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Cybernetics is defined as the science of communication and control
in the organiem and machine. It deals with the character and function
of complex systems operation, including those that are self-orgsnizing
and adaptive.
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The home heating furnace controlled by a thermcstat is a simple
example of one of the basic concepts of Cybernetics---namely the
neaative feedback circuit, The bimetallic thermal elecment of the
thermostat measures the room temperature and provides negative feecdback
to the furnace, i.e., by sending a signal which turns off the gas
when the rocm temperature is too high and a signal to turn the gas on
when the room temperature is too low,.

There are mathnematically cimilar feedback lcocops in automatic
control systems in manufacturing plants, chemical plants, communicstion
systems, and computing systems. Analogous feedback systems occur
in nature~--in the complicated balfance of the human glands, muscies and
nerveus system; in our psychological reactions; and in the intsraction
of groups of people in social and political systems. The further we
go from physical and chemical systems into psychologicz! and social
gystems the less detail we know Tor sure, but the feedbick loop concepts
help us in our resexrch, The more complex systems like the inter-
industry relationships in economics have so many potential feedback
{oops that it fs impractica!l fto show the relationships by drawing loons,
but the relatienships can be represented by mathematical matrices
which can be processed by computers to give us ifmportant indicators
of how our cconomy is functioning and what s significent for the
market in specific sectors of the economy.

There are some arguments between specialists and generalists as to
the scope of cybernetics. Norbert Wiener's definition of the scope of
cybernetics is discussed by Dr. J, ", Pierce of eil Telephone Lobora-
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torices in his book, Symbols, Siansle ond Nelsze, pp. ZOU-TH4.
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Ag an oxanple, let us start with the gencral stateuenta about thse
potential use of feodback circults given Norbert Wloner in higs books
and srticles,

Norbert Wienaer, Cyhernetics -- or Control and Compunics:tion in tho
Animal and the Machine, N.Y.:widey(1948)

Norbert wWiener, The Human Use of Humen Beings - Cybernetliecs and
Soclety Second Edition, N.Y.: Doubledey Anchor{l9:6)

Norbert Wiener, "Eight Years of Cybernetics and the Electronic Brain,"
Pocket Book Magazine, No. 2(19%5) pp. 45-60, esp pp. 56-60.

Without going into details, one reading the above references can
see that Wiener has pointed the way to the use of negative feedback
circuits in the study of many fields. For the next step soneone
rmust draw sonme soecifio circults or block diagrams. At the risk

of duplicating some ideas that @y lack of knowledge of the sceial
s¢lences conceals from me, I draw the following dlagrams as an
gettempt to start dlscussion of the utility of cybernetiés in
ainplifying our understanding ¢f the process of the maturing of a
human being. I don't expect 44& know how useful this process is
until I have broadecast about fifty to a hurdred coples around the
world. Then there is a good probability that I will have got coples
to a few of the peonle (not yet known to me) who can coapatently
review the usefulneas of thease dliagranms in the process of general
systemns research.

A sinmple negative feedback circult for representation of an
tndividval human being 1s shown 1n Flg. 2, Hers the 1ndividual
stores and amnplifies dats recelvad from the environment, The
individual transmits his reactlion through his own standards to
his inout to 1linit hie am»lification functions to a stable level
which! limite his reactions to oneas which are consistent with his
own ideas and the general standards of soclety.

The c¢hild who does not yet hzve hlis negative feedback loops

18 shown in Fig, 3, Here the nsarents provide the control loops
while the child ndeds guidance. The transitlon of the growing
child 1s shown in Fig. 4, Heressome resistance and capacitative
reactance is imserted in series with the parents control as the
growving child develops scme experlience and adopts some rules in
process of developing his ovn internal negative feedback loops.

The maturing youth is shown in Fig. 5 with the control of the parents
comnletely severed. The youth's uwn fecdback loops - experience and
rules have baconme larger, so that he ne longer needs the controls of
his narentas,

These negetive feedback loops may also exist on other levels.

The nreviouw sceries of feedback loops dealt with the invidual

snd his maturing, It may be possible to construct useful feedback
loopa to deseribe the fauily, groups, assoclatlons, corporations,
governments, and the United Naticno in a series of evels of
organization, each of which can be doscribed by a group of
feedback loops. The next few flgures 1lliustrate some first
approximations to somas of these lovies,
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Fig. 6 1llustrates the controls established by Congress and U.3.
supnrene Court decisions wrich stabilize the actions of the
exseutive denasrtment of the U.S. Government., fig. 7 Lllustrates
another type-of feedback loop where the senior sensators lnstesd

of the parents maintain econtrols on the Jjunior senators instead of
the child. Fig. 8 shows a rough approxiuation to the interactlon
of two world powers - the U.3.35.R., and the U.3.4. - within the

gtructure of the United Hatlons.

The drawing of theso dlagrans

hasn 't solved any problenms, but I hops that thoy provide a
sterting polint for psychologists and soctologlots to discuas
these reprecentations of the problems.
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Starting with fnvention of the steam engline, the appllication of
gunpowder'{n weapons, the development of other explogives, and the
Invention of electric motors and generators, a qualitative change
occured in human society., The resolution of major confliqta was
éh!fted to those who organized the most ehergy converters or power

amplifiers. Society ceased to be so dependent upon the force of

numbers of soidiers or sliaves, but became more dependent upon the
technology of the invention of power amplifiers. |

Let us examine some features of this change, Back in the force
era when most of the world's population was located in small villages,
the normal distribution of peopie by political views might be as is
shown in Fig. |. The leaders of society in the process of organizing
soctety normally i(fquidated the non-conformists who were the potential
inventors.r The social processes In the force era tendedrto cut off
the talis of the disgtribution of types of individuals so that individuais
conforming to the center portion of the distribution ghown in Fig. 2
would survive, As more travel and communfcation developed between
villages and larger towna and cities developed, the game percentage

as shown in Fig. 3,

of non-conformists meant more actual non-confarmist (ndividuals/so
that in large towns or clt!es the non-conformigtis could get together
and defend themselves, Thfs saving of the nonuconformtatg led to a

faster development of gscience and technology.
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Now after approximately twenty years of applyling the concepts of
Information Theory and Cybernetics to millitary weapons systems, we areg
on the threshold of applying these concepis to socWogical systems
as predicted by Norbert Wiener back fn 1948, If we look at a
telegraph Ilne, radar system, or a set of computer finstructions and
gstudy the set of probabilities that different telegams are gsent, the
probabilfties of different radar signals, or the probabflities of
di fferent computer finstructions being used, we find some interesting
analogles for what Shannon calls the continuous channei model In

- electrical communfcation theory. For a given electrical power
level in a communication system Information Theory predicts an
optimum probabflity distribution of signal voitages for maximum
transmigsion of informatfon. 1In Fig. 4 we have plotted some such
optimum distributions of signal voltages. Next let us look back at
Figs. | and 3 on the distribution of people by political views in-
a soclal sya{em before the non-conformists have been ltigukdated.
There {s an approximate similarity between the curves and graphs
in'that {f one averaged the poiftical view distribution graphs the
smooth curves would have the same ghape as the electiic sfgnal
vdltage distrtbutiqn curves,

Now in Fig. S we have constructed some ideal polfitical view
distribution curves by using the formulas of electrical communication
theory {n‘which.the power production per capifta in a state or countfy'
replaces the electic power level of the telegriph |ine and the

(or tolerance)
probability of occurance/of different po!itical views in the social
system replaces the probabflity of occurmnce of different signai

voitages, ~ L | | | "2
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This analogy leads to a hypothesis that communication theory, can
form the bage for a more humanistic soclety by Its mathematical
analogies with the maximizing of the transfer of information «-
the criterion of an equllibrium between order and diversity.

This can lead to a theory of how the forces for order and for
freedom can be balanced In order to maximize human communication f{n
gsocial systems,

There are applications being developed to the following probiemsg:
(1) civi! rights, (2) Disarmament, (3) Forefgn Atd, (4) Stabilfty
of Developing Governments, {5} Capital Punishment, (6) Birth Control,
and (7) Alternative Military Polfcles. When these applications are
more fuliy‘deveIOped we may. find that we have a new polltical fdeology

that works in a positive way to help develop more damocratic

fnstitutions in our world)

It turns out that this mathematics predicts that for low ltevels
of economic development that a high level of order with small tolerance
for diversity .is-stable and that as the economic level rises as
measured by the percapita electric power production, the optimum
diversity of political fdeas tolerated increases, leading to a more
democratic system ags the optimum for higher power leveis. This theory
says we don't have to settle for the {ncreasing conformity empirically
extrapolated by Clark Kerr, Industrialtsm and Industrial Man,(3), but
by use 6f analogies from electrical communication theory we can point
the way to a more humanistic and democratic world,




