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Section 0.9.9: Editorial Notes(Continued).

To explain why I am inc¢luding three levels of complexity in
one document, I am reprinting my statement from CTCM, Vol. I, No. 12:

This issue of COMMUNICAZTION THEORY in the CAUSE of M2N has been

delayed a number of months, while the editor was trying a number

of alternatives for presenting material on three levels of complexity
together in the same issue. The problem stems from the question of
who is going to benefit from research in General Systems Theory,

Cybernetics, and Information Theory.

Are these fields of science and

engineering going to be used for the benefit of all mankind? Or are

they going to ke used primarily

for the private benefit of parti-

cular ruling classes? How do we insure the use of such knowledge

in the interests of strengthening democratic institutions? I have
an intuitive feeling that to protect the interests of the people,
some way must be found to ccmbine general articles, technical
applications articles, and basic scientific articles into the same
journals and books, while maintaining proper labels as to the nature
of the different sections. The three groups of readers are illus-

trated by the following diagram:

I

Citizen,
Layman

green
pages

111
Scientist,
Philosopher,
Engineer

II

Maker,
social
Techniciangyellow
political pages
Leader

EDITORIAL NOTES:

—
Decision- - ~pages

This issue of CTCM represents a
partial conversion to the new
organization. It will probably
take two or three issues to
fully implement this concept of
separating the three types of
material intc the green, yellow
and pink sections.

The first or prime guestion on which this series is based is
the survival of human civilization on the planet Earth. The second
guesticn is about the quality of human life on this crowded planet.
To get at these questions I shall make hypotheses on the basis of

the process of "technological meditation,"

which will have to be

tested, and verified, modified, or rejected when the evidence is

collected.

I make two basic hypotheses in regard to the survival of human

civilization:

CTCM Vol. 1I, No. 2, p.
File No. 099-F-16 p.]l
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(I) There is some critical path about which the evolution of

CRITICAL human civilization must stay close or else the present
PATH OF leading countries will collapse, leaving the evolution of
EVOLUTION civilization to be carried on by some other culture.

Toward More T
Individuality
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of complexity of
social system
| JAY /’
' PENDLETON CLARK KERR
Toward More {1970) (1960)
Conformity *

(11)The problem is compounded in that the major countries can
destroy human life on this planet in the process of their
societies collapsing. This means that we cannot be satisfied
with letting a major power collapse like the disintegration
of ancient Rome. A collapsing civilization must either be
brought down gently or transformed to get it on the critical
path of successful evolution to the next stage of more human
organization. Since the development of atomic fission bombs
and hydrogen fusion bombs, a collapsing major country could
trigger a nuclear war that could contaminate the biosphere
with sufficient radioactivity to destroy human life on this
planet.

COLLAPSING

COUNTRY CAN
DESTROY LIFE
BY RADIATION

Then I add two hypotheses on how we can solve these problems:

(III}) The most fundamental approach to understanding the social
problems of the world is the cybernetics feedback loop

HOMEOSTATIC or heomeostatic appreoach. This appraoch will gradually be
CYBERNETIC extended by various simulation techniques using computers
FEEDBACK as a prime tool. This approach has some drawbacks in that

LOOP SIMULATION many of the human factors are difficult to simulate in a
formal way, so that there is danger that simulations may
emit important factors.

(Iv) There is a complementary method, namely that of estimating
the values of entropy-like properties of the social systems.
ENTROPY-LIKE These technigues may give fuzzy answers, but will tell us
PROPERTIES OF whe?her we are gging in the_right direction. Attempting to
SOCIAL SYSTEMS define entropy-like properties of social systems brings into
focus the necessity for equivalent completeness theorems which
remind us not to forget the more subtle human factors.
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Applying Cybernetics To Maintain Social

Balance Between Freedom And Stability
A Snapshot of Cybernetic Models & Technologies

by FREDERICK B, WOOD, PH.D.

EDITOR’S NOTE: The following .

is the first of a three-part ser- Reprinted from
jes on applying the concepts of

Cybernetics to atiack the major

problem of maintaining abalance THE HARBUS NEWS THURSDAY, MARCH 6, 196%
between freedom and stability

in human civilization, The views

presented are those of the author .

in his role as a Cybernetics

Consuitant.

"A SNAPSHOT OF CYBERNETIC MODELS & TECHNOLOGIES"

11. INPUT-OUTPUT MATRIX OF

ECONOMIC SYSTEM

12. FOLDING MATRIX WITH CAPITAL REQUIRE-
MENTS OF SOCIALIST SYSTEM

13, INVERSE LEONTIEF MATRIX

14, ANALOG OF SOCIO-POLITICAL
SYSTEM

15. LAISSEZ-FAIRE ECONOMIC
MCDEL

16. CENTRALLY PLANNED
ECONOMY

DECOUPLED DECISION

LEVEL OF COMPLEXITY

17.

PIIE COARSE
MEASURE OF QUANTIZATION

1. NEGATIVE FEEDBACK
CIRCUITS

4. COMPLEX SERVQ-
MECHANISMS

3. HOMEOSTAT

4, COMPUTER LOGIC
(SOFTWARE)

RADAR & PREDICTION 8. DIFFERENTIAL

THEORY EQUATIONS
6. COMPUTING SYSTEM 9. CANONICAL FEED-
-, g (HARDWARE) BACK CIRCUITS
v(?_}-l:}g . LI 10. ANALOG MULTI-
PO SECTOR SYSTEM
. 7. NATIONAL TELEPHONE
o mf.f.pf SWITCHING SYSTEM 10A, MATRIX OF MULTI-
WL N SECTOR
18. COMMUNICATICN ENTROPY
: SLOALY- T8~ AVERACE MODEL OF SOCIOLOGICAL
DRSO ey SYSTEM 19. RESPONSE MODEL OF

A POLITICAL SYSTEM

SEPR No. 93-K @ Copyright 1969 Frederick Bernard Wood
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_ . CYBERNETICS BIBLIOGRAPHY
Arnold Toynbee in his STUDY : Includes the design and pro- (Numbers keyed to

OF HISTORY has shown that all . gramm'ng of digital machines, Snapshot Chart)

 great civilizations of the past Finally, we must include any 1, CYBERNETICS by Norbert

- have gone through a process of phenomeng of life which res- - Wiener, N.Y., 1948,

- developing to great belghts and - emble anything in this list or 2. THEORY OF SERVOMECH-
then a period of disintegration, - which embody similar proces- ANISMS, MiT Radiation Lab.,
Ours is the first clvilization to ses. This brings to mind at Vol, 25, N.Y., 1947,
have the knowledge giving us the once certaln behavioral and 3. AN INTRODUCTION TO CY-
capability of preventing the dis- regulatory functions of the BERNETICS by W. Ross Ashby,
integration of our civiiization, body, but Wiener goes much N.Y,, 1956, )
However, we have not developed fyrther, In his second auto- 4, COMMUNICATIONS OF THE
a way to use this knowledge to biographical volume, I AM A ASSOC, FOR COMPUTING MA-
decisively attack the crises of MATHEMATICIAN, he says CHINERY (Magazine,)
our civilization, that sociology and anthropol- 5. RADAR SYSTEM ENGINEER-

" In this series of three short ogy are primarily sclences ING, MIT Radiation Lab,, Vel, 1,
notes, I aim to indicate the dir- ofy communication and there- N.Y., 1947,
ection we can go in applying the ‘fore fall under the general 6. ‘‘Hardware for Purposive Sys~
concepts of Cybernetics toattack head of cybernetics, and he tems,”” by J.A. Haddad in PUR-
the major problem of maintaining includes, as a special branch POSIVE SYSTEMS edited by

a balance between freedom and of sociology, ecotomics as Heinz von Forester, Washing-

stabllity in human ecivilization, well.” ton, 1968, .-

Let us first examine the diction- 7. BELL LABORATORIES RE-

ary definition of *“Cybernetics:” SCOPE OF CYBERNETICS CORD (Magazine,)
“‘Comparative study of the I admire Norbert Wiener's vis- 8, ‘‘Stabi}ity by Lispunov’s Direct

automatic  control system
formed by the nervous system
and the brain and by mechan~
ical - elecirical communica=
tion systems.””

NORBERT WIENER
Norbert Wiener envisioned a

much broader definition. J. R.
Plerce in SYMBOLS, SIGNALS
AND NOISE (1962) discusses the
problem:

““What IS cyberneties? If we
are to judge Wiener's book,
it includes at least informa-
tion theory, with which we
are now reasonably familiar;
something that might be called
smoothing, filtering, detection
and prediction theory, which
deals with finding the presence
of and predicting the future
value of signals, and usually
in the presence of noise; and
negative feedback and servo-
mechanisms theory,

We must, [ think, also include
another fleld which may be
described as automata and
complicated machines, This

ion of the scope of Cybsrnetics,
but I think some practical res-
trictions are in order. Instead of
classitying all social sciences
as branches of Cybernetics, I
perceive Cybernetics as an ap-
plied or engineering type of dis-
cipline which provides the com-
mon concepts andphilosophy with
which to integrate the pieces of
the different physical and socfal
sclences needed in organizing
the evolutionary changes in so-
ciety that are needed for our
civilization to survive in a way
that maintains respect for each
individual human being,

In this short note I present
a snapshot of the major models
and technologies of Cybernetics
without explanation, leaving it

.up to the curious reader to ex-

plore the references, In the next
articie, I plan to discuss how
cybernetics can be used to co-
ordinate the three methods: hum-
anist - intultive - poetic; ab
stract - mathematical - phil-

.osophical; and empirical - sci-

entific in their application to
aiding social evolution.

Method” in Richard Bellman,
editor, MATHEMATICS IN SCI-
ENCE AND ENGINEERING, Vol.
4,N,Y,, 1961,

9. THE CONTROL OF MULTI-
VARIATE SYSTEMS by Mthafio
Mesavoric, MIT, 1980,

10, INTELLIGENT MACHINES
by DA, Beli, N.Y,, 1962,

11, INTERINDUSTRY ECONOM-
ICS by Helis B, Cheney and Paul
G, Clark, N.Y., 1959,

12. MULTI-SECTOR ECONOM-
IC ACCOUNTS by D.L Oparin,
N.Y., 1963,

13, STRUCTURE OF THE AM-
ERICAN ECONOMY by Wasily.
W, Leontief, N.Y., 1951,

14, MATHEMATICAL BIOLOGY
OF SOCIAL BEHAVIOR by N.
Raksevsky, Chicago. 1959,

15, THE EVOLVING SOCIETY
edited by Alice Mary Hilton,
N.Y., 1966,

16. CYBERNETICS WITHOUT
MATHEMATICS by Henry Gren-
lewski, London, 1960,

17. LINEAR PROGRAMMING
AND EXTENSION by George B,
Dantzig, Princeton, 1963,

18, Section on Cybernetics in

CAREERS AND THE MBA ’69.
19, MODERN SYSTEMS RE-
SEARCH FOR THE BEHAVIOR-
AL SCIENTIST by Walter Buck-
ley, Chicago, 1968,

This note is based on a paper
presented at the Coaference
ob ‘Cybernetics and Soclety’
beld at Georgetown Univer-

sity, Washington, D.D,, No-
vember 19-20, 1964,

Copyright 1969 Frederick Ber~
nard Wood,
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The Use Of Cybernefics To Help Connect

Decision Processes With Ethical Values

by FREDERICK B. WOOD, PH.D,
EDITOR’S NOTE: The following
is the second of a three-part
serles on applying the concepts
of Cybaraeticstoattack the major
problem of maintaining abalance
between freedom and stsbility in
human ecivilization, The views
presented are those of the author
in his role as aCybernetics Con-
sultant, -

In this second note in a ser-
ies of three on Cyberneties, T
shall discuss the general rela-
tionship of Cybernetics to soclal
problems, In the book THE SO«
CIAL IMPACT OF CYBERNET~
ICS (Univ, of Notre Dame, 1966)
edited by Charles R. Dechert
there is an important statement
on page 189:

“For example, Lindsay and

Margenau have formulated an

ethical principle based upon

the concepts of thermodynam-
ics and Kant’s categorical im~
erative. Thisprinciple, called
he ‘‘thermodynamic imper-
ative,” may constitute the
principal ethical implication
of cybernetics,”

Let us examine Professor
Margenau’s statement of this
principle in his book ETHICS
& SCIENCE ( Princeton, 1964 ),
page 83:

“'The success of maximumand
minimum principles in math-
ematimsics has induced
many formulations In
ethics — one wishes to max-
imize pleasure, Ireedom, re-
sponsibility; minimize pain,
poverty, disease, One of the
most recent suggestionsinthis
vein, particularly noteworthy
because of its specificity and
boldness, is contained in R,
Bruce Lindsay’s thermody-
namic  {mperative, which
clalms that man, in his ethi-
cal behavior, should counter-
act the natural tendency inher-
ent in the second law of ther-
modynamics snd endeavor to
redt;c,e, entropy in the environ-
ment,

Unfortunately neither Lindsay
nor Margenau tell ‘us how to
apply the thermodynamic im-
perative to real cases. Now I
shall give you a glimpse of how
cybernetics can provide 2 con-
nection  between traditional
ethics, the thermodynamic ime
perative, and a number of other
economic and political factors to
enable people to measure the
probable impact of their deci-
slons on thelr ethical ideals
In the third note ip this series,
I shall illustrate this procedure
by a specific example,

RELIGYOUS FAITHS
H we examine the major re-

ligious fafths of the world, we

can find g striking similarity

in some of the principal teach-

ings, for example:

BUDDHISM: ‘‘Hurt not others

with that which pains yourself.”
UDANAVARGA, 5, 18,

CHRISTIANITY: “'All things
whatsoever ye would that men
ﬂ:gnl_d do tt:_?rou, the law and
PP ST. MATTHEW 7, 12,

. HINDUISM: ‘“This is the sum
- of duty: do naught to others
- which, if done to thee, wouid
* cause pain.”’

MAHABHRATA, 5,1517,

THE “DISCONNECTED" SOCIETY
and how CYBERNETICS might be used b
help conneet decision precesses with

Ethical Valvas.

ME THODS OR ASPECTS

HUMANISTIC [ABSTRAT EMPIRICAL
INTU TIVE MATHEMATICALL ocienTiFIC
POETIC PRILOSOPHICAL

E‘I'ATISTICS ] THERMODYNAMICS

ETHICAL PRIMCIPLES
from Religious
Groups, Philosoph-
ical Movements,

political Perties, THEORY

STATISTICRL
COMMUNICATION

BIQLOGICAL
EVOLUTION

and Individual

‘Theory.

Human Beinga. § »rharmodynamic
\_—J Imperarive.

Continuous
channel Model
from Electrical
Communication

Structure of
Negative Feedback
Loops in CYBERNETIC
SYSTEMS

applied Theory of Human

{(Negative Entropy) for a
Balance of order and
Diversity Toward PEACE,

| Communication Entropy
‘ FREEDOM & RESPONSIBILITY

Development -- Maximizing

l

M re of
"Dyhamic Justice"
of a Balance
Between ORDER and
DIVERSITY for
Optimum Stability,

|
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ISLAM: *'No one of you Is a
believer until he loves for his
"brother what he loves for him-
selt.’”

TRADITIONS,

JUDAISM: '*What {s burtful to
yourself do not to your fellow
man, That is the whole of the
Torah and the remajnder is but
‘commentary,”’

- TALMUD,

EXISTENTIAL  PHILOSOPHY:
Man exists in a t{raglc unpre-
dictable world in which he must
learn to make an authentic - in-
tuitlve « creative - unique re-
sponse to each situation as it
develops =--- and so attain free-
dom and responsibility.

Further we find that In some
parts of the world, political par-
ties rather than or re~
ligion promulgate ethical prin-
ciples:

SOVIET UNION: ‘‘Communist

morality takes the position that
only that which contributes to
the abolition of human exploita-
tion, poverty, and degradation,
and to the building and strength-
ening of a system of social life
from which such inbuman phen-
omena will be absent is moral
and ethical,’”’ trans, from Rus-
slan SHORT PHILOSOPHIC DIC-
TIONARY.

Now we can see from the asivve
principies that if any two pecple
of different faiths, such s a
* Christian and a Moslem or a
Buddhist apd a Communist or
an Existentiaiist and a Jew were
to meet face-to-face, they could
work out a reasongble agreement
on what is ethical in any speci-
fic problem uader their direct
control. Now & major problem
on our pianet is that these people
do pot ordinarily meet face-to-
face, but they communicate
mgh bureaucratic r:tt;nrch,

. ¥, OF COTpo or-
pmmf.ﬁ p:! comparisco with
ee&ek con 5 W

are miﬁ'un

cybomtici
pote that there

2

File No. 1l17-F-16

communication feedback loops in

“the way soclety 18 organized for

the individual o tell {mmediately
whether a decislon he has to
make will go with or against
his ideals, We have & ‘‘discon-
nected’’ society ln which people

_are disconnected from the com-

munication and control channels
of soclety.

CHRISTIAN « CAPITALIST

A young Christian - capitalist
may work politically to get his
government to make economic
reforms to help reduce unem-
ployment aad, tc his surprise,
find that these changes disturb
some fine balance in the general
system and lead toc an escalation
of war in a far-off couniry, He
is upset because he cannot de-
termine what decision will lead
to results consistent with his
Christian ethics.

Simflarly, 8 young communist
may organize economic reforms
in his country to reduce poverty
and find that in connection with
his reforms, the bureaucracy
sends hfeople who don't under-
stand his beautiful plans toprison
camps, Here he is upset because
his attemtp to live up to his
ideals of communist morality
in sbolishing poverty leads to
a contradiction -- pamely a de=
gradation of some people (o the
system -- in violation of his
communist morality.

DISCONNECTED SOCIETY

All gver the world sensitive
peopie ‘are baffied, angry, re-
signed , or rebellious over lv~
ing in g disconnected soclety.
They are hurt because they have
lost the means of finding a con-
nection between their ideals and
the chelces society makes avail-
able to them.

Now Cybernetics 1sn’t going to
generate any new ethical prin-
ciples, Cybernetics can be used
@s a tool to establish a reason-
able connectfon between an in-
dividual's ethical ideals and the
socio-political systemsthat exist
today. A glimpse of how this mi
be dope Is illustrated in
disgram ,

There are three aspects of
the problems of human civiliza-
tira with their associated meth-
ods of analysis, namely the hum-
anistic - Intuitive - poetic; ab-
stract - mathematical = phile
osophical; and the empirical -
scientific methods, This ‘'Ther-
mciynamic Imperative’ is a
working hypothesis that has the
form from statistics and statis-
tical communication theory and
is consistent with concepts from
thermodynamics and biological
evolution, To use this hypothesis
we have to know somsthing sbout
the feedback loops in the soclial
system and something about the
efficlency of the sets of mes-
sages transmitted through the
system. This requires us to uti-
lize many of the nineteen cy-
bernetic models and technologies
described in last week’s article
to help us plece together a bet-
ter understanding of the social-
poiitical system,

TEST ALTERNATIVES

Then we can test different
alternatives in terms of the ther-
modynamic imperative on the
basis of empirical « selentific
methods, provided the tentstive
conclusions are brought to the
ethical principles in the human-
istic - intuitive - poetic column
for checldn{hle:{rpeople who dare
to express feelings for or
against the trial results, If the
trial results are doubtful, we
must make a second pass through

‘the loop with 2 finer detail In

the structure of the feedback
loops considered and in the mes-~
sage distribution examined,
Thus we see the possibility of
our testing proposed decislons
against cur ethical ideals with
Increasing confidence a8 we cycle
through more loops of develop-
Ing sppropriate cybernetic sys-
tems models, In the third gnd
concluding nots in this series, I
shall take an elementaryproblem
through one cyele of the loop.

Copyright 1369 Frederick Ber-
nard Wood.
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Approximation To A Cybernefics Systems

Interpretation Of A Two Nafion System

by FREDERICK BERNARD

wD20D, PH.D.
EDITOR’S NOTE: The following
is the third and -concluding note
of a three-part series on apply-
.ing the concepts of Cybernetics
to attack the major problem of
maintaining a balance between
freedom and stability in human
civilization, The views presenied
are those of the suthor in his
role as a Cybernetics Consul-
tant,

In this third and conciuding
note on the application of cyber-
neties to social problems, Ishall
consider. the problem of 8 world
in which two large powerful coun-
tries are predom'nant, CountryK
has a Christian -capitalistback-
ground, ‘'while country J has a
socialist orientation under the
‘leadership of the Communist
Party, Our problem is toexplore

how we can use cybernetics to

help the younger generation of

capitalist and communist leaders
live up to their respective ethi-
cal ideals, Since both countries
are to some extent disconnected
societies In the sense discussed
in the second article In this
serles, our first priority is to
find ways to connect the cou-
sequences of alterpative de-
cisions with the appropriate eth-
lcal standards,

Reviewing the chart in the
second article In this serles,
we note that to apply the ““ther-
modynamic imperative,’’ we have
to find appropriste sters
of the social system to measure,
Lindsay and Margenan state the
“thermodysmic imperative’’ in

. depote a property

3

terms of decreasing entropy. A
number of y = like char-

entrop
acteristics of systems have been -

defined. Leon Brillouin in SCI~
ENCE ANDINFORMATION THE-
ORY (N.Y,, second edition, 1962)

uses the word ‘‘ne g)" to

en-
tropy, but negative In sign. To
foliow the ‘‘thermodynsmic im-
perative,”’ we would maximize
the negentropy. R.M. Fane uses
the world “‘communication en-
tropy'’ and C, Shannon used the
word ‘‘entropy’’ in the same
sense that Brillouln uses the
word ‘‘negentropy.’” With this
confusion as to sign convention,
we have to check our concepts
carefully.

FIRST APPROXIMATION
For a first approximation, let
us consider each country can be
represented by a set of messages
being sent over a telegraph line,

- This is oquivalent to using the

model #18 from the first note
in this series (I) to implement
the continwpus chatnel modej
shown in the absiraet - mathe-
matical = philosophical columnin
the illustration in the secondnote

- in this series (II). Now we are

going to test ways In which a
oung Christian leader in a cap-
talist soclety can test his de-
cision sd sgminst his Christian
ideais and bhow & young com-
munist leader in a socialist so-
clety can test & set of alternative
decisions against his ideals of
communist morality,

We are sssuming that applica-
tion of the thermodynamic im-
perative to a systems model wiil
give some Indication of what
conditions will be more likely
to facilitate a decision consistent

with ethical principles, If we
look in SYSTEM ENGINEERING
HANDBOOK (N.Y., 1965) edited
by Robert E, Mnc&)l, we find a
section on “Entropy Maximiza-
tion’’ in which Faxlollgh M, Reza
shmmarizes the principal cases
developed by Shannon, These dis-
tributions are shown graphically
gilgurvesA, B, & C in the figure
W,

So far ano ricivrousmdde-'

termining which limits apply to
a given social system has been

developed, Therefore we have to

utilize the best fragments of
tmowledge we have, coordinated
with intuitive, philosophical, and
scientific s, develop
a hypothesis, Present fragmen-~
tary information indicates that
distribution A relates more
closely to major parameters tn
the force era (force transmis-
slon devices predominate in the
technology), distribution B cor-
responds to the power era (pow-
er tramsmission or power am-
plifying devices predominate),
and distribution C to the com-
municatioa era (information
transmitting or intelligence am-
plitying systems becoming the
dominant technology,)

NORMAL - PROBABILITY
This iopdicates that for our
roblem the normal - probab-
ty distribution represents the
optimum, Even though we are
well into the communication era,
there are some characteristics
of our social systems which still
have to be treated In terms of
the previous powsr ara, andeven
soma still aré characteristic of
the force era. For example, we
could analyze the status of civil
rights In the differeat states
by use of a communicatios chan=
nel model with the finite limits
(uniform distribution) criterion.
This would give us valuable in-
formation on the degree to which
the states are living up to our
ldeals in regard to civil rights
but would tell us nothing abou
the stability of the United States,
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Let us consider an ideallzed
telegraph line on which the vol.
tage 18 allowed to range from
minug intinity to plus i:tin.lty.
In reality a telephope and tel-
egraph company would ot al-
low this, They lim't the voltage
to a valve less than plus or min-
us ane volt toprotect their equip-
ment from damage by high vol-
w to reduce uurhrenca

adjacent cirenits, How-
ever, this wnrealistic telegraph
line can belp us define somse
parumeters of & social system
which is considered to have a

" range of different political ideas

which run from thefarleft (Com-
munist or almost minus infin-
ity) to the far right (possibly
ansrchist atplus infinity), Curves
& F are the probability
~ dstrhbutions of voltage on three
such telegraph lines with differ-
ent av power levalis of cne
milliwatt 10 001 watt), four milll-
walts, and sixieen milliwatts,
respectively, These curves are
computed theoretically by use of
the branch of eybernetics known
as Information theory mentioned
in the discussion qf the defini-
tion of cybernetics in part I of
this serfes,

‘THEMATIC HYPOTHESIS’

Now I make a ‘thematic hypo-
thesis’ in the sense described by
Gerald Holton in the chapter
“The Thematic Imazinstion In
Science” in SCIENCE & CUL~
TURE (Bosten, 1967). This hy-
pothesis is that we can apply
certain equations from infor-
mation theory that were derived
for analyzing the sets of signais
on telegraph lnes to limited
properties of soclal systems by
considering the set of different
philosophical or political ideas
generated in a social system as
equivalent to a set of messages
sent over a tele h system.
To meet the tests of sclence,
we muyst specity how to test any
hypothesis we plan to use. In
this short note I canonly indlcate
the direction. I am using a pro-
cedure similar to that discussed
relating to testing of the validity
of the special theory of relative-
ly in Wofgang K,H, Panofsky
and Melba Phillips CLASSICAL
ELECTRICITY AND MAGNET-
ISM (Reading, Mass, 1962),

In accordance with my working
hypothesis on the application of
Lindsay’s thermodynamic im-
perative , I have drawn curves
G, H and I for ahalogous soclal
systems having average power
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per capita of 1/8, 1/2, and 2
horsepower respectively, The
probability de indicates the
probability of g people with
political views pear the points
indicated on 3 scale from
far left political views far
rlﬂn. The curves G, H, & I are
cptinm distribtiois of powet
8| raige

views, Curve G indicates that

a country having low edergy re-
sources giving 1/8 hp per
capits functions con-
centrating almost sll cna
single plan of accnomlc vel-
opment, Operar.ing -
tence level, systom can’t

afford much divergence of op-
erations in producing its elem-

entary eccnomic needs, Curve -

H is for a system that has four
times the power per capita of
the system of curve G, Here we
see that by anslogy from the
telegraph line cases, this social
system can function optimally
‘with a larger divergence of pol-
itical views, Looking at Curve
I, we find even a higher diver-
sity of political ideas is required
for optimum funciioning of the
system,

AN INTERNATIONAL SYSTEM

To consider an internationgl
system where nations ‘J* and
‘K’ are the two m-st powerful
nations, let us plot carves to
the avallability of eleciric pow-
er to people on a scale of pol-
itlcal ideas. The dashed -
gular curve ‘J {1968) represents
the estimated m of el
ectrical powir fo people In
sociallst country *J” for the year
1968, Sim‘'larly the irregular
shaped curve {1968)" rep-
resents the distributim of elec-
tric power to gréups of pegple
of differing political views in
capitalist country ‘K.’

Now the curves 'J (1972)" and
‘K (1972)" represent the idea!
distribution of pows: for coun-

fries J and K, u'they mcceodod
in dlstrﬂ:utlillilthelr power among
different political groups In ac-
cordance with¢he thermodynamic
imperative, says that the
young communist legder who

wishes to live wp i{o his ideals

oa.nim-

and ‘J (1972).!
Our emnuht lendar
in couni wiil have to estab-

lish face - to - face commuat-
cation with minorities in their
country such as the far-lsft com-
munists and non - politically or-
fented consumer co-operatives,

*Thus- the first loop around the

f;:h in the chart inpart I skipped
structural detafls of the cy-
bernetic feedback loops, used a
somrnnication channel model to
connect thermodynamic im-
perative to the social problems
which™ led to pinpointing what
minority groups in the couitry
required more human commun=-
ication to enable the young com-
munist leaders to live wp to
their jdeals,

Likewise In country K, the
gap between curve ‘K (1972)
and ‘K (1968) indicates the min-
ority groups with which the young
christian - capitalistleaders wiil
have to establish face ~ to - face
communications In order tobring
the power distribution curve
closer to the optimem form, In
country K we mjght bave a dif-
ferent scale of political philos-
ophies, The scale of significance
might break more on ethnie or
racial lines such as Indian, Chic-
ano, Black, Catholic, and WASP

" if the two major

MAINTAIN PEACE

Now there is an added divi-
dend to the people of the world,
Wers move
closer to thelr un curves
of power distribution, i in ad-
dition, the young political leaders
o! countries J and K use most
of the other cybernetic models
and technologies shown fn the

wu. Tho 1976, 1980, m
yunherqn
of maintaining a m: and

honmbl e peace,
Le., by 1984 both eountrhs J

and K ?hg
reach
powar and thair ec-

mi a
ono cg:ro'th, ndtvelqnd

E
i
¥
:
:
ghaf
Y

E

ful
tries of the world,

Th's note is based apon a2
progress report of the auth-
or’s Socio - Engineering Prob-
lems Reports Philosophy Pro-
ject made at The First Inter-
national Congress for Social
Psychiatry, London, Engiand,
August 17-22, 1964, Thispro-
ject is based on Research Pro-
posal GM=11277-01 submitted
to Natlonal Institutes of Health,
U.S. Department of Health, Ed-
ucation and Welfare, The pro-
posal was drafted in October
1962, while the author was on
leave of absence from his en-
gineering job,

Copyright 1969 Frederick Ber-
nard Wood.
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The following table on the three eras is reprinted from an
earlier issue of CTCM:

TABLE: THE THREE ERAS OF HUMAN CIVILIZATION:
FORCE, POVER, AND COMMUNICATICN,.

Characteristic of

Major Tools of Era Notes on Social Implications

ER2
(time span)

FORCE Force Amplifying Led to the division of labor
7000 yrs. Devices such as into agricultural workers,
levers, pulleys, craftsmen, and standing armies.
bows and arrows. Also the first large cities at
Transition: First Industrial major river deltas.
Revolution.
POWER Power Amplifying Led to the abolition of slav-

300 years Devices such as the ery on the basis that use of
steam engine, electric power amplifiers could pro-

motor, gasoline duce more than slaves and that
engine, diesel educated technicians were
engine, atomic bomb, needed to maintain the power
nuclear power gen- amplifiers.
eration, and hygrogen
bonb ..

Transition: Second Industrial

Revolution.
COMMUNICATION* Intelligence wWhen half of the cost of an
25 years amplifying devices automobile consists of data

such as RADAR, SONAR, processing and expediting of
electronic computers, parts orders in connection
television, automated with production control, it is
factories and chemical safe to say that we are well

refineries, and into the Communication Era.
communication satel- This communication era gives
ites. us the tools with which we could

communicate with the viet Cong,
Cubans, Red Chinese, and many
others to give people technical
assistance in a constructive
way without the need for
military action. Force could k
be restricted to U.N. police

* [13 2 " r . . ,
called "Information Era” o action the communication era.

"Cybernetic Era" by some
philosophers.

The above table is reprinted from CTCM Jan-Feb 1971,
vol. I, No. 7-8, p. l4.
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Continuous Channel Model to the File No. 234-F-16 p. 1
International System of Nations.

This section is adapted from part of a paper presented

at The First International Congress of Social Psychi-
atry, London, United Klngdom, pugust 17-22, 1964,

"A General Systems Theoretic Model for the Estimation

of the Negentropy of Sociological Systems Through the
application of Two ‘Isomorphic Electrical Communication
Networks." If I were presenting the same material now,
T would change the title to indicate the relationship

to two communication channel models, namely the discrete
channel and the continuous channel.

Sample numerical calculations of these cases are included
“in Section 3.2.2.

A MEASURE OF "DYNAMIC-JUSTICE" BASED ON MAXIMIZING THE
NEGENTROPY OF A CONTINUOUS CHANNEL,

The model studied in CTCM Vol. II, No. 1, based upon a pair of eclectrical wires
using the discrete noiseless channel viewpoint from Information Theory gives a good
estimate of the negentropy (communication entropy) or "democracy, " but does not give an
indication of the country's ability to withstand attack by external and internal enemies,
In this section another electrical communication network will be considered that will
include a measure of the stabhility of the social system.

(] IR Yy u'\'h’ - =i

MULTI CONDUCTOR TLLEPhONE CABLE BT

Continuous Channel With
Limited Average Power

iviaiis5353 GROUP OF COUNTRIES iN
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Fig. 1. Use of the integral form of the equations for
measuring the communication entropy of teIePhone signais on
a telephone cable to estimate a measure of "dynamic- justice"

of a country by caiculating the negentropy of the distribution
of politicai jdeas tolerated in the country.
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The term "dynamic-justice" is proposed for a combination measure of a balance of
dcgree of democracy with organization to withstand external and internal aggression. The
telephone cable of Fig. 1  will be used as a model for this analysis by specifying that the
power level in each cable pair is limited to a specified average power. The nature of the

model from the Information Theoretical viewpoint is that it is a continuous model without noise.

To proceed with the analysis we need some measure of the power of the sociological system
that will be analogous to the power level in the cable pair. To make trial calculations we
shall assume that the electric power production per capita per year is a reasonable first
approximation, and that the distribution of political ideas among the popuiation is equivalent
to the distribution of signal voltages in the cable pair.

For this assumption, we have from the continuous channel in electrical communication
theory, a formula for the entropy, here defined as 'negentropy:"

H, = ~/p(x) log p(x) dx. (1]
For an electrical signal carrying a message on a physical pair of wires, such as any pair in
the cable of Fig. 1 , with an average power limited to ¢4, there is a theorem in Information
Theory which shows that the negentropy i8 maximized when the message signal voltage has
the following probability distribution:

2

2
PR = [1/ (2m1/2] X /27 2]

This gives a maximum negentropy of:

Hma_x = log (Zﬂe)l/zo 7 EBJ

For the sociological system, I shall make the following hypothesis:

Hypothesis Two. The negentropy of the probability distribution of political ideas in a
) sociological system can be approximated by the negentropy of the message

distribution on a telephone cable for the continuous channel with limited
average power. The assumed scale of political ideas is tsken as a "measure
of collective direction' or MCD. The resultant negentropy is considered
as a measure of "dynamic-justice" -- a balance between maximizing
democracy and maximizing organization to keep the system stable. The
telephone cable pair if considered isomorphic to the sociological system,
when the limiting average power in the cable is considered equivalent to the
per capita power production in the sociological system.

Sample calculations for a set of hypothetical countries are made in Sec3.2.2. Some of the
ideal curves for the hypothetical countries are plotted in Fig. 2  The area under the curves
is proportional to the annual electric power production of the respective countries.

The important feature of this model ig that the "tails" on the probability distribution of
political ideas must be preserved in order to maximize the negentropy. Sample curves of
distributions departing from the optimum are compared with the optimum in sec. 3.2.2.
This type of analysis should help the countries of the world move from policies of "power
politics" toward a policy of "human development' in which two countries like Country C and

S
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" Fig. 2 Ideal Distribution Curves of Power versus Political Ideas for
Some Hypothetical Countries.

CountryPl in Fig. 2 could change from a power struggle between their two ideologies to sclf
and muiual criticsm for not attaining the optimum political ideal distributions appropriate to
their respective stages of economic development as measured grossly by their electric power
production.

The dotted lines in Fig. 3 show some political idea curves which depart from the ideal
shape. Country D1 is operating below its potential for its power level, because it has elimi-
nated the tails on the left and right. Country C's elimination of the left tail and inclusion of -
the hump on the right make its negentropy depart from its optimum for its stage of develop-
ment. This type of analysis makes it possible to get a start on determining whether a cam-
paign of "peaceful coexistence" is a bonafide move towrrd peace or whether it is a propaganda
trick. When a countiry is making progress in coming closer to its optimum curve, it is be-
coming both more democratic and more stable, so that it may be trusted by the other countries
to follow a reasonable stable policy even though there is a large difference in its political
ideas compared to its neighbors. :

This criterion‘ as to \fvhether a country is approaching its optimum political idea curve
should help the stch1atr1st in determining the relative balance to put between helping patients
éld_];ls.% tcz.the society and helping patients work to bring their society closer to its optimum

istribution,
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" <’

Fig. 3 Examples of Hypothetical Actual Power versus Political Ideas
(A(x) va8. x) Which Depart from Ideal Curves (I(x) v8. X).

Ideal curves of power distribution versus political philosophy
(scale in MCD units) are plotted as solid lines in Fig.. 4. for four
different times(1940-1970). So far I have not been able to find any
accurate measure of the real distribution of power. Therefore in the
absence of real datz I have plotted some rough guesses as dotted
lines. I hope that some sccial scientist will dispute the dotted
curves and in the process help us find a way to measure the real

distribution.
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The parameters used for computing the characteristics of
Countries Bl1-B6, C, D1-D4, and El correspond approximately to
the countries indicated below for data available in the period
1961-1964:

Code Letter Country
Bl United Kingdom
B2 France
B3 Canada
B4 West Germany
B5 Japan
B6 Sweden
C U-S'AO
D1l U.S.S.R.
D2 People's Republic of China
D3 German Democratic Republic
D4 Poland

El India
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Sociological Systems.

NEGENTROPY OF THE CONTINUOUS CHANNEL WITH LIMITED POWER
POWER AS A MEASURE OF "DYNAMIC-JUSTICE. "

Sample calculations of ideal and non-ideal probability distributions are shown in Fig. 5
The differences in negentropy are indicated for each set on the drawing. The figures used in
calculating the ideal curves in Fig. 13 are tabulated in Table A

TABLE A

PARAMETERS OF SOME HYPOTHETICAL COUNTRIES FOR USE IN THE
CONTINUOQUS CHANNEL MODEL.

Measure of . Electric Elec. Pwr, People
Collective Power Prod. Per Capita Std. per MCD
Direction Population [millions Dev. unit

Country MCD [millions] K.W.H. /yf] [KWH /cap/yr] [o] [thousands]
B1 200 50 137,000 2750 - 52.35 324
B2 150 45 72,000 1600 40 382
B3 200 17 114,000 6700 81.8 70.6
B4 100 52 116,000 2350 48.5 364
B5 263 : 92 115,000 1250 35.4 882
B6 200 7 34,000 4900 70 34
C 125 177 840, 000 4750 69 870
DI 325 210 2982, 000 1390 37.3 1,920
o2 463 720 : 55,000 76 8.7 28,200
D3 . 350 16 40,000 2500 50 272
04 375 29 29,000 1000 31.6 313

£l 225 402 20,000 50 7.1 19,400

The dlfferent ways of plottmg the ideal curves are shown in Fig. 6 . At the top is the
universal gaussian probability curve. Ideal curves are plotted for Countries C andPL
in three different ways, namely p(x), o p(x), and a4 p(x).

Extension of Table A for Country C for a Series of Years.

c(1940}) 120 131 141,000 1070 32,5 1380
‘c(1950) 120 151 329,000 2180 46.8 1260
c(1960) 120 179 753,000 4230 65 940

c{(1970) 120 203 1,529,000 7550 87 796
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To help the reader gain a perspective of where this paper

fits into a larger framework, topics and diagrams are
shown below:
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Section 3.9.9: List of File No. 399-F—16 p. 1

Back Issues and Reprints

REPRINTS OF SOCIO-ENGINEERING PROBLEMS REPQRTS(Available in photocopy
at 7¢ per page postpaid by surface mail}:

Note: I plan to edit the major parts of the
more significant Socio-Engineering
Problems Reports into sections of CTCM.
To avoid ordering SEPR's that have
already been incorporated into CTCM,
check the note on extent of overlap
following the listing.

wrhe Nature of the Social Responsibility of Engineers," SEPR No. OO}~J
April 2. 1971 Reprint of Issue of August 27, 1958, 1lé6pp. (Overlap witl
CTCM.is 6 out of 1l6pp.) eeeeess CerececsssssesasasssPrice ,,.....51.12

SEPR No. 065-D, "Proposed Research Plan on Communication Theory

in the Ccause of Man," Selected sections of Research Grant Application
GM-11277-01 of October 29, 1962, 30pp., Reprinted April 25, 1971.
(Overlap with CTCM and other SEPR Reprints is 7 pages out of 30)..
Price for photocopy..... $2.10.

"Biographical Sketch: Frederick Bernard Wood, P.E., Ph.D.," SEPR No.
202-G Updated 2pril 4, 1971, 2PP. cecescececcees..Price ..., ++Free

"Cybernetic Aspects of Social and Technical Processes that Endanger the
Ecological Balance," SEPR No. 211~B, Oct 9, 1969, l4pp. {Overlap with
CTCM iS Sout Of 14 pp.)..‘........I...-.I...........--Pricel....l$0.98

SUBSCRIPTION AND REPRINT ORDER
FORM ON BACKSIDE OF PRACE

BACK ISSUES OF COMMUNICATION THEORY in the CAUSE of MAN:

vol. I, No. 1-2, June-July 1970(First issued 6/7/70, revised 7/12/70,
revised 8/30/70, Reprinted with minor revisions Nov 1971 and Jan 1972)
Civil rights & evolution; Multidisciplinary concepts; fTechnological
meditation; The thermodynamic imperative; and Status of entropy and
information. 26pp. Price $1.00.

Vol. I, No. 3-4, Aug-Sept 1970(10/4/70 update) Sociological imagin-
ation, Public bulletin board space, Science and Hypothesis, Modified
thermodynamic Imperative, Letters on thermodynamic imperative, and
Example. 20pp. Price $1.00.

Vol. I, No. 4-X, Oct 1970(10/25/70) Prospectus issue with table of
contents of proposed sections. Graphic abstracts of sections publish-
ed to date. 4pp. Sincle copy free.......additional copies 25¢ each.

vol. I, No. 5-6, Nov-Dec 1970(3/28/71)  Letters; Cybernetics,
Information feedback loops, and Communication Entropy; Persdpective.
24pp. $1.00.

Replaces File No. 399-F-1 i
and File No. 399-F-14 iy i Replaces File No. 399-F-10 p. 1l
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Vol. I, No. 7-8, Jan-Feb 1971(7/4/71) Prime Questions and Four
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