference in
99.5% of the trials. For a sample size of 500 in each population, the difference would
be significant in over 90% of the cases. It is worth noting that for a sample size of 100
in each population, however, the difference would only be found to be statistically
significant in about 30% of the trials.
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There are several lines of argument that suggest that the failure to find the sorts
of differences described above should have been expected. The most obvious
emerges from reflecting on the assumptions used to explore the effect of the so-called
“X-factor” on the statistical relationships in question. In the above example, it was noted
that one had to assume that the “X-factor” varied within the population in question. The
reasoning, recall, was that if the “X-factor” was something like ‘the effects of racism,’
then, since surely not every Black in America was exposed to the exact same level of
racism (or to racism that had the same influence on their performance on IQ and related
test measures), some Blacks would have their performance on IQ and similar measures
reduced by relatively more, and some by relatively less, than the “average” of 15
points19.
But in running the simulations that revealed that for reasonable sample sizes, a
statistically significant difference would generally be detectable, it was assumed not just
that that those radicalized environmental differences associated with growing up and
living as a Black person in America that influence performance on IQ (and related) tests

19

The “15 point” assumption here is unnecessarily high, but is used for illustrative

purposes. First, see footnote 2, above, on arguments surrounding the actual value of
the current “gap” in the U.S. context. Second, note that no hereditarian currently claims
that no part of the current gap, whatever that gap may be, can be accounted for via the
usual mechanisms of VE-style environmental differences (see e.g. Rushton and Jensen
2005a 279).
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varied between members of the relevant population, but that the effects of these
environments could be treated as a single effect, an effect that varied from nearly
absent (no effect) through very significant (a 30-point decline in average IQ score), with
every reduction in score being equally likely - a uniform (flat) distribution. While the
claim that every Black American experiences an environment that results in an exactly
equal disadvantage (say, is exposed to exactly the same amount and kind of racism) is
implausible, so too is the assumption of a uniform distribution. A Black child growing up
in America is surely not equally likely to experience no racism, moderate racism,
extreme racism, etc. Nor does it seem at all reasonable to think that “racism” is a single
kind of effect, such that the same “thing” (“racism”) is experienced by e.g. a child of poor
Black Americans growing up in the rural south and a child of middle-class Black
Americans growing up in a city in the Northwest.
If we reject a uniform (flat) distribution, there are two obvious ways in which one
might simulate the influence of these racialized environmental harms to make the
assumptions somewhat more realistic.
First, one could consider the possible effects on IQ score of multiple different “Xfactor”-type environmental stressors, and the extent to which these would be expected
to vary quasi-independently. No White Americans, I have argued, grow up in
environments that are relevantly similar overall to any of the environments in which any
Black Americans grow up; however, there are obvious and important differences in the
environments in which different Black Americans grow up. Differences in parental SES,
education, etc., will obviously be important to the kinds of racialized environments
(including racism) encountered, as will the different experiences of growing up in the
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broadly Southern states versus, say, the North-East, as will broadly urban, suburban,
and rural divides, etc. The racism (and racialized environments more generally) faced
by e.g. young Black men in poor urban centers is different from, and will be experienced
differently then, the racism (and racialized environments more generally) faced by a
young Black women attending an elite University. In each case, some kinds of
environmental stressors will be more common (and/or have larger effects), and others
less common (and/or have smaller effects). But neither environment, nor any of the
racialized stressors, is relevantly similar to the sorts of environments faced by (any)
White Americans.
So for example, surely not every Black American who is given an IQ test (or
related standardized test) suffers the same amount of stereotype threat (see e.g.
Nguyen and Ryan 2008), and there is some research that suggests that the extent to
which Black American test scores are reduced by stereotype threat varies between
particular demographics (see e.g. McKay et al 2003). But the risk of suffering
stereotype threat, and the severity of the effect, are likely broadly independent of e.g.
the effects of preterm birth associated with the severity of the mother’s experiences of
racism (see Collins et al 2011). Neither influence is present in White Americans, both
vary within the Black community, and the effect of these factors likely vary broadly
independently from each other.
We might simulate the effects of such multiple quasi-independent factors by,
instead of subtracting some value for one environmental variable from members of one
of the populations(where the value is chosen at random from a continuous uniform
distribution of between 0 and 30 points), subtracting values for multiple variables, each
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of which we treat as a uniform distribution 20, chosen so that the average value
subtracted comes out to 15 points. The average reduction in the outcome will be 15
points for the population so-treated (again, by design), but the distribution of reduction
will no longer be uniform overall (indeed, as the number of variables with small
independent effects increases, it will come to approximate a normal distribution; see
below). We might, for example, choose 3 variables, each of which varies between 0 and
10 points, or 6 variables, each of which varies between 0 and 5 points, or 10 variables,
each of which varies between 0 and 3 points; in each case, given the uniform
distribution of each variable, the average reduction in the score will be 15 points. Given
these assumptions, as the table below shows, even with very large sample sizes one
would be unable to reliably detect a difference in the variances (see table 1).
# of environmental

Number of Individuals per Population

variables

500

1000

5000

3 (x 10 points)

7%

10%

30%

6 (x 5 points)

5%

5%

7%

20

It is worth stressing that the assumption of a uniform (flat) distribution remains

unrealistic, even in this modified case, but it chosen for illustrative purposes. Also, it is
of course implausible that each factor would have the same size effect; more likely is
that there multiple factors with, say, variable medium-sized effects and more factors
with smaller effects, some of which can vary broadly independently from each other and
others of which are more strongly correlated. But as long as there are sufficient factors
that vary broadly independently, the basic logic of the simulation holds.
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10 (x 3 points)

4.5%

4.8%

5.5%

Table 1: Given multiple independent environmental X-factors, each with a continuous
uniform distribution, how often will a statistically significant (Levene’s test, .05)
difference in variance between the populations be detected? 21
Alternatively, one might imagine that we can treat all the different environmental
harms as inputs into one “X-factor,” and that given the large number of different quasiindependent racial harms, that the overall effect could be treated as a single variable
with a normal, rather than as a continuous uniform distribution, with a mean of 15 and
some standard deviation to be determined. If we imagined the variance within this
combined X-factor to be the result of many many factors with small independent effects,
we might set the standard deviation very low, say to 1. If we imagined that the variance
would be similar in magnitude to the variance of realized performance on IQ tests in
general, we would set the standard deviation fairly low (say, at around 2.25 or so). If we
imaged instead that much of the factor was the result of relatively few, highly correlated
inputs with large effects we would set the standard deviation fairly high. In any case, we
can explore how changing assumptions about the distribution and variance. Again, for
most reasonable assumptions and realistic sample sizes, differences in the variance will
not be reliably detected (see table 2).
21

Simulations were run on R, as described above. The percentages given are how

often the Levene test revealed a difference significant at the .05 level between the
variance of the population treated as described, and an untreated population. Keep in
mind that in setting .05 as the cut-off, results close to 5% are indistinguishable from the
expected false positive rate.
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Standard Deviation

Number of Individuals per Population

of Distribution

500

1000

5000

1

4.8%

5.2%

5.4%

2.25

5.9%

6.0%

12%

3.5

8.5%

13%

42%

5

20%

34%

93%

Table 2: For a combined X-factor that varies in the population in a normally distributed
way, how often will a statistically significant difference in variance between the
populations be detected?

That the correlation matrices presented by Rowe (1994, 1995) do not vary in
statistically significant ways between the populations tested is supposed, according to
Rushton and Jensen, provide evidence that there are no environmental stressors
unique to Black Americans that could be responsible for any significant part of the socalled IQ gap (Rushton and Jensen 2010 16-17). But given the particular populations
studied, and the sample sizes available, the particular statistical methodologies
deployed have somewhat limited power to detect even known extant effects, and so it is
known that even effects of fairly modest sizes would likely be missed. 22 As the above

22

Dickens and Flynn 2002 make a similar point regarding the low power of actual

studies to detect changes of this sort. It is worth noting as well that Hanscombe et al’s
(2012) analysis of the sample size necessary to detect fairly substantial changes in
heritability, and the associated changes in variance, associated with GxE interactions,
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shows, a variety of hypothetical pathways invoking “X-factors,” none of which are
terribly implausible, can account for both the entire IQ gap, and the failure of searches
associated with changes in variance to detect statistically significant differences23.
This result should not come as a surprise. It is worth reflecting on the those
places where radical differences in IQ test performance are known to not reflect genetic
differences, but where no particular environmental difference sufficient to explain to
change is readily identified. There is, for example, no evidence of an increase in overall
variance, nor in the association with other variables, associated with the increase in IQ
scores within particularly populations over time, nor is at all clear what, precisely, the
particular environmental changes that wrought those increases actually were (the

put the minimum sample size at about 5000 twin-pairs, over an order of magnitude
larger than the sample sizes deployed by Rowe (1995) and substantially larger than
those deployed by Rowe (1994), although the differences in the methodologies
deployed limit the value of such comparisons.
23

The statistical technique deployed by Rowe – comparing correlated vectors – looks

for differences in the covariances of a range of variables. Rowe et al stress that an
advantage of this approach is that it does not require specifying a model; however,
testing the sensitivity of the approach would require specifying a model, and the
sensitivity of this approach, compared to the sensitivity of simply looking for differences
in the overall variances, will depend on the details of how the (hypothesized) “X-factors”
interact with the identified variables (generally supposed to be “VE-factors”). But there
is no reason to suppose that it will in general be more sensitive.
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“Flynn” effect) (see e.g. Dickens and Flynn 2002 for discussion). 24 That there has been
no obvious change in the variance in a case where, if the argument was correct, such a
change should clearly be found is obviously problematic. This may mean that the effect
in question is present but unidentifiable by the statistical tests employed (for example,
the effect might be distributed in a different way than the hypothesis suggests, as
suggested above), or it may mean that there is no effect to be found (again, see
Dickens and Flynn 2002 for discussion). It implies, in other words, that there is
something wrong with the reasoning that led us to expect such an effect. Whatever that
may be, our failure to find such a signal in these cases also implies that our failure to
find such effects in other, relevantly similar circumstances, cannot count as evidence in
favor of the hereditarian hypothesis, given the absurdity of that hypothesis in these
cases.
For the purposes of this argument, note that it doesn’t matter whether the
changes in IQ scores over time associated with the so-called “Flynn effect” reflect “real”
changes in intellectual ability or not. Jensen, Rushton, and other hereditarians often
claim that they do not reflect gains in “g” – general intellectual ability – and don’t hold
well for highly g-loaded tests (see e.g. Rushton and Jensen 2005a 269); others dispute
24

Nor are any such effects obvious in the changes in IQ scores in nations that have

undergone great economic growth or social change (e.g. East Germany, Roivainen
2012), though here it would be more fair to say that no one has looked closely for
changes. Similarly, there is no evidence that regional differences in IQ scores within the
U.S are associated with differences in the variance of scores, or associations between
the scores and other variables, but, again, little work has been done searching for them.
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this claim (see e.g. Colom et al 2001 and cites therein) or regard it is as irrelevant (see
Flynn 2010 and cites therein). However, for the search for changes in variance
associated with population specific X-factors, it doesn’t matter whether the gains reflect
“real” gains in cognitive ability or not. The gains in scores, whether they reflect “real”
cognitive gains or not, must have a cause, and that cause must be environmental. If
environmentally mediated gains leave a detectable signal, that signal ought to be clear
in these cases, whether or not the gains in question are gains in “g” or something else
entirely.
One might wonder, given the basic structure of the arguments above, why a
change in variance would be expected for environmental but not genetic differences.
The hereditarian position, recall, is that there are average genetic differences between
members of the different “races,” and these genetic differences are responsible for at
least a large part of the IQ gap, via relatively direct effects that these genes have on the
development of those intellectual abilities associated with performance on IQ tests and
related measures. But unless those genetic differences are either uniform within the
populations in question, or produce, via another mechanisms, a similarly uniform
depression of scores, the same argument regarding an increase in variance, or a
change in correlations with other environmental factors, ought to hold.
Here, one might reason that one should not expect to observe such changes
associated with genetic differences because such differences are hypothesized to
involve differences in many genes, each of which vary independently, and each of
which has only a small effect. Certainly, if the hypothesized genetic differences are
differences in genes that are associated with differences in intellectual ability within both
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populations, this result must hold; there are simply no individual genes with large
enough effects to matter alone. Despite large-scale and intensive searchers, very few
alleles associated with differences in IQ test performance (within “White” populations)
have been identified. While the contemporary estimates for the heritability of IQ test
performance cited by hereditarian researchers range in the .5-.8 zone 25, searches have
uncovered genes associated with no more than a tiny fraction of the variance (see e.g.
Plomin 2013, Plomin et al 2013), and some researchers claim that most of these are
likely false-positives (see e.g. Chabris et al 2012). Given the power of current methods,
it is believed that any locus responsible for at least .5% of the variance ought to have
been discovered, as well as at least many of the loci responsible for effect sizes of at
least .1%, or somewhat less, of the variance (see e.g. Davis et al 2010; Plomin et al
2013). This has led some to the conclusion that if the current heritability estimates are to
be believed, there must be at least hundreds, and perhaps thousands, of genes
responsible for the variation in realized IQ test performance (and similar measures)
within any particular population, each with a very small effect. If it is the relative
frequencies of alleles of these genes that are supposed to vary between the populations
then the net result would be a difference in realized IQ test taking performance with a
very small standard deviation, resulting in a change to the distribution that would not be
expected to change the variance in a detectable way.

25

Again, these estimates are controversial; as noted above, Plomin currently argues for

numbers in .4-.6 range, and some researchers arguing that much lower estimates are
reasonable (see e.g. Nisbett 2009 and cites therein).
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In the end, the failure to find a change in the variance or a change in the
association between variables speaks only against prima facie relatively unlikely
versions of either the hereditarian or environmental hypotheses; this approach is
fundamentally unable to distinguish between more reasonable versions of the two
hypotheses under consideration. The hypothesis that is genetic differences that are
doing the work needs to posit differences in many (perhaps hundreds or thousands) of
genes, each with tiny effects. But positing, without any evidence, systematic differences
in hundreds or thousands of genes of small effects is surely no more plausible than
positing multiple environmental differences with small effects! Indeed, as noted above,
we do know of some environmental differences between the populations that are
verifiably associated with differences in performance on IQ tests and related measures;
we know of no genes that are so-associated.

V. Testable and Untestable Hypotheses
It is impossible to systematically control for the different environments
experienced by different populations in the U.S. One cannot find e.g. Black and White
children who have in fact grown up under “the same” environmental conditions, because
no such children exist. Nor can one discover the effects of various differences in
conditions within each population, and extend those results to between-population
differences, because there are between-population differences that are not reflected
within each population. Must, then, hypotheses regarding possible environmental
causes remain equally untestable? Not quite.
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Active manipulation of environmental variables suspected of being causally
related to differences in the development of the cognitive abilities associated with
performance on IQ tests is, of course, eminently possible. Indeed, making those kinds
of changes is precisely what those who regard the gaps in average performance
between populations as a social justice issue hope to do 26. But insofar as current
racism, and the effects of past racism, are responsible for the gap between the average
scores of Blacks and Whites (in the U.S., and more broadly), one must recognize that it
is unlikely that the gap will be eliminable in the near-future. Racism is simply too
ubiquitous, and the effects are too varied, systematic, and long-lasting, for there to be
any real hope of eliminating its effects in the near-term 27. But working to eliminate those
effects, even knowing that failure, in the near term, is inevitable, remains the only
decent course of action available to us.
26

Lewontin’s claim that “the only way we could answer” the question “How Much Can

We Boost IQ
and Scholastic Achievement?” would be to try to boost IQ and scholastic achievement is
apropos here (1993 35).
27

Again, it is important to stress that given what is now being learned about maternal

imprinting and epigenetic changes associated with stress, eliminating the effects of
racism should be recognized as a multi-generational project; even if, magically, racism
were to vanish tomorrow, social-economic resources were redistributed completely
equally, and all newborns randomly distributed across the population, it would very likely
still be at least several generations before the full effects of racism were eliminated!
See note 5, above).
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