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Indeed, for virtually every social comparison bias one might
label “positive illusion” there appears to be a complementary
“negative illusion.” People overestimate their likelihood of
beating a competitor when the contest is simple (such as a
trivia contest involving easy categories), but underestimate
those odds when it is difficult (such as a trivia contest involving
difficult categories; Moore & Kim 2003; Windschitl et al. 2003).
Roommates overestimate their relative contribution to tasks
involving frequent contributions like cleaning the dishes, but
underestimate their relative contribution to tasks involving infre-
quent contributions like cleaning the oven (Kruger & Savitsky
2009). And preliminary work suggests that although people over-
estimate their degree of control over that which can be controlled
easily, they underestimate their degree of control of what cannot
(Kruger, unpublished data).

That said, it would be misleading to suggest that these results
imply that, ecologically speaking, negative illusions outnumber
positive ones. The above research does not speak to this question,
nor is it an easy – or perhaps even possible – question to answer.
What the research does suggest, however, is that there is reason
to question the assumption that positive illusions are the norm for
healthy individuals. It may be one of those “things we know that
just ain’t so” (Artemus Ward, as cited in Gilovich 1991). It is
perhaps worth noting that it was likely not Artemus Ward who
said those words, but instead the late humorist Josh Billings.2

NOTES
1. As the reader may have noticed, the examples are related. In each

case, people overestimate relative standing when absolute standing is
high and underestimate relative standing when absolute standing is low
(see Chambers & Windschitl 2004; Moore & Healy 2008).

2. Thomas Gilovich, personal communication.
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Abstract: In their pursuit of adaptively biased misbelief-making systems,
McKay & Dennett (M&D) describe a putative doxastic shear-pin system
which enables misbeliefs to form in situations of extreme psychological
stress. Rather than discussing their argument, I consider how this
shear-pin system might combine with both pathological belief-making
(“culpable” breakdowns caused by neuropathy) and normal belief-
making to explain a spectrum of delusions.

Textbook definitions of delusions (as, e.g., false beliefs) are
inadequate to capture the nature of pathologies that cause delu-
sions (see David 1999; see also McKay & Dennett’s [M&D’s]
comment that delusions might sometimes be “serendipitously
true” [sect. 1, para. 2]). The three signs that clinicians use to diag-
nose delusions (incorrigibility, subjective certainty, and incom-
prehensibility) are better pointers to the nature of these
pathologies than are textbook definitions. Incorrigibility refers
to the rigid persistence in the face of rational counter-argument.
Subjective certainty concerns the quality of self-evident truth
with which delusions are espoused. Incomprehensibility can be
“sheer” or “contextual” (Langdon & Bayne, in press). The sheer
content of some delusions is sufficient as to render them incom-
prehensible; the belief that one is dead (Cotard delusion) is like
this. Mundane delusions, like delusional jealousy, are contex-
tually incomprehensible; patients with these delusions lack the
evidence, or lack the irrefutable evidence that would warrant

the subjective certainty with which the delusion is espoused
(e.g., a patient once vehemently justified her persecutory delu-
sion about a neighbour by referring to the provocative way in
which the neighbour had intentionally jingled her keys when
walking ahead of the patient).

In our original “two-deficit” model, Langdon and Coltheart
(2000), we proposed two distinct, concurrent pathologies to
explain the incomprehensibility and the incorrigible, subjective
certainty of bizarre monothematic delusions. The first break-
down explains why a delusional person generates a fantastic
thought with content so beyond the bounds of normal experi-
ence. This first break also varies from patient to patient to
explain the variable delusional themes. First breaks to sensory/
somatosensory mechanisms were our primary focus; these
distort perceptual experience and so explain the sheer incompre-
hensibility of bizarre delusions. Since many non-delusional
people experience distorted perceptions (e.g., phantom-limb
sufferers), a second break was proposed to explain the failure
to reject the bizarre thought as implausible: the incorrigibility.
Current conceptions of this second break vary; see, for
example, M&D’s discussion of excessive biases towards either
observational adequacy or doxastic conservatism. Langdon and
Bayne (in press) propose that the second break in bizarre mono-
thematic delusions is an inability to inhibit a default setting to
upload and maintain the content of perceptual experience into
belief (see also, Davies et al. 2001). For example, the patient
with a mirrored-self misidentification delusion misperceives a
stranger in the mirror, misbelieves that there is a stranger in
the mirror, and cannot reason as if there only seems to be a stran-
ger in the mirror. It is this inability to inhibit the misperceived
reality that explains the self-evident, subjective certainty.

In Langdon and Coltheart (2000), although we focused on
pathology, we also considered normal belief-making. Normal
processes, we suggested, might nuance specific elaborations of
a bizarre delusion: One Cotard patient with an internalising attri-
butional bias might believe that God is punishing her for her evil
ways, while another Cotard patient with an externalizing bias
might believe that evil doctors have stolen her “life essence.”
Normal processes might also feature in the generation of
mundane delusions by way of expectation-fuelled attentional
biases concerning, for example, a straying partner (delusional
jealousy) or health concerns (hypochondrial delusions). Even a
mundane grandiose delusion, like believing that one is a gifted
pianist despite poor playing skills and vocal audience criticism,
might begin with the positive illusions that interest M&D.

Combinations of pathological and normal belief-making explain:
normal beliefs about normal experiences (with no pathological
breaks present); normal beliefs about bizarre experiences (with
only a first break present, as occurs, e.g., when an aberrant
signal of familiarity causes insightful déjà vu); mundane delusions
(with only a second break present); and bizarre delusions (with two
breaks present). Expanding the framework in this way prompts
two questions, though. The first concerns the adoption of the
belief. The adoption of a bizarre delusion which has been triggered
by some disturbance of sensory/somatosensory processing is rela-
tively straightforward to explain by way of a default to believe our
senses, at least initially. The adoption of a mundane delusion is less
straightforward to explain; when and why does a worrying or a
fantasizing become a convicted believing? The second question
concerns the nature of the second break; is it the same in
mundane and bizarre delusions? This seems unlikely if the
second break in bizarre delusions is an inability to inhibit a
default setting to believe what our senses tell us.

In a recent review of persecutory delusions, which are often
mundane, Langdon et al. (2008) found no compelling evidence
for the involvement of right-frontal brain damage; we suspect
that brain damage of this type underpins the second break in
bizarre delusions. More recently, therefore, we have shifted to
a more general, “two-factor” approach (e.g., Coltheart 2007) to
ask two questions about each delusion: (1) What generates the

Commentary/McKay & Dennett: The evolution of misbelief

BEHAVIORAL AND BRAIN SCIENCES (2009) 32:6 527



delusional content in the first place? (2) Having once entertained
a particular thought, why does a deluded patient cling to it rather
than reject it? Sometimes the answers will be neuropsychological
and sometimes they will be motivational.

But, even if the aetiology of the second break is sometimes
motivational and sometimes neuropsychological, the second
break might still be similar at an on-line cognitive level. M&D’s
idea of “doxastic shear-pins” is relevant here. If belief-making
components shear in situations of extreme psychological stress
to permit beliefs that would ordinarily be rejected, I assume
that the shearing is localized and constrained by the context. I
also assume that the shearing involves some on-line neural/cog-
nitive “short-circuit,” as opposed to a stable neuropsychological
impairment. If so, then perhaps we might describe the second
break in all delusions, bizarre or mundane, as a “doxastic inhibi-
tory failure”: a failure to “demote” a belief so as to reason about it
as if it might not be true. In bizarre monothematic delusions, this
failure might only manifest via an inability to inhibit a default ten-
dency to upload and maintain (distorted) perceptual experience
into (mis)belief; in mundane motivated delusions this failure
might only manifest when the psychological cost of demoting
the belief into a “maybe-it’s-not-true” mental space is too great;
and in dementing patients with widespread bizarre and/or
mundane delusions this failure might reflect more general inhibi-
tory compromise.
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Abstract: McKay & Dennett’s (M&D’s) description of beliefs, and
misbeliefs in particular, is a commendable contribution to the literature;
but we argue that referring to beliefs as adaptive or maladaptive can
cause conceptual confusion. “Adaptive” is inconsistently defined in the
article, which adds to confusion and renders it difficult to evaluate the
claims, particularly the possibility of “adaptive misbelief.”

McKay & Dennett (M&D) open their article by presenting what
they consider the “prevailing assumption” (sect. 1, para. 2) of
modern evolutionary analyses of belief, namely, that true beliefs
are adaptive and misbeliefs maladaptive. However, M&D also
present and appear to endorse the content of several quotations
(e.g., from Bloom 2004; Ghiselin 1974; Haselton & Nettle 2006;
Stich 1990) that showcase an alternative evolutionary perspective:
that beliefs are not relevant to natural selection unless they
contributed recurrently to differential reproduction, and, further-
more, that there is no reason to assume that only the true beliefs
of our ancestors met this criteria. These quotes suggest that what
M&D refer to as the “prevailing assumption” of evolutionary
analyses of belief is in fact not the prevailing assumption; but
this is a relatively minor issue that we do not explore further
in this commentary. Instead, we address a more pressing
concern: M&D’s analyses are not based on a coherent
definition of “adaptive.”

The aim of the target article is to evaluate the assumption that
misbeliefs themselves are maladaptive, and to examine

candidates for adaptive misbelief. Considering this aim, we find
it surprising that M&D do not provide coherent definitions of
the relevant phenomena. Adaptive misbeliefs are loosely
defined at various places in the article as beliefs that are
“normal” (sect. 5, last para.), “beneficial” (sect. 6, first para.),
that “aid survival” (sect. 6, first para.), “maximize fitness” (sect.
9, para. 5), “facilitate the negotiation of overwhelming circum-
stances” (sect. 10, para. 2), “facilitate the successful negotiation
of social exchange” (sect. 12, first para.), promote “mental
health” (sect. 13, first para.), and “sustain and enhance physical
health” (sect. 13, para. 3, emphasis in original). M&D do not
explicitly define “adaptive misbelief.” Rather, they pose several
questions throughout the article in the process of evaluating
the plausibility of adaptive misbelief, and these questions imply
the sundry definitions we noted. Because it does not provide a
specific definition of “adaptive,” the article lacks a consistent fra-
mework for evaluating the candidates for adaptive misbelief.

Although M&D acknowledge in a note (Note 3) that they con-
flate conceptually “adaptive” and “adapted” throughout the
article, this acknowledgement does not diminish any confusion,
as the reader is left without a specific definition for either
term. M&D also highlight the distinction between psychological
adaptation and biological adaptation. These terms are loosely
defined with reference to a distinction between “human happi-
ness and genetic fitness” (sect. 10, para. 5) – with genetic
fitness loosely defined as “having more surviving grandoffspring”
(sect. 10, para. 5). The latter definition misses many of the con-
ceptual nuances associated with the concept of fitness from an
evolutionary perspective (see Dawkins 1982). Such an oversim-
plification is particularly problematic for an article whose argu-
ments hinge on whether beliefs have had an effect on fitness
throughout our evolutionary history, which would ultimately
determine the status of beliefs as adaptations in and of
themselves.

M&D do avoid a potential confusion in their article by making
a clear distinction between beliefs themselves and the infor-
mation-processing mechanisms that generate beliefs (sect. 5,
last para.). M&D clearly state that they are interested in the
subset of misbeliefs that are generated by properly functioning
cognitive mechanisms, and that these are the candidates for
adaptive misbelief. However, M&D do not justify focusing on
beliefs themselves as opposed to the mechanisms that generate
beliefs, even though a proper adaptationist perspective (Tooby
& Cosmides 1992) focuses not on the output of adaptations
(e.g., beliefs), but on the design features of the adaptations
(e.g., the information-processing mechanisms that generate
beliefs). If the information-processing mechanisms of the mind
are sensitive to context (Buss et al. 1998), then it is plausible
that a belief-generating mechanism can generate true beliefs in
one environment and false beliefs in a different environment.
Our understanding of why specific beliefs are formed requires
an understanding of the mechanisms that generate the beliefs,
and referring to beliefs themselves as adaptations obfuscates
the importance of the actual adaptations (i.e., the underlying
mechanisms).

Despite some conceptual confusion, M&D present several
thought-provoking concepts in the target article. For example,
their categorization of misbeliefs in terms of the functioning
(or malfunctioning) of the belief formation systems provides an
important distinction, although we were surprised to see no
reference to Wakefield’s (1992) strikingly similar and pioneering
evolutionary analyses of dysfunction. We also appreciate the
concept of “doxastic shear pins” (sect. 10), which may offer a
solid foundation for future empirical and theoretical work on
belief formation in extraordinary, psychologically stressful situ-
ations. Finally, M&D’s analysis of beliefs suggests an alternative
to the proper adaptationist perspective by referring to the output
of psychological mechanisms as adaptations. However, the merit
of this alternative is difficult to determine, due to the target
article’s many conceptual confusions.
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