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why we do we make  
the choices that we make?



(what on Earth is ‘free will’?)



predictably irrational
• subscription options at The Economist 
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perceptual relativity

Ebbinghaus Illusion



perceptual relativity

Michael Bach (2018)



how things seem 
is not how they are







prediction

prediction  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not:  
I’ll believe it when I see it

but:  
I’ll see it when I believe it



world self

perception

sensation
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Lush et al (2020) Nature Communications
Seth et al (2020) Neurobanterhttps://neurobanter.com/2020/11/09/whats-up-with-the-rubber-hand-illusion/



voluntary action





how things seem 
is not how they are



the Libet studies

Libet et al (1983) Brain

‘readiness potential’



the Libet studies
• does the conscious ‘urge’ cause the voluntary action? 
• does the readiness potential cause both?

• if so, what place could there be for ‘free will’?

• (maybe there could still be ‘free won’t’?) 

• the experience of volition is a special kind of perception



what do voluntary actions feel like?
• feeling of being aligned with 

beliefs, values, and goals  
(which I cannot choose) 

• feeling that ‘I could have 
done otherwise’


• feeling of being caused 
‘from within’



Haggard et al (2008) Nat Neuro Rev
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Voluntary action as decision making
The introduction described how everyday language 
views voluntary action as a moment of endogenous 
mental choice. In fact, volition is better described as a set 
of processes in the specific brain circuits described above 
(FIG. 2). These processes jointly specify several kinds of 
information that determine our actions, so voluntary 
action is therefore a form of decision making. Decisions 

about action differ from perceptual decisions in several 
ways. Action decisions such as ‘Should I do something?’ 
and ‘How should I do it?’ are typically ill-posed, in the 
sense that they allow several possible solutions. Many 
perceptual decisions, by contrast, involve reducing com-
plex stimulus information to simpler descriptions. The 
motor brain must generate new information to make 
action decisions, whereas the perceptual brain needs 

Figure 1 | Brain circuits for voluntary action. a | The primary motor cortex (M1) receives two broad classes of inputs. 
One key input (left-hand panel) reaches M1 from the supplementary motor area (SMA) and the pre-supplementary motor 
area (preSMA), which in turn receives inputs from the basal ganglia and the prefrontal cortex. In a second cortical network 
(right-hand panel), information from early sensory cortices (S1) is relayed to intermediate-level representations in the 
parietal cortex, and from there to the lateral part of the premotor cortex, which projects in turn to M1. This parietal– 
premotor circuit guides object-oriented actions, such as grasping, using current sensory input, but also contributes to 
some aspects of ‘voluntary’ behaviour. b | Brain activity preceding a voluntary action of the right hand. The frontopolar 
cortex (shown in green) forms and deliberates long-range plans and intentions. The pre-supplementary motor area (shown 
in red) begins the preparation of the action; together with other premotor areas, it generates the readiness potentials (red 
trace) that can be recorded from the scalp. Immediately before the action takes place, M1 (shown in blue) becomes active. 
In later stages of preparation the contralateral hemisphere is more active than the ipsilateral hemisphere; this is reflected 
in a lateralized difference between the readiness potentials that are recorded over the two hemispheres of the brain (solid 
and dotted blue traces). Finally, neural signals leave M1 for the spinal cord and the contralateral hand muscles. The 
contraction of the muscles is measured as an electrical signal, the electromyogram.
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only to process information that is already present in 
the stimulus33. The various action decisions that lead up 
to the performance of a voluntary action are described 
in the next sections.

Early ‘whether decisions’. If an individual’s current needs 
are satisfied, and if current stimuli are appropriately pro-
cessed and responded to by routine schemas34, then the 
individual’s behaviour can be explained without recourse 
to any concept of volition. In other cases behaviour clearly 
goes beyond routine processing, such as when a new 
action is initiated or when an existing action pattern is 
withheld or modified. The brain then generates informa-
tion according to a hierarchical set of decisions regarding 
the action, as schematized in FIG. 2. First there is an early 
decision whether to make any action at all. Needs, desires 
and other reasons for action have a strong role in this 
early decision. Voluntary actions might occur for any of 
three distinct reasons. First, routine processing of stimuli 
can fail to generate sufficient information to determine 
a response — for example, when selecting between two 
alternative actions in response to an ambiguous stimu-
lus35,36. Second, a new reason for action can suddenly 
emerge, reflecting either a renewed basic need, such as 
hunger, or a new high-level desire, such as the desire 
to wave to a friend. Third, a general drive to perform 
occasional voluntary actions would allow exploration of 
the behavioural landscape37,38. In one important model  
of cognitive control34, voluntary actions that occur for any of  
these reasons will temporarily suspend routine stimu-
lus-based control and switch the control of the motor  

apparatus from sensory to volitional input. A behavioural 
corollary of this switch may be the finding that reaction 
times for making a simple manual movement in response 
to a stimulus are higher when the stimulus occurs dur-
ing preparation to make the movement voluntarily than 
when there is no preparation for the voluntary action39.

‘What decisions’: goal selection. A further key decision 
relates to what voluntary action to perform. In fact, 
this decision has two forms: selecting between goals 
(or tasks) and selecting between movements to achieve 
them36 (FIG. 2). Although people commonly maintain 
several goals simultaneously, voluntary actions are 
generally performed in series, so people must schedule 
goals by selecting between them. This aspect of action 
control has been largely ignored in the experimental lit-
erature, in which instructions usually specify a unique 
task. Neuropsychological studies, however, describe a 
dysexecutive syndrome, in which the order, scheduling 
and interaction of several tasks become disorganized40.

Deciding between motor tasks seems to involve the 
frontal cortex. Evidence for this comes from two neuro-
psychological conditions that are seen in people with 
frontal lobe damage, particularly damage that involves 
the preSMA. Patients who exhibit utilization behaviour 
compulsively grasp and use objects in their immediate 
environment. Clinical reports suggest that they select as 
their task goal whatever is most salient in their current 
environment41, even when the object is not specifically 
drawn to their attention42,43. In patients with anarchic 
hand syndrome, a unilateral frontal lesion leads to the 
contralateral hand automatically reacting to current 
stimuli, even when the patient explicitly states that they 
will not perform the action in question44. Importantly, 
experimental studies of reaching show that even when 
these patients are instructed to perform a specific motor 
task, movements of their affected hand are captured by 
competing tasks, such as reaching for distractors45,46. 
Moreover, action decisions made by patients with 
lesions in this area show unusual sensitivity to visual 
primes that were masked so as to be imperceptible. In 
healthy control participants, flashing a brief masked 
prime before a reaction-time task increased reac-
tion times when the mask was compatible with the 
instructed stimulus, owing to automatic inhibition of 
motor programmes that are evoked by non-predictive 
and irrelevant primes47. By contrast, in a patient with a 
preSMA lesion, masked primes speeded a subsequent 
motor response48. This suggests that a normal function 
of the preSMA is to suppress automatic responding to 
current environmental stimulation, and that patients 
with preSMA damage are therefore hyper-responsive. 
These elegant experimental studies have the advan-
tage that their results cannot be explained in terms of 
the unusual demand characteristics of the task or the 
patients not understanding what they are supposed to 
do: the patients did not consciously perceive the masked 
primes that influenced their behaviour.

Taken together, such findings suggest that the 
frontal lobes in general, and the preSMA in particular, 
have a crucial role in keeping volition focused and ‘on 

Figure 2 | A naturalized model of human volition. Volition is modelled as a set of 
decision processes that each specify details of an action. The decision whether to 
perform an action (‘whether-decision’) has both an early and a motivational component 
and a final predictive check. ‘What decisions’ specify which goal or task (from a range of 
tasks) to perform (‘task selection’) and the means by which to perform it (‘action 
selection’). The timing of voluntary actions often depends on the combination of 
environmental circumstances and internal motivations: an explicit ‘when decision’ is not 
always necessary.
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the experience of ‘free will’
• the experience of free will is the perception of the looping 

operation of this network

• experiences of ‘free will’ do not cause things to happen 
• experiences of ‘free will’ are perceptions of the causes of 

voluntary actions 

• just as the content of a visual experience might be ‘red’,  
the content of a ‘free will’ experience might be  
‘I caused something to happen’


• … and just as ‘red’ doesn’t really exist, neither does ‘free will’



Seth (2021) Being You

perceptionvolition

Kelly & O’Connell (2013) J Neurosci
Schurger et al (2012) Proc Nat Acad Sci USA
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be able to tell if an error were made? And if
not, what would we think, and what would
we say?

To examine these questions, we created a
choice experiment that permitted us to surrep-
titiously manipulate the relationship between
choice and outcome that our participants ex-
perienced. We showed picture pairs of female
faces to 120 participants (70 female) and asked
them to choose which face in each pair they
found most attractive. On some trials, imme-
diately after their choice, they were asked to
verbally describe the reasons for choosing the
way they did. Unknown to the participants, on
certain trials, a double-card ploy was used to
covertly exchange one face for the other (Fig.
1). Thus, on these trials, the outcome of the
choice became the opposite of what they in-
tended. Each subject completed a sequence of
15 face pairs, three of which were manipulated
(M). The M face pairs always appeared at the
same position in the sequence, and for each of
these pairs, participants were asked to state the
reasons behind their choice. Verbal reports
were also solicited for three trials of non-
manipulated (NM) pairs (11).

The experiment employed a 3-by-2,
between-group factorial design, with delibera-
tion time and similarity of the face pairs as
factors. For time, three choice conditions were
included: one with 2 s of deliberation time, one
with 5 s, and one where participants could take
as much time as they liked. Participants gen-
erally feel that they are able to form an opinion
given 2 s of deliberation time (supporting online
text). Nevertheless, the opportunity for partic-
ipants to enjoy free deliberation time was
included to provide an individual criterion of
choice. For similarity, we created two sets of
target faces, a high-similarity (HS) and a low-
similarity (LS) set (fig. S1). Using an interval
scale from 1 to 10, where 1 represents Bvery
dissimilar[ and 10 Bvery similar,[ the HS set
had a mean similarity of 5.7 (SD 0 2.1) and the
LS set a mean similarity of 3.4 (SD 0 2.0).

Detection rates for the manipulated pictures
were measured both concurrently, during the
experimental task, and retrospectively, through
a post-experimental interview (11) (supporting
online text). There was a very low level of
concurrent detection. With a total of 354 M
trials performed, only 46 (13%) were detected
concurrently. Not even when participants were
given free deliberation time and a set of LS
faces to judge were more than 27% of all trials
detected this way. There were no significant
differences in detection rate between the 2-s
and 5-s viewing time conditions, but there was
a higher detection rate in the free compared to
the fixed viewing time conditions Et(118) 0
2.17, P 0 G 0.05). Across all conditions, there
were no differences in detection rate between
the HS and the LS sets (Fig. 2A). In addition,
there were no significant sex or age differences
in detection rate. Tallying all forms of detec-

tion across all groups revealed that no more
than 26% of all M trials were exposed.

However, these figures are inflated even so.
The moment a detection is made, the outlook
of the participants changes: They become
suspicious, and more resources are diverted to
monitoring and control. To avoid such cascad-
ing detection effects, it is necessary to discard
all trials after the first detection is made. Figure
2B shows detection rates with this correction in
place. The overall detection rate was signifi-
cantly lower Et(118) 0 3.21, P G 0.005^, but
none of our prior conclusions are affected by
the use of this data set (the percentage of
participants that detected the manipulation is
shown in fig. S2).

Our experiment indicates that the relation-
ship between intentions and outcomes may
sometimes be far looser than what current theo-
rizing has suggested (6, 9). The detection rate
was not influenced by the similarity of the face
pairs, indicating the robustness of the finding.
The face pairs of the LS set bore very little
resemblance to each other, and it is hard to
imagine how a choice between them could be
confused (fig. S1 and supporting online text).
The overall detection rate was higher when
participants were given free deliberation time.

This shows the importance of allowing indi-
vidual criteria to govern choice, but it is not
likely to indicate a simple subjective threshold.
The great majority of the participants in the 2-s
groups believed themselves to have had enough
time to make a choice (as determined by post-
test interviews), and there was no difference in
the actual distribution of choices among the
pairs from fixed to free deliberation time.

Next, we examined the relationship be-
tween choice and introspective report. One
might suspect that the reports given for NM
and M trials would differ in many ways. After
all, the former reports stem from a situation
common to everyday life (revealing the
reasons behind a choice), whereas the latter
reports stem from a truly anomalous one (re-
vealing the reasons behind a choice one
manifestly did not make).

We classified the verbal reports into a
number of different categories that potentially
could differentiate between NM and M reports.
For all classifications, we used three independent
blind raters, and interrater reliability was
consistently high (supporting online text and
table S1). We found no differences in the num-
ber of empty reports (when participants were
unable to present any reasons at all) or in the

Fig. 1. A snapshot sequence of
the choice procedure during a
manipulation trial. (A) Partici-
pants are shown two pictures of
female faces and asked to choose
which one they find most at-
tractive. Unknown to the partic-
ipants, a second card depicting
the opposite face is concealed
behind the visible alternatives.
(B) Participants indicate their
choice by pointing at the face
they prefer the most. (C) The
experimenter flips down the
pictures and slides the hidden
picture over to the participants,
covering the previously shown
picture with the sleeve of his
moving arm. (D) Participants pick up the picture and are immediately asked to explain why they
chose the way they did.

Fig. 2. Percent detection, divided into deliberation time and similarity, for (A) all trials and (B)
trials corrected for prior detections. Sim, similar (HS); Dis, dissimilar (LS). Error bars indicate the
standard deviation of the means.
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degree to which reports were phrased in present
or past tense (which might indicate whether the
report is made in response to the present face or
the prior context of choice). Neither did the
length of the statements, as measured by number
of characters, differ between the two sets (NM 0
33, SD 0 45.4; M 0 38, SD 0 44.4), nor the
amount of laughter present in the reports (with
laughter being a potential marker of nervousness
or distress). We found significantly more dy-
namic self-commentary in the M reports
Et(118) 0 3.31, P G 0.005^. In this type of
commentary, participants come to reflect
upon their own choice (typically by question-
ing their own prior motives). However, even
in the M trials, such reports occurred infre-
quently (5% of the M reports).

We rated the reports along three dimensions:
emotionality, specificity, and certainty (using a

numeric scale from 1 to 5). Emotionality was
defined as the level of emotional engagement in
the report, specificity as the level of detail in the
description, and certainty as the level of con-
fidence in their choice the participants ex-
pressed. There were no differences between
the verbal reports elicited fromNMandM trials
with respect to these three categories (fig. S3).
Seemingly, the M reports were delivered with
the same confidence as the NM ones, and with
the same level of detail and emotionality. One
possible explanation is that overall engagement
in the task was low, and this created a floor
effect for both NM and M reports. However,
this is unlikely to be the case. All three
measures were rated around the midline on
our scale (emotionality 0 3.5, SD 0 0.9;
specificity 0 3.1, SD 0 1.2; certainty 0 3.3, SD 0
1.1). Another possibility is that the lack of

differentiation between NM andM reports is an
indication that delivering an M report came
naturally to most of the participants in our task.
On a radical reading of this view, a suspicion
would be cast even on the NM reports. Con-
fabulation could be seen to be the norm and
truthful reporting something that needs to be
argued for.

To scrutinize these possibilities more close-
ly, we conducted a final analysis of the M re-
ports, adding a contextual dimension to the
classification previously used. Figure 3 shows
the percentage of M reports falling into eight
different categories. The Bspecific confab-
ulation[ category contains reports that refer
to features unique to the face participants
ended up with in a manipulated trial. As these
reports cannot possibly be about the original
choice (i.e., BI chose her Ethe blond woman^
because she had dark hair[), this would indeed
be an indisputable case of Btelling more than
we can know[ (12). Equally interesting is the
Boriginal choice[ category. These are reports
that must be about the original choice, because
they are inconsistent with the face participants
ended up with (i.e., BI chose her because she
smiled Esaid about the solemn one^[. Here,
despite the imposing context of the manipu-
lated choice, vestiges of the original inten-
tion are revealed in the M reports. Analogous
to the earlier example of confabulation, this
would be an unquestionable case of truthful
report.

In summary, when evaluating facial attract-
iveness, participants may fail to notice a radical
change to the outcome of their choice. As an
extension of the well-known phenomenon of
change blindness (13), we call this effect
choice blindness (supporting online text). This
finding can be used as an instrument to es-
timate the representational detail of the de-
cisions that humans make (14). We do not
doubt that humans can form very specific and
detailed prior intentions, but as the phenome-
non of choice blindness demonstrates, this is
not something that should be taken for granted
in everyday decision tasks. Although the cur-
rent experiment warrants no conclusions about
the mechanisms behind this effect, we hope it
will lead to an increased scrutiny of the concept
of intention itself. As a strongly counterintuitive
finding, choice blindness warns of the dangers
of aligning the technical concept of intention
too closely with common sense (15, 16).

In addition, we have presented a method for
studying the relationship between choice and
introspection. Classic studies of social psy-
chology have shown that telling discrepancies
between choice and introspection can some-
times be discerned in group-level response pat-
terns (12) but not for each of the individuals at
hand. In the current experiment, using choice
blindness as a wedge, we were able to Bget
between[ the decisions of the participants and
the outcomes with which they were presented.

Fig. 3. Frequency distribution of the contents of the M reports aligned along a rough continuum from
confabulatory to truthful report. Sample sentences (translated from Swedish) are drawn from the set
of reports for the displayed face pair. Letters in brackets indicate whether the report was given by a
male (M) or a female (F) participant. The specific confabulation (Conf.) category contains reports that
refer to features unique to the face participants ended up with in an M trial. The detailed and
emotional confabulation categories contain reports that rank exceptionally high on detail and emo-
tionality (94.0 on a scale from 1 to 5). The simple and relational confabulation categories include
reports where the generality of the face descriptions precluded us from conclusively associating them
with either of the two faces (i.e., everybody has a nose, and a personality). The category of uncertainty
contains reports dominated by uncertainty (G 2 on a scale from 1 to 5). The dynamic reports are
reports in which participants reflect upon their own choice, and the final category contains reports
that refer to the original context of choice.
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free will is for the future
• if experiences of ‘free will’ do not cause things to 

happen, what is the point of having them?

• experiences of volition are the brain’s way of keeping 

track of those actions that are caused largely from 
within 


• (and their consequences)

• this is useful for learning 
• the utility of feeling ‘I could have done otherwise’  

is that next time, you might



experiences of free will  
help us learn



is ‘free will’ an illusion?
• yes

• there is no spooky soul-powered ‘uncaused cause’,  

no Cartesian residue of immaterial rationality  

Daniel Wegner (2002)



is ‘free will’ an illusion?
• no

• the ability to perform voluntary actions (and learn from 

their outcomes) is very real indeed

alien hand syndrome
Charles Whitman



responsibility and reward
• western law assigns blame based 

on actus rea (guilty action) and 
mens rea (guilty mind) 


• we don’t choose to have the 
brains that we have

Saturday Evening Post (1929)



implications



it’s not all about rationality



voluntary actions have many causes
• voluntary actions are shaped by 
• intentions

• emotions

• other people

Phineas Gage
Caspar et al (2020) Nature Communications



free will is for the future



summary



summary
• ‘spooky’ free will doesn’t exist, 

• but voluntary actions are real 
• experiences of free will do not cause voluntary actions …

• … they are perceptions of the causes of these actions,

• and they are essential for learning (so that we might do 

better the next time) 

• cultivating peoples’ experiences of intention and agency 
over their actions may help them learn to do better - 
when flexibility and innovation are required 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“She bent her finger and then straightened it. The mystery was in 
the instant before it moved, the dividing moment between not 
moving and moving, when her intention took effect. If she could 
only find herself at the crest, she thought, she might find the 
secret of herself, that part of her that was really in charge”

Ian McEwan (2000) Atonement



outline
• perception as inference 
• the problem of voluntary action

• voluntary action as a special kind of perception

• ‘free will’ is for the future

• why we make the choices we make



group decision making
• when decisions are made by groups, 

people’s opinions are ‘weighted’ by 
the confidence with which they are 
expressed


• but people differ in how confident 
they are, for a given level of accuracy


• so how to reach the optimal 
consensus?


• evidence indicates that people 
engage in confidence matching

Bang et al (2017) Nature Human Behavior


