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| had intended to begin this talk, as one so often
does to break the ice in plenary sessions, by being funny
about sone trivial matter. But Professor Trappl’s sad
announcenent has put nme in a state of shock.

Havi ng been traveling for the last two weeks, | had
not heard of CGordon Pask’s death until this noment —and
the loss is far too great to grasp. Gordon had generously
supported ne sone thirty years ago when | entered academ a
in the United States, and there is no end to the help his
| deas gave ne in devel oping ny thinking. Now | am crushed
by the profound regret that a friend has gone whom| have
not thanked nearly enough for the inspiration he provided.

So let me start ny talk by saying |I sincerely hope
that a know edgeabl e scholar will collect and record the
history of the first ten or fifteen years of cybernetics
before too many of the fascinating personal and
intellectual details of its inventors are irrevocably
forgotten. |, unfortunately, amanything but a
know edgeabl e scholar. | only had by chance sone
opportunities to witness the devel opnent of this
revol utionary discipline as an enthusiastic outsider who
was profoundly influenced by it.

The point that struck me at the outset was that the
founding fathers, especially Norbert Wener and Warren
McCQul | och, thought of their enterprise not nerely as a
t echni que but al so as a new and powerful approach to



phi | osophy. But the two interests quickly separated, and
t he spectacul ar mat hemati cal and technol ogi cal successes
of cybernetics have until recently all but obscured the
phi | osophi cal potenti al .

Judgi ng by the list of synposia announced in our
present program the focus of this conference, too, is
| argel y upon technical innovations and new applications in
a variety of domains. | amtherefore taking something of a
ri sk by tal king about cybernetics and the art of living. |
can only hope that in the end you will forgive ne.

| want to begin by recalling a statenment Warren
McQull och made in a lecture at the University of Virginia
in 1948. “To have proved an hypothesis false,” he said,
“is indeed the peak of know edge.” The “real” world does
not show us when we are right, but when we are wong. Al
we experience are the constraints that prevent us from
acting in certain ways.

Wen | read McQulloch’s paper in the early sixties, |
had | ong been thoroughly dissatisfied with traditional
epi stenol ogy. The statement was a revelation. Alittle
| ater | came across Gregory Bateson's paper on “Cybernetic
expl anation” (1972), in which he explained that what makes
cybernetics different fromother scientific enterprises is
the fact that it operates with constraints rather than
with efficient causes. He cited the theory of evolution as
a prine exanpl e, because natural selection only elimnates
what does not fit. The properties that allow an organi sm
to survive are not created by selection but are the result
of random vari ati ons.

The theory of evolution applies to species and to the
heritabl e properties that characterize them Species have
no know edge, they are what they are, and the organi sns
t hat conpose the species either have the properties that
enable themto survive, or they don't.

But there are many organisns that we call intelligent
because they are able to learn fromtheir experience. Wat



they learn, of course, is not heritable —but it may help
themto survive. They learn to avoi d sone constraints of
the world which they experience. In other words, they
learn to fit better between the obstacles their
environnent puts in their path.

If one takes this idea of fitting and applies to the
probl em of how we gain the know edge on the basis of which
we try to lead our lives, one cones to a theory of know ng
that is radically different fromnost of the
epi stenol ogi es of traditional philosophers.

Because Vienna is sonething of a stronghold of
“Evol utionary Epi stenol ogy”, | want to stress that the
nodel of cognition | amtal king about does not fit that
nold. The main reason is that know edge in the
cybernetical nodel is never know edge of a real world. It
I s knowl edge of what one can or cannot do. The obstacl es
that mani fest thensel ves as constraints are nerely the
limts of the space that is accessible to experience. They
are relative to the organisnis way of experiencing, not
representati ons of an i ndependent reality. Know edge, in
this theory, is therefore not a picture of reality, but a
repertoire of actions and thoughts which in past
experience have turned out to be successful.

In this sense, this theory of know ng repl aces the
notion of true representation with the notion of
viability. —Rather than go into the details of that
theory which is laid out el sewhere (cf. d asersfeld,

1995), | shall give you tangi ble exanples of how | see it.

| spent the last ten days in Chanoni x and the

nount ai ns around Montblanc. It was a nostal gi c experi ence,
because until forty years ago | spent many a spring skiing
on the glaciers of the Alps. In those days there were no
cabl e cars and ot her nmechani cal devices to bring thousands
of skiers to the tops of nountains. You were al one there,
and if you wanted to ski down a nountain, you first had to
clinb it.




In retrospect, it struck ne as a good exanpl e of
dealing with constraints. If you wanted to go up or down a
nmountain, you had to look a it rather carefully. You
wanted to reach the sunmt —but it woul d have been a
m stake sinply to ook for an easy way up. As an
experienced nountai neer, you first of all figure out where
you nmust not go. You try to see possi bl e aval anches, ice
breaks, crevasses, and other fatal constraints. Only when
you have, so to speak, blocked out the treacherous parts
of the nountain, would you begin to plan your way up. At
this point, you do nmake choi ces, but you nake them within
the space |eft between the nountains constraints. To
“know’ a nountain neans to know where, on its sl opes, you
are relatively safe; it nmeans to have |l earned the viable
pat hs.

(ne can cone to the notion of viability in many ways.
One of themis the principle that Leibniz and Maupertuis
formulated a long tinme ago: The principle of |east action
or, respectively, of |east resistance.

Water will followthe pull of gravity as far as it
can. Wien it rains on a hill, the rain water runs down
wherever it finds a way. If it is stopped, it will collect
and eventually flow over or around the obstacle. This, in
turn, changes the shape of the hill, makes new pat hs
vi abl e, and encounters new constraints.

But et me return to the origins of cybernetics.

Besi des shifting the focus of attention fromcauses to
constraints, it brought about another fundanental change
by | aunching the theory of conmmunicati on.

When d aude Shannon formul ated the theory
mat hematically, he was careful to state in the first two
pages of his sem nal paper that what he called
“informati on” had nothing to do with senmantics. The
I mpul ses that travel in a comunication channel froma
source to a sink are changes of sone form of energy. They
are “signals” only to those who are in possession of the



rel evant code. The code itself is not part of the
transmssion. The signals are instructions to sel ect
specific parts of the code. And “information”, in the

t heory of comunication, does not refer to the nmeani ng of
the coded el enents, but is sinply the nmeasure of how nmany
or how few of the pre-established el enents the signals
sel ect .

You probably know all this —but it is good to
remenber it when soneone is speaking.

Nor bert Wener provided the marvel ous exanpl e of the
fl ower shops that use their own econom cal system of
conmmuni cation. If a young man in Vienna spent a few happy
days with an Anerican tourist and, now that she has |eft,
he wants to deepen the inpression he nade on her, he m ght
go to a flower shop and arrange for a dozen red roses to
be sent to her in Los Angel es on her forthcom ng birthday.
The fl ower shop then cables the address, the sender’s
name, and a specific nunber, say 54. By neans of two
sinple digits the nunber instructs the receiving shop to
select 12 red roses and the nessage “Happy Birthday”.

Don't think that | have done this so often that | know
the florists’ code by heart. | just invented the nunber
54. But florists do use such nunbers for the selection of
specific flowers and all sorts of good w shes and
condol ences. My point in nentioning it here is sinply that
the nunber is nmeaningless unless it is interpreted or
decoded by a person who knows the code. The “infornmation”
the nunber carries in this context is no nore than that it
i ndi cates and thus selects a particular itemout of all
t he nessages the florists’ code contains.

Thi s fundanental condition was unfortunately
di sregarded by nearly all the linguists who went into a
frenzy of excitenent when they heard of Shannon’s theory,
and they pronptly conmpounded their confusion by speaking
of “Informati on Theory”, while Shannon had deli berately
called it “Theory of Communi cati on”



Human | anguage is, of course, a conmunication system
and it is therefore quire enlightening to apply Shannon’s
theory to it. But language is also different from al
artificial or technical communication systens. The cruci al
difference is that in | anguage we do not start out with a
pre-established code, but each of us to learn it by using
it.

You nmay say this is nonsense, because we have
dictionaries that tell us the neanings of words. True, we
have dictionaries —but how do they tell us the neanings
of the words we | ook up? They use other words. Just think
for a moment how far you would get if you had to | earn
Morse code by trying to use it.

A one-year old child, in the process of acquiring
| anguage is alnost in as difficult a position. | say
“al nost”, because there is an inportant difference: the
| anguage the child has to learn is constantly bei ng used
by the speakers within the child s field of imedi ate
experience. An exanple may help to show what | nean. Let
us say a nother says to her child: “It’s tinme for your
bottle.” She goes to fetch the bottle, puts the nipple to
the child s nmouth, and says: “Drink your mlk!”

The child begins to suck (because it sucks everything
that touches its lips) and it feels the liquid inits
mouth. No doubt it will formsone association between the
sound of the words, the touch of the nipple onits |ips,
and the feeling inits mouth. But it will take a great
many ot her experiences with drinking water or orange
juice, with cups and gl asses, and with many ot her word-
sounds, before the child has sorted out approxi mate
neani ngs for “bottle”, “drinking”, and “mlk”. And the
nost inportant aspect of this learning situation is this:
t he experiences of bottle, drinking, and mlk, wth which
the child associates the sounds of these words, are the
child s subjective inpressions. They are neither the
not her’s nor anyone else’s. Nor are they “things in



t hensel ves” or instances of independent objects in a real
wor | d. They cannot be anything but the inpressions this
chi | d- subj ect happens to experience.

Cearly, in the case of words that are frequently used
i n everyday | anguage, these subjective inpressions becone
nore or less intersubjective in the course of linguistic
interactions with other speakers. But one can show t hat
even the conmonest words retain a margin of subjective
neani ng for each individual speaker. Linguists and
phi | osophers of |anguage usually subsune this nmargi n under
the term“connotation”, and they claimto be able to
separate the subjective conmponent neatly from “objective
denotation”. Fromour point of view, this claimrests on
the illusion that words refer to things in a real world.
In our theory —which we of course consider to be nore
adequate —words, as | hope to have shown, refer to
subj ecti ve experiences of the individual |anguage user.
The separati on between denotation and connotation thus no
| onger invol ves objectivity, but becones a question of
greater or lesser fit with the usage of other speakers.

The result of our investigations in this area is that
t he neani ngs of words and | onger segnents of |anguage are
never “shared” with others in the sense that they could be
considered the sanme for all nenbers of a | anguage
community. All one can say is that anong proficient
speakers of a | anguage, neanings are at best conpatible ,
I.e., they function simlarly in nost situations.

This is an inportant difference fromthe artificial,
t echni cal comuni cati on systens. There, the code that
best ows significance to the signals is established and
distributed to the comuni cators before any communi cation
takes place. In contrast, a child acquiring its human
| anguage enters into a systemthat is already in action
and as newconer it has to establish a code for him or
herself. This is a | aborious process that involves
countless trials and errors and | eads at best to viable




approximations. In fact, it is an endl ess process. No
matter how old you are and how | ong you have been speaki ng
your | anguage, every now and then you di scover that you
have been using a particular word in a way that is not
conpatible with the accepted usage of your conmmunity. You
were unaware of the idiosyncrasy, sinply because the
situation in which the di screpancy becones rel evant had
not occurred in your past experience.

On the surface, this may seemto have little to do
with the art of living, but it is obviously a factor in
the art of reading. How often do you open a book on an
intell ectual subject, and in the first few pages you cone

across a statenent that seens quite nonsensical. If you
are an inpatient reader, you may say to yourself, this
author is a fool —and you put the book away. But if,

i nstead, you keep in mnd that the neani ngs of words are
essentially subjective constructs of individual |anguage
users, you will tend to w thhold judgenent. The aut hor,
you Wi Il say to yourself, is supposed to be intelligent
and therefore it is likely that what he or she has witten
nmakes sense to the witer. In this case you will nake an
effort to find out what this sense could be. Quite often
such an effort is worth making, because it nmay lead to the
realization that the text not only uses sone terns in an
unfam liar way, but also that this new way nakes good
sense. Wenever this is what you manage to find, you have
| ear ned sonet hi ng new —and that, after all, is the deeper
pur pose of reading.

How many phil osophi cal debates could be turned into
productive discussions, if only the participants were not
quite so convinced that the meani ngs they have associ at ed
with words are the only legitinmate ones.

How many quarrels between | overs could be avoided, if
one of the two considered that what the other says nay not
nean what it appears to nean.



Al this, of course, raises the question of what we
nmean when we say we have understood a piece of | anguage.
There is still the w de-spread view that words contain
their neaning the way a book contains pages. |f, however,
words are printed or spoken signals in the linguistic
communi cation system they cannot convey a fixed neaning.
They can only point to and sel ect whatever the reader or
| i stener has associated with them And the concept ual
structures that this person has associated with the given
words are abstractions fromthat individual person’s
experience, not fromthe experience of the witer or
speaker. No doubt each | anguage user’s associ ati ons have
been adapted and honed by years of |inguistic interactions
with others, but the material of which they consist is
under all circunstances subjective experience.

What, then, is understanding?

| want to suggest that understandi ng depends on the
sense you nake of what is said or witten. If the concepts
the words have called up in you, and the way the sentences
have pronpted you to relate them vyield a concept ual
network that fits the context created by what cane before
and is not countermanded by anything the speaker says or
does now, then you assume that you have understood what he
or she intended.

This, of course, is a sinplification. Wat | called
context is usually a hierarchy of different contextual
| evel s, such as your past experiences with the speaker or
aut hor, your own construction of the experiential world in
general, certain expectations you have forned, and ot her
things as well. However, the point | want to enphasize is
that on all levels it is a question of fit —not a
question of receiving or reproduci ng conceptual structures
that originated in the speaker’s head. Wiat a speaker or
aut hor wants to say is forever inaccessible —you can only
interpret what he or she actually said.
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You may wonder why | spent so nuch tine tal ki ng about

| anguage. | had two reasons. The first is that much of our
living is done in conjunction with others, and | anguage is
i nseparable fromthe social context. | therefore feel that

a coherent nodel of how |inguistic communication works is
a great help in managing our social interactions and thus
our life.

It would nake our |ives nore pleasant, for instance,
if every tine one is about to shout at soneone: “But |
told you so!” one renenbered that telling does not
guar ant ee bei ng under st ood.

The second reason is that the principle of
interpretation and viable fit that | have outlined with
regard to understandi ng | anguage is equally applicable to
under standing the world in which we find oursel ves |iving.
V& have no nore access to an ontological reality than to
t he thoughts of another person. Al we have to go on is
our experience. In both cases we interpret what we see,
hear, and feel, and we construct nodels that shoul d enabl e
us to nmake predictions.

At an earlier edition of this conference, sone years
ago, | suggested that if the nodel we have constructed of
the person we live with has served us well for sone tine,
we tend to believe that it has captured how t hat person
really is. But sooner or |ater our conpani on does
sonething that we did not expect. This may irritate us,
and we reproachfully say: “You have changed!” —COften this
is not at all the case. The other has nerely shown an
aspect we had not incorporated in our nodel, because no
prior situation has brought it to the fore. Qur surprise
and our irritation would be greatly mtigated if we kept
in mnd that the other we knowis not the other as he or
she is, but a nodel we have constructed on the basis of
not hi ng but our own experience.

The very same happens to the scientist who constructs
a nodel of, say, the planetary systemor the universe. If
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t hat nodel works well and provides useful answers to the
gquestions that are asked, it cones to be regarded as a
true description of reality. But sooner or |ater sonething
i nconpatible is observed, a precession of Mercury or a
beam of |ight that does not follow a straight |ine. Such
observations constitute constraints that denolish the
viability of the accepted nodel. It no longer fits the
scientists’ expanded experiential world. At first there
usually is sonme incredulity and a great deal of reluctance
to accept such failure. Eventually, however, a new nodel
Is constructed with the hel p of new concepts that make the
shocki ng observations seem norrmal and expect ed.

Al thisis in harnony with the fundamental principles
of our discipline, for cybernetics is the art of creating
equilibriumin a world of possibilities and constraints. —
And | woul d suggest that this is also a viable definition
of the art of I|iving.
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