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Supervenience is afundamental concept for non-reductive physicalist theories of the
mind (theories which hold that the physical level isthe fundamental level of
understanding, but which also hold that the mind cannot be reduced to the brain or any
other physical level). Most computational theories of the mind belong to this category. In
this paper | will outline two different kinds of supervenience relationships and the

problems they face in explaining the mind-body problem.

In addition, | will argue that the more plausible version of supervenienceisin conflict
with multiple realizability (the thesis that the mind can be instantiated by things other
than the brain), which is the philosophical basis of al Artificial Intelligence (Al) efforts. |
then suggest a possible way of saving both the supervenience relationship and multiple
realizability, taking inspiration from the Indian philosophical concept of autoreflexivity

of awareness (svasamvedana).



Supervenience

Even though supervenience was introduced to the phil osophy of mind by Davidson, the

nation d supervenience onsidered hereisthe onelaid ou by Kim (1993.

Here’sanon rigorous definition d supervenience If A supervenes on B, any changein
A isa dhangein B, bu not viceversa. Where A and B can be objeds, events, or state of

affairs.

Applying thisto a strictly internali st story abou the mind, any change in mental state A is
a thangein the brain state B, but all changesin brain states are not changes in mental
states. Let’s cdl this siperveniencel, for supervenience-Internalist. Thisisthekind o

mind-body superveniencel will be aguing against.

The formal notion o supervenience, as outlined by Kim, has threeversions, the wegk,

strong and the global. | outline only the wegk and strong versions below, because Kim

eguates the global with the strong ore.

Weak supervenience: A weakly supervenes on B if and only if necessarily for any

property F in A, if an object x has F, then there exists a property G in B such that

xhasG, andif anyy has G, it hasF.



Srongsupervenience A strongy superveneson B just in case, necessarily, for

each x andeach property F in A, if x hasF, then thereisa property G in B such

that x has G, and recessarily if any yhas G, it hasF.

Multiple Realizability

The notion of multiple realizability | am using here is the garden variety one; so common
that it is taken from the World Wide Web. Multiple realizability is defined as follows

(from the online dictionary of Philosophy of Mind):

If two events can ke tokens of the same mental type (e.g., theyare bath thougtis
abou Vienna), whil e being tokens of two different physical types (e.g., oreisa
pattern of neural activationsin amammal'sbrain, oreisa certain dstribution d
eledrical currentsin acreature made out of sili con), then the mental typein

questionis multiply realizable.

Lessrigorously, the multiple realizability thesis says that the mind is not dependent on

the brain as a physical system, and creatures made of metal, plastic or blue cheese can

have amind.

Two kinds of supervenience

The discussion of supervenienceislargely done in the abstract. | would like to bring it
down to a more concrete level, using examples. One reason for doing thisis to show that

there are different kinds of superveniences, and therefore, appeals to supervenience have



to spedfy which of these superveniences they are gppeding to. Sincethis requires
picking and choaosing between superveniences, it shows that the supervenience

relationship isanorm that is applied to the mind-body problem, na a brute fad.

First, abit of cleaing of philosophicd ground | only consider the supervenience of
mental content here, the isaue of consciousnessis not considered. Two, | don't consider
the notion d supervenience of explanations, which considers one narrative (say of the
mind) supervening on ancther narrative (say of the brain). Threg my examples are
pasitioned against internalist models of the mind, models which hdd that all mental
states are just brain states. Andfinaly, my sympathies are with an interadionist view of
the mind, where mental states supervene on a brain-environment complex, instead of just
the brain.

The superveniencerelation, as e in the world, can be cdegorised broadly into two.

Let’s cdl them Conventional Supervenience and Physicd Supervenience

1. Conventional supervenience

Roughly put, this siperveniencerelation reeds observers — A supervenes on B by the
setting up d a mnvention by agroup d people. A goodexample for thiskind o
supervenienceisthe dalar bill, usually put forward as an example of the token-identity
theory, which is closely associated with functionalism and multi ple redi zability. Thisis

the kind d superveniencethat naturaly suppats multi ple redizability and Al.



According to token-identity theory, each mental state isidentical to a particular physical
state (it is nothing more than that state), but there is no identity between types of mental
states and types of physical states. The value of the dollar note in your pocket could be
constituted by a piece of paper (aone dollar bill) or apiece of metal (acoin). Note the

following points.

» Thehill and the coin belong to the same monetary type.
» Thehill and the coin do not belong to the same physical type.
* Hencethereis no identity of type between the monetary (being adollar, having a

value) and the physical (paper, metal).

The supervenience of software on aphysical machine is similar to this. Notice that the
above description does not say how there can be something like a monetary property, or

the physical mechanism of the monetary property.

In fact, both the dollar bill and software presuppose a set of observers for whom the
supervenient property (being adollar bill and being, say, ASCI characters) makes sense.
The function of the dollar bill and the function of the ASCI character set are established
by convention, not by nature. Once this function is established, by a convention which
says that this function supervenes on a physical object or state, the same property can be
realized by different physical objects or states (by coinsin the dollar case and by different

kinds of machinesin the ASCI case).



Thiskind d supervenienceisnat avalid ore to explain the mind-body problem, because
it presuppases an olserver, or aset of observers. For the mindto be like adadlar hill
there hasto be a onvention by which people ayreed on sychologicd states supervening

on plysicd states'.

Objection

For thereto be a convention that property A supervenes on property B, there need not be
an observer. The convention can be established by a meaning-giving system.

The nation d ameaning-giving system can beiill ustrated using a wurterfeit coin. What
makes a win courterfeit isthe fad that it does not originate from the government mint.

And the government mint is not an observer, it is a “faceless’ entity?.

To tred thisobjedion, let mefirst outline ared-life version d multiple redizability. In
the ealy 198Gs, India had a problem with producing coins. So there was a shortage of
coinsin circulation, and bus conductors in Delhi had a hard time giving people dhange.
The conduwctors hit onthe foll owing solution: instead of returning change, they issued
passengers blank tickets of small er denominations. These tickets could be used for travel

in ather buses, or turned in at alocd transport officeto colled money.

Now comes the interesting part. Shopkeepers garted accepting these tickets as currency.

So you could buy cigarettes with bus tickets!




Noticethat abusticket not issued by a condwctor will be mnsidered as courterfeit. This
is an instance of multi ple redi zability of value— akind d twisted version d the

ddllar/coin example. But the twist is interesting.

What the example showsisthat the “value-carier” (coin o busticket) is not dependent
ona “faceless’ meaning-giving system. It is dependent onagroup d people ayreang to
an instrument of transfer. So the observers are bad, and therefore mnventional

supervenienceis not goodenough for solving the mind-body problem.

There is more to the example, though. Noticethat in the busticket example afull transfer

of value (content) takes placefrom one physicd base to ancther.

So the questionis: If the busticket isaborafide cae of supervenience geaed by a
“faceless entity, how does the transfer of content take place? How can a bus ticket
suddenly become aurrency withou its physicd base danging? Projeding to the mind-
body problem, thisimplies that my mental state can suddenly change into something else

withou any change whatsoever in my physicd state. So supervenience-l doesn’'t hald.

However, as we shall see the mnventional superveniencerelation reed na be thrown
away, it can be used in away to suppat the multiple redizability thesis. Let’slook at a

more plausible supervenience cadidate now.



2. Physical Supervenience

There is no convention associated with this kind of supervenience. It is anaturally
occurring physical relation, something that exists independent of observers. In this
relation, A supervenes on B by virtue of B's physical properties. However, as we will see,
not al physical supervenience relations strictly follow the definition supervenience-I
needs. | present two examples below that do not meet the requirements of supervenience-
I. The examples are presented as analogies as well asillustrations. | encourage readers to

think of the mind-body relation in analogy while considering them.

Physical Sugerveniencel: Consider magnetism. It is anatural supervenience relation. The

property of being a magnet (the magnetic force) is supervenient on a physical substance.

Notice two things, though.

1) A change in the magnetic force need na come from a change in the underlying
physical substance. It can be caused by electric currents, by the presence of another
magnet, or the change in the magnetic poles of the earth. In other words, if we consider
the base B as the magnetic material, the supervenient property A can change without a

change in the properties of the base.

2) The magnetic force cannot supervene on all substances. It is multiply realizable, but

there are restrictions on what materials can redlize it.



The same story can betold abou eledric charges.

Magnetism could be made to fall in line with Kim’s definition by enlarging the base
property B to include everything in the environment that changes property A, including
eledric aurrents, other magnets, and the pales of the eath. But this would make

supervenience anonlocd relationship and nd useful for the internali st.

In the cae of the mind-body problem, anonlocd superveniencerelationship implies that

mental content supervenes physically onthe brain plus the environment. This conclusion

is grengthened by the foll owing example.

Physical Supervenience ll: Consider an image refleded onamirror. Thisis ancther

naturall y occurring supervenience relationship — the property of being an image

supervenes on a physicd substance namely the mirror.

However, it is hard to tease out what exadly the image is supervenient on. Theimageis
dependent on anumber of fadors — nature of objed refleded, pasition o objed, the
pasition d light, the nature of the light, and the nature of the mirror. A changein any of

these will change theimage. Noticethe foll owing:

1) If we @nsider the mirror as the physicd base, a changein theimage is not a dhangein

the underlying base.



2) If we oonsider the whale system of mirror, ojed and light as the base, then the image
is supervenient ona cmplex of things, invalving objeds, properties (of being a mirror
and being an ojed that refleds light), afundamental force (light), and a particular
corfiguration d the objeds, properties and the forceinvaved. This means supervenience

isnat alocd relationship.

3) Given 2,it isan open question whether the same image can be multi ply redized using
physicd supervenience, because it will require reproducing the same physical
relationship everytime. Even if such reproductionis possble, it still needs substances that

have aset of properties (seebelow).

Objection

What if the reflection on the mirror istreated as supervening on refracted light rays?

This assumes that the mirror and the ojed are nat relevant to theimage. All changesin
the image ae dhangesin refradion petterns. However, this does not help in saving the
supervenience:| relation. Diff erent objeds can crede the same refradion petterns, bu the
images would be diff erent. So theimage would change, but the physicd base (the

refradion pattern) wouldn't. So superveniencel doesn’'t hald.

To save supervenience-l, we can assumethat al refradion petterns are unique. Then a
different objed will creae adifferent refradion pettern, which will result in a different
image. However this lution suggests that we can’'t have multi ple redi zability, becaise

al patterns are unique, and therefore, are not reproducible. So it looks like if we



subscribeto physicd supervenience, we can’'t have bath superveniencel and multiple

redi zability.

Mental material

There is another, more important, reason for this: even though physicd supervenience &
described in the examples are multi ply redizable to some extent, they can be redized
only by specific classes of substances. For instance, magnetism can supervene only on
magnetic materials and refledions only onreflecting materials. These dasses of

substances have properties that all ow the superveniencerelationship to exist.

By analogy, if you kelievein bah multiple redizability and ptysicd superveniencein the
case of the mind, then for Al to oltain, you haveto pcstulate a ¢assof materials on
which the mind can supervene. In ather words, you need some sort of mental material to

reaede the mind. The only mental material we know of right now isthe brain.

So pastulating multi ple redi zabilit y using physica supervenienceis postulating a new

physical property shared by some (or all) materials®. Would the physicists agreeto this?

Objection

Information processing material can be viewed as mental material.




By this hypathesis, we have to agreeon information processng as a physical property
that can beinstantiated by a cetain caegory of materials, just like magnetism. So, for

instance sili con could instantiate the mind, just asiron daes magnetism.

The problem is that the cdegory of materials that instantiate aphysicd property is
identified by the capacity to possess that property. Magnetic materials are such becaise
they can pasessmagnetism, refledive material are such that they can refled. Therefore,
by this hypothesis, information processng materials shoud first be identified as having a

mind.

However, sincethe multi ple redi zabilit y hypothesis does not identify such materials by

pointing them out as possessing minds, the nation d information processng as aphysicd

property does not help the thesis®.

Supervenience and | ndian Philosophy

Let mereca the points I've made:

P1: The superveniencerelation that naturally suppats multi ple redizability is one that
uses conventions. However, sincethis sipervenience neals an olserver, or aset of

observers, it isnot useful in solving the mind-body problem.

P2: There' s anather superveniencerelationship, what | cal physicd supervenience,

which isanaturaly occurring relation, and daesn’t need conventions. But physicd



supervenience poses two problems: one, it isnot astrictly locd relationship. For this
relation to apply to the mind-body problem, the eavironment has to be brought into the
picture. In ather words, the environment has to be part of the base on which mental
content supervenes. Two, it needs usto paostulate some sort of mental material on which

the mind can supervene.

P3: Because of the seandreason abowve, physicd supervenienceisin conflict with
multi ple redi zability, and henceAl. If A supervenes on B by virtue of physical
properties, then obviously A istied to B’s physicd properties, and therefore A isnot

multi ply redizable.

Now we can ask the question whether we can save both the superveniencerelationship

and multi ple redizability. To begin, let us ask: what kind d model can save both?

1) Obvioudy, given the examples, and my sympathies, amodel that includes the

environment.

2) But because of P3, we need amodel where mental content supervenes on plysicd
structure nat by virtue of physicd properties, bu by virtue of mental content itself.
The model shoud na postulate mental material, and shoud all ow for the agent’s

internal physicd medhanism to be aything (or at least sili con), na just the brain.

3) Thisimplies moving away from astrictly physicd superveniencerelationto amore

convention-li ke superveniencerelation, where mntent can move fredy between



bases. However, we caand use the cnventional supervenience ain the dalar-coin

case, becaise we need amodel that getsrid of the need for an olserver.

To suggest such amodel, | take inspiration here from the Buddhist nation d
Swasamvedana or autoreflexive avareness(aslaid ou in Matila, 198), the nation o
awareness events that are self-aware”. According to the model laid ou by Matilal, an
awarenessevent is like alamp/light-bulb, it has the property of ill uminating itself; so an
awarenessevent in an agent doesn’'t necessarily need an olserver/observation modue to
beamme ar awareness Though it is not spedficdly laid ou in the modd, | assume here
that an awarenessevent is akin to arepresentation, and, therefore, has alink to the
environment (broadly construed, i.e. including bodly states etc.). I’'m encouraged to trea
it this way because of the agent-environment interadion inherent in the cnstructivist
metaphysics advocaed by Buddhism, even thowgh | am nat particularly keen ontraveling

al the way up the metaphysicd path with the Buddhist.

Now here’ swhy | think this model could solve the problem of supervenience

* Anawarenessevent A supervenes on the brain+environment physicd state B, so the
nonreductive physicdist model of supervenience halds -- any change in the mental

state A isa change in the physicd state B.

» Theideaof these events being autoreflexive, or being “ self-ill uminating”, gives them
the ability to be multiply redizable, redizable on any base, becaise the property of

being a mental event is part of the event itself, and not the physical system.®



In some ways, the model is smilar to conventional supervenience the differenceis that
while mnventional supervenience needs an external observer and a cnwvention to set the
mental content, the autoreflexivity model, as | seeit, doesn’'t, becaise the avarenessand

content isinternal to the event.

In effed, the avarenessevent model marries physicd superveniencewith conventional
superveniencein an elegant way. It extends physicd supervenience by bringing in the
environment into the superveniencerelationship, bu getsrid of the need for an external
observer from conventional supervenience, by postulating awarenessas “ self-

ill uminating”.

The avarenessevent model works better becaise it “empowers’ mental content, so to
sped. It considers mental content to be abit more “powerful”, having moreintrinsic
properties, than the passve representations used in classcd Al models. Or the
epiphenomenal representations postulated by eliminativist models, where the power is
vested with the physicd system, and the mental is a stub, an epiphenomena generated by
the physicd system. The avarenessevent model esentially moves some of the “power”

to the astrad entity “event”, which brings together the environment, body and the mind.

Admittedly, thisis amove towards akind d idedism, where an abstrad entity
“awarenessevent” is postulated with some internal properties. However, | consider thisa

plausible move -- if numbers as abstrad entities can have properties, awarenessevents



can have properties aswell. More doser home, an awarenessevent is not alot more
idedistic than the dstrad inner representations postulated by most computational
models. Also, | think some sort of an abstrad entity is arequirement in this case, becaise
if the property of being a mental state is aphysicd property, we wouldn't have needed

the superveniencerelationin thefirst place

More worrying is the nature of the “self-ill umination”. How can an awarenessbe “self-
illuminating”? It looks asif the introduction d autoreflexive avarenessonly substitutes a
problem with a mystery. However, this need na be so. An awarenessevent can be
viewed as mething similar to adion-oriented representations, as suggested by Andy

Clark (1997.

Clark argues against idedised, centrall y stored representations of classcd Al and
suggests that representations are doser to the Gibsonian ndion d affordance An
affordanceis “an oppatunity for use or interadion which some objea or state of affairs
presentsto a cetain kind d agent.” Thus, for ahuman a dhair affords stting, bu to a
woodpedker or termite it may aff ord something diff erent. Thus, representations are not
adion-neutral, asenvisioned by classcd Al, bu they are adion-oriented.
Representations are aeaed by agents onthe fly, to exeaute an adion, by exploiting cues

that exist in the eavironment.

Thismodel of representationis very similar to the ideaof a self-aware avarenessevent,

as ketched above. The “self-ill umination” property of an awarenessevent isnat a



mystery in such amode, it is part of the evet’s action-orientedness. An adion-direded
awarenessevent is aware of itself, within the mntext of the adion. So, the event of my
hand encountering the wffee wpisaware of itself, which iswhy | move to the next
event, raising my hand, and start drinking from the aup. Noticethat thisis much weaker

than the daim that an agent has full -blown awarenessof al her awareness-events.

Future Work

Thismodel isnat intended asadired trandation d an Indian philosophy model into
Cognitive Science It isamode that just draws inspiration from an Indian phlosophy
model (mostly Buddhst). From an Indian phlosophy standpant, I'm treaing a menta
event here & an instance of consciousness The relationship between consciousnessand
mental eventsis quite nebulousin Indian phlosophy and fitting those debates into
Cognitive Scienceis amost an imposgble task. Thismodel isjust intended as a bridge —
to conred Indian philosophy and Cogniti ve Science Also to conred the largely
functionali st ideaof superveniencewith the situated cognition (and Indian phlosophy)
nation d mental content being episodic -- i.e. mental content as being tied to the
environment, instead of being passve, stored data, as siggested by classcd Al models.
Sincethe episodic, environment-direded, charader of mental content is areaurring
themein Indian phlosophy, | think it could be explored further to buld bridges with

situated cognition models in current Cognitive Science



Endnotes

! Thereis of course the agument made by externalists like Milli kan (1994 that the function can be
“seleded for” by evolution. However, in my view, “being seleded for” isaso anorm. The aucial
differenceisthat the observer for whom it isanorm, namely nature, is an entity that is not considered as a
subjed, but is considered as being “neutral”. Soitis gill a cnvention, but one gparently saniti sed. |
return to this point below.

2 There is always the question of how the facdessentiti es come to be.

% Let me briefly consider Milli kan's point here. Even if we grant Milli kan that a representation is “ selected
for”, she has to agreethat only a cetain classof materials, namely organic matter, has gone throughthe
seledion process So | think she, too, cannot make the move to multi ple redi zabilit y.

“Theories about the a&omic structure of magnetic substances come after they are identified as magnetic, not
before. So information processng materials sould be identified as mental materiasfirst, before we launch
into dscussons about them having an atomic structure, if any, that makes them information processors.

® Svasamvedana is athesis held by various Indian schoals, but | find the Buddhist model interesting
becaise it attributes autorefel exivity of awarenessto discrete events, not to a central controller. Tom
Yarnall has pointed aut to methat not all Buddhists accept the Svasamvedana thesis. Also, questions have
been raised about the suitability of using Matilal as areference here.

® For my purposes, | am treaing self-ill umination as a property intrinsic to the abstrad entity event.

There could be other ways to construe self-ill umination, including purely physicdist approaches. Many
thanks to Dr. Ram-Prasad Chakaravarthi for pointing this out to me.

"Another way to look at self-ill umination is to consider it a cae of emergence, where high-level properties
are considered to “emerge” out of interadions of low-level properties. A phenomenais considered to be
“emergent” if the cdegories used to describeit are radicdly different from the cdegories passessed by its
underlying processes. A good example is temperature, which emerges out of interadions between atoms.
But atoms themselves do not have the property temperature. Here, interacions with the environment is the
underlying process and self-ill umination is the emergent property.
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