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" Some hypotheses are proposed and discussed relevant to four

philcsophical "tools" of potential vaiue .in developing better
insights regarding the problems of disarmament, namely:

{1) A pseudo-Gaussian probability curve form of historical and

. future perspective Tor extending the concept of the Histomap;

(2) A" three-dimensional checking ehart based on levels of natural
phenomena / ranges of activity from basic s¢ience to applied e
science to education to decision making / and range of method ’
from religious-intuitive to humanistic-poetic to scientific-
iogical; ..

(%) A discrete channel partiai model of a sccial system using the
information-entropy metaphor te obtain a quantitative measure of
the demodéracy in & social 'sudb-system; and ‘

‘(4) A continous channnel model of a social system for obtaining

qualitative measure of 2 conzept of "dynamic- justice" in
social-political sub-systems.
The above philosophical "toois" are proposed for heiping us put
the present problems of our civilization in suitable perspective
in regard to the rise and fall of previous civilizations on our
planet, the rapid development of science, new features of the
present situation which make these crises at the beginning of the
noosphere different from past crises, etc. The concept of "dynamics
justice" is developed in an attempt to gain some depth of insight
into the role of politicai tdea distributions in determining the
feasibility of disarmament efforts.
]

Note: ‘'Tool' (4) is an extension of the concepts discussed in
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Four Philosophical Tools for Improving Our Insights
Regarding the Disarmament Probtlem

I. Introduction.

This paper is a progress report on the development of some
philosophical tools which I think wiil be useful in gatning {nsights
into the problems of disarmament. Th2se tools are directed toward
developing some perspective as 1o where we are in the evolution
of human civilization and toc g.ve some clues as to whether the

DOWErS
conflicting/are at stages compatible with disarmament efforts.
There have been times such as curing World War Il when it was
obvious that it was the wrong time for disarmament efforts.
These "tools"” are aimed at finding a quantitative measure of the
degree of democracy attained or stage of evolution a country has
rezached, and a qualititive mea. .ire of its present capabiiities
of advancing to a higher level .7 development. 7r. method used in
trhis study is to extend the "in“ormation entropy metaphor" by hypothesis
and test the results for compatibility with known facts. To develiop
a suitable perspective in time an "earth civilization iog time scaie"
is developed by analogy from a Caussian probability distribution.
The classification schemes of the founders of Sociology - Comte,
Spencer, and Ward - are extended to develop a perspective in .
regard te the three dimensions of phenomena, types of study(humanistic-
poetic to scientific-iogical), stages of development{basic science,
applied, education, and decision making).

The philosophical ideas presented here have been developed by
me as a hobby on a project I.call "Socio-Engineering Problems."

The object of this arrangement is to clearily separate my
indepenoent philosophical studies from my engineering work., To

jilustrate this more clearly let us examine Slide |.
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As shown in Slide |, 1 issue tochnical engineering reports through
the publication departmenti of t'e cerooration for which T work,
Philosophicai studies are issuzd through Socio-Engineering Problems
without review by the corporation, letters or statements containing
political or religious views are issued from my residence address;
Some of the ideas in this report occured in embryonic form
while working in the M.I.T. Radiation Laboratory during Worlid War
IT, while others developed as byprodiucts of my later work in
computer-communication systems. I can recall that in 1946 I found

(7)
a book by F.3.C. Northrup, The Meeting of East and West, in which

the need for a philosophical approach was more eloquently stated

L.

than in my own notes:

"The time has come when these ideological conflicts must be
faced and if possible resoivaed. Ctherwise, the social policies,
moral ideas and religious aspirations of men, because of tneir
incompatibility one with another, wiil continue to generate
misunderstanding and war instead of mutual understanding and peace.
It is hardly tikely tnat these sources of conflict can be
faced and removed in practice within the halls of parliiaments
and the heated actions of the market place, where slogans are
bandied about, special intersets are at work, and passions are
easily aroused, unless the problems raised are first traced
to their roots and then resolved in theory within the calmness
of the study where the meaning of words like "democracy" and
"communism' can be darefully determined and the issues which

they define can be looked 3t more objectively.. ....." (pp.ix=x)

Or. Northrup in his 500-page book did an admirable job of describing
the different ideological backgrounds of the different parts of the
world plus considerable detail on the different approaches to life

in both the East and theWest. However, I feel that few politicians,
managers, and decision makers fhave take time to study carefully books
like the one produced by Dr. Northrup. This observation led me to
deduce that we need some philoscophical "tools" that can help people
gain an insight into the total perspectiQe of world civilization

so that they can at least call in the besgt panel of experts on a

given problem.

- Al

——, F . 5. C. Northrup, The Meeting of East and “est.nN.Y.: Macmiltan
(
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(2) (Histomap of Religions; Histomap of Ciwvilization) Rand- McNaily,
Chicago //John B, Soa&gf, The Histomap of History.,(IGR2)

(#) G. Samow, The Biography of the Earth H.V.: Viking Press(1941)

Perhaps we need something like Dr. Gannett's '"Wicket Gate
(&)
to the 8iple" which was a litt . pampaiet prepared at the turn of

the century which included diajrims and general descriptions of

the state of our understanding of what light regent anthropoligica
o .
ang linguistic studies shed upon the writing/the books of the Bible.

Some components of human history are displayed in a convenient form

K . (4
in the Histoma;’geries. George Gamov in The Biography of the Earth )

developed some charts showing more of the physical events in the
development of the earth and projected future physical events such
as future ice ages. It is desirable that some unified means be
developed to represent ali past and projected future events on the N

same scale.

A second type of perspective chart needed is one that helps
us determine how well we have covered the different approaches
that might be relevant to a probelm such as disarmament.

There appear to be three dimensions of particualr significance,
namely types of phenomena; stages of activity from basic science
to decision making; and a range of method from humanistic-
intuitive to scientific-logical.

A third tool needed to heip us gain perspective of the
problems of our civilization is a measure of what stage of
social deveiopment a country is at {(or possibly a measure of
the degree to which it has become democratic).

A fourth tool needed due to the third concept being static
is some measure of what we might call "dynamic-justice” or the
abiiity of the social structure to maintain the gains already made
while evolving to a higher sta e of development without having to
go through a destructive revolition o??etreat backwards.

i e

ia) W, C. Sannett, A Wickett-Gate To The Bible, Boston: American Unitarian
Agsociation(1907), *Bop, includes charts: "Growth of the Hebrew Reli-
ol gion and the 2ible, and The Bible Book-Case as arranged by higher

& criticem."




il. Construction and Testing ¢f Hypoitheses.

First we must
quire how the sclentist ce.fues to accept a partfcular hypothesis
c2 the Elnstein Special Thicry of Relatlivity. In many Tleids of
vience we never have absolu-¢ proc’” of a {aw, but have to be satisfied
with testfng hypotheses anc 1. nhg ithe ~ypothesis which {8 most consigta
ent with the known facts. Moxvell's cguatioas haven't been derived
from more fundamental laws‘awithout assuning one relationship that
coemes from knowing Maxwell ' s ecuations. The special theory of relative
ity is an interesting exampiv. It {5 one of seven competing theories
Iisted in Fig, = which {s based on Panofsky's lectures{s). If one
examines the status of agreement of disagreement of each theory with
the thirteen experiments, one can easily see that Einstein's special
tnecory of relativity !s the only one of the theorfes that has .no
contradictions. Therefore scientists accept the special theory of
relativity until someone finds some experiment which resuits {n a
centradictian., Professor Pancfsky considers the validity of the
specfal theory of relativity as Tollows: :

"This outline(Fig. 2 ) of the experimental basis shows that
experiment contradicis any reasonable alternative to the
* theory of relativity, rather than any single experiment
proving the theory., 7The experimehts outlined above(Fig. =
on " next page) present evidence that:
(1) The presence of an etnor, efther statfonary or convec-
tively carried, cznnot be estabiished.
(2) Modification of electrodynamics of the emission theory

type is untenable, The conclusfons then make it plausible to
look upon the basic laws of mechanics as in need of modification.

P W

In 1905 Efnstefn proposed as 3 solution, compatible with the

experimental facts known at that time, the following postulates:-
(1) ALl laws of electrodynamics (including, of course pro-

pagation of light with the velocity ¢ in free space) shali be

the same in all jnertiai frames, as are the laws of mechanics.
(2} 1t shall be impossible to devise any experiment definfing

a state of absoiute motion or to determine a preferred inertfal

frame having special properties for any physfcal phenomena.

It Is clear that {f the laws of physics obeyed these postulates
all the experimental facts outl{ned above (Fig 2)) wouid be in
agreement with these postulates.," (57} ’

' . - _
H. Panofsky, Classical fiectricity and Magnetism,
? U\.:l,

2108, Unfv. of Calit. SyTT1abus Mar™ 154G, pp.

-
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Tne pnilosephical "tocls" of this report are presented as

working hypotheses which may ti.e some years to test. 1 feeil that

ine problems of survivil of cur civilization are important enough

to risk premature discussion of nypotheses which have not been

tnorcughly tested

people who may be
Faor a more recent

refer you to some

1

6. Zeralc moiton,
faor R
deiiv
Scien
ALA

in order ifo +:<e tne 1deas available to other
better preparcd to test the hypotheses than [.
series of pzners on hypotneses in science, 1

work of Prof:-cor Gerala Hoiton..6)

"Thematic an:d Prnenomenice-ypotheses: Conceptis

-cvalua;tng Historic St-ges in Pnysical Science," paper

2

ered at 10th Internati v yOﬂ rese Tor the History of
ce, Corneli, Aug. 30, <02, [See also similar paper at
LA.S. VMeeting, Philadels i, Dec 1962)

.



I11. Four rypotheses Tor Use in Developing & Better Perspective
of the Probiems of Disarmament.

These four philosophical "ta0ils™ are presented as hypotheses

~h

or use in deveioping a betiter :njerstanding of the potential

-~

paths that may be possiole Tor ~as czotrol ind disarmament.

A. A Gaugsian Perspective 3 iz,
L

Slide 2 shows a Gaussian perspective scale covering a range

. 10 , {0 . : s
¢t from minus !0 years to pi .. 1O years, which is sufficient
t2 cover the longest time esti.~e of the age of the universe
and the tongest estimate of tr “atur o upan of our solar system,

This scale is similar to the prouability paper on which gaussian
srétipility integrals become strzight lines. [A more precise

cevinition will be inserted later, but before the formal presentation
if accepted.; This type of scale combines two features: (I} the
~ictomap logariihmic scale for long time intervals, and (2) the
inclusion of_both the past znd the future as is done in some of
Jr. Gamov's charts.,

Sltide 4 shows the principal physical events in the history
o our planet plus tnree of the great religious prophets,.
~e inclugion of potential future problems such as the next
melting of the arctic ice and the foliowing gtacial ages are useful
to remind us that there can be deeper physical crises {ike the
aast slacial ages occuring again in the future. The numbers on
this slide are logarithm to the base ten of the years.
Siide 5 shows the major stages in the development of mankind’'s

mental abilities. »
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Tne princlipait stages on Slide : "ali roughly near multiples of a
stendarg deviation in eartn-civilization-log=-times,
L% Tnis needs to be defined more precisely

nese steps are summarized rouhly s follows:

number of Standard Stage of
Deviations Davelopment
ilinus one Intelligence amplifier potentials

of simulation of complex problems
on computers Lecame realfisable.

Yious two Craznized scientific research
cecame estabiished,

Vinus three Superverval abstractions of
mathematics and the s¢ientific
metned estabiished,

L,

Yinus four ¥Vin developed verval communication,

Vinus five Fre-modern man developed subverbal

cemmunication.
Minus six geginning of our solar system,
A osstimate of the time span of the problems of arms control and

dicarmament lies in the domain cf:

Plus two “otablishment of peaceful
cuompetition.

Iv o is estimsted that 2 preiiminary step reguired for a succesful
wrogram ol arms control leading to disarmament is the assuming of

cocial responsibility by more individual professional people:

elopment of individual

Pilus one Dewv
social respaonsibility.
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gcring Charts for uzo o oior to the Covering Theorems
Functions of Teal Yor o il (Vathemotics) and to the

mpietencse Theorems o Jla2ctromigrnetic Theory.

. This

oirt of the project Is an inc.iry as to what type of coordinate system

or space can be used to relate, cifferent anaiyses of the major problems

ur civiitza‘ion. “nL three tyoses of axes anticipated are: .

¥ o

{1} The Gifferent phenomena which occur in nature,

{?) Trne classes of human act! vity with respect to these phenomena, and

{3} Tae cifferent perspectives of significance §n the stucy and use
of r.oowledge, Such as & rinjc Jof Budsdicticointuitiodal” s ===
soientilic-iogical

This type of

irvesiigation s an analog in the philosophy of science of the develop-
ment of COverfng theorems ir m:ithematics, It is intended to reduce the
chances of omission of {mpcrtast fnsights, due to the fTollowing of a
singie apprpach to a probicm. . -

A mothod of piacing impo‘tant teachinas from the numanistic tradition
on the coordinate sys is soown in Fig. 6. Here the Ten Commandments
T Noses are shown in ;hc 'zetion" column covering principally the.
phensmena levels of scctai and psychological, The Teaching of Jesus
ar: chown'principaliy in the "ecducation” column, because they require
ials m0ditat10n tc fnterpret for application fo indlvidual situat!ons.
R hiuuom of Confucius {§ shown ouar!:pping both "educatfon" and
"actfon." Note that these bdbiccka ¢V teachlings, wisdem and commandments
wre nlaced at the back of the ;oordfnate system approximately over the
“"mythical-phflosophical"” region ‘n Fig. 5.

=

A3z an example, a block has been added to Fig. 6 showing B. F, Skinner's
organization of the knowledge ¢f paychology(80) in the Sclence column

to {llustrate the potential {nteraction between the knowledge of scienc?
and the goals from reiigfon to help mankind evoive a better society.
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Further examples of the plotting of the range of coverage of

cifierent sociologists, philoscphars, pyschiatrists, anthropologists,

zne Uiogeocnemists are shown in uhe Tollowing giides:
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Slide 9. A CZomparison of t ns of the VWorks of Auguste Comte,

Kart Marx, and Le rd

Slide 2. A Comparision of the Lomaing of thz Vorks of Freud, Jung,
and Adier.

the Work ¢f the Soviet
tholic Priest-Anthropologist

5iic: 0. A Representation of ne Jom
Acadamician Verdaoaoky and the C
Tei lhard de Chardin.,
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"democracy ' using

Informaticon

The entropy of ihe set o7
N

> P, tos b

ihe probability t

*
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whare p, is

o
o

[F)

ince the probapility p; Is
log py <0,

we Co

n define the negentropy aas

H
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P
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of the base of the |

For this study ec.

assign a numericai value
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The ideal way to start
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typgs of freedom. Si

-
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tly accesibie to me, |

dom to have equal welght
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t the {-th message will be sent.

ositive anumber petween zero and one,
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[

tne entropy,

(3),

sgariinm to the base two is
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s

{3) e

i1
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“uncertainty."

to "Treecdom” {s a difficult task.

-
-

scmf of which are more valued than

his gection would be to get

ne

termi the relative weights 1o

nce such information {s not

o

S ]

ascume the following ten kinds
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4

der %o obtain some trial

C

Freedom,
Society
27,

Oemocracy
for Gener |
1963. (Manuscript

¥

ccncepts of
esented at the

Chio, December




caiculations.
[ sna!l assign to each person a unit of "freedom" Fy=1.0
f ne is deprived of some oV his freedom nis Fi becomes less than

the person or perscns interfering with his freedom have

cne and
F,'s greater than one. For example {f a dictator reduces the
froccom of his subjects to o.5 rrd thele are }0GC,000 people

under nis contrel then the dictator's freedom 13 r{=50,001.

-5 oo%ain a measure of freedom tnat tenaves [ike a probability

function, we define a normalized "freedom'" function,

(12)

[ 9]
u
T
~
o

whore n is the popuiation of the coumtry or sub=-system.

-~a above case ihe normalivecs frecdom for each subject

{.a. tne dictator has 100,000 tisies the frecdom of a supject of

RIS,

Tn these sample calculatic:. tre measure of freedom is
araitrarily between the following components of freedom{'glfde.l{),
L R f

(1) Freedom of 8peeCh v v v v v v v ¢ v o « o & « 0.1 {

(2) Freedom of religion . . « v v v v v u v .. O \

(2) Frecdom to print, broadcast, televise and

to listen to same T R S O

(&) Freedom to Tind sexual partner . . . . . . . . O

(5] Freedom to obtain education . . . . .'. . . . C.1

{6) Freedom from joo discriminaticn on

account ¢f race, religion, or -
naticonal origin B ¢

¢7) Freedom to build or nuy own home . « + + « » o 0.}

(3] RIight 1o vole v v v v v v v v v e e e e e e . 0L

VG) Right 10 trial DY JUFY v « v v v v v o o o » o 0.1

(10) Freecdom to establish small business or farm . O.i

e b e

SN -

.
: : . ~ L e § F,. . = 1.0
Y LaT Aooumad (oo ~0nig o Treedown, 1

T



(el
- HE

nis anaiysis i8 a test of an nypoinesis as to the analogy
"semacracy.' We wish to see, i¥ replacing
sne srobaciifties of a set of mossajes by the normalized measure

¥ freecom of the indivicguals in a sodiai system wiii give a

voilve of negentropy for the system wnich {5 a reasonapie measure
tre amouwnt of democracy {n tne social system, [T such a
sroceaure gives'a higher measure of gemocracy to a dictatorship
wnah 10 an cbviousiy cemocratic zociety, the hypothesis will have
10 ce re ected, If however ire resuliant measures of democracy

all into reiative positicnsg o + with common sgnse

y
-
A
s
=
3

concepts and with the more so;:ietScated analyses oF politiéal
scientistis anc socioiogists we can accept itne hypotnesis until -
anciner hypoihesis is found tret gives better agreement with thg
availacie vacts.

vsing eg. (&), replacing p, sy G,, and H by D, we have:

i it

. n
0 = - E Gy tog, 3 (13)

i=|

witn the restraint tnat:

G, = .G L14)
i=1i f
~e swoscript stands for @ single individual uniess otnerwise

3

noted. nen a group of fndivicauals are treated as a Ciass

-4

withous regard to fndividual performance, such as job discriminaticen
on account of color, the subscript will refer to the group or c¢lass

25 a-unit ifnstead of to an individual.

-
or Ccomparison. g
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txamination of Siide!2 indicates a general agreement between

our theoretical calculaticnas of nejgentropy witn the relative

¢

[31]
’y
-

ee cf democracy one would ascribe by ccmmon sense to tne
gifferent types of social ¢rganization. This means tnat we c¢an
seriousiy consider using tne caicutaticon o7 neguntlropy to
evaluate sccial syétems where we do ngt have good common sense
references. However we would have 1o check more rigorously‘the

metnod of computing the normalized "freedom" G

Anctner Teature §s that a democratic country like country B

¢can have an appreciadvie portion of {ts popuiaticen wiin serjously

[ 8

urtailed freedom, provided restricticns zre based on an

{ncividual basis relatec to individual ﬁerformance and areICEtermined
by due process of law. For example having 10% of the population
regtricted in this way redﬁces the negeniropy by 0.5%, while an
egufvalent amount of restrictions based on ciassification ¢f

people by race or national orign instead ¢T indivigual performance
reduces the negentropy by i6.4%.

—_

Comparision of Countrys € andg F incicates that a rigid caste
system of a one man Cictatorship xnock tne negentiropy down 10
one-fifin tne ideal value. Anctnhner 7eailure ©
a soclety run by a rigid set of rules can oe 2imost as bad as

4 once-man dictatorship. Ancinaer fTeature is tnat a gcubstantial
increase in negentropy resuditls when a cne-man dictatorship changes
s 3 twelve-man cligarcny. This indicates the possioility of
cevelopiag a more detafted meaéure of "freedom” to put intc the
zgontropy formula 1o monitor changes in nocn-democratic systiems

+¢ determine whether they are pecoming more of iess democratic,
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nesonirogy O
we Agve shown by analogy and oYy testing tne hypoinesis
cevelored from the analogy 1hat cefiniang
25 a norma.ized probability Tuncticn, wnend cut into the formula
or negentropy of a prodapility Gistriouticn, resuits in a plausdl

nis in itse!f s an important step in Lridging tne Gcap betlween

4

mathematical scienceg and tne wiudy of human valucs. mMowaver such
4 test must repeaved as separole analyscs at difTerent times 16
cstain a cynamic treng indicatling whether the more demccratic

countries can survive the inter

s3]

ction with ihe meocre dictatoriai

For exampie Country A witn its maximum negentropy making it an
c

igeai cemocracy, mignt be inaceguateiy orgonized 1o cal wiin

aggression by the dictatorial Ccuntry =. . pronose as a future
- -, -~ ) 1 ~ e - N '

regenrch problem, the search for » mezvure of “uyan o-justice’

wnigh mizht balance maximizing demccracy wilin or-anizetion 56 inat

tosing tnelr "domocratic” properties.  © oropose thzt tnic corncept
of "dyaam. c-justice’ pe used Tol A

cynamic measure of demacracy relatec by analogy to the capabiiities

of the %toatal system 1o maximize nejeniropy over a sericg ¢f time,

This would involve ithe time cerivative oV tne negentir

system fncluding sub-sysiems of different types of sc
. . Fl .

structurc. Such a concept of "dynamic-justice W

related to Albert 3chweitzer's concept cf "reverence for life.”

To cevelop sucn a dynamic mocel woulc require Tiiling more

struciure tnan is availacle Tor this siudy. To procede on Trom

. V. X gl
. I " . b .
e v e T P bt PN i
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nis static measure 10 a Cynamic measure reaguires the agdition oF

feecoack loops to the system ia which tne different countiries are

=

connected. The intcraciticna of Countries 3, C, D, &, and 7 upon
Couniry A could be interpreted as noise in the communication channel
rresponding to Country A.

co o ootain o rnoice probabi ity disiria

cution we wouid need some xnowiedge of tns signoi power levei in
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[44]
3
.

However on@ can conjecture tnat the directicgn of Turther research

o . PP L "o - - . " 2t
miant pe Lo investicate thg os.cibDiiity nal cynamic- justice” might
measurec by a corejation Tunction between tne sctual prodavilitly
clstribution of freecom in Country A wiin +he optimum freedom
cige={nution computed from &an analysis of the ana.ojous
communication channel with noige derfved Trom tnc other countrice
in w + i ature to to attempt specitic medei of
in whe sysiem. It is premature to to atiempy a spediy ncde
"gynamic-justice' on tnis casig. To ceveiop this
sovier level, it is-necessary 1¢ Jetermine scme measure of ihe
scientific, educational, and economic levels 7 the sub-system
couniries. ,

nowever ther is sometning we can try even Tnough we 1ack:

{1} 3 suitable definition of gower level of z gociai system, an

(2) a wnowiedge of the cguivailent noise diztriosuticn of 2 sccial

system.
ve can attempt toamke a trizi ceiculation using ihe fTollowing
cssumed features to test plausibility of our nypctheses of using

tne continuous communication channel as =z moce! of social systems:
(3) wuse the electiric power preductign per czpits of z

country as a measure of iils varizance

(")
0
[ 8]

i‘\

(%' assume z Gaussian prouability districution of political
views is equivalent to ncise in & continuous communication

shannet .

T
[34)
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tezehings

cm tmo past andg recent Ting.n.s of scicnce, we need i seccend "tool',

name i, some kind of ...pncnomen./stace/method. . persoectivy AN
extencion of tne tables and iists o7 the garly seciolcgigis—-=-
4ucugte Comie, Heroert Lpencer, and cester Sird---nog iled to oz
“Aree~dimensional perspective cnzrt, This chert is ucetul for
siotting thne muain empnasis of yroat dezders gucn we Sonfucius,

Yosoo, and Jedus to nelp peousie perceive nuw 1heEse

L’l

sere worxing at different points in tne size a2nd method plane in

the perspective diagream. In thege three dimensionz! diagrams the

Gl

coordinates zre: (1) Pnencmenz, which run througn pnysical,

crniemical, biolcgical, psycnological, angd socia!l; (2) Stage, wnich
run through basgic science, apolied science, ¢gucaticn, znd decision
making, and (2} Metrod, wnhich rung Treom religicus-intuitive, :

huministice-poetic, tnrougn scientific-logicei. This type of ger

(&
w©
£
[

makes it easier for peopie to perceive ihe possisilities forsesn oy

“veo of perspective makes it eassier for peogle 1o perceive the
ciffarences in tne background of the U.S., U.5.8.R., and Red China
waich lead to ideolgical cenfiict., Cuch perspective may lead 1o

an easier perception of the unigue contributicns of the different

cuitures to a future peacefully competitive worid.




ne third enhilogopnicti tool ie 2 weasure cof democracy in z

SoCialr syoLem Thic morcoure ¢F democcracy io derived by anailogy from
1 ]

tnc probanility distribution ¢ messages on 2 lelegraph iine as it
{5 anaiysed in Information Theory. Firct an attempt is made Lo
deftine 2 numerical ceale for individu:i “roecdom.,
Lnewking any recognized weighiing of diiferent .
components such as Treecom of wpeecn, Treecem ov reiigion, etc.,

2 normalized Treecdom o
country,

definition of

1
@
o
Q.
o
3

srocasllity gistributions of T

countries of 1G0,000 pogpulation ecacn:

——

arTect Cemocracy; a al

part

o large democratic middie class, and a

-~

ruled py a commiittee o7 twelve;

cystem; and a dictatorsnip.
oxt a measure of "democracy' is da
Tnformation Tnecery in wnich the normaii

the megsage dbeing sent

srobability of &

O
)
[ 13]
'
(53
*
o
3
o
o
3
Uel
[@]
(o)
=
O]

-~
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a countiry structured
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cf one-tenth,
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grapnhs of
gix hypothetical
dempcracy; an

¥y owith an upper c¢class,
icwer ciass; an oligarchy

oy a caste
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with
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lo Ly analogy
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d dom corresponds to

(4]
[ 1]

the measure of democracy

is tne negentropy of ihe probazility distrioution. The calculated
nejeniropy Tor the difverent social systems are:

Tdeal demoCracy « + « o v e o o+ o« - . 10.GI

Anproximate democracy . B s I 2

Par<ia! democracy with upper & lower

ClESSEE  « o v o o v « o o o s o « » 13.90 '

Ciigarchy .« « . .« . e e e e e e . D3

Caste SYSLEMm v o v o o e e e e 4 e e .25

Sictatorsnip . . . . . . e e e e .. 2.98
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