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Specialized Inference Engines as
Precursors of Creative Imagination?

PASCAL BOYER

Abstract. We usually consider imagination in terms of its high-
end, creative products such as literature, religion and the arts. To
understand the evolution of imaginative capacities in humans, it
makes more sense to focus on humble imaginations that are gen-
erally automatic and largely unconscious, and help us produce
representations of, for example, what people will say next, that
people exist when out of sight, or what aspects of our environ-
ment are potentially dangerous. These examples suggest that there
may not be one faculty of imagination but many specialized ‘what
if ’ inferential systems in human minds.

INTRODUCTION

HOW DOES IMAGINATION WORK and how did it evolve? We have intuitive and
seemingly plausible answers to these two questions. We tend to assume that
imagination works mostly by suspending some principles that normally con-
strain inferential processes. We also assume that imagination evolved because
it allowed organisms to transcend the limits of the here and now and to
create entirely new objects and techniques.

Unfortunately, these two assumptions are not altogether compatible, at
least not in this vague form. First, organisms evolve by developing small
increments that provide efficiency gains in solving particular problems, not by
hitting upon a grand new strategy for dealing with any odd problem
(Williams 1966). Second, suspending inferential principles should result not
in novel insight but in the proliferation of irrelevant associations, hardly an
efficient strategy (Tooby et al. 2000).

Part of the problem may be that we usually consider the hallmark of
imagination as creativity or originality— and we then try to work downwards,
as it were, from such grandiose and exceptional achievements to more
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common underlying cognitive processes (Boden 1991, 1994). But human
imagination does not just produce high flights of creative fancy. It is also
involved in the production of highly stable and fairly predictable representa-
tions of possible situations. In some domains of experience, human minds
seem automatically to suggest ‘what-if ’ alternatives to current or past experi-
ence. For instance, faced with a negative outcome, we cannot help imagine
what would have happened had the actual conditions been slightly different
(Roese and Olson 1995). We cannot look at a tool without figuring out in
what way and for what purpose it may be used (Grafton et al. 1997). We
interpret certain aspects of the environment as signs of other agents’ pres-
ence, natural or supernatural (Barrett 2000). We are often led to think of
potential dangers in our environments for which there are only indirect cues
(Fiddick 2004). In such situations, the production of ‘what-if ’ scenarios is
largely outside conscious control and deliberation, although the results, in the
form of possible outcomes, are consciously experienced. So, when we con-
sider the evolution of imagination, it may make sense to start with this
humble capacity, at the low end of the imagination spectrum, and then see to
what extent it is involved in the creativity that we find characteristic of human
imagination (Ward 1995).

Considering this partly tacit form of imagination may be of help in
addressing two central questions about human imagination, concerning
domain-generality and premise-generation respectively. The question of
domain-generality is this: Can we describe imagination of this kind as the
output of a particular faculty, a functionally distinct system that handles
counterfactuals and their consequences? Or is it, alternatively, the output of
several specialized ‘what-if ’ inference engines, each of which is dedicated to a
particular domain of occurrences and possible scenarios? These two
accounts of productive imagination rely on different assumptions about the
neuro-cognitive processes involved and carry different implications for what
could be expected from productive imagination.

The question of premise-generation is this: are there any constraints on
the processes that create the first steps (the premises) of imaginary activities?
A very attractive account of imagination depicts it as a random generation of
thoughts, followed by the selective retention of those thoughts that support
enough inferences to constitute ‘viable’ imaginary scenarios. Or is there an
early selection of imagination premises? Again, these alternative accounts
imply very different evolutionary and functional processes.

11 Pt V Boyer 1602  13/9/07  09:32  Page 240



PREMISE GENERATION: A LATE SELECTION MODEL

We have a great number of studies about the way a mind handles imaginative
productions, once it entertains some counterfactual assumption (e.g. I am a
kangaroo). But we know little about the processes that make some such
assumptions (I am a giraffe) much more likely than others (prime numbers are
mischievous).

To illustrate how this issue of premise generation is both central and gen-
erally ignored in cognitive models of imagination, consider the closely related
domain of pretence. Pretence starts in young children some time around
18 months. It involves typical behaviours such as behaving towards an object
(a cardboard box) as if it was another one (a car), and in later developments
the child behaving as though they were an animal or another person. There
are at least three different computational accounts of pretence, in terms of
simulation (Gordon and Olson 1998), propositional attitudes (Leslie 1987)
or hypothetical reasoning (Nichols and Stich 1999). These models are
accounts of pretence management, as it were, rather than pretence creation.
Our cognitive models of pretence combined with relevant neuroimaging and
neuropsychological evidence reveals some fundamental ways of processing
counterfactual information.

This leaves aside the question, how these pretence premises are generated.
This is a difficult question, notably because it is difficult to formulate in a pre-
cise and tractable way. Perhaps the best way is to start with obvious observa-
tions about the occurrence of pretence in children. Pretence is an early
development and is highly principled, as I stressed above, but it is interesting
that it is also somewhat constrained in its themes and targets. Children gen-
erally start by pretending that one common, accessible object (a plastic box)
is a more interesting but inaccessible one (like a truck), or that a person-like
object (doll, toy animal) really is animate; they also develop animal pretence,
behaving like their idea of a tiger or dog or elephant; later they also pretend
with social roles, acting like doctors, shopkeepers, etc. We know very little
about these limits, because our cognitive models operate downstream, as it
were, from premise generation.

There is one very tempting way of solving this question—which I would
call ‘psychological selectionism’. The assumption would be that there are no
principled processes that generate imaginative premises. That is, the genera-
tion of such initial premises is a random process of thought associations pro-
duced by the simple relaxation of constraints ordinarily imposed on trains of
thought and inferences. Under this account, it would seem difficult to explain
why human imagination tends to go back to the same themes, over and over
again, and eschew some possible conceptual combinations. But the difficulty
could be solved by the other half of a Darwinian model, the process of
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selective retention. Although there are random mutations of thoughts that
produce many possible imagination premises, they are not equally ‘fit’ in the
human mind (Campbell 1960). This is what I would call a late-selection
model, in the sense that the selection of particular contents occurs, in func-
tional terms, after a generation phase during which there is no constraint on
what thoughts are entertained.

This is a very tempting hypothesis, not just because it is clearly parsimo-
nious, but also because at least some phenomenology of imagination seems
compatible with it. Hypgnagogic states for instance often include associa-
tions that are extraordinarily difficult to express once the mind is fully con-
scious again. One entertains associations such as my sister really is a prime
number, electricity is parallel to cheese which lead to other thoughts of the
same kind—unless, that is, one becomes sufficiently awake to consider them,
at which point their very content seems to evaporate. The same occurs in
various altered states of consciousness induced by either ‘disciplines’ (e.g.
meditation, self-hypnosis) or the use of drugs. Importantly, even in such
states, not all associations are that elusive. From dreams or hallucinations or
semiconscious states we can also retrieve associations such as my sister just
turned into a huge lobster or it is raining needles that are perfectly fine imagi-
nation premises. So we do sometimes experience both quasi-random genera-
tion of thoughts of different ‘fitness’ and a subsequent selection of those that
are ‘fit’ for further processing.

RELEVANCE AND EARLY SELECTION

However, the mutation-selection account may be insufficient. First,
imagination-premises are rarely as diverse as a random generation process
would imply. Indeed, hypnagogic states and altered states of consciousness
are remarkable precisely because they include thoughts that do not stand the
test of processing, as it were. In most other contexts, the imagination-
premises that become accessible to conscious inspection are all fit for pro-
cessing. Second, it is difficult to explain how random generation and selective
retention would result in the recurrent themes that we observe in such
domains as religious imagination or literary fiction, and in fact in most
domains of human imagination, as we will see below.

These limits on the range of recurrent human imagination would suggest
that the selection of imagination premises operates, not in terms of formal
processing capacity, but in terms of the connections between those premises
and background knowledge. One may speculate that imagination premises
survive cycles of processing and transmission to the extent that they generate
novel inferences, relative to semantic memory; and that these novel inferences
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would be all the more likely to be retained as they require less processing
effort. Understanding imagination-premises in this way, in terms of relevance
(Sperber and Wilson 1995), would certainly begin to explain some of the dif-
ferences mentioned above. Some possible imagination premises (e.g. the arte-
fact without physical existence) support fewer inferences than other ones (e.g.
the person without physical existence). For instance, an invisible person may
have designs on you, may be watching you, may form moral judgements
about you, may be an ally or enemy, etc.; an invisible object is hard to detect
. . . and that’s that. This difference may explain the different cultural distribu-
tions of these two types of concepts (Boyer 2000). So it would seem that a
relevance-based model could in principle account for some recurrent themes
of human imagination, in terms of a selective process that links them with
non-imaginary assumptions.

But the relevance interpretation implies that the generation of
imagination-premises (and not just their selection) is crucially dependent on
prior representations in semantic memory. Relevance is not just a function of
novel inferences generated but also of the processing effort required to acti-
vate assumptions that would support these inferences. This is where the
organization of semantic memory has a direct effect. To remain in the
domain of religious imagination, why is it that non-physical spirits are
universal while punctuate spirits (e.g. that only exist on Wednesdays) are
never considered? A simple answer would be that it takes great effort to
represent the concept of a person (from which a spirit concept is derived)
and remove the feature of temporal continuity from its representation. In
other words, a feature of semantic memory (that persons are continuous, not
punctuate) makes the generation of imagination premises with punctuate
persons very unlikely.

In the following I will follow this strategy in the description of several
domains of imagination, arguing that there may be an early selection process
that makes certain conceptual combinations much more likely than others.
This pre-selection process stems from the fact that in most domains of
knowledge we routinely process ‘what-if ’ scenarios that produce counterfac-
tual assumptions and inferences from these assumptions. These spontaneous,
generally non-controlled imaginings, in my view, constitute templates on
which more deliberate and creative imagination then builds more original
scenarios that undergo creative selection. If this is the case, if most knowl-
edge domains include some what-if inference engine, it would follow that
these inference engines are independent and specialized—in other words that
there is not one imagination but many specialized imaginations.
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GODS, DEAD PEOPLE AND IMAGINARY FRIENDS

Representations of supernatural agents are universal in human cultures, with
very similar features (Boyer 1994a) and may have been present from the
earliest stages of the cultural explosion in human evolution (Burkert 1996;
Mithen 1996). In the past 15 years, various accounts of specific features of
religion have converged to constitute what could be called a common or
‘standard’ model of religious thought and behaviour, based on the notion
that religious concepts are a by-product of ordinary cognition (Lawson and
McCauley 1990; Boyer 1994b, 2001; Barrett 1996; Pyysiainen 2001; Atran
2002). They ‘parasitize’ cognitive structures that evolved for other, non-
religious reasons. This presupposes a ‘selectionist’ view of human cultural
evolution, as presented in theories of meme-transmission and cultural epi-
demics (Boyd and Richerson 1985; Sperber 1996). Religious concepts and
norms that we find widespread in human cultures are those that resist the
eroding, distorting influence of individual transmission better than others.

The standard account stipulates that there is a limited catalogue of
supernatural concepts, a subset of which is found in religious systems.
Supernatural concepts (found in religion but also in fantasy, dreams, ‘super-
stitions’, etc.) are informed by very general assumptions from domain
concepts such as PERSON, LIVING THING, MAN-MADE OBJECT. A spirit is a
special kind of person, a magic wand a special kind of artefact, a talking tree
a special kind of plant. Such notions are salient and inferentially productive
because they combine (i) specific features that violate some default expec-
tations for the domain with (ii) expectations held by default as true of the
entire domain (Boyer 1994a; Barrett 1996). These combinations of explicit
violation and tacit inferences are culturally widespread and may constitute a
memory optimum (Barrett and Nyhof 2001; Boyer and Ramble 2001). That
is, they are better recalled than conceptual combinations that are either more
outlandish or more in conformity with expectations.

A subset of this supernatural repertoire consists in religious concepts
proper, which are taken by many people as, firstly, quite plausibly real and
secondly, of great social and personal importance. These concepts generally
describe intentional agents so that all standard agency assumptions are pro-
jected onto them (Lawson and McCauley 1990). These agents are generally
construed as combining (i) explicitly transmitted, counter-intuitive physical
or biological features (going through walls, being eternal, born of a god’s
thigh, etc.), together with (ii) tacitly projected, standard mental features (hav-
ing perception, memory, intentions and beliefs). In other words, concepts of
gods and ancestors require minor but consequential ‘tweaking’ of standard
theory of mind (Barrett and Keil 1996). In this sense, the anthropomorphism
that is widespread in religious concepts (Guthrie 1993) is also extremely selec-
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tive. The domain of human features that is invariably projected is intentional
agency, more frequently and more consistently than any other type of human
characteristics.

A similar and related projection is found in the familiar but under-studied
phenomenon of interaction with dead people. As Jesse Bering and colleagues
have shown, common intuitions about the dead, especially the recently dead,
are independent from explicit statements of beliefs in the afterlife (Bering
2002). That is, people’s judgements about whether, for example, a dead per-
son can think, remember, etc., are only partly predicted by religious or meta-
physical commitments. A strong intuition seems to be that mental states seem
all the more likely to be projected onto the dead, the more ‘purely mental’
they are and the more distant from physiology. So the dead are described as
thinking and remembering more often than feeling, which occurs more often
than being hungry (Bering 2002). Indeed, a common feature of interaction
with the recently dead is a discrepancy between biological intuitions, which
have no problem representing the cessation of function associated with death
(Barrett 2005), and our social intuitions which do not stop with biological
death (Boyer 2001): thus the recurrent phenomenon of being angry with the
dead or proud of them as if they were real social partners.

Another salient case of a common domain of productive imagination is
the frequent creation of imaginary friends by young children. From an early
age (between 3 and 10) many children (perhaps more than half of them)
engage in durable and complex relationships with such agents (Taylor 1999
and Chapter 4). These imagined persons or personified animals, sometimes
but not always derived from stories or cartoons or other cultural folklore,
follow the child around, play with her, converse with her, etc. Taylor’s studies
show that having long-term relationships with non-existent characters is not
a sign of confusion between fantasy and reality (Taylor and Hort 1990).
Young children know perfectly well that their invisible companions are not
‘there’ in the same sense as real friends and other people.

SOCIAL INTELLIGENCE AND THE ABSENT AGENT

Why is it that a significant part of social interaction takes place with either
imagined supernatural agents or actual but deceased agents? Perhaps this fea-
ture of spontaneous human imagination is less surprising given human
capacities for ‘mind-reading’ or ‘theory of mind’, geared to interpreting other
agents’ (or one’s own) behaviour in terms of goals, beliefs, memories and
inferences (Leslie 1987; Perner 1991; Whiten 1991). Experimental studies of
mindreading, especially of its developmental aspects, have generally focused
on actual interaction. Participants were required to infer unobservable
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mental states or future behaviour from observable phenomena such as
objects, facial expressions, or previous utterances.

The capacity is of great evolutionary advantage, given the human depend-
ence on social interaction. Humans live in a ‘cognitive niche’ (Tooby and
DeVore 1987), in that they, more than any other species, depend on informa-
tion, especially on information provided by other human beings, and on
information about other human beings. This dependence means that mental
dispositions that help maintain rich and flexible representations of others, of
their goals and their mental states, is crucial.

However, representations of agents in absentia are a constant feature of
human thinking. Many, perhaps most, of our thoughts about other people
are entertained when they are not around. Memories of what people did or
said, as well as expectations, fears and hopes of what they may do, are a con-
stant theme of trains of thought and ruminations (and also the quintessen-
tial subject matter of social gossip). It may be a special feature of the human
mind that we can create such representations and more importantly run
social inferences about them. It is certainly a central capacity of human
thinking, appears early, is universal and distinctive of normal human minds.
This capacity to engage in social interaction in absentia is probably at the
origin of all the other dispositions for simulated interaction described above.

But why should we have this capacity? From an evolutionary standpoint,
it would seem that such thoughts take time and energy away from considera-
tion of present people. An explanation may be that thoughts about absent
agents are necessary and useful given the computational constraints of social
interaction. Any such situation presents us with a whole gamut of possible
actions from our partners as well as possible reactions to our own behaviour.
Reactions on our part should be fast but also appropriate. The potential cost
of mismanagement of social relations is huge for humans, given their
dependence on cooperation for survival (Boyd and Richerson 1990; Gintis
2000). Now there is a trade-off between speed and appropriateness, given the
complexity of inferences required for even the simplest social interaction
(Cosmides and Tooby 1997). What each actor did or said may convey several
intentions, to which there may be several possible responses, and so on.

One way to bypass this computational hurdle may be to have a prepared
catalogue of possible interaction scenarios. These would be constructed when
the other agent is not around, which would allow sluggish explicit inferences
and the slow comparison of different scenarios in terms of plausibility. These
scenarios would include appropriate responses. They could be tagged in
memory in such a way that they can be quickly activated in actual interaction
and provide an intuitive guide to apposite behaviour.

There is some preliminary evidence for the preparation and use of such
scenarios in actual social behaviour (Malle et al. 2001; Saarni 2001). To focus
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on one of the domains mentioned above, Taylor notes that the relationship
with an imagined companion is a stable one, so the child must compute the
companion’s reactions, taking into account not just the imagined friend’s per-
sonality but also past events in their relationship. What the companion does
or says is constrained by their personality and must remain consistent and
plausible even in this fantastic domain. Also, companions are often used to
provide an alternative viewpoint on a situation. They may find odd informa-
tion unsurprising or frightening situations manageable (Taylor 1999). So
imaginary companions may constitute a form of training for the social
mind, helping build the social capacities required to maintain coherent social
interaction (Taylor and Carlson 1997).

These examples illustrate the early-selection process I outlined above.
That is, imagination premises seem to be constrained in their generation, even
before they are entertained and found inferentially rich or poor. Explicit, and
apparently quite diverse, religious concepts are rooted in ordinary and recur-
rent ways of thinking about absent agents, which are informed by largely tacit
principles. This ‘absent-agent’ cognition, in the view proposed here, creates a
whole domain of possible scenarios and inferences about non-physically
present agents. Some of these scenarios are then taken up by explicit imagin-
ation to become religious thought. Note that only some of them will do. As
I said above, not all concepts of non-present agents are ‘good’ for such pur-
poses. Some are too distant from ordinary intuition to support inferences
(e.g. gods that only exist on Wednesdays), and some are not attention-
grabbing. In this view, then, religious and other supernatural thoughts are the
outcome of a late-selection of representations pre-selected by everyday,
largely tacit processes of productive imagination.

MIMESIS AS AN EVOLUTIONARY ISSUE

To proceed one step further in the possibilities of imaginative creation, why
do people spend inordinate amounts of time and energy thinking about
agents they know to be pure fiction? Why the obvious emotional investment
in these imagined agents?

There are two puzzles about fiction. One is the classical conundrum about
reference, that is, the extent to which we activate standard knowledge in order
to make sense of fictional situations and processes. Like other forms of coun-
terfactual thinking, fiction requires both a limited suspension and a massive
preservation of default assumptions about the world—and different genres
can be defined in terms of how these two operations are handled. Terms such
as ‘suspension of disbelief ’ do not adequately convey the complexities of this
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very special cognitive activity. Most philosophers and critics interested in the
issue have traditionally focused on the logical aspects of fiction (Searle 1979).

Another puzzle concerns the motivation for literary fiction, that is, the
evolutionary scenarios that could lead to our common need for and enjoy-
ment of fiction. It would seem at first sight that these have little to do with
evolution by natural selection. Attention to non-existent situations and
people may be a diversion from actual ones; only the latter would seem to
matter as far as survival and reproduction are concerned.

Progress in these two questions may require that we consider another
striking phenomenon, the fact that literary fiction (either oral or written)
tends to focus on a limited number of recurrent themes, despite massive cul-
tural and historical differences. Despite the occasional opacity induced by
different norms and practices, the literary productions of other cultures are
generally extremely easy to understand and enjoy, in contrast to other
domains of culture such as music or food or clothing. The main reason is that
it is very easy to identify exotic themes, genres, and rhetorical devices as
broadly similar to familiar ones. Why is it that literature is about a small
catalogue of themes and situations? It is clear that literary themes are very
close to evolutionary concerns, such as protection against predators (or
pseudo-predators such as the Big Bad Wolf), parental investment, proper
relations with kin and non-kin, the fitness cost of being orphaned and inter-
acting with stepparents (Leoutsakas 2004), and of course cultural identity
and mate-selection, as any reader of Henry James and Jane Austen will
confirm.

It is only recently that evolutionary anthropologists and cognitive scien-
tists have started to consider this question and thereby to address the issues
of logical status and possible adaptive value (Carroll 1995; Storey 1996;
Hogan 2003). A useful starting point to survey these models is to observe that
for most people in most human cultures, fiction is of great interest by virtue
of its mimetic properties. (In view of this cultural universal, it is of course
rather unfortunate that the fashion in recent literary studies has been a dog-
matic denial of the phenomenon. Literary theorists’ vituperative refusal to
consider that texts could ever refer to anything has led them to ignore the
potential contribution of psychological and biological research to under-
standing the appeal of literary fiction. On the sorry state of current literary
theory, see, e.g., Easterlin and Riebling, 1993; Storey, 1996; Turner, 1996;
Carroll, 2004.) Also, literary fiction is not just general counterfactual think-
ing but, overwhelmingly, counterfactual thinking about persons. The first
feature has been the object of recent cognitive research, aimed at showing
that a narrative capacity was central to the development of the modern
human mind about 100,000 years ago (Dautenhahn 2003), that it is pervasive
in human cognition (Bruner 1991; Turner 1996; Hogan 2003) and that it
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appears very early in cognitive development (Ackerman 1988; Fivush et al.
1995).One of the universal features of fiction is the construction of charac-
ters, that is, imagined agents whose personalities are stable enough to provide
a source of expectations and inferences along a narrative. This would suggest
that creating and enjoying stories is, among many other things, an exercise in
speculative intuitive psychology (Zunshine 2003). In a similar way as absent-
agent cognition, it may be valuable mostly for the training it provides, for its
pedagogical function (Steen and Owens 2001). What fiction provides is an
extensive catalogue of persons and situations, in combinations that are var-
ied enough and complex enough to provide putative scenarios for future
interactions as well as the means to make sense of past interactions.

FICTION AND INTUITIVE PERSONOLOGY

However, this functional interpretation may be insufficient, at least if we con-
strue ‘theory of mind’ in the narrow sense used in current developmental
research. The term in principle denotes the capacities involved in ordinary
‘mind-reading’. But in practice most studies of theory of mind have focused
on the fundamental concepts and processes involved in the capacity, e.g.
the concepts of ‘belief ’ and ‘intention’ and ‘agent’, and their absence or
impairment in some pathologies (Leslie 1994; Baron-Cohen 1995).

Fiction certainly requires (and may help train) those basic parts of ‘the-
ory of mind’, the detection of inferences, the differentiation between actual
states of affairs and various persons’ representations of those states of
affairs. But it is difficult to see this as its main benefit, mainly because such
basic capacities are developed very early and in a robust way in normal
minds.

Actual social interaction does not just require the fundamental processes
of theory of mind, but also a vast knowledge-base about the way persons
behave, an intuitive human psychology in the broader sense (Astington 2003).
Smooth social interaction generally requires intuitions that amount to ade-
quate understandings of motivation, feeling, memory, emotion, and reason-
ing in other agents. Consider even the simplest operations of everyday
mindreading. They require assumptions about mental functioning, the con-
nections between intentions and actions, the way people estimate their own
actions, the way they are motivated by greed or benevolence or spite, the way
a disappointing experience can modify their behaviour, and so on. Each of
these assumptions is also modulated, in the case of persons we know, by
specific parameters that constitute that person’s personality.

One might call this domain of knowledge an intuitive personology, a tacit
set of principled intuitions on how behaviour is generated in human beings
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and how these agents differ from one another. This is the domain of intuitive
principles that inform people’s expectations about others’ behaviours. These
principles describe both what people are in general and along what dimensions
they may differ as individuals. There are few accounts of this domain in psy-
chology. For instance, the intuitive explanation of behaviour used to be
described in social psychology in terms of attribution theory (Heider 1958)
which is psychologically insufficient (Harvey et al. 1981) and is not entirely
consistent with more recent findings on theory of mind (Malle et al. 2000).
Even in personality psychology, what matters are real differences between peo-
ple, not people’s conceptions of these differences, although people routinely
construct social psychological and personality-based explanations of others.

A central task in narrative comprehension is the attribution of causes to
behaviours, in terms of intentions, stable dispositions and contextual factors.
Also, an essential tension in fiction is the interplay between pure-observer
and pure-actor viewpoints (Todorov 1977). On these two fronts, it would seem
that the enjoyment of fiction provides a rich training-ground by providing us
with a rich and varied set of exercises in applied personology.

This is why I would suggest that literary imagination, like its religious
counterpart, is in large part the outcome of an early selection of themes and
templates, a set of implicit constraints on what premises can feed into imagin-
ative consideration. True, literary fiction, especially with the use of literacy,
explores fictional worlds often far removed from our common intuitions
about persons. However, the genres most commonly enjoyed by most people
in most cultures remain very close to these intuitions, while providing a
refined set of central or extreme examples. Fiction about exceptional people
in normal situations or normal people in exceptional situations may help
fine-tune out knowledge-base about the fewer people we actually encounter
in social interaction.

VARIOUS DOMAINS OF RITUALIZED BEHAVIOUR

One salient form of cultural and personal imagination is the creation of com-
plicated rituals. Characteristics of ritualized behaviour include stereotypy,
rigidity, repetition, and apparent lack of rational motivation. Behaviour of
this kind is found in cultural rituals, religious or not; in many normal
children’s complicated routines; in the pathology of obsessive-compulsive
disorders (OCDs); in normal adults around certain stages of the life-cycle.
These various behaviours may be different manifestations of a specialized
mental system with particular neural correlates (Boyer and Lienard 2006).

Standard criteria for OCD in the DSM-IV include (a) intrusive thoughts
that (b) cause distress and (c) are accompanied by ritualistic behaviours that

11 Pt V Boyer 1602  13/9/07  09:32  Page 250



(d) disturb normal activity and (e) are recognized as irrational by the patient
(American Psychiatric Association 1995). Typical obsessions include con-
tamination and contagion (fear of catching other people’s germs, to ingest
contaminated substances, passing on diseases to one’s children or others),
possible harm to others or to oneself (e.g. handling kitchen utensils and
wounding people), as well as social ostracism following shameful or aggres-
sive acts (thoughts about assaulting others, shouting obscenities, exhibition-
ism, etc.). Most patients are aware that their obsessions are unreasonable and
their rituals pointless but report that neither is easily controlled. In most
cases the obsessive thoughts are accompanied by rituals supposed to allay
anxiety. Some patients engage in bouts of washing or cleaning tools or uten-
sils. Others verify that they locked their door, rolled up the car window, or
turned off the gas knobs. Still others are engaged in constant counting
activities or need to group objects in sets of particular numbers.

Most normal children develop ritual-like behaviours at some point
between the ages of 2 and 10. They report concerns about dirt and cleanli-
ness, and demonstrate a preoccupation with just-right ordering of objects,
preferred household routines, repeated action over and over or a specific
number of times, strongly preferred food, rituals for eating, awareness of
minute details of one’s home, hoarding, bedtime rituals.

PRECAUTION SYSTEMS AND THEIR MIMICRY

Some clinical psychologists have suggested that OCD is a perturbation or
exaggeration of functions to do with protection from fitness threats (Mataix-
Cols et al. 2005). The major domains of obsessiveness correspond to partic-
ular dangers of evolutionary significance (contagion, harm to infants, social
offence, hoarding of precious resources). Szechtman and Woody (2004) put
forward a general neuropsychological model of OCD pathology centred on
what they call the ‘safety motivation system’. The system is present in all
normal human beings and monitors external clues of danger. Note that the
system deals only with clues of potential, not currently detectable, danger.
Security-motivation is distinct from the various fear-mechanisms that handle
actual, currently present danger.

This makes sense of the particular neural structures involved in the
pathology. Like Tourette syndrome and some forms of attention-deficit dis-
orders, OCD corresponds to a specific dysfunction of the basal ganglia and
of their connectivity, especially of cortex–striatum–thalamus–cortex loops.
These structures are involved in the construction of motor ‘chunks’ or action
routines so that a failure of inhibitory connections from the striatum is
probably involved in such behaviours. Cortical structures are also involved, in
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particular the anterior cingulate and orbito-frontal cortex (OFC). Given the
anterior cingulate’s role in the detection or prevention of errors and the
OFC’s role in inhibition, it would seem that OCD pathology combines a
hyper-vigilance to possible cues for required motor action in the environment
with a difficulty in inhibiting reactions to such cues, even when they prove to
present a minimal threat.

If this model is valid, the kind of imagination deployed in the creation of
individual rituals (by children and patients) or collective ceremonies seems
largely constrained by the kinds of actions and action-sequences identified by
a prior Precaution system. It is of course perfectly possible to create many
other kinds of ceremonies that go beyond the themes of contagion, preda-
tion, and social offence. But it is also remarkable that most rituals in most
places tend to revolve around these themes and to use action-patterns that are
typical of this prior system.

SPECIALIZED INFERENCE ENGINES

In each of the domains surveyed here, high-end creative elaborations (fiction,
religious belief, ritual) seem to be rooted in the more modest achievements of
an everyday form of productive imagination. Supernatural agency is an
extension of ordinary absent agency; religious and other social rituals are off-
shoots of a Precaution system; fiction requires and enriches our everyday per-
sonology. In each of these domains, too, we find that ordinary productive
imagination stems from the operation of ‘what-if ’ systems or rather a ‘what-
if ’ component of diverse knowledge systems. Our ordinary agency systems
can function in conditions where the usual stimulus that triggers them (the
physical presence of an agent) is removed or replaced with a memory or a
generated representation of the agent. In the same way, our personology can
be applied to non-existent agents and still deliver constrained inferences
about fictional situations. Our Precaution systems go beyond immediate dan-
ger to potential threats to fitness that are generally possible rather than
actual. Our capacities for handling tools monitor properties of objects (such
as affordances) that only exist relative to a particular range of possible goals.

The operation of ‘what-if ’ inferences seems constrained by different prin-
ciples in the different domains we have surveyed. For instance, the Precaution
system only responds to particular cues in the environment and only delivers
emotional responses (in the form of slightly or radically increased anxiety)
as well as typical responses (disgust, avoidance, cleaning, ordering). Our
intuitions about absent agents are couched in the mentalistic idiom of theory
of mind, connecting behaviour to beliefs and goals and perceptions. Our
intuitive personology takes these mentalistic descriptions of behaviour as
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an input and produces causal descriptions in terms of such processes as
motivation and reasoning.

Obviously, this does not mean that all creative imagination is bound to
follow these well-trodden paths. It only means that there is a strong likeli-
hood, all else being equal, that themes preselected by intuitive inference
mechanisms will be found at the basis of creative imagination. In terms of a
relevance model, this would be because their processing cost is less than that
of manufacturing entirely novel imagination premises (Sperber and Wilson
1995).

IS THERE A COUNTERFACTUAL FACULTY?

Our examples also suggest that the cognitive processes involved are specific to
each domain. The way a precaution system generates descriptions of poten-
tial danger is not at all the way absent-agent cognition creates descriptions of
mental states. Different circumstances trigger activation of these different
forms of spontaneous productive imagination and the operating principles
are different too. This stands in contrast to the traditional way of consider-
ing imagination and counterfactuals as the outcome of a central reasoning
process, supposedly similar in its operating principles whatever the domain
considered. The most precise cognitive accounts focus on counterfactuals,
and specify general processes that should be briefly compared to the model
outlined here.

In Kahneman’s model of norms and comparisons (Kahneman and Miller
2002), each event triggers activation of memories for similar events, which
together construct a ‘norm’ relative to which the current situation is evalu-
ated. The different availability of alternatives is what drives the construction
of counterfactuals. The fact that you could have avoided this fender-bender
by braking a bit earlier is highly salient because the occurrences of braking
early enough are highly accessible (Kahneman and Miller 2002). However,
the theory does not account for the obvious connection between counterfac-
tuals and current goals. For instance, ‘upward’ conditionals (in which ima-
gined situations are better than the actual one) seem to be a default while
‘downward’ conditionals seem to require more effort (Roese and Olson 1997).
This is the starting point of Roese and colleagues’ ‘two-stage’ model of
conditionals, in which goal-obstruction or failure create a need for counter-
factual production, and norms and categories support the content of the
counterfactual (Roese et al. 2005). These different models predict the pro-
duction of and reactions to counterfactuals in general, not in different
domains. The same can be said of most developmental research in this
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domain, focusing on children’s general ability to detach themselves from
factual assumptions (Kavanaugh and Harris 2000; Robinson and Beck 2000).

In the current state of this research, it is not possible to say whether such
domain-general models can be reconciled with (or can supersede) the
domain-specific processes presented here. For one thing, domain-general
models are not ‘general’ in the sense that they have been tested in a variety of
cognitive domains and found to have the same explanatory power in all of
them. They are general only in the sense that their authors assume that simi-
lar processes would operate across domains. As a consequence potential
domain-differences are rarely explored. (There are of course exceptions.
Consider for instance (Tetlock 1998) in the domain of politics, showing
how the interaction of world-view premises and outcomes shapes available
counterfactuals. See also Fiske and Tetlock (1997) on the limits of moral
imagination and moral counterfactuals.)

Classical domain-general models in terms of reasoning are probably
insufficient. As Kahneman and colleagues point out, some counterfactuals
are produced spontaneously while others are more deliberate and effortful
(Kahneman and Miller 2002). This may be because part of the counterfac-
tual production is operated by automatic processes, while the more creative
part is under cognitive control (Roese et al. 2005). This description in terms
of process-dissociation is very close to the model presented here, with both
specialized inference systems and explicit, controlled creative imagination.
However, once one admits that counterfactuals and imagination are elabora-
tions on the basis of an automatic and constant production of relevant alter-
natives, it would seem that the latter must emanate from the various systems
that produce efficient interpretations of current situations. And since these
systems seem to be highly domain-specific, it is plausible to consider that
creative imagination too is rooted in very diverse specialized imaginations.
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