Talk #6 Pattern and Structure

Thea:

Thea:

A patem is aform, template, or model (or, more dstacty, asetof rules)
which can beused to make or to generate things . . . Thedéection of
underlying paternsis called pattern recognition.

— Wikipedia ddfinition
Sdf-similarity is anewly discovered symmetry in naure by which pats of
fractal objecs rlate © ther wholes.Thatis,the overal patem of a fractl
is repeaed atmultiple sze ortime <aks,from smal to large sak.
Sonetimes this repetition is exact, as with alinear fractal. Mog often,
especialy in natural fractals, séf-similarity is gproximate or statistical.
This noninea propety allows fractals as theyappea in natireto enbody
irreguduity, discortinuity, evolition and chage?!

— Fractal Dynamics of the Pgiche, Terry Marks-Tarlow
You weregoing b tdk abait patem tonight — patern asopposed b chaos,

presumably. Tha's a pretty basic distinction, isn’t it? The Bible begins by
saying tha al was chaos a the beginning, before God divided the Light
from the Darkness.

| was thinking tha if the paternsin the world were God-given, you
might expect them to be more reliable. Why are the paterns of life — the
paternswe degpend on — dewendable much of thetime, but apt to betray us
when we least expect?
That question is timeless. In one form or other, philosophers and

thedogiars have beenaskng it for millemia, while witch doctors
propitiated gods and spirits to keep the patterns on tradk. We need to
explain why the world is as regular is it is. We dso need to explain why it is
not more regllar —why its patternsttangeand breakdown. And thenthere
isthe question of how our brains can track the world’s paterns— and
within whda limits they can doso?

Do you hawe anarswer?

The eD paradigm takes us some way toward an answer. To begin with, it
teaches usto think about paterns as naural phenomena without putting
ourselves specioudy a ther center — without seeing them as designs
intenced for our punishmentor berefit. It expléans hov paterns ca arke
by themseles,andwhy they e£ndto be fairly reiabke bu not perfectly so.lt
hdpsusundestand whywe are very good at recognizing some paterns, but
much lessgood atothess.

what is a pattern?

Thea:

Let's start with the concept itself: | know what a dressmaker’s patern is, for
exanple;but I've rever gen a generdkfnition. From you perspedve,
whatis apattern anyway?

The shortest answer might bethat “pétern” is another word for
re-suggestive structure — a source of intelligible suggestion. You could
define he cacep asa type,or chssdesgnator, of which repead
instances can be recognized. Pdterns are foundeverywhere in nature — and
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at dl levels, from sub-atomic particles and atoms to galaxies and galactic
clustes.If we coud not recogtize urderlying similarities anongstthings,
there would be nothings — mly hopekesschac. Sopaterns aejust
remgnizabk similaities n the world — recogizabk from place o place,
andfrom time to time. Patterned “thngs” — instances ofdmiliar paterns —
make up the world as we know it. What's striking here is that a pattern is
not jug afeature of the world, but a match between our brainsand the
environments they deal with: an evolved “fitness’” enabling usto notice and
respond gopropriately to more-or-less reliable regularities in our
envronments

Words like “structure,” “system” and “organization” refer to patterns
of paterns.Order B aword for the qualty of beng paterned.Sys¢ms may
be agankedfrom the autsde, by the ransferto themof some exéernal
pattern but, aswe've seen,? same systams dow a ranmarkable terdency to
becane ncreagigly paterned dlby henseles.

Lets stick with the bare concept for now. You sy apatern is anything of
which repeadinstances can be recagad But apatern can &lo be ged
to gererae repeagdinstances?

Of course. Asyou sid, adressmaker’s patern is one type. Sois arecipe, or
ablueprint for ahouse. | should have said tha apatern is anything of
which repeated instances or iterationscan be recognized or created.

So which comes first, apattern or its instances? It can go either way, can't
it?

Ahh ... Tha's an interesting question, with alonghistory. Plato thoudt
that the paterns came first; and, in some form or other, his dodrine of
“naturalkinds” — the netaptyscalreaity of paterns — hal sway br amost
two thousand years, though the issue was hotly debated. Only with Darwin
andthe rse ofmodern bblogy has lhe balance ippedthe aher way:
Scentsts nowfind it more fruitful to see paérns a abstactions by human
minds from specific cags —in fact,from modalinstarcesthat are
partculaly goal atreprodicing hemseles ¢r geting themseves
reproduced andthenatperssting for a while.

Your ecoDarwinian paradigm.

Exactly. Darwin wasthe first to suggested away in which certain kindsof
paterns— the species of biological organisms — wuld come into being
spntaneowgly, asa consegerce ofthe ife processtsef. Shce hen it has
proven fuitful to expgain many othepatierns n a sinilar way.Natural
sekcion (latergererdizedto other forms ofsef-organiztion) becane a
very successful patern of explanaion.

In biology, the notion of species (arecognized patern of living
creature)gives vay b cladé — a grop of organiss thatincludes he nost
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reentcommon ancesir of elecedindividuak andal des-cadantsof that
common arcestor. For it turns out that the notion of speciesis incoherent:
Not dl the members of some species can interbreed, while interbreeding
between speeis § Dmetimes poséile.

Yet we do gill continueto talk ebout different species. Cas are cats and
dogs are dogs, despite the many breeds and mongrels of each. In general,
when things are sufficiently dike, we regad them as being of the same kind.
Tha's wha it meansto belongto aset, isit not? We recognize aset by the
definition thatal its members nustsatsfy.

In mathematics,yesIn ordinay langwage no. In fact there § evidence hat
the ca¢gaies ofordinary Anglage — een he canmon biologicalcaegaies
like cats and dagsand hirdsand trees — ae not generated by ddinitions
involving properties hatal ther members bare,but in a dfferent way
entirely. Children lean to usesuch words @rrectly without being alle to
define them. Even anadult might be hard pressd to give adequate
definitions ofsome verysimple words ke “dass” ad “mug’ and “cup.” It
seems tha mos word meanings are not given by definitionsat al, but by
prototypicalmentd images — rantd paterns,in other words — b which
curentocairrenesare asimilated atheyare happemig.

Thenwhere dothe pototypes cora rom? And how do we recogrize what
we seeas fding under one prototype rathe thanamther?

Our prototypes are taken from the culture tha surroundsus and from
persona experience. That's why one child thinks dogs are cute and friendly
while another is terrified of them. Ther ideas of “dod’ have been based on
very diferent experiencesin your field, the mpint is atruism. At leastsince
Freud’s time, psychotherapists have explained to clients that their
expectationsand responses to other people are paterned on childhoaod
experiences with “significant others” — people important to them in their
eatiestyeas.

In connecton with thesecognitive paterns ofeaty chldhood, it may
be worth mentioning Cad Jung’s dea hatsome probtypesthe so-caéd
“archeypes”)are shaed by al human keings, perhaps bcausehteyve been
hard-wired into our nervous g/stams. It's pssble: $me birds respond with
obvious fearto arything thatlooks ike a snake/ervetmonkeys usehtree
distinct alarm calls to warn each other of different kinds of predator. We
humans nay have ouown hard-wired cag¢gaies.Jung’s dea nay deserves
more attention than arthropologists awe given it.

But howdoes probtype ecogiition work? WWhy do we seesonmething as
one kind of thing and not another?

In the Hstory of phlosahy, thatis anotheancentquesion — the proleem
of smilaiity and diferene. Given hatthingsin the world ke changing,
how different mug athing become before it is no longer itself but
something eseWhendoes t becane a diferent kind of thing? Sgh
guestionsare the basis for Aristotle’s distinction between essential and
inessentia properties: Things that differ in essential propeties mug be
considered diff erent kinds of things. Things that differ merely in their
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inesential propertiesareconsidered to be the samne kind of thing but with
different“qualties” But you haveonly to think of an Escherdrawing,
which turns ane image mto andher,or the grapfcs sftware thatcan
transform ary image into any other through imperceptible thanges, to
realzethat this smple dstinction doesrit hold water.

In Nature, the boundaries of sets are not so well defined as they are in
math. For this reasonlofti Zadelis “fuzzy lbgic” is veryusefulasan
approach to such practical uncertainties of classification.

But fuzzy bgic won't heb if pele ae working from different prototypes,
or differentdefnitions?

No. And | don't think fuzzy logic does much for the problem of
intempretations — he willful sef-interesed charater of human pereptons.
It was designed to goply in Stuaionswhere there is agreement on
definitions butinadequae knowledgeof whether their terms are met; and
for this it is successful. It hdps usrecognize recurrences in ace or time of
things that aremperfecty descibed whenwe are agedon what we are
looking for. Or it hdpsusto recognize ingances of acertain kind o thing
whose prticular sgecinens may dffer greaty. Stuaions o this kind are
common in Nature, where typical configurationsrecur spontaneoudy, but
subject D variation. At differernt scdes,snowflakes,hurricares aul stars are
good exanples.Soare human keings, human fanilies,human agankaions.
At every lewel of the cosmos, we see recurring similarities —not absdute
identities It is thesesimilarities that we need to recognize and respond to
appropriately; and it is these tha our sciences hopeto explain.

Recuring similaiities,not absolite dentties!We da’t make enagh of that
distinction, do wedt's as if dl Nature were like agreat composer, writing
dazzing varations on a fewbast themes.

For alongtime, tha was the best theory of difference-in-similarity we had,
andasa peets dreanit may $ill have alue.One djecion is that
composes try to write orly lovely andinteresing varatons. Nature wites
al kinds,andthenseécs whatis vabk.

Wel, weve akedabaut that,andwill agan. It's thatrandomnessthat
sublime indifference that people find so upsetting about your eD paradigm.
Where thinke's once aspired to read the mind of God in the paterns of
Nature,they row tel us nerdy to ask low the paterns copyhenseles,
and whysome pdternsfare beter than others a doing 0.

the propagation of patterns

Guy:

Renmember that when we peak of paternsbeng copied, or copying
themselves, the metaphor is only rouchly correct. Literal copyingis done by
an extenalagency for exanple, manwaly by a sgbe,or aubmatcaly by a
photocopier. Wha hgpensin Nature is not dways aliteral copying

process sothat tam can give a fdseimpresgon. It would be more accurate
to speak of the propagation or transfer of patterns — remembering that in

N ature several kinds of propagation are found, of which literal copying is
only ore.
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Arent youbeing a bt pedantc here?

Perhaps lam. But it seens importantto focus atention on the pocess
rather than its outcome: athing tha more or less resembles its source or
sources. To cdl tha outcome a“copy’ is bad enouch — thoudh nounslike
“copy,” “duplicate” and “replica’ are had to avoid. Butto gpesk of the
process asopyingis mislkeading ulessthe pocesgesenbles iterd
transcription. And quite often in Nature this not what happens & all.

| feel alittle old to ask for alecture on the birds and bees, but how does this
propaaion take place, according to you?And before you get started, you
might explain whd you mean by the “propagaion” of a pdtern, if not the
making of more-or-lessaccurad copes.

Any growth, extenson, ramification or re-duplcation of apatern is akind
of propagaiton. Any procesghatleaves pattern khrger,or more ntricae,
or more numerousthan it was before. The concept of paterns propagaing
(in this broad sense) points to a powerful and very general tendency in
Nature tha wordslike copying and even reprodudion easily overlook.
Paternsdo ©mething more than replicate, or get themselves replicated.
They dso tend to gow, vary, and swell ther influence by branching outand
specializing dongdifferent lines. In doing so, they come into competition
with other paterns br whaterer sarce esouces they nmay needr want.In
particular, to gpeak of an ecology of mind, we need to remember tha the
propagaiton of cogritive paterns nvolves something more han
“reproductive fitness” —unlessthatconceptis takenin a nmuch broader
sense than usual. lIdeas and cognitive patterns expand and propagate in
many ways.* Mere copying does not begin to describe the possibilities for
doing so.

Yes, | @nsee that. The ways we influence each other, ard what happens to
us as w asimilate the nfluerce ofothersis more conplex —and frankly,
much more nterestng. Theaies ofcognitive copying are ddl, compared
with the common-sensestary of intentional influence and conflict.

You may be surpsied hatl agree wth yau on this.| think the rew
ecoDarwinian psychology has to do much better than it has to-dae with the
common-sense notions of beliefs, motives, intentions and influences. |
think it has a poterdlto do this,but not in ary smple-minded reductionist
way. Replacing the concept of information with tha of suggestion in the
mind <iences may be one step in theright direction. Taking aéboutthe
transfer or propagaion of paterns, rather than smple copying, may be
another.

It soundsto me like you ae tryingto have your cake and it eat it. On one
hand you ae applauding abiological, Darwinian psychology tha treats the
mind & aby-produd of electrochemical processes in the brain. On the
other, you hopeto retain a least some aspects of folk psychology and the
intenfonal slanceDon't youseea contadicton? Bther we have som free
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will or we dan't. Either we chase andailor our ideasto suit our purposes,
or they hfectour brains Ike viusesandrun us Ike conputer programs.
Which is it?

Perhapste catradicton is not & bg as peole fear Perhaps althese
metaphors ae defedve,andthatour folk underdandng has been
approximately (but only approximately) true dl dong, thoudh it is only now
that we are beginning to be able to express it with any sort of precision. Or
perhaps the new psychology does shift our self-undestanding in sgnificant
ways, but not to the excluson of older views that <till have ther uses. The
latter istheideatha I'd ddend.

And goad luckto you! But I'm not yetcornvincedit can be dne.

Lets keep going. Pehapsadesper undestanding of patern — and the
propagation of pattern — will resolve some of these issues. | think it's
akeay ckarthatpatierns ca propagaten verycomplex ways,andthat
causeandeffect models ofther propagaion are nacequate.

In fact, paterns propagae by avariety of means, of which replication
or directcopying is onlyone. Patems a$o promgaé by acaton aswhen
an nfant, or any young creatire,grows andthrives onthe fod it eas. They
propagaé (n time,asan extasion of life span)y repénshmentas wen
resources are expended and replenished, and & component pats wear out
and ae replaced. They propagae by adgptive complementation, as when a
participant in any relationship takes on the traits appropriate for dedling
with fellow participants. Biological ewlution is anexample o pattern
transferfrom the ewvironmentto the speeis.Peronalleaning — facal
recagnition, skill acqiisiion, memories d evernts,and soforth —are @ttern
transfers to the individual creature.

We ae farfrom a conplete urderdandng of how paterns propagate
andhow they can dginateby thenseles.But it seens ckar atany ate,
thatthe geerd conceptof patern b aifficientto accoumt for the rchness
of theworld we know — gven the further thoucht tha propagaion of
paterns can be conceived & an interplay and ecological stabilizing of
competing suggestions. The idea that science can and must try to reduce al
explanation to mechanical cause is obsolete even in physics. In biology, it's
very shaky. In the cognitive sciences, it makes no sense at al.

Bravo! Butthen wha takes its place? A science of patern?

Hopé€ully, yes — agenera systems theory, complete with ageneral theory of
patern,influerce,sef-organizéion andecobgical stabiity.

Do we have sth a heay?

We begi to have ae.Transhting the caoicefis ofbiologicalandcutural
patern into suggestion languagemay hdp alittle by encouraging usto think
beymd the phystcallevelof messges andnformation to the nmore abstact
levelof form andmeanng — whata messge neansd the sgtemthat
reeives i, whatit suggss thatsysembecane or doin resposse.

Soyour point istha an ecoDarwinian languageaboutthe propagaion of
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patteans sould replace the classcd language of cause-and-effect?

That'sit. You haeto begin by looking a the different ways tha paterns
can propagde, and by seeing growth, replication, behaviora influence, and
so forth as an uptake of suggestionsas well as raw materials. But the point
was Gregory Bateson’s not mine. °

Wha aboutthe growth of crystalsin asupe-saturated lution, or the
processes of star or galaxy formation?Many growth processes are driven by
purely mechanical forces. It seems odd b eak of suggestionswhen the
redpientsare nd sug@rs

Perhaps w shold think of molecuks,atoms,andeven nore fundamentd
paricles & veryprimitive sugersmoved by fores hatwe regard asivial
suggestons.| don't know enaugh physts b judge whethersuchan
approach vould be el in quartum mechaics,for exanple.But it's ckar
that for complex chemicd, biologicd or sacial swtems it 5 hopeless to
think of observed effects as produced by a single “cause.”

Clearly, the notion of suggestion — and of organization as suggestion
ecobgy — aplies nostnauraly to canplex prodiction sysems that
posses sgnificart aonomy. The mechanical systesiyas mertion are
troublesome borderline cases — like viruses, which may or may not be
thought of as living things. My claim, once agan, is tha the notion of
“copying’ does no begn to deschie al the waysthata gvenpatern may
sed to organizeits envronmert as anexenson of itsef.

“To organize the environment as an extension of itself.” That's asuggestive
phrase! Therapists are often concerned with wha you'd cal thetransfer of
patterns betweenour clients andtheir life-worlds. Family therapists are
concerned with pattern transfers beween family members, and from the
family’'s saial ervironment.

We need to look a psychological causation as apropagaion of cognitive
paterns subject to variouscondraints. People and goupsare autonomous
sysems, with considerale bu not unlimited freedom to organze adapve,
sometimes really creative responses to the suggestionswe receive. Our
cognitive adgptation is never purely passive; on the other hand, it is not
completely unconditioned either.In generalit will be an atcome of aes
and nudges from dl quaters — dl indicative (in the literal sense of
“pointing”), none définitively controlling. At one extreme, the totality of
suggestionsacting on a system might bewhat we think of as avector sum
of forces. At the other, it might be some vague policy by which specific
actionsare guided.

Could yougive an exapie?

Easiy. Why are ve having this cawversaton? Why are ve lving together,
for tha matter? Wha it comes down b is tha for both of us the
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suggestions that we stay together are stronger than the suggestions that we
break upOr take a grathistoricaleventike the autbreak ofWorld War .
Probably afew million pages have been written ébouthow and whythe
assashnatin of an Austian duke by Serlain mationalists kedto gererd war
in Europe butthere is no clear answer to the question of wha caused the
war. There had been serious tension amongst the European powers since . .
. well, sincetheend o thelast mgjor war; and there were any number of
diplomatic crises over one thing and another. What was special about this
particular crisis? Why was it not resolved or contained as the crises before it
had been?

Tel me.

Not jug now. My poaint is tha the general answer to arequest for
expdanaion mustbe a bosel stibke paterning of suggesions.In the case
of World War I, whats needdis not ystan accont of the evets thatled
to war, but of the meanngs ofthose evertt thatis, the sggesions they
conveyed) to two dozen statesmen and their political audiences. In the same
way, syppose you want to understand why aclient is having a certain
problem; or why the fertilized eqg of a @t develops irto a kitten and not a
puppy. Questions like these cannot be answered in causal terms, nor yet in
statisticalterms; they cemandsone oher knd of answer entrely.

It will befruitful, | bdieve, to goproach such questionsthrouch a
languageof ecology and auggestive guidance. Human ectivities — the
activities of living things in general — ae shgped in response to amyriad of
cues andhudgestoward outcomes hatwe canno predctin ary stict
sense, buttha we can sometimes anticipate with fair reliability. For
exanple,we can aritipatethata pregnancatwill have ktens f she has
anything at al. We know ske will not have puppies; butwe do not know for
sure tha shewill bring he kittensto term; and we da’'t know what kind of
kittens hey wll be.We cart predct ther markings orther persomlties,
for exanple.

That's an interesting distinction you draw between prediction and
anticipaion. Cetainly, when it comes to human development or behavior
there are dl kinds of things we reasonably anticipate that we can’t actually
predict. Yetl don't see how you woudl draw the distinction except on a
statisticalbass. Eventhatwould be avkward. How probabke dees
something have to bea gradate rom a nereanicipaton to a ral
prediction?

| don’t believe thedistinction is a matter of probabhility atal. Astroromers
predict when the sun wil rise tomorrow morning and & which point on the
horizon it will gppear. But| anticipae tha event in general terms without
ever looking a their calculations | anticipae another sunrise mostly on the
basis of earsg ard my own experience, andoartly from a scietific story
I've been told about the Earth’s raation. But | have no idea how to
calculate when the sun will come up. Though I'm familiar with Kepler's
Lawsand wih Newton’s Theory of Gravitation, | don't normally think
aboutthe sunrise in astronomical terms. Smilarly, a the beginning of the
last cetury, many people anicipaed a Europeanwar s@ner o later.
Beaus they anticipated war, they prepared for it; and ther anticipaions
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and preparations were among the factors that made it happen. Their
anticipaionswere factors suggesting war, | would say, agang competing
suggestionsto keep the peace. All thisis common knowledge butno one
has any idea how to calculate the probabilities involved or the deails of the
war’'s coming, so we @nnot really speak of prediction.

After the fact one can usudly explain wha hgpened in terms of suggestion
andanicipaton. But whatcan we sg thats usetil abaut correct
anticipaion before the fact? Aboutwha we should anticipate, and wha our
anticipaionsshould suggest we do?

We may never beable look a an ecological stuaion, collect daa on it, and
compute its likely outcome. Ecological systems are usudly too complicated,
with too many layers and variables But we may sometimes be alle to
anticipate arough outcome, or range of possible outcomes, based onour
understanding of a g/stan’s dynamics, and of the fadors influencing it.

The best aproachwe have at preert is to kuild computer models of a
system, set upinitial conditionsthat interest us and wath the modds run.
At present, wha we are mogtly learning is how to build beter modds. But
that may change aswe lean to trust our simulations —astheseapproximate
more closg to what s dosened, and our articipaions becane more
refiablke.

In efed, the nrodebthemsdvesare evoling.

Yes. And in time, may be abde to do so by themsdves, tased on data
supplied or gahered ly themaubmaticaly, without expicit human
programming.

Sud evolving smulation programs would bejug as difficult to understand
as theworld itsef.

True. But if we can write programs that evolve then, possibly, we could
write them to document and explain themselves. These smulations would
be dscussedmthe World Wide Web, of courseso we coud anicipatea
Netgan in ourunderstanding.

Ingead of respondingto tha arocity, | want to go back to your statement
eatierthatthe geerrd ansverto ary requestfor exphnaton will be a
patern of suggestionsthat compete and recondle. | have to agree with you
aboutthis. Therapists know tha the features of our clients' persondities do
not have straightforward, sinple causes, and are not readily predictable
from parerting and early exprience. Whate\er risk factors ca be found are
setlom ether necesspor suficient.l fully agee hatfor human keings,
and probably for any system of sufficient complexity, the whole idea of
caused more confing thanothemwise.

But it's such a dfficultidea b give p! We ae conpletely accusimed
to think of ourselves as@erts who causeltings o happen —sonetimes
intenionaly, sometimes notlt’s hard ® see ho we coud do othemise.

Here's asmple example — well within your and my and every adult’s
experience.ln the phase ofife caled addescenceyoung pemle expbre a
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larger world — beyond the boundaries set for them as children by their
immedate families ad auhorizedteachersln doing so,they aresuljeced
to awide spectrum of suggestive influences — some wholesome and
potertially life-enhancing, others not. The problem they face is,first, to
evaluateall hesesuggestions, acepting same ard declining others; then to
survive and learn from the experiences they undego; and then to shgpe
their personal manifolds o experience, competence and relationship into
some kind of adult life.

All of usrememberthe dfficutiesof thispeliod. Peopé our age
remember watching ard trying to be helpful as air children went through it.
Thisis apefect example of the problems of anticipation, explanaion and
patern ecabgy in a sysgmno bigger hanan ndividuallife.

If themind is an ecology, then adolescence is ajunde of weird gowths
struggling for existence. It's scarcely possible to get a the causes of
adolescent life-choices. All we can se are the vaiiousinfluences on ayoung
boy or girl —what you call the patterns of suggestion. And yes — it seems
much more hopeful to ak how thesepattens propacgateand interad with
oneanother than to ask the causes of the choices made. Butwhat can you
say about those spreading patterns? That's the root idea of suggestion, isrit
it? — low patterns speadfrom one sytemto amther?

You probaly know asmuch or more aboutsuch transfersthan | do. The
cybernetic conoepts of symmetry and complementarity, calibration,
feedback and feedforward, triangulation and so forth are pretty well
undestood by family therapists. All | want to add is tha we shoul think of
communication as apropagaion of suggestion rather than information. But
that is jug arefinement of concepts, not achange of direction.

My pant is thata suggeste nfluerce das nore haninform, but less
than control. In combinaion with other suggestions perhgos competing or
conflicting ones, it guides the receiving sugge in congructing apatern of
response from its avalable repertoire. Sud response paternsin turn snd
messges hatare recevedandparseé assugesions by otheisugegrs as
they've been prepared by their life-histories to do. Instead of causes, we
should imagine ripples of influence tha cross and re-cross untl aholon
subsysem finds ©me kind of loose badnce.

What will we say about human agency, then, if events in the world
(including other people’s actions) are not directly caused bywha we do,
but only more or less successfully influenced?

Beyond the local level — what we can directly manipulate with our own
bodies —1 doesnt awaysamount to much. Sanetimes he ecologial
effects can be negdced andwe achéve ou intencedresuts. Sanetime they
can't beneglected, and we @counter systemic effects that may run
completely cownterto our wishes.

“Man proposes but God deposs,” asthe saying goes. Tha's such a
difficult lesson to learn.

WEell, ecological relationships can be weird, but at least they are not
supernatiral Though we cart’ uswaly predct how they wil play od, we can
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sometimesanticipat — getafed for ther possbilitiesthrough
model-building and direct experience. They are & least potentially
intelligible.

The mog confudng feature of these ecological relationshipsis the
combination of inter-dependence and ferocious mmpetition. We try to
know our friends from our enenies;andbiologists try to distinguish
between predators and symbionts; but so many people axd speciesseem to
be both at the sane time. Some plants rdy on the anmalswho ed them to
distribute their seed in the stool. | remember reading tha Arctic caribou
follow the Inuit peoples who huntthem, as much as the Inuit follow the
caiibou. Human workersdeperd on bossesvho explot themto give hem
jobs.

Renmembe wha we said afew days ago aboutthe paliticiousqudity of
ecobgicalinteracion? It's chaaceristic of ecologicalrelatonships hatthey
are usaly comeraive andcompettive atthe sam time.Patterns n gererd
mustthrive with each ther’s hep, but ako ateach othés expere.They
sugain themselves in balanced configurationsof mutud dependency and
encroachment to the extent they endure at all.

Dare | askconfigurations o what? Te thing ard beings we find in Natue
alwaysturn out to be corfigurations of patterns vhich arethemseles
cornfigurations of paterns.Nothing is ®lid. Whenyoulook closey at
anyhing it dissolves nto conponerts which themseles dssove when
looked at.

the re-combinant holarchy

Guy:

Here, Arthur Koestler's notion of holarchy is usful: The cosmoscan be
seen asa herachy ofentties hathe cadledholons becauséney exgtas
wholesin-thenseles athe same ime thatthey argars of something eke.
The coined word serves to emphasize a group of properties that al
discenible enities dare:

» Holons ae &nwsfaced:they exchnge sggesibns with holons aboe,
below, and on the sane lewel in the hierachy; and they arebound into
relaonshps by the suggeésns they exchnge.

e Holons ae “grea¢rthanthe sun of ther pars;” in the sase hatthey
typically show emergent properties tha their components do rot
posses.Lowerdevelholons ae typicaly more mechaimcal routinized
and predictalde in their behaviors. Higher kevel holons are sually more
flexible, aml more abstract.

» Holons ae mutabk: They can perve anritegity aswholes even as
ther components are dtered or replaced.

* Holonsarere-combinant: They can srve as component pats of
various holons above them in the hierarchy; and they can transfer their
participaion ard serice fran one siperior to amther.

e Holons aeinter-permeable and open-ended: It may be convenient to
anayze hemsepaatly, or to treatthemasintemwoven with other
holons Also, while it may be convenient to think aboutand gudy
holons with a lovest and/ or highest leel, we can always decide to
anayze hemfurther,or consilerthemasparts ofa still larger vhole.



Thea:

Thea:

Guy:

Thea:

To summarize: The cosmos reveals itself as are-combinant hierarchy of
Koester's holons hatwe ae caling “suggers” b enphaskze hav they
repond to ard are guidedy each othes’siggestons. Each hdon, asmuch
as he wholes ofwhich it is partis ahierachicaly-structured multi-layeed
system. To the extent that aholon subsigs in quas-stabe equilibrium with
itsef, we canregad it as anecdogy. Whatewer we callswch ertities,theyare
the systems and structures that we encounter at every level of being. We
ourselvesour groups, human scciety, and the wiverse as whole are
systems of this kind.

My heads inning. | think | needa few aspiins.More hantwo, probably.

| don't blame you. JB.S.Hadane once remarked that the universe is not
only queerer than we suppose, but may be queerer than we can suppose. It's
not atal clearto whatextenthuman mnds ca ercompass such
complexity. Our brains, after dl, evolved for survivd on asavanna not for
contemplation of the cosmos. It's anazng that humans have managed to
learn and urderstand  much.

Amazing andfrightening. | doubt thata world view of such complexiy can
gan acceptance by more than afraction of theworld’s people. It’s not
surprsing thatthe wars ofreligion are coning back,andlikely to getworse
before hey gebeter. Making wise use othis kind of knowledge & yet
another question. Wha only afew can understand dfects the lives and
prospects & everyame.We may \ery well destroyourselvesefore we kearn
how to live with it.

I'm forced to agree. | think there are legitimate concerns on both ddes, but
the quarrel today between the naturalistic and traditional world views is
pursuedso gnorantl, for the nostpart thatthe resulis uredfying, to say
the least.

Wel, | hope yau ard | can @ better with those conems thanthe gbbal
conversation is doing. What | take from this holon concept is thet the
paterns n our lives conbine andre-combine with other paterns,andthat
our world is bult like a sebf Russan lls — bvelwithin levelwithin level
— with the difference tha there are many dols, not one a each leve, and
that the components of the dols keep changing. The possible combinaions
of patterns into larger ptterns ard the potentialfor chaatic changeare
practically infinite; however the paterns are stabilized to some extent by the
principles of self-organization tha you've described.

Very good.Basic chemistry affordsthe clearest and best undestood
exanple: Justa ittle owera hundred differenttypes of aims can produce a
practicdly unlimited number of chemicd compounds, eah with
charaatristic properties hatcoud not have leen pedicted justby a
knowledge of their component atoms. The same principle can be seen in
human sccialarramgenents — fa exanple,when various pb sklls are
brought togethe in a busines aganizaion. Smilarly, within thebrain itsef,
patterns of neural firing re.combine with one another to produce the mind’s
sensdbns,thoughts andfeeings. Adaptive inteligerce 5 posdile because
therecurring paterns of our environment are matched somehow by
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patterns in the brain and mind.® Wherever we look in Nature, we find this
same meta-patern of re-combinant holons arranged hierarchically and
guided by each othes’siggesions.

Why do holons have to ke strutured hierarclicaly? Why not some more
egditarian relationship?

Actualy, there ae goal reasons Wy hierachicalarangementsare favared
by evolution. It's basically aresult of the power laws that we discussed in
our second talk, and the principle of reecombinaion tha we jug discussed.
Evolving systems must deal with change selectively. They must resist some
changes but accept others; and they must preserve their patternsin some
repects while accpting chang n other espect. Hierachicalstructure 5 a
simple way, and perhgpsthe only way, to meet this requirement for relative
stability in the face of change. As Robet Michds and Herbert Smon
reognizedsome ime agohierachy alows for an eficientblend of local
adaptability with over-al coordinaion.” It dlows mtentialy disruptive
changes to be contained and localized. It dlows Dr easy re-combinaion of
the modular components when their high-level organization is disrupted.

Why would aself-organizing system require over-al coordinaion?Why not
rely on the“Invisible Hand” of evolution to provide coordinaion?

Thatis avery god queston, anda vexedoliticalone,which needs an
evenng to itsef. | suggestwe pu it asde for now, andcome backd¢ it later
when we ae ready to talk ebouttherelationship between ciety and
government.®

Just one more question then: You seem to be using the words “system”
and “structure” almog interchangeably — describing them both & networks
or hierachies ofsugyeston processig holons. Whats the dfference
between a syemanda dructure?

So far as | can see, those words just invoke diff erent perspectives: A
structure b an asambly of pats. The caocep of dructure 5 ynchronic,
pointing to the static relationships amongst the parts a a given point in
time. The concept of system suggestsa dadchronic perspective. It asks s to
look at the configuration asa dynamic, functioning ertity — subjed to
charge andnteracion with its envionment.Normaly, we'd think of an
office bulding asa felatively satic) sructure,anda Iving cel asa
(dynanic) sysem; but the kuilding includes gstems for heaing, verical
trangportation, and ather fundions while the cell containsvaious
structures: acell membrane, anudeus and © on. Theusageof thewords
is not aways condstent, but so far as| can tell they are synonymous except
for these dferent pespecives ontime andchang.
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As will bediscussedfurtherin Talk #7.

SeeRobett Michds' bookPolitical Parties and Herbert Smon’s The Sciences of the Artificial.

In Talk #13.
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