GEORGE KAMPIS

THE HERMENEUTICS OF LIFE

INTRODUCTION: THE POSSBILITY OF NATURAL HERMENEUTICS

Thisis a ledure, which explains the informal language and sketchiness of the text.
The paper deds with the idea of hermeneutics from the viewpaint of pradicd
biology and cognitive science This requires me darificaion. Traditionally, the
above mentioned dsciplines, like many ahers, utili ze little more than basic empiry
and computational modeling. Philosophy is sldom cited, if ever; in particular,
hermeneutics enters virtually nowhere except, perhaps, in the study d the making of
biology. What the present paper suggests is mething very different in spirit,
namely, that hermeneutic concepts $roud pay an important role in biology proper.
The hypahesis is that hermeneutics shoud appea nat just as a study todl of, but in
biology. What will be outlined below is nat the first presentation d this idea the
basic material comes from two ealier puldicaions, abook devoted entirely to related
topicsin English and a caual essay in Hungarian [Kampis 1991a, Kampis 19921.

To pu things differently, | adively disagreewith the often head opnion that
hermeneutics relates to man-made meanings only, or to human language only, and
that consequently in Nature there can be no meaning claims, and noconventions, and
therefore (so continues the agument) the goplicability of hermeneutics in scienceis
necessarily limited, confined to an analysis of what scientists do (i.e. of "laboratory
life") or to studies of the language of science ("shoptalk™) then to interpretations and
meta-level conndations; in short, that hermeneutics may belongto science but never
bemme asubject of science

Y et there seansto be no apriori reasson why humans shoud be favored as the
beaers or prerequisites of hermeneutic relations. Looking with a naturalist eye,
meaning-laden human communicaion becmmes but an instance of interadions
between natura entities. For the naturalist, hermeneutics is just one way of talking
abou things, and when applying hermeneutics to human dedings we shoud be ale
to groundits use by charaderizing those speafic interadions that make hermeneutics
necessary as a descriptive language — that is, if we want to use the language of
hermeneutics, or any ather nonphysicd language, we shoud reved the condtions
that make such a turn necessary. This is a program allows for an enadment of its
own basic concepts.

Of course, quite a number of developments exist already that aspire to
introduce separate languages for biology and similar domains. These range from the
old theories of organismic biology [Bertaanffy 1949 Weiss 1969 Koestler and
Smithies 1969 to adternate ancepts of modeling [Polanyi 1968 Rothstein 1982
Elsasser 1964 to theories of biologicd semiotics [Sathe 1993 Emmede 1994
Csanyi 19821984. Some of them exploit an explicit use of circularities [Cariani
1989, others exploit informational termindlogy. There ae severa competing
theories for biologicd holism, closure, and autonamy [Rosder 1972 Pattee 1973
Maturana and Varela 1980 Rosen 199].

Not entirely independent of these traditions, but with a different badkground
we will now try to sketch an alternative framework that grounds hermeneutic ideas
within biology (or rather, in proto-biology, as we shal seé. First, we charaderize a
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stage of natural development, where, as | argue, a spedal form of sign use emerges,
from which there is a conceptualy dired way to man, his communicaion, language
and culture; and second, | will suggest that this miology d life invites a form of
hermeneutics (that we @uld cdl "the hermeneutics of Nature”, to paraphrase awell -
known philosophcd title), a cncept that all ows for a yet unexploited form of theory
buildingin biology."

At the same time, the fad that the suggested form is "new" aso means that
biologyisin its present form not quite prepared for it, or for a like rethinking o its
own rootsin general. So let us make our position clea at the outset.

The prevailing view of the theory of life (that is, of the general and abstrad
concept of life) isdominated by a single mondithic conceptua system, charaderized
by some sort of naive materiaism inherited from laboratory work and physico-
chemicd methoddogy, typified by such ndorious examples as the loosely
formulated gene concept. When suggesting hermeneutics as a relevant principle, this
automaticdly means that the @owve picture of naive materialism is challenged. But
that does not mean, and we shoud be very clea abou it at this paint, that the very
physico-chemicd approacd is challenged in its own pace namely, in empiry.

That may sound mradoxicd, but here we refer to an obvous distinction
between experience and theory. Concepts applicable to the first may nat be proper
for the latter — we may pardle this with the stuation in physics, where
experimental reseach proceals by classcd methods deamed (strictly spoken)
impaossble by modern theory, using, for example, classcd measurement or
corpuscular state preparation methods. This can be dore under the @ndtion that the
error does nat interfere with the phenomenon unar study. So the lab situation is that
classcd (or, in the worst case, semi-
-clasgcd) tods are used for studying norclasscd systems. (A trivial example is the
testing d the quantum properties of some solid state device on you desktop by
measuring maaoscopic voltages.) Likewise, biology should maintain a "classcd" or
physico-chemicd core in the laboratory, but at the same time, it shoud open towards
more generd theories that refer to ou-of-
-lab condtions. For instance, one basic difference in hiology between what is
amenable to experimental analysis and what is interesting for theory isin the variety
of the time scdes involved and in the permanent or nonpermanent nature of the
phenomena — things may look constant and wired-in in the short run bu more
flexible and condtional on a larger time scde. The point is that static structural
concepts can apply to ore stuation, but the other may require interadive and more
relational, or in fad "non-clasgcd", nations. That is where hermeneutics may come
in.

WHAT THE HERMENEUTICS OF LIFE ISAND WHAT IT ISNOT

It will be dea from the ongang dscusson that hermeneutics will be understoodin a
very speda form. Infad, it will be considered in aform that | believe is taken to its
badkbore. Unfortunately, for this enterprise, the historicd layers that cover the word
"hermeneutics’ make it difficult to get rid o the @nndations that seem
inappropriate in our context.
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S0, to begin with the negatives, hermeneutics will not be understood as a
method, in some Diltheyan sense, even less as an Essence of Being, following
Heldegger or Hans Jonas. Nor will this concept be associated here with ideas of
language philosophy, and still less with exegetic or even daemonological forms, as
maybe in the tradition of Ricoeur. Instead, hermeneutics will be reconsidered here as
something at the core of which there lies a certain general mechanism: in utimate
andyss, hermeneutics will be cnceved as a paticular way of acting as related to
the acquisition, processng, and generation d information.

Accordingly, what we will understand by hermeneutics in the sequel is
deceitfully smple. The most fundamenta ingredients of a hermeneutic scheme will
be postulated as this (and nothing else):

- there is an iterative unfolding of information content and a subsequent
continual change of what is already unfolded;

- thereisan historical element in this process,

- the key elements of the situation have a qualitative rather than
guantitative nature;

- acertain degree of circularity is present.

Perhaps it is possible to reconstruct a common core of the various now-
traditional hermeneutic theories from such an abstract definition. But that is not our
intention. In fact, we proceed in the opposite direction: this scheme, when applied to
our problems, will be related to cogntion and not understandng: to "Erkenntnis"
rather than "Verstandns'.

THE ORIGIN OF HERMENEUTICS AT THE ORIGIN OF LIFE

Now let us discuss the metaphysics of macromolecular reaction networks. We will
claim that what makes life different from other phenomena of Nature (which are well
off without a hermeneutic treatment) is found in these networks. Two confronting
viewswill be presented:

Sulstance metaphysics or, essentialy, philosophical atomism. This (mostly implicit)
standpoint assumes that molecules come equipped with a pre
-fabricated, finite and invariant set of properties, and that these properties in turn
determine every interaction that the molecules can enter.

The ultimate modern form of this kind of essentiaistic representation is what
is called an "object"” in computer science. Object-oriented programming (OOP)
reveals in a dry contemporary technical language what good old-fashioned atomism
explained philosophically. "Objects' (or, more precisely, the "classes' from which
the objects are instantiated) correspond to abstract data types with a closed structure.
Objects are close relatives to "frames’, aterm used in Artificia Intelligence after M.
Minsky [1977]. Another not distant representational enterprise is "naive physics'
[Bobrow 1984] (a mideading name that covers essentially nothing but a common
representation of system processes with the system components that evoke them).
"Objects’ and "frames' consist of structured sets of declarations that specify a
standardized interface to the "world". Through this interface, and ory throughthis
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interface, is the communicaion and the behavior of the objeds controlled, and they
are ontrolled by the dedarations aone; the integrity of the scheme is never
disrupted.

This is particularly interesting when we nsider dynamic interadions.
Computer programs upon exeadution (much as moleaules in chemicd readions) can
bring forth new objeds in runtime. This is achieved in OOP by generating rew
instances the pre-existing classes or by combining the properties of old oljeds into
new ones, while dways maintaining the dosure that defines these objeds as objeds,
i.e. domains nat accessble by any ather means than pre-designed. This ensures the
invariance, coherence, and transparence of objeds. In aher words, objeds canna
be broken up or be dianged, or be interfered with in irregular ways by any new
operation whatsoever.

The perhaps best known hiologicd example for the use of substance
metaphysics is asociated with the drealy mentioned ndion d the "genetic code".
This is perhaps the most often debated applicaion d the concept at the same time
(see for instance Mayr [1987).

The "coding' concept for the gene implies that the information content
behaves inded], like an olged. In the g/e of the moleaular biologist the "genetic
material" (also a telling expresson) bemmes a storage place where things can be
deposited for further use. As a @nsequence moleallar information appeas as
something absolute, objedive (hence, context-
-independent), explicit, tangble, and relocaable. In aher words, obvioudy,
molecular information is concaved as if it were structural information. This
hypahesis led to the birth o today's gructura (i.e. moleaular) biology. (It is proper
to nae that the dasscd gene mncept of Mendel and even partly that of Morgan was
a purely functional one, and structural biology in the modern sense began with
Watson and Crick's ultimate proof that the gene was in fad a spedfic moleaule, or
better, one part, cdled the "cistron®, of a moleaule. This ended a long period
dominated aimost exclusively by high-level behavioral and aganismic nations.)

It is well known that the smple picture of genes and moleaular information
bress down when taken "too" strictly (of course, just what is too strict and what is
not is not institutionally regulated). Yet it remains the most fruitful imagination for
the laboratory reseacher. The loose gene @ncept works well for him (or her)
becaise the erors would occur only on evolutionary time scdes where nat just the
individual genes flip, but the information content starts to "woble" against the
badkdrop d the development of the whale genetic system. In the extremely narrow
time windows and standardized environments (the "moleaular ealogy") in which the
laboratory moleaular biologist is interested, it is usualy useful to assuume that the
information resides grictly in the physicd structure.

In a doser analysis, genetic information turns out not to be physicd at all,
and to be subjed to contextua moduations. Even the underlying coding system has
been reagnzed as co-dependent with hiologicad processes, being itself an adively
maintained hiologicd product. For instance dternate genetic coding schemes exist
in mitochondia that prove the posshility of the biologicd and relational
manipulation d the primary information content; or a smple analysis of transfer
RNA can prove that the coding triplets and the coded amino adds are unrelated by
themselves, so any aher pairs would also be biologicdly possble (becaise the two
link to oppaite ends of the tRNA moleaule). The (aAmost) universal constancy of the
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genetic machinery (and with that, of the genetic information contents it defines) is
today recognized as a unique dynamic phenomenon and is no more seen as a simple
consequence of some structural property. Y et the conceptua leap, the break up with
the structuralist concept, is still missing.

Here we come to the main point of the paper. By generalizing these
observations we can get to an aternative hypothess, which for lack of a better name
will be dubbed "molecular hermeneutics'. This metaphysics grasps the essence of the
few examples we have presented so far: it suggests that structure is subordinated to
function (while not forgetting that there are interesting aspects of structure). We
propose these statements:

- "Properties’ of biological compounds are a posteriori and relational rather than a
priori or structural. Structures can be used in indefinitely many ways; in
particular, old structures can be reused in different new functions.

- Information content is evoked by the embedding context, and does not exist
before or after.

- Instead of isolated components, the units of analyss are dtuation-
-dependent chunks of co-existing components.

In other words, instead of assuming built-in properties, we postulate interactions that
bring forth what in a permanent context would be thought of as a property. This has
far-reaching consequences for the entire conceptualization. Let us mention a few.
Properties, expressed in the language of natural science and mathematical models,
become variables. The objects of OOP offered a special method for summarizing
variables in a static definition. In contrast, our macromolecular production processes
are now conceptualized as systems that continualy produce new variables
corresponding to new information content; in short, there are systems whose
definition can grow or change.

Easy to recognize, such a system is no more well-defined; indeed, it isin
some sense "indefinite": its informational growth is closer to contingency than to
pre-programmed existence.” Because of the change in its basic properties, such a
system can only be defined recursively, in what truly resembles a hermeneutic
process or "dialogue” (of matter with itself). The components of the "diaogue' are
the co-extant molecules or other systematic units, together with their interactions
with each other or with their co-
-products;, an elementary "communicative act" is the setting of a molecular
environment for a new reaction, and the communicated "meaning" is the new
information content (e.g. new genetic readout) evoked by this action. It is easy to see
that such a process can proceed iteratively, so that the new information content in
turn leads to till newer "properties’ (variables) that evoke a still newer information
content, and so on, in a permanent turmoil where there is a mutuality between
producers and products, implying akind of "semantic closure".

Applied to our al-too-well-known example of the genetic machinery, this
framework of thinking yields anovel and fascinating picture:

The genetic code produces structural proteins and other gene products that in
turn produce a trandation machinery so that the latter defines the content of the code
in such a way that the code prescribes the production of these very same proteins.’
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Genetic information is a spedal case in that it is a persistent or permanent
quality boundto a renewed prodiction a indeal a reproduction of the same set of
variables that evoke it. In ather words, the structural existence of information is
related to a self-consistent solution d an iterated urfolding process similar to that of
text and meaning. Such a dynamic instead of structural nation d existence points to
biologicd reproduction as a processof particular importance Severa ealier authors
such as J von Neumann [in Burks 197Q, V. Csanyi [19821986 and O. E. Rosder
[1984 have suggested this point independently. (Spedficdly, we mean here von
Neumann's "Logicd and Physicd Theory of Automata’, a series of Princeon
ledures from 1943 edited by A. W. Burks, as the first placewhere JvN articulated
his famous datement on self-reproduction as a ait-point in the development of
Nature. In von Neumann's opinion, "below" that point of self-reproduction the
complexity can orly deaease, but "abowe" this paint it can begin to increase, and
evolution can take off. Not referring to von Neumann's logicd study, the views of
the other two authors are more biologicdly oriented, and generdize the nation o
replicaion as agenera vehicle of existence)

NOTES ON CIRCULARITY

From this paint on, we @nfine ourselves too lrief remarks on applicaions. The so-
cdled hermeneutic drcle is sid to consst of a process that leals from some pre-
understanding to a better or more wmplete understanding which, when re-used as a
new basis of pre-understanding, in turn leads to a ill different reading, and so on
and finally to an urfolding d the "meaning' of the text or whatever medium;
whereby inherence and iteration (or interadion) play equal roles, for neither can exist
withou the other. A moleaular counterpart for such a processwould be agrowing
reagion retwork.

But there is ancther, subtler form of the parallel between the two damains,
and that brings a distinction ketween Dilthey's and Gadamer's hermeneutics to mind.
Dilthey maintains that in order to understand a text, or any ather meaningful human
ad, the life history of the interpreter and indeed o the whole of mankind shoud be
taken into acount. Gadamer, on the other hand, points out that the tradition
mediated by the text, and the consciousnessthat functions through hstory are not
independent; not only the mind, but also the text and its meaning are products of a
development; onahistoricd scae, of the same common development.

We can play aroundwith these nations to seehow they "naturalize'. The role
of the historicd element in Dilthey's hermeneutics reminds us of some form of an
observer-problem: that no olservation can be performed withou adding a new layer
separating ojed and subjed, a layer that ads as a filter which is not part of the
observed and adds its own properties to the latter (this would be an essentidly
Stegmiillerian pasition[1969). Gadamer can be viewed, then, as focusing onwhat is
sometimes cdled "the observing d the observer”, which means bringing the
observer's abiliti es into relation with the properties he or she observes (you see what
you are becaise the world is like you). While the first smply introduces indiredion
between the observer and its target, the seawnd re-establishes a rrespondence
similar to that of alock and a key.
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Taking a libera attitude, several things including coherence theories,
evolutionary epistemologies, "semnd-order cybernetics’, and radicd constructivism
could be brough up to dscussin the same fashion; in them, we bource into self-
reference and circularity, two fashion-words.

Circularity might be a important phenomenon but "moleaular
hermeneutics' as an aternative of substance metaphysics does not depend onit.
"Moleaular hermeneutics’, as it were, is based on a trandgitory rather than self-
referential scheme; therefore, its best relatives are not coherence theories but process
philosophies. In this snse, the "hermeneutics of life" is akin to conceptions first
discussed by Heraditus, Whitehead and Bergson, and krougtt to theoreticd biology
by R. Rosen, M. Corrad, K. Matsung, S. Sathe and the numerous others who have
contributed to the shaping d non
-structurali st thinking in theoreticd biology.

THE "PHYSICS' OF HERMENEUTICS

We now refled on a central problem of hermeneutics, that of the relation between
subjed to oljed, and dscussits beaing on ou issues.

It has already been mentioned that one of the most important concepts of
hermeneutics is that of pre-understanding. This is the very pant where mnredions
between hermeneutics and the studies of observers in natural science and in the
philosophy d science drealy exist. Pre-understanding can be @nceved, for
instance, as an apriori frame of knowledge, which shapes observation.

From this, it would seem plausible to believe that one neeads observersin
order to have hermeneutic relations. If we dingto ou starting hypdhesis that
humans are nat extraordinary beings as regards their ability to make an iterative use
of meanings, it would sean to follow that natural hermeneutics necessarily implies a
standpant acrding to which in Nature we ded with systems that observe
themselves (or observe eab ather) — yielding aform of pan-cogntivism, animism
or, maybe, pantheism: "All things are full of gods’, and maybe the Universeis
potentially conscious, and who knavs what else.

My resporse to thisisamost radicd refusal.

Hermeneutics is impossble withou signs, yet we shoud avoid exporting
man's ymbals and signs to places where they do nd belong (remember Peircean
symbals). Our task is that of groundng, and nd that of projeding meaning. Indeed,
the natura signs (or information contents, moleaular and kologicd) that we were
suggesting to consider are very far from man's cultural symbals. The use of signsis
posshble withou having an olserver in the psychologicd or epistemologicd sense, or
even in the sense & it appeas in the Copenhagen interpretation d quantum
medhanics (meaning an irreversible measurement procesg. Nothing shows this point
better than the existence of fields such as, for instance zoo- and phyosemiotics
[Sebeok 1979 Hoff meyer 1994 that ded with plant and animal communicaion. The
same medanisms typicd of higher animals or plants occur at various levels of
organization and can be generalized down to unicdls and moleaules. In summary, we
can conclude that signs (but nat symboals) and meaning (but not intentions) can occur
at various places in the material world where we dont find olservers, conscious or
otherwise.
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Of coursg, it would be tempting to ask “ What is a sgn?” now. While not
trying to gve any answer, a very short and tentative statement can be risked for the
sake of locd coherenceof thetext. In a"minimalist" approach we can grant signs the
often head property that their effeds, or meanings, are something nd physicdly
determined. In this ®nse, self-modifying systems and changing codes can be good
candidates for semiotic objeds; the mntexts that define them are dmost as good at
freang information from physicd structure & are altural conventions.

AN APRLICATION TO EVOLUTION THEORY

Hermeneutic phenomena can be found at several levels of biologicd existence
Moleaular hermeneutics may serve & atemplate for these. Cellular logic or the logic
of the immune system are candidates for systems that literally "talk to themselves’;
self-recognition, autoimmune diseases, nortrivia replicaion and the like could be
discussed at thispaint. Thisliesfar beyondthe scope of the present paper.

Instead, as a smple gplicaion, a discusson d biologicd evolution theory
will be given.

Classcd evolution theory (in the sense of the neo-Darwinian o modern
synthesis) describes the growth of life & a unidiredional communicaion between
Nature and the living aganisms. Thisis best refleded in the very nation d "natural
seledion’. Natural seledion daces the driving force of evolution ouside the
evolving ohjeds. Darwin's theory was developed as a generalizaion d knowledge
obtained from artificial breeders (where the asymmetry between the seledor and the
seleded is obvious); Darwin linked this knowledge to Mathusian growth to oltain
the nation o differential survival which Spencer later cdled "strugde for life".

This unidirediondity is exemplified by many kinds of evolution
-based models, such as genetic dgorithms. These ae computer procedures that stand
in parallel with supervised machine leaning (i.e. leaning with ateader). But where
there is a teadier, the solution is aready knavn. This family of models depicts
evolution as an ogimizaion process where thereis an ouside goal to be fulfilled. In
other words, seledion, understood in the a&owe restricted sense, rests on the idea of
an external, omniscient God-like agent that stands outside matters and controls them
with hisinfinite wisdom.

Let us note & an asde that, paradoxicdly, this gance narrows down
Darwinism, an aiginaly freedevelopment-based idea to those ealier orthogenetic
concepts that assumed the pre-existence of a cetain dvine plan for governing
change. In ore word, the modern concept of seledion is inherited from the same
absolutist tradition Darwinian theory was originaly invented to replace(more éou
this controversial feaure of evolution theory can bereal in Kampis[1991).

"Natural seledion” is, however, but one-half of the whaole process Much as
the genetic code caana be onfined to DNA content, but is rather based on a
feadbadk between various classes of cdl comporents, aso the seledive forces of
evolution become products rather than prerequisites of the evolution pocess Co-
evolution (in the sense of Van Vaen [1973, Stenseth and Maynard Smith [1984,
and ahers) is a newer concept which attempts to address this mutuality. The
informal meaning d the statement that life's development is co-evolutionary is that
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we have atwo-dirediona process where the results of previous sledions can
beamme seledive forces for new development.

| would like to pant out that by its own logic this ideagoes beyond substance
metaphysics, and reeds hermeneutic concepts to describe. In substance metaphysics,
once the structure is defined, the seledive force determined by the structure is aso
defined; if we operate with olgeds with closed definitions, they never combine into
things with genuinely new properties. "New" forces would then smply be functions
of the old ores. An iterative mutual growth of causes and effeds is not possble.
Evolution would come to a halt.

Imagine a neo-Darwinian world which operates as just described. The
properties of such aworld can be nicdy ill ustrated onrecent computer smulations of
co-evolution. Dewdney's co-evolving dant and dant-eder "biomorph" emsystem
[1988, based on R. Dawkins ealier idea[1984, is a splendid example of what
mutualism can adiieve, but it never escapes from a battle of bigger spines for the
plant and longer nedks for the animal. In half an hou or so, the game starts repeding
itself. By contrast, in asimilar situation, red plants would evolve auxili ary properties
to change the rule of the game "in runtime". For instance, they would develop
proteding haerd skin o poisonows flowers, where the nek of the animal is just
irrelevant.

Also commercia programs like SimLife or ElFish, promoted by leading
biologists sich as bhn Maynard Smith, prove nat to be stronger than "gene
recombinator engines' that scan a huge genetic seach spacewhere every genotype
has an a priori value agjainst every other genotype of every other spedes. By the
definition d these genes, no context-dependent development can take place As a
result, you rever get sustained evolution.

Finaly, the perhaps best known simulation d al, Tom Ray's Tierra [199]]
(and its relatives or predecessors, such as Psoup, Core Wa, or Vysotsky's Darwin
from the seventies) shows the same remarkable monaony. In these smulations,
every organism stands in competition with every other, and as a cnsequence of that,
there is but one seledion force, which favors brute reproduction speed. In ared co-
evolving easystem reproduction speed is nat important in itself, only in comparison
with organisms of the same niche; the dephant does nat compete with the mouse. An
important target of evolution is the opening and closing d niches, and a ansequent
shaping d new seledionforces, acampanied by competition avoidance

A hermeneutic treament of seledion forces could add more flexibility and
get closer to the "red thing'. At the same time, the suggestion hes sverd far-
reating implications that go keyond bology. The nation d iterative development
pushes the modeler to drop the ideaof apriorism, or omniscience, together with the
usua birds-eye view of the scientific models — just in the same way as the detached
pasition d the reader shoud be &andored when interpreting a text.

Extending this sde remark, a new development in neatural philosophy, cdled
"endophysics' is closaly related. Endophysics was initiated by theoreticd physicist
D. Finkelstein and theoreticd chemist O. E. Rosder. The expresson means "inner
physics', or, il better, "Nature insde". Endophysics deds with the world o
internal observers and is concerned with the @nstraints and pealliarities that arise
when the observer is boundto the same laws as those of the system to be observed.
Several results show the viability of this approadc in several problem fields [Kampis
1993, Svozil 1993 Lofgren 1993 Atmanspadher and Daenoat 1994. It was
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suggested by the present author that the hermeneutic dosure of (co-)evolutionary
forces is best expressd in an "endd' approach of evolution [Kampis 19944, where
the goistemologicd and ortologicd congtraints of the dhanging system can be taken
into acwount; endophycd modeling is perhaps a dance for co-
-evolutionto set through

AN APRLICATION TO COGNITION

Ancther brief ill ustration comes from cogritive science This will be amost paositive
example, that offers exadly the same kind d thinking as promoted by "moleaular
hermeneutics'. It's abou Gordon Pask's Conwversation Theory [1979, a littl e known
but important work. Pask has recently been quded by Winogad [Winogad and
Flores 1986 and ahers as a pionea of interadive representations.

Pask defines intelligence understanding, and meaning within a o/bernetic
framework. He derives intelli gence from communicaion (it is important to nde that
the motivation d Pask's gudy came from the analysis of man-madine systems). An
advanced mathematicd development is given that assgns a predse meaning to the
terms communicaion, understanding, and intelligence This makes it possble to
derive a methoddogy where statements can be proven. The flavor of these
statements can be illustrated on an example. For intelligent communicaion it is
sufficient for one of the partners to be intelli gent; from here, Pask proceels towards
an unuwsual leaning theory and a new methoddogy d knowledge representation.

More important is the ideathat, in Pask's definition, intelligence @rresponds
to the aility to condwt a diaogue in which understanding is adiieved.
Understanding, in turn, is defined as the aility to reproduce the derivation d the
statements that are understood

The notion d derivation days a ceitra role in the whoe theory:
communicaion is conceptualized as a two-level processin which bah statements
and the methods by which the statements are obtained are exchanged. Accordingly,
the two levels of a dialogue wrrespond to what we can cdl a factual and a
procedural level, and a didogue means an iterative exchange that concerns bath.
Dialogue of Conversation Theory take placein some previously fixed language, with
the am to achieve astate where there is an agreamnent on bdah dialogicd levels. That
corresponds to the point where bath partners can reproduce eab ather's derivations
within the given damain of conversation. At that point, the "concepts' of the
participants form a stable and self-coherent set which arises as a fixed pant of the
transformations that lead to it. At every stage of the dialogue, recaved informationis
interpreted by means of the respedive participant's current methods and statements.
Asthe dialogue develops, this basis changes, and so dothe participant’ s answers.

In ather words, Conversation Theory as a omputerized methoddogy hes an
explicit concern with the historicd knowledge badkground d the individual, and
with the dhange of this historicd knowledge badkground and so this theory is indeal
hermeneuticd in the sense we used throughou this paper. Of course, it is yet to be
seen whether Conversation Theory (from which computer-based daogue systems
have anerged) or Winogad's more recent systems [Adler and Winogad 1993 will
ever be developed to a level of usefulness that compares to their theoreticd
originality; anyway, the ideas are there.
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NOTES

' An analysis of the relationship of the present approach to ather cited works, as well as to
philosophicd predecessors such as Bergson, Whitehead, or H. Weyl, was offered in a number of
ealier writings [Kampis 1989 1991a,b, 19923, 1994q].

2 A study d definability and computability issies can be started at this point. For a discusson o
such problems, see[Kampis 19944.

°| can hea some readers say that part of this sntence ®uld just as well come from the aitopaesis
theory of Maturana and Varela. However, in autopdesis sif-production is a primitive concept and
not a derived ore, as here; therefore, it islogicadly possble to acceot autopaesis but to regjed self-
modificaion a moleaular hermeneutics, and the other way around For instance the use of an
informational language or the idea of groundng the properties of a dosed organizaion in
elementary interadionsis entirely excluded from autopdesis by its very definition, as that theory is
based onaform of irreducible self-reference
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