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Analogy,mindandlife

Abstract

I'llshowthatthekindofanalogybetweenlifeandinformation[arguedforby

authorssuchasDavies(2000),WalkerandDavies(2013),Dyson(1979),Gleick(2011),

Kurzweil(2012),Ward(2009)]–thatseemstobecentraltotheeffectthatartificialmind

mayrepresentanexpectedadvanceinthelifeevolutionintheUniverse–islikethe

designargument,andthatifthedesignargumentisunfoundedandinvalid,theargument

totheeffectthatartificialmindmayrepresentanexpectedadvanceinthelifeevolution

intheUniverseisalsounfoundedandinvalid.

However,ifwearepreparedtoadmit(thoughweshouldnotdoso)thismethod

ofreasoningasvalid,I'llshowthattheanalogybetweenlifeandinformationtotheeffect

thatartificialmindmayrepresentanexpectedadvanceintheevolutionoflifeinthe

Universeseemstosuggestsometypeofreductionismoflifetoinformation,butbiology

respectivelychemistry,orphysicsarenotreductionist,contrarytowhatseemstobe

suggestedbytheanalogybetweenlifeandinformation.
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Introduction

Theanalogybetweenlifeandinformation-forexample,patternrecognitionwith

hierarchicalstructureandsuitableweightingsforconstituentfeatures(Kurzweil,2012)-

seemstobecentraltotheeffectthatartificialmindmayrepresentanexpectedadvance

intheevolutionoflifeintheUniverse,sinceinformation(namely,patternrecognition)is

supposedtobetheessenceofmindandallinformation(namely,patternrecognition)is

implementedbythesamebasicneuralmechanisms.Andsincewecanreplicatethese

mechanismsinamachine,thereisnothingtopreventusfromsettingupanartificial

mind—wejustneedtoinstalltherightpatternrecognizers.

Artificialmindandcognitivescience

Thelandscapeofartificialmindresearchcanbedescribedasfollows:machine

learning,reasoning,knowledgerepresentation,restrictionfulfilment,search,planning,

andscheduling;agents;robotics;philosophicalfoundations;naturallanguageprocessing;

perceptionandvision;cognitivemodelling;knowledgeandapplicationsengineering.The

maincoreconsistsofthefirstthreeitems:machinelearning,reasoning,andknowledge

representation.Nowlet’sgotothelandscapeofcognitivescienceresearch.

Consideredthefollowingitems:perceptionandaction,memory,attention,and
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consciousness;theso-callednuclearknowledge;classification;lexiconandontology;

learning;languageandrepresentation;choice;rationalityanddecision;culture;and

socialawareness.Thelandscapethatwecanoutlinewiththemisthelandscapeof

cognitivescienceresearch,withartificialmindresearchasitsproperpart.

Cybernetics,computersciences,languagesciences,neurosciences,brainsciences,

psychology,biology,philosophy,mathematics,physics,andengineeringsciences-ina

way,allofthesesciencescontributeto thestudy ofhuman cognition (the

aforementioneditems).

Artificialmindresearchisawayofdiscovering,describing,andmodellingsomeof

themainfeaturesofconsciousness–specificallythecognitiveones.Artificialmind

researchersassistcognitivescienceresearchersinexplaininghow consciousness

emergesorcouldemerge(becaused)bynon-consciousentitiesandprocesses(an

explanatoryquestion),orifconsciousnessmakesanydifferencefortheperformance(the

operation)ofthesystemsinwhichconsciousnessisallegedlypresent;andif

consciousnessmakesanydifference,whyandhowconsciousnessmakesanydifference

(afunctionalquestion).

Acentralnotioninartificialmindresearchisthatoftheagent.Theideaofanagent

isthatitisanongoingandautonomouslyoperatingentityinanenvironmentinwhich

thereareotherprocessesandagents.Weareinterestedinknowinghowamindagentis

designed.Usualquestionsarethefollowing:howdoesitperceive,rationalise,decide,and

learn,howdoesitperformindependentlyinamutualenvironmentofproblems(specific

agentsforcertaininterventiondomains)?Artificialmindresearchersareinterestedin

multiplyingthoseagentsandaskinghowitworksthatanenormousvarietyofthose

agentscanarticulatecoherentlyinamulti-agentsystem(interactionandorganisation).
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Thecombinationofthesequestions(andtheiranswers)canbedesignatedbytheterm

"DistributedArtificialIntelligence"(DAI).

Consciousness

Withrespecttoconsciousness,itcanbeclassifiedinthefollowingthreeways

(Block,2002).

Accessconsciousness:wehaveaccessconsciousnessofsomethingifwehaveits

representation,itcanbetransmittedtoeachpartofthebrain,andinthisway,itcanbe

usedinourreasoningand(rational)controlofouractions.Itislikelythatthisisthetype

ofconsciousnessthatcanbeimplementedinamachine.Butwehavetheproblemof

debatingwhetherthemachine"actually"experiencessomethingornot(andinthiscase,

"actually"isnotclearlydefined).

Phenomenalconsciousness:xis inaphenomenalconsciousstateifxexperiences

somethingthatcharacterisesthatstate.Thecriterionwidelyusedtotalkabout

phenomenalconsciousnessisthat"thereissomethingitisliketobeinthatstate".For

example,ifwearephenomenallyconsciousofabrightbluesky,thenitisbecauseweare

experiencingsomethingthatmakesthatmentalstateaphenomenalconsciousstate.This

experienceisthekeyconceptofphenomenalconsciousness.

Blockidentifiesthefollowingthreedifferencesbetweenaccessconsciousness

and phenomenalconsciousness.

2.1.Accessconsciousnessiscompletelydefinedbyarepresentation(suchasa

logicalagentclausethatrepresentsaconceptorafact).Phenomenalconsciousnesscan
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alsohavearepresentationalcomponent,butwhatidentifiesitistheexperienceofx(an

agent),soifxwerenotinthisphenomenalconsciousstate,itwouldnothavethe

experiencethatitdefacto has.

2.2.Accessconsciousnesscharacterisesamentalstateasaconsciousstatebecause

ofitsrelationswithothermodules(inotherwords,accessconsciousnessusesa

functionalwayofclassifyingmentalstatesasconsciousstates).Beingawareisbeing

capableofreasoningandacting,ofbeingstimulatedandrespondingtothosestimuli.

2.3.Phenomenalconsciousnessidentifiestypesofconsciousstates.Forexample,

allthesensationsofpainarephenomenalconsciousstatesofthesametype,pain.Butif

weconsidereachpainfromtheperspectiveofaccessconsciousness,eachpainisa

differentconsciousstatebecauseitcausesdifferentreactions,memories,andinferences.

Tobetterillustratethedifferencebetweenaccessandphenomenalconsciousness,

Blockdescribescasesofthefirstwithoutthesecondandvice-versa,ofaccesswithout

phenomenal(a)andphenomenalwithoutaccess(b).Thosecasesare,forexample,the

following.

(a)Anindividualcanhavehisvisualcortexdamaged(havesufferedaninjuryin

theV1area),therearethingsinhisfieldofvisionthathecannotsee,theso-calledblind

spots,andevensorespondwithelevatedexactnesstoquestionsconcerningthe

propertiesofthosevisualstimuli.Thispathology,calledblind-sight(Holt,2003),

exemplifiesthecaseofaccessconsciousnesswithoutphenomenalconsciousness.

Phenomenologically,theindividualisnotawareofanything,buthisdamagedvisual

cortexdoesnotprecludethisindividualfromrepresentingthosestimuli.HisV1areahas

beeninjured,buthisrepresentationsenabletheindividualtorespondtosuchvisual

stimuli.Aretheirrepresentationsthatenablehimtorespondtosuchvisualstimuli.
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However,wecanstillgiveanotherexample.Theonefrom theBelief-Desire-

Intention (BDI)agent (Bratman,1987),whichdoesnothaveexperiences:heis

presumably "aware" ofeverythinginfrontofhimbutdoesnotexperienceanyofit[a

discussionrelatedtothisexampleisthethoughtexperimentoftheChineseRoomby

Searle (1980)]. His alleged "consciousness" is presumably "access", not

phenomenal consciousness.

(b)Onecaseofphenomenalconsciousnesswithoutaccessconsciousnessis,for

example,whenweexperiencetheenvironmentalcitysound,butbecausewearesoused

tolivingwithit,wedonotrepresentit.Perhapsafriendofyours,usedtothesilenceof

thecountryside,wouldfinditstrangehowweareabletoliveintheenvironmentalcity

sound.Thereasonisthatwearenotaccessconscious,eventhoughwearephenomenal

consciousofit.

Self-awareness:isthestateofsomethingwhenthereisaninternalrepresentation

ofoneself.Forexample,achimpanzeeorababy(babyaroundtwoyears,twoandone-

halfyearsold)iscapableofrecognisingitselfinthemirror,butadogisnot.Itislikely

thatwhenadoglooksatthereflectedimage(ofitself)inthemirror,itisconsciousofthe

phenomenal,butitinterpretstherepresentationtowhichithasconsciousaccessas

anotherdog.

Coelho(2008)assertstheneedforatheoryofsubjectivityandatheoryofthe

body.Thedifficultyofthesubjectivitytheorycanbeillustratedinthefollowingway:we

arenotcapableofhavingthesensationsofabat(Nagel,1974)becausewearenotbats.

Andthedifficultthingaboutthetheoryofthebodycanbeillustratedinthefollowing

way:robotic"organs"arenotorgansofnaturalselection,butourbrainisanorganof

naturalselection(Edelman,2006).
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Themaindifficultyistheso-calledphenomenalconsciousness.Theso-calledhard

problemofconsciousness(Chalmers,1995).Thereisnothingweknowmoreintimately

thanconsciousexperience,butthereisnothingmoredifficulttoexplain.However,this

difficultyisfarfromexclusivetoartificialmindresearch.Forexample,inneuroscience,

thefarthestonegetsaretheneuralcorrelatesofaccessconsciousness.

Inotherwords,"accessconsciousness"referstothepossibilityofamentalstate

beingavailabletotherestofthecognitivesystem(tobeavailable,forexample,toour

productionsystemlanguagelikewhenwetrytodescribethestingingsharpnessofa

pinprick,thetasteofchocolate,orthevibrantredofafiretruck).Theaccessis

representationalinawaythatphenomenologyisnot:thecontrastisbetweenfeelingthat

sting,savouringthatchocolate,orseeingthatredandassociatedrepresentationssuch

thatwemaynotaccesstheserepresentations(notbeinginpossessionofrelevant

concepts)but,ifweexperience,wehavetheexperiencethatinfactwehave(forexample,

seetheredofthetruckincontrastwithseeingthatthistruckisred).

Inartificialmindresearch,thealleged"consciousness"onegetsisalsopresumably

"access",  agentshave"representationsof"their"owninternalstates",theso-called"self-

awareness".ExamplesoftheseagentsareHomer–implementedbyVereandBickmore

(1990)–and"ConsciousMachine"(COMA)–aprojectbySchubertetal.(1993).

ArchitecturessuchasState,Operator,AndResult(SOAR),IntelligentDistribution

Agent(IDA),andAdaptiveControlofThought-Rational(ACT-R)arecomputational

modelsofhumancognition(forexample,realprocessingtime).However,researchers

workinginthoseareasdonotexplicitlyattempttobuildanagentwith"access

consciousness".

Otherresearchprojectsinvolvetheconstructionofandroids.Thesehaveprovided
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anempiricaldeviceforvariousdebates:thedebateabouttherelationshipbetweenthe

mindandthebody(unifyingthepsychologicalandbiological),therelationshipofsocial

interactionwithinternalmechanisms(unifyingsocialsciencesandcognitivepsychology),

theallegedreductionisminneurosciences(theso-called"theoriesofcreationofartificial

intelligence"),connectionismversusmodularityincognitivescience(thearchitectures

thatproduceresponsessimilartohumanones),andnatureversuscreation(therelative

importanceofinnatenessandlearninginsocialinteraction).Theconstructionof

androidscouldverywellprovideempiricaldataforthestudyofsubjectivity.

Here, wemustnotethefollowing:missingatheoryofsubjectivityisnotmissing

information aboutsubjectivity;rather, thisinformationaboutsubjectivitymaybe

available (presumablyprovidedbyresearchersinartificialmind) but stilllackatheory

ofsubjectivity.

Forexample,considerwhathappenswhenyoulookataNecker(1832)cube:

suddenlyitflips,andalthoughtheretinalimageandvisibletwo-dimensional(2-D)

structureareunchanged,thethree-dimensional(3-D)interpretationisdifferent.Lines,

orrathercube-edges,thatonceslopeddownawayfromtheviewernowslopeupaway

fromtheviewer,andtheverticalsquarecubefacethatwaspreviouslyfartherawayis

nownearer.

TheNeckerflipinwhatit'sliketoseethepatternoflinesasacubeislikelyto

occurinvisuallysophisticatedrobotsunderappropriateconditions.Therecanbeno

reasonwhythatvariationinwhatitisliketoseetheselinesasacubecouldnottake

placeinrobotsthatarevisuallysophisticated(inappropriateconditions).

However,beornotbewellinformedaboutthisxitisanepistemologicalproblem,

notanontologicalproblem,andinthissense,ofinformationnotbeinganontological
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problem,Sloman(1996)cansaythathere-subjectivity-thereisnophilosophical

problem.

Wehaveinformationabout,butnotatheoryof,subjectivitybecausehereweare

confusingtwothings:epistemologyandontology.Onethingishowweknow;anotheris

whatthingsare.

Artificialmindresearchcontributestothestudyofhumancognitionandalsoto

thestudyofsubjectivity:contributesnotexhaustedthestudyofsubjectivity.

Theso-calledTuring(1950)Testassumed,initsevaluationofintelligence,thatthe

mentaldoesnothavetobeembodied.However,Turingwaswrongregardingthenature

ofthemental.Theso-calledTotalTuringTest(TTT)preservestheideathatthemental

hastobeembodied(Harnad,1991).ThecandidatefortheTTThastobecapableofdoing,

intheworldofobjectsandpersons,alltheycando,anddotheminawaythatis

indistinguishable(topeople)fromtheirworkings.Theenvironmentandthesetdesign

(Coelho,2008).

So,arguably,wehaveexperimentalgroundstobuildandroids.Bystudying neuron

-cognitivemechanismswiththeadditionalandsubsidiaryhelpof androids,evaluating

theirinteractionswithhumanbeings,researcherscanhopetobuildabridge,for

example,betweenNeuroscienceandtheBehaviouralSciences. 

Withandroids,wehaveanexperimentalapparatusfortestsofsubjectivity,with

thephenomenologicalpropertiesofhumanbodiesbeingallegedlythesameasthe

phenomenologicalpropertiesofandroids’bodies.Evenifandroidsdonothave

subjectivity,weputoursubjectivity-confusedbyandroids’bodies-inandroids

experimentally,atleastforthetwoseconds(Ishiguro,2005)ofourconfusionbetween

androids’bodiesandhumanbodiesbecauseofthephenomenologicalpropertiesofthe
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bodiesoftheandroids.

Weneedbothworkinghypothesesaboutthestudyofthehumanmind,atheoryof

subjectivityandatheoryofthebody.Humanbeingshavethemindthathasbecausethey

havethebodythathave,thereisnodisembodiedmindoutsidetheenvironment(as

instantiatedbyhumans).Themind,evenifthemindisadistinctsubstancefromthe

body,getsmostofitsstimulationfromthebody.Furthermore,themindactsthroughthe

body.Giventhatsomuchofmentalactivityarisesfrombodilystimulationandsomuch

ofitisdesignedtocontributetobodilymovement,thehumanmindisradicallyunlike,

say,themindofapureintellectasGod(ifitexists).Takingthisseriously,itseemsthat

thehumanmindcouldnotexistwithoutabody.

Theconsciousnessofhumanbeingsisbothofaccessandphenomenal.

Ourproblemisthatthereisnoplaceforanecessaryconnectionwithphysiologyin

thespaceofpossibledevelopmentdefinedbytheconceptofthemind.Althoughsuch

conceptualexpansiondoesnotimplyacontradictionwiththeessentialnatureof

subjectiveexperience,nothingprecludesanexpandedconceptofmindfrompreserving

thefeaturesoftheformerconceptandallowingthediscoveryofthisconnection(Nagel

1998,2002).

HomerandCOMA(onlytoreturntotheexamplesgivenabove),asworking

hypotheses about the study ofhuman cognition,presumably have "access

consciousness"("representationsof")butnotphenomenalconsciousness(subjectivity).

Presumably,the"accessconsciousness"ofagentssuchasHomerandCOMA

cannotbeseparatedfromabody(TotalTuringTest).

However,thisbodycannotbeanyaggregateofmatter;rather,abodymustbe

indistinguishablefromhumanstohumans:humanbeingslookingatthesebodiesand
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confusingus,to"process"(Ishiguro,2005)themastootherhumans.

Thephenomenologicalpropertiesofthebodiesoftheseagents—thatis,theway

theyappeartous— areindistinguishablefromthephenomenologicalpropertiesof

humanbodies.Ourbrain"processes"(Ishiguro,2005)androids(notethatthe

sophisticatedrobotsSloman1996talksabouthaveabodyverydifferentfromours)as

humansfortwoseconds.Therearestudies,suchasIshiguro's2005,showingthatfor

70%ofparticipants,thisisthecase.Itisforthisthatweneedatheoryofsubjectivityand

atheoryofthebodyasworkinghypothesesaboutthestudyofthehumanmind.

Notwithstanding,thekindofanalogybetweenlifeandinformation[arguedforby

authorssuchasDavies(2000),WalkerandDavies(2013),Dyson(1979),Gleick(2011),

Kurzweil(2012),andWard(2009)]–thatseemstobecentraltotheeffectthatartificial

mindmayrepresentanexpectedadvanceinthelifeevolutionintheUniverse–islikethe

designargument,andifthedesignargumentisunfoundedandinvalid,theargumentto

theeffectthatartificialmindmayrepresentanexpectedadvanceinthelifeevolutionin

the Universeisalsounfoundedandinvalid.

Theclassicwatchmakeranalogy
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Thedesignargumentpresentedandcriticised,forexample,byHumeinhis

DialoguesconcerningNaturalReligion(1779),canbeformulatedastheclassic

watchmakeranalogyasfollows.

Theclock,foritscomplexityandthewayitisordered,isamachinethathastohave

anintelligentauthorandbuilderwithproportionalcapacitiestohiswork—ahuman

watchmaker.

Theworld,foritscomplexityandthewayitisordered,islikeaclock.

Therefore,theworldalsohastohaveasmartauthorandbuilderwith

proportionalcapacitiestohiswork—thedivinewatchmaker(God).

Succinctly,thisargumentholdsthatgiventheallegedlysimilaritybetweenaclock

andtheworld,justaswecanassumethatanintelligententitybuiltaclockinaspecific

wayandforaspecificpurpose,wecanpresumablydothesamefortheworld.Whilein

thefirstcase,themostplausiblehypothesisforthebuilderoftheclockwouldbea

humanwatchmaker,inthesecondcase,themostplausiblehypothesisforthebuilderof

theworldwouldbea"divinewatchmaker"because,presumably,onlysuchabeingcould

becapableofsuchawork.

Thisargumentisananalogy,but,asweshallseenext,itraisesseveralproblems.

Considerthis:itisobviousthattheworldiscomplex,hasanorder,andnatural

eventshaveregularity,yettheanalogywiththewatchisfragile,remote,andreductive.

 

Theclassicwatchmakeranalogyisfragile,remoteandreductive
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Firstly,itisfragilebecause,whiletheclockisaperfectmachine,theworldisa

"machine"fullofimperfectionsandirregularitiesthatgobeyondtheirusualorderor

regularity.

Secondly,itisremotebecauseanysimilaritiesbetweenthewatchandtheworld

canonlyberegardedasverydistantsimilarities,onlyinsomeaspects.Thatis,one

cannotsaywithcertaintythattheworldorderissimilartotheorderoftheclock,

becausewhilewearesure,byexperience,thattheclockanditsorderwerecreated

accordingtoanend,wehavenocertainty(nothavinghadanyexperienceofthis)that

theworldanditsorderwereevencreated,muchlessthattheyoccurredinaccordance

withanend(thatwouldbedivine)andnotjustanaturalaccident(thelatterexplanation

is,moreover,thescientificexplanation).

Thirdly,itisareductiveanalogybecause,whiletheclockisamachinewithlimited

complexityduetoitssmalldimensions,theworldisa"machine"notcomparabletothe

dimensionsofthewatch,soitscomplexitycannotbecomparedwiththatoftheclock.

Now,ananalogycanbeestablishedfromanexamplethatissimilarinarelevant

aspect- inthecaseofthewatchmakeranalogy,theexamplewouldbetheclock,andthe

relevantaspectwouldbethatthecomplexityoftheclockiscomparabletothe

complexityoftheworld.Andwehaveseenthatthewatchmakeranalogydoesnotfulfil

theseconditions,soweconcludethattheanalogyisneitherfoundednorvalid.Therefore,

theargumentisunfoundedandinvalidandshouldnotbeconsideredagoodproofofthe

existenceofGod.

Theanalogybetweenmentallifeandinformationisthesamekindofanalogy

involvedintheargumentfromdesign.
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Fromthefactthattherearementaloperationssuchasthoughtandintentionin

somepartsofnature,particularlyinhumansandotheranimals,itdoesnotfollowthat

thismaybetheruleofthewholethatisnature(thatfurtherexceedspartssuchas

humansandotheranimals).

Theanalogybetweenlifeandinformationtakesapart(information)ofthewhole

(life).

Theideathatanaturalbiologicalfunctionofthebrainisprocessinginformation,

whichhasnotbeenempiricallyestablishedbycognitiveneuroscience,isametaphor.The

conceptsof"processing"and"information"areconceptsoffolkpsychologythatseem

scientificallyrigorousbutarenotscientificallyrigorous.Conceptssuchas"pattern

recognition"donotexhaustallmentalactivity:ifanymentalactivityfallsunderthe

conceptof"patternrecognition"itisonlypartoftheactivityofthemind.

Inwhatwaydoesthinkingco-occurwithastimulusandcategorisingit?WhenIam

thinkingaboutWaltham (Massachusetts,USA)whileinLisbon(Portugal),Iam not

recognisinganypresentedstimulusasWaltham(Massachusetts,USA)-sinceIamnot

perceivingWaltham (Massachusetts,USA)withmysenses.Thereisnoperceptual

recognitiongoingonatallwhenthinkingaboutanabsentobject.Soconceptssuchas

"patternrecognition",althoughsomepartofwhatthereistosayaboutthenatureof

thought-suchaswhenIamperceivingWaltham(Massachusetts,USA)withmysenses- 

arefarfromallthereistosayaboutthenatureofthought. 

ContrastwithPereira(2015),inwhichtherelevantcomputationtotheeffectof

theoccipitalandlefttemporalcorrelatesofthedistinctionbetweenaccessand

phenomenologyisthecomputationofthehighdegreeofvisibility"4"and"5"assigned

bytheparticipantsinbothexperimentstothecorrectlyidentifiedstimuli(andwhat
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therearemoreofinthesecondexperimentismoreincorrectanswersthaninthefirst

experiment), because to distinguish electrophysiologically the access from

phenomenology,weneed thataccessand phenomenology willbecognitively

consciousnessofsomething,andweneedthataccesswillbethesameforallparticipants

inthetwoexperiments.Inallexperiments(Pereira,2015),notonlyaretargetsalways

shown,theymustalwaysbeshown.

Reachtotheexplanationofthewhole[nature,asinthediscussionoftheargument

from designbyHume;life,asinthediscussionoftheanalogybetweenlifeand

informationbyauthorssuchasDavies(2000),WalkerandDavies(2013),Dyson(1979),

Gleick(2011),Kurzweil(2012),andWard(2009)]startingwithjustonepart(humans

andotheranimals,asinthediscussionoftheargumentfrom designbyHume;

information,asinthediscussionoftheanalogybetweenlifeandinformation),without

more,makestheseargumentsveryweak:totheeffectoftheexistenceofGod(criticised

byHume);totheeffectoftheanalogybetweenlifeandinformation[arguedforby

authorssuchasDavies(2000),WalkerandDavies(2013),Dyson(1979),Gleick(2011),

Kurzweil(2012),Ward(2009)].

Atthesametime,asHumesays,ifwearepreparedtoadmit(thoughweshouldnot)

thismethodofreasoningasvalid,whythenchoosethepartofnaturethatsaysmore

aboutusandnotchooseanotherpartofnature?

Or,asIsay,whythenchoosethepartofmentallifethatsaysmoreabout

perceptualcasesandnotemotion,imagination,reasoning,willing,intending,calculating,

silentlytalkingtooneself,feelingpainandpleasure,itching,andmoods—thefulllifeof

themind?Certainly,theyarenothingliketheperceptualcasesonwhichtheanalogy

betweenlifeandinformationrests.
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Whythenchoosespecificallysomeoftheaccessfeaturesofconsciousnessandnot

thephenomenologyfeaturesofconsciousness(Pereira,2015)?Namely,whythenchoose

thepartofmentallifethatsaysmoreaboutaccessfeaturesofconsciousnessandnotthe

phenomenologyfeaturesofconsciousness,as,forexample,Pereira(2015)?Certainly,

phenomenologyfeaturesofconsciousnessarenothinglike(seePereira,2015)the

informationaboutphenomenologyfeaturesofconsciousnessonwhichtheanalogy

betweenlifeandinformationrests.

Accordingtoscience,thesewerenaturaleventsthat,inasuccessionofchances

(withoutanyspecialordivineplan),althoughaccordingtothe"lawsofnature",ledto

thecreationoftheworldanditsexistenceasweknowit.

Thus,evenbeforebeingabletodreamaboutDarwiniantheoriesandhowthey

revolutionisedscientificknowledge,Hume,throughhischaracterPhilo,alreadyhadan

objectiontotheargumentfromdesignthathecouldnotimaginehavingascientificbasis

againstthemostdevastatingeffectsofsuchanargumentfromdesign-namelythe

watchmakeranalogy.

Indeed,thehypothesisofHumeofasuccessionofchances,besidesbeingmore

logicalandplausiblethanthetheistichypothesis,isonethatmostcloselymatches

Darwiniantheoriesofevolutionbynaturalselection,whichwouldariseacenturylater

(inthe19thcentury),aswellasallsubsequentscientificdiscoveries,notonlyofbiology

butalsoofchemistryandphysics,regardingthepossiblecertaintieswecanhaveabout

thecreationoftheUniverse.

Theanalogybetweenlifeandinformationseemstosuggestsometypeof 
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reductionism

Theanalogybetweenlifeandinformation,ifwearepreparedtoadmit(suppose

youdonotagreethatthekindofanalogybetweenlifeandinformationislikethedesign

argument)thatthismethodofreasoningisvalid(thoughweshouldnotdoso),seemsto

suggestsometypeofreductionismoflifetoinformation.

However,biologyrespectivelychemistry,orphysicsarenotreductionist,contrary

towhatseemstobesuggestedbytheanalogybetweenlifeandinformation.

Onthebiologicallevel,forexample,moleculargeneticscannotprovidea

derivationbaseforevolutionarybiology(Lewontin,1983;Levins,1968)orevenfor

classicalgenetics(Kitcher,1984).Particularly,Kitcher(1984:350)writes:‘‘the

molecularderivation forfeitssomething important.[...]The molecularaccount

objectivelyfailstoexplainbecauseitcannotbringoutthatfeatureofthesituationwhich

ishighlightedinthe[biological]cytologicalstory’’.RichardLewontin(quotedin

Callebaut,1993:261),inturn,claims:"Anytextbookorpopularlectureongeneticswill

say:‘Thegeneisaself-reproducingunitthatdeterminesaparticulartraitinanorganism’.

Thatdescriptionofgenesasself-reproducingunitswhichdeterminetheorganism

containstwofundamentalbiologicaluntruths:Thegeneisnotself-replicatinganditdoes

notdetermineanything.Iheardaneminentbiologistatanimportantmeetingof

evolutionistssaythatifhehadalargeenoughcomputerandcouldputtheDNAsequence

ofanorganismintothecomputer,thecomputercould‘compute’theorganism.Nowthat

simplyisnottrue.Organismsdon’tevencomputethemselvesfromtheirownDNA.The

organismistheconsequenceoftheuniqueinteractionbetweenwhatithasinheritedand

theenvironmentinwhichitisdeveloping[cf.Changeux(1985),Edelman(1988a,
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1988b)],whichisevenmorecomplexbecausetheenvironmentisitselfchangedinthe

consequenceofthedevelopmentoftheorganism".So,asexemplifiedbythesetwo

quotesfrompeopleworkinginthefield,biologyisnotreductionist.

Neitherchemistrynorphysicsarereductionist.Onthechemicallevel,forexample,

thereductionofchemistrytoquantummechanics[Cartwright(1997),Primas(1983)]is

acaseoffailedorincompletereduction.

Andthepresumedreductionisminphysicsisalsonotmoresuccessfulthanin

biologyorchemistry;onaphysicallevel,forexample,itisnotalwayspossibleto

combinemodelsofgravitationandelectromagneticforcesinacoherentway:they

generateinconsistentorincoherentresultswhenapplied,forexample,todensematter.

Thisisthemainproblemcurrentlydrivingpeopletosearchforaunifiedfieldtheory.

Conclusion

Thingsintheworldarenotrepresentational;intentionalmentalstatesaboutthem

arethattheyarerepresentational,butphenomenological,physical,andfunctional

characteristicsofmentalstates(certaintypesofnervecellactivationco-occurringwith

ourlookingattheworld)alsoarenotrepresentational,aresensationsandexperiences.

Cognitivementalstatesrepresent,butsensationsdonotrepresentanything:if

certainthingsouttherestimulatenervecells,arenotthesecellsthatrepresentthingsout

theretobeofsuchandsuchamanner.

Semanticsisoutthere;thingsouttherestimulatenervecells,buttheco-occurring

configuration ofthese nerve cells with thatstimulation,ifclaimed to be
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"representational,informational,orcoding",isjustamisuseandoveruseoftermslike

"representation":neurons,theirsynapses,neurotransmitters,molecularreceptors,etal.

arecellularorganismsmorethanwecanaccessbecausethereisnoinformationor

representationaboutcellularorganismsthatexplainswhatinfactwefeltand

experienced.

Theideathatneurons(theirchemistryandphysics)"encode"orrepresent

"information"iswrong.Ifneuronsencodeorrepresent,wearestartingtotakefor

grantedwhatisintendedtoshow:thereisnodifferencebetweensayingthatacertain

BloodOxygenationLevelDependent(BOLD)(forexample,Ogawaetal.,1992)signal

[functionalmagneticresonanceimaging(fMRI)]orelectroencephalogram(EEG)signal

correlateswithcertaininformationandsayingthatacertainBOLD(fMRI)orEEGsignal

iscorrelatedwithcertainconsciousmentalstates(phenomenaloraccess).What'sthere

hereisquestion-begging.Afallacy,becausetheyassume"information",theystudy

"consciousness":butsomeonealreadyshowedthatneuronsencodeorrepresent?

Neuronsneitherencodenorrepresentanythingornothing:whatisitthatthehuman

voiceencodesorrepresents?Certainsoundwaves.

Expressionssuchas"neuralcode"arenotneurons;wearetalkingaboutthem.

Theyarethingsoutthere;theyarebeingrepresentedbyus,buttheythemselvesarenot

representations.Expressionslike"information"and"representation"canbeeliminated

sothatwhattherelevantdisciplinesaysaboutneurons(andrelated)remains

informative.Andif"information"isacertainkindoffrequency,thefrequencyisenough!

Wetelephoned,andthelistenerunderstoodus.Butwedonotsaythatthesignal

betweenthesedevicesrepresents,encodes,orisinformation.

Abookaboutoceansisnotanocean:wecanbatheourselvesinpartsoftheocean
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withouthavinganyconceptof"ocean"or"part"andwecanseeredthingswithout

seeingthattheyarered(withouthavingtheconceptof"red").

Havinginformationaboutlivingorganismsdoesnotmakethisinformationliving

organisms–theycanbe"automata"(DescartesinthesecondofhisMeditationsonthe

FirstPhilosophy,1641).Bydefinition,anartificial,forexample,plant(informationabout

thewayplantslooklike)isnotalivingorganismandisnotaplant.Inthesamevein,

artificialmindisnotmindandcannotrepresentanexpectedadvanceintheevolutionof

lifeintheUniverseinthewaysuggestedbytheanalogybetweenlifeandinformation.

However,asatool,patternrecognition(withtheadditionalandsubsidiaryhelpof

androids)canhelpustohavemoreinformationaboutsubcorticalbrainsomatic-visceral

activityco-occurringwith"emotionalcontrol"suchasanger,fear,andlust(whichmay

contribute to new treatmentsand medicationsforpsychiatricdisordersand

neurobehavioraldisorders;seeaboveIntroduction),havemoreinformationabout

humansandotheranimalsperceptualcases,andhavemoreinformationabout

subjectivity.Information,neitherunfoundednorinvalidanalogiesasthewatchmaker

analogy,norfallaciesastakingthepartbythewhole,withoutsometypeofreductionism

orquestion-beggingfallacies.

Forexample,givenmethodologicalconcernsofanimalexperimentsastheproblem

ofdisparateanimalspeciesandstrains,withavarietyofmetabolicpathwaysanddrug

metabolites,leadtovariationinefficacyandtoxicityorastheproblemoflengthoffollow

-upbeforedeterminationofdiseaseoutcomevariesandmaynotcorrespondtodisease

latencyinhumans(Poundetal., 2004)andgiventhethirdofthefourRs (reduction,

refinement,replacementandresponsibility)— namelyreplacement,theuseofnon-

livingsystemsandcomputersimulation[Schechtman (2002), Hendriksen (2009) and
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Aroraetal.(2011)] — patternrecognitioncansubstituteanimalsinresearch(namely,

forexample,drugresearchandvaccines).
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