CHAPTERONE

Frontal Assault
3 <> g

Nobodyhasthe slightestdea how anythingmaterial could beconscious. Nobody
even knows what it would be like tavethe slightestdea... Somuchfor the phi-
losophy of consciousness. (Fodor 1992)

One of myclearest memories of early childhobdds mesitting alone in my
bedroom at twilight when | was about five, pondering a curfamsly of ques-
tions. Why does the universe exist? What if it didn’t? What would be left over if
it stopped existing? Wouldngomethingstill exist? What coloumwould it be?
Even now, theguestionselicit the samepeculiartwisting sensation from my
stomach. And now, as then, | find the basic mystery of why anything exists the
most unfathomable of all.

Probably it was fortunate for the sake of a happy childhibatthe gravity
of the second most difficult question didn’t impress itself on me until years later:
how is it that it feel like it does to be nier anyoneelse) if that feeling islone
with nothing more than a strindyall of nerve fbres, glia,and other organic
structures made mostly of water? How cgrossiblyfeel like anything?

It is unusual that | agree significantly witlodfor, especially inprint. But |
think his pessimistiprognosisthat an unassailable conceptuahdblock sepa-
rates consciousness atme materialorld is almostright. After all, conscious
experienceseemsentirely differentfrom mundane features ofaterial objects
like mass or colour ofuzziness. Sucfattributes generate comparatively few
deep metaphysicajuandaries. \Mle theroad from fundamentgbhysics and
chemistry to their macroscopic appearance is, in practice, a very lorgpand
plex one which has yet to be explored in every detail, in principle nothing stands
in the way of a complete low level accountsdy, the particulatulk, reddish-
yellow hue, and deceptively appealing fuzziness of a ripe peach. No one puzzles
over the question ‘howcan a material object like a pegobssibly befuzzy?’.

But on theface ofit, at leastthe characteristic features of phenomenal experi-
ence stand in nothing at all like the same sort of relationship to lowdhysics
and chemistry that renders peach fuzz so metaphysically unintriguing.

While a fuzzy peach looks to be a straightforwexdmple of materiadub-
stances arranged the rightway, itisn’'t easy tosee,even in principle, how
Nature could have built somethitige a conscious minaeut of matter. Taking
as a working hypothesithe notionthat fundamental particles of mattiaick
phenomenal experien@tirely, it isn't easy to seleow any set of suclparti-
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cles—however they might berganised, energised, shaken,stirred—could
somehow come to be conscious. Nevertheless, each day we find ousselves
rounded by creatures who seemingly enjoy consa@apgrience without incor-
porating within themselves any extra ‘secret ingredidogg'ond myriad ordi-
nary materialparticles.(At least,contemporary sciendeasyet touncover any
such extra ingredients.)

After years of flirting with extravagartiut, ultimately, explanatorily bank-
rupt nonphysical candidatésr a solution to thispparenimystery, some sig-
nificant conclusions havénally begun toemergewhich lead me to think the
instantiation ofconscious minds by purelyaterial structuresreally may be
fathomable after all. This book explores some of those conclusions and the lines
of thought behind them, constructing a story within which cons@apsrience
and the material world may plausibly be unified.

Taking thepositionthat understandinghe puzzles otonsciousexperience
cannot proceed without songeasp of who or whathe subjectof conscious
experience might be, | ultimatetiefend theview that theconscious subject—
thel—is a materially instantiated structure of dynamically changing information.
On this account, phenomenal experience is ‘whatlikésto be’ such achang-
ing structure. While it may be true that it is mide¢ntical toany materialthing, |
suggest that a conscioognd maynonetheless benplementedy matter. For
now, | will say little more about this central unifying idea, apart from noting that
information is understootere in a wholly naturalistiqerecise, andbjective
sense andjuantified within a formal framework provided lhye field ofalgo-
rithmic informationtheory. Several chapters of preliminaries—concerning in-
formation and representation, problems of perspective, functionadisper-
venience, and mental states—must be completed beforesanskcan be read
into this view of the conscious subject, which doesn’t receive full treatment until
the latter half of Chapter 6. Drawing o@sources frontraditional philosophy,
computer science, mathematics, physics, and neurosctéegep of develop-
ing and exploring this account amounts to a full frontal assautte@wclutch of
confusions which philosophers collectively refer to as ‘the mind/body problem’.

Many themes underlie this campaign (some of whedeive more attention
below in section 2), but of paramount concern is my aimnabracing the rich
‘ineffable feel’ of the phenomenalorld while still operating within the con-
straints set by the laws of physics. The method | advocate here takes the laws of
physics agjiven and then examines whsairt of picture ofconsciousness and
of cognition might be built up within somfeamework consistent with those
laws. Inotherwords, weassuméor the sake of enquinghat the creatures of
interest, such as humans, are instantiated in a purely physiddl—andthen
attempt to construct a picture of how (or whether) those creatures could possibly
be conscious in such a world. The main task then is toatgahether such a
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picture accounts fully for the way our consci@xperience reallgloesseem to
us in the actual world or whether some significant fedtae leen leftbehind.
Only if one or more significant features cannot be accommoddtedd we
then consider rejectingoth the framework itself and perhaps evére original
assumption that consciousness exists in a purely physical world.

This ‘world first’, or ‘physics first’, approach, which beginsith the
physical and attempts to work toward a phenomenal goal, contrasts starkly with
methods traditionally dear the hearts ophilosophers. More ofterthe pre-
ferred startingplaceincludes some set of features of phenomenglerience
thought to be ‘manifestlglear’ to asubject’s introspection, arttie goal is to
reconcilethose features with what we observetia physicaworld.? But fre-
guently these innocuous clear beginnings lead on in very short ordercta-co
sions clearly conflicting with what a physicalist picture dativer. It shouldn’t
be toosurprising, however, igtarting only with whaseemsmanifestly clear
from heady introspection sometimes leads us to places \atecim factimpos-
sible to accommodate with actual mere physics.

For instance, it is not unusual iteclude in an initial flotilla ofassumptions
the notion that human minds can generate arbitrarily many well-formed English
sentences, othat they carperform addition ovethe full domain of natural
numbers, othat their conception of a validroof can be infinitelyextended.
Likewise, it is notuncommon tosupposethat human nimds are capable, in
principle, of perfect rationality—in the sense of being able to find all deductively
valid consequences of a set of beliefs—or ebah they are capable of deter-
mining whether any particulgsroposition(say, infirst order logic)follows
from a given set ohssumptionsDespite the fact thatot one of the above as-
sumptions finds support from a single scrapemipiricalevidence, evemany
naturalistically mindecphilosophers happilynvite them onboard. Apopular
justification for doingso, it seemsbhoils down to aelief that thesén princi-
ple’ ideals are whatally need explaining, and that actual world deviations from
the ideal are little wre significant than theoisy boundary conditions which
always blurexperimental measurements awfagm the idealpredictions of a
good theory. As it happens, however, convincing reasons sugjgte above
assumptionsare falsefor any cognizer physically instantiated in thesal
world—even though the failure @ach isconsistent withthe appearancefrom
the vantage point of the cognizer concerned, that it is true.

Many of the mind/bodyonfusions which this booéttempts to cleaaway
find their roots in just such lavish assumptions about wbatmslearfrom in-
trospection. For progress to be made onpilezle Fodor thinks noone should
even hope tainderstand, it idelpful for philosophers tadopt alitte more
modesty about theiown capabilities, acknowledging that—in the absence of
someargumentto the contrary, andmere appearances aside—the default as-
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sumption should be that we humans are as subjéioe tonstraints othe laws
of physics as any helium atom in the core of a star or any fuzzy pessd to
fall from a tree. This book, | hope, marks significant moves in that direction.

1. STRUCTURE ANDOVERVIEW

In view of its interdisciplinarynature,the texthasbeen organised in a way
which | hope will accommodate readers with a wide variety of backgrounds and
personal interests ithe materialBelow, | outline my attempts to package far-
flung topics in an accessibieay, describe theébook’s anticipatedaudiences,

and briefly preview each chapter.

1.1 Pathways Through the Book
Because perhaps only a minority of readen®seinterests happen twincide
with my own will want to pursu¢he arguments set out here linedrlym start
to finish, | have structured the book with a view to making other reading strate-
gies as painless as possible. Especially technical remarks are typically flagged in
advance, and ieachsuchcase Isuggest aralternative routeghroughthe text
which will allow readers withless interest in details tskip ahead without
missing central points. Aound two hundred cross-references particular
chapters, sections, pagenumbers, dgether with an extensivadex, should
help those taking a nonlinear path throdiggbook tolocateother pointssup-
porting key lines of thought.

With a few exceptions, the discussions reqtiitle in the way of specialist
background knowledge, but by no means do | intbedook as acomprehen-
sive introduction to any ofhe subdisciplines whictieature init, nor to the
mind/body problemitself. Although in places the text still reveaigots in a
doctoraldissertationthe overhead dedicated to one dissertaamourite, re-
views of existing literature, is substantially reduced—particularly in gseeah
as representation) where fresh perspectives are in the offing, perspectives which
may fit only awkwardly or not aill into the categorieprovided bythat litera-
ture. Likewise, | aimmainly to present views positivelylargely dispensing
with cautionary listdetailingwhat theyare not and contrastinghem with the
many similarcousins for whictthey might bemistaken.And while | hope the
broadcollection of about fivehundred references provides a helpful start for
readers following upparticularthreads, itremains far from complete. Have
tried to avoid the ‘my bibliography is bigger thawour bibliography’ syn-
drome—the urge taite thekitchen sink—which seems to be spreadiragm-
pantly through populations of undergraduates seasoned researcheatke
(perhaps under the influence of easy to use electronic abstract databases).
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As for exceptions to general accessibility, | do asstamgliarity with basic
logical connectives, plus a femathematicabnd set theoretisymbols,and |
assume experience with the philosophical notiorsspfori, a posteriorj inten-
sion, extension, possible worldsnd thelike. Prior acquaintancevith Turing
Machines ishelpful. The ‘worst’ exceptionoccurs in Chapter the summary
notes on the quantum formalism beginning on pgbdfe aswell as somesub-
sequent sections, will be most useful for those with at least a passitigritgm
with linear algebra. However, as always, those portioag safely beskipped
by readers preferring to bypass the particulars, and pointers on where to pick up
again are of course included.

Overall, | hope the book will be enjoyable for most people interested in ma-
terialist cognitive science and the challengesurmderstandingonsciousness,
from advanced undergraduates to senior researchers anduhose publish-
ers’ marketing departments sometineisb ‘the motivated layreader’. It may
find a place in graduate seminars or as a supplementary teixil@sophy,cog-
nitive science, artificial intelligence, or artificial life.

1.2 Chapters Summary

The second chapter is a warm-up exercise. Taking up Dennett's cheenge
to defend the philosophical relevance of zomhbigthout begging important
guestions abouheir capabilitiegor lack thereof),the chapter includes an ar-
chitecturally explicit zombie construction and applies it to motivate éadplora-
tions not of how conscious subjebishavebut of what internal processes bring
about thatehaviour. Mairoutcome:nonconscious zombies witkxternal be-
haviour indistinguishable from that of normal subjects are logigalsible, so
conscious experience requires more than the right external behaviour.

Those later explorations of interradocesses depenargely on the precise
and objectivenotions of information and of representation whiake centre
stage in Chapter 3. Introducing a purely physical view of information based on
Gregory Chaitin’s version adlgorithmic informationtheory, the chapter de-
scribes representation the general caseith a formal measure ahutual in-
formation contenbetweentwo physicalobjects. (Notehat this appeal is to a
concept of information which differs fro®hannon’s, used byrBtske1981.)
Along the way, | outline the modern and easily understood informtitemretic
version of Goédel'sincompletenesgesults, questioningthe foundations of
claims occasionally made about incompleteness and its bearing on philosophy of
mind. Main outcome: representation is objectively linked to the physical world.

The next chapter shows why, far from underwriting a convinanggment
against physicalisnthe curiosities oflackson’sexample of Mry, the colour-
deprived neuroscientist, arigeturally within a wolly physicalist setting.
Tricky puzzles of perspective, or points\oéw, first arise here—to return in
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Chapter 6—andhe relationship between logic and the physically instantiated
cognizers using imerits briefremarks.Main outcome: the same information
may be physically instantiated in many distinetys and with disparateamifi-
cations for conscious experience; Mary’s ignorance before seeing red for herself
is not a matter of information, but of state.

Chapter 5 outlines aew formal frameworkfor understandingunctional
systems. Problems aofiathematical triviality threaten traditionapproaches to
functionalism based on correlation @yrrespondence, while ggfunctionalism
requires links to facts historically removed frahe system in questiomen-
dering it more suitabléor questiondike ‘why is this component here?’ than
thoselike ‘how does this systerwork?’. This chapter'sobjective method of
functional decomposition, using a formal measur@rotess copiexity called
functional logical deptliinspired by work of Chaitin and CharlBennett),cir-
cumvents both difficulties. Main outcome: the revised functionalisnovs ob-
jective and better disposed for explanatory work.

Within a context featuring arguments abauipervenience, perspectives,
and mentalstates,Chapter 6 outlines thiérst components of a theory of con-
sciousness based dhe self model a materially instantiated dynamaata
structure which emerges as a promistagdidatefor the seat of phenomenal
experience. On thigiew, one motivated by the neddr a conceptual link be-
tween consciousness atiee materialvorld yet groundedempirically and thus
falsifiable, consciougxperience iswhat it is like to be’ a particular kind of
changing datatructure.The self is notidentical toany of those physicalom-
ponents underlyingf, yet it is implemented by therh;am a self modelMain
outcome: taking the conceptith an appropriatentension, consciousness Ssu-
pervenes logically on the physical world, with the self model as link.

Taking a brief side trip to debunk cmpeting class otheories,the so-
called ‘quantum theories of consciousness’, the next chapter deshelvesrk
of Roland Omnés and the mechanisméntdractive decoherencghich, auto-
matically and extremely efficienthgliminate theneedfor a conscious observer
in quantum mechanics and guararttest special quantum effects are virtually
nonexistent at the levels of descriptahere theyare sometimes imagined to
feature in the human brain. As a bonus, interactive decoherence accounts for the
automatic emergence of apparently determingtiasi-classical realitfrom a
guantumsubstrate Main outcome: quantunphysics doesn’t éed conscious-
ness, and consciousness doesn’t need quantum physics.

Where Chapter 6 focused mainly on the conceptual territory between the self
model and supervening consciousness, Chapter 8 setstbatopposite direc-
tion, from the self model down towatle sorts of lowerevel materials—neu-
ral tissue, in the case of humans and other terrestrial life forms—wiaghm-
plement such data structuréster tidying the information theoretidescription
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of self models given in Chapter 6 and introducing basic tools from neurosci-
ence, the chaptershows howone particular researcprogramme, Stephen
Grossberg'sadaptive resonandeeory, beargspecially on théask of imple-
menting self models in real neural systems. Main outcome: the right sgaral
tems can do the representatiomalrk which selfmodels require, andeal or-
ganisms may plausibly have evolved so as to implement them.

Turning from cognitive models tthhe mathematicgbresuppositions under-
lying them, Chapter 9 examines the relationship between models and properties
of the physical systentseing modelled. In particulathe chapter examines re-
centwork by HavaSiegelmann and Eduardo Sontsgggestingthat analogue
models (based othe realnumbers)may display computationatapabilities
which exceedthose ofdigital models (based othme rationalnumbers). To the
extent that thewo sorts ofmodels differ in their capabilities, an interesting
guestion then arises as to whether one or the other makes for a better match with
reality. Main outcome: contrary to popula@ilogma,the choice of numbesys-
temsdoes nake a differencéor models ofcognitive systems,but the signifi-
cance of that difference for the real world has yet to be established.

Finally, Chapter 10 recaps sometlo¢ text'scentral themesand reflects on
the broader significance dhe mind/body problenfor understanding who we
are, adndividuals and as a civilisation. It finishes with somreenaining open
guestions and possible directions for future research.

Readers who find mgittempts in each of thesbapters to situate thdis-
cussion within aroverall picture dittle too obscure might also want to skim
throughthat lastchapter’s section 2, starting on pa2#3, which,unlike the
above summary, surveye principal developments of eadlscussion on the
assumption that readers will already have acquired some familiarity with them.

2. UNDERLYING THEMES AND METHODS

Although thebook treats many distindbpics, all areunited both inthe sense

that they relate to some aspect of the mind/body problem and in terms of under-
lying themes. Below | begin with theme | specifically attempt tsidestep and
move on tatwo more positiveones. Readers lessterested in comparatively

dull methodological issues should skip ahead to section 3 below.

2.1 Dynamics and Computation

Onefracas | hope to avoid the war ragingbetween advocates of dynamical
and computational methods in cognitive science. At a regerkshopmarking

the opening of Sussex University’s Centre for Computational Neuroscience and
Robotics, for example, | was astonishedhat number of participantsho ap-
peared quite abruptly to have rediscovered dynamicstems and were vigor-
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ously promoting alynamical approach tartificial life andrelatedfields as the
greatest new advance—perhaps ‘revelation’ would be more fittinglegades.
Worse than the hyfavasthe impressionthat one should bexclusively either
dynamicist or computationalist amidat for the sake of scientific puritghe two
must not be mixed—a notion asserted witlaracteristic vehemence by Tim
Smithers,the wellknown ‘non-representationalist’ roboticist frothe Univer-
sity of the Basque Country. hardly dared raise a voider a hybrid view for
fear of witnessing my own public stoning!

Typically, allegiances to a particular approacim deep,often it seems to
such an extent that what appears glaace astraightforward observatiosup-
porting one or the other position becomes utterly invisible to those favouring the
opposing viewpoint; all too frequently, arguments are simply ignored or contra-
dicted rather than rebutted. | hope in this bookhallengeboth sideswhile in-
censing neither. For my part, while generally inclined moreendirection of a
dynamical approach, | believe toolslmdth types play a valable réle in cogni-
tive science: both dynamics and a computationally defined variety of representa-
tion feature crucially in my own view. In Chapter 3, | outline a method of quan-
tifying information content (and representatiovi)ich, while itself wholeheart-
edly computational, applies equally wellat physicalsystemswhether inter-
preted as computational or dynamieadtities. Later, in Chapter 6, | argue
against the typical computationalism-friendigtion of an instantaneousental
state in favour of an inherently temporal replacement, advancing a view of con-
sciousnesdself which, while described in ‘computational’ information theo-
retic terms, subsequently receives a dynamical account of neural instantiation in
Chapter 8.(For readers harbouring strofeglings on the debate and an irre-
pressible urge to categorise this book in the languagetble approach | adopt
here might be verbosely labelled, with tongue in cheelgaasputationally de-
scribed, dynamical semi-representationalism’.)

ContraSmithers, | emphaticallgto notbelieve that onshoulddecide in ad-
vance to adopt one framework or the other, on paimiofed se@nce.Whether
a goodexplanation ofobserved phenomenshould be dynamicalcomputa-
tional, or hybrid innature is a question properyaluated in light of empirical
evidence and the resulting matches between candidate theoriesalitydit is
not, to my mind, anatter of evaluating empirical evidence in light gbra-ex-
isting convictionthat explanation is to bl®und in one and only ongarticular
form. Likewise,contravan Gelder (see noteabove), | find veryiittle onto-
logical mileage in the methodologicdistinction between dynamical and com-
putational approaches to cognitiveeswe. As far as tan see, whether we
speak incomputationalanguagegdynamicallanguage, ofittle green men lan-
guage, westill talk about thesameactual world. (‘World first’, not ‘words
first'!) In the terminology of Chapter 6, ththings’' talked aboutsupervene
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logically on the physical world. Depending tive needs and aims of any given
situation, we might find it useful sometimes to descigognitive processes
computationally, while at other times dynamical fofbrid descriptionswill

prove most helpfulThere may be a@e factorough cultural division between
cognitive scientistsvho generally prefer computationabols and those who
generally prefer dynamicabols, just as there is de factorough division be-

tween those who prefer reverse Polish notation calculators and those who prefer
algebraiccalculators, but such a divisiareedn’t necessarily reflect ontologi-
cally significant facts about the real world of cognizers which they are studying.

2.2 Priorities and the Naturalistic Urge

Closely related to the business of choosing appropriate languages of explanation
arequestions abouhe goals of research itself artlde choices otools which
those goals motivat€One opinion popular inthe UnitedKingdom, at least,
counts the task of furtheringe cause of a particular discipline or even depart-
ment as, if nofjuite an end intself, atleast a highly significant component of
academicresearch. On thigiew, acentral aim of thephilosophy researcher
should be tadvance theinderstanding of philosophy for philosophy’s sake;
the general field ophilosophy is primarywhile the particulaissues to be ex-
plored take a backeat. A dametricallyopposedack shapes my owmesearch

in general and this book in particular.

My main interest liesnot with furthering a particular disciplin@r, even
less, adepartment), but with examining fascinatigpgestions, Wwatever disci-
plines may count as theawn those questions dheir solutions. | nake no
apologies foimporting methods or conclusions from outwtthditional phi-
losophy, particularly from scientificfields, in the course of exploring the
mind/body problem. Although many philosophical colleagues in the United
Kingdom are quick to dismiss my own work as “science, not philosophy!"—as
thoughthe two were mutually exclusive—I| anonly too happy taecruit for
‘philosophical’ purposeghe tools of otherfields. (Were | to encounter tomor-
row some good reasons foelieving the art of pottery held the key uader-
standing problems of consciousness, | wdalin to makepots!) Inthe spirit
of thinkerslike Kitcher (1992) and thoséatured in Kornblith(1994), | take
philosophy andthe natural sciences derming a continuum.The eloquent
words of E.W. HobsonSadleirianProfessor of Pure thematicsand Fellow
of Christ’s College inCambridge, speaking #te conclusion of his 1921-22
Gifford Lectures at the University of Aberdeen, express the idea succinctly:

If we were inpossession ofandable to grasp, anified view of the Universe, in
which all the elements daxistenceandvaluationwere completelysynthesized...we
should notrequire tomark out frontierdbetween Sciencand Philosophy orTheol-
ogy... Theuntrammelledreedomwhich must beallowed to workers inall depart-
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ments of thegreat cultural work of humanity...shouftbt...involve theerection of

rigid impassabléarrierswhich shall mark off domains whidhold no communica-

tion with one another. On the contrary, workers in dapartmentvill often receive

the most valuable enlightenment, and most important suggestions, from quarters out-
side their own special line. (Hobson 1923, p. 501)

Borrowing the contemporarywords of Sussexresearcher Inman Harvey
(personal communication), | alsagree wholeheartedly witthe notion of
“doing philosophy ofmind with a screwdriver'—testing philosophical ideas
with robotics andartificial life in real world laboratories. In aarticle entitled
‘Artificial Life as Philosophy’, Dennett (1994) advocates a similar view.

But despite a distinguished tradition of positive amatually beneficial in-
teraction between philosophy and #®@ences, philosophy ahind is, perhaps
more than at anyime in its history, feeling the heafrom scientific areas as
those fields ‘encroach upon’ the study of questistiilsconsidered by many to
be philosophers’ territory. @te justifiably, methods and strategies from areas
like quantumphysics, chaos theory, neurosciermed artificial life have been
stirring upthefield, eliciting responses fronthe philosophers’ camp ranging
from the sort of dismissivenes®called above to enthusiaséindorsements of
methodx as thatwhich will at last naturalis¢he study of mind.Although my
own tendencieslraw mefirmly in the naturalisticdirection, explicitly arguing
the case for the relevance of scientific fields to ‘philosophical’ questions really is
not my battle. | hope others will simplvaluate my judgement hoosing the
tools | have in light of the lines of argument theypport,rather than under the
shadow of some pre-existinejudice as ttnow best tosecure thdorders of
philosophy against infiltration.

2.3 Description Complementarity and Puzzles of Perspective

After the central goal mentioned at the start ofadhapterthat of embracing the
‘ineffable feel’ of phenomenal experience while simultaneously heeding the
constraints of physicdhw, the nextmost significant thread running through
this book concernthe relationships between different levels of descriptafn

the same cognitiveystem and between first and thjpdrson perspectives on
cognitive systems. believeboth relationships bearucially on the project of
understanding how (or whether) matter can implement a mind.

With respect to the first, a good many problems in the history of philosophy
originate, in my opinion, with d&ailure to appreciate the complementarity be-
tween alternative descriptions of the very same thing—a famtiwreh, at times,
borders on stubborn-minded silliness. Througttbatexplorations of th&opic
which appear here, | have in mind a background context of working hypotheses
inspired by the likes of Davidson (1973) and Hellman @&dmpson (1975); |
opt for whatthe latter calfontological determination'—the physical &l there
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is, and everything that happens physically is governecebnliy thelow level

laws of physics—coupled with ‘explanatory anti-reductionism’. In other words,
nothing ever happens whichnst, atthe lowest level, erntely a result of the

laws of physics;yet, ingiving intelligible explanationsof processes, we may
well have to rely on entities constructed at a higher level of description commen-
surate with that at which we describe the processes themselves.

For instance, it would be no explanation of howlack keepstime with its
hour and minute hands to describe the interactions, in accordanciendlvs
of physics, ofevery single subatomiparticle within it. A good explanation
would describe instead the interactionsaafgs and pendulums or transistors
and quartz crystals (depending on the clock) thiedrelationship ofhoseinter-
actions to the movements of thands.Yet nothing ever happens {@r be-
tween) cogs, pendulums, transistarsartzcrystals, or arms of elock which
doesn't follow straightforwardly from the lowest level lawspbiysics.The ap-
proach to explanation favoured in thieok embraces both observations to-
gether. The view contrasts starkly with thoseDafkheim (1938) or Rdcliffe-
Brown (1952), for instance, whmaintain thatgood explanations require not
only an appropriatéevel of description, but a newndependent level ahings
whosecausalproperties, significantlygdo notfollow from those oftheir con-
stituent part$.In the guise of a discussion of evolution and Conw&asne of
Life (Poundstone 1985), dhnett(1995c, pp. 166-75) offerthe tidiestiook at
levels of description | have encountered to date.

Interest in the relationships betwealternative descriptions ofthe same
thing doesn’'t end with different levels; a special case of complementary descrip-
tions exists inthe distinction betweefirst and third personperspectiveson
cognitive systems. Just adpelieve there is a common failure to appreciate the
relationships between levels of description, so, too, is there a common failure to
appreciate théactors underlyinghe truismthatreasoningabouta system as a
third person differggreatly frombeingthat system inthe first person. If, for
instance, | cannot come to know ‘what it is like’ foeto be in a particulastate
until I have actually been in that state or one relevantly simildy why should
it be at all puzzling that I cannot comekioow what it islike for someone else
to be in such a state? And is there any reason to tlghkuldbe able tagrasp
what it islike for me to be in garticular state before haviragtually been in
such a state? Such perspectival issues figure in a wide range of quaistions
the relationship between mind and the physicatld. My direct quarrelwith a
standard viewthat problems of perspectiveupport acase against physicalism
begins in Chapter 4 and returns in Chapter 6, but a reluctaacedpt thestan-
dard view underlies much of the rest of the book.
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3. CoGNITIVE DISSONANCE

It was inone of thefirst philosophy texts | encountered as an undergraduate,
Richard Taylor's(1963) Metaphysicsthat | vividly recall reading theale of a
poor fellow called Osmo, who perishes while tryingetzape a future foretold
for him in aspecialbook. With perfectaccuracy,the mysterious volume de-
scribes evergvent inOsmo’sentirelife, from hisbirth through tothe present
and on into the future ards eventualdeath.Like the protagonist in a Greek
tragedy,Osmo cannot escap@s Fate: eerily, whateveithe book foretells al-
ways comes tgoass,and try as he might, hisvery failedstruggle to forge a
new and different future for himself only underscores the book’s appafait
libility.

Taylor’'s point in articulating the story—apart, perhaps, from terrorising im-
pressionable young philosophers—is to suggest thatlive&ould viewthe fu-
ture with the eyes of a fatalist. Fatalism should appeal, Taylor argues, for purely
logical reasons: since some complete description of all my life’s future events is
trueright now, and since that description coaldeady have been writtedown
in a book (say, by an omniscient and prolific author), | lack any sort of freedom
to changeat, and | ought just to stop worryirgpout it! DespiteTaylor’'s pro-
tests tothe contrary,the argumenftor fatalism seems a textbookxample of
modal fallacy. But nevertheless, | think | can almgrstsp what might have led
him to suggesthe line ofthought,despitehis fluency withthe logic of modal
operators. Although most philosophers reject Taylor's reasoning, the years have
not dulled my impressiothat something remains deeply disturbing about the
fantasy scenario he describesb@ok accurately foretelling my every experi-
ence—perhaps even my every thought—for the rest diifeyruly would be a
frightening prospect.

That peculiar discomfort, | believe, bears a possihlyninating likeness to
the distaste mangxpress foithe idea that human cogniti@md consciousness
might one day be explained within a purehaterialistframework. | amnot
suggesting that those unhappy absuth a possibilityare confused about mo-
dal logic! Rather, although the analogy is imperfeatith respect tological
structure thereseems to me an appealing kind of symmetry betvileertwo
cases. On onkand, it is disturbing to thinthatsome bookcould in principle
expose, for all to see, every single event inengire life—even though know
perfectly well that the logical possibility of such a volume, in and of itself, in no
way diminishes myreedom in bringing abouthe events described within?it.
There might be other reasowsy | lack freedom, buthe possibility of such a
book iscertainly not one othem.And on the othehand,somemay likewise
find it disturbingthat a complete materialigheory of consciousnesould in
principle expose, for all to see, the underlying physical foundation of euery
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gle pain or taste or visual impression (or hope or lugttaition) throughout a
subject’sentirelife. This might seemdisturbing even thoughsuch a prospect
would in no waydiminish thepainfulness othe pain or thdustfulness of the
lust; that rich phenomenal experience might hapdysical explanatiomvould
render it no less rich phenomenal experience.

A usually unarticulated further arry might grow fromthe notionthat any-
thing which admits of a physical explanation is no different in principle from
any other physicahing. The possibility of a bookexplaining my entire con-
sciousexistence in the language piiysicsthreatens to reduce that experience
itself to nothing more thamerephysics siphoning off itsvalue down to the
level of some least common denominator appropfiateother physical things
like bricks and globules dfludge. Probably it isnly natural tofeel some dis-
comfort at the idea that the very sciences which our own ingenuity created could
drain away our fundamental value in this way. On esv, perhaps ouvalue
canonly be preserved by finding it a nonphysical refagtegorically separate
from (and impossible to unify withjhe merely mechanicdransactions of
bricks and balls of sludge.

Needless to say, these are worries | do not share. On the contrarghafeel
such a naturalistic physical explanation could adgto thesheer marvellous-
ness of phenomenal experience. There can be little dwatbt would beamaz-
ing if it turned out insteathat the subject of my phenomenal experience was
really an independent, immaterial, ethereal spirit of some sort-Heet such a
spirit and my consciousness one of that spirit's properties. Butnmasth more
truly amazing it would be to discover that the conscious ‘1" is instantiated purely
physically—that somehow, despite having nothing but that stidadjyof nerve
fibres and other organimatterwith which to do it, Istill manage to enjoy my
full remarkable repertoire of ricbonsciousexperience! That matteimply or-
ganised in the right pattern and changing in the right ways eatl@lly instan-
tiateme with all my vivid phenomenal experience intdbatis a marvel worthy
of the name. And, indeed, if whedally counts is its rble in enablingur con-
scious lives, why shouldatternbe of any less value than an immaterial spirit?

In the next ninechapters, | set out whatbklieve aresome useful steps to-
ward understandinthe sorts of linksbetween mind andnatter which might
makesuch a viewattractive inits own right and whichmay allay Osmo-style
discomfort. Do | believe | have giverrigorous, corplete, and definitivesolu-
tion to the mind/body problem(s)? Of course not! But | do think a ‘solution'—
or, rather, a set of solutions to a clusteradtedproblems—uwill eventually be
found to share the general form, and perhaps some of the details, of what | out-
line here. Many times in these pages | deliberately reach far outiab while
constructing some view or other. In so doing, | aintejoout asort oftree of
possibilities; not all of its branches will ultimately bear fruit, | anme. But I'm
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convinced that while some limbs will eventually need cutting out and othiérs
benefit from considerableeshapingthe central thematitrunk is healthy and
planted just about where it ought to be. | htipa layingout thetree as | have

will provide new opportunities foprogress througkhe process ofevaluating

and snipping back those bits which don’t belong, strengthening those which do,
and shaping this nascent theory into something robust and comprehensive.

NOTES

! Nowhere do | argue positively for any particular rendition of matesiamhism; Ifind it hard
to grasp what a good argument for material monism would even look like.

2 Philosophers, understandably concerned to be clear about what it is thgggeto explain
before setting out to explain it, frequently adopt the convenient assumption that ocoarfist
direct experience of consciousness sufficefixdhe concept appropriatelwell. But to para-
phrase an exampldue to Aaron Sloman, the assumption is asjustified as the claim that
even before Einstein’s analysis of the concept of simultaneity, we really all knew what it was
anyway just through our firdtandexperience. As fothe case ofsimultaneity, Slomarsug-

gests, it may be that only after constructing some good theospable ofsupportingcoher-

ent concepts, will we be able to grasp properly what it wasvevetrying to explain in the

first place!

% Since endnotes are easily found at the end of each chapter, when cross-referencing them | usu-
ally mention the page number for the discussion which is endnoted rather than giviiegehe
number for the endnote text itself.

* Notall the excitement is hype. While | am dubious about his tendency to overstatatdhe
logical significance of what amount tdifferent dynamicalor non-dynamicalpescriptionsof
physical entities—see section 3 of Chapter 9—Tim @aider(1995a, b)offers asober but
provocative analysis of each approach. In a forthcoming target articBef@avioraland Brain
Sciences he succinctly maps out distinctionsetween the computational hypothesis—
roughly, the view thatcognizersare digital computers—andhe dynamical hypothesis—
roughly, the view that cognizers are dynamical systems.

® Very often it isexpedient toimport scienceinto philosophicaldiscourse—nothing clinches
an existence proof like empirical evidence, for instancel—but some cdate difficult prob-
lems of philosophy might well be those which either cannot be naturalised or wdidth be
very difficult to naturalise. (Ethics comes to mind as a possible examgiayethe utmost
respect for these sorts of areas, but my temperament generally tempts me modiréctite
of those where some ‘easier’ progress can be made.

8 Although I usually refer to ‘levels’, | mean also to inclysallel or otherwise complemen-
tary descriptions which may not exist in an hierarchical relationship with one another.

"In the language of Chapter 6, everythBupervenesn microphysicssee section 1 of that
chapter in particular.

8 On the last especially, alsomparethe emergentists such asexander (1920), Broad
(1925), or Pepper (1926); see McLaughlin (1992) for recent discussion.

® Specifically, the purported argument to the contrary requires shifting the scope of a necessity
operator from a whole conditional to just the consequent of the conditional. But although it is
necessarily true that if such a book correctly proclaims that | will perform acttban Iwill

perform actiorx, from this it simply does not follow that suchcarrectproclamation entails

that | necessarily will perform action



CHAPTERTWO

Zombies and Their

Look-Alikes
% < 3

It is an embarrassment to our discipline that what is widedjardedamong philoso-
phers as a major theoreticatontroversy should come down tahether or
not...philosophers’ zombies...are possible/conceivable. (Dennett 1995b, p. 325)

Zombies of analytic philosophy, unlikbe voodoovictims of Haitianfolklore,

are hypothetical creatures entirely bereftcohsciousexperiencevho nonethe-
lessbehaveindistinguishably fronthe rest ofus. Philosopherszombies walk
andtalk as if they’reconsciousthey appear to wake up the morning, and

over breakfast they even speculate on the meaning of dreamddineyo have

had. They don’trealise they’re zombies, of course—nteeling of peculiarity

spoils the pristine emptiness of their barren phenomenological landscapes—and
an enterprising philosopher engaging one in conversation #itdpic might

well hear all manner of insightful commentary about what the notion of zombies
reveals about philosophy of mind.

Daniel Dennettsayszombies don’texist. Most people, no doubt, would
agree. But rare importantly, hesuggestghey are logically impossible: mis-
guided philosopherg/ho claim they are conceivable merely fail to imagine the
full repertoire of zombie behaviours. All too often, philosophers define zombies
as above and then proceed to arfpmesomebehavioural clue or othexhich
would give them away. But of course thean't be anysuch clue:The philo-
sophical tradition of zombiewould die overnight”, Dennettsays (1995b, p.
325; Dennett 1995a is similar), “if philosophers ceased to mis-imagine them”. It
is unusualthat | disagree significantly with Dennett, especially in print
(Mulhauserl1997a).But | think his pessimistiprognosiscan't be quiteright.
Dennett's challengeffers atailor-madewarm-up exercisdor the rest of this
book:

Show me, please, why the zombie hypothésiserves to btaken seriouslyand |

will apologize handsomely for havimigliculed those who think so... If the philo-
sophical concept of zombies is so important, so useful, some philosopher ought to
be able to say why in non-question beggiagns. I'll be curious tsee ifanybody

can mount such a defence, but | won't be holding my breath. (Dennett 1995b, p. 326)



