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Mental representation and the subjectivity of consciousness

PETE MANDIK

ABSTRACT Many have urged that the higgest obdtacles to a phydcaligic
underganding of consciousness are the problems raised in connection with the
subjectivity of consciousness These problems are mogt acutdy expressed in
condderation of the Knowledge Argument againg physicalism | devdop a
novel account of the subjectivity of consciousness by explicating the ways in
which mental representations may be perspectival. Crucial features of my
account involve analogies between the representations involved in  sensory
experience and the ways in which pictorial representations exhibit perspectives
or points of view. | argue that the resultant account of subjectivity provides a
bass for the drongest response physicaliss can give to the Knowedge
Argument.

Introduction

Consciousness has been a red pain for philosophers and cognitive scientists
interested in developing materidist theories of the mind.  Paticularly vexing is
the subjectivity of consciousness: the subjective character of  conscious
experience. What subjectivity is and why it poses problems for physicaists
emerges mogt vividly in discussons focusng on the work of philosophers
Thomas Nagd and Frank Jackson. Nagd (1974) famoudy asked “what is it like
to be a ba? and urged that humans, not being bats, could never know. Most
importantly in his criticiam of the limits of physcdism, Nage argued tha no
amount of knowledge of the objective physcad facts about bat brains could yied
knowledge of the subjective charecter of bat experience. What is known from
the objective point of view cannot bridge the gulf to yidd what is known from
the subjective point of view: knowledge of what it is like Drawing on smilar
intuitions, Jackson marshaed these themes in an attempt to fasify physicalism
by way of his now famous knomedge argument. The gist of the knowledge
argument is as folows. Mary has never seen red. She nonethdess knows dl the
physicd facts. Upon seeing red for the first time, Mary learns something new:
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what it is like to see red. Prior to seeing red, Mary knew al the physica facts
thus in learning a new fact upon having a red experience, May learns a non-
physcd fact. Thus the subjective character of experience is non-physica
(Jackson 1982).

There have been many physicaist responses to Nage and Jackson over
the years. Most are flawed and only a few explicitly address the topic of
subjectivity. In this paper | develop a theory of subjectivity and use it in a
defense of phydcdism againg the knowledge argument. Crucid aspects of my
account involve explications of the notions of perspective and point of view. |
cultivete an account of perspective as it arises in pictorid representations and
apply the resultant account of pictorial perspective to mental representetions. |
contrast my account againgt accounts that analyze perspectives and points of
view in terms of indexicds. Key aspects in my arguments for the superiority of
the pictorid theory of subjectivity over indexica theories hinge on how the
respective theories are able to ded with the issues raised in connection with the
knowledge argument.

This paper is organized as follows. | begin with further discussion of
Nage and Jackson's origind arguments with specia atention paid to the role
played by the notion of subjectivity. | then briefly discuss the main kinds of
physicdist responses to Jackson's knowledge argument. After canvessing the
main kinds of physicaist responses and their flaws, | launch into the articulation
of my pictoid theory of subjectivity. | discuss crucid smilarities and
differences between my pictorid theory and indexica theories, and address
severd possible objections to the pictorid theory.

1. The Subjectivity of Consciousness and the Knowledge Argument Against
Physicalism

Nagd's reflections on objectivity and subjectivity have been developed in
severa places, but here | focus on his 1974 aticle “What is it like to be a ba?’

Nagd presumes that bas are conscious, that there is something it is like to be a
bat. Things thet lack conscious, like rocks, are things for which there is nothing
it is like to be. Not only is Nagd confident that there is something it is like to be
a bat, he is confident that it is radicaly unlike what it is like to be ahuman. This
is plausble Bas have sensory systems quite unlike ours, most notably they
employ sonar in their perceptud interaction with their environment. Given the
divergence between humans and bats, humans are incapable of knowing what it
is like to be a bat. Imagination and extrapolation are of little help. Even
imagining flapping around and hearing our own voices reflected off of the
surfaces of objects serves only to tel us what it would be like to be us under
dtered circumdtances—such imaginings bring us no cdoser to knowing what it
would be like for bats. What we can know about bats are the ddiverances of
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objective physicd sciences. facts and properties knowable from multiple points
of vien—objective facts. The facts dout bats beyond our purview are the
subjective facts: factsknown, if  al, only from the point of view of bats.

A crucid point to note, and one that | will return to severd times in this
paper, is that Nagd intends these remarks about perspectives and points of view
to be about types and not tokens. Nage writes:

I am not adverting here to the alleged privacy of experience to its possessor.
The point of view in question is not one accessible only to a single individual.
Rather it is a type. It is often possible to teke up a point of view other than one's
own, so the comprehension of such facts is not limited to one's own case. Thereisa
sense in which phenomenological facts are perfectly objective: one person can know
or say of another what the quality of the other's experience is. They are subjective,
however, in the sense that even this objective ascription of experience is possible
only for someone sufficiently similar to the object of ascription to be able to adopt
his point of view—to understand the ascription in the first person as well asin the
third, so to speak. The more different from oneself the other experiencer is, the less
success one can expect with this enterprise. (1974, pp. 441-442)

Nage thus urges tha what we ae cut off from ae facts about certan
properties—universals or repeatables tha ae indantidble by multiple
individuds. Nagd’'s aguments are not tageting the epigemic problem of
knowing the minds of those tha are merdy numericdly diginct from you, a
problem that could arise between you and an otherwise identicd twin. Nagd is
ingtead concerned to point out a problem that arises in trying to comprehend a
quite quditatively distinct kind of mind.

Nagd cadts his criticism as pointing out the limits of current
physicaigic understending, but he does not see it as fdsfying physcaism.
While he has no doubt that physcdism about subjectivity is true, Nagd says
that we cannot currently understand how it is true.  Jackson, in contragt,
cultivaes Nagdian themes into an argument againgt physicaism: the knowledge
agument.  Jackson's knowledge argument involves two thought experiments,
one more famous than the other. The famous thought experiment festures Mary,
the physicaly omniscient scientiss who only comes to learn what is like to see
red lae in life Less famous is the thought experiment that features Fred.
Where Mary spends most of her life redtricted to the black and white room and
thus seeing far fewer colors then the average human, Fred is gifted with an
unusually sendtive visud sysem and thus sees more colors than the average
human.  Where average humans might group a st of ripe tomatoes together as
al being the same shade of red, Fred sorts the tomatoes into two groups that he
cdls redl and red2. Fred assures us that redl and red? are as different from each
other as yedlow and blue. He sorts the same objects into the same groups trid
after trid, giving evidence that the perceptud categories that he is tgpping into
ae quite sdient and robus. We may acquire dl of the physicd information
about how Fred's nervous system works, and what physica features of objects
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he but not we are perceptualy sengtive to. Nonetheless, we do not know what
it is like to be Fred. Jackson invites us to imagine that humans fave their visua
systems surgicaly dtered to resemble Fred's or upon Fred's deeth someone
else receives a trangplant of Fred's visud system. After these surgeries, people
would come to learn something nen—what it is like to be Fred. Prior to the
surgery, however, the regular humans knew dl of the physicd facts about Fred,
0 in coming to lean something new, they come to learn something non-
physical. Thusphysicdismisfasesincenot al of the facts are physica facts.

Like Nagd, Jackson urges that these remaks about the subjective
character of experience target a point about types of minds, not tokens. Jackson
writes:

When | complained that all the physical knowledge about Fred was not enough
to tell us what his special color experience was like, | was not complaining that
we weren't finding out what it is like to be Fred. | was complaining that thereis
something about his experience, a property of it, of which we were left
ignorant. And if and when we come to know what this property is we still will
not know what it is like to be Fred, but we will know more about him. No
amount of knowledge about Fred, be it physical or not, amounts to knowledge
"from the inside" considering Fred. We are not Fred. There is thus a whole set
of items of knowledge expressed by forms of words like ‘that is| myself who is
... which Fred has and we simply cannot have because we are not him.

When Fred sees the color he alone can see, one thing he knows is the
way his experience of it differs from his experience of seeing red and so on;
another isthat he himself is seeing it. Physicalist and qualia freaks alike should
acknowledge that no amount of information of whatever kind that others have
about Fred amounts to knowledge of the second. My complaint though
concerned the first and was that the special quality of his experienceis certainly
a fact about it and one which Physicalism leaves out because no amount of
physical information told uswhat it is. (1982, p. 132)

In other words, whatever indexicd knowledge Fred has uniquely in virtue of
being numericaly distinct from everyone dse is not the knowledge that Jackson
sees as problematic for physcaism. Ingead, the problem arises a the leve of
types, not tokens. Fred embodies a different type of point of view than typical
humans. Jackson's point in the quoted sdection might be restated as follows.
One might say that though we cannot know what it is like to be Fred, we can,
after surgery, know what it is like to be Fred. The possbility of this latter kind of
knowledge is what Jackson sees as incompaible with physicdism, the
impossibility of the former kind of knowledge stands regardiess of the truth or
fadty of physicaism.

It will be usfful to condder a schemdization of the knowledge
agument. Since the verson featuring the thought experiment about Mary is the
one most frequently discussed in the literature, | will schematize the argument in
terms of that one.
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First Premise. Prior to having a red experience, Mary can know dl of

the physical facts

Second Premise. Upon having a red experience for the firgt time, Mary

comesto know for thefirst timewhat it isliketo seered

Third Premise. Knowledge of what it is like to see red is knowledge of

afact

Conclusion. Since Mary knew dl of the physicad facts prior to seeing

red, the new fact she comes to know upon seeing red is a non-physica

fact
The concluson of the knowledge argument conditutes a fadficaion of
physicdisn where physicdism is congrued as the thesis that dl facts are
physical facts. Physicdists have been esger to find flaws in the knowledge
agument. | briefly remark on some of the most popular kinds of physicaist
responses to the knowledge argument.

Mogt physicdists responding to the knowledge argument have granted
the argument's vaidity while quedtioning its soundness. The mgor kinds of
physicalist responses may be grouped by which of the premises they question
the truth of. One premise that has been subjected to quite a hit of physicaist
pressure is the third premise dating that knowledge of what it is like is
knowledge of a fact: propostiona knowledge or knowingthat. Nemirow
(1990) and Lewis (1990) have defended the “ahility hypothesis’: the hypothesis
that knowledge of what it is like is congtituted not by knowingthat but instead
knowing-how, procedural as opposed to propositiona knowledge. The ahilities
that Mary gains in learning what it is like to see red are the abilities to remember
seeing red and to imagine seeing red.  Intuitively, these abilities are the sort that
coud only be acquired by firg having the experience of seeing red, thus
explaining why prior to seeing red, physicaly omniscient Mary did not know
what it was like. The ability hypothess itsef has come under atack. The
strongest  objections to the ability hypothess hinge on pointing out that these
abilities are not necessary for knowing what it is like (Tye (2000), Alter (1998)).
Tye makes the point especidly forcefully by pointing out the degree to which
the specificity of experience typically outstrips our abilities to remember or
imaginetively rdive those expeiences We may have an expeaience of a
paticular shade of red, cdl it “red 35", but be incgable of redentifying
precisdly that shade or cdling to mind precisdly tha shade and not some other.
Nonethdess, & the moment in which we are experiencing that shade of red, we
know, a that moment, what it is like. Thus knowing what it is like cannot
consigt in the abilities mentioned in the ability hypothesis.

Such criticisms of the ability hypothesis highlight the apped, even to
physcdigs, of viewing knowledge of what it is like as a kind of propogtiond
knowledge. In keeping with this line of thought is perhaps the most popular kind
of physcdis response to the knowledge argument: the mode of presentation
reponse.  According to the mode of presentation response, dl of the premises of
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the knowledge argument are true, but the argument itsdf is invaid. The key
point is that even though there is a sense in which Mary gains new propositiona
knowledge, it is only in the sense in which she comes to represent an old fact in
a new way—she comes to subsume an old fact under a new mode of
presentetion. The acquidtion of Mary’'s new knowledge is &kin to the trandtion
from knowing thet Mark Twain wrote “Huckleberry Finn” without knowing that
Mak Twain is one and the same as Samud Clemmons to knowing both that
Mark Twan wrote “Huckleberry Finn” and that Mak Twan is Samue
Clemmons. In learning that Samud Clemmons is the author of that book one
comes to represent in a new way a fact that one knew dready: the fact that Mark
Twain wrote that book.

The questions arise, however, of what it is that May knew dl aong,
what the new mode of presentation is, and what subjectivity amounts to on this
view. For an especidly clear answer to these questions, | turn to Lycan's version
of the mode of presentation response.  Firgt off, note that Lycan endorses a
representational theory  of  conscious — experience Experiences  ae
representations. When | have a constious experience of a fire engine being
bright red and six fest away from me the experience itsdf is ndther bright red
nor sx feet away from me. The expeience itsdf is a dae of my nervous
system that represents the fire engine as being bright red and six fegt away from
me. When | introgpect my experience, | form a second-order representation of
the first-order representation of the fire engine  Other people may form
syntacticaly smilar second-order representations, but those representations will
be about their firs-order states, not mine.  The crucid andogy here is to the use
of indexicas in speech. When | say “my leg hurts’ | am referring to my leg, and
only | can refer to my leg by using that utterance. You may use a syntecticaly
smilar congdruction: you may utter the words “my leg hurts’, but in doing so,
you would be representing your leg, not mine.  Anadogoudy, only | can
represent my first-order states by the introspective application of self-referentia
indexica concepts. Mary is able to correctly think to hersdlf the thought she
would express by saying “this is what it is like to experience red’. Prior to
having the experience, she was not in a postion to correctly employ the
indexical/demondraive thought. But the state of affairs she picks out with the
demongtrative is one she was able to pick out by other means prior to having the
experience. This is andogous to how, prior to vidting my house, you ae
incapable of correctly thinking to yourself the thought you would express by
saying: “Pete Mandik lives here” Though you cannot refer to my home with
“here’ until you get here, you can nonethdess refer to it by other means prior to
your ariva, eg. under the description “Pete Mandik lives a such-and-such
address’.  Thus, according to Lycan, indexicdity is the ultimate explication of
subjectivity—as Lycan puts it, subjectivity is “pronomina”. Other accounts of
subjectivity make smilar appedls to the role of indexicds in thought--see, for
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ingance, Tye (1995) and Rey (1997). But the insstence that subjectivity is
indexicd is developed a greatest length by Lycan.

One of the main virtues of the indexical response is the way that it
connects with core concepts in dandard aticulations of the notion of
subjectivity: concepts of perspective and point of view. Subjectivity is often
identified with what is known from the firs-person point of view where
objectivity is associated with the third-person point of view. The rdation of
subjectivity to indexicdlity is evident when we turn to the role played by notions
of point of view in the description of written language. Prose written from the
first-person point of view is peppered with indexica terms to refer to the author
or dleged author. One famous example would be the opening line of Médville's
Moby Dick: “Cal me Ishmag.” In contrast, typicd instances of prose written
from the third person point of view are devoid of indexicads, as in “Herman
Méelvillewrote Moby Dick’ .

Despite such advantages, the indexicd response is deeply flaved. One
of the main problems is one that it faces smply in virtue of being a verson of
the mode of presentation response. Recal that prior to experiencing red, Mary is
dleged to know all of the physical facts. This would indude, among other
things, facts about modes of presentation. Mary knows that “Mark Twan” and
“Samued Clemmons’ ae different modes of presentation of the same person,
and “Hesperus’ and “Phosphorous’ are different modes of presentation of the
same planet. Thus, in learning something new in experiencing red, Mary cannot
be learning a new mode of presentation of an old fact. (Smilar objections are
raised by Jackson (1997) and Alter (1998).)

Besides this blanket objection to mode of presentation responses, there
ae objections that apply specificdly to the indexica response.  Another
problem with the indexicd response is that it mistekenly maekes numerica
differences sufficient for subjective differences. To see why this is a bad thing,
consider the following. Suppose that while Mary does not know what it is like to
se red, Cheri, May’'s color-sighted colleague does know whet it is like to see
red. Upon seeing red for the fird time, not only does Mary learn what it is like
to see red, she learns what it is like to be Cheri. If Mary and Cheri were physica
and expeientid doppegangers (though numericaly didtinct individuds) they
could each know what it is like to be the other person, regardless of whether
their numericad non-identity entails divergence of the contents of ther indexica
thoughts. As Jackson puts arelated point;

[T]he knowledge Mary lacked which is of particular point for the knowledge
argument against physicalism is knowledge about the experiences of others, not
about her awn. [. . .] The trouble for physicalism is that, after Mary sees her
first ripe tomato, she will realize how impoverished her conception of the
mental life of others has been all along. She will redize that there was, al the
time she was carrying out her laborious investigations into the
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neurophysiologies of others and into the functional roles of their internal states,
something about these people she was quite unaware of . (1995, p. 181)

As such, then, Mary and Cheri would be subjectively identicd, in spite of being
indexicdly distinct. Thusindexicdity isinadequate to account for subjectivity.

This point about what May and Cheri know needs to be sated
carefully, for the point is consstent with the fact that for dl Mary knows, there
is nothing & dl it is like to be Cheri. The point is that if there is something it is
like to be Cheri when Cheri is having experience of kind X and if Mary knows
whet it is like to have experience of kind X, then Mary knows what it is like to
be Cheri. Perhgps an andogy can be hdpful here. Quedtions of what it is like to
be X are quedtions cast a the level of types, not tokens—Ilikewise for questions
of what X looks like You probably know wha Da Vinci's painting, The Mona
Lisa, looks like, even though you probably have not seen the origind.  Suppose
tha | have hanging in my gpatment a painting | did in high school cdled A
Sudy in Originality, which is a color-by-numbers replica of The Mona Lisa
Given that you know what The Mona Lisa looks like and that A Sudy in
Originality looks like The Mona Lisa, you thereby know what A Sudy in
Originality looks like. And dl of this is condstent with the fact that you have
never been to my apartment, and have not yet seen the paticular panting, A
Sudy in Originality. You may not even be sure that | have any paintings in my
apartment: you may not know whether | have any pantings. Nonetheless, if |
have a replica of the Mona Lisa, and you know what the Mona Lisa looks like,
then you know wha the replica looks like: you know what it would look like
were there one, and you need not have contact with that particular instance of
the type, paintings-that-look-like-the-Mona-Lisa.

These flaws with the indexicd account of the subjectivity of
consciousness motivate the pursuit of an dternative, which | provide in the
following section. Before continuing, | preview the kind of response to the
knowledge argument that will grow out of this account of subjectivity. First |
lig here what | think is right about the knowledge argument. | think that it is
right to say tha Mary would learn something new in having a red experience for
the first time—prior to having a red experience, Mary could not know what it is
like to see red. Further | think that knowledge of what it is like is a kind of
propositiond  knowledge. But, in rgecting the mode of presentation response, |
rgect the clam that Mary is merdy representing an old fact in a new way.
What is wrong with the knowledge agument, | shdl ague is the firg
premise—the premise that states that prior to experiencing red Mary is able to
know al of the physicd facts. | think, instead, that Mary is able to know only
al of the objective physical facts. The sorts of facts that she is cut off from are
subjective yet nonetheless wholly physical facts. This sort of response has been
suggested by others (Flanagan (1992), Alter (1998), and Deutsch (unpublished))
but the credibility of the suggestion suffers from the mesger detail heretofore
provided about what the physicad basis of subjectivity amounts to. | turn now to
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provide such ddals beginning with a reexamingion of the notions of
perspective and point of view.

2. Mental Representation and Pictorial Perspective

The indexica account of subjectivity was on the right track insofar as it relaed
the notions of perspective and point of view to representations. But it runs afoul
of problems such as tying the subjectivity of experience to tokens ingstead of
types.  The indexicd theorid andogizes mentd points of view to language
written and spoken in the first person point of view. There is a less literary and
more literd way of understanding perspective and point of view. This is the
rather literal sense that pictorial representations embody a point of view.
Condder two photographs of the same object taken from two different angles.
Compare, for example, two photographs taken of a person’s face the first may
be head-on, the other may show the head in profile The camera that produced
the photos occupied two different points of view with respect to the person’s
head. The representational contents of the photographs produced include content
about these points of view. This is why we can tel by looking a the
photographs whether the camera occupied a point of view in front of or to the
Sde of the subject.

Note that the pictorid sense of “point of view” is rather literal but not
totdly literd. Few imagidic representations contain enough information to
specify a particular point of view. For example, a typicd map of Chicago
presents a “bird’s eye view” of the city, but abstracts away from any information
that would specify a point of view postioned over the Sears Tower as opposed
to the Hancock Building. This is not to say that the map abstracts entirdly avay
from point of view: it does contan enough information to specify that one is
viewing the city from above it rather than bdow it.  For another example of
how images may embody a point of view without specifying a literd point of
view, condder drawings in oblique perspective as opposed to drawings in
vanishing-point perspective (seefigure 1).
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figure la figure1b figure 1c
Figure 1. Figures 1la and 1b are drawn in vanishing-point
per spective, thus positioning the viewer in front of the first
and second houses, respectively. Figure 1cisdrawn in oblique
per spective and thus does not specify a point of view in front
of any particular house.

Drawings in vanishing point perspective represent pardle lines that are not
perpendicular to the viewer's line of dght as converging on one or more points
(the vanishing-points). Figures la and 1b ae dravn in vanishingpoint
perspective. The vanishing-point in figure 1a is located at the peek of the firgt
house from your left, and in figure 1b, a the pesk of the centrad house. In
oblique perspective, pardld lines not perpendicular to the viewer's line of sght
ae padld in the drawing, but dravn a non-right angles to the lines that are
perpendicular to the viewer's line of dght. Figure 1c is drawvn employing
oblique perspective. Drawings employing oblique perspective abstract away
from the postion of the viewer more than do pictures employing vanishing point
perspective. Figure la specifies a point of view in front of the first house and
figure 1b specifies a point of view in front of the second house. Figure 1c, drawn
in oblique perspective, aodracts away from which of the three houses the viewer
is in front of, snce unlike in figures 1a and 1b, the sdes of the three houses
occupy equa portions of the picture plane. Nonethdess, Figure 1c does not
abgtract away entirdly from point of view as is evident from the fact that we can
see only the front, top, and one side of each house.

The pictoriad sense of perspective can be understood as a not
necessrily implicating a precise point of view. The pictorid notion of
perspective is thus just the notion that part of the representational content of the
picture includes relaions between what is pictured and the viewer.  Such
relations would incude being in front of or to the Sde of a face or a house
Other relations would incdlude being closer to one pictured object than another.
Another way of seeing how pictoria perspective abstracts away from literd,
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geometric, points of view is by consdering the notion of aerid or amospheric
perspective. Pictures employing atmospheric perspective depict things in the far
disance as being fanter, hazier, and bluer than things tha ae coser to the
viewer. The device of amospheric perspective exploits facts about the behavior
of light in the atmosphere to depict relations of distance between the viewer and
what is pictured, and is a frequently employed device in landscape painting.
The sort of relations captured by atmospheric perspective abstract away from the
precise location of the viewer. For example it would be difficult to ascertain
from amospheric perspective which of the houses in figure la the viewer was in
front of.

Pictorid perspective is not only a property of photographs, drawings,
and pantings. Menta representations dso exhibit pictorid perspective.  In
describing  pictures as  involving pictorid  perspective | sad  that  the
representationd  contents of the pictures include relations between the things
pictured and the viewer. Extending this account of pergpective to mentd
representations yields the thess that some mental representations include in their
contents relations between the representing subject and that which is
represented.  Thus such representations are egocentric (self-centered) since they
represent relations that things bear to the representer. | turn now to the case that
there are such mental representations.

The point that menta representations exhibit pictorial perspective can
be bolstered by both phenomenologicd and empirica scientific condderations.
Consider first the phenomenologica support. Just as two different photographs
of the same house may be from two different points of view, so may two
different visud experiences be from two different points of view. Wha it is
like to look at the house from a point to the north of it may be quite different
from what it is like to look at the house from a point to the west of it. Thus the
perceptua  representations involved in the two different expaiences exhibit
pictorial perspective.  We need not actudly be perceving a house in order to
have mental representetions that exhibit pictorid perspective.  One may insteed
dream of seeing a house from one point and then another and notice the
differences in point of view. One may dso imagine looking & the house from
the north and then the west and in each instance a difference in point of view is
introgpectible in imagination. These points based on introspection may be
enhanced by evidence from psychologica studies, to which | now turn.

Much psychologica research in the past severd decades has concerned
the nature of mentd images and pesks to the issue of the exigence of
perspectival representations. A classic example is due to R. N. Shepard and his
colleegues (see, eg., Shepad & Cooper, 1982). These researchers had subjects
look a smultaneoudy presented pairs of objects. The second member of esch
par wes ether the same as the fird or a mirror image. Further, pair members
could differ from each other in their rotations in depth and in the picture plane.
The researchers found that the time it took for subjects to make “same or
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different” judgments increesed monotonicdly with increases of rotationd
displacement between pair members. Shepard et d. took this reaction time daa
as evidence that subjects were rotating menta images to see if they would match
the simulus. The evidence that Shepard e d collected dso sarves as evidence
for the exigence of pictoridly perspectivd mentd representations. A menta
image a any given stage of a rotation conditutes a perspectival representation
because a each point in rotation, the image represents what the object would
look like from a particular point of view.

Some theorists have postuated that mechanisms smilar to those
postulated for image rotation may be a work in visud object recognition.
Humans recognize visudly presented three-dimensona objects with only two-
dimendond projections on the retina as a guide Somehow, we ae dle to
recognize objects seen from unfamiliar viewpoints, that is, based on unfamiliar
projections onto our retinas. Certain gudies of the accuracy and reaction times
in visua recognition tasks implicate perspectivd representations.  Such gtudies
typicdly examine the reection times and accurecy of recognition judgments of
objects seen from unfamiliar viewpoints. In such dudies, average length of
reaction time and judgment accuracy varies monotonicdly with the degree of
rotational deviation (in depth or on the picture plane) from familiar views of an
object. These corrdations are taken as evidence for the hypothesis that visud
object recognition is mediated by a normdization mechanism. The <ored
representation of an object is one or more encoded ‘views tha encode only
two-dimensona information based on previous retind projections. Recognition
of familiar objects seen from unfamiliar viewpoints involves a maich between a
dored view and the perceptud view via a normdizaion mechanism which
compares the views (eg., Bulthoff & Eddman, 1992; Shepard & Cooper, 1982,
Ullman, 1989). For example, this might involve mentdly rotating an image
(Shepard & Cooper, 1982). Object recognition, as well as imagery, may involve
perspectival representations.

Perspectivdl  representations  dso  surface in accounts of  navigation.
Just as there is evidence that an object may be recognized better from one point
of view than another, so may a dedtination be better arrived a from one sarting
point than another. One rich body of ressarch on navigetion involves leson
sudies of rats. One kind of experiment in rats concerns the performance of
lesoned rats in the Morris water maze. The Morris water maze is an gpparatus
filled with water in which rats can swim. Objects such as smdl plaforms can be
placed in this arena. Milk powder can be added to the water to make it opague,
and the level of the water can be adjusted so tha when a platform is submerged
it is not visble to rats swimming in the maze. In Eichenbaum et d. (1990) a
water maze was set up such that rats had to swim to a platform visible during
training trias, but occluded by the opaque water in the testing trids Varied
visud stimuli were positioned around the maze to serve as orientation cues. The
experimenters trained intact and hippocampd-system damaged rats to swim to
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the platform from a given dart location. During test trids, both the intact and
damaged rats were able to swim to the plaform if they were dated from the
same locdion as in the learning trids. However, the performances of the intact
and dameged ras diverged widdy when they were dated from nove locetions
in the water maze. During test trids, intact ras were able to navigate to the
plaform from novd dart locations, wheress the hippocampa damaeged ras
required much longer to find the platform, and sometimes never found it during
the test trid.

Much discusson of these sorts of investigations of the neurd bases of
rat navigationd abilities has concerned the proposa that the hippocampus is a
locus of adlocentric (“other centered”) representations of the spatid locations in
the maze and without which lesioned rats must rely on merely egocentric (“sdlf
centered’) representations of gpatid locations  (see eg O'Kedfe and Nadd
(1978)). Evidence of egocentric and dlocentric representations  of  gpatia
locations is not confined to udies of rats. For example, Feigenbaum and Rolls
(1991) recorded the dectricd activity of individud neurons in the hippocampus
of macague monkeys. In their sudy, they looked for neurons that were
maximally responsve to the spatid location of a visua simulus. They then
changed the gpatid relation of the monkey with respect to the stimulus so tha,
dthough the simulus had not moved, it projected to a different pat of the
monkey's retina Cases in which activity in neurons was ill maximdly
responsive to simuli in that location regardiess of what pat of the retina the
dimulus projected to were regarded as dlocentric representations of that spatia
location. In contrast, neural activity maximaly responsive to a spaia locaion
defined relaive to the dte of retind projection is regarded as an egocentric
representation of that location. Feigenbaum and Roalls (1991) report that the
majority (but not al) of the cdls in hippocampus that they investigated were
dlocentric representations of gpatial location. Where hippocampus has been
widdy implicated as the locus of dlocentric representations of spatial locations,
meny kinds of egocentric representations of space (including, for ingtance, heed-
centered and shoulder-centered representations) have been locdized in regions
of the poderior parigta cortex. (See Sein (1992) and Milner and Goodae
(1995) for genad disussons of egocentric representations in parietal  cortex.)
However, the question of where egocentric representations are is not as
interesting as the question of what egocentric representations are. | propose to
explore such quedtions agangt the backdrop of naurdigtic theories of
representationa content.

Here | will assume an informationd psychosemantics, the crux of
which is the view that a brain gtate represents X by virtue of having the function
of carying information about (being caused by) X (Dretske 1995).  While
informational  psychosemantics offers these conditions as both necessary and
sufficient for representations, here |1 need only to regard them as sufficient.
Elsawhere | ague agang ther necessity (Mandik (1999)) and offer as an
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additional st of sufficient conditions that X may represent Y if X has the
function of causng Y. As discussed there, this (procedura instead of
informationd) account is most approprite to accommodding the view,
widespread in neuroscience, that activetions of areas in motor cortex represent
efferent events.

We have here then two kinds of condition sufficient for X to represent
Y: one expresed in terms of Xscausng Y, one in terms of Yscausng X | will
combine the two and say that it is sufficient for X to represent Y that X has the
function of being causdly rdated to Y (dternatdly: causdly covarying with ),
thus covering both the informationa (affector) and procedurd (effector) cases. |
meke no clams on these aufficient conditions dso beng necessxry. | have
neither the resources nor the need here to offer a full-blown account of
representation, an account that can supply conditions for al kinds of menta
representations. My man concen here is with accounts adequate for
representation as it figures in sensory experience. | will assume without further
argument that causd covariationa accounts are adeguate.

The neurobiologicd paradigms for causd covariationd semantics are
feature detectors. A feature detector conssts in one or more reurons that are (i)
maximaly responsive to a particular type of simulus, and (ii) have the function
of indicaing the presence of a dimulus of that type  Neuroscientists have
hypothesized the existence of detectors for stimulus types such as high-contrast
edges, motion direction, and colors. Some have hypothesized that the nervous
systems of frogs contain fly detectors. Lettvin et d. (1959) identified cdls in the
frog retina that responded maximaly to smal shgpes moving across the visud
fied. The inference tha such cels have the function of detecting flies and not
just any smdl moving thing is based on certain assumptions about the diet and
environment of frogs, thus satisfying (ii) aswell as (i).

Other examples of fedure detectors include neurons that are
paticularly sendtive to the spatid locations of &imuli. In some cases the
neurons are responsve to locations reldive to the subject, thus giving rise to
perspectival, or egocentric, representations of spatia locations.  In other cases,
the neurons are responsive to locations independent of the relations between the
location and the subject, thus giving rise to non-perspectival, or adlocentric,
representations of spatia locations.

Now we ae in a postion to see how the notion of perspectiva
representations such  as  egocentric  representations  of  locations may  be
accommodated by a casud covaidiond psychosemanticss. A subject S has a
perspectival representation R of X if and only if the representetiona content of R
indudes reations S bears to X Cashing out the notion of representation in terms
of the causd covaridiond account described above yidds the following
formulation. A subject S has a perspectival representation R of X if (but maybe
not only if) R has the function of causdly covarying with X and relaions Z1
through Zn that Sbearsto X In the case of spatid representations, on which |
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will focus for now, the relations in question will be spatid relaions.  Later |
will generdize this definition of perspectival representation to non-spatia
sensory moddlities. One class of spatid perspectival  representations is provided
by neurons with retinocentric receptive fields. Such neurons, whether in cortex
or in the retina itsdf, demondrate patterns of activity maximaly responsve to
the occurrence of a specific kind of dectromagnetic radiation in a cetan spdia
location defined reative to the retina It is a plaudble and widespread
assumption that activity in neurons with retinocentric receptive fields represent
(or “encodg’ or “code for’) luminance increments in retinareative spatia
locations.  If this assumption is correct, then we can see how such neurd
representations conform to the account of perspectiva representations.  In this
example R is a certain kind of activity in a certain neuron in Ss nervous system,
X is a luminance increment and Z1-Zn include the spatid relaions X bearsto S
(especidly spatid relations to Ss reting). For another example, condder neurd
activity that represents god locations for saccades.  Anaogous to the receptive
fields of sensory neurons, motor neurons have what we may cal “effective’
fidds The effective field of a neuron may be a region in gace that an organism
may move or reach toward in response to activity in a particular neuron.  There
ae neurons that control saccades that have as effective fidds head-rddive
spatia locations.  If it is correct to spesk of activity in such neurons as
“representing”, “encoding” or “coding for” head reative spatid locations, then
we have another ingtance of perspectival representations.  Activity in such motor
neurons represents the movement of the eye toward a location in space defined
relative to the subject’'s head. Such neurd activations do not smply causdly
covary with the movement of the eyes to a certain location, but the movement of
eyes to a certain location defined relative to the subject, and in this ingtance,
relative to the subject’s heed. And if these activations have the function of
causdly covarying with these subject-relative locations then they congitute
perspectiva representations of spatial locations.

A brief word needs to be sad about the compatibility of menta
imgery and the causd covaiationd account of representation. Some
researchers favor an account of imagery whereby images represent in virtue of
resembling tha which is represeted (See Kosdyn (1994)). There is much
literature on this issue, and suffice it to say, few agree that resemblance is
necessary for representation, even in cases where the representations are images.
To illustrate the point, consder finding a creature indde of which we found
something that looked like this_ MW\ .  Suppose that we wondered whether this
condtituted a representation of something It resembles a mountain range.  Might
it be a representation of a mountain range? It aso represents saw-teeth, a row of
evergreen trees and abandoning visud resemblance, we may sy that it
reeembles a noise with a cetain waveform. Which does it represent?
Resamblance, as many have pointed out, underdetermines representation, and
even in cases in which representations do resemble wha they represent,
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functiond causd covaiaion may be cdled in to do the job of disambiguation.
For ingtance, a photogrgph of Joe equaly resembles Joe and Jo€'s identicd twin
Moe. But the photograph is a photograph of Joe and not Moe in virtue of Jo€'s
position in the causal chain that led up to the cregtion of that photograph. These
points about the role of causd covarigtion in determining the contents of
imagisic representations are condstent with a common anayss of menta
imagery.  According to this andyds imagery is the off-line utilization of
perceptual (and perhaps motor) processes that are typically ed on-line (see for
example, Grush (2001)). Since that is dl there is to imagery, imagery need not
resemble what it is an image of. Such a view dlows for imegery in non-visud
moddities such as dlfaction, where the posshility of resemblance between the
representation and the represented seems obscure. | mention these points not to
sttle any ongoing controverses regarding menta imagery, but only to show
that the exigence of imagisic menta representation is neither necessarily nor
obvioudy incompatible with accounts of representation that meke having the
function of causdly covarying with X sufficient for representing X

Another dleged incompatibility of imegery and causd covariaiond
psychosemantics can be shown to be merely apparent. Recdl that part of the
account on offer is that a subject Ss representation R of X is perspectiva if it
has the function of carrying information about relations between Sand X Rick
Grush (persona communication) objects that this kind of account is inadequate
for the perspective embodied in imagery on the grounds that

Teking Sto be the actual real S then entails that my imagining
seeing the Eiffel Tower right now from the north is not
perspectival, because it caries no information about the relations
between S (the actual me sitting here in the [. . .] café) and the
Eiffel Tower.

Grush may be correct that the event of imagining does not cary information
about the reaions between S and the Eiffd Tower. On a paticular occason
one may be caused to imagine the Eiffd Tower by something other than the
Eiffd Tower, and thus that paticular imagining would not cary information
about the Eiffd Tower.  However, on the account of imagery sketched in the
previous paragraph, the event of imagining involves a state that has the function
of carying information about the reaions between S and the Eiffd Tower.
Imagining involves running off-line what is run on-line during perception: states
that are supposed to cary information in the perceptud case may dso be
pressed into service for off-line imaginings. Thus the off-line states employed
in imagining the Eiffd Tower owe their representationd content to the
information they are supposed to carry in the on-line perceptud case.

| cdl the andyss of perspective | offer “pictorid” in order to contrast it
with the andyss of perspective offered by Lycan (1996) and others in terms of
indexicds and the literary convention of firg-person point of view. Pictures are
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the prototypica instances of representations with pictoria perspective, but it is
important to emphasize that they are not the only instances. Pictures of a car
from two different points of view may be encoded as bitmaps, which may
themsdlves be trandated into strings of ones and zeros or sentences describing
the occupants of every cdl in the bitmap’'s two-dimensond aray. One may find
it natural to suppose that such resulting strings of numerds and sentences may
refain the representationd content of the pictures from whence they came
without themselves being pictures. This is not to say, however, that bitmaps
have dl and only the content of the images they encode There may be some
differences in the representational contents of the images and the bitmaps.
However, despite possible differences of representationa content, there are dso
considerable similarities. If a bitmapped photograph represents a car, then the
corresponding numerical  gtring does too. After dl, the picture of a car is
recoverable from the bit sring. And if the bitstring retains the representationa
content of being about a car, then there seems no reason to deny that the
bitsring dso retains the representationad content of being about a car as seen
from a particular point of view. Thus if a picture is perspectivdl , then its
corresponding  bitdrings ae perspectivdl, even though the corresponding
bitstrings are not pictures.

Bitstrings are not the only instances of representations with pictoria
perspective that are not pictures.  Activations in neurons with retinocentric
receptive fidds are another example  Such neurd activaions represent the
occurrence of gimuli at spatia locations defined relative to the retina. | take it as
obvious that the activation of a sngle neuron is not a picture even in casss in
which such activation may be a spatid representation. Bdow | will discuss the
posshility of perspectivd representations of temperature, thus giving yet
another example of representations with pictorid perspective that ae not
pictures.

Representations with pictorial  perspective are not necessarily pictures.
Nor are they necessarily indexica. Above | mentioned that | intend the pictorid
andyss to contrast with indexica andyss, but have not shown that this is
indeed the case. The reason why representations with pictorid perspective are
not necessxily indexicd has to do with paticulaity. Indexicas necessaily
involve particularity in a way that non-indexicas and egocentric representations
do not. The representational content of the dterance “I am here now” picks out a
paticular individuad a particular location a a paticular time  Even when
indexicds and demondratives are used to pick out universas as in saying “this
shade of red” while holding up a chip of paint, reference b the universa (the
shede of red) piggy-backs on the particulars that secure the indexica content:
the particular paint chip held by the paticular individuad at a particular time. In
contrast, a picture can exhibit perspectiva content without picking out any
paticular. A drawing of the 1991 Chevy Cavaier may be used not to represent
any paticular 1991 Chevy Cavdier. It may insead be used to represent a
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corresponding universal, say, the generd caegory that al and only 1991 Chevy
Cavdiers bdong to.  Nonetheless, the picture, in being a two-dimensond
representation of a three-dimensona object, represents the car from one or
another point of view. For ingtance, the picture may show the front of the car
but not the back. Of course, the conventions of photography may have an
indexicad dement: a photo represents me and not my twin in virtue of being
gppropriately caused by me, not my twin. But a drawing of the genera body
syle of the 1991 Chevy Cavaier need not have its representationad content
determined in the way a photo of a paticular 1991 Chevy Cavaier would. But
both would be perspectivd—both would implicate a point of view. Anocther
way to put the point is that when pictures are used indexically to represent a
partticular object, as in the case of a photogrgph of a particular car they can
implicate a particular point of view. But pictures can adso be put to a use
whereby no particulars are represented and no particular points of view are
implicated. In the case of a drawing of a generd type of car, the point of view
implicated is likewise a type of point of view. Thus there is a kind of
perspective—pictorial  perspective—that  is  underdetermined by  indexica
content. Something may exhibit pictorid perspective without beng or
containing anindexicd.

Thus completes my sketch of pictorid perspective and its neurd
underpinnings.  All the examples | employed involved spatia representations.
One obgtacle to claming that pictoria perspective is an agppropriate way of
thinking of the subjectivity of conscious experience will depend on extending
the account to non-godid cases While we experience spatid locations and
relaions, we aso experience non-spatia festures of the world, including colors,
odors, and temperatures’ In order to show that the account of perspective |
favor can be extended to non-spatiad cases, | next discuss how experiences of
temperature may involve perspectival representations of temperature.

In a detailed examingtion of thermoperception (drawing on the work of
H. Hensd (1982), Akins (2001) finds grounds for questioning whether
thermoreceptors dlow the brain to represent features of the objective world (in
this case, temperatures). Akins argues that in order for thermoperception to be in
the busness of representing temperature, three conditions must obtain. Firg,
there must be congtant corrdaion between receptor activity and temperature
gimuli. Second, the activity of the receptors must preserve rdevant structure of
the dimuli (eg. grester and lesser activity in the receptor must reflect greater
and lessr temperature). Third, the sensory system must be servile in the sense
that it does not embroider upon the information extracted from the environment.
Akins argues that thermoperception fails al three criteria.

While Akins critique provides an obstacle to viewing thermoreceptors
as representing objective  properties, Akins  andyds leaves entirdy open the
possibility that these receptors serve to represent temperature in an egocentric
way. Thus, on the account | favor, the contents of the ddiverance of these



PETE MANDIK REPRESENTATION AND SUBJECTIVITY 19

sensory sysems are less like reporting that the water is 5 degrees Celsus and
more like reporting that the water is too cold for me. | agree with Akins that
thermoperception is what Akins cdls a “narcisssic’ system. | depat from
Akins in that | view thermoperception as representing narcissstic properties
whereas Akins holds that thermoreception does not represent at al.

| focus on two aspects of Akins discusson of thermoreceptors (cold
receptors and warmth receptors) tha lend to thinking of the human
thermoperceptive  system as  producing  perspectival  representations  of
temperature.  The first concerns the fact that thermoreceptors are not distributed
across the skin in a uniform concentration, and that different concentrations of
thermoreceptors  give rise to different sensaions given a paticular  skin
temperature. The ratio of cold to warm receptors varies across different parts of
the body. One result of this is that different parts of the body may have varying
degrees of comfort for water a& a given temperaure  Waer that feds
comfortably tepid on the hands may fed shockingly cold when dumped over the
top of the head. The second aspect of thermoreceptors that lend them to a
pespectivd  view is that they have dynamic response functions. A
thermoreceptor’s response to a given temperaiure at a given time is in pat a
function of what its response a a previous ingant was. This is evident in a well
known example of the context sengtivity of temperature perception. Prior to
submerging your hands in a bucket tepid water, hold one hand in a bucket of ice
and the other hand in hot water. The water in the bucket will fed hot to the
previoudy chilled hand and much cooler to the previoudy heated hand.

Both the differing concentrations of receptors and the dynamic
response  functions give rise to a many-to-one mapping of temperature
sensations and temperatures. A sample of water of a given temperature will give
rise to many different sensations depending on the concentrations of receptors
and the leved of ther previous activity. These many-to-one meppings ae
aguably and plausbly pat and pacd of the proper functioning of
thermoreceptors. A given temperature may be more hazardous to tissue in one
part of the body than another, and thus, a more sendtive darm system may be
accomplished by varying receptor concentrations. Dynamic responses may be
adaptive since a rgpid change of temperature can be damaging to tissue even if t
occursin arange of temperatures that would otherwise be harmless.

Akins sums up these aspects of thermoreceptors by describing them as
“narcissdic’: they are less concerned with how things are independently of the
organism and more concerned with how things relae to the organism, thus
echoing the human narcissst’s favorite question: “so wha does this have to do
with me?’. She takes the narcissism of thermoperception to count againgt the
cam that thermorecptive sensory sysems represent a dl. | favor the
dternative interpretation that thermoperception represents temperature, albet in
a perspectivd way. A given temperature sensation does not just represent a
temperature of a region on or near the skin but represents temperatures as being
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of \arying degrees of hazard or harmlessness to the subject’s tissues. The output
of a thermoreceptor in response to a given temperature does not represent a
given temperature per se but instead whether the given temperature is, eg., too
hot, too cold, or just right. The property of being too hot cannot be defined
independently of answering the question “too hot for whom?’ and the subject
relativity of such a property is what mekes it narcisssic.  Thermoreceptors
include in the representational contents of their outputs relations that the
temperatures bear to the representing subject, much in the way tha retinocentric
representations of spatiad locations represent locations defined relative to the
subject.

Arguably, perspectival representation may be found in examples
beyond spatiad and thermd perception. Our detection of chemicds in olfactory
and gustatory senses may not be in the job of smply representing the presence
of a certan chemicd but dso representing the chemicd as noxious or poisonous
or nutritious. But these are properties tha can only be defined in relation to the
organism: one man's meet is another man's poison and dl that. Thus any system
that has the function of causaly covarying with such properties thereby
produces perspectival representations of chemical concentrations:
representations of chemical-involving narcissistic properties.

Akins objects to the proposd that thermoreception represents
narcissistic properties on the grounds that the proposal depends on accepting the
Detection Thess the clam that “each and every sensory system functions to
detect properties” (p. ##, emphads in origind). Akins then gives two reasons
for doubting the Detection Thesis the firg is tha the thesis is overly strong
given the reaivedy srmdl amount of evidence regarding sensory function
collected to dater The second is that in a least one case-the case of
proprioception—interpreting sensory activity as having the function of detecting
is unhelpful and unenlightening.

| propose to grant Akins the fasity of the Detection Thesis, since such
a concesson leaves unscethed the proposd | favor. For convenience | will cdl
the proposd “the nacissdsic representation proposal”—the proposa that
thermoperception represents narcissistic properties. Akins misconstrues the logic
of the dtuation in asserting that the narcissistic representation proposal depends
on the Detection Thesis. Contra Akins, the Detection Thesis is not a necessary
condition on the truth of the narcissstic representation proposal. The
narcissigic representation proposad plausibly has as a necessary condition the
truth of the thesis that at least one sensory system functions to detect properties.
But it is not a dl obvious how it could have as a necessary condition the dam
that “each and every” sensory system functions to detect properties. And for my
immediate purpose, the purpose of establishing the plausbility of non-spatial
representations that nonetheless have pictorial  perspective, the detection thesis
may be disregarded asirrdlevant?
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| have proposed that some menta representations exhibit pictoriad
perspective.  We need to tie this into consciousness. Do dates of consciousness
possess this kind of perspective? Regarding whether conscious dates exhibit
this kind of perspective, the answer seems a resounding “yes’. The
thermoperception examples are dl examples of constious sensations that vary
independently of actud temperature what enters into sensation includes
relations of the temperature to states of the subject. Water of a given temperature
may fed colder on the head than on the hands. Likewise the remarks about the
phenomenology of visud expeience lead naurdly to finding pictorid
perspective in conscious representation. My percept of seeing a house differs
depending on where | am standing. It depends on my literal point of view.

This completes my sketch of the pictorid account of how mentd
representations may be perspectiva. | turn now to address the problems about
perspective and subjectivity raised by the knowledge argument.

3. Pictorial Per spective and the Knowledge Argument

On the dternate response to the knowledge argument that | favor, the first
premise of the argument is fase it is fdse that the subject could know dl the
physica facts without having an experience of red. | favor the view that there
are both objective and subjective physicd facts. What a subject can learn only
by having an experience of red is a subjective, yet nonethdess wholly physica
fact. The account of pictorid perspective described above renders intdligible
the compatibility of physicdism and subjectivity. It alows us to see how a
physicdigic framework can tolerate firs, physical properties that depend for
ther existence on representations and second, physica properties that can be
represented only by the representations that they depend on. Thus, such physical
facts are subjective in the classcd senses of being firs, mind-dependent, and
second, knowable only by a restricted mode of access. These notions may be
briefly characterized by reference to imagistic representations.

The subject-dependence involved may be sketched as follows. What an
imege of X represents is the way X would look like from some particular
location. What the image represents depends for its exisence on the process of
its representetion in the sense that precisdy what is represented cannot be
characterized independently of specifying the point of view of the representing
subject. For example, pat of what is represented is what the object looks like
one location as opposed to another. Consider a pictorid representation, such as
a photograph of a complex object like The Statue of Liberty. Given the point of
view from which the photograph was taken, only a fraction of the surface of the
gatue is explicitly represented in the photograph. Certain regions seen from one
angle would be obscured from another angle.  Consder the set of regions that
are captured by the photogreph: the st of al and only the regions explicitly
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represented in the photograph. What is it tha unifies those regions as a set?
What is common to dl and only those regions? The point of view occupied by a
viewer—a generator of pictorid representations—is the unifying essence of
those particular regions. It is in this sense, then, that the things that are
represented depend on being represented.  Of course, there is a sense in which
they would exist even if no one were to represent them. But in specifying the
set comprised of al and only he spatid regions captured in the image, one does
not cave naure a the joints, but instead carves nature into a gerrymandered
collection of items that would be of no interest gpart from their involvement in a
particular representation.  That much of the neurd representation is concerned
with such gerrymandered properties should not come as an enormous surprise.
For ingance, it makes sense tha an animd's chemoreceptors would be less
interested in caving nature into the periodic table of dements and more
interested in carving nature into the nutrients and the poisons—categories that
make no sense gpart from the needs of a particular organism.

The restricted epistemic access involved may be sketched in terms of
imagidtic representations as follows. What is represented by an image can only
be represented, without addition or deletion, by an image. Even a sring a
numerds coding a bitmgp for an image does not have dl and only the
representetional content of the image. The numera string condtitutes, in part, a
recipe for congructing an image, and in doing so it has content that the image
itself lacks. There are properties represented in sensory experience tha may
only be represented in sensory experience.  Part of what is represented in
offaction, say, may be conveyed in some other mode of representation like
gooken  language—"“your perfume smels like vanilla and roses’. But the
suggestion that all and only what is represented in olfactory experience can only
be represented in olfactory experience is an entirely physica possibility, if not a
physca actudity. That experience is perspectival in this sense dlows us to
concelve of phydsca facts that may be knowable only by a redricted mode of
access, that is, physica facts that may only be represented by specific sensory
experiences.

On my view, redricted epistemic access to some fact is redtricted
represent-ability. Something that can be known in only a redricted number of
ways is something that can be represented in only a restricted number of ways.
Conversdly, something that is knowable in a multiple ways is can be represented
in multiple ways. The causd covaiaionad psychosemantics sketched above
helps to spell out this notion of redtricted epistemic access. If there is a property
P that we can represent with some representation R then there must be at leest
one kind of causd interaction tha P enters into, namely one that relates Pto R
without which, R could not represent P. If property P is knowable from multiple
kinds of point of view, then there are multiple kinds of representations—RL
through Rn that may represent P and thus multiple kinds of causd interactions
that P may enter into. Suppose instead that property P enters into only a
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resricted number of causd interactions. This is indeed a physical posshility.
Nothing in physicdism rules it out. Such a property, in virtue of entering into
only a few kinds of causa interactions is thus representable, if a dl, in only a
faw number of ways. Wha might examples of such propeties and interactions
be? Condder the old torn JdI-O box trick. Dennett (1997, p. 637) describes an
old spy trick of tearing a piece of paper, or in the case of the Rosenbergs, a Jdl-
O box, to create an un-forgegble identifie.  The maching hdves ae o
informationally complex that the only way of identifying one, is by identifying
the other. As Dennett putsit,

[t]he only readily available way of saying what property M is [the property
that makes one piece of the Jell-O box a match for the other] is just to point to
our M detector and say that M is the shape property detected by this thing
here. (p. 637)

As | would date the case, the only detection supporting causd interactions that
one piece of the Jdl-o box enters into are causd interactions nvolving the other
piece of the box. In the psychosemantics glossed above, the paradigm examples
of representation are sensory detection, and the example of the Jdl-o box heps
us appreciate the possibility that many of the properties represented in sensory
mechanisms are properties that enter into only a few detection supporting causd
interactions, namely, interactions with the senses.  And someone without those
sensory mechanisms could not represent those physical properties.

What, then, did the color-blind Mary not know? There was a physica
property that she was incgpable of representing until she firs had her red
experience, because this physica property enters into detection supporting
caual interactions only with the mechaniams of human color vison. Note
however, that it is knowledge about a property, not knowledge redtricted to the
paticularity of her own case  Thus, unlike the indexical account criticized
above, the present account does not mistakenly tie subjectivity to tokens but to
types.

What more can be said about the property that Mary comes to have
knowledge of? By definition, not much. Such a property, if representable only
by certan sensory experiences, by definition could not be represented by
linguistic representations.  Besdes tdling you “it's that property”—which is
obvioudy uninformaive—nothing more can be sid snce this subjective
property, this subjective fact, does not enter into the rich number of kinds of
detection supporting causd interactions that objective properties and facts enter
into.

The posshility sketched above is one no physcdis should have
quams about admitting.  Physicdlism provides no reasons to expect that al
physica properties be objective in the above senses.  Physicdism does not rule
out the posshility of a property that is indtantiated in causal remoteness from
most other properties and is thus represented, if a al, only in a restricted
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number of ways.  Nonetheless, familiarity with the sorts of condderations
invoked in Nage and Jackson's thought experiments may incline us to contrary
intuitions.  Students of these thought experiments are accustomed to imagining
(or a leasst pretending to imagine) that a suitably informed human mind could be
wrapped around the entirety of the objective physca facts about some domain.
For instance, it is oft supposed that all the physical facts about bats could be
known, or a least represented, from the objective point of view without having
batty experiences. But it is precisdly this kind of suppostion that | cdl into
question.

Much of the problem, | want to suggest, has to do with ambiguities in our word
“represent”. There is one sense, | will grant, tha we can represent dl of the
physica properties from the objective point of view, and another sense in which
we cannot. And it is this latter sense that is crucid, | suggest, in the
representations  supporting knowledge of what it is like Consder the linguistic
representation “All of the people in France are less than 3 meters tal” and the
fect that my friend, Jacques Blanc is in France and is less than 3 meters tall.
Does the linguistic representation in question represent the fact in question, the
specific fact about Jacques Blanc? | take it as obvious that there is a sense in
which it des and a sense in which it does not. The sense in which it does is the
sense in which it says something true of Jacques Blanc. The sense in which it
does not is the sense in which it is not specificaly about Jacques—it does not
single out Jacques from the other inhabitants of France. Sensory experience is
andogoudy specific and so is the accompanying knowledge of what it is like to
have specific kinds of experiences. One who merey knows what it is like to see
colors may not know what is like to see some specific color. One who has seen
only shades of blue and yellow does not thereby know whet it is like to see red,
just as the normd humans did not know what it was like to see Fred's redl and
red2 in Jackson's thought experiment. The properties ddivered in sensory
experience are quite specific. But the ways that we represent physical properties
in thought experiments assating the possbility of physica omniscience from
the objective point of view are devoid of the requiste specificity. We imagine a
bunch of dectrons here and a bunch of protons there, a bunch of neurons here
and a bunch of ganglia there. Physical theory provides us with the means of the
relatively unspecific linguistic representation “everything is made of dectrons,
protons, etc” But physica theory does not provide us the means of identifying
one hdf of the Jdl-o box without recourse to the other haf. Nor should we
expect it to. Further, and more importantly, this gives us no ground for
conduding that Jdl-o box hadves ae non-physica. Likewise physica theory
does not provide us with the means of representing al and only the properties
represented in bat experience. And we should neither expect it to nor conclude
from this falure that there is something non-physical that we are thereby cut off
from.
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4. Conclusion

The pictorid account of perspectivd menta representation dlows us to see how
subjectivity may be physica in a way that squelches the threat of the knowledge
agument. | have noted severd differences between the present account of
subjectivity and previous accounts. For ingtance, | have emphaszed the way in
which subjectivity comes in at the level of types, not tokens. | close by noting a
further difference not yet made explicit.  Accounts of subjectivity like those
provided by Lycan (1996) and Tye (1995, 2000) portray subjectivity as entering
the picture with the introspective application of concepts. On their account,
what makes knowledge of what it is like perspectivd is the way the thing is
known, not the thing that is known. On such views then, if there were no
cregtures cgpable of applying second-order representations to their first-order
experiences, there would be no subjectivity. On the view | advocate,
subjectivity enters the picture with the first-order states.  This is neither the time
nor the place to attack Higher Order theories of consciousness like Rosenthd’s
(1986), but if there is something it is like to be a creature that has first-order
experiential  representations even if that cresture has no  second-order
representations, then there is something it is like to be the cresture whether the
cregture knows it or not. There may be something it is like to be a bat whether
bats themsdlves know it or not. Regardless of whether bats know t or not, we
do not know what it is like to be a bat. Why not? Because facts of what it is like
are subjective physicd facts, facts that depend on experiences, even though they
may not depend on higher-order representations of those experiences.
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Notes

! For further discussion of spatial experience and its connection to the topics of
objectivity and subjectivity, see Mandik (1998, 1999).

2 For additional discussion of Akins' account of thermoperception, see Bickle and
Mandik (1999).



