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#This set of symbols means that this project is at Stage Q in a
gserfes of stages running from Stage A through Stage T; such as:
Stage A, searching for background materfal;
Stage H, formulation of preliminary hypotheses; :
‘Stage J, collection of new data or getting up experiments; .
Stnge G, experfimental use of {deas with small groups of
specialists and/or laymen;
S8tage T, preparation of more techniral versions for
soctal science research.

#SEPR No. 56-8 i1s the third version of File 56 In a mixed subject/
partialily chronoiogical file of research problems. Most reports {n
this series are unpublished manuscripts availabie only by photoprint
or Xerox. A few that have been printed or presented at pubiic meetings
are listed below:

SEP No. | & SEPR No. 27-A, "The Soctal Responsibility of Engineers
and Scientists.” 1959 Proc, of the Western Joint Computer Conf.
PP 3!0-31,. & Progressive vorld, voi, XIII, no., 12, Feb. 1660 &




Equilibrium Between Order and Diversity as a Crucial
Factor in the Development of Democratic Institutions.

Of the various classifications of stages or eras of human history

that have been conceived, the one which breaks human history into

three eras - force, power and commumication =- gseems the most useful

for understanding the present problems of our civilization. The

characterigtics of these eras are summarized in Table [,

Table 1: Three Main Stages {n the

/ Development of Human Civilization. (4)

ERA CHARACTERISTIC TECHNOLOGY IDEAL

Force Man's own strength Amplification Longing of prophets
plus others as of force by like Isafah for
slaves, ~lever & pulley,world without war,

Power Steam engine, Power amplf{fi- Colonfal powers
electric motor, ers associated will gradualiy

etc. elfminated
. need for slaves,

commuit{- Radar, television

cation and computer
communication
systems.

with expansion develop world
of science, leqgue of nations.

Transition from power.
politics to theory of
human development
maximizing communication.

Intelligence
ampiifying
systems,

From the emergence of homo sapfens at the end of the last

glacial age up to about three hundred years ago most major socfal and

polftical arguments were settled by force, {.e., by the political

leader ‘who could organize the largest number of soldliers, slaves or

workers. The force of th?élaves was enhanced by force multiplying

devices such as . the invention of.thé lever, wheel, and pulley. e

~8tarting with fnvention ¢f the steam engine, the applfcation of

gunpowder in weapons, the development of other explosives, and the

fnvention of electrié motors and generators, a qualitative change

occured tn human society.

The regolution of major conflicts was

shifted to those who organfized the most energy converters or power

amplifiers.,

Society ceased to be so dependent upon the force of




- il - SEPR No., 56«8
Abstract

Statistically it Is observed that a diversity of personality
types occur in each generation of human beings. Throughout most of
history the smaill fraction of a percent of people == who were non-
conformists were usually elfiminated by society, On rare occasions a
non-conformists would survive the brutalities of the force era to give
mankind a new concept or {nvention. [t has been pointed out by
Rashevsky{l) that in areas where there was more access to transportation
farge cities developed an the the populatfon of the cities permitted
the non-conformists to join forces for protection.

The rise of fascism in Germany and Italy between World War I and
World War Il represented a new attempt by society to apply the new
technoy6gy of the power age to eliminate the non-conformists from
society. Also Joseph Stalin's concept of "revolution from above" led
the Communist Party to excesses which also attempted to eliminate non-
conformists.

The development of electronic infesmation processing techniques
used fn radar, sonar, and related bombsight techniques tipped the
balance in Worid War Il in favor of the democratically orfented nations.
This victory in favor of democracy signalled the entry of the human
race into a new era -~ the information or Communijcation era, Marshall
McLuhan proclaims [t as the electronic age.{2) If this fs truly a new
era, we should expect the mathematics of communication theory to show
us the form of significant features of the social siructure of this
new ers. The mathematics of Information Theory and Cybernetics shouid
give us the fnsights necessary to percia2ve abstract models of socio=-
logical development which could help us direct our political,economic
and gsocial actfvities toward maintaining the proper balance between
order and diversity to maximize the growth of democratic institutijons.

We examine one electrical communication theory mocdel known as

the continuous cthanhel (an abstraction of a telegraph cable) and find
that, {f we substitute the probability of finding peoplie and resources
related to different political views for the probability of different
signal voltages occuring on a telegraph !ine, and then use the math-
ematical formula for maximizing the transmission of {nformation over
the telegraph line as an operator on the probability distribution of
political views toierated in a given country, we find that by analogy
we have a measure of what we might call "dynamic- justice" -«- a measure
of how well the country maintains a balance between order and diversity.

It turns out that this mathematics predicts that for low levels
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 etectric power production, the optimum
diversity of political {deasg tolerated increases, leading to a more
democratic system as the optimum for higher power levels, This theory
says we don't have to settle for the fincreasing conformity empirically
extrapofiated by Clark Kerr, Industrialism and Industrial Man, (3}, but
by use 6f analogies from electrical communication theory we can ooint
the way to a more humanistic and democratic worid.

Flcont.) aulletfn C;N.O.F.(Parls), Maill964, pp. 19-24, & SSRS Pamph, #6,
SEP No. 20-B,"The Two Cultures afd the Soclal RespongiBITiTy Of
Engineers.” (privately printed, 10/5/62, Zpp. )

SEP No. 65-D, "Proposal! for a RBook on "Communication Theory f{n the

Cause of Man." 10/28/62, 30pp. :
Gause of Man. /28 , 30pp UfS.Dept.ﬁfE.w.,!N.I.H. Proposal




numbers of soldiers or siaves, but became more depsrdent upon the
technology of the invention of power amplfifiers.

Let us examine some features of this change. Back {n the force
era when most of the world's population was located in small viiiages,
the normal distribution of people by politicai views might be as fs
shown in Fig. i. The leaders of scciety !n-the process of organizing
society normally lfquideted the non-conformists who were the potehtial
fnventors. The social processes In the force era tended to cut off
the tails of the distribution of types of individuals so that 1ndiv{duals
conforming to the center portion of the distribution shown {n Fig. 2
would survive., As more travel and communication developed between
viliages and lafger towns and cities developed, the same percentage

as shown in Fig. 3,
of non-conformigts meant mare actual non-conformist fndividuals/so
that in large towns or cities the non-conformists -could get together
. and defend themselves. This saving of the hon—conformistg led to a
faster development of science and technology.

| The dominant social organizations still derived from the force
era where there was a scarcity of resources to flght over, utilized
"the new power amplifiers to generate more devastéting wars. In the
fnterim between World Wars I and Il the rise of fas;ism'brOUth new
applications of both the force era and power era techniques to bear
on the -destructfon of human freedom., The democratically oriented
countrfes responded to the challenge of fascism by the organization
of scifentific research and development in the cause of democracy whicp
resulted id'thg deveiopment of advanced radar systems in Worid War II.
The develépment of large scale electronic Information processing
through the extensive development of radar was the major new feature
that turned the balance in World War Il in favor of the democracies.
This did not mean that the elements of pfevlous eras were no longer
needed, but that the addition of the feature of the new "information

Era" turned the tide of battle in Westerm Europe,
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On the Eastern Front the sieges of Staifngrad and of Leningrad ran

into conditions where elementg of the earlifer era -~ the force era
became more dominant when the supporting supply lines for the technology
of the power era became too fong. On'the Western Front the develop-
ment of radar enabled the British to track and shoot down the German
V=] rockets., The early introduction of experimental radar by the U.,S.A.
materially reduced the menace of the German submarines.

Noﬁ/the victories for the more democratic countries of Amerfica .
and Europe came f{n 1943, 1944, and 1945 which heralded the beg:inings
of the "Information Era,”" At the same time N. I. Vernadsky of the (5)
Academy of Scienccs of the U,S5.8.R., perceived a transition into the
"Noasphere"'in which he used the terminoiogy of Tellhard de Chardin
to describe this new era we were entering. Three years after the
end of World war Il the developments of the new "Information Era”"
reached a more firm theoretical base. Claude Shannon published his
artfcles on "The Mathematical Theory of Communfcation" in the Bell

(6) ,
Systems Technical Journal in 1948, and Norbert Wiener published his

book Cybernetics or Control and Communication fn the Animal and the

MachineST)Particuiarly Norbert Wiener's-analysis implied that the

new developments in ouf understanding of the processing of information
would have far reaching implications in ali fields of sciences
extendihg from physfice and chemistry to biology to psychology and

even to sociology.

After a rush of enthusiasm to apply cybernetics to everythi{ng, *
people lost Interest In some of the broader scope of the develobing
Information Era. At a later date Norbert Wiener suggested that the
broad application of new concepts takes approximately twenty years
to accompiish on a sound basiafe)Alad éome of the earlier enthusfasts
fatled to utilize the avaflable resources in the philosophy of science

@

realtive to how thematic' hypotheses in science are develpped and




tested,

Now after approximately twenty years of appiying the concepts of
Information Theory and Cybernetics to military weapons systems, we are
on the threshold of appiying these concepts to socifiogfcal systems
as predicted by Norbert Wiener back In 1948, 1If we fook at a
telegraph line, radar system, or a set of computef ftnstructions. and
study the set of probablilities that different telegams are sent, the
probabiyfties of different radar signale, or the probabilities of
different computer {nstructions being used, we find gsome i{nteresting
analogies for what Shannon catls the continuous channel model in
electricai communication theory. For a given electrical power
level in a communication system Information Theory predicts an
optimum p}obability distributton of signal voltages for maximum
transmission of information. In Fig. X we have plotted some such
optimum distributions of signal voltages. Next let us look back at
?igs. I and 3 on the distribution of peopie by political views in-

a soclal system before the non~conformjsts have been quukdated{‘
There is an approximate gimifarfty between the curves and graphs

in that 1f one averaged the potitical view distribution graphs the
smooth curves would have the same shape as the electfic signal
vditage distriﬁutiqn curves,

Now fn Fig. 5 we have construﬁted gome fdeal polificallview
distribution curves by using the formulas of electrical communication
theor} in‘which’the power production ber capita in a state or count}y'
replaces the electlc power level of the telegraph' line and the

(or tolerance)
probabflity of occurance/of different politicai views in the sociat
system replaces the probabtliity of occurmnce of different signal

L

voitages, _ : ' ' Tl
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This analogy leads to a hypothesis that communication theory can
form the base for a more humanistic socfety by fts mathematical
analogies with the maximizing of the transfer of informatfon -
the criterion of an equilibrium between order and diversity.

This can lead to & theory of how the forces for order and for
freedom can be balanced {in ofder to maximize human communficatfon fn
socfal systems,

Th%FE are applications being deveioped to the following problems:
(1} cCivil rights, (2) Disarmament, (3) Foreign Aid, (4) Stabtifty
of Developing Governments, (5) Capital Punfshment, (6) Birth Control,
and (7) Alternative Milftary Poltfcies. When these applications afe
more fully'deveIOped we may find that we have a new political {ideology
that works fn a positive way 1o help develop morerdemocrat!c
ingtitutions in our world. _

An example for the case that countries X, Y_& ¥4 ha#{hglpopulatdons
of 6, 216, and 192 millfon respectively fs shown in Fig. 6. The solid
curves are the optimum distributions of electric power for the countries.
The dashed curves are approximations to what might be the real digtri-
butions of power under.pblitical syétems Lusfn9 xn power era concepts
in the information era. If countries Y and'Z are afrafd of each other
and devoting a Jlarge part of thelr budgets to military weapons s}stems,
and aré also trying to find a path toward‘disarmament, they must first
demonstrate concfete steps to move thefr own sysfems clogser to their
reapeétivé optiﬁum'curves. Then theyrcan easity develop . more confi="
dence in each other, which in turn would make it easfer to negotiate
terms for disarmament. Also {f they are cémpet!ng fof ways to influence
the smaller country xlto thelr repsective political views, they couid
benefit more by searching for ways to help Country X to come closer to

its optimum power distribution, than to attempt to switch Country X

from communist to capttalist or vice versa,
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Appendix on Technical Terminoloqy.

The measure of information transmitted over a communication

channel is referred to by different scientists as "entropy,"

"negative entropy,", "negentropy,
For a discussfon of "Information Interpreted as Entropy' see

" or "communication entropy."

Colin Cherry.(10)
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Further detaiis of this analysis are given in the following
conference preprint:

SEPR No. 92-B, "A General Systems Theoretic Nodel For The Estimation
Of The Negentropy Of Sociological Systems Through The Application Of
Two Isomorphic Electrical Communicatfon Networks." pregented at
First International Congress of Soctal Fsychiatry, London, August
17=-22, 1964, 24 pp.

Another example relating more to freedom and civil rights:

SEPR No. 88«B, "Negentropy and the Concepts of Freedom, Democracy
and Justice." Presented at the Society for General Systems Research
meeting at the AAAS Convention, Cieveland, Dec. 27, 1963. 3z pp.

Thgrmethods of testing these hypotheses were discussed at
the December 1965 AAAS Meeting, General Systems Sessions:

SEPR No. 96 (2 page abstract), "A Comparisdén of the Complexity of
Testing Thematic Hypotheses in the Physical Sciences and the Socfial
Sciences." ' :

There is a parallel development of thought reported by R. B.
Lindsay in his book, The Role of Sclence in Civilization(Harper &
Row, 1963), which has a chapter on Jniormation fheory and concepts
from Thermodynamics. Or. Lindsay asks, can there be a science of
ethics? He reviews the Golden Rule, the Ten Commandments, Immanuel
Kant's Categorical Imperative and then develops a "thermodynamic
imperative": ’

"All men should fight always as vigorously as possible to
Increase_the_degree of _order in thelr environment, iie., consume
as much enfropy as possible, in order to combat the natural
tendency for entropy to {increase and for order Iin the universe
to be transformed into disorder,$in accordance with the second

law of thermodynamics.{p. 212.)

The above thermodynamic imperative {s fllustrative of the kind of
ethical concept that can be derived by analogy from the science and
mathematics at the base of our technological society. However 1
feel that Professor Llindsay, in translating the word entropy into
order for the layman, has lost part of the meaning. When one uses
a communication theory model to impliment Lindsay s thermodynamic
imperative,: 1t becomes apparent that "increase the degree of order"
should be replaced py "optimize the order-diversity balance'", and
that after disqrder¥in the second from the last line, one should
insert "and diversity to be transformed into conformity,”" Thus

the use of an electrical communication theory model imakes the
thermodynamic imperative aimore ugeful hypothesis.
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