VIII

Information, Language,

and Society

The concept of an organization, the elements of which are them-
selves small organizations, is neither unfamiliar nor new. The loose
ft.?dgrations of ancient Greece, the Holy Roman Empire and its
similarly constituted feudal contemporaries, the Swiss Companions
of the Qath, the United Netherlands, the United States of America,
g‘;gizlzeRmanglpnited States to the south of it, the Union of Socialist

t Re . : b 2
the politicg?sf:}::; jre '?‘1111 eiamfplis of l;lerarchles of organizations on
P Of lesser phon ié o ﬁ :Vli,-t an f? }T-Iobbes, .the Man-State made
in scale, Shile I:eib 1 tllustration of the same idea one stage lov.ver
teally 5 plemen, hl’llZ.S treatme_nt. of the ll.vmg organism as being
COrpuscleg, have, t‘;’ _er;a.m qther living organisms, such as tl}e blf)od
tis, in gyt o ellr ife, is but anotl}er step in the same .dlrectlon.
cell the ory. ,a(:cord(? Y more t.han a phllosophlca,l- anticipation of the
Woderg e fike) e lnlg,;' to which most of 1-:he amimals and plants of
nits, cells, which | all of thosg of large dimensions are made up of
WVing Organisy, lave many if not all the attributes of independent
the building bri.k The multicellular organisms may themselves be
EUese Man.of. \:ars of organisms of a higher stage, such as the Portu-
d?;flenterate poly g Which is a complex structure of differentiated
theerent ways tOPS(;PWhere the several individuals are modified in
Whof)ccretion, the re ve éhe hutrition, the support, the locomotion,
St:i.ctl Production, and the support of the colony as a
Y s eal::

Peaking, Such a Physically conjoint colony as that poses
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156 CYBERNETICS

no question of organization which is philosophically
: . €epe
which arise at a lower level of individuality, l); is Sgi;hs_’f}those
ITe

with man and the other social animals—with the herds of }, brent
d

or cattle, the beaver colonies, the hives of bees, the nests of w o
ants. The degree of integration of the life of the communita;ps ’
May

very wel.l a,p.pl.'oach th.e levelshown in the conduct of g g ngle individyg]
yet the individual will probably have a fixed nervous system i
permanent topographic relations between the elements an(i W;th
manent ef)nnectiqns, \.wvhile the community consists of individgalrs;
with shifting relations in space and time and no permanent, unbreak-
able physical connections. All the nervous tissue of the ,beehive is
Fhe nervous tissue of some single bee. How then does the beehjve act
in unison, and at that in a very variable, adapted, organized unison’
Obv1c.>us.1y, the secret is in the intercommunication of its members.

This intercommunication can vary greatly in complexity and
conte.nt. With man, it embraces the whole intricacy of language
and literature, and very much besides. With the ants, it probably
does not cover much more than a few smells. It is very improbable
that an ant can distinguish one ant from another. It certainly can
distinguish an ant from its own nest from an ant from a foreign nest,
and may cooperate with the one, destroy the other. Within a few
outside reactions of this kind, the ant seems to have a mind almos®
a8 patterned, chitin-bound, as its body. It is what we might expect
@ priori from an animal whose growing phase and, to a large extent,
whose learning phase are rigidly separated from the phase of matur®
activity. The only means of communication we can trace iI,l th.e .
are as general and diffuse as the hormonal system of commumc"‘]’“tlorll
within the body. Indeed, smell, one of the chemical senses; generd
and undirectional as it 18, i1s not unlike the hormonal influences
within the body. m

Let it be remarked parenthetically that musk, civet, castoreube:
and the like sexually attractive substances in the mammals e Ily
regarded as communal, exterior hormones, indispensable, especi)er
in solitary animals, for the bringing the sexes together a’t.the e
time, and serve for the continuation of the race. By thiS they
mean to assert that the inner action of these substances, G
reach the organ of smell, is hormonal rather than nervous: s those
to see how it can be purely hormonal in quantities as s 1:)0 Jittle
which are readily perceivable; on the other hand, we K nowhormoﬂa
of the action of the hormones to deny the possibility of the‘\/l oreover
action of vanishingly small quantities of such substances- jjcivetone
the long, twisted rings of carbon atoms found in muskone an
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do not need too much rearrangement to form the linkeg Ting structure
characteristic of the sex hormones, some of the vitamins, and some
of the carcinogens. | df’ not care to pronounce an opinion on this
natter; I leave it as an interesting speculation.,

The odors perceived by the ant seem to lead to a highly standard-
ized course of conduct; but the value of a simple stimulus, such as an
odor, for conveying information depends not only on the information
conveyed by the stimulus itself but on the whole nervous constitution
of the sender and the receiver of the stimulus as well. Suppose I
find myself in the woods with an intelligent savage who cannot speak
my language and whose language I cannot speak. Even without any
code of sign language common to the two of us, I can learn a great
deal from him. All T need to do is to be alert to those moments
when he shows the signs of emotion or interest. I then cast my eyes
around, perhaps paying special attention to the direction of his
glance, and fix in my memory what I see or hear. It will not be
long before I discover the things which seem important to him, not
because he has communicated them to me by language, but because
I myself have observed them. In other words, a signal without an y
intrinsic content may acquire meaning in his mind by what he
observes at the time, and may acquire meaning in my mind by what I
observe at the time. The ability that he has to pick out the mm.:nenfc-s
I my special, active attention is in itself a language as varied in
Possibilities ag the range of impressions that the two of us are able
to “Iicompass. Thus social animals may have an active, intelligent,

flexible means of communication long before the development of
AMguage,

W.h atever means of communication the Pago may ha',ve, lt;aills:
Sgislble to define and to measure the amount of mformfl e E“*;ion
av;ﬂt%the race and to distinguish it from the amount of informa

a

le to the individual. Certainly no information av(ai;lf?;letltlz
Chay; also available to the race unless 111t tngzahavior of
Facia,rlo-r O.f one individual to another, nor is even t har ® fividuals
from “gnificance unless it is distinguishable b.y ot e130 il s
Certa; ®r forms of behavior. Thus the question aste N ilability
depenn Plece of information is racial or of p.urely P”V:; ing a form of
Activiy Jon .Whether it results in the indiv1('lua-l assu Ot activity by
Othe, Y Which can be recognized as & distlnCt_forI'?l in turn affect
thejy mffmbers of the race, in the sense that 1t W1

actiy;
Iy bvity, and so on.

*Cope ()efsp()ken of the race. This is really to° blﬁy spea
Most communal information. Prope

the
g term for
ad king, the

-
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community extends only so far as there extends an effectyg

mission of information. It is possible to give a sort of mea trapg.
aSure ¢,

this by comparing the number of decisions entering 5 gro

outside with the number of decisions made in the group u\?] frop,
! thus measure the autonomy of the group. A measyre of t};e eﬁe Can
3 size of a group is given by the size which it must M toe}c,t]ve
i achieved a certain stated degree of autonomy, ave

A group may have more group information or ]

€8S group info,
. A . ma.
tion than its members. A group of non-social an &

. . : tmals, tempor ),
assembled, contains very little group mformation, even though its

f;:

|

". f members may possess much information as individualg This i
o | because very little that one member does js noticed by the others and

R o

E 1s acted on by them in a way that goes further in the group. On the
; other hand, the human organism contains vastly more information,
in all probability, than does any one of its cells. There is thus no
t necessary relation in either direction between the amount of racial
g or tribal or community information and the amount of information
!- available to the individual.

f' As in the case of the individual, not all the information which is
!

i

¥

e

2

available to the race at one time is accessible without special effort.
There is a well-known tendency of libraries to become clogged by
their own volume; of the sciences to develop such a degree of special-
ization that the expert is often illiterate outside his own minute
specialty. Dr. Vannevar Bush has suggested the use of mechanical
aids for the searching through vast bodies of material. These
probably have their uses, but they are limited by the impossibility
of dlassifying a book under an unfamiliar heading unless some
particular person has already recognized the relevance of that heading
for that particular book. In the case where two subjects havt:‘: tllle
same techniques and intellectual content but belong to wide )tf
separated fields, this still requires some individual with an almos
Leibnizian catholicity of interest. _ b
In connection with the effective amount of communal. n?formam;)n "
one of the most surprising facts about the body politic is its eXt::; -
lack of efficient, homeostatic processes. There is a belief, currtifi ol
many countries, which has been elevated to the rank _Of ax o If a
article of faith in the United States, that free competition lShl;Sezs of
homeostatic process: that in a free market the individual selfis o ble
the bargainers, each seeking to sell as high and buy as IOW.a]S] fedoun
will result in the end in a stable dynamics of prices, and wj]: the very
to the greatest common good. This is associated V_Vlt eking t0
comforting view that the individual entrepreneur, In S€

s I T g A g - b
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rd his OWD interest, is in some manner a public benefactor and
fof“t - earned the great re.wards with which society has showered
hf*s Unfortunately, the ev1de_nce, such as it .is, is against this simple-
nded theory: The ma-rket is a game, which has indeed received
, simulacrum in the family game of Monopoly. It is thus strictly
bject 0 the general tcheory of.games, developed by von Neumann
il Morgenstern. This the.ory is base(.i on the assumption that each
laver, at every stage, In v.lew of the information then available to
him, plays in accordance with a completely intelligent policy, which
will in the end assure him of the greatest possible expectation of
eward. 1t 18 thus the market game as played between perfectly
intelligent, perfectly ruthless operators. Even in the case of two
players, the theory 1s complicated, although it often leads to the
choice of a definite line of play. In many cases, however, where
there are three players, and in the overwhelming majority of cases,
w+hen the number of players is large, the result is one of extreme
determinacy and instability. The individual players are compelled
by their own cupidity to form coalitions; but these coalitions do not
generally establish themselves In any single, determinate way, and
usually terminate in a welter of betrayal, turncoatism, and deception,
which is only too true a picture of the higher business life, or the closely
related lives of politics, diplomacy, and war. In the long run, even
the most brilliant and unprincipled huckster must expect ruin; bub
let the hucksters become tired of this and agree to live in peace with
one another, and the great rewards are reserved for the one who
w.atches for an opportune time t0 break his agreement and betray
l.lls companions. There 1s no homeostasis whatever. We are
mVO!ved in the business cycles of boom and failure, in the successions
of fhct-a,t-orship and revolution, in the wars which everyone loses,
which are so real a feature of modern times.
: Na.turally’ von Neumann’s picture of the player as a completely
mtelhg(’fnt, completely ruthless person is an abstraction and a
E{’;:::smg of thc:a fa:cts. It is rare to find a large number of thorouglgtll}'
knaVe:I; unprincipled persons playing a game together. thheIiz a.r:
st iisemblg, there will always be fools; and Wh?ire 11';1 eoi))(')ect ",
exploitatioiu;’ﬁment numbers, they offer a more pro ftal kfas b]ecome
3 Subject, w 1(1)r the knaves. ‘The psychology of the > Instead
of lookin e wort.h the serious at?entlon of the kna,fvef._ it
eumang, out for his own ultimate 1ntere?st, after the aisl.uﬁ N
arge, i a: gamesters, the fool operates in a manner whic > yThis
policy of | predictable as the struggles of a rat in & m¥ il
les—or rather, of statements irrelevant to the U ut
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make him buy a particular %)rand of cigarettes: thyy policy will
so the party hopes, indgc? h{m to vot'e' for a Particular Caf;did; :
any candidate—or to‘ join in a political witch hunt, . s
| precise mixture of religion, pornography,.and Pseudo scienc, in
k sell an illustrated newspaper. A certain blend of “’hEedﬁmn
bribery, and intimidation “:i]l induce a young scientist t Workrz,f
guided missiles or the atomic l?omb. To determine these, we ha‘.n
our machinery of radio fan ratings, straw votes, opinjon sampliy :
1 and other psychological investigations, with the common Inanga;
i their object: and there are always the statisticians, sociologists
‘ | and economists available to sell their services to these undertaking;
Luckily for us, these merchants of lies, these exploiters of gullj bﬂit‘_‘
have not yet arrived at such a pitch of perfection as to have things ;{]j
i their own way. This is because no man is either all foq or all knave.
The average man is quite reasonably intelligent concerning subjects
which come to his direct attention and quite reasonably altruistic
in matters of public benefit or private suffering which are brought
before his own eyes. In a small country community which has been
running long enough to have developed somewhat uniform levels of
intelligence and behavior, there is a very respectable standard of care
for the unfortunate, of administration of roads and other publie
facilities, of tolerance for those who have offended once or twice
against society. After all, these people are there, and the rest of the
community must continue to live with them. On the other hand,
in such a community, it does not do for a man to have the habit of
overreaching his neighbors. There are ways of making him feel the
weight of public opinion. After a while, he will find it so ubiquitous,
so unavoidable, so restricting and oppressing that he will have to
1 leave the community in self-defense.
N Thus small, closely knit communities have a very COHSid,erable
measure of homeostasis; and this, whether they are highly literat¢
communities in a civilized country or villages of primitive_savag”:
Strange and even repugnant as the customs of many barbarians may
seem to us, they generally have a very definite homeostatic "alllf£
which it is part of the function of anthropologists to interpret'i‘he‘.
1s only in the large community, where the Lords of Things a8 - ion
Are protect themselves from hunger by wealth, from public OPITS of
l.)y privacy and anonymity, from private criticism by the la;:]es&
libel and the possession of the means of communication, that rut 60"
1ess can reach its most sublime levels. Of all of these antl-l.lO;tion
§tatic factors in society, the control of the means of communic
13 the most effective and most important.

Or
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e lessons of the present book is that any organism is
One Oet or in this action by the possession of means for the
peld -thg | use, retention, and transmission of information. 1In a
sequl o large for the direct contact of its members, these means

ess, both a8 .t concerns books and as it concerns news-

. the radio, the telephone system, the telegraph, the posts, the
paper® the moVies, the schools, and the church. Besides their

ater, . .

Fhfrinsl jmportance 2 means of communication, each of these serves
ﬂ}aher cecondary functions. The newspaper is a vehicle for ad-
0 ]

vertis\c:ment and an ir'lstrument for thfa monetary gain of its proprietor,
|so the mOVIes and the radio. The school and the church
are rely refuges for the scholar anc} the saint: they are also the
pome of the Great Educator and the Bishop. The book that does
jot earn mMoney for its publisher probably does not get printed and
certainly does not get reprinted.

In a society like ours, avowedly based on buying and selling, In
which all natural and human resources are regarded as the absolute
property of the first business man enterprising enough to exploit
them, these secondary aspects of the means of communication tend
to encroach further and further on the primary ones. This is aided
by the very elaboration and the consequent expense of the means
themselves. The country paper may continue to use its own reporters
to canvass the villages around for gossip, but it buys its national
news, its syndicated features, its political opinions, as stereotyped
“hoiler plate.” The radio depends on its advertisers for income, and,
as everywhere, the man who pays the piper calls the tune. The
great news services cost t0o much to be available to the publisher
of moderate means. The book publishers concentrate on books that
are likely to be acceptable to some book club which buys out the
whole of an enormous edition. The college president and the
f;ShOP_’ even if they have no personal ambitions for power, have

pensive institutions to run and can only seek their money where the
money is.

CO;I;I}I‘:E on 3:11 sides we have a triple constriction of the means (_)f
favor Ol;fitlon: the elimination of the less proﬁtable means n
hands of £ }? more proﬁtable; the fact that these means are in the
R ® Very limited class of wealthy men. and thus naturally
ss the opinions of that class; and the further fact that, as one

of the chief aven 43 ’ 1 7 the attract
above all th ues to political and persona power, they e
More thap (l)Se ambitious for such power. Tl}at system WHIC
hrown g; all chers should contribute to social horfleostasm 18
irectly into the hands of those most concerned 1n the game

R
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: have already seen tq b
d money, which We. :
o -p? wr?'lc‘ijll:)meostatic elements In th? commul.nt)[. It
chie 3 t the larger communities, sub]ef:t to this disrupt
thel':aj ;afar less communally available information thg
con

> One of .
IS no Wonder
1ve Influepe,

s l : n 11“;he Smalle,
) : the human elements | hi

ties, to say nothing o oo all
22$nm12$t;es are built up. Like the wolf pack, although let y

hope to a lesser extent, the State is stupider than
po’?‘i?:si'uns counter to a tendency much voice;zd am
executives, heads of great laboratories, and: th_e .hke, t.o
because the community is larger than the individua] it
| intelligent. Some of this opir}ion 18 due to po. more th
‘ delight in the large and the lav_lsh.. Some of it is due to
possibilities of a large organization for good.‘ Not
however, is nothing more than an eye for the main cha
ing after the fleshpots of Egypt.

i There is another group of those who see nothing good in the

anarchy of modern society, and in whom an optimistic feeling that
there must be some way out has led to an overvaluation of the
possible homeostatic elements in the community. Much as we may
sympathize with these individuals and appreciate the emotional
dilemma in which they find themselves, we cannot attribute too
" much value to this type of wishfu] thinking. It is the mode of thought
of the mice when faced with the problem of belling the cat. Un-

ant for us mice if the predatory cats
ut—who is going to doit? Whois to
assure us that ruthlesg power will not find its way back into the
hands of thoge most avid for it?

I mention thig Mmatter because of the considerable, and I think
false, hopes which Some of my friends have built for the social
efficacy of whatever neyw Ways of thinking this book may contain.

hey are certain th control over our material environment has
far outgrown oyr control over oyr social environment and our
understanding thereof Therefore, they consider that the main
task of the immediate future is to extend to the fields of al,nthropc'lot‘:v',y ?
of sociology, of €Conomics, the methods of the natural sciences, in

leving a like Measure of success in the social fields.

. ng-this Necessary, they come to believe it possible. 'In

- Maintain, they show ap excessive optimism, and a mis-
re of all scientific achievement.

most of its gop,.

Ong businegg
assume thyt
is also more

an a childigy

a sense of the

a little of jt,

nece and a Just-
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» observer We have seen in the case of astronomy that this
from alt from the enormous scale of certain phenomena with
res man, so that man’s mightiest efforts, not to speak of his
reSPectl tsce cannot make the slightest visible impression on the celes-
mere & a;l a ’ In modern atomic physics, on the other hand, the
tiafl WOOf ’;he unspeakably minute, it is true that anything we do will
seiene” influence on many individual particles which is great from
have 9;2 ¢ of view of that particle. However, we do not live on the
the £Oof the particles concerned, either in space or in time; and the
sechnts that might be of the'greatest §igniﬁcance fFom the point of
view of an observer COIIfOI‘I-nlr-lg to thelr‘ scale of existence appear to
us—with some exceptions, it is true, as in the Wilson cloud-chamber
experiments——only as average mass effects in which enormous
populations of particles cooperate. As far as these effects are
concerned, the intervals of time concerned are large from the point
of view of the individual particle and its motion, and our statistical
theories have an admirably adequate basis. In short, we are too
small to influence the stars in their courses, and too large to care about
anything but the mass effects of molecules, atoms, and electrons.
In both cases, we achieve a sufficiently loose coupling with the
phenomena we are studying to give a massive total account of this
coupling, although the coupling may not be loose enough for us to
be able to ignore it altogether.

It is in the social sciences that the coupling between the observed
phenomenon and the observer is hardest to minimize. On the one
hand, the observer is able to exert a considerable influence on the
Phen9mena that come to his attention. With all respect to the
lfn'telhgence, skill, and honesty of purpose of my anthropologist
‘:‘;Z:;lids,tl cannot think that any community which they .ha've in-
hag ﬁg}?efldh‘ylu ever be quite the same afterward. Many a missionary

@ his own misunderstandings of a primitive language as law
¢ternal in the process of reducing it to writin There is much in the
social habitg of uems g & s W e
8¢t of mal; a people which is dispersed and distorted by the mer
which it?d ing inquiries about it. In another sense from that m

18 usually stated, traduttore traditore.

103&33 other ha,r.1d, the social scientist has not the advantage of
ubiquity OWIn on his subjects from the cold heights of eternity and
a'nimalcu.le t may be that there is a mass sociology ‘of ?;he human
ut thig ig | 0bserv6§ like the populations of Drosophila In & bottle,
Ourse]yegq :rOt N 30_01010gy in which we, who are human ammalculeg
abouyt, hl;m © particularly interested. We are not much concerne

an rises and falls, pleasures and agonies, sub specie
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aeternitatis. Your anthropologist reports the Customg ,
with the life, education, career, and death of people whoge |
is much the same as his own. Your economist ig mogt intepey, 2
predicting such business cycles as run t'heir Course jp e
generation or, at least, have repel."cussmns which affect . an 5
differentially at different stages of hfs career. Fey phﬂosop gy,
politics nowadays care to confine their Investigationg to the Wo(relrs of
Ideas of Plato. dof
In other words, in the social sciences we have tq dea]
statistical runs, nor can we be sure that a considerable part of y
we observe is not an artifact of our own creatiop_ An investiga,t- at
of the stock market is likely to upset the stock market. e are ;on
much in tune with the objects of our investigation to be good " ;0
In short, whether our investigations in the social sciences he statistieaj
or dynamic—and they should participate in the natype of bhoth_
they can never be good to more than a, very few decima] Places, ang
in short, can never furnish us with a quantity of verifiable, signiﬁcam:
information which begins to compare with that which we have
learned to expect in the natural sciences, We cannot afford to neglect
them; neither should we build exaggerated expectations of thej,
possibilities. There is much which we must leave, whether we like

it or not, to the un-“scientific,” narrative method of the professional
historian.

wi th shOI’t

Note

There is one question which properly belongs to this chapter,
though it in no sense represents a culmination of its argument. .It
is the question whether it js possible to construct a chess-playing
machine, and whether this sort of ability represents an csessen.tlé\»l
difference between the potentialities of the machine and the m{ﬂ‘li-
Note that we need not raise the question as to whether it is possible
to construct a machine which will play an optimum game in the sense
of von Neumann. Not even the best human brain apPrOXima’teSttz
this. At the other end, it is unquestionably possible to consm;‘cthe
machine that will Play chess in the sense of following the rules (l) o
game, irrespective of the merit of the play. This is es.sentud jli'ng
more difficult than the construction of a system of interlockl

,___._4
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