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fupior Thesis
3 Shestis Appesach te Free ¥iLll and Detsrmisiss

SII

e debsie over freae wili snd detsrainlsm presenita 'Lsslf s

perhape the caatral and soxt venl g problss in Mestern
palicuophy. Thia preblem can be siprasess i a slngls santanoe:
Wa feel we havae fresdom in our shi. 'y bo make reasohed

decinions, ywe phls fresdom (8 soniradisued by the beiiss Ehat

gyery ayept has & canse, lpgplying that sur ecclons mee mot Fraa
bl are detsruined. Tls coutradiction led Dr, Samuel Sohmess to
sum wp the probies witl his slogsr=1ike ststemenl that ®Hil
thewsy iz egalnet fresdowm of the w!ii, sll experience is fer (1%
{Wemny, 1] -

This srchlem hes an lapoct an She wWey we vlew e zanavisy
af othera. Do we act wikth freedom or ls freedom simpl)y am
Llueiaa?  Furthermors, LT #E 8 am Lilusicn, sheuld wa be
Pnovght of a8 and held responglibie for our ac=llome? The
impertsnes and dLiffloulty of Lhls debabe are suggested Lo the
praslens the sclances of busan z2otion heve hed ia placing
reapensibilicy Teor actions,

Thie paper spprogshes thiz anclssl gepshlsa by nressporeiing
the new sciense of chaos. Chees le ths names g'ven =& the
dlsmevary thaet sven ®slumpls deterministic svsiams with woiy a Few
slewsnts can gewesste pandem banawloy¥ (Crutehfigld st =1, , 48).
Shecs shows thel seteralzistic syslsen san s=L 7 weays whlzh axe

net predictalkle while st the same ¢ime showing that many




i
saend Ly randoR phenonens are mora adplainsble thap once
twoughd.. By Solng eo, chacs sltare the Laws of ceysation wpern
which wsuch of this debste resis and ndiomtss that parbape mot
g1l Thewory is sgainst EZreedom oL the will, deaplce DX.: Jalinasn's
statanent to the sonurary.

The purposs of Lole paper ‘s Lo desonetyate that winlle cheom

iwprovee the cssse for determinlsw, % slao shows bhet Ffoes wiil
aigiht be possibie in 3 world hat otherwise spprar® s be
goyerned by uwpiversal efficient seussllty, iIn showing this, ths
pepar i broken dewn irte five esctilons. the firet baipy this
trtrnduction. Mis second sestion Taviews the fres will mnd
delogiminien devete o sstablish & contawt for Uhe sonslos!oms sod
o devslice sriteris for (he advancsment of sach srguwent, Tha
third secelion seviews the sclance uf chaes o astablish hew 'L
may Toesrsticslly mest thess criteriz snd to show how chaos may
be detected in behaview. Aftar chal, wpeciflin svidence =£ the
18k petween chace and bedavior & mousht, and v the Fifth
sescitien, flael soncleusions are drsyrp foop thiz svidende €o
FUlfill the thasis.
%7, he Pree Will smd Getereiaien Debets

As just Bentioaed, thie sectlon wlill review the Sfres wlill
end daterminisn acgunest for the dual purpeszs af devaioplng &
tramewerk Tor the consldsicra 2nd sstabiishive celtsris for %ne
sizanruiening of both ssgumenta. The twe srguwente ars deali
with separetely i some Mstsll tc estabiish thess criteris. n ‘

pressling dowh the srguments, the ob lozsphioa’ belisfs will be
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inteodused firat, Tollowed by tne sclzntific gxounds for thoms
bellefs, A8 the grounds for the vesiecllye beilefs are swauined,
thie varkiculzr crlveris which must bs met for ssch bells? oo be
arrengtienes will becoma clewr.

Determiniam 's the Thesis that svery syent s the sfifese o
ap anbacadent cause (Fudmon, 39)), alse kpown as the thesis of
wiiveskal sffislank ssusalizy. Slnos humen schions are events,
they must be goweitied bty Lhese cavssl lawe as well. Our scticoe
sre therafore deterwined and the bellelf thet we have control cver
pur sctions Ie Tlluspre. Free vill L& Cictlien im €l
deterainistic wmodel, sli=s our acticne vasyll set Zrem 1% but
from the lswe uf ssumality. Tn the words of Berss 4 Helbach,
wihue At sust appeer, that whers s8ll the ceuses sre Linkesd one tea
the othar, wheecs the whols forms rul one lmbense chaln, there
capnet bs wny lndspapdent. sy dsalrted energy; sny detached
powar® f3i 44).

Rithevgh fres wiil dves nor axist in We detaeminlstic
wedal, tnis is not necessaviiy the case with raspes: o The

soncapt of freadom. Phililosopilcel differsnces over fresdom splil

detszminism iohs twe meparages bellefs. These pinl lsmopniza
differanees ayer fresdow can e oullined by the respeciive wvaye
they siske sense of the statement. "The ‘ndividusl sould »sve done
cithervies.® The tws detwrainisciz naanines for khis statemant
are knowl 88 herd deterginias snd conpebibilisw.

The denersinistie srgument known as bard setsrpinlen dsnfies

Ehat sn individesl sonld de echarwiss, sasnlng that osor batle? in
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is falme, The lsws of causaVien dictace that sveryihisg
whiich has heppened, had Lo napoev., As 3 vesalt, cur belis® that
for any event we could have dope vinerwies s woresd, and freedom
fpes net wwint.

Without the Prasdom Ls ohocse gur sccions, we oamnot slsowe
responeiliiity for thoss actions. snd without cewponsiblliiy we
eannot have worslliy. Deepits this, herd determiniss ie not
vithout suppozt. For instancs, 1t provides a peveheloglosiie
povaeful rasscn for rellglous belief. sisce Zaltsfel individusie
el

chat thers is a *master plan® o stozz for thew by an emninoi=sk

a iives are wiplesssnt and egem bYeyord lLhelr contzel cam

T L1

A fewmcus propunent sf hard determinien was attornay Clarencs

Darrow etazad his bellef im & “hupan sechlise™ fetersinsd
compistely by hersdity and envivonment (32). He believesd thet
simen ouF scTione are determined we sre not fras, and thet Bhle

abaence af “rasdon NesNS

that we showld 9% be held vesponsible
Zor our actione (1) . Hie passisnste stavenment of hagd
dstarniniss was crucial Bo his vell-asoewn Qefense of The

surdecrsrs lespols and Laeb, and he suscseded iy hie atteapts to

stave off the beys’ szxaculiscn.

Favertheless, without the fraedom o choose cur achione, we
saRnot Plece respenelniliiiy fovr thowe sction®, and withous
resporaled L1ty we sannot hews sorallty. This denisl of freadom
and ite conssguences lesds many o Lux's avay frem hard

detecminies in Pavor of comparibiiism., 8ince herd determinias is
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mok & widaly sceegted view, It wii. pnet be awplicitly handied in
; Instesd, eampal inllism %11 racelve most of the
sttention given to dstermsinism.

Coppetibhlilen, o ®oft determiniaw, provides a assond

Wors BUH0ls 2REW

P To the gussiics of fresdon, The
cumpatlbilists reslize the nead to @riﬁ& sorality beok Lk
getarpinien snd so srgue that the statemenst “The ladividwal sewid
kEyve done otherwisze, " does not refer to freedom firom cmiesl laws
but o the shility o zct without soeruion from others. For
instance,. & person who decldss 1o give a dollar &5 charicy is
nEting «4%h Traedom; a chlild whe Fsals e has By aptish but te
give a dulisz %o thsa illy Se prevest 2 beallsy S sciing withont
Lrssdon -

Thie Arlmsprstaticn of Pfresdow rellse wpen & ddetimction
betwasn DllNTaEy scte which ars é%sa trom costidon and the lswe
nf saysstios which ey SItlmeteny datarnine those sotions. The
-ﬁﬂmﬁatg@giiata-umdsrsﬁamd gyr need Cor fresdon and argos That the
csusal procesass which debermine our scciens are &2 far rFeanves
from our suparianes of bebavior that we de pot =pely physics’
ceukel swplangiione ke then [Beptslondfy, 221), For ipeatance, We
tand ©o swpiein sstions ln kerm of Shewghte, wpelses, or
emgtione Father fhen by urbreskastle causel lsws. By exzisining
zotiong in terme of wevives, the lawe of causalify are bypswasd
and fraedom la allowsd.

Another way of swplaining the dliferencs !s by asparating
ststemerits of trubth ingo thoss which are uitlmacaly Srue and
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thoss wihich are Sonventionally truse. Tlbimats Sroths sreé Tacle;
they sre belisfs whloh agree vith Zhe world sme sur minds sust

¥pariemce 1ty They are fot Trus neraly Wy ackiimery sorsesert

But are #ors eclismtific in natsrs. They ars Sruths whidsh aveit

o Siacovary, cethar than our lnventlion. The univezeslity of

the laws of csuealilty has besen hseld to be sush a truth.
Conventiongl tryths, on the other hend, sre trus onply YW

nsensis. They ars sgreed upsn soetrections or twrms which are
usnfu’l for tur sWistensa Bue hsve we teuth valoe ln themselves At
an witimsve level. For the Western tradilicn of morallty,
Freadoa has besn ope eush cprvensional truth. T¢ la gonventional
rather Than tltimeste hassues 3. s=hce doss noz show that Zreaados
gxists on & physicsl, scisntifiz lewel. Inetesd. Lt js an
sostraction, sgrasd ypon oply by oconvent iz, whish il wseful o
effeci y the astisms of cthere by glving rise to responeils] ity
and aorality.

Compatibilinte can argus that the sertopdiccsisn hetween

e snd detbradnisy arises when we fail o $lstingnish

beTweal the Twe levels z2¢ S=uth IF we abtisppt Lo squsts
uitimats triths with conventichal trushs, we less all
abstractions, ineludlng frescon. However, Sinss melence nust
slso shew ¢ tc be an Wiiipste trugh that we hava & nead for
sontractione, The vwe levels = ookl =wst be kepl sapurgta.
Thus, we can scoept the convsntional Towth thet we are fres, sven
AF uicimatbaly our astione are detergined (Bidegtia, 1LBE].

Elmce sowsecloilien sllowve [op freedom, wmors Uy cam #£ill



sxlet . Bot since freedow sxlsks ouly by conventiom, mecal

atendards are not considersd te be sbseilts and utilitscianiem im

e ROTR. cds gnd puaiehmerts Tor aotions are generally
wiswad in Light of helr atfectivensss as lncentives and
detezrerts o fubise seievior (Poimehn: 4%44). Such & view ls
advarced by Ted Honderluh L5 tde sssay "One cetarminiem.® whers
he srgues that peyple shouid be held responsible For their
sovione sven Lf ey eanvot be rasponsikle in an ultissts sense,
stating that "a& man is responatlble fov 4n sctien i€ his fuguse
Lehsvior can be sifactsd by purlelment® (Z08}

Coppstilsl_lem has bean sriticized Ffor warting 1% both weys.

Crilics aegus Lhpt we capnot be both fras and delerminsd; the twa

are Lscomphilo e  espite this, determinise has some strong
soiapEifls groumie for LTe eadosilion, Havimg reviewed the
niiicsophlical sEpects of detsrminise ergument, ite acientleic
beais w1l now be swtlined (n grester detazil be sscertalm in what
way® LT could be tapeoved.

Rlehough She fubate cver fTres will sand decsrminizs goes back
te the sarly Sresks the sclsntif’ - basls of wedern detersisism
ragte prisssily upon the work of Wewten. Newken's work
substaniial 1y sbewngihened defermini=m; @e much o that Newtonien
Lawe have ofben been ouf at the lsvel of pitimste truth, Newton
seemingiy ahowed conelesively that the palverse Lle geyurmied By
lews of afficisnt causal iy, He mads ihe movensnt of bodies
demey ibeble scialy in tarme of phyelcel and mathepatics]l Lawe
that: denled the pessibility of any kind of ssusallty outeids of
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efticlent sausslily, preclodlng the axistence of fires «iLl. The
ghd Ly to use these iswe o w adlct the hehsvior of bodies gave
greal strengil to Newton's werk,

This Wewtonias seovictien Ln precisiicn wes stakbed i 1be
cleasmic form by the French sathswelician Blezre 2laom de LaPlaces
We ocught then to Tegard the press s stata of the URLIVETSS &S
tha effect of itse snterior stats snd a® the causs of the
state whick la to follew. Given fs= one instert an
intellizsnce which ceuls somprabead &'l Lhe Fforces oy woleh
nature e ariosted and the cesimclive Blivation of the

e irgs

submic thesw daka to analzsls = (& would emcrace iy one

wivw e Formale the movements of the greztest bodlss and

thoae ¢f ths (lghtest stom: Ter W&, mothding woeuld be
upcestein ard the fsture, as well es the past, wonld be

sresant btu lts eyes (&) .

Thescetioal sredictanliity Haa long kesn parft &F the
deterninistio model.

I smphmeize that all astivne have been considered
thecrebivally prediccakls since Sgr prasfics ] ressona the
sompuilation feguirad for sucho 4 Glgh leved of grwclelon Lm
pradicties would paguics Tarp mers Llpformatlios Uhan anyy Sombilme
potuld heamdis. &till, ¢he zif model halss thet the censrFal laws
which determins our bebavicr srs Rnowabie, and that these laws
would allew Falriv accurate predictlone Lo be sede from Isicly

scourate dats, Newtonian delssminlen has hepsd o st least come

LE = am foeellligence aufficienily vamt Lo
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wlese o soelliching bekavisy.
The Mewbtonian ra¥oliticn meds the world fesccibskls is

waihemat lonl terms That aeamingly slipinstsd the role of purpess

7 the csumstion of evenmbts., yrevantlng the poealbilley ol fres
will, Likewlse, by setsdllshing the stomlc thesty as =
Foundatcion of ampiticall sciente, Fewion halped us Tadsfine
surselves as woleculer pwopie. e 2 resuil of meing definsd in

and 3L

puzely physical terms, ws are desoribabls chrough B
i

seminiem, which mesns our bebavise L thssretios.ly
itndarstandabie snd predicianis, An svample of thie i# given Lin
& 1883 bock v Hans 7. and Wichesl Bymsencic, The

authors state, "What do peycnologists Lose Lo lesrn From Thelis
stady of bahevior? OLtiwak moy - e goel f= o understend ¥l
pecple bebave a8 thay do, so taak AE will be possitle to predict
and change thelr babseior™ (1), feoving pesdictability in homan
behavicr syntipsss o be & wa|ar seal of selence,

Thas piroblem, gevar, Ia Ehat the sclences cannet clain et

Tthis geal has been schieved. The conclusion that ve avre Jovermed
solely by physticsl laws would be alded ¢

he done, Put husan belege stakberndy reslsh attempis Lo KhHow Ehat
pur sctiuns sre koowable in advance. L2 Torces tha
deterninists into The ambarrzssing sdaime or of unpredistabiiley
Lz chelr model. wiich (hey excuss oy saylig That aniverssl lawe
of uman sehevier de sxist Dot we do nol vel have amowgi
infermation te setablish tham. Mhis wwredistabllity has baef
sulzged upen by scme as Indlracy svidemce of he actien of the

opslderabiy Lf this cogld

|'!r
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. contra-cadesl Trse will.

»

The @ifFficulties with peacictsl’ 1%y are seen in one of tha
strongest forns of scleptiflc dstermpinlsm, Beurophysiologis
determizies. It Ges bean deevribad well by Ted Honderich. The

] :

itﬁnﬁgth af this percloyine brand &Ff detacmindesm Lies 5 lts
simplidity, since Lt can be desoribed in thrse ssntesces.
®gtatse oFf Che braie ars; in the firgt plsow, sffecis, the
affects =7 otheaxr phiysical statas. Fany ststes of the brsin-
sacondiy . sre Sorrelstes [to mentsl states]. . - . Some states
of the braim, Enirdly, are ceuses, both of other staies of Ehe
braln and alse of csrteln movemxent's of one‘s body* (187) .
lepoiting =t Henderlch's desgristicn 1o veverse ocpder,. Lhree
Fames sxould be okesrves.  Plrab =f 2. Homderion's skstament
thet brain statas decermine our scticne will not be contestied.
Ropdarich ls sipsly ststing thet The ghyelcsl proessses shich
Isad En our actions begls Lo the brain, snd the evidsncs for this

iE® so oveevheluing snd InTuitlive that it will not evesn e
descrived. This clsain seems on Lhe wmars.
are caused My the physicsl states of the braln, sinss Li 6ot

arilch: dees nst inslest that cur mental ststes

nacessary o do so whlle stlll defapding deterginism., Neantsl
'@?ﬂﬁs Bre & by-product, AT thst, e kralr stakes iz
neursphysiolegleal detarpinlen. 3y met tiyimg o sxplaln meutsl
evants, the detarministic arguvent is streamiined in that
peyciiploglete do not have 9 bs abls to explsain avtions throul

wental procssasse for éﬂmm&sm o ba Brus,
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Wnirdly, ane most Imposssncly, Honderisi's statement that
brain etates are detemmined by physzice. states is.méaﬁt'%@
sssablish & determinietic way ot sujplaining our sensvier,

Hevartheless. he acwits hat ceuss) lews shewl g how brain etates

sre cwussd By phymles! stales arve lacking. “We do not koow wheb
apecific conmexions bold betwsen phywlcal atstes snd beain states
that are sospelatad with very specific nigher mental evants, such
events as noclcing the dats or epsvulisting thet America i;:n
plutaseacy® (198). Opsioualy, if physlesl laws haye not besn
eatabiisned then predlstlion fe Smpossible.

Since neveophysiologles] delerwdnisy cannat sstaklish how
braln etates sve determined Henderisn sshnet ruls oul the
posaibility of ewardetarminatisk, thoudh bhe s “nost
uncomfertable® with the promgect (297). overdeterninst:

Ehesie that while sausal Lawe way work ip the physissl werld,
phiysiesl processss can alss be lnflvenced by nen-phyeisal
sntities such as fras will., overdetarminetion ls imporsar: to
the Zres wi.l scgumsni spd shall be sxamined Suwether im the
contazt of that srgument.

ie has besn sean that vapredlccenllily unbracks astbempts T
ot ete the dsternioietic model, 2nd thiw gives room for the
clels of frea wlll, If the deteraipnlets could shew that ssussl
laws slome seuld seolain thile unsradictebility, 1E would snhasce
determiniss snd lwpair Libertssiasisy., Trherefors, & sucoesaful
slismpt o do 80 shoulé be the criterlon for Judging the

affs=l lveness of chacs in isgeovisy ihe fatermuinletis mode],
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Hawing mbhows this, I shall turn to The |ibertacian srqumes

The lisertarisn or fres w101 scvochent advocatse the

welatence of & Pree will whish sct: &8s & first gr whicsused cCause
of our schioms. The libszearizns sgres wilh the bhacsd
gaterniniete in thely celiigie of scampal bil'sik: the soft

datarpinists ars lesding a false doubls Life by Dellswing that

edon and causality ava compac dls. Thersfors, we nesd the

action of & fFese will ©o Ireak tha contoadiebivn betwesn freedem
and deterwinmisn, Tor The fres w11l doss not act o2t of sffisianu
causelity. Instesd, 1T sota . ih lnal ssusa’ iy, eor with
LIEPosE,

The libertarisns alse differ w.th Tthe compatinllivis as te
the wesning ef fresadom. The libertscriame gedgue thaet the
vompetind lste' "fraedom from cowcsion? doss not veslly F1t oug
radiciomal deflnitlon wf Pfreebom. The /| ibesterizn

is ssen 1y cheir spalveis of the

LR Erprwlat Lan of Treedow

¢ *f sould have dope otherwlee % The livertsrisns cusis
thet i grder for sw ipdividusl ©o veslly de otheswies, the
individusl must have the abllity to get beyond the inding Iawe
of nsiversal causailfy. It i€ ooy then thet the iscividual has
St pudd Sreadon.

posed to the cowpal . ollisl "Srseden from sosrsiom, ¥ the

Iipsrtarian version of freedom im hnown a8 “Zrssdom of
serzisgensy. ® Libertagisn Freedow ls defised se fresdeam from
phyeics] ssussaliky, met mezely by the sbaences of intdiwidsylen
from others. Tha lisertspians do not meke the distinetion



el O

BALE 0%
Setwasn canvaationsl snd ultimste tepthe Uhalk the dsterminimts
do; amsocningly, thay avgus that LF wa selleve osuz sctions Le be
Setermined by causal lews, we ars moh free.

To swvold shie probles, the _lisrzspisne propos

sxiatance of a free will which pakes our sctlions cemviogwst.
ATcione may or BAY Dot DSPPAN, 88 SEpos
which 1@ the case v the delsrminicticz notel. ‘The Lipezlerisns

ed tu hewing o happen,

argue thet vntls contivesssy le necesszary for the stitepent “Ths
tpdividus]l spuld heve done otherwixe® to sorss with oue
trsditionel datinition of freadow. "nllks sompatibiliss, this
defluicion &f freedow mlicwe ws te balleve gthere are hruly
ragpongible foxr thelr acticms, and thai Im cires svesentz s richer

pigénrs of morsliky.

iz
dedicribad by Tumsnusl Ranl, whose ave vels of. the dabate 1 heva

The ehillty of free will Yo produce thls type of Zrealos

found somewnst usaful in definimg the . secbarisy seguseant. Fis

will be a %ind =f savaalicy of Liviay belowee so fay a8 they azre

ratisnal, Treedon would be kEhat peopesiy of Lhle ssusslity by
winieh 't can be effective indepsndent of foreigy chisas
Oneerniring 18, ¥ (PMp 446) " The {ntelligible chearscter of fres
will hews & causallcy whiew *la decerwining, mnek detereizmed * thus

aveidivg sefficlient causality and givig ue o fresdow (CPR

"Abbgaviation fei Fowdstions of the Wetsplrveliw U Borgis,
Saken from Xarl Jsleclions,
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igiﬁiﬁﬁﬁﬁﬁnﬁ Te sobticon of the free will is desczibelble aonly in

tarme of purpose, or final ssesalizv. J

How the free will is sapab’es of such s ssusality is met
sxpliuced in this paper. Argueally, oy attempls te answer

ik 8
guestio are futiis, for Lthe Tree <1 . cynaok be Slresily

' swamined &y sclwnce, B8 & rese 3, I will cencentrate on sbowlng
how free vill mey De possitls sad on proposlng the ways im whish
1% may legiiimately whfsch our hehsvior. %his aizzeors the words
of Went, vho meys *That matucs doss not corcradles the ceusslily
of freajdom, wad the only *hins we could prove, or cars to sreve®
(CRPR, AS%S7/RERE). I wlill suick Lo develoning a sslescisie
sriterion for the stosengthnenlng of the lhertsrizn argument, &5l
net ge heyond that.

I sttampting to estabiish the pessibiliity of fres will, the
Libsrcerians ara foroed to oritlgue the deteraipistic wegument,
fitle determinien uses scelant!flic syvidence o develap ks
eidl csophlsal srguaests. Ifbertarisnism gosa in the opposite
dirsctien, Iibertsrississ uses 154 olilasophical belief that
fresdom Trom ceussl lzwe 15 necessary for morallty as & centeal
eruth snd then looks fer sclsntific raasons T slluw fer This
posgipiliity, Ae & reaull, It % nevesssry To attack the
determiniatio bellsed in crilversal 277 clegt causal vy to nake
woom for the vsesibility of fres wlhll

The Ffirs: move in mscomplislog thie is ts ssxsil the notien

&@wtevAsﬁi@m for Criticus of Fuse Reason. All refershices
Lo this wack &re taken from 5&&&.@&&2&%1@1;_ save one (g, 15=1%
of ktawi] .
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ef ploimets touth, &F af ileapl our sccess Lo (E, for the noblon

to be naEmfiel

that we heve ultimets truthe sas alresdy bess shown
Lo the libertariss srgument. Teo Jdilfecsnt routss b9 sahleving
Chis are open. Imsanusl Kant and Thomas Tuhn bell provids
Feprrste way2 of dapaging the srguusnt that wve have divect access
e wlsimabe Truthe.

Fant gives one answer Lo ihe guestlon of universal efflclent
gaugalily Ehnet expiniues our esesingiy logtinstlive Helisd ln it am
a0 witimste touth while allowing for the poseibility of Ziae
will. Kaat srgues that cevaslliily 1l orested v ths mind be glve
stflelensi

structure o our sspsory experiencas. In this sepse,
capmality Ls am witleste touih, 2% least as Tar 88 we capakble of
ol ;. howsver, our senses 3ra limited sof we cesmoh skper snceE
thlrge-in-toesselves (nouwnena), ~nly ewr eensory lmEges of them

{ pliencmesa ) o g3, seoip. 117 %921 .7 Cur accase

ke wlcimats trutha (s Timited Yy our senses. The |isits uwpom our
saneory suilitiss presents the posslel iy thet iisectacisn

 awiets Ln Lhe newmensl world kut carmet be dlrecely

cudl 58 & DHWRSEBNGH .
“hils the effscte sx® o be Townd v the serlss of esgicicsl
senditions, the intelligicle cause [the frae will] Lfogather
whth its sausel’zy, ‘s cuteids the seciss. Thue the sffact
say bs regurded as fyema in respect of inteliigible cause,

aad At the same Cimm in pesge © of aupesrsnces as resulilng

@n_the Fors ang Peinsicles of the Ssusitls
_j'4_‘§lk§ {The Lﬂ@ggwr-l Dlasers zation) , Lakay Trom
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w411 1%

Erom Eoew seccoding te nacesslsy (CPR, AS2)/B3ES) . °

Tm this way, the zppesrsncs of the universalify of sfflelsat

caveality carn be msintsined whila i9 sohuysllby Zreedom oan seist.
Kant: holde aut the poseibiiiny of some witisate iruths whish

wa cannet flrect'e access, and sany modeen philcssplhers T

sclance go eve Gl Lime e

n Further by scgelig that we cannet sccess

truthes &% #il. This has beey ssserted west strangly by the
imfduentisl philoscpbme of selence Thomas Muby, whe argues thst
there is N6 Ons way uﬂm W must sas ths world. Instssd, ohis
procsss is lsarned znf we cennet say that the facts whish we heoid

as sl omstely rpe sre 8¢ &t all, since The proceEr by which we

srisnce the world s sgipltraey.

Sowsradpyly, Fuhn clalwe that sclentdfic study is & Zozm of

rsusgle meleing, ¥ sstbling the cusetione wacountersd Ly soy
eawadigm, or k@ﬁ of sriviceary beliefs Sunkraing reslity (Kabmn,
334, Feendiges are judges by chels aslilty to solve the
ipternel pusslss that eagh sust lace

By susking what have besn heid as altiwats traths o the
iewel of onovandionsl craths the sonfradicticn betvesn Freedom
snd determinien s revived orsatl gy an inselvsisle puszls Ly ows
dmtarnlioietis paradign, The Tiberiserians beliava this
poptradivtion ehould meke we aliter aur notisn &f ceusslizy., In

e ciguisr, The lilbexrtarisns szgue tnat our paradicey ehould be

4 mis ﬁﬂmmw;gﬂl from the Isltigy L PR B8Ol i3 LEKen
Lo S'mim‘s mmﬁlﬂsmu AmIL @ﬂahar mﬁm %@ K&nt are Taken
st Selactions, which id not comtsin Lhe sequent guoted
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ehanged To milligw fer ssasihiog move Shan efticient eadsalitys
memely, £ingl csusslily, the kind thel Feee willl would 517
under . Aliovimg such & cmusalliy would bresk the agparent

noptradichion betveen Efree wll. and Retacminisw. The inebiliny
of decerminizs tH ooove The frae will witisataly fales makes This
possinie and necssspry.

- | Bisa, Libertscisrs drgue that belisf la the fres wiil sheuld

.. ba afioptad because it is mors wserol In effsctiig the acticns of

pee of sconventionsl Eruthe. Tha

sthars, ¥hizh 1z the very pusy

=

libertarisns argue thwkt theis wesiing of ths word fraadom best

£ita oy woaditiona] use of that werd, and comparzed Lo Che mors
Limited compaicibilist ‘nigipiefation (Tt prowldss & sichar wiew of
marpalicy., Psr thess ressong, the libertsrizns svoue that Lts
sxlstence shewid sieply be prasuvesd unlesss evidence shows
atherwiss .

By attsading the netlon of our acoess ko uystimahbe trobis,
Kant and Xuhs mexe ecwe Teew fotr The Libertsrizn srguwant.
However, ©o cowpimta Ehelz avguwens, the libestsrians need to
deve op & model 2f their own wilsh agress with our syperisnce o

ihe worid. Lt is hexe thet the oritaris for the laprevmmant oF

the srgwesst vill becsae glser.

Ay atksmpt e define how lhe fres will ean apd doss sct
MOsE ot sontradiot the bali&fe thet we have abodt Tha worid,
whether those beliefe he uitimately or cemventlanally teus. A

wodel of the free will would bs sush mors scoeptabls Tf 1t doms
et carecstly challange pur experisnce of bhe weeld. It slse make
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the cresticn of such & moder: 3 much more Sifficulc fask. Suill,
&1l that the libertariane seed to show is that posgibliicy eof
free will doms rot esntradict our expezisncs of the world, sines
from this its suistence can Y& *resd™ lnls eur sotlsns.

One wey of establranlimy this fs th 8Efack the ldea of
sfficlent seusalivy, for the thests of wiversal sfficisnt
pausetion e unk scespied uwnlversslly. Mase, for instepce, was
parEhsy eriticel of the ides of afficisns: csusality snd Bertvand
Russel] called for (ts abandorment alésgether fWrlisht, 3). e
rsagon fow this le fhat ve sannes santusiiy "prove® or even sense
sffliciars aesugelizy = 1t is anly 3 relalion betvesn svents, mra
about the

sucond. By criticizing the ids:x of sfficierc cxuasilty, the

the stourrence of the Fivsl evenkt L& Shought ts lweins

pessiollity im opened that svents sre produced (n other weye,
sucih as by awverdetarairet!on el frow the sckion af the
frae will-

Howaveas, a2t lsaet The ajpearsncs of aniverasl effielan
crusallcy sust be uwbheld, far (L agrass with our expexiesnce of
the worid. A a result, ths !lsertariss model wust not consides
the actlen of che frse will T be hysionlly detectable. The
world =t lssst appear® to ba poverned v ceusal lews, and sinos
the fres will ssnnot be analyzed by scilencs, shyveilcal indicetions
of the frse »11L must met e availabls, Buch svidence would ge
agglnaT ouE s¥periancs of the world and weuld be proaf af the
fras wiil, both of which sseningly are lmpossibie. Inmtead, 12

Tthe frae willi 1s €5 s, Lt can do &2 Sy wl e caussllly canpel




Till 19
predict behavior, since this would allow it to act without
detection.

The model of neurophysiological determinism is useful in
showing how this may be possible. This model holds that our
behavior is determined by brain states, and that these brain
states are determined through causal laws. However, no causal
laws have been yet established, and this provides the necessary
room for the libertarians to argue that brain states are
influenced not only by causal laws, but by the free will through
the process of overdetermination.

Accordingly, the deterministic belief that brain states are
theoretically predictable is harmful to the libertarians, for if
they are predictable it means that efficient causality alone
determines brain states and the free will is a vacuous doctrine.
As a result, for the possibility of overdetermination, our
seemingly deterministic and predictable world must at least
sometimes act in ways which are fundamentally unpredictable. It
is only then that the free will can act, but the possibility of
this is all that is necessary for the libertarians to claim that
the existence of the free will should be presumed.

Fundamental unpredictability in brain states has been shown
to be necessary for the libertarian concept of overdetermination.
Showing that this is possible under our deterministic paradigm
has traditionally been a problem for the libertarians. To
succeed in this task would greatly aid the libertarian argument.

A more specific and concrete account of how this
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svardetaiminecion can t2ke place is iths mrobles to whleh T new
Aot -

Attsmole b develsp a workabls heory of overdetermiratica
date back te the ssielent Sresks, ITn perticeler, che writisge af
the Sgicwrssns philoscpher Lugrelins sre Inforwative (n Ris
wagErd,. The Bplcurssins believad 1 an atlomic theowry &lligltly
alwilur o the sne we held todsy, In useliouler, ey belisvad

which wers swsller than the

that swseytidng mﬁﬁw oF atone
eys opuld sse, snd wers genesiily govarned by anivezesl laws.

Lucretine allowed for the ability of the fres wiil to cause these

atome Lo randanly %swerve® im & manner that caznegt be percelved.
Eharsby sléering what would bave plosvylas hegpensd whlle ot
avenily bhrsaking the lawe of causaliny.
For thils we #se %20 he sénifest and plailn, that welshvs, as
far ms in them lies, cavnct travel obdiquely, as £ar As one
casn perceive. et whe 18 there {ast can peroeive that Lhey

never swerva svar sg Itile fron the wioelelt undevieting

Sgsim, %2 all soticn ls always one lomg =hain, and pew
motiun srieess eut of the sid in erder irvarisbla, znd LF the
fivat beginmince do mok make By svwacvinge & begloving of
wotlon sush as o bresk the decress of faie, that cause mey
not follow cause from 1aflinity, whense comes Lthls frsse will
An living cEsaturss £.) ower the ssaxth, whense T sey iw this
will wrestled frow the fxtes Ly which we sroceesd wiither

pisesuse lsads ssal, sverving siso cur moticne mot at fized

'

Shady
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times and Tiwmd pleces, but just whers our wiad Has kalkes

we? For oudedbtesily it s 2dw own will dn each Ehet beglne
Lhess things, end from the w! il movessnts go rippiing
throygl the ilixbs (lilses 247-2854) .

This abliity of the free #lll teo che-ge the course of the

ghoms ie & statepent of overdeterminaiicn. The Fiee will works
at. an undetectible level 't sffect & large-sesle change in WEat
would heve othervise bappened bad o0ly she Isve of causslity been
lo effect. This Eplemvsan Swerve zan only be done 17 =some
deterpinietic evente are fundamenstaliy wopredicisbls, since the
free will could then ac: yithout Fwaaking Lhe sppesramnce of
physical ssusality, Seversl endsavoss have bean made to fdevelos
& wodars-day Eploucssn Bwerva, and Lhey provide additlonsl
imelghi inte the cunstroction of tha iibertariss modei.

These sttespts hava rel'ad upon some of the cracks n the
#lllare of predicepble Wevkonian sclense which heve devsloped
Ehie sentury. In pexTisuler, the Malisanlurg Cnoertsiany
Frinciple has been unsetitling %o classical deberminigs snd 1t hes
been used by some te Justlity Iras will. The Uacerisingg
Principls stetes that the scelon of individus)l pezllicies 5L &hs
substomis levsel 15 indeterminsnt: the Tundamerntsal {uits on our
sbdiity o gathey intormation at (his level meane we wiwp Ly
sanmot tall whether gr mot caussl lsws spply here. (Crutchfisld
@k 8k, ; 48).

For izstance, Georgs Pestcelt Seott abkempts to BhoW Thad
the frea will could sct at Ehe gusntum level Lo affeci brain

b
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sre subject te the infiuence of sosstun indetassisecy, aesaing
that brain stetes sre themsslves (rdeterminant. Thus, universal
afticient csusnlity iz aveided zno ke possicliity of free il
is open (218). Jobm Thorp makse & siw’isr case i+ Fres Will: 3

nigm, relying ugen
indeterminssy in the firinz of indivisusl neurcns in the braim
(3] =

alying wpom the Indeleveinscy Thesis to sstablign the
pomsililiecy of Fres will has twa sroblems. Flest of #1l, [&
mighs be wreng- Einsteln wae oucspeken i his sritliclem of Lk,
desilgsrisy thet “God doas not plav dicel™ (Foimom, 458). 'The
iazseery 2f substesle svante im sl fa.irly Pecent, snd
advances in phyelos could show thal subatsmic svents aze just xs
datmrministlc &8 those st the stomlic leval. BElll, fndetesmisscy
floss seew to be el sincs iimite vocn whisal we sen laskhm &t Chis
leval do seem ¢ be Tundumental.

agecendly, the sffasts ¢ ndstarninacy seem Lo be limited ko
the subetomic world. Indeterminant evente a8t the subatowic Level
balasrce wud To wllsw clmasiczs]l Yeyloplan ohysics Lo opersts
without disturbanma Psopl, 893). Thie fe pe-leulssly dasaging
e Scotl'e® ITgument, wWhish holde bthat ausstomic svents cam
Influance

ashavicr., By the same teksn, indeberpinacy in the
firimg of bradn cells can be swpecied o statiztically balancs

out in the whele. Oniversal sausall®y iz malsntsined, snd BEais
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even pradictsibis. #For thie reason, Thorp's irguasnt besed upen
Imgeteraisscy in beain neurcons does fGl seem bto De anouss: o
ascsps unlveresl seuwmslioy.

Scott snd Thers fell in thels argusents becsuss the
ungpeedictebilivy they astaplish 1= not sacugh o significently
ziter brsin states. Wiet is needed for the posslpl Ty of fras
will is &5 mechas

lem whiekh eaeld swpiily Ehis indeteonivacy inks
nAvhig a substantisl sffact upen braln stites, or Sould sct by
iEself Yo preducs unpcedioSebiiicy in brsin stztee. Doing a8
seuld allew Tor the undetbscetabls Influsnce of the frese iUl B
nzve e sffect on oux bahavicr. Thle ls the purpose ©

pverdeteswinsbion o the Eplowrean Swerve.

The lmpértsnce of demonetrating that somei ins llke an
LmienissT Swerve iw possible s shown ip that it weuld aliow am
siplanailon of how the fras will Wﬁf‘ittﬂﬁﬁ our sccicns.
sspecialiy wee®s: in eontehing nut thils explenation is & recent
Ipwastligation conducted by Dk, Baplemin Libet of the infiversits
3f Califerpis wl San ¥rspeisce.

Libat's myparismedtes on ¥olontacy 2otian dndicate Uhat the
iwes b may onootisciosaly develop opticne For astinn DUt that these
potaptfal seticns nust pess ©hrough an fndlvidusl's conasiousnkss
sefere the agbion can tske glage. Like: *hesrizes that the free
will sete during this brief interiode with veto pever over
inelinetione o act; stopminu some poteEnitini sctions whiis
sllowing the realizstion of ethezrs (523). The free will does not

devaloyp ‘dees, Lt sloply checses from thewm. This answers s
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possible ohisstion thet somshoy tne fres wll) works wpon the wind
to crests poteptisls fef soticn, “nian fs 200l of thesrstlcsl
difficulvies.

Irstesd. the Yplowresn Sweose would be ysed ts witsy heals
gtates, randsr)Yy sScaliering vetoed pocest's. sctions Aale
elivien. This vorks Juel as eftfeccivey as the idez ef a frse
will wiilcn dicests braim ststes, and ajeo means that the fres
will seuld ast withous belng detected. Additicpaily, [t esplaine
Wiy all anive s can have Frae w1l but saly husanss can have
moTsLity, Blnce we are the ou vy ones whe gan developn the idess af
1.

s the diseussios hopefully shows, & way of anawire that &
warld ssamingly geversed Ty efficlant csusallcy canm &llow for
fundsmental unpredistabliiiy is sssancial for the 1ibertariss
srgument,. This would open the possibllltyv thet the frae vill ocan
nxiﬁtg and the “ipsrtrvisns cla'm thet £ 1t is posalbie then it
suistence should be jreeimed. Accosplisbing Shle wiil be the
ariterion for the advescing of the Libertsriszn zrgument, whick I
#Lil tey Lo ehow That chaoem meets,

glmilaely, the deserninists st show the: caussl Jave slona
can sqpisln the unpmedictalility of behawvisy. 8y dolow so, the
determinists can mailien The libertacisa: beliief that
uiprediscaid Lty of behwwier resuits fzom the astisn of the
myatericus fres will:. These critaris s¥e clossly relabed, 12 mok
idanticel, and 1t shauld pot bs surprising to 2ind thst the
wealing of one critscisn simultanssyaly mesets the othar, This

TR
= W

A
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tnecretizal greusdwork Toz weetling thegse oriteris will be set
T -
LEE.  Cueow

ke mentionad sleescy, chace 8 Che nage used o describe

dararmizistic syetaws which Yleplav spparently randow babavi

Chaos xlse indicatas that some seamingly randem behavier is mors
eupiainaible than orice thoughk. Chess Applies ts the same
shysless syetans Lhat Newtsn denis with in establishing the
wedern detsrwinistic wedel, and so would seem o= Reve sone
thesrstlival selevascs to the lerger phllowcephkioal discusmsiss.

This ssction ¢ill Taview the scisnce of chass to establish
how L may thegrsiienlly meet ths criteria estabiished in the
lgst mestion and Lo show how cliacs can be detestad in our
befavier. Wore spesiflsslly, T will atbtacph ta show in thile
sacTich THhat chace works as & dausle—eiyss aword in the
phd Tosopsiosl debate, for Lt omn Uhesrstically be uyead o back
the criberion amitabllehed for kovh srpukesits. The wave in whlsh
T does =0 are outllianed in the Firvel part of this sectisa, which
raviewe chace snd the way 1t = garernled by detsrainistic
RS

Kehanpte to substantiste the frearaviss] sonelusicne drewn
sk the e of the Tizet pact of the ssction take up the reat af
the peper, beaglpning with the second halft of Chis ssction, whick
raviews the apecills weys An which a chsolle =ystes can ba

identified, The luportands ¢f dencilying chaetic syetems will
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be sean L ths naxl sectlen, Wiricl pekes a pors conciete attampt
ko show that cheos sppliss ©o aur ureestardine of benswies. T
ile from this inférmat.on that the Zirval consiueicne wizi be
Grmwre

Thie »alf of the secltien wii: sebablish kow zhace Comas
shout sand show the thecreticsl waye = walsh ¢ shcountsrs the
free will and detarminisw Sebste Cheox zhaves wifh that debsta

an indsbtedrese Tu ths wori of Newton 8 & foundaiion for its
megunents. Fewben trisd ku show that wabturs is desceikesis in
pursiv physizel ways. e dissscted nabturs inks closad systems
enlelh could be analymed Independently of sagh othat-
specitically, these aystems of setlon [and =y Tikrluym states)
are referved to a8 Jdynamlcsl systens, snd ey Bre BREhesesioslly
femcribeble through differsntis! equsticne, Diftfersntisl
sgustisns are used to dedice fofurs stetes of & dynamical systa
[ Ekaland, 21},

Rawton attemnptad to dessribzs nature solely Lnriwsh Linssr
giffarantial sgustions, which are so vablie and prediciable. A
gt e

1ipmer sguatisy L= ope in whisk any twe selutions= added
lg iksalf s sslutton (Stewars, 81, . Linssr esguations can be

dlepiayad on & QUapl a8 & straighs "ine oF

amsoth Surve, snd
allev for predictisns to be pads. For inetencw, by kmowvisg the
pesitior and momentue of Eww ovlects, It is sssy to predicr vhers
tnsy will ge, ox 1T twe abfecte are ahoul tu col!ide, thelr new
Adrect ions and gpeade sre poedistahls.

Ryan now, the world is ofien chovan. to be deseribable
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Shwough limesr aguacions snd events belisved (o e thesretisally

t,-'.wb 3
L pradickssla. so grest is the intiuenss of Mewbon. Howeves, this

daterministic sssuaptio 18 belng shown o bs w i v off Lhe
WEXE,; 2oz men-Llinsar egusslons play & Lizgs Tole 1p desoribipyg
nebues. Nos-iinser sgustions heve berss whick are suitisiisd by
themselves. When Alsplayed on a graph. nen=linsar sQuations teke
o much mors violsnt shapes than thele Linsmre sounterparte, Nany
nan= Linsar scuations fre unselvaple, and becsuss of Ehis Eha
sovione of even simpis deterministic syetess sre urgraedicrsbls.
For esswpls, Lhe French mathematliclas Henr! Polzcars showed
at the tuswn of this oshfury that wien thrse or tore bodise sre
sottie upon sach other at the same Flaw, Lthe Jiffscapiisd
squstien fer Lthat sysles becomes formally awnseivsble dus teo tha
ngn=Linearisy of tae spatlion (Bkalasnd, 36) - This wnesivapble
Estabiishing non-

system is known as She "ihres-body pooblam,m™
linearity a2t such a slapls lsve] ghows that Linese agusticomne 4o
a0t slone best model nature, &nd ispliss hhab the world ie
WmpE e lekekles B¢ 8 sfanificant swvient. The wipradietaniility
czested by many acn-oLiness syscens iz chios;

This wunsrediezsipillioy Is pooduced through a process of
faadbsck. In a linesr eysbtenm arrors ave wegnified

arltrmetically and do nat make B lacce dant L6 She scouracy

prgdistions, Nen-lingar systeus, on the other hand, eapligy
eryors gacwetrizally, since nonlinesr sguations heve terme whish
muitip.y themselves. Irrors ave fed heck Ints the sgustion 8o

thas Shey prodice even grasizr erfcors down the Iine, 7% ie Ghis
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L
. ¥ Paadbachk wnich causes chastic sputens ts gor uhpzedlichelly. "
B A X ;

. Small srrors im dNiltisl sondivionas capldly *blow 94p,” making X
sendiotiar lupomsihie.
A striving wedel of thls cem bs sesn w'thin The classion)

wodel of billiavde. blezegacding the swgpossdiy negillylbls nem-
+ . linear sffects of fristion and gravity, the acticn of ths
| biliisrd balls e censidered to be & closed system and pertestiy
Fradictakies under Wewtondanm lewe. Fowever, when ihe suppossdly
meciigibie affects of mon=linesr varishies are Lncluded in the
sroetion, the gmthuvaf the Hiilisrd Balle zul 0y becomes

whworkeble, Unlsss the gravicst!ions | zuwll of elactrons 2 the
edigs 67 tie gulexy La lncluded L The sgustlos, the gath of the
palim is lwpussible to predict sfler just sne ainutel
iCrutah@iad ot al.  4%).

In €hie ewample, cheps mokes Lts smppeazance in twe vays.
Firat of all, the atsawpt teo spprowluste s non-linesr sguesion
inteaduosd srrbre inte the setling ap of the sgustions tasls.
2acond ly, the ilmmbility to gazher Infirlte .y corzact data for Ehe
spuatione introduced swall srrocs inbe the semputation of
sesulte. Sme such incarzest dstus (2 the roundneass of The
piliilaxd balle, as determined by p!. Calenlztisn »F the balis’
roundness are Oply sgprowfusriens since the pomnlece wvalue sf ph

cannet be deta

mimed (Cratelfis_d et sl., 4%). Chzos takas thess
fnfinitesimally smsll errors and rapicily ssgnitiss thewm.
deetrayine preadictalpi lity.

The infinite sens’Eivily Lo eprors in chaotic eystens wajes
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sredlctabiliiny 8 hopsisas tesk. This is & maier break with the

trsdltional Newtonisn model, ¥aish held thet fairly irats

poedlciione would gesult Tvom faicriy sccurate dats, and hes

@l & resxewinsticn of the deavseministic motel. © M.K. Hunt

has designed 3 usalcl slcastogy o shew the 2ffects of ChaoE PO

 this wodel. In pecticulan, he notes the subdiviedon of
» spfefemloal y detetministin, or sredictanls, syeteans from the
whols of physicalip detersinislic eyeiens (133). Theugh Taey had
cn baen considered one and the same, the scliwmce of chaos

g8 thelr sepszacfon

Parthersors, splecanicsl » dsteem nistle ayetsns seem Lo be
the sxceptlon rather than the mils, for shaos hae besn theor!isd
o play & zols 49 the gaihe =f che mlaats =d has been
documentad 1n the 'nprediciebls path of SSLUET’® WOOR Hyperic:
{Harcley, 3%; "Finsk W 998] . AL the othey end of the spectcam,
oheocs has basn seen =0 Uhe supatoplsc leval mmmtsng=tﬁg§ amch,
afcaw a1l

processas mre governed by deterwlalstic means
[Gutawiilez . 78). In befwesn. thacs sven has bean Gapenstrated
in the dripplng of s faucst (Crutanfield ot &)., %3). Chaos
Lyl iew anprecletasbllicy from the mest besie levels sl oup
phiyelcsl werld to the Largest., 't 1= alse suguestive that cheave

sxieta in The phyzissl processes wilch dstermine our bahavior,

Alage with guantes lidssecuinpey, shaos pravides a sscond
plow te the perfactly pradlctabls woxld wewisionsd 5y LaPlace,
but the ispact of gheos f= on & much grescer scals. The univarss

sppears %o have many unpredictanie secrets which can never be



knewn becsuse of cheos, Heving sstablished Wnis, soas
r8 e bhe free wii' and determiclien debs

Chesretical snswe

bs Cieawr.

By ahowing that wpredictspiiity fa iztribesic ke
deteraninien, chacs ansvers the owiferisn that detarminiss ewplein
mgeeilistablility. Sebavior thakt had posviowusly besn viawad as
ungredictatle dus to & lask of knowledgs can now bé sadellad
cheough deterministic means. If chace Tisys & rols in ous
yrdeswtandine of behevics then we may will £imslly be abls €o
modsl the unpredictabililby of sur bSeMswiz: in & detersinietis
way. We wils no langer have o resart to a sheuwg sand & wlsby-
waghy etatament that Fswtomimn fetersinism wili bs sbile ww
suplain peabavie: *someday."

; ze, the sbility v bettexr eswplein bahavier in &

fgiererministlie fashion hurte the ! ilvertarian medsi. Chase exists
in eyetens which are determin stis, apd determinism does not
allow for frae will. By show!ny kst uapredictsplility can zesult
Ehraugh csusal lews, She Libertecian srpupent that detseainiss
im ouxr

canmot explain our bahavior iz lost. The vele of chaps
understanting of Sanavior 15 of obwicus Intersst o the
deterministe, Uhen, and will be exploved In the naxt section.

At the same tims; chics cowld ald the |ibertarisn srgusent
wy praviding the Ffundamental urpredictsbliity necessary for e
fres will to sot without dAetsctlen. It coild do so in pne exr two
WS

Flrat, tha Infinlts sensi= vity o6 errors in dabs could
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angble otace To be the aschanism “o ampllfy the zpperent
irgtetaralnmey 1p e brain. 1& will be vecslied that chis

mechanism is nssesssxy for cverdeberpinetlon te take plece

"guantus mechanics lmplies that Lwitia) BeasursRents are Aiways

wncartain, snd onecs sneures [hat the jpcertalntlies wiil goiekiv

avervhals the sbililty te meke poadislioned [Crutohfield, ek al,

49) . Chece =ould soerais &8 the vLual by whizh the fras will
Iwpacis Urals states.

Sszond, aven without quanius {ndeteudonsy, chass Bay be
skble ta sreate the regilrsd wievssictabilizy 15 beepin states, 1€

com skiakE in the brals, ths determirelion of brsin states ss &

mtally sngredictanie. By stowing that

wiole sould ba Fundsne
chaok o&n sffect The brale states which detsimine behavior, the
ore, the ‘nfinits

poselnilicy of fras wgiiriA'émﬁﬁﬁﬁm
sansicivaey to lopets that te chersctaristic of chacs sould be
weed vy the fres Wil to slber bren statas. The fres will could
gct at & leve)! beayond our sbiilzy G snalyes and use ohace tu
sxpand Lhis 'zmitdsl Lrpul.

Or. Liket’s study on The role of conssloum ¥ils in velumisey
sotior 2 useful in showing how checs may be used by tha fres
will ko affect sur sutiema. Ldbet's study Indicsted thatk
alebough oar initiscives te ast Degln unconssisussly, we do have
the sbliity o bibek thess initlstives. The free will could use
chace Lo ranfealy scutbter vebtosd potentisis for action Thesugn
averdeterminetion, asting eithont Gstestian. Thls would glve ue

Tibsrusr lan ar fonhiogent freedom. And of oourse, the
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Iisertar-ians srgue that | the fres vill le posaivle it shouid be

wed to saist.

Azteswmpre fo prove thess Dhesrsticsl conclusions tess op the
ress of the pepar, In the resairder of Thie sagticn, 3 few cools
with which chactic syslams can be ldentified are given, Thess
tocle will be uyssful in establishing the role of chaes in
bahavior, whizh will be shewn in the next sectlon.

While chaca shows that svan slwpla Seterministic syetess ean
gt Ly complex and uppred otabls ways, it alsc grovides szisnce
wigh ehe sbildty o svplain seening .y randos behsvior in simgls
ways. '*he ke, e this ls Ghee chass ls merked uy periods of nesr
azder imvermeshed wiih tilmee of s;parent Fsndvaness. (Brigus,
£2) . This separstas Lt from traoly candom behavicr, in which ne
sxdey is Fouwd.

A asample of thig iz the weahbwmr, &the flvre: systen shown o
be dhrctic, a8 done by metesrn. uvlist Rdward Lerans dn 1962
(Bleick, 31), Wrile the behsev'or =1 the weathser never cepaste;
irars 1w srder te what is enceuntered. Certaln alposphesis
gandiEions often nesrly repesmt, and wuls allows for some Secras
ef predicticon: Fven when the wealher Lurns vielani, ik

svantunlly comes Leck Lo some so T of sheble siale, ehewing how

oider snd randoEness are woven cogether wioihin sheve. Hewever,
Lumg-cers predlations mre often ro=ning more tham irtubtion, and
even short~zersm predicilons can ba Cerribly woeng.

idenLifving 8 =hackle pystes i3 weuslly Bot as sasy as s

gascristion aight make Lt sound Ee be  GFken, the sutmu® of &
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eysiam Siaply sppears candos, a8 opposed ta ghagtle, Random

sysians cen be described linsazly. ané cemaln Shecrstiowlly
gradictablie, Whe only Aiffizuity in predagklog s random system
‘@ the lmcge number of varisbles that hawe ke be fncluded in the
sgusticon. The dcipping fF 8 faucet skempl!?iss the 4LEFicultisw
im telilng the tws sysless apar:s. The dripping of a fatcet oltan

. sppesrs ©o be Tandom, But actuzlly i4 ochmetis: thst im, theke ia

wind Zhe pppearance of randoRneeE .

Fortinstely, thers is & ssplvicel vay ef ldascltylivg shsctle
syFlans .

This method views The putpuce of & syeten in what is kmown as
phese spack. &Ageln, the work of Nevion was inebtruments! i the

suvElopaent 2F le aynemicel tosu, FPhase space consisis of siw

dimensione; three €or the pesizian =f am cb'sct. thres for ‘te

momentus (Gokswiiler, 80). Phese ppuce best showe Uhe Tandsnoy
ef sheatic systesa te setiie down 1nto periods of Pelative crdex,
chaotie eyetans lesve & cisiioguisning slymeture = & rakosing,
im & senss = fm dlsgrans of phage spaces, known &8 & chaokic
stiracter (Glaiek, 140), Chsstlec eystems differ Frow 1imesr
eyslbess 10 phess space in ehat thelir %@aa&;?yimg attraetyrs are
Wik more cuntorted thanm those o linssr systame. klse, chastls
gtitractors sarzy & self-giwilasity o ipfinite Zevels af

papndfisscios, "hle aslf-sinilsr sphape lz known 88 & frasksl

and ie profuced in phess spage anliy &Y ohesiic svetess (Brizcs,

188) «
the tendsncy of shaotit pysteds o &ct with varwing deyrass
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&f pnear order and spparsnt canlommess, combined with the shility
s eabablish chastic sttrsosors, give btwy waye of dentifving
ehaaaﬂ These »1)" De of sowe use I Lhe 7ext sechion, whish will
prawide the meterlii necessssy o bridge the ¢iwax petwenn the
theayetical senclusione sketohed out Ly this smestiop end their

getual Telsvance Lo human beheviar,

¥, Bridsses of dtheos in Bebasiss

The mAThemstival modsl ¢f shacs hes shown the weakresses of

the grediotapis, dAsterminisiic wmodsl snvisionsd by Leplecs, which

our babevior is stlll lexgsly modelad hy. Wevarthelsss, this

n BHET chacss jlays a rele In eur

snderatsnding of behavier. It ie & bl ‘ump L6 connest owr

banevios to the mathemptical model of cheog, and AU there s &
Iink setwesn the tes, 4% must be wwtabllehed

Bvwan 17 chaos doss work hezrs, it wey be llsited Y scope and
=liow ouy babzvicr €0 ®2il] bhe theursllise ¥ predickazle. This
sechion will sttewpt to back up the thecreticsl conpclusionr af
the last ssckion by sasreking for evidence ag 52 what rale =haes
plave in our Inderstendine of babsvisr. Shis «i1l allow Finel
Evye i L are k% ba deswn in The nexk saclion.

Evidencs of cheos L0 bebsvios will be pought ekt two levais,
Chacs in the aztion aof ingiwldusls withln groups, or Sheos La
socie] systens, #i1l1l be referred tc 28 the macrvsconic study of
chaes in behayvior. AL the other end pf The specteum, st the
aisrowcsnlo lewval, the veles mf shese 7 the detersination of

aEmLin states Thal cause guz Yehaviosr will be svsmined.
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thet chace can bs sypectsd To play al both of these isve.s can be
seen by cwviawing the medel of cheatiz kllliszds.

AL the wsceastopioc evel, the assktios of the Billisvd balls
san be compayed Yn the astlan of groupes of inddviduals. As that
modal shows, even the smalle®t of srrore Ln gueptleisstion lsade
to inscoveste pradistions. even though the lawe Chat geverm the

setion of the balls are knewn. 7The path of sven one bail e

he pradicted without Epowipyg the priectisl befisvier of swesyihlmyg
wiich may soF wpesn it, which le lpppesible in & chactic systes.

i soeizsl evetems, whish are lass guantifizkle and mere
sgmpied Than & aimple Hilliards teeia, the problss is osly
Eﬂ@m%ﬁi@ﬁc Byen LF the laws by whileh ouwr belinviss are guidss by
Bice mm.., swe .l srrors il guantlifying the dats to sclve for
Ehess squplians werld esplode &ﬁ%;%&ﬁﬂi“ﬂawrlai@ﬁgbﬁiﬁﬁﬁ- Tha
role of chaes indicekss thnat tha predlation oF wer bahsvige ia
thevretically Igpsselid’s and that w v possibls trends sid
tandencies can be identifled.

How do the eanrospopls stedies £5 dnks the theoretical
monelneions of the lukt ssetion? #Hy sstablishing checs st the
m&ﬂwugﬁgpi@ leye],, umpr%il@tﬂﬂ;jitw weuld be syslalned eoblrwiy
vhreueh oausal lawe. Thle would ais the determdnliste by glvine a
determinlatic av¥olasacion ®e what previouely souid nok be
spmleined causalily. On the othas hand, €hiz unpeedicstability
does net seem to sioniflosetly aid the |ibertszisne because Lt is
Limitad o the action of gooups. Wacvesaopilc mngWaéiﬁﬁa@AAxty
does new Besm To qlve &msﬁimd%WEQQaﬁ Fresdom of coftingency sincs
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At mwista only 2t the lwvel of the group eof dues Aot seem S
extend te the fundsmental level of ooaln ststes, Where tha
sees wiich datarmine an fmdividusl's behaviesr taks place.

The msorcssople sbtudy of pebavicr would ald the dstamwiniscs

"R T Hhe Tiba&mi@ﬁ&, g ml '.."‘_-"’.ufi\‘.:-C_.:;ﬁu_"E.‘ eoeiies of chase Ly

bEnin states provids ancther way of solaining Vnscedlotsbil ity
in bhehavior that is more bamsficisl te the Libertsciss csuse, If

Shaos works in thae Drala, (T way make Lhe brain ststes whiaeh
detarsinge Delhaviar as Wwiprsdictalls ss the chaohis billissd
table: In so deing, 1t mowld phsh wpreadlcistility of eahavise
o the most fusdaments) lsvels Lhet sclence ceuid hope %o
axamine .

This would previde sssctly the kind of fundesen

(=81
uwgpresiciapliity in the brein thet the iibartarians sesk o allow
for the passikllicy of evardetermimatiosn, &nd would cepreasnt 8
suhetestial lSprovensnt Ln thelr model. At the same time,
howaver, the determinists wouléd slss be Zelped by previding Ghew
with snother caussl axvlanstion to wnpredictaipie babhavier.
Amving established the gepers. waye thet checs may ok st
eagh af the twe levels ard the lmporisnce 28 sach, evidshics of
chaos can now be cltsd: I #0101 begi, with the mecrosceplc
stpdies, where some work has beern done Liskiog chace snd our
sabevicr . PFor luabsscs, David Lwys and Risne Eislsr of tha
Inwtituts for Puttires Farecasbimg in Carmel, Cslifoznis, note
that cheog mey £it the goa'ls of gensral syabaue thsory and
appaars o be & Lismsdieclplliuwey tool vhigh cen he spplisd to
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moolal syslems [55).

Bvidencs of the transilssicl iy pature of chees is seen n
the resdwsy that it bas made ‘v sesnomic checry, foreige pelisy.
and even lLiteratirs. sweng other fislda of study (Rowssez, 68;
Marrey ot sl , 186%: Feyles, 0% . % slso hinte that chass zan
be applied e the slcrossgpie discipiizne of seuzobiclogicsl
Cdeterminism, which vill be dealin wikth & Liktls lsksr,

The iirely axistence of shaos 7 goclal syatems bag basn
neziced by msny scisntlists, whe acgue thet it gresents an
shsclute barrier fe poadisticn. The sxbesnt of the probles is

gou Poav Digei, as he yuotes =
pravisys statedent he made fn comjunctlanm «ith Tim Posten.

inilng Polncexe s work on the lepossibilivy of the tnrean-ibody
preblen, Stewert writes, "o the *lrexsZable lave of physiss’ on
which = €= instance = Msgw trisd Eo, m@dal his iswe of bistory.
ware nEVer rep.ly whers. IT Newion ceuld not v“aimut Eha
bebavisur of thres balis, how could Mary preiish st of three
pEopLESR [46) .7

OUther scisatists make slpiiar pronouncemenie. Herbert K.
Fimon of Carpeglis-¥aller University in Pottahurgh Biluatly states
Ehat chevs wesn® that "ws wost give up pradisilon as the primacy
wpal of modeling” within soalzl sysleme (Simon, 8). ‘%iﬁ@a e
Handor Chusd, Dizracter of the Brls? Therapy Ioetitute {n Weet
Cornwall, CTenpepkisst, apsils =ut hlz belisl that gcontrol of

atemm;t GueTtes Simdelt @ﬁﬁ Bosvon frow Anslog, Nov. ;Qaﬁu
Sipce he is gueting himself, I favs wok ineluded Apslog 1
ist of works cllted.

L

=i
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behavieos is impossibls becsuse =f the chactis ruture of sooial

eynlans, Unfertumstely. he provides no ampiricsl svidescos Lo
back this up, sxcept for the wnstated evidance tnat checspiste
ars not pow abls te predley Mehavior with zeliandiity (Chubb,

Nk} -

8 fZom &

¥ora susstential proef of wpradictabilitly Sone:
etudy undertaken by DE, Disne Richarss of Yaie Universilty, As an
hedizseion of Bow receat s dlacuusy chass is, Or. Rickarde ‘
peinte o Mer 1990 study as the flesl saplsissl and sxperisental
evapinetion of bow wall clians works g8 & @model & the socilal
geiwnees (RKicherds, 2131, The study anslywped the ntsrdepancent
deeinlon aeking bablts of lpdividuals. where the cecisis)y of one
Individunl can affesct the decisionr o7 snsthser. The samgls slse
was small, as oply wight subiescle wars imyaived An tha &Ludy.
Nopetheless, of theme aégﬁ%r slx saxhiblited Debavior Lhat was

described ss chaseic ln ap syxperleestel test known as the
primansz’s dilemms [Richesds, 232). Necsuses these sctilons ers

shantio, the results of Dr. Richard e study mizrver the senclusion

e Dr-. Chubl ths% benewisr iz unprediosebla,

The sxssp.ae olted above sre Lodisstive of the swal. dut

geewiing cthecrsticsl and swperlasnts. svidence ahowing thst chaoe
vorks o srevent the predickabi’!ty of bahevisr st the
PeCERarsrie leval. Fhe evidwhis s.g0 backs uwp the Lspnatlve
sonsiusions mentioned sariler that 1t sdvances the deiseninist
argumen s while net doinyg 80 vith the Libsetarism.

Howevey, There ls emother way of swplslning hew chage way
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grestes worediceanilizy in behavisr, sad Tha- S By ‘coking &
tha wicssssople studlse of shess _n the datersinstion of the
brain stakas whish causs our behawior. The 1ink pelween shaos
and behavier ie more GAffisult to establish hecs, since thers ie
ne model yvas ThRt gives s Tnorougn descEiyiion of the werxiage of
tha orajin.

Yonethelese, rewosnt ressarch lncc the role of chacse proaglees
e svpand our genersl undsrstanding of what we e kuow about the
wrain, and showe that cheoz ssems 1o pisy & “o.& ‘n the
degtarainatlon of bsbhaviee. To eetablish thiw. the rele of chacs
im sty states will bs Eracssd frop vhe most gerers| hints of (e
sxlatancs in the brain te wors specitlc ewplsnsticne of heow /i
works there.

One concrets irdicatien thet chses existe in the brain i=
thnt Pha normal psttern of slecirical @ﬂﬁﬁ@iﬂr in the Brain
wppesrs to be chactle (Taubes. €5). Yhis neans that thers iz a
hiddan order Yo Azta bhat had Been wsroelved 1o be random *Huless®
{Gkarda and Freeman. 169) Furvhesmors, the Faliure of the brain

WEVER o remsin conmsisledlly chaotic hes severe Qonse

s ECEe
aince wvidenpe sugyesie thst slsgiiical pathsins becowe cagular
disz iy epllsptls ssisures (Skarde snd Froeman, 189). This
sirrors evidands which shows Lhat the heerthest i nurmslly
chsaties, and Thet Teect attacks sze oftsn precedss by & regulise
hasrcbaat [Goldbarser, 47).

knother lndissulan of ahsw§ i ke oraln comes from drmeid
Mandell, s San Disge payohietsist snd Jdynesiclest whe sizlms o
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muoversd chace in the sovion of chewmlcals 2o the besin

(Gisick, 398). Mandel) argues that Ehle is but a parl of the ‘f
Larger impact of chaos In our 11ves, which oeuld extend even e

our perscnslicties, & slaim Shat will pe deslt with lster in thias

ssction (Brigge, 188).

e lively swistenoe of cShaoe ln the brain causes the tasik

6 surm be discovering what Fols it plave !n the deverminazion of
 our sctispa. Some interssiing work 1g this dizection comes
prysicist Sotefriad Meyer—Fress and hiz studente st the Los

- Firtsm

Alsmes Mabional laborscasy's Centsr for Nenlinesy Stodies. 'Dhey
have deveiosed & mathemstlizel model of how cdhsngess ln bealn

patlierms zre relsted to changes 1 2ebavicr (Mper, 27). Theic
work shows & 1igk betwesn the twe, and lEpozzapt.y &hst the
shisnges (n brain pattszns take slacs chasiisally. Becauss the
pattarne srea soavtic, This lg evidence that the bahavicrsl stetes
Ehey sorreagond tp are unprasictals. fluwever, the study doss
not show L chass ashuslily halos datsrelise foture balhselural
states or IF 1t 43 aegely & by pondact of the bralsn’s scblvity:
Remgarch to prove the Tormer will now be glvan.

one {vdisation thal chaos L2 |nt-irs!c So the vpwrsiice of
the prasln de given Ly Drs. Den Walles mnd Rlan Garfinkel of
Mmivarsliy of Caiiforgis sf Los Anges.se, YThey devisad & woedel
whtab Linked thess neurens fogather and fodmd thal the neurons
acked shectloslly (Brigge, 187]. The lpp isatlene of this are
Aunting. The sverags brainm gonsiets of 10" neurvas, with 10°

synapsss sach, for a Zotsl of LU commeefions. This fe reaghiy
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ahuel to the ausbher of sbtare 12 the HIlyy Wsy Galepy, snd Uhs
sonnectiens are differast wikh avery perses [Bridgsmsmn, 57). If
¢hace sxiste here, prefletspility of braln statas would seem I

ba & staggeriny lupessihility.

SLill, this iw Just a stupls soupives msisl, snd 't aaly
4 ves the most geners!l of Informwelion “wucesning the role of
ehecs in the brain. Mora Informasive gtudise R how chaos
operatas in the brain have besn done ¥ neuwrsphysialogiets Walter
J. Fesemen of the Unlveraily of Jdsllfernis ot Barksley and
Ghristine A, Skarda of the Foole Polyceconigue inm Paris. They
have devaldsed a Theery of how the braln genecntes and uses
snpos, snd thole wakes Cheir worjk inportant to any discuseion =%
how nhass may effsct the brals eistes whley deteraine oux
st -

Skarde mpd Fraspman claim that the checs [ essspitial to Che
Fupwesianive of the hrein They dlisgewsred evidenced Lndicatirg
that chace plays an imperiest rsle iy the way lnformstion is
transnitted, stored, and recelied Uy Tne orali.

FuPgRE e
that the besipn uses chass Lo genecate inalght and crestivity, and
1% necsassry In tﬁ# decezninablen af our conecloyanass. By
demionstrstine thet conos wsay deep'y perseale the way thst ths
erain works, Skarda and Fresmen show that chass ls critieal e
tha grestion ef the braln statez whick bring about our sctions.
In dolng se, thls slase indlzates chat chase pg.eye an lspectant
role i waRing these brcain etstes urpred)-hekie.

Skards and Freswsn Fooysed ihs r wurk om the Tunctizn of
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paveeption: Em secticuinr, theicr scudiss congentekted on the

slfamiory syscam of rabbite. “hey ana yred this syster betsuss

1k im one of ths Drain’'s wost well-undsratcod systews [(Skesds snd
Freeman, 162). Iwpackanily, thay mots Uhat they have discsoverad
EOREE T S0 ».ﬁ}‘f im Eﬁi\iﬂ WYE T B s ﬁjﬂ&lf‘qo,.k.?l"l BouE thm DesEiia M &

regu t, Freeman balisvas (hat sesone gaines Crom the study of

the clfzctory systas are agplicsbls o sther partas of tha beelin
(Presmen, 8%), and s0 their werk will be given special trestment.
The reaearghesr: unierstocd that even a sma .l ‘npus from
ssents detected Dy neurens !n the passl piassges could have s
aramstic affect on the oulpue of wrain wvaves LU the vllastary
syscen, snd They recognized this oniput te D& cheoris. "Chaoce is
syident v the tendency of vest celisctions of heuwrons o siifl

sbruptly snd sisvitanecusly from ope complay activity pailsss s

shother {n responss <o the smal evi of nputs® |Preemasn, 8.
Sxavda and Freeman belleve bhat this ¢heos arises hrough B
process of Tesdback (Skavds and Presman, 17.). fresssn argues

that chaes can sriss Lx tha 2esln when bwo or more i lts pazts

gre comaMniosting with one snother over the same inpus siemal f=et
EwEneE sgres ON A COMBON Tessage babween theam (Freeman, 83).

This causes the neurcns in sach rrre o becope more sxsited and
isads vo Zucther scemeunlcation bebwsan Lhe twe halves. Tuls

gdack 85 chaFactexiatis of chaos.

piocase of fa
sifschery Aveten st i wher the tws parts of tha systsw were

avper iaenealiyv disconnected By 'the essarchers (Fraemsn, RBEF).




P17 &3
WMorE. other rssssrchars heve selablished this Eingd pf

famdback beatwaen parle of the brein wsed v nemory (®iskiz and
sppenielier, 85). Ihe dissovery chat feedbsck Letwean parts of
ths wealn lsads €o chaos iz polteworily becsusa duelslon-was g
inwclves wany perts of fhe braln (Bridgamenyn, 4157 Tami, 277},
Teis auggests that the brain statse which determine our scticis
ere themseives shaocic.

rwcrs. the LGrain seems deslyned to have 8 sonetant

smoune of chass sserakting within i, dn the slfaetuory systemn.
the seigiral signe. frowm the nssel naurons 1z muted bs remcve
wrneskesery nicrmetian ag it moves betwesn the twe pacts,
wEAn 9 Ehat azch gete a diffarsst wesssys. This insurss

diesgrsament over the Dessags, Jenerzting chaos, while s zhe

same Lime Besping chaos within certain krosd boundaries [Skerds
and Fresman, 168) . ¥ Tiire to wesp chaos under control DEY cause

the Ersin te force itself lnvp 2 wequisr § thesn of slectrics

activiky = paesibly lesding to an splispiic selzure (Skards
Freaman, 168). The mbilizy £o sxpiain braln svents outaide of
the sense of smsll furthers Fresmsn's plelp that chags axleis
thraughaut the Srala.

Other cessarch whicoh ook jlece sftar Skazds and Freeman
pubiishad thelr work hes shown that 1% is gessible to sentzol a
sheetls syetes Ln this way Lf the cortzol is 2omscently pursuesd
(Peterson, 53] . Fortherwers, Une ressafchese whs teok pavt i

this indspendent resesron <isis thet cuplzelled chiace appear®s %o

bhe & “necasssry lngradient” Lo the gpesallen of the kraln



PLUZ 44

‘{rmterwon, 61): ‘This seperats rescarch sdds wsight to the slaizs

y and Freewsn anc shows Lot chass may play & tole in the
szaation of braln ststes vhlch dataraine beshavier.

Further asvidemce of the chastie nature of bBrasin vaves ‘a

abown oy the rassarchers’ asiiizy fe display their date of beain

waves ln the Zorw of a cheotie ativsctes, I the vlfacdtosy
syecum, Lhis attractor develope when The wsiscespunication between
perice of the systes begins to satils down after 't is held undaz
the infivence of & scent for & shers Lime [Prsaman, 84). I will
be recglied from the yrsvicue segtion that shaveic syztams do
tand e sattls down Ants perisds of relstive ordsy, agaln, this
i@ mtrong svidsnos that cheom doses Lnfluence brain statas.

Bach cheoltls sttracior repressentce e Liring of pastlcuwlsc

groups oF neurons ln the slfactory systsm and its shaps chengel
sieh sach pnew scant that the cliscroyy systewn was supossd Ce
(Frasmsn, B4). The feck that 3 checlls scorector has besn
tncovared fe nigh .y Indicative That the bHealu ses chace Lo ey
wake sense of the data t rese ves (Skards and Freemsn, 168). In
playinig a dstermining ksla 5 the process of parscepiion, chaos
infiaencess the data upen sileh our decialians zrs bessd.

The resssrchers theorige Lha:r thils cosetic sbirsctor plsys a
Tole i how the breir lesrna, as well. Ohesoule sttrschers
raprEsant Lhe pattern of the firing ef partliculsr geoups of
neurons. When & scent causes s paolionler groip of neUrcns o
firs, the somnectisns betwesn the peursns whish represent the

attracher ave strsnglluened, and Towy begin S work se one in what
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the resesarchers refar 0 a8 & necva “=ll afkens.y. Thess nerve
sell s@sewmblises are weser-iisl Lo She way Chet ascents are lasrmed
By the oltastozv syetew [Ekarda and Freeamsn, L168). When & scent
18 detastsd and the clfsewury evsiean 17 alerzed, thesse nerve 2al.
asmanblies ailow loetsnt cecogoition of feamll a: scents (Freeman,
68) . n this way, chaos piags & ¥ois in how the braln sakes
irlesprets o ilnforwatlen She senses prssent 1t and destsemines
how tzis intersaclon ls stered.

This ls apparant from terdicg Skards and Freewsn. ol
pecheys & mere vomwvincinsy source i= Bruce Bridgosmenn, =
aeurcbiplogiet, from the Unlversicy of Bisifeld, Cermany, who

seemsE to have bean ynawars of tha werk 2f Ehe bws resesrchscs on

oheos and the brain, Im Sridgemsnn’s attespt to describe the way

neurons Link up, be states that “ihe determinstion of a
plalogics. nerve petwork le mol Qetéguigistigw but neliner fa it
rancerk. Rather, (= seems e bg a kind af wnesey, Llesihle
datereinism, governes by ctgantziog oFineigles UL not némp | etely
spacifiad by thew® (Brligewsnm, 402, This deagriptio) agreaes

with how & chackigaliv 2etermlped systum alghe appesr t& &n

Weinitlated obeerves.

Purthermers, e astic atizactors swpoesasling df Ffeseni
nerve cell ssesssblies a.. change #hes & unilgus scent i= detactsd
By the ol tsctory zyEtam for the flest Ciwma. The svistsnce thak
thess "mwircy sape® sce Saped.s oF Shengiog agress with the
abilicy of stroke zatienta to relssrn functicns Lhat previcesiy
had been lossted .v the Jdaneged sress of the brein. Chass makes
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the brain states which detsTuine our sSehavier wpradictabls by

intivencing the wey thet She iwlormetlon necsassry for declwlons

sansed and Learned.
Inporeantiv, the powar of chaed in the brafin le not limited
€5 werely sur ilptmrgrabation of the ewfernal world HUE heizs us

vl a8 well, simce Fresemans 2lso aoggeste LHAT chaos wey
be the ¥ey %o our srestivity. We notes that chaos ils constantly
gbie To produce new actlivity cacteche. and fhe tarmessing of Usis
by the brein would allow for ingesdity and lmsoiombion (Freswmsm.
B5). 'The shility =f the brslis te sevalop anigue theughts ie
eritioal for decislon-meking and behsvier, and chacs ®may give us
the abilitv to do thais,

Frosusl; goes as far &8 Yo sa) Hhal cur conscloLesese \Taslf
way be the vasult of Lhese chastic procerssR - (85), sdwilng the
werds of Mandsll that chacs msy creste our perws-nplitiss. IFf mo,
chace gives an swplausiion for the fast that +hile eur mehavier

may be unpredictainls, we act with e ough crdwr that we can dafins

imdividuel sharacter tralis. The corhinstlor af unpradiscsslliéy
and prder ls ssenm in all chastle systews. Indesd, L[f chaow is
sssential ip giving civs B our consclousness, then 1% oam Ciay 8
rale i determinisz owr aghblons, T custe pavencloglst David
Orkley, *Conmciovsarss can be iovalvad Ln the conterel of behavior
at the level of the Individual scticn and st the more molsr lavel
of tha pias® [Caklsy, K 69%.
The svidencs shows Ehat shaoe sould pley & rals In the

determination of our sctione, wrish neans that thome sebicne snd
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the rain stelas whigh determins then are unsredicieazie, Cheos
nes been sean Lln the way in wilon we wake sanss of the werld and
in new this infcemeviesn is stuved, and hes been wuggestsd s the
gource of our sesativliey and coneclisuspess. Decision-wsking ‘& &
procese whish reguiras 8il of thess fuactions. Cheos il any of
these fupstions would provabily make predlotion inpossible. se
Ehis thorenghly ehaotls thesry of the brein suggests sncrmous
unmradicter e Sompiawity in the physicsl processes which
detarmine our belksvier .

Teken together, fhe macruscoplc ané pleroscopic studies seewm
e indlcets that cur behavior s sisspes i chéos. Tt shows Lhst
oiir actions mev be fundementally copesd inhls bt alss sugyests

‘Enet Whis unpredistabiiily arlsss woligh & detesmipistle

procssa. In &9 delng, i&iﬁ wecticon provides svidence to besk up
ohe clsins made ssrlisr about Sow chass way he used Lo besk boih
the determinletic and llhertezisn evgimsnie. A more horeugh
discussicn of Thizs le fnow Zortnees:.

W, Consluwdiens

Thw syidences given lo She raceding sactlss indlcstss Ehal

o8 playe a rola {m hehsvior at both the mactasecilo and
mlospeconls levels. The svistercs of chaoe Lo behavier &lices
senclusicohe To ba drawn whick I bel_eve andoree the purposs of
this paper, which was Lo "demenstrate thai ¢hils chass isproves
tha case for gevezmlilsm, It also ahows thet frss will wight be
pomssibie in & world that otherwisa sppears Uo be governad by
unlveresl sfficisers caussllty.® The eriteris established esxlies
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#ill mow be Lrought late play e sstablish my [lhal conslnsions
tor both the feterministic amd | lherbsrian srguments.

The critecien for sdvac oy dwzerminism, St will be
recsiled, vas to develop an syplsnacien for The wipseciotebd iy
Ehar ve ses in bepavior, Frevious .y, soch unpredisiekil ity was
claimed Lo be due slwply to a lesk of koow edge about behavisr,
ut ®his lsZt open to the Livertarisns the posslpility that
pehaviar fs unpredichabie because 5 free whiil. The role of
clipoe Ln setablisking weredistablilty as pset of detersinism
helds the key te fulfililng this sriterlsn and providine & Lbasis

For rejectimg the liberta=lan oleli-

g sypiajos Lhe unpred iotasility of dassavier im &

thorawyhly Setermimistic famhisn. The ssparstiicn of wpletemis
detarminies from phvsicel determinivs demands

that woprediccable

svangte Wil ooour. ThedreZloally. his assisce detarminiek ia

That by shewing that wiprediciabie avents can take place within

that medal, sliminsclsy Lhe nesd Tor a fres wlll, Thess
theeratick) concluElions are sUppechsd by the svidesse which shows
That checs 13 nok just a mathematical mode: but one thet sctusily

sen be applizd o spr Sensvior.

The svidaose of whaes abt the sacrosceplc level alens s
enmcugh Te pgrova the ertterisn for debtezrminiss. Chaos st the
imvel, of secisl systems ispliss Ehat bepsvicr L& wipresdistst s,
thine repelling the ahaginm@& af the libertarisne. The svidence
of chans st tie aiﬁFn&napﬁs lgval gces even further and shows
thet & new understasding of %hmiﬁﬁﬁgrmEM&ﬁti@ hrain may be callad
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The chnes-laden ween nges of the train shews thakt shsoe plays
weny roles ln the detecmlpstion of our scoicone, Cheos effects
ihe wey Shel we wnconscicusly ses the world and what intormation
wa draw Srem *S. IL wmay ales glve the bralo the sBilivy be loek
ahesd Lo ses The conseguences of pacfloulsy setions and Lo Lsszn
from those mental trisl-spd-ezco) petiecns. Chaos BEY SVER
Eravids us «ith the conaplisusness Nesessary for JdecieEioncmaEdmeg.
Chaos provides Setamminiss With a new way of wimwing
wrgi e letabii ity that previonsly 1t cowid non explalin.

Bvanr The libertariaz clalw based upon iondetern . nesy is

T

i, Decsuge Sheces seamdg o sy ST Bt he yuentow Zevel
NANT LY heat the indeterminant events shich teks placs sz thst
lavel are in fact determinad. &11 Shis evidence is amefsl foz
the deterministic ssgument, But Lo paetlouie: I baiisve it ie
sepeclyl Ly strengihens the compatiblllsl argumant, The

il losaphical lopsct of chacs on determinisw can now be ouclined

First, cheace ‘nplles that we havs nug Encwable fate. In This

sEnse, we are frae, sinos the desigicss we make and the ressons

fur those dasisisne are our own. Na ons can avcizely oead! 0 our
sellons, s no ome vam 8ver have sbheclute Lontrcl over us-

Therse are pe Shekom

aarian witshee with She power o see ‘nTo the
future and against Yhose praphesiss we walnly struggls fn
sttenyte to chenge inevitsble feate. Because of the §iificuisiss
ith gradlstion of bshavier, our fulure remains L1 some sense

Egpar.® sa it forsver hidden fTrom us-.
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Sapend , 1f my aotions are Qo0 o timstsiy fres, The chios:
Imdmn lesage of the braln shows that hiw resgops for this are so
sase Ty be relevent. The

far Temeved from my 1lfe st Ehay
wiczoeauple studies of the Yrsin show that aven 1F our bebhavicr
iz detarmined =ntlivaly by sfficlent causal'T), thie procass ie 8O
remarisbly complas and unpresictasle that [t seems ldpossitis fae
Enyone o gav to the boctom of l&. If the twueh is thet wa ars

&

guvarned by mechanidal laws, I zan | 've with and atill Selisve
wyEel? Tres,

Thig I8 8 central tenet of coppatibilisw, s wmentioned
sarlier. Cxusslity is net & salssory Bkat applies ts inmedisie
experisnce and Une ohestic smodel of determinizm makas -eemalisy
an aven wore Siffieuil Clger %2 take by Lhe Lell, for even when
sxyeal lsvs can bs sstablishsd, 1t does not follow thet
presloteliicy wi1) zesult., ®he ik betessn ssuse and effect
cam wnly be determined in redroepemct, 1F Shen. Asgisbly. thie
deptroyas the contradictlon between dsizrm!~izm ang fZeedcm snd
detlates much srivigisn of the coppatibillist areuwsent.

Sheos stoangthens debtarminlss vy showling thakt the
anpred ot e blility of behisvies i3 ncol a fallura oF The wodal LUT is
rather an intrinslis pact of 1%, lowsver, chough Sf lwproves ths
deteministic swgumen=, chase Jdoss Bo at the gost «f aseling ths
sritezion for the fmprdveanest of the Tibertariss argisest &s
well, &hsnu@ﬂtxi&mti@n.ﬁf alisos tu the Libertarian szoument will
oW be summar’zed,

The sitwpe for meeting the |ibertsrian orlterlon sre & 1Ligl
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legs manifaas Shen Chey ave for Jdeteralnlsn, 'the 1ibess

TS e
begln by attsoring the ides shat dstasminisn is an witimate
feuth; Snetead, they mrgus thet it s & conventlorml frulh, one
whinh cannet disgreve the possipility of fras will. Rowever,
thiz dose met svslelin how bthe tvse will sar ba sade to sgrse with
& worid which appeses te be Jovarced oy universal csusslity.

hesorpdingly, the criteriasn for laproving the Libectariam
wodel was to prove Lhst the belief iy gnivarsal causalily cowid
be clrsopvented witbout bowel'ng ke appeararics. Puorthesmors,
Enle wust be stown tTe he powsible st the isvel of the bralsn
gtates which: determina eapn indiwlidun) ‘e behavier, In scosrdancs
with aausopliysd @L%m@l deteruinismn.

By ssparatisg eplssesic detexminiswm from physisal
deterwinisen, chacs shows Chat brain states can e fundamentsl v
pRpradlcteabls. 1€ pay alss be the topl That the fres will uses
fo watoliug gotantlsle for action, since ap unmessprshis intluence
By the free will cculd vhescretioal-y be wlown ug by chaos,
mpacting beain atabtas. hls hae beer J&ferred To &% B Lneery oF

sverdstarsinecion or the Lplociean Swerve, Dr. Sibet’s sludy

somp!l stes the sadel by showlse $het Unia dlerizoicn of kesis
Ftates ceuld he the key Lo the actics of the fres will, &8 it
yetoes wobentials for actlow, The avidence ndiseZing That chaos
iz dusply invclved tn the eperstlisn of the braln backs these
SeRel el ens .

The ecience of chaocs doee apperentiy mest the critscicn met

dowr fuor the advaicenent of the libertszian srguaent. We Turs
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now te see how this may 2ffsst the “hiioepspn e=l dedsts, and tha
imglicetiong are cisas.

Since dhwoe seeme te silow thne possibil.iy @f free will,
WANY BRgue Thet its exlstence should bd presumed. After sll,
AEcampts Lo prave the Pree will sam civ be shown noh [ hreak
thae lewe of universal csussii=v. amd ir this Uhe Lipestarians can
oiain siccess: Sopssgusntly, tha _isevtdrians can srgue that it
ie the deteryiyietes wvhe have been defestad, pot twgv. &S a
copventionsl beuth. the libsrtasians argue that bellsZ in Prse
will be soguably wove wssful than any cetermlnlstis deflritios ia
ek ing the swwposad sontrsdistion betwssn fresdom snd
dsterpinisn and alss Detter fits owy traditiong. def'mitlon of
freador. Thasrefore, 1t= sxiscernce should slgply be presused

This is the essential differsnce betwesn the dstecministic
and iibertarien scgumentn. 'Imm&em the datetrminists can clsis
that chaos wakes the free wlll unnecssssry, the Lihecbscimne
elslas thet =haos wakes 1t poswelp s and Eherefers necassacy. IR &
sens®, both are Tighe, but are lcewivg At it foew different
perapsctives. Scientificeliiy, the idss of free will adde noliing
te our woderstanding of sehevicr, and the delerminisbta sen clais
that chaoe exp 2ing the wpeedliosab Tty p bebevisre in a
dstarzinietie faslhion, Bince it a2dds noiliog scisntifissllv, oup
pltllomophilen)l medel glould be adiugted.

on the sther hand, the idea =f fr2e w .1 does seem oo add
samething e our wnderstanding of moralicy snd therefors the

Llisersarisns srgue that the devarsiniste must sxpend their medel
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e lneiude the cauesl ity of 8 fres #111. PFurtberners, Wilils
chaos silews fer = detsrsiniatic sxplanation af behavise, it alap
opans the peesibiiity of fees »L11. Since i% is possibie, e
ipertariens argue that fres vl ls necsssacy snd zhonid be
taker on €RITR uaLil preven athervwiss, which chaps lmplise cannet

It nas bean ssen thet chaos opens nay avenuss for
sgalarstion in the frew will detste. By sapsrazilng splstsyic
detarmisden from physiss! determinies, chacs shows that & can
svpladn the wnpsedictabiility of determindem whills zocomusselise
the mesd fer Libertirlsnten be get meound unlysrssl camsality.
Thie st be seen as & vithovy for the liberzswisns, since
aolense hes teaditicnally met even sllawed the poseilbii'cy of

aeir wiew, but the ﬁ&ﬁiégﬁﬁiiﬁanhxmn hag thelyr arguuens

stpangifhenad 88 wall. !

The acyusan: over libertariscisn snd detersipiam is spctaqt,

and psThepe bhis peper l= just more svidence as o Wiy 1t has

besn ®0 difficult te come t@ any ganerally accepted conclusisis
Fawaeling @n&;&xgwmﬁm@ pver the sther  BY abowing that neithes
side =f the debate cam oe defeatsd opn ewpiriowl avidenze, the
nectle over free will and detsrsliniem may well ks fesidad on the
parizhiery, on theoreticsl arguments over the Lruth of afficiest
smumatior sné on the purpess snd form 2f selenss, for inmtsnow,
or perhape on speclifiic verslicnx of fres will, wilch sre net dealt
Witk hars.

Fimeildy, f wiik aliow thaf ay cenclusions are tentetive foi
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1ack of research on the relsticidlip oetween chaos and behsvier,
Nonethelesse. I belisve That as the amoint of informatich on cheos
growve 1t wlll pe used by both detsrminiets and libertarisne aliks

o jussify their claims, but ‘b w111 also fsesuse that the

Spposing viswsoint cannet be defeatsd.



il 88

alper, Yoseph- "fhe shastic arsin: pew medeles of hebswipr.®

Guurge Braglliler, 1988.

el 2

Briocewni, Bruce.

Jolnm Wiley & Some, 1958
Brigue- John, asd F, Davld Pest.

Yexriks: Harper & Row Publishers, Inc,, 1968,

Uswt, Jalfzey M. Sunderlsnd, Messacoueetta)

Bloavwe Rssociates, Ine., 1984

Chibly, Handon. “isoking at wyelens asf procsss.¥

28 (1880)s 152=U75,
crotehflsld, Jemes P, 7. Downe Farmers, Norman B. Fackard, and

Robert §. Shaw. “chaos.W cay Des. L886:

§6=357.

Derrow, Clarance. Opime! Ike Caup- snd Urealzent
London: Watts & Co., 1934,
kalamd, Ivazr. Mathemstive and the Tnexpecied. Ulesge:

Unlversicy of hibags Press, 1984

Byrenck, Hans o. and Wishael. Rigdwscehing. Gerden Cliy, New
York: Rnolocr Praas/Dovblasdsey and Co., 1983,

SPiret direct elew of sclar system chens. ¥ Solence 24 Nov. 1989:
9IB-HID,

uan, Walter J. "“The pghysleicgy af perosgpelicn.®

Figsn Pab, 1991: 78-85



Y, o -y N
L e

TiL) 56

Wew Work: Fenguln Books, i587.
Suldbarger, Ary L., David R. Righey, znd Bruce I, West. “Chsos
and Practsls in humen physioloyy.™

199G: 4249,

Guezwlllsr, Martin €, YGuaptum obsos .
1862 (@=84.

Seweley, Eares. ®Seolar systen chaos.®

onemy Key L9900 Yd=
5.
Fayims, Ketherine, %Chase g8 cuvderly disorder: shiiting grouwnd

I oonptamsarsry literasuss and aclepnze. ¥

Qiskory 20 (1888): JUF-32Z.
Holbsch, P.-HN.T. Baren &”. The Svsien of Kakurs. Trase. W.D.
Bepinsor,. 3 vols. 1868 |New Work:. Just Tzapkliin, 28Y6

Honderish, Bad. “Ous Sstesrsliise.®

Bd. Ted Hondsrich. London: Boutledss & Keysn Ssul, 1972,
1LEG-2328,

Wount, G.X K. “Debtesminise, prsdictability, anéd chsos. #

Fowe IS87: 1BI-LIH-

Ranit, Lawanuel.

Lawla White Seck. Naw Yorck: Mesmil az 2ubl labuing Compsany,
1588, Page umbers vefer o A = flrel sdliion, and B =
second afliclion af Tant & work.,

===, Qritlous of Pucs Peasop- Trans. Norman Remp Smith. 1929
Levdon: The Msemiiien Prese, [:d.. 1273. Page nunbers vefer
&e A - firet saltion, sand B - sscond sdlitcion of Xsnt's work,

i Efaﬁskaﬁiﬂﬂ-uunéiﬁﬁﬂ3 onee, dn long guote Bp- L5-186 of



r TALL &7
i '
e et
r ]
l‘?“ A, 'iq____. wih ___ CA _-‘__r Iy k &_' DOYELSE € Mg =
W

B4, lLawis White Back. WNew York; Macwillsn Publieling
Company, 1%86. Fege mumbers refer Lo Reva! Prusefan sosfesy
of 2sisncs stddtlen, 31902=1912,

Bl Lewis White Beck. WNew ¥Yerik:
Weemillen Publisnins Company, 988, Fage punbers rafer te
Rejai Prussian Acsdamy of Scierce editisn. 1902-191Z.

Wanimy  BanbERewy .

Mew Yorks Basil

Blackuell, 1S)&.

Kuhm, Thowss §.

Zilonge Press, 1977,

rapilsce, Plarre Bimon Maryils de.

Tren=. FreGer ok Wilsan Truscott amg
Prageriak Lincalm @muw New %ork: Dover Publicetioms,
Inte, 1881,

Libet , Benismim. Yincdenasizsuwe cerabrsl pikleziva and the reis
af senacions will Ls valuntary aceion:%®
Beais Solapnces & (L9&3): H49-DE7.

Laye, Devid. e Rians Blsler. ™Chags and transformeticns

implicyticone of mvansgullibrium theory Sor saclial sgiense and

3o ety . ™

loral Solapge 32 (19R7): S3-£8,
lizeretiue. Rerum Natuga- Tresns. W EL.D. Rouse. znd 24
Campridaes, Meemssohussliis: Heorvard Unlversicty Press, 31%0%.

Bigkin, Mortimer, and Tim hppesnzellsr- “The spebony of WEBOEy ™



Tl BR

, Jume LRE0: $0-8%.
MurEay. Prank, Remsgan Gancay, and Fhanseis Stangos.

®intesnationel chaos?®

& RevieW Oct. 1988:
3 gﬁgﬂg‘@ d
Daklay. Devid R., ef. Brainm snd Wigg. New York: Menthuesn, 1985,

Teterson, Ivarg. "Ribben of chaos. .

weg 28 Jan. 19%i:
B0=BL,

e lmmn, Levle P, “Froadom &hd caterminisa: & conEamporary
Siscaselon,.™ lygop 22 (LG87): 487-417,

Posl, Rebert. Fuestus shape: enlgws wrapped in & aystery.®

z¢ Palb. L983:¢ E§93-H25.
Fichards, Dissa, "is stsetecic decision sak ny essakis?®
Behayiox

Roseer, o. BEckley. "Cheos Gheury and the new Beynesisn

35 {1890) ; Z19-3332.

mEmnomice,

Univers'cy Press ©Ff Emerlioca, 1585,

2idertis, Merk., "Sayend cospetibillemn: a Buddhist zpprescn to

frasdom snd Swppeellllisw. " Epsrdean Philogosh

24 (ISEY) 1 LeN="55.

Elmon, Herbert 3. "ipediction and prescripfioa in systeas

:ﬂﬁﬁﬁliﬁ@u“ Bie] :jﬁ;ﬁﬁﬁh; 18806+ T=15-

Ekarde, Uhristina A., and Wslter 1. Fruaman THow besins wmake

chaos fn ondes fo make sense of ths worlid.®

gf 10 {1887): 181~185.



TUIT 8

STewart, Ian-

Hasil Elackwell. 1989%. .
Taubes, 28y, "The bedy cbhastic.® [
Thorp, John. X i '

oigel  Cambridge, Maesschuseties

Wright, deery Henrik ven. Causality snd Determiniss.
Coluwmbis Universily Press, 1%7s.



	A chaotic approach to free will and determinism
	Recommended Citation

	tmp.1515102420.pdf.KX0K8

