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1. Introduction

We are graeful to JosZ Bermecede and to Andrea Cristiano Pierno, Caterina Ansuini and
Umberto Castiello for reading and criticizing our book. They offer us an opporunity to
clarify some of our views. Bermoede discusses aspects of our version of the two-visud
systems modd of human vision bearing on the separation between the content of
visuomotor representations and the content of visud percepts. Pierno, Ansuini and
Castiello discuss our interpretation of the contribution of mirror neuronsto the content of
an observerOgepresentation of an agentOsntentions In accordance with the structure of
our book, ve shdl discuss these issuesin this orde.

! We are grateful to FrZdZiquedeVignemontfor her interesting comments.
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2. Reply to JosZ Bermoalez

As Bermoede correctly points out, we do not accept wha Clark (2001) has dubbel the
thesis of experience-based control. Instead, we subscribe to wha he calls the thesis of
experience-based selection. We do not bdieve that the non@mnceptual content of the
visua experience of an object is geared towards the visud guidance and control of
actionsdirected towards this object. Rather, we think that the non@nceptual corntent of
the visud experience of an olject is geared towards the visud selection of an object that
can in turn be either a target for a visudly guided action or food for conaeptual thought
In paticular, we bdieve tha the nonmnceptud content of the visua experience of an
object serves to encode information about its enduring propeties that matter to its
recognition over time from different perspectives. By contrast, the nonmnceptual content
of a visuonotor representation of an object contributes to the fine-grained online
guidance of actionsdirected towards this object. As Bermaede righty notes, we believe
tha, unlike the content of a visud percept of an object, the content of a visuomotor
representation of the same object does not contribute to the agentOsvisud awareness of
the object. As Bermcede puts it, on our view, Qhe content of a visuonotor representation
is not part of visud experienceQ

Bermaede thinks tha these claims are far too strong to be true. He makes two
basic criticisms of our views. On the onehand, heargues that the empirical evidence only
suppors the weaker unoontroversial claim tha Gnany aspects of the fine-tuned control of
grasping behavior are controlled by forms of information-processing tha never make
their way to congiousnessQ On the other hand, he argues that our claim that one major
difference between the content of a visuad percept and the content of a visuomotor
representation lies in the way the spaial postion of the object is beng represented is
conoeptually flawed.

We tend to agree with Bermoede that the empirical evidence cannotand does not
condugvely prove tha we are right to clam that the content of visuomotor
representations makes no contribution to oneDsvisud awareness of objects. Bermcede
offers two groundsfor his claim tha the empirical evidence only shows tha some (not
al) aspects of the control of visudly guided actionsare nonrcongious In resporse, we
want to point out why we think that one of his two consderations about the empirical
evidence is less convincing than the other.

We agree with Bermoede when he ingsts tha the existence of such doubk
dissodations as beween visud form appeceptive agnosc paients and optic ataxic
paients does not condusvely prove that Grisuomotor content is not pat of consious
visud experienceQin heslthy human subjects. Wha Bermcede may have in mind hee are
the two following paints. It may well be tha athoughapperceptive agnosc paient DF
can visudly compute the size and shape of an object for the purpo® of grasping it, her
inability to visudly recognize the shape and size of objects may impair her ability to
perform some more complex hand actions, such as usng a tool according to its function.
Convesely, it remains an open question whether in optc ataxic pdients, who are
impaired in tasks of reaching-to-grasp ohjects, the visud experience of objects is really
the same as that of hedlthy subjects. If thisis wha Bermcedz has in mind, then we agree
tha this is an empirical issue But of course Bermoede will surdy recognize tha from

PSYCHE 2007: VOLUME 13 ISSUE 2 2



PSYCHE: http://psyche.cs.monash.edu.au/

what is known so far, the existence of such doubke dissodationsis notincompatible with
the view tha visuomotor content is not part of the conious visud experience of an
object.

BermcedeOssecond paint has to do with what is shown by the experimental
dissodations between perceptud and visuonotor responses in heathy subjects to
Titchener illusory displays. (Incidentally, in Aglioti et a.09995seminad experiment and
other such experiments, subjects are presented with a 3D central disk surroundel by an
annulusof 2D circles, not 3D disks). On BermcedeOsiew, wha such dissodiations show
is that Qhe information determining maximum grip aperture is not pat of congious
visud expeienceQ He agrees tha hedthy subjects do not have conflicting (or
Qognitively dissonantQ visud experiences of the visud illusory display. Hence he
agrees tha they do not have contradictory bdiefs aboutthe size of the central disk in the
visud illusory display. If asked (as Bermaoede recognizes), subjects will express thar
bdief tha acentral disk surrounde by an annulusof circles larger than it is smaller than
a central disk (of equal diameter) surrourded by an annulus of circles smaller than it. As
recognized by Bermcede, however, subjectsOMGA is immune to the visud illusory
experience. The question is: is this dissociation evidence that visuomotor content is not
pat of normal visud experience? We think that it is and the reason we think so is that we
think tha there is evidence that subjectsOvisuonmotor respongs are guided by genuine
visuonotor representations with visuomotor content. We suspect that this is where
Bermocede may part company with us As BermoedeOswn account of the dissodation
between perceptud and visuomotor responses to Titchener illusory displays shows, he
fully recognizes tha there is visud information processing that controls grasping
behavior and that fails to make its way to consciousiess. But he seems to think tha such
sub-persond information processing does not deserve the status of genuine representation
with visuomotor cortent. If so, then we disagree with him and here is why.

Our reasons for thinking that in a visuomotor task of grasping, subjects form
genuine visuomotor representationswith visuomotor content are based on an interesting
experiment by Haffenden & d. (2001) (reported in our book, bapter 6, sction 7 pp 196
201). Haffenden et a. (2001) noticed tha in traditiond displays of the Titchener circles
illusgon, the ggp between the central 3-D disk and the surrounding annulusis 3 mm when
the surroundng circles are smaller than the disk and 11 mm when the surrounding circles
are larger than the disk. Wha Haffenden et al. (2001)did was to invent a non-standad
hybrid Titchener condtion in which the central disk was surroundel by an annulus of
smaller circles but in which the ggp between the central disk and the annuluswas 11 mm
(the same as when the surroundng circles are larger than the disk). They presented
subjects with three Titchener disk displays one a a time, two of which were the
traditiond displays, and the third of which was the nonstandard hybrid condiion jus
described (cf. Figurel). They found a dissodiation between the perceptud and the motor
responses to the display of thethird condition. SubjectsO peseptual response to the hybrid
condition was like their perceptual resporse to the disk surroundel by the smaller circles
with a small gap. SubjectsOmotor respons to the hybrid condition was like their motor
respon to the disk surroundel by the larger circles with a large gap. If so, then wha
matters to the visuomotor processing of the display is not the relative size of the central
disk relative to the size of thecircles in the annulus Raher, it is the gap between the disk
and the annulus (which matters to the postioning of the agentOsfingers). This result
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strongly suggests that the visuomotor processing treats the 2D annulus as if it were a3D
obgacle for postioning the fingers on the target disk. Thus the visuomotor processing,
jug like the perceptud processing of an object, can befooled by selective features of the
display, since arguébly it can misrepresent 2D features of the visud display as a 3D
obdacle. It follows tha the output of the visuomotor processing is a genuine
representation of thevisud display with visuonmotor content. But such representation with
visuonotor content does not make its way into subjectsOvisud congiousess (as
embodied byther beliefs).

In our book, we further argue tha unlike a visud percept, a visuomotor
representation fails to make an agent visudly aware of her target because, unlike the
former, the latter fails to satisfy the condraint of contrastive identification. The reason
why a visud percept does satisfy, and a visuonotor representation fails to satisfy, the
condraint of contrastive identification is tha the former represents the spaial postion of
an object in an allocentric frame of reference and the latter represents it in an egocentric
frame of reference. Bermcedz argues that ourdistinctionis flawed because our use of the
distinction between an alocentric and an egocentric frame of reference is confused. We
plead notgulty.

Consder one example from our book discussed by Bermcede We claim that one
could not form a visud percept of a glass baeng to the left of a bottle unless one
represented the gpaia postion of he glass relative to the bottle in some alocentric frame
of reference centered e.g., on the botle. So representing the spaial postion of a glass
relative to a bottle in some allocentric frame of reference is different from representing
the spatia postion of the same glass in some egocaentric frame of reference centered on
the agentOsbody, which is necessary for the agent to reach and grasp the glass. Now
Bermoede oljects to our decription ofthe example on the groundsthat

the to-the-left-of relation is a canonical example of a spdia relation that seems to
make mog sense on an egocentric frame of reference. No two thingsstand in this
relation simpliciter. They only do so relative to a third thing, which is typically the
perceiver. | peaceive tha theglassisto the left of the botle relative to me.

There are at least two thingsgoing on here: on the one hand, it seems as if Bermoeez is
claiming tha one cannotsee a glass to the left of a bottle unless oneis representing the
fact tha the glass is to the left of the bottle relative to the perceiver. On the other hand,
Bermoede asserts tha onecan visudly represent thefact that the glassisto theleft of the
bottle relative to the perceiver in an egocentric frame of reference centered on the agentOs
body. We do na agree with the first clam and we think tha the second is more
controversia than Bermoedz seems to redlize.

As Dretske has emphasized in many of his writings to say of someore tha she
sees that the glass is to the left of the battle is to say tha she bdieves that the glassis to
the left of the bottle and furthermore tha she formed her bdief by visud perception (as
oppo=d to e.g., testimony). Such a bdief has conaeptud content and, as such, it involves
the concept of the to-theleft-of-relation. We of course agree with Bermoedz that the
conceptual content of such a beief may indude the conaept of a three-place relation
involving an argunment for the perceiver. But we do not agree with Bermoedz tha
possession of such a concept is a necessary condition for a creature to see a glass to the
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left of a bottle. Whether or not this is presuppogd by BermaedeOsown account, we do
not agree that there must be roomfor some conceptual representation of the self in oneds
visud percept representing a glass to the left of the bottle. We think that a creature who
does not possess such a three-place predicate (and even a creature who does possess it)
can perfectly well enjoy the visud experience of a glass to the left of the bottle without
forming the bdief (or though) that the glassis to theleft of the bottle relative to herself.
To take an andogy, condder oneDghough in the morning that it is 7:00 AM (and time to
get up). Assuming tha oneOghoughtis being entertained in Paris, Bermcede might point
out that the conplete logical form of oned thoughtis that it is 7:00 AM in thetime zone
in which Parisis located. Following Perry (1986),however, we would argue that one can
think that it is 7:00 AM, without explicitly representing the fact tha it is 7:00 AM in
Paris, notin Bogon.

In the book, we arguefor a distinction between perceiving the glass to the left of
the bottle and thinking tha the glass is to the left of the bottle relative to oneself. One
may form the latter thougltt e.g.,in the context of drawing a relevant contrast between the
fact tha the glass is to the left of the battle from the standpont of someone facing the
window, not of someonewhose back is againg the window. OneDsvisud experience of
the glass to the left of the bottle depends on the fact that one occupies a particular
standpoit. One could not visudly experience the glass to theleft of the bottle unless one
were facing the window. However, one can think of (or imagine), but onecannotvisudly
perceive, the standpant which oneis cumrently occupying. Convesely, onecan visudly
perceive the standpont of someone whos back is againg the windowwhile ore is facing
the window. One might also imagine what it is like to enjoy the visud experience of the
spatial relation between the glass and thebottle with onédack againg the windowwhile
onefaces the window. In orde to do so, onemight pretend to be sitting with one@ back
agang the window while oneis facing the window (by performing a mental rotation of
onedstandpont). But imagining what it is like to have a visud experience is more like
visud imagey than visud perception.

Bermoede also claims that one can represent the spaial postion of an object
relative to another olject either on an egocentric or an dlocentric frame of reference. This
is nhot how we use the conaept of an egocentric frame of reference for visud processing.
Bermacede further claims tha we are confused aboutthis. Perhgpswe are. But in any case
here is our diagnoss of the difference between Bermoede and us on this score. First of
al, we are willing to grant that one might represent the spaial relation between two
objects on an egocentric frame of reference if onedirectly represents the separate spatia
postions of each object on a given egocentric frame of reference and then one
geometrically derives a representation of ther spaial relation from thar egocentrically
represented respective pogtions But this seems more complex than the direct
representation of the spatial relation between them on an allocentric frame of reference
centered on one of them. Of cours, this is an empirical issue, and as Burgess (2006)
suggests, the developmental issues are not yet settled.

Secondly, the predicate GegocentricOcan be used in two fairly distina contexts to
make two different sorts of assertions On the onehand, it can refer to a special frame of
reference centered on ®me of an agentOodiy part, relative to which the spatial location
of atarget is visudly represented by the agent. This is the sense in which PoincarZ used

JACOB & JEANNEROD: REPLIES TO OUR CRITICS 5



PSYCHE: http://psyche.cs.monash.edu.au/

theword. Note that drictly speaking, gven oneagent, thereis no ungueegocentric frame
of reference in this sense: an egocentric frame of reference may be centered on the
agentOshead, arm, hand, and so on. On the other hand, it can aso be used moreliberally
to characterize a frame of reference necessary for entertaining subjective conceptud
thoughs, not visud representations as such. The thoughs thereby entertained are
thought expressible by the use of indexical (or demondrative) expressionssuch as OQ
MeQ hereQ QhereOor howQ Clearly, indexicals and demondratives express concepts,
as illugrated by the inference rule: Of something is there, then it is nat hereQ When a
speaker utters a sentence containing the indexical thereQ she expresses an egocentric
thought whose conaeptual content depends on some egocentric frame of reference in the
liberal sense: by her use of hereO(as opposed to Qhered), she expresses a thoughtwhose
conceptual content dependson the frame of reference centered on her spatial location at
the time of utterance. But the frame in question mug be broad and flexible enough to
enable the speaker to intend to refer to any of the following things the char (on which
she is currently sitting), the room (containing the char), the bulding (containing the
room), the street (containing the bulding), the city (containing the street), the county
(containing the city) and so on and so forth. We restrict ourselves to the narrow visud
sense. Bermaede opts for the more liberal sense in which one can be said to form the
egoaentric though tha the glass is to theleft of the bottle from oneOserspective as one
faces the window, not from the perspective of someone whos back is aganst the
window.

3. Reply to Pierno, Ansuini and Castiello

In their paper, Pierno, Ansuini and Castiello argue for a Qunified approah to the
undestanding of soda actionOthey are skeptical of our hypothetica distinction between
the cortributons made respectively by the so-called Onirror systemO and by wha,
following Allison et a. (2000), we cal Qhe soda perceptionO system to the
representation of human actions In thear pgper, Pierno, Anauini and Castiello invite usto
attenuate (or weaken) our distinction between the respective contribution of the Godial
perception systemOand the Qmirror systemOto the representation of human action. We
shdl explain why we want to declinethar kind invitation. We think that the crudal issue
raised by Pierno, Ansuini and CastielloOpaper is whether brain mechanisms with mirror
propeties are necessary and sufficient for representing an agentOsprior intention. Pierno,
Anauini and Castiello offer some reasonsfor thinking that they are. We want to explain
why we disagree with them. We shdl first review our conaeptud grounds for
distinguishing motor intentions from prior intentions (some of which, but not al, are
soda intentiong. Secondly, we shdl offer our grounds for thinking tha bran
mechanisms with mirror propeties might perhaps enable an oberver to compute and
represent an agentOgmotor intention, but not her prior intention (a fortiori not her sodal
intention, if she has any). Findly, we shdl discuss the question to wha extent the
experiments reported by Pierno, Anauini and Castiello corroborde ther pleain favor of a
Qunified approach to the undestanding ofsodal actionQ

L et usconsder first our distinction between wha we call a GnotorQintention and
aGodaOintention. Let usstart with the standard philosophica distinction between basic
and non-basic acts: the non-basic act of killing a victim can be performed by performing
any of avariety of more basic acts (e.g., pulling thetrigge of agunaimed at the victim,
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dropping a poisoninto the victimOsvine glass, etc.). An agentOsnotor intention, which is
pretty much like a motor ingruction, should be distingtished from her so-called QoriorO
intention. As emphasized in Jacob and Jeanneaod (2005) and in Jacob (in press), an
agentOamotor intention to press an electrical switch with her right finge standsto her
QpriorOintention to turn on thelightin pretty much the same relation as a basic act stands
to anonbasic act. Furthermore, an agent® prior intention standsto her motor intentionin
a oneto-many relation. Now, some (notall) of an agentOrior intentionsare sodial: an
agentOssodal intention is an agentOgprior intention directed towards a congecific (i.e.,
an object tha can act back), as oppo®d to an inanimate target. It is conditutive of an
agentOssodal intention that part of its content is about a congecific. Since humens act
out of thdr mental representations many of an agentOssoda intentions involve the
representation of anotherOsmental representation. For example, an agentOsintention to
create sexud arousal in a partner is a soda intention. And o is an agentOgntention to
ingoire fear.

We fully agree with Pierno, Anuini and Castiello tha actions Ghot explicitly
directed towards a congecific [E] and the different motor intentionsthat can beinferred
from the oberved actionsmay affect a congecificOdehavior by causng a new menta
state or representation in the observerOsrainO It is uncontroversial tha Qheintention to
grasp an inanimate object carries a sodal componentOif this meanstha an agentOsnotor
intention to grasp an inanimate object can be perceived (and hence be represented) by a
congecific. But the fact that an agentOsnotor intention to grasp an inanimate object can
be represented by a congecific falls short of showing tha there is no room for the
distinction between an agentOsmotor intention and her sodal intention (if she has any).
Nor (contrary to wha they suggest) doesit follow that wha Pierno, Ansuini and Catiello
condrue as the Goda comporent carriedOby an agentOsmotor intention should be coded
by what we call the Goda perception systlemQ An agentOsprior intention counts as
soda only if wha it represents involves a congecific. If an agent intendsto grasp an
inanimate object and does not have any intention to affect a congexific, then the agentOs
intention counts as nonsodal. The fact tha a congecific may represent anather agentOs
non-sodal intention falsto turn the agent® non-sodial intentioninto asodal intention.

We now turn to the central issue what is the contribution of brain mechanisms
with mirror neuron properties to the representation of an agentOsprior intention (whether
soda or not)? Now, the crucia relevant characteristic of mirror neurons (MNs), first
discovered in the ventral premotor cortex of macaque monkeys (area F5), and then also
discovered in the monkey inferior parietal lobule, is that they are sensori-motor neurons
with both motor and perceptual properties. MNs fire both when the animal performs
some trangtive actions (directed towards a target) and also when the animal obrves a
congecific (or a human experimenter) perform the same kind of action. We know that
the ventral premotor cortex and the inferior parietal lobue in the monkey are reciprocally
connected. And so are the inferior parietal lobue and the STS. But the STS and the
ventral premotor cortex are not The STS in turn has projectionstowards the amygdda
and the orbito-frontal cortex (known, in humans to be active in third-person mindreading
tasks). So far, MNs have not been discovered in the monkey STS, known to respond, in
the monkey, to the perception of a wider class of actions than MNSs, induding in
particular head- and eye-movements (cf. Perrett et al., 1982). The crudal issueis partly
clouda by tak of the so-caled Qmirror sysemOin humans because this system is
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suppo®d to encompass both bran areas bdieved to contain MNs (such as the ventral
premotor cortex and the inferior frontal gyrug and the STS, which is known not to
contain MNs.

In ther paper, Pierno, Anauini and Cadtiello do nat explicitly consder sodal
intentions in our sense, i.e, intentions directed towards congecifics. In Jacob and
Jeannaod (2005), however, we conddered the hypotheica case of Dr Jekyll and Mr
Hyde Dr Jekyll is arenowned surgeon who peforms appendectomies on hs anesthetized
patients. Mr Hydeis a dangeaoussadist who performs exactly the same hand movements
on his nonanesthetized victims. It turnsout tha Mr Hydeis no other than Dr Jekyll. Dr
Jekyll aias Mr Hyde may well execute twice the same motor sequence whereby he
grasps his scalpd and applies it to the same bodly part of two different persons (one
anesthetized, the other suitably paralyzed). If so, then Dr JekyllQsmotor intention will
match Mr HydeOsHowever, Dr JekyllOsoda intention clearly differs from Mr HydeOs
whereas the former intendsto improve his patientOsnedica condition, the latter intends
to derive pleasure from his victimOgain. In this case, oneand the same motor intention
can serve divergent soda intentions Suppo® tha the activity of MNs in an observerOs
brain matches onto the observerOsmotor repertoire the hand movement whereby Dr
Jekyll alias Mr Hyde grasps his scalpd. Suppo® further tha this motor resonance
enables the observer to represent the agentOsmotor intention. We argue from this
hypotetical case tha this matching would fall short of enabling the observer to
discriminate Dr JekyllOsoda intention from Mr HydeOs

Pierno, Anauini and Castiello take the view that the bran imaging experiments by
lacoboni et a. (2005) demondrate that MN activity in human observers generates a
representation of what we call an agentOsprior intention. lacoboni et al. (2005) showed
human subjects pairs of films divided into three condtions In the Coniext condition,
subjects saw objects (a tea-pat, a mug, cookies, etc.) arranged as if either before tea (the
QirinkingO Cortext) or after tea (the @leaningO Cortext). In the Action condtion,
subjects saw a human hand grasp a mug usng either a precision grip or a whole-hand
prehenson (with no mntextua eements present). In the intention condition, subjects saw
one or other of the two acts of prenension embedded in either the drinking context
(intention to drink condtion) or the cleaning context (intention to clean condition). Thus
subjects saw a single motor act of prehension tha could be part of the more complex act
of either drinking or cleaning. Viewing the intention condtion led to the strongest
activation in the right inferior fronta areas (known to be rich in MNs). Furthermore,
viewing the intention to drink condition caused a significantly stronger activation of the
same brain area than the Intention to clean condition. In our terminology, the agent in the
intention condtion can be said to have the motor intention either to grasp the mug with
full-hand prehenson or with precision grip and the prior intention either to drink or to
clean. lacoboni et a. (2005) condude that their experiment shows tha the activity of
areas known to contain MNs generates a representation of the agentOsprior intention to
e.g., drink. Thereason why we think that these interesting results do not provetha areas
with mirror properties generate a representation of the agentOsprior intention is tha
lacoboniet al. (2005) have nat ruled out the possibility tha the perception of contextud
cues gives rise to a perceptud representation of the agentOsrior intention (e.g., to drink),
which could be formed prior, and contribute, to the representation of the agentOsmotor
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intention. The enhanced MN activity might itself result from the existence of an
independent representation of e agentOprior intention, raher than generating it.

In fact, as ore of us has recently argued (cf. Jacob, in press), these recent
experiments create an interesting dilemma for the nature of mirroring processes. The
explicit purpo® of the experiment is to show that the activity of MNs goes beyond the
mere recogrition of a motor act and enables an observer to represent the agentOs
undelying (QylobalQ intention. In their own terms, the purpo® of the experiments is to
show tha MN activity enables an obsrver not merely to respondto the question of what
the agent is doing, but al'so of why heis doingit. But now, if MN activity does enable an
agent to discriminate between two observed indances of a single motor act of grasping,
then MN activity cannotbe pure motor resonance. Strict congrwence (or motor resonance)
would require that the very same MNs tha fire during the execution of a motor act of
grasping aso fire during the observation of an act of grasping performed by another.
However, what the experiment shows is tha MNs that fire in respon to the observation
of an act of grasping do not fire during the execution of the same motor act: rather, they
goven the execution of a Gunctionally related actO (e.g., drinking). The fundamental
propety of MNs cannot therefore, be the strict congrience between their motor and
perceptual propeties. lacoboni et al. (2005) do recognze this and this is why they
endors anen modd, which they labd the modd of @hains of logically rdlated MNsQ In
such a chan, MNs coding an observed motor act are linked to Qogicaly relatedO(i.e.,
probailisticaly related) MNs coding the motor act tha is mog likely to follow its
observed immediate predecessor in a given context. The dilemma is. one canna both
claim that MN activity is a strict resonance mechanism and tha it extends beyond the
mere recogrition of a motor act towards the representation of the agentOsundelying
intention.

We now turn to the results of the fMRI and the behavioral experiments which
Pierno, Anauini and Castiello report In the fMRI experiment they conduded, they
compared three conditions in the grasping condition, subject saw an actor grasp a target.
In the gaze condtion, they saw an actor gaze towardsthe target. In the control condtion,
they saw an actor remain still with his eyes fixed forward. They report that, relative to the
control condiion, in both the grasping and gaze conditions they found bilateral
activation in areas known to contain MNs (such as the frontal gyrus and the inferior
paietal lobule). We agree tha perceiving an agentOsgaze is a good cue towards
representing the object of the agentOsattention and her prior intention (whether social or
not). The expeaiment shows a corrdation between enhanced activity of MNs and the
observation of the agentOgyaze (which does contribute to an observerOgepresentation of
the agentOgrior intention). Butthis corrdation doe not provethat enhanced MN activity
in the obsrverOsbrain generates a representation of the agentOsprior intention in
responge to the perception of he agentOsgyaze. The corrdation would only show this if we
had indgoendent evidence tha there are MNs for eye-gaze and eye-movement. But as we
said above single cell recordngshave shown tha there are cellsin the STS that respond
selectively to eye-movements and eye-gaze in themonkey, butthese cells are not MNs.

Pierno, Anauini and Castiello also report a behaviord experiment in which bath
normal and autistic children were requested to grasp an object after they had observed a
modd either grasp the same object or gaze towards it. In normal children, they found
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motor facilitation for the observation of both the grasping and the gazing condiions

relative to the control condtion. However, children with autism failed to exhibit such

motor facilitation effects in either the grasping or the gazing condtion. Agan, we do not

think tha this experiment shows tha brain areas with mirror propeties take an agentOs
gaze direction as input and generate a representation of the agentOsprior intention as

output. The results of this experiment are congstent with the hypotesis tha the STS

(which, so far as we known, does not contain MNS) generates a representation of the

agentOsprior intention from either the agentOsgaze direction or contextud cues. In

normal children, the motor facilitation might result from the prior activity of the STS. In

children with autism, thelack of motor facilitation might refl ect animpaired STS.

To condude: on the one hand, we think tha our conceptual distinction between
motor intentionsand piior intentions some of which are soaal, is notputinto question by
the fact that an agentOamotor intention can be represented by a congecific and thereby
modify the latterOsmental representations. On the other hand we have argued that the
crudal issueis whether brain mechanisms with mirror propeties can represent an agentOs
prior intention. We have offered our reasonsfor thinking tha such mechanisms are not
sufficient for representing an agentOsprior intentions We have aready discussed, and
leave for another occasion, the issue of whether such mechanisms are necessary for the
task.
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