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The United Nations, Information Theory

Cybernetics, and Decision Theory

The Challenge of the Earth Satellite:

At the Institute of Radic Engineers Aeronautical Communications
Symposium in Utica, New York, November 7, 1957, the editor of Flzing
(magazine), Mr. Gill Robb Wilson, gave a challenging speech. He was
gravely concerned over the failure of the United States to be first in launching
a satellite into the 'air environment'. Mr. Wilson was upset by the situation
in which a great country, having vast resources and democratic ideals with
great respect for human dignity, failed to maintain leadership in such an
important area of research and development as the earth satellite program,
He was concerned that a '"Godless' country like the Soviet Union was getting
ahead of ug in the training of scientists and engineers. FHe stated that our
country is waiting for some great leader like Moses to show us the way out
of the present situation. Mr, Wilson expressed a feeling of personal failure
for not taking more vigorous action when he saw decisions being made in
respect to research and development on the air environment which he felt
were inadequate, He felt thot in the United States we have failed to live up
to our individual responsibility. He urged people who have an understanding
of the important problems of our country to speak out and fight for consider-
ation of their ideas.

My response to Mr., Wilsons' challenge is to examine the relation between
science and society to see what problems exist in the United States and in
the Soviet Union in a comparative way to see if any lessons can be learned
from the situation. An zll out expausion of our efforts in missles and
satellites and in training of scientists may not be the answer. A simple push
to catch up and overtake may be a brute force method dealing only with quantity
or amount of effort. An examination of the structure or quality of what is
going on may give us greater insight.

Information Theory in the USSR

Evaluation of the information theory developments in the Soviet Union as
reported at the Western Electronics Show and Convention {(WESCON), August
1957, leads to some interesting hypotheses. Namely, the leaders of the
Communist Party of the Soviet Union were initially afraid of the pditical
implications of information theory. The most plausible explanation of the
opposition to pursuit of information theory, ig the potential anzlogy of the
equation for maximizing the information content of a message in analysing
sociological systems,

In information theory the information content of a message of n symbols,
where each symbol has a probobility of occurrence of pn is:
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The condit: im o0 maximi-ing H for a Lixed n. is that:
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i e , the orobabilities for cach symbol arc c‘quail

Although suciolozical svstems are much more complicated than a
simple telegraph message the potoential analogy was apparvently suificiently
significant to the Russians ta cause objections to information theory until
1953021

According to D Green. the Russiansg withdrew their oppositian (o
Mmiormation Theery in 1953 and sincee then have allocated substantial
etiort in thiis arca. They have al-eady developed an alternative proci of

one of Shannon's Theorem wluch 1s a morse rigorous proof

it appears plausible to me that the Russians have decided that it is
moyre important {or them to be pioncers 1in science and mathematics than

to suppress arcas of scivnce which might rovalidate parts of theis philosophy
Perhaps we should utilbize the potential sociological analogy of intormation
theory both to suppo:t our own democ - atic ideals and as a coterion in
making judgements in our relations with uther countires

In coaversations with other engineess at the IRE Symposium in Utica
November fth and 7th | found that there was a general awareness of American
engineers of the present intensive wor< on Infermation theory in the USSR,
but the sensitivity of the Russians to the potential pelitival implication of
Information Theory was gene . ally unnown  Thevefore., I brought Dr
Green's paper to the attention of many of the engineess with whomn 1 talked.

A Visit to United Nations

On Satarday. November 9th, I visited the United Nations District.
New Yorx It secmed strange to leave the Unmited States to enter 4 district
under the jurisdicton of the Unifed Nations and then walx back into the
United States of Ame rican without having to go through customs inspection
and obtain a passport, ete . 1 found 1t thrilling experienve to visit the
meeting rooms of the General Assembly, Security Council, Trustecship
Council. and Econcemic Counail. The spirit of the g-owing United Nations
made me think that the oid lengue ¢f Nations Association song, written by

Jusephine Daskam Bacon. has more of a4 real feeling of the future:

Brother, sing vour countrv's anthem
Shout vour land's undving Iarmne;
Light the wondrous tale of nations
With vour eonple's polden name .
Teil vour fathe~'s noble story.

Raise on high vous count:v's sip0,
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Jora, then. in the final glory - -

Prother . hift vour flag with mine!

!

[xil the sun of prace . new rising,
Hold the war clouds Jdoso s furled
Blend vur barnners., O my brothesr.
In the rainbov of the world!

Red as blood., and blue as heaven,
W:ige as age, and proud as youth,

Melt vur colors, woosds woven,

In the great white light of Troath!

Buiid the road of Peacv betfre us,
Build 1t wide and deep and long:
Speed the slow and et the vager,
Help the weak and curb the strong,
Noene shill push aside anothes
None shall Tet anothe {all:

March beside me, O mv bruther,
All for one, and one for alll

(Copywright, 1934 by the Len sue ny
Nations Association. In¢ )

The Taxi-Driver-Philosopher

On fvaving the United Nations District [ hailed a taxi cab to gn downtown
The drives was very talkative A group trom some boys military schoo! has
Just vis:ted the United Nations . This set off the cab driver on taik about
militarism and the U N He asked why do w» have to have all this military
preparation; why can the U N move faster in sottiag all the nations of the
world to coeperate? The cab driver went on to ask why do we have to have
some conflicting religrons in the world, why ¢t people develop a universal
rcligion out of the best ideas of all the differont religions 7

Although the cab drmiver's sdeas were over simplilied and mmpractical,
Padmuire him for communicating his feclsing and strivings for a world in
which all races. nations, and faiths «an cooperate in haomony . Ina way
he 18 a spokesman fur many people who Lhave a desice for a more stable
economy and wigh to see a world {ree from vare, the danger of war

The S orv of Mankind
Saturday afterneon 1 saw the movie: ""The Story of Mankind'. which
has sorne featires in common with the bock ol the sume title by Hendrik
3 ‘ ‘ ‘
Willem Van Loeon Itag aninspiring and trousht provokineg movie about
a hypothet.cal meeting orf the judges of "outer space' sitting in judgement



upon the people of the carth «oho kave ravented a super hvdrogen bomb

which 1s capable of destroying all e on the carth The judges are de.
bating whether thev shoald intesvene to zive man another chance or to et
Bom o destioy himsell Counsci for manvind boought an exxhibrt lbastrating
the great leaders whoe have led man toe greater henghts of civilivation
debauchery I iate "The S orv of Manoind: as a very excellent and impeortant
movie

The devil's advocate bronght in exhibits from history of man’s tvranny and

A Secaond Visit to the United Nations

In mmy burcy to get to the theate: to gee V"The Story of Mankind™ 1 had
taken a brief tour of the United Nations  Siace there was some ome left
hefore - Josing time at the U N after the movie [ raced back to complete
my tour at the U N and to browse in the bookstore in the basenmiont of the
U N. building

Artists trom different countries of the world have painted mu-als
depicting man-ind's striving for peace and international cooperation The
U N bookstore wag ve-y interesting There are many U N reports for
sale on problems of cconomic stabibite, world health . technologioal develop-
moent and many other subjects discussed by varioas U N agencies and
mnmittecs

information Thoory and Human [nformation Svstems

I found one UNESCO publication ma ticalzsrly interesting: “Iaformation
Theorv and Human Information Systems! be DM J\'I:i(ch.i\_’(‘i) The paper
deals both with amount of intermation {channel capacitv, redundan:v. et )
and with information-tlow maps (inve. se jced-hacik systems sometimes
tlaussified under cvbernctics) . The prindipal parspraph headings as follows
indicate the scope of the article

Int ~eduction

Measurin: & Map-making

Basic Ideas [nrrmation-

S5ome Uses of Measuiemeoent

Human Language

Mechamoul Translation

Infsrmation Retrieval

Imormation-Fl ow Maps

A Tvmcal In!y mation-Flow
System

Human [nfo:mation Systemn

Stability

Remedivs tor Instability

Stability of Scaial Infurmation
Svstems

Predictability of Infcrmation
Systems

Man as an Information System

Freedom and Responsibility

rrejevan o of Physioad

Indete. minacy
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Inplications for Penal Theo:y

The anthor of the ahove a ticle, D MacKay, tormerly worsed on
adarv. then dirccted research at King's College, London, on nroblems of
Pith-speed electronn o« omputanon. and is now divecting a group doing
research inte the ot samzation of the boain as anaaformation systery
The scotion of predictability of information systemns «ontains a hasic
theonrem:

It is a propecty of any information svstem, that a complete
predication of 11 cannot be validly sepresented by an active
part of the system

The application of information theory to the problem of 1:eedom and
responsibility appears hiphly signiticant Dr MacKavy insists that the
¢ritertonof human respoensibility 1s not in principle a behavioral but a
structural one  The guestion 1s basically whether ks information system
18 80 orgamized that our intended dese ription of its future state would be
selt-nullitving {as a description) iv oftesed to hiin, because 1t wvould be
geli-referring. The coatesion thus reduces in essence to a questinn of the
unity or wholuness of the man's information-flow systemn

Retflectinans 1n the O_(‘_<_ur rence of g Q_(:__:;lsv for "A World at P_(‘_d(.’_t?”

The existence of the United Nations :epresents an achicvement of
many individuals who had a striving for a better wosrld like the cab-drviver,
vel succceeded 1noexproessing ther Jeelings ina more concrete way such
that tiie United Nations finally came 1nto being. and even though weak, 1s
growing into a potential instrurment o!f inte . national cooperation Do we
have to wait for case¢ ovcarrences of ndividuals who have both a striving
for a bette: world'" and the ability to channe!l their activities alonyg won-
structive hnes to mare forward steps in the dvv(‘lopr‘m’!nt cf civilication?
The thuught occurred to me that peobaps studies of child development such
as thase of the Gescll Institaute for Child Development, New Haven., Conn
should shed scome Lizht on the probability of oo currence of this feeling or

striving {0 a Tbetter voo-id! I was sure tiicse wus something in Gesell's
secent book; Youth: The Yen s trom Ten to Sixteen. | searched through the

bk, [r,)]i-’n.w:{:gu‘k_luvs inthe index and table o: contents, but couldn't find
the information I consulted a YMTA sco . etary wha had read the boe<, hut
he couldn’t ;ecall any usctul clues T had an information retrieval problem
Trvine index headings hire "ethical sense!! yvielded a Little information but
it didn't seom spedityc encuuh It was too late to phone the authors. so |
nearly read half the boos before T tound tie material T tinally found the
first real olue under "Yeur Foursteon - Maturity Profile



" Albe.t Suhvwestze: soelates how an bis fourteenb vea:
the Juys of seviing for what was t ue and good came upon
i Mlixe a kind of intoxication”  He felt "a passionate need
to thine”  As a philosophe he holds the [-vyear -old youth
in high regard and pavs hiin 2 compliment . "Ir all of us
could heoome what e were at rourteen, ~what a diffe. ent
piace the worid would bet (%)

Now I am on the right t-ac Heovever the above quotation s from
a single geeat phvsician-philoso ke crnusician-missivnary and needs to be
verificd by statistical data 1f 1t 1s to aoplied geneially  Under "Year Four -
teon - Matarity Trailts - The Growing Selt”

Ag he voices what he would wis) for . Fourteen is
not thinking ot tamscelf alaone Rather he 15 thinking of
Fimseld in the %indd of wwortd he would like to Live in
First and fo:emost he wishes for a worid ot peace ¢ for
an end of wars  Then hie wishes for a better wold in
general. in v hich there is a Y"unity of nations” . "a union
of afl religions” . and a ‘"high standard of Living' and "a
better vchance for people to grow up'' More spooiticalty
be wishes that thevye ez a mote properly run govern-
ment {'onc that wouldn't allow taxes{ tc goup ') and a
bette » ¢ducational s stem )

The above quotation Gesell imilies that tlas striving for a "unity of

nations' or prace 1s a gone "al phonoinena that occurg during ade lescence

inour culture  We may ask on what peocentage of the youth studicd and
interviewed 15 the above quotation based ? Gesell's study 1s based upon a
study of 145 different subjects Tre above quotation appea s t- be based

upen extensive ntervie s supported by quostionnaircs. An example of a
qurstion given th e subje t o5 given below:
Extract trum Tabl: 5(8)

Wishes

Qu: stion: It vou could hiv s three wish s what w uld they be 7
(Data on wish oy Ypea o 1s h oo owteacted iroan Tabie )
Age Rank in Or e 7 P:riontac. of
Must Froquentiy Indivituals Mak nyg
_ O uring Wish Wish for Poa o
13 Znri 20%
14 Ist 32%
15 30 147
1o 3y 25%,



I don't know whetho o the abov dabb - ans that at the muost 32% o
adeloscents put @ wish or Loacs inthe top th oo wishes or whether they
roach this stage at 407 -ont toraes pvong o tedal wn 32% o adoles sonts
pul a wish &0 pra o watian theer top theoo wishe s at somne tivae g the 13
to 16 vears ranc At lrast weo van say that Gose s <lata ove a Jorerelation
factor of at doast 32% o osupport of Adtho et 500w

-1

5 statomiont,

The Cab-Driver®s Wish Grows in Reality

Ou. cab-:driv r ot aee 40 sl cpresses Pis wishies ol apge 14 1o A

‘a union of adb cohgronsT o and a Vhigh standlacd of

and Ma betto s hun o o pespde o orow up' . A Tirst [ It osad
that the cabedriver had not su. Podin be s mumge a great Toade: n

Munity of nations T,

Piviang"

pulito s i cduation. or oo e hios o But in sty he is poromray

arn snportant function ke the ke oo alive T o le ey ina radar TR tuhe
I

He  throueh bus talking . miay bo oranovvhiag many travelors of theo wdeals
which pot pushi-d aside sn the rush o busine ss

Sunday morming T attnded soevr vs of The Cerrnunaty Chur b of
Now Yeork, | was sheasaniby surprise:! tao rind it a touly ntr sl
hueeh o Hers was a gooup o8 peopde b oing plonedring work of deved pong
wavs inwhichopoeple oo crre ot rcsal and o hipious backgroand  an
0P orate ina comanun o haro b Tho purpos: o the Community Chur b as
stated tnocts nows bulletin ts:

PThHIs Chur oh ot an institut: onoof s bigren A0 ate? ta the
servic oowl huatnanity Sevkang toouath i ot o, Gt strives
to apply tan dove ser the cultivarron o1 haractor, the
toster.ng ob i bbowsbip on o won k ant woosiap and the estab-
Lehment of a richt ous scoab o - le s whiid o shadl bring
abundant hle to men. Knowing not se -t class naton.

or raco, itweloomes cach te th o sorys v oof oally

This typr oo a Commuimity Charob s vory praportant in provoding a

piac e where plone: ss oan work on the "o i v wf prebloras o the Loopera-
tion ol divers: huwinan vUs Ide net advosat any departure 10 Lin the
prin_qple ot separat.on o chuooh and staie,

As the comploxity of vur cavilization inercases the principle of separa-
tion of chnsob and state mav have to be reformulated 1o different te:ms In

anayg iculturat community the rights of the individual to relicicus freedom

3
¢ 'n be guaranteed by constituti nal provisions oL habiting legisiation

establishing "an ofis al seligion' As lavge ativs and a4 more gencral

public s heol system the problemn of separsation ot chur -h and state hecome
maore cluscly related to the prohibition of the use of publi tax funds to
suvport pasticular relicious sroups. The advent of the more extensive use
of the power of ermianent domain by the state in expanding schools and

unive ssitie

s. building treewnys. and redeveluning deprossed areas of our
larie Cities raises questions as to how the poainc.ple of “freedoin o1 redtgion!



can best be sate guarded unde: these now o aditions A redevelopme nt board

5
may be assisting or setanrding pasUodar celioions thirou b ats decisions in
plaunning codevelpment projocts Fe hape o new oritersan for assaing
treedom of relivion can be develosed based upon the maximizing 5t iniorma-

tivn 11 our sociaty

Scien e and Sncial Responsihility

I have Tang been interested in the problem of bow much soaiad respons: -
bility should a scientist assume for the application ot his worx  Organi tations
hke the Society for Sedial Responstibility in Science have hrought s ientists
together wwho have concern for the use of scen o for constructive puopouses
'nan autheritarian society a scivntist vvho docs not want s work used for
destructive purposes has a negative action av.aiable to him ot refusina to
soork on projects he does not approve Ina democratic society the seientist
has a greater range of possible aciion In addition to the negative action he

a pos.hive action available to i namely the opportunity to explain the

significance of current sorentite teseasch to the layimen in order ta pive the

Fayvmen the xnowledge needed to vote intelligently on important issues

Pagreed to spea -~ Sunday evening ty the S 8 R S chapter in
Phaladelptuy meeting at the U cersity of Pennslvania | found the meeting
ve. v worthwhile to get other people’s reactions to my ideas [ used a fihn-
strip on the "Lost Syt'nbols”(g) to JHustrute hos soedialists 1na o iar age
found wavs to explain their specialiced  nowledpe and insights to the Jayiman
During the naddle ages only a small percentiage of the people ¢ ruld read and
write . The pricsts developed ot forms such s stainesd glass windovs and
carvings to ttustrate their sermons 1 a sav that «oonveyed meaning 1o
people ho coualdn’t read. Inmany of the old cathedials each section of a
stained glass window represcated a sevmon Many of the symboly wese
described in the "Bestiary” which was a book "natural sclience” and moral
and religious teachings  For example. the siy tox was used to indicate how
wary we must be of falling 1ato temiptation The dove vwas used to sllust: ate
the seymon theme: Cliristians are to be ta o mmless as doves, hurting no ane
by word ur deed  The scientific sal omation (o nature study) contained in
these examples was faulty  As man fcarned more about nature these sym -
bols vere discarded During the period of use of these symbols . they helped
emphiasi ¢ the central sdeas of the sermons and acted as veminders to the
tavmen of the principles given ln past sermons

&

Why rannot the scientist of today wo: < with artists to develop art

forms to 1llastrate the important pants of modern science? The lost svimi-
bols are not adequate tor teday's problems . but they insprre us to contemplate
the noss:bilities of the intu. e When a sprointist such as a scientist 1s
concerned about the applicatioa of kis wosk, he assumes a pusitive responsd-
bility 1n a democracy of developing ways to vxplain the s

i

auniilcance of his



h-9

Lork to the lavman

The role of the scientsst chanpes feom solely that of a4 seas her for
the truth to a role ::'np}.ﬂ.'lng moaddition a cesvonsibilily to explain by
vork to the Livinan as we eater a new state ol the biosphere. namely the
”n-’.;(').sp'r“,f*.'e”(jn} The name for thus new epoch was cotned by W 1.
Vernads-y of the Academy of Socnees of the U S 85 ROorron the Greek
word ""nods! meaning mind. to represent the epoch whers inan through
his inteliectual activitivs 1s able to make geologically s1gnitiicant changes

in the "biusphere” . 1 ¢ . inthe portion ot the carth's ¢rust surface, and
atmosphe e whure life can exist

s we pass ints this new cpoch of the geological history of the
carth - the Nodsphesre, man needs a now perspeative to symboll e the
fact of man's 1impu:tans . new he has the poarer and responsihiiity to
maxe geolugically signeizcant charges on the Earth Whnat will be the
symbois of the new era that will link the myths mnan belleves with the great
creative potentialities of this new epoch? Will the svmbol of the ¢ra be
an Flvis Preslev, a Davy Crookett, o0 an Altbert Schwelt .o 2 QO vl
sume new syinbols of man's xnowledg of himsel? and ot nature b- ¢ -eated ?
To open up discussion ot these potential symbols T presented a sesies of
slides 1llustrating potentiad symbols suct as the Jogarsithmic increase
curve cammon to many phenomena, svimmbols cepresenting ¢vbernetios
and 1nfcrmation theory, 2reat heros. technoelogioal turning points.
theoretical developrmnents such as Einstein's special theosy of relativity,
and the .olden plover - - abird whose navigational ability is not yet unde - -
stood by science. but Jhich intrigues the mystics

[ feel that devrsions as to what 18 a constructive use of science 1n-
volve a more complivated analysis than a simple divisiun of trojects in
mihitary and non-imilitary wwook  An example of a very s1gnificant contr
bution to basi- research supported by military contracts 1s the

0

summa ied in Essays in the use of intor mation Theory in Pi. luU\

edited by Henvy “Quastler

Natiooal Security and Cybernetics

The system of lovalty caths and scourity chocks Cover Iing most
sovernmental jJobs needs to be reviewed as to s validity Tt seemns logical
that there are sensitive positions in the Depa:itment of Defence . State
Departiment. and othe> gove ‘nment 1gencies where specific info.mation
niast be sufeguarded by suc' sevurity cheoks  Hoever, it appea.s that
the use of security checks tor all zevernmeoent erpl }‘V'Q‘CS and large
of enzineerving and manufacturing has {a) disabled t \

sectinns
¢ feedba ¥ 1hop system
inour sc".cicty which is needed toe make our sacial systcm stable und

(b} disabled part of the creative ability of our young people througl the



atmuspher e inhibiting expression of therr normal feelings for peace and a
bette s social order whioh develops during adolescence Great leaders
lire Wendell Witkie had opportunitics to sample the politically radical
proups that existed in cur countsy during his youth in a way to develop
understanding of the ec rnomic and pelitical problems ot our country

‘The prosccution of communist party leaders under the Smith Act
may have been a particularly disastrous occusrence {or our country,
Radical or dissenting political groups are necded in a4 demociacy to pra-
vide the feedback loops which act as thermometers to 1ndicate (1) ~where
there are injustices in our social systemn. and (2) the incidence of
psychologically immature people in our society It may be dafficult to
determine how much radical pelitical activity is due to inadequacies ot
the social system and how much is due to psvchologically unbatanced
people

The present situation reguires that individuals take the responsi-
bility on their own initiative to understand what is going on 1n our society --
to tind out what phriosophical 1deas are goenerated by the conditions in our
society and what types of psychological problems are accentuated under
present cunditions Individuals who seek to understand the prablems of
our society in a wayv that re-establishes the necessary feedback loups for
stability in our countryv. have to develop principles Jike a phvs:ician who
holds 1n confidence the problems of his patients The person -ha secers
to help stabilize ou: country must =eep in conildence the names of people
he anterviews, if be 1s to be free to use thels political idess tn analysing
our socivty

This whole problem of nativonal sm:‘urity and the stahility of nuw
nation coyld probably be reinrmulated now through the use »f Decision
Them-y“z) Although we do not have aceurate information an the loss
matrices for loss of military intormation through spying and loss matrices
tor the loss to our svciety from the sippling of feedbach loops, a mathe
matical model can help direct cur rescarch on such problems
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Conclusions

The iaterchange of ideas betweoon social scientists, political leaderyg,
it oons, engiaeers, and mathematicians can rosult in refreshing re-
examinition of important srobievms in ou socioty. The lavman mavy have
the keovnest sense of what the prohlemns are, but may confuse the issuc by
cversimplification  The social scientists have the detalled knowledge . but
neod the mathematice] and analogicat assistance {rom mathematicians and
ensineers. This tvpe of work can be done as a hobby by the people concerned
durinz the exploratory stages of develoning a greater inteschange of ideas
across the boundaries of established disciplines

F B Wood
12 - 13- 57
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