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The extreme male
brain theory of autism

Simon Baron-Cohen

The key mental domains in which sex differences have traditionally been

‘Empathising’is the drive to identify another person’s
emotions and thoughts, and to respond to these with
an appropriate emotion. Empathising allows you to
predict a person’s behaviour, and to care about how
others feel. In this article, | review evidence that on
average, females spontaneously empathise to a
greater degree than do males. ‘Systemising’is the
drive to analyse the variables in a system, to derive
the underlying rules that govern the behaviour of a
system. Systemising also refers to the drive to
construct systems. Systemising allows you to predict
the behaviour of asyyem, and to control it. | review
evidence that, on average, males spontaneously
systemise to a greater degree than do females [1].

Empathising is close enough to the usual English
meaning of ‘empathise’ to need little introduction
(although I will come back to it shortly). But
systemising is a new concept, and needs a little more
definition. By a ‘system’, | mean anything that takes
inputs and deliver outputs. When you systemise,
you use ‘if-then’ (correlation) rules. The brain
focuses in on a detail or parameter of the system,
and observes how this varies. Thatis, it treats a
feature as a variable. Or a person actively
manipulates this variable (hence the English word,
systematically). They note the effect(s) of this one
input elsewhere
in the system (i.e. the output). ‘If I do*, then
happens’. Systemising therefore needs an exact eye
for detail.

There are at least six kinds of system that the
human brain can analyse or construct:

(1) Technical systems: a computer, a musical
instrument, a hammer, etc.

(2) Natural systems: a tide, a weather front, a
plant, etc.

(3) Abstract systems: mathematics, a computer
program, syntax, etc.

(4) Social systems: a political election, a legal
system, a business, etc.

(5) Organisable systems: a taxonomy, a collection,
alibrary, etc.

(6) Motoric systems: a sports technique, a
performance, a technique for playing a musical
instrument, etc.

Systemising is an inductive process. You watch
what happens each time, gathering data about an
event from repeated sampling, often quantifying
differences in some variables within the event and
their correlation with variation in outcome. After
confirming a reliable pattern of association —
generating predictable results —you form a rule
about how this aspect of the system works. When an
exception occurs, the rule is refined or revised;
otherwise, the rule is retained.

Systemising works for phenomena that are indeed
ultimately lawful, finite and deterministic. The
explanation is exact and its truth-value is defeasible.
(e.9. Tare ey oy oF beci usts<j ar A o5 sTh a1

o) pasr,‘:aﬂ’). Systemising is of almost no use,
however, when it comes to predicting moment-by-
moment changes in a person’s behaviour. To predict
human behaviour, empathising is required.
Systemising and empathising are entirely different
kinds of processes.

Empathising involves the attribution of mental
states to others, and an appropriate affective
response to the other’s affective state. It covers not
only what is sometimes called ‘theory of mind’ or
mentalising [2] but also what is implied by the
English words ‘empathy’and ‘sympathy’. Although
systemising and empathising are in one way similar —
they are both processes that allow us to make sense of
events and make reliable predictions —they are in
other respects almost the opposite of each other.
Empathising involves an imaginative leap in the
dark, in the absence of much data (thoughts like
‘Mz ypeste : 1Y Mioremebecs isesate of steel iy

«u{ bym ycanmeh, ). The causal explanation is at
best a ‘maybe’, and its truth might never be
provable. Systemising is our most powerful way of
understanding and predicting the law-governed
inanimate universe. Empathising is our most
powerful way of understanding and predicting the
social world. And ultimately, empathising and
systemising are likely to depend on independent
regions in the human brain.

The main brain types

I will be arguing that systemising and empathising
are two key dimensions in defining the male and
female brain. We all have both systemising and
empathising skills. One can immediately envisage
five broad brain types (see also Fig. 1):

(1) Individuals in whom empathising is more
developed than systemising. For shorthand, E > S (or
Type E). This is what we will call the ‘female brain’.

(2) Individuals in whom systemising is more
developed than empathising. For shorthand, S> E
(or Type S). This is what we will call the ‘male brain'.
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societies [15]. They found that ‘male-on-male’
homicide was 30—40 times more frequent than
‘female-on-female’ homicide.

(1) Es?blsthypd © am Rikceave® fwny. Males
are quicker to establish hierachies of dominance.
This partly reflects their lower empathising skills,
because often a hierarchy is established by one person
pushing others around, to become the leader [16].

(12) Lirpaipe s3le. Girls'speech is more
cooperative, reciprocal and collaborative. In concrete
terms, this is also reflected in girls being able to keep
a conversational exchange with a partner going for
longer. When girls disagree, they are more likely to
express their different opinion sensitively, in the
form of a question, rather than an assertion. Boys’
talk is more ‘single-voiced discourse’ (the speaker
presents their own perspective alone). The female
speech style is more ‘double voiced discourse’

(girls spend more time negotiating with the other
person, trying to take the other person’s wishes into
account) [17].

(13) T%l34bey ema 7ofsWomen's conversation
involves much more talk about feelings, whereas
men’s conversation with each other tends to be more
object- or activity-focused [18].

(14) P4 ‘er; vy 53le. Fathers are less likely than
mothers to hold their infant in a face-to-face position.
Mothers are more likely to follow through the child’s
choice of topic in play, whereas fathers are more likely
to impose their own topic. And mothers fine-tune
their speech more often to match what the child can
understand [19].

(15) F%é ce Piefe rercesr eye coly 46 . From birth,
females look longer at faces, and particularly at

people’s eyes, and males are more likely to look at
inanimate objects [20].

(16) Females have also been shown to have better
language ability in general than males. It seems
likely that good empathising would promote
language development [21] and vice versa, so these
might not be independent.

The male brain: systemising

The relevant domains in which to look for evidence
include any that are in principle rule-governed.
Thus, chess and football are good examples of
systems; faces and conversations are not.



the surrounding context. If they are not influenced
by the tilt of the frame, they are said to be ‘field
independent’. Most studies show that females are
more field dependent — that is, women are relatively
more distracted by contextual cues, rather than
considering each variable within the system
separately. They are more likely than men to say
(erroneously) that the rod is upright if it is aligned
with its frame [28].

(7) Goo 4,y eFy 7t o Zele 47 g4:l. Thisisa
general feature of systemizing. It is not the only
factor, but it is a necessary part of it. Attention to
relevant detail is superior in males. A measure of this
is the Embedded Figures Task: on average, males are
quicker and more accurate in locating the target
embedded within the larger, complex pattern [29].
Males, on average, are also better at detecting a
particular feature (static or moving) [30].

(8) Tere Mer, 4L Rq 4, 7 oFy e5— Here again, males are
quicker and more accurate. This test involves
systemising because you have to treat each feature
in adisplay as a variable that can be transformed
(e.g. rotated) and predict how it will appear (the
‘output’) [31].

(9) M# ® rei “rge. Reading maps is another
everyday test of systemising, because it is necessary
to take features from 3-D input and predict how they
will appear when represented in 2-D. Boys perform
at a higher level than girls. Men can also learn a
route in fewer trials, just from looking at a map,
correctly recalling more details about direction and
distance. This suggests they are treating features in
the map as variables that can be transformed into
3-D. If you ask school children to make a map of an
area that they have visited only once, boys’ maps
have a more accurate layout of the features in the
environment than girls’ maps. More of the girls’ maps
make serious errors in the location of important



Impaired empathising

Mindreading. Girls are better than boys on standard
‘theory of mind’ tests, and children with autism or AS
are even worse than normal boys [7]. They have
specific delays and difficulties in the development of
‘mindreading’ (i.e. in making sense of and predicting
another’s feelings, thoughts and behaviour).
Autism has been referred to as a condition of
‘mindblindness’ [3].

The Empathy Quotient (EQ). On this questionnaire,
females score higher than males, and people with AS
or high-functioning autism score even lower than
males (S. Baron-Cohen and S. Wheelwright,
unpublished data).

The ‘Reading the Mind in the Eyes’ test. In this test of
discriminating emotions from expressions in the eyes,
females score higher than males, but people with AS
score even lower than males [43].

The Complex Facial Expressions test. Females score
higher than males, but people with AS score even
lower than males [44].

Eye contact. Females make more eye contact than do
males, and people with autism or AS make less eye
contact than males [45,46].

Language development. Girls develop vocabulary
faster than boys, and children with autism are even
slower than males to develop vocabulary [47].
Pragmatics. Females tend to be superior to males in
terms of chatting and the pragmatics of conversation,
and it is precisely this aspect of language which
people with AS find most difficult [48].

The Faux Pas test. Females are better than males at
judging what would be socially insensitive or
potentially hurtful and offensive, and people with
autism or AS have even lower scores on tests of this
than males do [49].

The Friendship Questionnaire (FQ). This assesses
empathic styles of relationships. Women score higher
on the FQ than males, and adults with AS score even
lower than normal males (S. Baron-Cohen and

S. Wheelwright, unpublished data).

Superior systemising

Islets of ability. Some people with autism spectrum
disorders have ‘islets of ability’, or special abilities to a
high degree, in mathematical calculation, calendrical
calculation, syntax acquisition, music, or memory for
railway timetable information [50]. In the high-
functioning cases this can lead to considerable
achievement in mathematics, chess, mechanical
knowledge, and other factual, scientific, technical or
rule-based subjects. All of these are highly
systemisable domains. Most of them are also domains
where males in the general population have a greater
natural interest.

Attention to detail. Autism also leads to extra fine
attention to detail. For example, on the Embedded
Figures Task (EFT) males score higher than females,
and people with AS or high-functioning autism score
even higher than males. The EFT is not a systemising

test % sz, but it is a measure of detailed local
perception, which is a prerequisite for systemising
[51]. On visual search tasks, males have better
attention to detail than do females, and people with
autism or AS have even faster, more accurate visual
search [52].

Preference for rule-based, structured, factual
information. People with autism are strongly drawn
to structured, factual and rule-based information.

A male bias for this kind of information is also found
in the general population.

Tests of intuitive physics. Males score higher than
females on such tests, and people with AS score
higher than males [53].

Toy preference. Boys like constructional and vehicle
toys more than girls do, and clinical reports
suggest that children with autism or AS have this
as a very strong toy preference.

Collecting. Boys engage in more collecting or
organising of items than girls do, and the diagnosis of
autism identifies this to an even greater extent.
Obsessions with closed systems. Most individuals with
autism are naturally drawn to predictable things,
such as computers. Unlike people, computers follow
strict laws, and are closed systems —all the variables
are well-defined within the system, are knowable,
predictable and, in principle, controllable. Other
individuals with autism might not make computers
their target of understanding, but latch on to
different, equally closed, systems such as bird-
migration or train spotting [54].

The Systemising Quotient. Males score higher on this
questionnaire, and people with autism and AS score
even higher than normal males (S. Baron-Cohen and
J. Reichler, unpublished data).

Biological and familial evidence

The Autism Spectrum Quotient (AQ). Males in the
general population score higher on the AQ than do
females, and people with AS or high-functioning
autism score highest of all [55].

Sexually dimorphic somatic markers. On measures of
finger-length ratio, males tend to have a longer ring
finger than their second finger, and people with
autism or AS show this trait in a magnified form [56].
Early puberty. Males with autism have been reported
to show precocious puberty, correlating with
increased levels of testosterone [57].

Familiality of talent. Fathers and grandfathers (on both
sides of the family) of autistic individuals are over-
represented in occupations such as engineering,
which require good systemising but in which a mild



A key symptom explained

Phenomena that are unpredictable and less
controllable (like people) leave individuals with
autism either anxious or disinterested. Phenomena
that are more predictable are highly attractive to
them. When they are confronted with the
unpredictable social world, they react by trying to
impose predictability and ‘sameness’, trying to
control people through tantrums and insistence on
repetition. People with autism and AS have their
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