[HOME] [AN INVITATION] [THE QUESTION] [PREVIOUS RESPONSE] [NEXT RESPONSE]

IHPQTH AITANTHXH
Avtovnc Moocyopakng

Kabnyntg
[Mavemotuo Kpnng - latpuc) Zyoin

(Metdopaon and ta Ayyhkd g Mapiog Agknyiévvn)

1. To mpoPANpa Kol TOG GKOTEL® Vo TO omovinow: H
€I0NYNON AVOPOPAS TOPUdEYETAL OTL Ol VEVPOETIGTNESG
mpoodevovv otabepd oe éva guplh pétomo. Tleptiappdvouv
T POEAAQ KoL TNV KOVKOLPAYL, TNV aKpida Kot Tov widnKo,
to Batpayo Kot Tov AvBpwno, K.0.K. Mag Eyovv emTpéVeEL va
KOTOVONoOoLUE Olepyocies Om®G 1 Opach, 1 OKOW, N
0GEPNOY, 1 lOOPPOTiD, Ol KWWAGES TV 0PBoAudv, Tng
KEQPUANG, Tov Yepov, M Padion kAm. Ta dedopéva mov
avtiodpe amd T vevpoavatopia, Tn VELPOPLGLOAOYiL, TNV
yoyoroyio Kol TN VELPOAOYI EVOMUOTMOVOVIOL GE
VTOAOYIGTIKO LOVTEAOQL 7OV  OVOTAPAYOLV  YUXOPLOUKOVS
VOLLOLG, TPATLTIO. EKPOPTIOTG VELPDOV®V, GTATICTIKEG GYECELG
peta&d KLTTOPIKNG SpaotnpldTTag Kot HETUPANTOV oV
MEPLYPAPOVY TI GUUTEPLPOPES, KAOMG KOl TO, OTOTELEGHLOTO
mepapdtov mov otnpifoviar oe PAAPeg tov eykepdlov 1|
MAekTpkd epebiopd tov. Acvppavia petald HOVTEAOL Kot
MPOYLOTIKOTNTOG — Kvntomolel  mepottépm  €pevva. OV
dnpovpyet véa dedopéva Ge €vol OTELPOELDES EMGTNHOVIKO
eyyelpnua mov 0 otdY0g TOL E€lvol VO KOTOVONGOLUE TOV
EYKEPAAO KOt TOV TPOTO LLE TOV OTOI0 0VTAC TAPAYEL TO VOU.

Eivatl amdivta Aoykd vo, avop®TIOHOOTE «TOG TPOKOTTOVY
TOL VONTIKG KOlU GLVEWONTA QOvOpeEVO Omd To Oldpopa
MPOTLTA. NAEKTPOYNIKOV CUUPBAVIOV GTOV £YKEQAAO». AV
Covca oe po emoyn mov Ba opkovvtav otn Satdmmon
avahoylov,0o TPOGLTEYpAPA TV Amoyn OTL «O VOug &tvol
£va EOVOLLEVO TTOV avadVETOL A0 TIG S1APOPES PLCLONOYIKES
Sdikacieg TOL COUATOC OTMOG OoKPIPBOG M LOLGIKN
avadVETOL HECO OO TIG GUVIOVIGUEVEG KIVIGEIS TOV UEPOV
g AOpacy, tereia.

ZTc uépeg pog Opmg avtd dev Ba pmopovoe va Bempndet
apPKETO, Kol GLVENT®MG Ba Tpoomafncm vo dHo®, GYNUATIKA,
oplopéve,  emyelpfuoto. vgp ™G Béong mov  dAhoTE
OoVOUACETAL WYUYOVELPOVIKT OvVaY®mYN, GALOTE PLOIKOAMGUOC,
dAlote Bewpio TovTOTNTAG (EKTOG O Lol pkpn voén oto #
3 mo kdt, dev Ba emyEPNc® Vo 0ploBpTHo® dlaPopég
av'Hecd Tovg) Kot Bo emextabd apydtEpa aviAoyo HE TO
APOVO KOl TIG AVEIATLEVES VITOYPEMCELG LLOV.

2. O mopnvag Tov emyEPNRATOC pov €xel o¢ €&ng: 2.1.
[IpofAénm ™ dabempnTiKy avoaywyr (Tov Opmg dev Ba eivort
opoAn) G yuyoloyiog ot vevpoemotyun (N omoia
oculntettanr oto #3 mo KAt®) 2.2. Avtd cvvemdyetor TNV
OVTOAOYIKT] OvVOy®YN TOV VOL 6T0 cmpa (1 omoia cuinteiton
610 #4 Mo Két) Tov avaTpinel Ta #5 Kol #6 g elNYNONG
avapopdc.2.3. Ba dOocm mapadElylaTo OV APOPOLV TO
enyyelpnuota TOTOL «Paie To Ae@Td cov 1 Thye» (oTo omoio
AVOPEPOLOL OTO #5 TO KAT®), avalpdvToG €161 T0 dEVTEPO
népog tov onpeiov #7 ko to onueion #11 ko #12 g
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1. The problem and how I intend to answer it: The target
essay concedes that neuroscience is solidly advancing on a
broad front. It encompasses the leech and the owl, the locust
and the monkey, the frog and the human, etc. Through it we
have come to understand processes such as vision, audition,
smell, equilibrium, oculomotricity, head movements,
reaching (with an arm), locomotion, etc. Evidence from
neuroanatomy, neurophysiology, psychology and neurology
is incorporated into computational models which replicate
psychophysical laws, patterns of neuronal discharge, higher
order statistical relationships between cell activity and
behavioral variables as well as the results of lesion and
stimulation experiments. Discrepancies between model and
reality fuel additional research which generates new data in a
spiraling scientific enterprise whose aim is to understand the
brain and the way it creates the mind. It is eminently
reasonable to ask "how mental and conscious phenomena
arise from the various electrochemical event patterns in and
of the brain". In a culture where analogies carry the day, I
would endorse the opinion that "the mind is a phenomenon
that emerges from the various physiological processes of the
body just as music emerges from coordinated movements of
parts of the lyre" and leave it at that. Nowadays this would
not be deemed adequate, and therefore I will try to
schematically provide arguments in favor of the position
variously called psycho-neural reduction, physicalism,
identity theory (except for a brief allusion in #3 below, I will
not attempt to distinguish between these positions) and flesh
it up as the need arises and as time and prior obligations
allow.

2. The crux of the argument has as follows: 2.1. I envisage
the intertheoretic reduction, albeit a bumpy one, of
psychology to neuroscience (addressed in #3 below). 2.2.
This entails the ontological reduction of mind to body
(addressed in #4 below) which leaves points #5 and #6 of the
target essay standing on their head. 2.3. I will provide
examples addressing the "put up or shut up" argument
(addressed in #5 below) thus refuting the second half of point
#7 and points #11 and 12 of the target essay. 2.4. To be
convincing, I may need to deal with the following
corollaries: 2.4.1. The issue of qualia (which in a sense is
trivial for science and a pseudo-problem for philosophy).
2.4.2. Causality. 2.4.3. Determinism. 2.4.4 The scientific
status of psychology and anomalous monism.

3. Intertheoretic reduction: A particularly sophisticated
account of this epistemological phenomenon has been
elaborated by Hooker (Hooker 1981, Hooker 1981, Hooker
1981). Briefly, reduction is a special relationship that holds
between two theories which live at two different levels in a
hierarchy of the sciences (with physics at the bottom and
sociology at the top). Reduction occurs whenever it is



glonynong avaeopdc.2.4. T'a va va yivo mo meotikos, o
ypewotel fowg va oavietonico to &g oxetopeva
Onmpata:2.4.1. To impo tov moomtev (qualia) — to
omolo, katd plo évvola, eivar TETPYUUEVO YO TV ETLOTHUN
Kot yevdompoPinua.  ywo T @rocooin)2.4.2.  Tnv
otidotra.2.4.3. Tov vieteppviopo.2.4.4 To emotnuovikd
GTATOVG TG YOYOAOYIOG KOt TOV OVAUAAO LOVIGUO.

3. Awbsopntikn avayoyn: Mo wwitepo eneEepyoospévn
MAPOVGIOGT GVTOD TOV EMIGTUOAOYIKOD QPOLVOUEVOL glvon
ot tov Hooker (Hooker1981, Hooker 1981, Hooker 1981).
Me Adyo Adylo, avaymyn sival n eldikn oyéon peta&d 600
Ocwpidv mov (ovv ce VO JlPOPeTIKG emimedo oe o
EPOPYIKN KOTATAE TOV EMOTNUOV (L TN QUOIKH OTO
KATATOTO EMIMESO KOl TNV KOW®OVIOAOYIO GTO OVATOTO).
Avoyoyn coppivel kbe popd mov katackevdletol LOVTEAOD
g Oewplog TOv AVATEPOL EMTEOV (TOV TPOTACE®V, TOV
VOL®OV, TV EVVOLOV NG, K.0.K.) &vtog g Oswplag TOL
Kat@tepoL emmédov (pe T Ponbela cvvdeTIKGOV cLVONKOV
OV OVOUALOVTOL «OUTVIIMGELS YEPVPWONS»). TIpocéEte 4Tt
ovtd mov ovdyetor eivor Bempleg, Oyt avtikeipeva. Ot
SbepnTikég avaymyés opbmg youpetiloviar cav otabpol
omv totopia ™G oavOporottag Yot eEacearilovv
EVVOLOAOYIKT amAomoinom kot e€nyntikn evomoinon. Otav
oum¢ emyelpeitar vo yivel avaymyr, to TpAyLaTo LEPIKES
Qopég myalvouy KoAG Kot GAAES QOPEC AoyMUO. XTNV
mpAOTN mepinT®OoN oL avaywyés etvon emrvyelc, omdte
KGvooupe A0yo yuwo Swutnpnon (g Bewpiog tov ovdTEPOL
emumédov). Edm, n Bewpio Tov avdtepov emmédov ovdyston
6710 6VVOLO TNG. 'Eva kadd mopddetypa ivar 1 avaymyn g
OTTIKNG GTOV NAEKTPOLLOYVITIGHO, LE TV £Vvold OTL TO GO0
TOV SLOITLVTMCEDY TNG OTMTIKNG 0TO GUVOAD TOVG £xEl TAEOV
avayfel otov  mAektpopoyvntiopd.  AlAeC  avoy®yég
amotuyydvovv, omdte Kavovpe Adyo yioo eEdhetym (tng
Oeswpiog Tov avdtepov emmédov): 1 Bewpiot TOL AVAOTEPOL
emmEdOL TNyaivel oTO KOAGOL TV oxpnotv, Kot Ogv
amopével Timote omd avtv eKtdg amd kdhmow {yvn,
EVOOUATOUEVE TNV avayovoa Bewpia. Ag okepTovue TL EXEL
amopeivel onpepa and 1t Oewpie Tov EAOYIGTOV OF o
MHelo mov Kavel AdYo yuo Kavoels, o&eidin kAT o va
enovéABovpe oto Bpa pag, Kot ovapoplkd e TO ouverég
Qacue avoy®yng mov exteivetal amd T STnpnon o v
eEdheym, Ba otoynpatilo Ot TEMKA peyGro HEPOG TNG
yoyoroylag etval (1 Ba eivar) apketd otifapd dote avaybel
GTN VELPOEMIOTNLUT, OTL 1| avaymyn Oo elvor mapdupolo pe
avTV ™G OepUodVVOUIKNAG OTN  OTOTICTIKY  UNYOVIKY
(dnAad”| Ot dgv Ba eivor Wdaitepo opaAr, pe v Evvola OTL
peydho HEPOG MG WuyoAoyiog Kol HEYOAO HEPOG TNG
vevpoemoTung Ba mpénel va vmooTobV aAAAYEG Yo VO
enttevyBei)ol 6TL cvvendg Ba Tpémetl va TomobetnOel Kamov
avapeca ota dvo dxpa TG eEdAenyng (YU avtd Kot
vrootpilo Tov efodemtikd vMopd Tov omoio OBewpd
vrepPoikd amoiclddo&o) Kot g dratypnong (avtodg sivat o
AOYog mov vmooNpil® ToV avay®ylkd LMGHO TOV 0moio
Oewpd vIepPolkd YEVVAOO®PO).

3.1. 'Eva oyetkd CRmnpo (1o emMOTNUIKO OTATOVG TG
yoyoroyiag): H avaywyn mov mpoPfrénm Ba Ntav dreimic ov
M yuyoloyia dev mepielye MPOTACELS OOTLTMWUEVES LLE LOPPT|
vopwv. H emPefoioon avtig me anouctdéong otdong
VTOVOEL amodoy] TOV AVOUOAOL HOVIGHOD Tov Davidson
(Davidson 1980). Aedouévev 1oV mEPIPNUOY VOL®V TNG
YUYOPUGIKNG (MY, M KVPpl OAANAOVYiO, O VOHOG TOL
Donder, o vopog tov Listing, o vopog tov Weber-Fechner

possible to construct a model of the high level theory (its
statements, laws, concepts, etc.) within the low level theory
(with the help of boundary conditions that are called bridging
statements). It is theories that are reduced, mind you, and not
objects. Intertheoretic reductions are rightly celebrated as
important because they offer conceptual simplification and
explanatory unification. However, whenever reduction is
attempted, sometimes things go right and sometimes they go
wrong. The former is the case when reductions are
successful, in which case we talk of retention (of the high
level theory). Here, it is all of the high level theory that is
reduced lock, stock and barrel. A good example of this is the
reduction of optics to electromagnetism in the sense that the
whole corpus of optics was reduced to electromagnetism.
Other reductions fail, in which case we talk of elimination
(of the high level theory); the high level theory goes to the
waste-basket, and nothing is left of it except for a few traces
incorporated in the reducing theory. Consider what it is that
is nowadays left of the theory of phlogiston in our chemistry
of burning, oxides, etc. To get back to the issue in hand, and
considering the retention-elimination spectrum of the
reduction continuum, I would bet that at the end of the day a
lot of psychology is (or will be) solid enough to be reduced
to neuroscience, that the reduction will have a form akin to
that of thermodynamics to statistical mechanics (i.e., that it
will prove fairly bumpy in the sense that much of psychology
and much of neuroscience will have to be modified to
accommodate the process) and thus that the said reduction
will be somewhere between the two extremes of elimination
(this is the reason why I do not subscribe to eliminative
materialism which I consider too pessimistic) and retention
(this is the reason why I do not subscribe to reductive
materialism which I consider too generous).

3.1. A corollary (the epistemic status of psychology): The
reduction I envisage would be hopeless if psychology
contained no lawful statements. To affirm this pessimistic
stance implies acceptance of Davidson's anomalous monism
(Davidson 1980). Given the illustrious laws of
psychophysics (e.g., the main sequence, Donder's law,
Listing's law, Weber-Fechner's law, etc.) which are both
robust and quantitative, I consider this pessimistic attitude
unjustified. On the other hand, it might be argued that these
statements apply to too little of the psyche and that therefore
reduction to neuroscience applies to a small part of
psychology. Nonetheless, there is a second part to
psychology, the part which illuminates our efforts to divine
our interactions with other human beings, say the motives of
a colleague who stood us up at a meeting. Did he have the
intention to attend but was unable to do so because of the
traffic, did he forget, was he ashamed to attend because of
the slow progress of his work or did he intend to send a
message, however uncivil, to the effect that he is no longer
interested in a collaboration? In our effort to supply answers
and explanations we deploy theories of human motivation,
action, perception and communication which we assume are
lawful or we would have no hope to understand and
communicate with one another. The epistemic status of these
theories is that of folk science, however rudimentary, in this
case folk psychology (as eloquently argued by Churchland,
1992 #359]; Churchland 1995). It is both the laws of
psychophysics and the regularities highlighted by folk
psychology which are amenable to reduction (of some sort or
another). Readers who want to see additional formal reasons
which render structuralist accounts of intertheoretic



K.0.K.), TOV €VOl KOl €0POOTOL KOL TOCOTIKOL, Oewpd OTL
ovt] N orooddoln otdon dev dikoudveral. AQETEPOUL,
opms, Ba. propovce KAmotog v LTOoTNPIEEL OTL 01 TPOTAGELS
OVTES APOPOVV TOAD LKPO UEPOG TNG WOYNG Kol OTL GUVETMG
M ovVay®YN GTN VELPOETIGTHUN 0popd évo HiKpd HEPOG NG
yoyoloyiog. H yoyoloyio dpmg €xet kot €va de0TEPO TUNLLOL,
T0 TUNUO ekeivo mov Qotilel TG mpoomdbelEc pag vo
eENYNOOLLLE TIC GUVOAANYEG LLOG LLE TOVG AVOPDTOVG LAG, TT.X.
o KivnTpo, €vOg GUVAOEAPOL TOV HOG £O0TNCE OF Lo
ovovavinon. Eilxe dpoye okomd va épbet oAhd dev Tl
Katdpepe eMEON Enece Gg Kivnon, UNTog To EEYace, PNTMG
vipamnke va €pBst emedn mn GovAeld Tov mpoywpel TOAD
apyd, 7 Mg emBopodoe va pog oTeilel €va, ayevég, £0Tw,
pvopa 0t 1 cuvepyaosio pag Tov givar mAov adipopn;
Vv Tpoondbeld LLog vo SOCOVUE OTOVINGCELS KOl EENYNOELS
avantoocovpe Bswpiec v to kivrtpo, TG mMPALES, TNV
avTiAnym kot v enkovavia tov avlpdnov, Tov Bempode
otTL d1émovtol amd vouovg, yloti elddAAmg Ba ftay dmelmig
omoladnTote Tpoomddeio va avtiAneBovue o Evag tov GAAov
kot vo emikowvoviioovpe. To yvoolofempntikd oTtdTovg
aUTOV TOV Bepldv gival gkeivo TG, OTOLXEU®OOVS, £0TM,
OMNUAOOOVG EMGTAUNG,KOL OTNV TPOKELWEVT TEPIMTOOT TNG
dNpddovg yuyoroyiag (6mwg éxel edylmtra vootnpi&etl o
Churchland, 1992:359]- Churchland 1995). Téco ot vopot
NG YOYXOPLGIKNG OGO KOl Ol KAVOVIKOTNTES TOL EMIOT|LOIVEL
m ouodng wuyohoyia Swtibevior Yy avaywyn. Xtovg
avayvaoteg mov BEAOVY va dovv emmALOV TLTTLKOVG ADYOLG
OV TPOGTOTEVOLY TIG OOUIGTIKEG EKOOYES TG dl0fe®@PNTIKNG
avayoyng (6nog avty tov Hooker) amd to emiygipnpota tov
Davidson mpoteive va cvpfovievbovv tov Bickle (1998).

4. Ovtoloywn| avaywyn: Avtd koAidmtouv 1o CRTnpo g
EMOTNUOAOYIKNG ovaymyng. Ti yivetor Opwg pe v
OVTOAOYIKY avay®yn; Me dAlo Aoy Tt ovpPaivel oto
TPAYLLOTO TOV TEPLEYOVTAL GE Lo, Bempia, avdTEPOL EMTESOV
otav oL vopor g €€nyodviol pe Opovg G ovayovoag
Bewpiog (ovv Tig Tpotdoelg yepvpwong); H andvinon sivor
OTL 1 EMOTNUOAOYIKY ovaymyn (ev TPOKEWEVD TG
YUYOAOYLOG OTN VEVPOETIGTNLLN)GUVETAYETAL TV OVIOAOYIKTY|
avaymyn (v TPOKELEV® TOV VOU GTOV £YKEPAAD). AvTtd dev
elvar tinote meplocdTEPO KOl Timote AyOTEPO MO TOV
GYVPIGHO OTL TO VAKSO oL StémeTot and Tovg VOLOUG TV
Wovikov agpimv (wieon, 6ykog Kot Oeppotnta) etvor £va Ko
T0 ovTd pE TO VAMKO TOv OEMETOL amd TOVG VOLOLG TNG
GTOTIOTIKNG LUNYOVIKNG, OpKEL v X1 KOTAOKEVAGEL KOVELG
éva YAwoodplo avtictoiyiong (Héom KvnTiky EVEPYELD TV
popiov avtiotoyel oe  OBepudmra, «Am) Ilapd 1o
enyyepnpota Tov John Searle (1995), avtd dev odnyetl oy
€Ay TOV TPOYUATOV TOL avATEPOL emEdov. O KOKAOG
tov Carnot, TopodelyLOTOG XAPLV, KL Ol YVDGELG LOG YOl TIG
UNyoveG  ecmTEPIKNG  kavoemg, dev  eEalelpovv  Tal
avtokivnTa. Avtd mov efoleipetor eivor 10éeg OmmG «éval
mpacvo dafordikt eival £yKATESTNUEVO GTOVG KLAIVOPOLG,
Kivel Ta moTdvia Kot KAVEL TOVG TpOoYovg va yopilovvy. Avtd
OTOVTO KOl OTO OEVTEPO EMYEIPNUO TOV TPOCPEPEL M
glonynon avoeopdg(oto #12) watd NG YLXOVELPWOVIKNG
OVOYWYNG: «EQ' OGOV TTOPAUEVEL AVEPIKTO VO, TEIGTOVLE TMG
ovtd Tov Aépe "motoV" Kat anTd oL AdpE "VAKS eyKEQOAO"
elvol  TPAyULATO  OVOHOLOYEVH] KL  OAAOTPlO, OAEG Ol
TOPOLOIDOELS KO LETOPOPES LE TIG OTO1lEG TPOSTAOOVLLE VOl
EKQPACOVLLE TNV GYXE0T TOVG KOL VOL TNV EVOOUOTMOCOVUE GTO
MAPAYOYIKE Lo TPOTLTTA (TAYKPENC-LVOOVAIVY], AVTIKEILEVO-
oKL, OTLOUNXOVI-COUPLYTPO, Aopo-pedmdia) Oa
MAPAPEVOVY AGTOYES). AVTO gival 6mMOTO KOTA TETPLUUEVO
TpoOmo (6€dopéVov OTL TO LAIKO TOL VOU KOl TO LDAMKO TOL

reduction (such as Hooker's) immune to Davidson's
arguments are encouraged to consult (Bickle 1998).

4. Ontological reduction: This much covers the issue of
epistemological reduction but what about ontological
reduction? In other words, what happens to the things
populating a high level theory when the laws of the high
level theory are explained in terms of the laws of the
reducing theory (cum bridging statements). The answer is
that, epistemological reduction (of psychology to
neuroscience) entails ontological reduction (of the mind to
the brain). This is nothing more and nothing less than
claiming that the stuff which obeys the laws of ideal gases
(its pressure, volume and temperature) is one and the same as
the stuff that obeys statistical mechanics provided one has
built a glossary of correspondences (mean kinetic energy of
molecules in the case of temperature, etc.). Contrary to
arguments put forth by John Searle (1995), this does not
result in the elimination of higher level things. For example,
Carnot's cycle and our knowledge of internal combustion
engines do not eliminate cars. What gets eliminated are
notions such as "a little green devil is lodged in the cylinders,
moves the pistons and makes the wheels go round". This also
addresses the second argument that the target essay offers
(in #12) against psychoneural reduction: "As long as we
continue not to have a choice but to acknowledge that
consciousness is not co-substantial with its presumed
generator, all analogies that have been used to express its
relation to the brain (pancreas-insulin, object-shadow, train
engine- whistle, lyre-music) will continue to be inept". This
is correct in a trivial sense (since mind stuff and brain stuff
populate two different epistemic levels, by definition) but
begs the question in the sense that mind things and brain
things are assumed not to be made of the same substance
which is the point at issue.

4.1. A first corollary (emergent phenomena): It has been
argued, that we could know everything that can be known
about lower level things (take for example the atoms of
oxygen and hydrogen) without being able to explain the
properties of a higher level thing (the liquidity of water in
our example). There is nothing mysterious about our inability
to do so; it is due to the fact that we have artificially left out
certain properties and in the case of neuroscience a whole
discipline. The properties in question concern the manner in
which parts interact to form a whole, a not trivial matter
indeed (consider the amount of work invested in phase
transitions, solid state physics and the 3-D shape of proteins).
Turning to the discipline in question, it goes by the name
"control systems theory". To see how this discipline works,
consider two clocks with different periodicities. They keep
time, but not quite the same way. One goes fast, the other
goes slow. When both clocks are placed on the same wall the
phenomenon of entrainment ensues. The two clocks go
together but they do not go either with the period of the one
or the period of the other. Control systems theory is about the
many, many examples of this sort. Whenever two (or more)
things are put together and they interact to form a system,
something new emerges. Engineers call such emergent things
"virtual things". When faced with virtual things, instead of
admissions of defeat which take the form "I see a strange
periodicity, but God only knows where it comes from", it is
possible to completely explain them provided enough
information about the properties of the parts (this is



EYKEPAAOV KOTOWKOOV ©€ VO  OPOPETIKG  EMCTN UK
enineda) oAl mpokeltatl Yoo Ayn tov {nTovpévov, HE TV
évvola Ot Bempeitat dedopévo TS T TPAYLATA TOV VOU KO
O TPAYLLOTO TOV €YKEQOAOL Ogv gival @ruaypéva and v
d10 ovoia, vd avTod glvar Kot To {THa Tov LG anacyOoAEL.

4.1."Eva tpdTo oyetikd {Nmua (To ovadLOUEVE QOIVOLLEVL):
éxel vmootnpyel ot glvan duvatd va yvopilovpe To TovTo
Yo 0 TPAYLOTO TOL KATATEPOL EMTESOV (TOPASELYLLOTOG
YXOPWV Yo TO ATOLO TOL 0EVYOVOL KOl TOV VIPOYOVOL) XMPIG
vo gipoote oe Béon va eEnynoovpe TG 1O1OTNTEG €VOG
TPAYLLOTOC TOV OVATEPOL EMTEGOV (GTO TOPASEYLLA LLAG, TNV
vypoTNTA TOV vEPoD). H aduvapio pog avth dev €xet Timote
T0 puoTnpuddec  oQeileTol 0TO  yeyovog OTL  Eyovue
ATOKAEIGEL TEYVNTA OPICUEVEG 1OIOTNTES KalL, GTNV TEPITTOON
TG VEVPOETIGTING, VOV OAOKANPO EMGTNHOVIKO KAGS0. Ot
WO1OTNTEG AVTEG OLPOPOVY TOV TPOTO LE TOV OTOlo TO. HEPM
AAANAETIOPOVV YO VO oYNUATICOVV éva GUVOLO, Eva (T
onrodn kaBohov amhod (ag Buounbodue moéon dovleld Exet
enevovfel oTig petaPoréc @dong, ™ QULOWKN OTEPELS
KOTAGTAGNG KOl TO TPLGOICTOTO GYNUO TOV TPOTEIVOV).
Oco yw. TOV EMOTNUOVIKO KAUDO 7oL amokAgieTtal €00,
mpokeltal Yoo ™ «Bempia cvotnudtov eléyyovy. o va
dolbE TG AElTOVPYEl, 0C OKEPTOVUE OVO POAdYIOL LE
SLOPOPETIKEG TTEPLODIKOTNTEG. MeTpodv 10 Ypdvo, GAAL Oyt
pe tov ido akpifmg tpémo. To éva givar mo ypryopo, 10
dAlo o apyd. Otav kot ta 600 poAdyla tomobetnbodv ctov
id1o0 Toiyo mapatnpeital To Pavopevo Tov cuvtovicpov. Ta
500 pordya cuyypoviCovtar aArd dev axolovBovv ovte TV
mepiodo Tov gvdg ovte v mepiodo Tov dAAov. H Bswpia
CLOTNUAT®OV  €AEyYoL aQopd Ta WOAAG, mhpa TOANG
mapopolo  mapadeiypata. Omnote Vo (| meplocdTEPQ)
mpaypoato  tomofetovvran  pali kot aAANAemidpovv
oynuotilovtag évo ovotnuo, avadvetoar kdtt véo. Ot
unyovikoli omokoAodv avtd To  avadvopeva  TpaypoTo
«otovel mphypoton. Otav Pplokdpocte ovVTILET®TOL e
010VEl TPAYHOTO, OVTL VO OTIKAOCOVUE TO XEPLOL YNAG Kot Vo,
movpe «PAEme o wapdEevn teplodikdtTa, OAAG Evag Bedg
Eépel oe TL ogelheToy, elvar duvatdv va to g€nynoovus
TAMNP®S, apkel vo EYOVUE APKETEG TANPOPOPIEG CYETIKA L
TIG 1010TTEG TOV PEPDV (AVTO OVTIOTOLEL GTOVG OPOLG
«GUVAPTNON UETAPOPASH KUl «GYECT] ELGPONG/EKPONG») TOV
APNOYOTOLOVV O UNYOVIKOT) Kot GYETIKA e TOV TPOTO TOV
AAANAETOPOVV Y0 Vo oynuaticovy éva 6o (owtd eivar to
«block diagram» tov pnyavikov), kot oiiyn diyeppo (w.y.
efloboelg  dwpopdg kot dwpopikéc  eEI0MOELS,
petaoynpaticpovc Laplace,ypopptkn dAyeppa, K.AT.).

4.2."Eva de0tepo oyetikd nmpa (ot afdocipot 1oyvpiopol og
MOPAOELYIO, U IKOVOTOMTIKNG  avaywmyng): To mpdto
EMYEIPNUOL TNG ELGNYNONG AVOPOPAS KATA TNG YUXOVELPIKNG
avayoyng &xet g e€Ng: «Ilpdtov 01011, Kabdg avépepo TNV
apyn, TO OXETIKG EUmEPIKO Oedopéva VoL TPOPAVAG
avemapkn vo Eexmpiocovv mod om' OAo To. TPOTLTOL OV
KUKAOQOPOUV oTéKkel Kot mowo Oyl Omodte, Aew, €9 OGOV
KOvEVOL OO TO GUYKEKPIUEVO TPOTLTOL Ogv YOipEL YEVIKNG
amodoyng kot Ogv  emPefordveTor Omd TO  EUTEPIKA
dedopéva, molog 0 A0Yog va motéyovpe OtL, map' OAd ToTa,
dev vmdpyet opeiBorion O6tt Ta O dedopéva ETKLPDOVOLY
TNV UETOQLOIKT BE0M TG 0 £YKEQOAOG TaPAyEL GLVEIdNON;»
(oto #12). H eonynon avoeopds emideikviel tov déovta
OKEMTIKIGUO OGOV 0pOpd TOVG 1GYVPIGHOVS TTOV £XOVV MG
TOpO dNOCIEVTEL oYeTIKA e T ProAoyia g cvveidnong.

‘Exet vmootpiyBei, mapadeiypatoc yopwv (omd tov Wolf

equivalent to the engineering terms "transfer function" and
"input/output relation"), about how they interact to make a
whole (this is the "block diagram" of engineers), and some
algebra (e.g., difference and differential equations, Laplace
transforms, linear algebra, etc.).

4.2. A second corollary (wild claims as an instance of
unsatisfactory reduction): The first argument that the target
essay offers against psychoneural reduction has as follows:
"Well, because, first of all, as I mentioned at the very
beginning, the presumably pertinent facts are not good
enough to decide even among alternative, empirically
falsifiable models of brain mechanisms of consciousness. So,
why should I believe that they, nevertheless, are good
enough to decide among metaphysical positions?" (in #12).
The target essay is duly skeptical as regards published claims
re the biology of consciousness. For example, it has been
argued (by Wolf Singer and his colleagues among others)
that 40 Hz oscillations underlie perceptual experience and
awareness (e.g., Engel et al. 1991). More specifically, some
of these experiments demonstrated that cells with similar
receptive fields which live in different parts of the cortex
(say one in V1 and the other in V2) discharge in a phase-
locked periodic manner when the cats they belong to are
presented with simple visual stimuli such as bars of
particular orientation. Valerie Hardcastle has aptly criticized
the interpretations which are sometimes drawn from these
experiments (Hardcastle 1996). To briefly summarize one of
them, she charges neuroscientists with studying a mechanism
potentially responsible for a phenomenon (i.e., segmentation)
other than the one they claimed to have studied (i.e.,
binding). Hadcastle argues that to study binding, the
scientists should have isolated non-orientation selective cells
responding to red stimuli as well as other cells responding to
achromatic bars of specific orientation and studied how the
discharge of both cell classes is modified in response to red
bars of that specific orientation. I find such phenomena (i.e.,
unjustified claims) to be unexceptional in science, probably
due to pressures associated with career development and
grantsmanship. I am sure that each one of us has encountered
a wild claim in his/her own field and may even have
attempted to set the record straight. To give an example,
consider the May 1999 study which concluded that pollen
from genetically modified corn plants kills monarch
caterpillars (Losey et al. 1999). Against a backdrop of
controversy over genetically modified food sources, some 76
articles appeared within the next 2 months in major
newspapers in the U.S.A., for good reason. If reliable, the
results would have drastic consequences for public
acceptance of genetically modified foods. But was the
monarch really in danger? Apparently not, as first shown by
the report that the Bacillus thuringiensis pollen is not toxic to
another species, the black swallowtail (Wraight et al. 2000),
and may even be beneficial for bio-diversity (Pimentel and
Raven 2000). Given wild claims about the effects of DNA
manipulation upon the phenotype are we to conclude that the
former is not causally relevant for the latter?

4.3. A third corollary (mistaken identity as an instance of
unsatisfactory reduction): Is it possible to be mistaken about
the identity of the reducing theory? Since human beings are
fallible I would be surprised if it weren't. A famous example
is the attempt to reduce electromagnetism to Newtonian
mechanics (and the attending ontology of the ether) and its



Singer kot Tovg cvvepydteg tov, HETALD GAA®V)OTL TNg
OVIUMNTITIKNG  EUMEPIOG KOl  GUVEWNTOTNTAS LTOKEWTOL
tadaviooelg tov 40 Hz (my. Engel et al. 1991).
ZuyKekpléva, kémowo amd avtd ta mepdpota £delEav 4Tt
Kottapa pe mapopolo dektikd medio mov Ppiokovion oe
SLopOPETIKA PéPM TOV PAo10D (). 0 éva ot V1 kot to
Ao ot V2)ekpoptilovior pe GUVTOVIGUEVO TEPLOSIKD
TPOTO OTOV OTIG YATEG OTIC OMOIEg AviKOVY Tapovoldlovtat
omAd omtikd epebicpata Onmg paPoot pe £va GUYKEKPYEVO
mpocavotolopd. H Valerie Hardcastle éyst oyoldost
MPOCPLMG TIS epunveieg mov e&dyoviol TOAAEC POpég amd
ovtd 1o mewpdpota  (Hardcastle 1996). Tw  va
MOPOVCLAGOVIE GUVOTTIKA L0 KPLTIKT TNG, KOTNYOPEL TOVG
VEVPOEMIOTHLOVES OTL UEAETOUV €va pnyoviopd mov eivorn
dvvntikd vevBuvog Yo Eva ovOorEeVO (T.y. TNV KOTATUNOT])
mov elvar GAAO omd owtd mov elyov  woyvplotel  OTL
ueretovoav (m.y. T ovvdeon). H Hardcastle vrootnpilet ot
Y10 VoL LEAETNOOVV T1) GUVOEG, Ol EMoTHHOVES Ba Empene va
ely0v OTOPOVAGEL KOTTOPO TTOL OEV EIVOL EMAEKTIKG (OC TPOG
TOV TPOCOVOTOAOUO KOl 7OV  OOVIOOV G€  KOKKIVOL
epediopato kabOG Kot GAAD KOTTOPO 7OV OTAVIOUV GF
AYPOUEG PAPOOVG e GLYKEKPILEVO TPOCAVUTOMGUO KoL VO,
eEeTAoOVY TAC Ol EKQOPTICELS KOl TV OV0 KATNnyopldv
KuTTdpov petafdilovtar 6tav to (Do 6TO omoio aviKovv
Bploketar  aviyétono  pe  KOKKiveg  papoovg  Tov
GLYKEKPLEVOD TPOGOVATOAGHOD. Bempd OTL T€TO10V £1d0VG
eowvopeva  (dniadn ot afdoipotr  oyvpiopol)  etvor
cuvndopéva 6NV EMGTNUN, 10MG AOY® TOV TIEGEDV TOL
aQOPOVV TNV enaryyeALOTIKY EEEMEN Kat TN ¥pNuaToddTNOT).
Eipotw BéPatog mwg Olot pog €xovue cvuvavtioel Evov
oGO0 1oYVPIGHO, GTO TESI0 OV SOVAEVOVUE, KOl TMG
pmopel  akOUN Kol vo.  EYOVHE  EMIYEPNOEL Vo
omoKoTOoTHoOVHE TNV oAnBswe. Ag  BuunBolpe,
mapadetypatog xapwv tn pedémn tov Moaiov 1999 movu
KOTEANYE OTL M YOPT TOV YEVETIKA UETOAAAYUEVOV CLTNPOV
GKOTMVEL TIG KAUTLES TG eTahovdag monarch (Losey et al.
1999). e wo atpdooalpa aviuapdbeons oxeTkd pe Tig
YEVETIKG  PeTOAMAOYUEVES TMYEG TPOENG, EUPAVIGTNKOV
mepimov 76 apbpa tovg emdpevovg dVo pNveg oe pEYOAES
epnuepidec otig HITA, kot Oyt adikaioldoynta. Av mrov
a&lomota, To amoteAécpato Ba giyay OPUCTIKEG EMNTMOGCEL
oTN MNUOGLO, ATTOd0YT TV YEVETIKG LETOAAAAYUEVOV TPOQDV.
Kwdvveve dpwg ot’ aAndeia n monarch; daiveton mwg oy,
omwg £0e1Ee apywd To edpnua 6t 1 yopn tov Bacillus
thuringiensis dev gival to&ik) Yo éva GAo €idog, to black
swallowtail (Wraight et al. 2000), kot pmopei axodpun kot vo
dpa gvuepyeTikd og 0,11 apopd T Promowiidtnta (Pimentel
and Raven 2000). Mnnog emedn mpoPdAiiovior afdotpot
LOYVPLICHOL GYETIKA LE TIG EMNTMOGELS TNG TPOTOTOINGNG TOV
DNA oto @owvdtumo,mpénet vo. GUUTEPEVOLLE OTL TO TPDOTO
dev emnpealel ortiokd o devTEPO;

4.3. "Eva tpito oyxetwcd {tnua (N E0QAALEVT] TAVTOTNTO (G
MAPASELYLLOL U TKOVOTOMTIKYG avay@yng): Etvatl dvvatd va
Kévoope AdBog ®C MPOC TNV TAVLTOTNTO TNG OVAYOLGOG
Oswpiog;Agdopévon 4Tl o1 dvBpmmor kavovv AdOrn, Bo pe
eEéminooe av dev Ntav. Eva maciyvooto mapddetypo ivar n
mpoondfeion  va  ovayxbei o mMAeKTpOMAYVNTIGHOG  OTN
veutdvewn pnyavikn (Kot 1M ovvakoAovdn ovtoloyio Tov
ofépa) Kor 1 ekmvon g petd to meipapo Michelson-
Morley (o zmepintmon kaipiov mepdpotog). Eva iAo
AMyotepo yvootd mapdderypo e€ivart 0 TPOMOG TOL O
Kaptéoiog ypnoonoince tovg otpofilovg yo va e&nynost
TG Paputicég duvapelg avti yo v TpeAn Wéa g dpdong
and andotaon mov mpobmédete n vevt@vela duvopiky. ITow

demise following the Michelsen-Morley experiment (a case
of crucial experiment). Another less famous example is
Descartes' use of vortices to account for gravitational forces
instead of the crazy notion of action at a distance inherent in
Newtonian dynamics. So what is likely to prove the
adequate reducing ontology in the case of the mind? I would
bet that the answer depends on the part of the mind one is
interested in. Electrical properties of single neurons (as in the
case of the period of oscillations underlying respiration),
bifurcation patterns of single axons (as in the case of
Hering's law), networks of neurons contained within a single
nucleus (as in the case of the neural integrator) or lamina (as
in the case of the locomotor central pattern generator),
networks of neurons contained within several nuclei (as in
the case of the burst generator of the saccadic system) and
even networks of entire cortical areas (as envisioned in some
models of the delayed match to sample task) are likely to
prove the case. What is worse, they are likely to prove
simultaneously and compoundly adequate. For example, both
the non-linarity inherent in NMDA glutamate receptors
(mediating synaptic relations between the L cells of the
superficial tectal layers and deeper layer cells) and the
regenerative excitatory connections between adjacent tectal
long-lead burst cells seem to operate in tandem for the brain
to go from the pitifully few spikes (emitted by sensory
neurons in response to external events) to the massive bursts
of spikes (that allow us to look around for the source of the
disturbance). In effect, the reduction of mind to brain that I
envision is a multilevel one, and one in which reducing
ontologies operate simultaneously. Many, many different
channels get incorporated into the membranes of neurons.
Their kinetics, their time and voltage dependence and their
complex geometric arrangement gives rise to emergent
phenomena (i.e., phenomena that live in a different world
from the world of channel properties) such as the action
potential. Because ion movement depends on thermal noise,
local concentrations and electric fields the flux equations
display voltage and time dependence. Add to this the fact
that membranes are not homogeneous and the fact that
neuron geometry matters (which implies that Kirchoff's laws
are also needed) and one realizes that this is already a very,
very, very complex level of description. Even without the
added complexity of non-uniform membranes (i.e., forgetting
that sodium channels are preferentially concentrated in some
parts of the neuron such as the axon hillock) and active
processes described by the Hodgkin-Huxley formalism
(meaning, after forgetting that action potentials exist) it used
to take my colleagues, a VAX machine and myself about a
whole night to evaluate the input resistance of a
geometrically accurate gamma motoneuron (Burke et al.
1994). Thanks in part to action potentials, nerve cells are
connected to other nerve cells in complex arrangements of’
interconnections which again give rise to emergent
phenomena such as lateral inhibition. At this level of
description, the information carrier, the equations to be
solved and the laws which determine the rules of the game
are neither Kirchoff's laws, nor the flux equations but spike
trains. Even so, the systems of ordinary differential equations
that describe such networks soon get out of hand. Networks
of nerve cells interact with other networks of nerve cells to
form larger cell assemblies such as patches in primary visual
cortex which again display emergent properties (such as
cepstral filtering to obtain disparity information and hence
depth) when compared with their constituent networks, and
so on. It is the fact that it involves so many different levels of



Aowmov Ba gtvar 1 mBavotepn avdyovosa ovioloyio oTnv
mepintoon Tov vov; ®o otoynuatie 0Tt M amdvinon
eEaptdral amd To PHEPOG TOL VOL Yo TO OT0l0 EVOLUPEPETOL
Kavelg. Ot MAekTpkég 1010TNTEG UELOVOUEVOV VELPOVOV
(6nwg oty mEPinTOON TG TEPLOOOL TAAAVIMONG TOL
VIOKEITOL  TNG  OVOTVONG),T0.  TPOTLMA.  JAKAGOMGONG
UELOVOLEVOV 0EOVOV (OTIME GTNV TEPITTMOT TOL VOUOL TOV
Hering), diktva  vevpdvev 7mov  mepléyovial  G€
HepOVoOpEVOVG  Topnveg  (OM®G OtV MEPIMT®ON  TOL
VELPAOVIKOD 0AOKANP®TH, 1 oTPAdES (OTmG GTNV TEPITTOON
TG YEVVITPLOG TOL KEVIPLKOV TPOTHTOL NG Kivnomng), diktva
VELPAOVOV OV TEPEXOVTOL GE TOALOVS TVPNVES (OTMG oTNV
MEPIMTOON  TNG  YEVVITIPWIG POV TOV  GOKKAOIKOD
GLOTILOTOG) 1 aKOUN Kot diKTuo OAGKANPOV TTEPLOYDY TOV
AoV (O0mwg vmoBétovv  oplopéva  HOVTEAD Yoo TN
Swdikacion Tov Kabvotepnpévon Topldypatoc pe o detypa
(delayed match to sample) amodeicvbovv mbavov avtd mov
M. To yepdtepo egivar 611, Katd wdoo mbavotnto, Oo
amoderyBolv cUYYPOVMG Kol GUVOVAGUEVA ETOPKT].

[Topodetypotog xapv, Kot 1 MU YPOUUKOTNTO 7OV
yopoktnpiCet toog NMDA ylovtopvikodg vrodoyeic (mov
SlopecoAafodvV  TIG OUVOTTIKEG OYECELS OvAuEoca oTa
kottapa L tov emeavelakdv otolddwny Tov TETpAduLo Kot
oe KOTTOpa Pabitep@V GTOPASMV) KOL Ol OVOYEVVOUEVES
epedioTikég oLVOEDELG peta&oy TOPUKEIPEVOV
KaBLGTEPNUEVOV PUTIGTAOV TOL TPOGHIOL J1VOV EaivovTot
VOl AELTOVPYOVV GUVOVACHEVE £TGL DOTE VO LLETACYNLLOTIGEL O
eyképarog ta aoBprivnta Alyo duvapkd evépyelag (mov
EKTEUTOVY Ol oUCONTNPLOKOL VELPDVEG ATAVIDOVING OF
eEotepikd ovpuPdvta) otg polikég expnéers duvvapukov
evépyelag (TOV LG EMITPEMOVY VO KOLTAEOVUE YOP® oG
avalntoviog v mnyn g evoyinong). Ilpdypott, 1
AVOY@YN TOL VOU 6TOV €YKEQOLO Omwg TV opopatiCopat, O
elvol  moAveminedn, Kot o1 aviyovoeg ovioloyieg Oa
Agttovpyovdv tavtdypova. Eivar mwépa mordol ot diopopeTikol
dlowAol mov mepiEyovtal oTg pepPpaveg tov vevpdvav. H
KWNTIKN Tovg, 1 €EApTNon Tovg and To ¥pdvo Kot TNV TAoT
KOt 1] TOAOTAOKY] YEOUETPIKY TOmoOETNON TOVg dnpovpysl
avadvopeva eawvopevo (dniadn eoawvopeva mov fovv o€
£vav KOGUO SLPOPETIKO and ToV KOGHO TOV 1O10THTOV TOV
Stlev) 6ntmg 1o duvapkd evépyetag. Eredn n kivion tov
wvtov ggaptatoar amd 1o Ogpuicd B0pvPo, TG TOMIKEG
GUYKEVTIPMOELS Kol TO. NAEKTPIKE medio. o1 €E1I6MGEL PONg
mapovoldlovv eEdptnon omd v téon Kot To ¥povo. Av og
avtd TPochicovpe 1o yeyovog OTL ol peuPpdveg dev eivor
opotloyeveic Kot to yeyovog ott mailel poro kat 1 yeopeTpio
TOV VELPOVAOV (TPAYLO TOV GUVETAYETAL OTL XPELOLOUAOTE
kot tovg vopovg tov Kirchoff) 6o  kataAdfoovpe Ot
Bplokopacte MO o éva mAPO TAPO TOAD TOADTAOKO
eninedo meprypagng. Axoun ko yoplg Vv emmAéov
MOALTAOKOTNTO TOV [N  OROWOHOpe®mV  pepufpavev  (av
nrodn Eeyboovpe Gt ot dicwAotl vaTpiov GLYKEVIPMOVOVTOL
Kuplmg oe oplopéva onpeia Tov Vevpdvae OTMG 0 EKPLTIKOG
KOVOG) KUl TV EVEPYDV SLOSIKAGIDV TOL TEPLYPAPOVTOL AT
to poppoiopd Hodgkin-Huxley (av onAadn Egyvovooaue 0Tt
VIAPYOLY SUVOUIKG €VEPYELNG) Ol CULVEPYATEG HOL, MO
unyovy VAX ki eyd yperolopactay oyxedov pio oAGKANpn
voyta vy afloloynoovpe v avtiotaon €6000v €VOg
YEOUETPIKA akplPovg Kwntikov vevpave y (Burke et al.
1994). Xapig, ev pépet, 0TO SUVOULIKE EVEPYELOG, TO VELPLKA,
KOTTOpA  oLVOEOVTOL pE  GAAOL  VELPIKA KUTTOPO OF
TOAOTAOKOVG GYNUOTIGHOVG OlGLVOECEMV OV KOl OVTOL
mpokoAoOV  avadvlopeva  eowvdpeva, Onog 1 miayio
OVOOGTOAY. X€ OUTO TO €MIMESO TEPLYPUPNS, O POPENG TNG

organization the one built on top of another, so many
reductive ontological steps the one coming on the heels of
the other, that is unique to the brain and makes ontological
reduction of the mind to it so difficult to accept.

4.4. A fourth corollary (determinism): It is normal to ask
whether ontological reduction of the mind to the brain
assumes a deterministic mental life and whether this poses a
threat to our most human characteristics, our notion of free-
will, our subjective individuality, etc.? For the sake of
argument, let us assume that we have managed to reduce
psychology to neuroscience, neuroscience to biology,
biology to chemistry and so on all the way down to physics.
Let us further assume that the physical world is causally
closed in the Hamiltonian sense (i.e., given knowledge of the
present position of all particles and their velocity we can
predict their future positions and velocities for all time).
Doesn’t this imply that our mental life is also predetermined?
In broad terms this is correct and I believe this is precisely
the reason why present day dualists (e.g., Chalmers 1996) are
forced to occupy an epiphenomenalist position regarding the
mind-body problem. Having said this, I believe that far from
being undermined by determinism, the notion of free-will is
inconceivable in a non-deterministic universe (this position
goes by the name “compatibilism” and has been elaborated
among others by Squires 1990. To see why consider how you
would feel if after wishing to move your hand the said hand
sometimes moved and sometimes it did not move. Our
reluctance to come to terms with compatibilism is due to our
unwillingness and/or our inability to keep track of all the
relevant data about the world. Think of a merchantman that
leaves Lisbon in the middle of the previous century and after
many changes of direction (sail boats are notorious for their
reliance on the direction of the wind), enters the New York
harbor only to leave soon thereafter for Guam and thence for
the cape of Good Hope, etc. Further consider that the
merchantman is tracked by a Martian spaceship on a visit to
earth. In the absence of additional data, the Martian would no
doubt conclude that the journey is non-deterministic
governed by the capriciousness of winds and currents.
However, were he to take into consideration the obligations
of the ship's captain towards the company that hired him, the
obligations of the company towards investors and the price
of commodities in several places on the planet, all
indeterminacy would vanish.

S. Addressing the "put up or shut up" argument: As I said at
the outset, I have no doubts that psychology, both the folk
variety which illuminates our everyday efforts to make sense
of ourselves and our fellow human beings and the scientific
variety which formulates laws, is being reduced to
neuroscience as we speak. To provide examples I would only
need to list psychological theories which translate into
neuroscientific theories, show how the formal structure of the
former translates into that of the latter and provide a glossary
for the translation. Due to the scope of the enterprise, what
follows is a hodge-podge of neuroscientific facts and the
psychological phenomena they concern. Unless it proves
crucial for the present discussion, elaboration of formal
relationships between reduced and reducing theories is left
for a more opportune time.

S5.1. Perception: There are lots of examples starting with the
classical experiments of color matching and Purkinje images



mnpogopiag, ot e&lodoelg mov mpénel va. AvBodv Kot ot
vopotr mov opifovv Tovg KavoveG TOL TaLyVIdwD dev glvar
oVte ot vopor tov Kirchoff, odte o e€icoelg pong, aAld
oUTE TOL APOPOVV TOALOGEPEG. AKOUN Kot €161 OH®S, TO
GLOTHHOTO SPOPIKAOV €EICDCEMY TOL TEPLYPAPOVY aVTA
ta diktoo TOAD ypnyopo vivovtal ovegéleykto. Aiktoa
VELPIKOV  KUTTOP®V  OAANAETIOpodY pe  GAAo  diktva
VELPIKOV KVTTAPOV Kal oyNUatilovy peyaAdTepes GLOTASEG
KUTTAp®V OT®G To. patches 6TovV TPOTOTAYN OMTIKO QAOLD
OV €MIONG EMOEKVOOVY AVOOLOUEVEG O10TNTEG (OT®G TO
cepstral filtering mov divet mAnpogopieg 1y TNV
avavtiotolyio Kot GLVERAdS Yo To BABog) 6tav cuykpivovtol
pe to SikTvo TOL TO GLYKPOTOVV, K.0.K. To yeyovog Ot
mpobmobétel  TOCH  OLPOPETIKA  emimedo  opydveOoNG,
YTIoHéEVO TO €va. EMAV® ©TO0 (AXO, TOOO OVOY®YIKA
ovtoloyikd Prjuata, mov 10 éva okohovbel to GAAo,sivarn
OTOKAEIOTIKO YOPOUKTNPIOTIKO TOV EYKEPGAOV Kot €ivol ovTd
OV oG OVCKOAEVEL TOGO TTOAD VO OEYTOVLE TNV OVIOAOYIKT|
OVOY@WYT TOL VO GE QUTOV.

4.4. 'Eva tétopto oyxetkd Omua (o vieteppviopdc) : Etvon
QLOIKO Vo TIBETAL TO EPAOTNO AV 1 OVAY®YN TOL VOL GTOV
eyképaro mpobmobéter ot M vonriky  (on  eivol
VTETEPLIVIOTIKT] KOl OV OUTO OMIOTEAEL OMEMY YO TOL 7O
avOpOTIVA. YOPAKTNPIOTIKG oG, TV évvola TG eAevBepiag
TG POVANGNG, TNV VLTOKEWEVIKN HOG OTOUKOTNTO, K.AT.
Xapw tov emyspnuatog, o¢ vroBécovpe OTL Eyovue
KOTOQEPEL VO avaydyovpe v yoyoloyio — otn
VEVPOETIGTNLLN, TN VEVPOEMIGTNLN o1 froAoyia, T Proroyia
ot ynueia kot ovto Kabegne, g ) euotkn. Ag vtobécovue
emmAL0V OTL 0 PLOKOG KOGLOG etval cTloKd KAEGTOG e TN
YopAToviavn évvota (6tt dnAadn av yvopilovpe v Topvi
0¢om OOV TOV COUATISIOV Kot TNV ToOTNTA TOVG LWTOPOVLLE
vo. TPoPAEYOLLE TIC LEAAOVTIKEG TOVG BEGEIC Kat TaVTNTEG
eoael). Agv ovverdyetor avtd OTL 1) vontikn pog (on sivon
Kot aut mpokaBoplopévn; Xe adpég YPOUMES ovtd Elvar
CMOTO KOl TOTEH® OTL AVTOG AKPPAG Elvarl 0 AGYOG oV Ot
onpepwoi dviotég (m.y. Chalmers 1996)sivar vroypempévol
Vo V1I0BETNCOLV Lol EMPALVOUEVOAMOTIKY BEom OG0V apopd
TO TPOPANLLAL TNG GYECTG VOL Kl GOUOTOG. L20TOGO0, MOTEV®
TS M évvoln g erevbepiag g PodAnong Oyt povo dev
VIOVOUEVETOL amd TOV VIETEPUWVICHO, 0AAG Bo MTov Kot
adlovOnTn G€ €va U VIETEPUIVIOTIKO cvumav (1 0éon ovt
amokaleiton «ovppatiopdc» (compatibilism) wor v €xet
enekepyootel, peta&d GAlwv, o Squires (1990). o vo
kataAdfete 1o ywrti, okepteite mog Oo acbavocactay av,
otav €MOVUOVCOTE VO KIVIOETE TO YEPL O0G OVTO TOTE
Kwvovvtav Kot wote oxl. H ampobopio pog vo amodeyBovue
TOV KOUTOTWWTAIONO opeideTor oty ampobupio pog ko
v advvapio Log vo TapakolovdovpE Kot Vo KOToypOpOLLE
OAOL TOL ONUOVTIKG dedopéVa Yo TOV KOGHO. ZKEQTEiTE éval
eUTOPLKO TAOIO Vo amomAéetl and T Alcafmdva oTo LEGH TOV
MPONYOOLEVOL  Odve, Kol HeTd amd TOAAES  OAAAYEG
KkatevBuvong (ta 1otoedpa etvar yvootd Yo v gvaictncio
Tovg otV KotebBvvon Tov avépov), etomiéel 6to Apdve TG
Néog Yopkng yuo va Eovapidyel o€ Alyo yio to ['kovdp, Kot
ond ekel yw to Axpotpt g Koing EAmidog, x.0.x.
Ykepteite emiong O0TL 10 mWhoio 1O TmapaxoAovdel Eva
StotnpoTAo0 omd Tov Apr, oL €xel EpBeL Yo emioKey.
Av dev elye emmAéov dedopéva, o Apelavog Ba coumépatve
diywg GAlo 61t To TO&Idt eivol pn VIETEPUIVIOTIKO KO
kafodnyeitoar amd TG Owbécelc TOV OVEH®V KOl TOV
peupdTev. Av, Ouc, Adppave LTOYN TOL TIC VTOYPEDGCELS
Tov KLPepvnTn TOL TAOIOL TPOG TNV eTAUPEiR TOV TOV ElYE
MPOCAGPEL, TIC VIOYPEDCELS TNG ETAUPEING AMEVOVTL GTOVG

up to the fairly recent ones that deal with attention and visual
illusions. The following are a few that immediately come to
mind.

5.1.1.Hartline's neurophysiological account of Mach bands
(an illusory percept) for which he was awarded a Nobel prize
(Hartline 1940).

5.1.2. Hering's color opponency (gray rings appear reddish
when they surround a green disk and greenish when they
surround a red disk) and its relationship to color oponent
retinal ganglion cells (Helmholtz 1910).

5.1.3. Erwin Land's retinex theory and its relationship to
double opponent cortical neurons (Land 1959).

5.1.4. Julesz' psychophysics of preattentive vision and its
formal similarity to the response properties of V1 cells
described by Hubel and Wiesel (Julesz 1971).

5.1.5. Marr's 2.5-D vision as it relates to much of the primate
visual system (Marr 1982).

5.1.6. Information processing versus awareness: One might
argue that all these processes may very well happen inside
the brain without giving rise to the conscious awareness of
anything. This is the "Zombie" argument of philosophers
which is both true and false and should more appropriately
be discussed in the context of qualia. To avoid clutter (in
#5.5., below) I will consider it here. The sense in which it is
true is rather simple. Take for example blindsight which is a
symptom due to lesions of V1. Patients suffering from it
claim not to see anything and yet if pressed they are able to
look at the location of a visual target. Clearly, processes
5.1.1., 5.1.2 and the early parts of processes 5.1.3., 5.1.4. and
5.1.5. are spared (thus the patients' ability to move their eyes
correctly) but apparently their engagement does not endow
their owners with the conscious awareness of the lights they
see. In a deeper sense, philosophers who invoke the
"Zombie" argument are banking on the insight that because
sometimes insufficient, relatively low level neural processes
such as the above are also irrelevant for the qualitative
character of subjective experience, which is false. For
example, it is precisely such low level processes which cause
colored objects to look flat when seen against an
equiluminant grayish background (and dozens of other
subjective phenomena summarized by Livingston and Hubel;
1988).

5.2. Learning and Memory: There are reasons to think that
once upon a not very distant past "learning and memory"
fascinated neurophilosophers as much as "Consciousness"
does nowadays. I should think that most of the first half of
the 20th century psychology is psychology of learning and
memory (this is certainly true of Pavlov but it is also true of
much of the behaviorist stimulus-response psychology).
Undoubtedly, there are lots of things inside the brain which
change while we learn and stay changed for as long as we
remember. It would be unfair to claim that nothing is known
about these processes. Actually, most of what is known has
been found out in the past 50 years or so (the work of
Kandel, Alkon, Ito, and the voluminous literature on LTP



EMEVOLTEG Kal TG TIES TV ayafdv og didpopa onueio Tov
mAoVI T, KGO ampocdiopiotia Ba eEapaviioTay.

5. Amdvinon oto emyeipnua "otoypdrice | whye": Omwg
elmo koL oty apyn, dev auePBaAA® OTL M avoyoy NG
yoyoloyiog, toco TG Onmuddovg mov kabodnyel TG
KoOMUEPIVEG LG TTPOCTAOELEG VO KATOVOT|GOVLE TOV €0VTO
LOG KOt TOVG GUVOVOPAOTOVS HOC, OGO KoL TNG EMLGTNLOVIKNS
Yyuyoroyiog TOv STLTMVEL KAVOVES, OTY| VELPOEMIGTILN,
mpoypoatonoeitor avty T otyun. Av nfsha va ddOo®
mapadetypata 0o pov apkovoe vo anapliunocm YuyoAoYIKEG
Ocwpieg  mov HUTOPOVV pHo.  UETOQPACTOVV  GE
VEVPOETIGTNHOVIKEG Bempiec, va Oei® TdG 1 TLTIKY doun|
g TPAOTNG HETAPPALETOL GTNV TLTIKY SOUN TNg devTEPNG
Kol vo 00® £Vo YAOMGGAPLO Yio TN HETAPPooT. AdY® TOL
BeAnvekovg avtod Tov gyyePNUATOS, To doa 0KoAovBovv
elvat £va GUVOVOVLAEVLO VEVPOETIGTLOVIKMV SESOUEVOV KO
TOV YUXOAOYIKOV Quvouévev mov oyetilovtal pe avtd. Av
dev amodeyyBel Kaiplog onuaciog ywo ™ ovlimnon pog, m
epuPabovon otig TUmIKES oyéoel PeTaEL avoyduevev Kot
avayovodv Oswpiov Bo apebel yio o mo xoTdAnin
oTIYUN.

5.1. Avtidinym: Yrdpyovv moArd mopadetypoto, apyilovtag
oo 10 KAOGIKE TEWPENATO TOV TALPAGHOTOS YPOUATOV KOt
tov ewoveov tov Purkinje kou katoAnyovioag oto mO
TPOGPATOA TOV OCYOAOVVTOL LE TNV TPOCOYN KOL TIG OTTIKEG
mAaves. Ta akdrovba glval opiopéva oV LoV £pYOoVTal TOPQ
GTO VOU.

5.1.1.H vevpogucioroykn e&nynon mov édwoe o Hartline yuo
TG Aopideg Mach (po avtiAnmrikny mwhdvn) yuo v omoia
mpe to PpaPeio Noumél (Hartline 1940).

5.1.2. H ypopotikr| avtimopdfeon tov Hering (ot ykpiot
S0KTOMOL Qaivovtal KOKKIVOTOL Otav mepikAeiovy Evov
mpaovo Oioko Kol mpacwemol Otav  mEpKAEiovy  Evav
KOKKIVO O10KO) Kot 1) OXECN TNG LE TO YAYYAMOKE KOTTOPO
YPOUATIKNG  OVIWOAOTNTOG — OTOV  OUQIPANCTPOELDT|
(Helmbholtz 1910)

5.1.3. H Beopia «retinex» tov Erwin Land kot 1 oyéon g
He TOVG  QAouKoVG vevpmdves dumAng avtimodotntag (Land
1959).

5.1.4. H yoyo@uoiki thg TpompoceKTikng opaong tov Julesz
KOl 1) TUTTIKY OMOOTNTA TNG HE TIG O0TNTES TV KLTTAP®@V
g V1 ov nepiéypayav ot Hubel kar Wiesel (Julesz 1971).

5.1.5. To oxapipnua tov 2,5 dwotdoewv tov Marr kot M
G0N TOL LE TOAAG GTOLXEID TOV OMTIKOV GUOTNUOTOC TOV
mpotevdviv (Marr 1982).

5.1.6. Emefepyacio mAnpopopidv kot cvveldntomto: Oo
uropovoe kavelg va vrootnpifet 61t OAeg avTéG o1 depyacieg
umopel Tpdrypott vo Aapfdvooy xdpo HEGH GTOV EYKEQOAO
YOPIG Vo TPOKAAOVV KOULE amoldTmg cuveldntotto. Avtd
glvol T0 EIAOCOQPIKO EMYEIPNUA OYETIKA LE Ta. «COUTY TOV
elval ovyxpoveog oAnbéc kot wevdéc kot mov Ba MTov
kaAbtepo  va  ov{nmnBel  Otov  avaeepbodpe  oTIg
mowotteg(qualia). o va amopVym 10 cvvootiopud (oto
#5.5, mo kd1®) Bo 0 cuintom &dm. H évvola katd v
omoila eivar aAnBég eivor opketd amiy. Ag mépovpe yuo

and LTD are cases in point).

5.3. Actions and Decisions: It is clear that much of our
everyday activity consists in defining goals which promise to
be rewarding, charting a path to secure these goals in the face
of adversity and staying the course with enough perseverance
to attain them while remaining opportunistically flexible. It
would be unfair to claim that nothing is known about how
the brain controls action in animals. Moreover, most of what
is known has been found out in the past 50 years or so.
Without wishing to belittle the contributions of Ferrier,
Adamuek, Hess, Sherrington, and the other illustrious
colleagues of the late 19th and early 20th century, it is
thanks to the work of Selverston, Getting, Grillner and
Kristan in simple animals, of Evarts, Georgopoulos, Lemon,
Fetz, etc. on the skeletomotor system, and several guys on
the oculomotor system in the past 30 years or so that we can
now provide an account, albeit incomplete, of animal
motility. Moving closer to the issue in hand, both
neuropsychology and neurophysiology have been recruited
in efforts to elucidate the prefrontal cortex mechanisms
responsible for the internal representation of goals and rules
of the game, the acquisition of conditional associations (if-
then rules) and the role of dopaminergic input (arising in the
ventral tegmental area) concerning the prediction of rewards
and their realization (Miller and Cohen 2001). At a more
microscopic level, I am fascinated by Jeff Schall's (Schall
and Hanes 1998) description of a class of neurons whose
firing rate goes hand in hand with an animal's decision to
launch a movement (or withhold it).

5.4. Conscious awareness: There are instances when slight
changes in the stimulus configuration are good enough for a
subject to pass from a state in which he/she is not
consciously aware of a percept into a state in which he/she is
consciously aware of the percept. The imaging studies of
Weiskrantz and his colleagues in patients who suffer from
blindsight and who can be consciously aware of a visual
stimulus or not (depending on its location and intriguingly
accompanied by activation of area 46 or not; Sahraie et al.
1997) as well as those of Semir Zeki and his colleagues (on a
similar phenomenon affecting the awareness of moving
stimuli which depends not on their location but on their
velocity; Barbur et al. 1993) sound promising. At a more
microscopic level, Nikos Logothetis and Jeff Schall
demonstrated that the superior temporal sulcus contains cells
whose discharge is related to the percept rather than the
stimulus in cases of binocular rivalry (i.e., when one stimulus
is provided to one eye, a different one to the other eye and
primates including humans perceive some time the one and
some time the other; Logothetis and Schall 1989).

5.5. Qualia: You might object that all this progress concerns
observable phenomena and that the prospects of grounding
the mind onto the brain diminish as one begins to deal with
hidden, private, personal aspects of our mental lives. It has
been argued (e.g., Chalmers 1996) that the qualitative
characteristics of conscious awareness constitute the hard
problem of consciousness as opposed to the easy problems
(everything contained in 5.1. -5.4.) which most philosophers
concede are amenable to ontological reduction. Thus, the
entreaty to focus on the "qualitative characteristics of
conscious awareness as exemplified by the predicates "red",
"sweet", "painful" (#7 of the target essay) is an eminently



TAPASELYLLOL TV TVPAT OPACT], £VO GOUTTOLLO TOV OPEIAETOL
oe PraPec ot V1. Ot acbevelg mov mhoyovv amd ovtd
woyvpilovtar 6tL dev PAémovv timota, av Opwg mEecTOOV
puropodv va KortdEovv mpog v Katevbuvorn evog omTikon
otoyov. Etvar pavepd 6tt ot dradwcaocies 5.1.1., 5.1.2 ko tar
mpmTa 6tadwo g S.1.5 €yovv dwnpnBel (YU awtd Kot ot
aoBeveic pmopodv Vo KIvobv 6mOTA Ta LATIO TOVG), PAIVETOL
OUMG OTL 1] GLUUETOYN TOVG OEV TPOCPEPEL GTOVG KUTOYOVG
TOVG TN GLVEWNTN AVTIANYM TV E®OTOV Tov PAénovv. Katd
po Pabddtepn €vvola, ot QILOGOEOL OV ETKOAOVVIOL TO
enyeipnuo Tov «(oumy Pacilovial oty 10€a OTL emedn
HEPKEG POPES OEV EMAPKOVV, Ol GYETIKA YOUNAOD EMTESOV
vevpovikég dadikacieg Onmg N mapandve dev mailovv Kot
POLO GTOV TOLOTIKO YOPAKTIPO TNG VITOKELUEVIKNG EUTELPTLOG,
mpaypa ov dev eivar cmotd. Adyov xdpv, tétoleg yaunion
emmédov Oludikacieg eivar owtég mov KAvovv Ta EyYpOLULL
OVTIKEIPEVO VO QaivovTol Emineda OTAV TO KOITAUE UTPOCTH
ond  éva opoldpoppa  eOTIGHEVO  YKpLomo @dvto (Kot
deKAdEG GAND VTOKEEVIKA QaVOpEVE OV amapldpuovy ot
Livingston kou Hubel; 1988).

5.2. Mdbnon kot uvAun: ‘Eyovpe Adyovg va miotedovpe Ott
o€ évo Oyl TOAD pHaKpvO TopeABOV 1 «udbnon kot pviun»
aokoVoE TOGN YonTEin 6TOVG PIAOGOPOVG OGN OOKEL GTILEPTL
n «ovveidnony. Oa éleyo OTL 1M Yyoyoloyio, TOV TPDOTOV
nuicgog tov 20°° aidva givar yoxoroyio g nadnong Kot g
pvnAung (owtd oydel otwodnmote Yy tov  Pavlov aAld
1o OEL KO Y10l T CUUTEPLPOPLOTIKT] YVYOAOYIO TOL GYLLOTOG
epédiopa-amavinon). Xopic apeiporia, vmépyovv TOALY
mpaypoato  pEca  oTov  gyKEQOAO mov  aAAdlovv  6co
pabaivovpe Kol Tov mapapéEVOLY oAAayLEVE Yo OGO KOpo
Bopdpacte. Oa Mrav Gdko va woyvplotovpe OtL Ogv
yvopiCovpe timote yo vt T dadikacio. Mdahota, To
meplocotepo amd oca yvopilovpe €yovv avakaAvedel To
tedevtaio 50 wepimov ypovia (YapaKTPIoTIKG TOPUdETY LT
eivor 10 épyo twv Kandel, Alkon, Ito, xoi m oyk®mdng
Broypagia yio to LTP kot LTD).

5.3. Apdon kot amogacn: Eivar mpoeoavég ot peydho pépog
g KaOnuepvig poag dpactnplOTNTOS GULVIGTOTOL GTOV
TPOGOIOPIGHO OTOYOV TOV EMYEPOVLUE VO VAOTOMGOVLE
péoo oe avtifoeg cuvlnKeg Kot 6TN daT)pnor TG TopEing
HOG  UE  OPKET EMUOVI] (OOTE VO  TOVG TETVUYOVLLE
MAPAPEVOVTAS CLYXPOVMG EVEAMKTOL KOL OVOLKTOL 08 TUYOV
gukapiec. Oa Mrav Adko va 1oxvploTode OTL dgv EEpovpie
TITOTE Y10 TO MG O EYKEPAAOG eAEYXEL TN dpdom ota {da.
Emutdéov, 1o mepiocodtepa amd Odoa yvopilovpe Eyovv
avakaAvedel o televtaia 50 mepimov ypovia. Aev Bélm va
uetwom T cvpPoln tov Ferrier, tov Adamuek, tov Hess,
tov Sherrington, Kol TOV GAA®V ETQOVAOV CUVOUSEAPOV TOV
télovg tov 19%° kot Tov apydv tov 20% aidva, aAAG sivat
%0p1c oo £pyo Twv Selverston, Getting, Grillner kot Kristan
mhvo ota omAd (da, tov Evarts,Georgopoulos, Lemon, Fetz,
K.G. Y10 TO GKEAETOUVIKO GVGTNHO, KOl TOAADV GAA®V Y10 TO
opBoipokivyntikd cvotnua ta teAevtaio 30 mepinov ypovia,
OV UTOPOVUE TAOPO Vo dOGOLUE Mo ENynomn, €0T® Kot
eAn], TG KwnTikdTog TV (OmV.

Mo xovtd oto 6Oépuo mov pog omacyoAel, TOCO N
vevpoyuyoloyieh Kot M VELPOPLOOAOYIDL  €youvv
emoTpatevdel oTIG TPOoTAOELIEG VO POTIGTOVV Ol UNYOVIGHOT
TOV TPOUETOTIOIOL QAOoWH mov gubdvoviar yw TNV
E0MTEPIKN  OVATOPACTACT, OTOY®V Kol  KAVOVOV  TOV
mayvidlod, ™V andKTnon GLVEPLOV Vo 0povs (Kovodvev

reasonable one. Here, I will accept what most philosophers
are gracious enough to grant. Besides, #5.1.-5.4. above
should put to rest the contrary opinions of those who are not.

5.5.1. There are several examples which demonstrate that the
qualitative character of subjective mental events can be the
object of scientific enquiries. For example, there is nothing
public about the fact that gray rings appear reddish when
they surround a green disk and greenish when they surround
a red disk (the neurophysiological account of which is
provided by the processes alluded to in #5.1.2. above).
Another example that comes to mind concerns patients with
lesions of the rostral cingulum bundle who frequently report
that they can still localize the source of a noxious stimulus
but that they no longer mind it (Vogt et al. 1992). However,
these comments take qualia too seriously. Ontological
reduction of the mind to the brain can do justice to subjective
individuality without having to resort to them. In part this is
due to the fact that the brain can very well be chaotic, i.e., a
system that is entirely deterministic while remaining
extremely sensitive to initial conditions. Such systems are
characterized by the fact that small differences in initial
conditions (or mistakes in estimating them) can lead to
wildly divergent trajectories (or predictions about their
course). Partly this is due to the fact that brains in general,
and the human brain in particular, are exceedingly complex.
They are made up of many cells (current estimates for the
human brain go up to ten billion) and these are connected in
complex ways (it is thought that each neuron talks to another
1000 neurons), which raises the total number of connections
to 10 trillion (1013). Assuming that the strength of each one
of these connections varies over a ten-fold range (with weak
ones taking the value of 1 and strong ones the value of 10),
the number of possible states that the system can find itself in
(i.e., the number of possible permutations) is
1010.000.000.000.000. To see how big this number is,
compare it to 1087, which is the estimated number of
particles in the whole universe (a comparison often made by
Paul Churchland; 1995). No doubt, any mind reduced to a
brain of such complexity leaves a lot of leeway for
individuality. This conclusion comes at a price. It renders
qualia trivial for science (and accordingly a pseudo-problem
for philosophy). There is no science of the subject A.K.M.
for the same reason that there is no science of the ROVER
216 GSi automobile with circulation number AMK 9937. If
the latter fails to start on a certain morning, it will be carried
over to the mechanic who will check the battery, the fuel
injection pump and the spark plugs and hopefully do
something to get it going. The science of physics implicitly
informs the measurements and decisions of the mechanic but
this is as close to the physics of internal combustion engines
that the art of car fixing comes to. The same is true of the
subjective experiences of AKM; the pangs of nostalgia
activated upon his smelling a madeleine may be the
eminently enjoyable, illuminating, moving or exasperating
object of a writer's account of true or construed
reminiscences but his efforts come no closer to science than
those of the car mechanic come to physics.



™G HOPONG «EGV-TOTEM) Kot TO POAO TOV VIOTOUIVEPYIKMV
€10000V (oL TPOEPYOVTAL OMO TO KOWMOKO KOALTTPIKO
medlo) mov agopovv v mPOPAeyn avtapolPdv kol v
emitevény toug (Miller and Cohen 2001). Xg mo
UIKPOOKOTIKO EMIMEDO, BPioK® GUVAPTAGTIKY TNV TEPLYPAON
on6 tov Jeff Schall (Schall kot Hanes 1998)uiag katnyopiog
VELPOVAOV OV 0 PLOUOS TLPOdOTNONG ToVg cvuPadilet pe
mv andeacn egvog {oov va Eekvhoel o kiven (| vo v
GLYKPOTNOEL).

5.4. Zvveldntomro: YZTApYouv TEPUTTOGEIS OTOV WIKPES
petaforéc otn SaUOPPMGN TOV £peBicUATOC OPKOVY Yia. VO,
MEPAGEL £VO. VITOKEILEVO OO 10l KOTAGTOOT KOTA TNV OToio
dev €xel ouveidnon evog OVTIMNUUOTOC OE Lo KATAoTAoN
katd tnv omoio. ovvewdnromoleli v Vmopén  TOL
aviinppatog. Ot amewovioTikég pehéteg tov Weiskrantz
KOl TOV GLveEPYOT®V Tov o¢ acbevelg mov maoyovv amd
TUQAY] OpOoT] Kol OV pmopel vor Egovv 1 vo punv €Youvv
cuveidnon evog omtkov epebiopatoc (avaroyo pe ™ 0éon
TOL KOl TPAypo  eEaupeTikd  evdlapEpov, amd TNV
evepyonoinon N pn tov wediov 46: Sahraie et al. 1997)
kaOd¢ kot ot pehéteg tov Semir Zeki Kol TOV GUVEPYATOV
pov (méve og éva TapPOUol0 PAVOUEVO Tov emnpedlel T
GUVELINTH AVTIANYT KIvoOpeEVeV epebicpiTmv mov eEaptdtol
oL omd TN B€om Tovg aAAG and TV TayvTTA Tovg: Barbur et
al. 1993) oaivovtar va vndoyovior TOAAG. Ze akOun o
pikpookomikd eminedo, ot Nikos Logothetis kot Jeff Schall
£0e1&av 0TL M Ave KPOTAPIKN AdAOKO TEPLEXEL KOTTAPO TOV M
eKQOPTION TOVG oyetileTor pe To avtidnupo Kot Oyl Ue To
epédiopo oe TmEepTOGCELS  d0POAAULKOD  OVTOYOVIGHLOD
(6t0v, OnAadn, oto éva pdtt Tpofdiletar Eva epébicpa, 6To
Ao pdatt éva GAAo  epébopa, Kot T TPMOTEVOVTA,
couneptiappavopévev kot Tov avlpdnov, avtilappdvovrol
mote 10 éva kot woTe T0 AAAO: Logothetis kot Schall 1989).

5.5. TTowdtnteg (Qualia): Oa avtiteivete iomg Tmg OAN QLA N
mpodO0OG 0Poph TOPUTNPNCLE  QaVOUEVH, KOl OTL Ot
mOovOTNTEC VO OVAYAYOVULE TO VOL OTOV  EYKEQPOAO
pewwvovtol 660 apyilovpe  vo  0GYOAOVUOOTE €
AovOavoVGES, OIMTIKEG, TPOCMTIKEG TTVYEG TNG VONTIKNG
pag Comgc. ‘Exet vmootnpybet (m.y. Chalmers 1996) 6t ta
TOLOTIKA YOPOKTNPICTIKA TNG GLVEWINTOTNTOG CLVIGTOVV TO
SVGKOAO TTPOPANUA TG CLVEIONONG O avTITapadecn e T
gbkola mpofAnuata (6o 6ca meprappdvovtor ota 5.1.-
5.4.) mov ot mepLocdTEPOL PIAOGOPOL dEYovTaL OTL UTOPOVY
Vo LTOoTOOV ovioAoywkn avaywyn. Etol, 1 ékkinon va
GTPEYOLUE TNV  TPOGOYN QoG OTO  TOLOTIKG
YOPOUKTNPLOTIKA» TG ovveldnong omwg ekppalovtatl and ta
KATNYOPNUATE «KOKKIVO», «yALKO», «oduvnpdy» (#7 otmv
glonynon avagopdg)sival eatpetikd gvAoyo. Edd, Oa dexbd
0VTO TOL 01 TEPLGGOTEPOL PIAOCOPOL EYOVV TNV EVYEVELL VO,
nmapayopnoovy. EmmAéov, ta #5.1.-5.4. mo mwévo apkodv yia
VO avTIKpoOoovY TG 0vTifeTeg amdyelg 6oy Ogv KAvouv
CLTIV TNV TOPAYDPNOT).

5.5.1. Yndpyovv moAAG mopodeiypoto wov deiyvovv 0Tl O
MOL0TIKOG  YOPOKTNPOS TOV — VIOKEWEVIKOV — VONTIKOV
cuUPavtov pmopel Vo KOTAOTEL OVTIKEIIEVO EMOTNHOVIKOV
avalnmoewv. To yeyovdg, mopadeiypoatog yapwv, OTL Ot
ykpilor SakTOAOL Qaivovtal KOKKIVeTol Otav mepikAgiovv
éva TPAcLvo dioKo Kol TPUoWOTol dTav TEPKAEiovy Evav
kOkkwvo  Oloko, dev  €yet  timote to  dnmuocwo (M
VELPOPLGIOAOYIKT TOL gENynom diveton amd Tig dradikacie
mov avagépovior oto #5.1.2. mo mavw). ‘Eva dAho



TAPASELYLOL TOV £PYETAL GTO VOL apopd achevelg pe PAaPeg
g mpoochiag SeoUidag TOL TPOSUY®OYOL Ol O0moiol GuYVA
ovaeépovy Tt PIopovv axdun vo gvromilovv v Ty evog
0dvvNpol epebiopatog aAld 6Tt dev OV amocyOAel TAEOV
(Vogt x.6. 1992). Ta oydoio ovtd, Spwg maipvovv Tig
moL0TNTEG TOAD ota 6oPopd. H ovioloyikr avaywyn tov vou
GTOV EYKEQPOAO UTOPEL Vo AAPEL VITOYN TNG TNV VITOKELEVIKN
atopukdTTe. YOPIG Vo ypelaotel vo avapepbel oe avtéc.
AvTo opeidetal eV PLEPEL GTO YEYOVOS OTL O EYKEPAAOG LITOPET
vo omodeyBel yootikdg, va eivor dniadn éva cvoTnua
EVIEADG  VIETEPUVIOTIKO  OAAG  cuyypoévesg  Witepa
evaicOnto oe apykés ovvinkes. Ta cvotnpata ALTOL TOL
eldovg yopaktnpifovtor and to yeyovog OtL PIKpES SLopopég
oTIS apykéG ovvinkeg (1 oQdApaTa oTNV EKTIUNGT TOLC)
unpel vo odnynoovv oe mOAD omokAlvovoeg TpoylEs (M
mpoPAéyelg yo v mopeia Tovg). Avtd opeidetan ev pépet
GTO YeYovog OTL Ol €YKEPOAOL €V Yével, Kol €0KG O
avBpdnvog  eyképarog, eivar  e&otpeTikd  moADTAOKOL.
Amnotehobvtor amd ToAAG KOTTapa (01 TPEYOVCEG EKTIUNGELG
Yy tov ovOpdmvo  EYKEPOAO  QTAVOLV  OTA  OEKQ
SLoEKATOUDPLN), TO. OToio. cuvdfovtal HETaED TOVG LE
TOADTAOKOVG  TPOTOVG  (miotevetanr 0Tt kdbe vevpmdVvog
emkowvovel pe dAlovg 1000 vevpdveg), mpdypo oL
avePdlet Tov ouvolkd aplBud TV cLVOEcE®V T dEKa
tproekatoppdple (10°). Av Bswpicovpe 611 1 dHvopn
OVTOV TOV GLVIECEMV TOWKIAAEL og o KATpaka Tov déka
(6mov ot advvapeg cuvdéoelg maipvovv v T 1 kot ot
woyvpés v T 10), o apBpog tov mbavov Katactdoswny
oT1g onoieg pmopel va, Ppedei to cvotnua (dnAadn o aptBpog
tov mOavhV Topadlaydv) eivon 1010000000000 pyg -y
kataAdfovpe mOc0 peydlog gival owtdg o oplBpdg apkel va
tov ovykpivovpe pe 1o 10%, mov eivon o exTipdpEVOC
oplBpog Tov copatdiov e oAdKANpo To ovumav (o
ouykplon mov Kavel cuyxvd o Paul Churchland: 1995). Agv
VIAPYEL OUEPBOAMO TG M avay®Y €vOG VOu og €vav
YKEPAAO TETOL0G TOAVTAOKOTNTOG 0P VEL TOAAG TTepOdpLaL
Yoo atopkdOtnTa. Avtd 10 cvpmépacpo OpmG €xel éva
k6ot0og. Kaver ¢ mowdtnreg (qualia) g mpocomKNG
eumelpiag vo ydoovv T onpocio Tovg yo v emotiun (Kot
GUVETMG VO PETOTPATOVV G WYELSOTPOPANUA Kot Yo T
@1A0c0Qin). Aev vITapyel EMGTAUN TOL Vokeévoy A K .M.
Y10, TOV 1010 AOYO IOV JEV VTLAPYEL EXLGTH U TOV CVTOKIVITOV
ROVER 216 Gsi pe apBpo kvkropopiog AMK 9937. Av
avtd Ogv maipvel pmpog €va mpwi, Bo petapepbel oTO
cuvepyelo Omov o pnyavikds Bo eléyEel v pmatapio Tov,
Vv avtAio Tpo@odocicg Kot To Pmovli Kat, KOAMG eXOVIMV
TOV TpayLdTev, Bo Kavel kdtt Yo va o PoAiel prpootd. H
EMGTNUN TNG PLOIKNG oTNPILEL CLOTNPA TIG LETPNCELS KOL TLG
ATOPAGELS TOL UNYOVIKOD OVTOKIVIATOV, OAAL ovtd etvar To
MANGLEGTEPO TOL QTAVEL 1 TEXVN] TOL OTH QUCIKN TGOV
Unyovov eomtepkng kavoems. To 100 woydel ko yuo Tig
vrokelevikeg epmelpieg tov A.K.M. H vootalyio mov tov
kataAapPavel 6tav popicet o povtAéy pmopel va givat to
eEapeTikd  €VYGPIOTO,  JPAOTIOTIKO, GLYKWVNTIKO N
EKVELPIOTIKO QVTIKEIUEVO TNG TEPLYPOUPTS TOV TPAYLLATIKOV
N POVTACTIKOV OVOUVICEDY TOV amd €vo, oLYYPUPED, OAAG
ol mpoomdBeleg Tov TEAevTaiov dgv givar MO KOVTd GTNV
EMOTNUN amd O,TL 1] TEYVI TOV UNYOVIKOD CVTOKIVATOV GTN

(PLOIKT).
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