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S80CIO-ENGINZERING PROBLEMS

A series of working paper drafts on the subjleet of the soocial
relations of englneering. Thie series of reports on ldeas
developed in the pursult of my hobby of considering the
votentisl analogies of various engineering concepts in the
social aciences as a way of establiehing a technique for
engineers to discharge their responsibility for the soclal uae
of their ideas and inventicns. The function of this newsletter
is to provide a limlted distribution of some prellalnary ideas
for discussion prior to edlting for submission to established
journals andfengineering socleties. In some cases no formal
publication is planned, since this medium of comounication
will be used to suggest ideas to unlverslitlies and research
inastitutes who are better prepared to develop the ideae,

;3hze124;w(5.f;¢4!aga’

Engineera' Couneil for Professional Development:

"The engineer nay be regarded, therefore, as an interpreter
of selence in terms of human needs and a nanager of nen,
zmoney, and materials in setisfying these needs.”

This series deals with the function of the engineer as an"interpreter"”
on the ascumption that other people are dealihg with the management
functions which nmany englneere acquire.

Problem 1.1: How can engineers develop aome kind of perspective to
give them a synthesis of the speciallzed flelds of sclence
needed for them to fulfil thelr function as an interpreter of
science in terms of human needs? The mentlion of "human needs"
raises many soclological questions.

Problen 1.2: What la the nature of the socisal responsibllity of
engineers? '

Problem 1.3: How can engineers help make the results of thelr work
be utilized in tune wlth mankind 's highrest aaspirations as
atated by the najor religious falths?

COPYRIGHT NOTICE

If this "working paper draft” is to be published, permission must
be obtained from the copyright owners for the quotations on pages
4-5, 14, 15-J

The discusslons at the convention of the National Soclety of
Professional Englneers in S5an Franclsco, Oc ober 24, 1958, were of
considerable slgnificance in clarifying the dual role of the
anginee#aa (1) an individual in reapect to ctofeasional matters
such as ethies, soclal responsibility, etc,, and (2) as a part of
8 collective group in respect to technical matters when employed
by a corporation or govemnnent agency.



Review of "TWO FAMOUS PAPEZRS."

Peter Ellas, "Two Famous Papers." Institute of Radlo Engineers
Transactions on Information Theory, Vol. IT-4, No, 3, Sept. 1958, p. 99,

Dr. Ellas describes two types of papers which have been written so
often, by so many different authors under so many different titles
that they have earned editorial consideration. ’
The first paper has the generic title 'Information Theory, Photo-
synthesls and Religlon' ...., and is written by an enginser or
physicist, It discusses the suprisingly close relationship between
tg:tvogabulaﬁyland ?onceptual framework of information theory and
of psycholo or genetiecs, or lin

business organizgiion).é...... ’ gulstics, or psyehiatry, or
"The second paper is typically called 'The Optimum Linear Mean
Square Fillter for Separating Sinusoidally Modulated Triangular
Signals from Randomly Sampled Stationary Gaussian Noise, with
Applications to a Problem in Radar,'

Dr. Elias enncludes: "These two papers have been written--and
even published--often enough by now., I suggest that we stop
writing them, and release a large supply of nmanpower to work

on the exciting and important problems which need investigation."

I have two strong reactlons to Dr. Elias' editorial, I strongly
disagree with him on the first paper, and heartily agree with him
on the second paper. I shall omit detalled comments on the second
paper since that is the area where I agree with Dr. Zlias,

Returning to consideration of the first paper, I say that opposition
to papems of the firast class is obstructing the solution of
important social and philosophlical problems which must be solved

to protect our ecivilization. I don't claim that such papers should
be published in IRE Trans, on Information Theory or in Information
and Control, but something more constructive needs to be done than
to suggest that we stop working on them, If this class of papers
are duplicating previous work or are superficlial, the conatructive
step to take is to help these engineers and phyaicists establish
contact with each other and with social scientists who can use
their ideas on the use of concepts from information theory.

Dr, Elias stated further: '"There is a constructive alternative
for the author of this paper. If he is willing to give up larceny
for a 1life of honest toil, he can find e coompetant psychologist
and spend several years at intensive mutual educatlon, lesading

to productive joint research.”

I object to the insulting use of the term "larceny" here.
Speaking for myself and such other engineers, scientists, and
scholars whom I know to be interested in helping solve problens
which require interdisciplinary effort, our interest consists
primarily in helring establish contact with soclal sclentists,

so that work on these important problems cosn be expedited. The
function of publication is to get working hypotheses to people
geographically eeparated or isolated by veing in different flelds
of specialization so that they will know of each other's interest,
enabling them to cooperate by correspondence after the initlal
contact. It has been ny own experience that the people likely to
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be interested in discussing these interdliseiplinery problems are
scattered around the world in London, Cenbridge, NewYork, Chicago,
and Ann Arbor, wrile I am in San Jose, In the past I have been
unsuccessful in interesting loeal psychologlats in t-ese probleana,
They have been interested nore in industrial engineering problems
involving "human factors" studles and time and notion studies,

I have concluded that we don't have satisfactory communicstion
channels for the pursuit of interdisciplinary studies, Although
sone progress has been made in the laat year, We need a central
depository for manuscripts where indiviéuals can degosit manuscripts
and order nicrofilm coples of other's manuscripts from some kind
of an index. 3ecientlific and engineering journals are organized to
report the results of scientific rescarch and development. These
Journals’ function is different than that required at this atage
of interdisciplinary research. What is needed here is the
exchange of problem statements, working hypotheses, and visions
of what might be accomplished.

To distinguish between these different stages of development of

a research project I have defined a series of stages starting

from 'A", searching for background reference mesterial, through

"p"  preparation of more technical versione for social sclence
research. These stages are defined 1in the note on "Why a Working
Paper Draft?" Soclo-Engineering Problems No. 3, pp. 11i-1iv, Qect-
Dec 1958. For this lssue the challenge of Dr., Ellaa' criticlsm

of the Tirst class of papers prompts ne to revive an old manuscript
of mine on "The United Natlons, Informatlon Theory, Cybernetics,
and Decislon Theory."

This materisl originally written in 1957 could be extenelvely
revised now., However I am duplicating it in its original form
and adding a list of the indicated probleme to the conclusions.
Iin the futurs I feel that working paper drafts could be written
in forms more appropriate to the stage of development of the
content, 1.,e., working hypotheses should be written as questions
with tentative answera soc that a reader would not have to know
ny particular classification system of "A through T." For
example Dr. Mervyn Cadwallader has developed a format of an
"ineomplete paper,"” in which the use of blank spaces and notes
in parentheses mekes obvious the parts which are questions
requiring assistance of speciallists from other flelds.

To indicate what night be done to improve the coumunication of
incompoete ideas or working hypotheses, I have included an
appendix including some ideas pressnted by J. D. Bernal at the
International Conference on Scientific Information, Washington,
D.C., Nov. 16-21, 1988,

June 6, 1959 Frederick B. Wood

Revised July 3, 1959,
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The United Nations, Information Theory

STAGE *

Cybernetics, and Decision Theory

The Challenge of the Earth Satellite:

At the Institute of Radio Engineers Aeronautical Communications
Symposium in Utica, New York, November 7, 1957, the editor of Flying
(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 us in the training of scientists and engineers. He 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 that 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 all out expansion 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 Conventien (WESCON), Augast
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, is the potential analogy 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 probability of occurrence of py is:
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Join, then, in the final glory --.
Brother, 1ift your flag with mine! -

Hail the sun of pJeace, new figing,
Hold the war clouds closer furled.
Blend our banners, O my brother,
In the rainbow of the world!
" Red-'as blopd, and blue as heaven,
. Wise as age, and proud as youth, .
T Melt our colors, words woven,
In the great white light of Truth!

Build the-road of Peace before us, : _
Build it wide and deep and long: . - . "
Speed the slow and check the eager. |
Help the weak and curb the strong. ,
None shall push aside anothler, o
Nore shall let another fall: "

7 March beude me, O.my lcorc:ﬂ:lwr.J

et All for one, and one for alil

The Taxi-Driver-Philosopher

(Copywnght 1934, by the Lea.gue of
Nations Aasoc:asmn, Inc )

- On leaving tﬁe Unitéd Nations District I hailed a taxi cab to go downtown.

The drzver was very talkative.

A group from some boys military school has

just vigited the United Nations. This set off the cab’driver on'talk about
militariam and the U.N. He asked why do we have tc have ail this military
preparauon. why car&the U. N. move faster in getting all the nations of the

- world'to cooperate? The cab. driveg went on to .askwhy do-we have to have -
some confhctmg religions in the world; why cmt‘"people develdp a umver.al
re.hgmn out oi the best 1deas of all the differeat. religmns 7

Although the cab dnver 8 1deas were over s:m’lif:ed and n'npractn:ai
1 admire him for communicating his feelaing and strivings for a world in -
which all races, nations, and faiths can cooperate in harmony. Ina way |
he is‘a spokesman for many people who have a desire for a more stable
economy and wish to uw 4 world free from war, the danger of War.

)
- The Story of Mankind

Saturday afternoon 1 saw the movie; "The Story of M?.'ﬁkind",“ wliiéh’

has some fgaturer in cothmon with the book of the same title by Hendrik -
Willem Van Looon'”’, It is an ingpiring and thought provoking mavie about

~a hypothetical meeting of the judges of "outer space" s:.tnng in judgement

)

|t
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upon the people of the earth who have inventeda a_up.er hf&-i-ogen bomb
which is capable of destroying all life on the earth, The judges are de-
bating whether they should intervene to give mnan another chance or to let

him destroy himself. Counsel for mankind brought an exhibit-illustrating

the great leaders who have led man to greater heights of civilization,
The devil's advocate brought in exhibits from history of man's tyranay and
debauchery. I rate '"The Siory of Mankind: as a very excelléent and importaat

movie .,

Y

A Second V;s;t to the YUnited Natxons

LI

In my hurry to get to the theater to see "The Sta.ry of Mankind'' T had
taken a brief tour of the United Nations.

Since there was some time left

before cloamg titne at the U. N. after the movie I raced back to complete' :
my tour at the U, N. and to browse in the bookatore in the basement of the

"U. N. building .

. Artists from different countries of the world have painted murals
depicting mankind's striving for peace and international cooperation. The
U. N. bookstore was very interesting. There are many U. N. reports for.
sale on problems of economic stability, world health, technological develop-
ment, and many other subjects discussed. by various U. N agencieg and

commlttees o

'Iniorrriation Theory and Human Information Sy;temé

I foaud one UNESCO publication particularly m!;erestl g) "Information

Theory and Human Information Systems'' by D. M. N!acl(ay

The paper

deals both with amount of information {channel capacity, redun‘danc:y, etc.)
and with mx’prrnatmn-ﬂow maps (inverse feed-back systems sometimes
clagsified under cybernetics). The prmc:pal paragraph headmga as foilows

mélcate the scope of the article.

Introductmn ‘
Measuring & Map-—makmg
Basic ldeas Information-
-Some Uses of Measurement
Human Language
Mechanical Translation
Informatien Retrieval
Informgtitn—Flow Maps
" A Typical Information-Flow
~ System

% L.
i‘.

"Human Information System

Stability

. Rernedies fox Instability -

Stability of Social Information
Systems

Predictability of In.formlnon
Systems - '

Maa as an Information System

Freedom and Responsibility

© Irrelevance of Physical

Indeterminacy



Implications for Penal Theory. - S

)
o

The author of the above article, Dr, M&cKay', fc‘pn'metly worked on -
radar, then directed research at King's, Gollege, London, om problems of
high-speed electronic computation, and is now directing a gfoup doing .
research into the organization of the brain as an information system,

The section of predu:.tabihty of information systems contamu a‘basic
theorem :

It is a property of any information systemn, that a complete
predication of it cannot be validly repre sented by an actwe
part of the system

 The application of infd.,rmation i:heor}'_to:fthe prdﬁler‘n of freedom and ""
responsibility appears highly significant. Dr. MgcKay insists that the
griterionof human reaponsibility is not in principle a bﬁhavmral but a ‘

structural one, The question is basically whether his information system .

is 80 organized that our intended description of its future state would be
self-nullifying {as a description) if offered to him, because it would be .
self-referring. The criterion thus reduces in easence to a question of the
unity or wholeness of the man's information-flow ty:tcm, '

" Reflections @n the Qccurrence of a Desire for "_}L Warld at Peace“

The exiastence of the United Nations represents an achievement of
wrany individuals who had a striving for a better werld Tike the cab- drwer.
yet succeeded in expressing their feelings in a more concrete way such
that the United Nations finally came into being, and even though weak, is
‘growing into-a potent:al instrument of international cooperation. Do we
have to wait for rare occurrences of individuals who have both a atrtvmg
for a "better world” and the ability to channel their activities along con- .
structive lines to make forward steps in the development of c1v111mtmn?
The thought occurred to me that perhaps studies of child devalopmdnt suqh

as those of the Gesell Institute for Child ﬁevelopment New Haven, Conn.,

should shed some light on the probability of occurrence of this feeling or
striving for a "better world". I was sure there was something in Gesell's
recent book; Youth: The Years from Ten to Sixteen. I searched through the
book, following clues in the index and table of contents, but couldn't find

the information. I consulted a YNBA secretary who had read the book, bni
he couldn't recall any useful clues. I had an 1nf0rmat10n retrieval problem
Trying index headings like "ethical senge'! yieldéd: a little ;nformatmn bat

it didn't seem specific enough. It was too'late to phone the a;uthoz‘j, so I
nearly read half the book before 1 found the material: I finally found the
first real clue under "Year Fourteen - Matumty Prbﬁfp"

Eet



- a nngle great phya1cian-phﬂosc>pher-mus:cian -missionary apd needs to be
., verified by statistical data if it is to applied generally. Under "qur Four-

o

M. .A%bert Schweitzer relates how in his fourteenth year
the joye of seeking for what was true and good came upon’
him "lke a kind of intoxication'. He fell "a pagsionate need
to think". As a philosopher he holds the 14-yeat-old youth
~in high regard and pays him a tornphment "I all of us
could become what we were at fourteen, what ‘a different
place the world would be' v :

Now I arH on the right track., However, the above quotation is from

teen - Maturxty Trm;s - The Growing Self'' - o
L _:A® he voices what he would wish for, f‘ourteen is
ot thinking of himself alone. Rather be is thmkmg of
hiraself jn- the kind of world he would like to hve in.
- First and. foremost he wishes for a world at peace or for
- an “end géwars. Then he wishes for,.a better world in
‘general, ia which there is a "unity of nations", 'a umon o
of all relxgwns", and a “high etandard of living" and ng *. v

B ;- < better chance for peotple to grow up'. More apeczﬁcaliy

" study of 165 different sub;uctg
., .upon’ e;r.tenswe interviews supported by questioumireu. An emple 01' . n,’;"i'» .

he wishes that‘ihare were a more properly run govera-
| iment (”dne that wouldn't allow. tp.xes to go up!") anﬂ: a
‘better educatmnai pystemn. A

x K
N Y

The above quotauon Gesell implies that th:s ntnvmg for a “uruty of

s

'.,.'fmt;ons" qr peade is a.,general phenomena that occurs dunng adolescence
“in our culture . We may: ask on what percenttge .0f the youth studied and

oy

€

LR

interviewsd-is the: aboy ze quotatu‘n based? Geidell's study is Wésed upona

The above qumtmn appears to be based

quarklnn gwtn the subject is givan below: T e

N "-{-‘,».

Extract irom Table 5‘8}

l‘@‘
v

Wi-hcl ST e

. Jd K

: .,"-’E =“‘"9___'1..11__e;gg‘c_;_iv_gz_!_ If ya%."ﬁbuld have three wishes, what woullﬂ they be ?

(Da.ta, on, wish for "peace" is here extrtc!‘.ed irom Table 5]

L
Age 1. o Rank in Order of , Percmagu :pf . :
.~ s<¥ . . ~Most Frequently Individuals Making ,
TR *Occuring Wiah " Wish for Peace '
13 - e, - o Znd _  20%
14 - EREEE st 32%
.18 - o 3rd ‘ 14% : R
16 e R 3rd - o _ 259, . - - _I‘,‘?}_ .
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I don't know whether the above table means.that at the most 32% of
adolescents put 2 wish for peace in the top three wishes or whether they
reach this stage at different times giving a total of 92% of adolescents
put a wish for peace within their top three wishes at some time in the 13
to 16 year range. At least we can say that Gesellls data give a cerrelation
factor of at least 32% in support of Albert Schweztzer'a sta.temout

| The CabsDriver’s Wish Growa in Reality

Our cabedriver of ‘age 40 still expresses his wishes of age 14 for a
"anity of nations', "a undon of all religions", aand a "high standard of
living' and "a better chance for people to grow up”, At first I felt sad
that the cab-driver had not succeeded in becoming a great leader in
politics, in education, or in religion. But in reality he is performing
an important function like the "keep-alive' electrode in a radar TR- tube.
He, through his talking, may be reminding many travelcra of theu- 1dea13
which got puuhed aside in the rush of buunelvp ; -

Sunday morning [ attended serviceg of The. Cozmmamty Church of

New York. I was pleasantly surprised to find it a truly inter-racial
church. Here was a group.of people doing pioneering work of developing
ways in which people of different racial and religious background can
coeperate in a common church. The purpose of the ai‘}:ommgmty Church as
stated in its news bulletin is:
~"This Church is an institution of religion dedicateg o the i

service of humanity. Seeking truth in freedom, it strives

to apply it in love for the cultivation of charagter, the
" fostering of fellowship ia work and worship and the estab-

lishment of a righteous social order which shall bring

abundant life to men. Knowing not sect, class; aation,

or race; it welcomes each to the service of allv, "l

This type of a Community Church is very important in providing a
place where pioneers can work on the frontiers of problems of the coopers=
tion of diverse human groups. I do not advocate any depa.rtu-re from the
principle of scparatmn of church and state.

s “'\

Asa the complexity of our civiliutioh increa',se‘p the principle of iépara-

tion of church and state may have to be reformulated ip different tefms . In - .

an agricultural community the rights of the individual to religious freedom
can be guaranteed by constitutional provisions prohibiting leginlation
establishing "an official religion", As large cities and a more general
public school system the problem of separation of church and state bei:om_e .
more closely related to the prohibition of the use of public tax fuads to~

. 8suppoftt parncular religions groups. The advent of the more exténsive use
 of the power of eminent domain by the state in expanding schoolatand
universities, building freeways, and redeveloping depressed-areas of our
large cities raises questions as to how the principle of "freedbzn of religion'"
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Rah best hn. gafe guarded under these new conditions. A rddevelopme nt board

miay be aslistmg or retarding particular rehgmna through its decisions in

_ planning redevelopment projects. Perhaps a new criterion for assuring
freedom of religion can be develOped based upon the maximizing of informa-
tion in our society.

Scignce and Social Responsibility

I have long been interested in the problem of how much social responsi-

bility should a scientist assume for the application of his work, Organizations

like thc Bociety, for Social Regponsibility in Science have brought scientists
together who have concern for the us¢ of science for constructive purposes.
In an ;uthori&rian society a scientist who does not want hi» work used for
destructive purpoases has a negafive action available ta him of refusing to- i
work on projécts he does not gpprove. In a democratic society the scientist
has a greater range of poasible action. la addition to the negative action he

‘bas a positive action aviilable to him, namely the opportunity to explain the
~ sigmpificance of current scientific research to the laymen in order to give the

laymen the knowledge neede& to vote intelhgently on xmportant issues .

1 agreed to, npeak Sunday evening to the S.5. R S chapter in

~ Philadelphia meeting at the Univeraity of. Pennsylvania. [ found the meetmg

very worthwhile to get other ;ooplc s reactions to my 1deat < - Tused a film- -
strip on the "Lost Sp:nboh" }to illustrate how specnlintl ina prior age

- found ways to expltin their specialized knowledge and inﬁght.n to the layman.
- During the middle ges only a small percentage of the.pedple could read and
. write, The priestd devaloped art forms such as atained § . windows and
. _carvmg; to illustrate their sermons in a way that ce\weyed meaning to ,
e -i'-people who couldn't readd. In many of the old cathedrals each section of a
: ;;ain«k Alass window represented a sermon. @fhny of the gymbols were ‘
-dedcrived in the "Bestiary" which was a booKp"natural science"” aind moral

and religions teachings. For example, the sly fox wae used to ‘indicate how
wary we must be of falling into temptation. The dove was used to illustrate

- the sermon theme: Christians are to be harmless is doven, hurting no one
by word or deed. The scientific information {(or nature stufly) contained in

these ¢xam.p1es wu faulty. As ‘man learned more about nature these sym-
bolé were discarded. During the period of use of these symbols, they helped

' . emphasize the central ideas of the sermons and acted as teminders to the
} laymen of the principles given in past sermons.

. Why cannot the scientist of today work with artista tg devclop art

forms to illustrate the important points of modern science? The lost sym-

bois are not adequate for today's problems, but they inspire us to contemplate

‘the possibilities of the future. When a specialist such as A scientist is
‘concerned about the application of hievwork, he assurnes a positive responsi-
‘bxhty im’ a,demoeracy of developmg ways to explain the ngmf:cance of his
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_ The mie of the stxentmt ch.angns from solely that of a searcher for .
the truth to & role :mplymg in dddition a responsibility to explain his
* work to the laymen as we enter a new statp of the bkpsphere, namely the
"‘metphere" . The name for thza new epoch was coined by W. I.

* Vern#dsky of the Academy of Sciences of the U.5.5.R. from the Greek

word ''"nobs’ meaning mind, to reprmsent the epoch where man through

- his. intellectual activitiea inx abla to. make geologically s:gmhca,nt changes
* in the “biosphere!, i.&., in the portion of lhe carth't crust surface and -

atmbiphere whqere hfe can ea:ish e
As we pass into this new epoch of t'hé"geologicairhistory of the
earth ~~ the N@Ssphere, man needa a new perspective ta symbolize the

fact of man's iriportance, now he has the power.and . responsibility to

make gmlngxca.uy significant charges on the Earth What will be the

: ~ symbole bf the hew era that will link the mryths ‘tan believes with the great

_creative potentialities of this new epoch? ? 'Will the symbol of the era be

an Elwa Presley, a Ba\ry (Irackett or ap Albert Sch'ﬁcttzgr ? Or will
some new symbols of man'y’ knowledge of himself anpd of ntture be created?
To open up discussion of these potential symhois 1 prelentca a series of
slides 1Huatra£mg potential symbols such as the logarithmic increage
curve common to many phenomena, symbols rcpreunting cyhernetxcs

-and.information theory, great’ heros , technological turning points,
theoretical developments such an Einstein's special theory of relativity,

; - and the ‘goldén plover - a‘b&lﬂ -ﬂbn navigational ability is: aot yet under. .

oy

b .

N&tma’alﬂanu rx-t.y and Gyber'netic 3

stood §y ac!ence-‘ but, whxch m&ngwt the myﬂms

51 ftbl that decuwas as to what is a comtruetive ase ef science in~
yolve a more complicated am}ysis than a simple divisioa of projects in

--nﬁlmiry and nou-military work. An example of a very significant contri-

Bptmn to basic research aupparted by military contracts is the worh)

--smmarzzed in Badays in the use of In:farmatign Thenry in Biologg‘

eehu:d by Henry Quaatler

'I'he av‘ntem of law.iiy oaths and securrty check- cavermg most.

.gwermenta}. anbg Medn to be reviewed as to its validity; It seems logical

that there are u-nnmm positions in the Deparitment of Defeace, State

. Depﬁz'tme nt, and other government agengies whereo specific information

must be n.feguajré.gd by sych security checks. However, it appears that -
the wse of security eheclu for all government employees and large sections

‘of engineering aud manufacturing has (a) disabled the feedback loop system

in ournseciety wluch is needed to make our aoml #ystem stable and

R .(h) d.uablad part oi the creative ability of our wung mp‘le through the

i

) \*,‘ ..
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work to the layman.

. The role of the scientist changes from sclely that of 2 searcher for
the truth to a role implying in addition a responsibility to explain his
“work to the layman as we enter a new statg of the béosphere, namely the
""tlbt;tphere”“m, The name for this new epoch was coined by W. L.

“ Vern®dsky of the Academy of Sciences of the U.S5.S.R. from the Greek
word '"nods’ meaning mind, to represent the epoch where man through
hie intellectual activities is able to make geologically significant changes
in the "biosphere!, i.&., in the portien of the earth's crust surface, and
atmosphere where life can- exish

As we pass into this new epoch of the geological history of the
earth -~ the Noésphere man needs a new perspective‘to symbolize the
fact of man's importance, now he has the power and.responsibility to
make geologically significant charges on the Earth. What will be the
~ symbols bf the new era that wild link the mythe than believes with the great
~ creative potentialities of this new epoch? Will the symbol of the era be
an Elvis Presley, a DaVy Crockett, or am Albert Schweitzer? Or will

some new symbols of man's knowledge of himself and of n;ture be created?

To open uyp discussion of these potential symbols Ipruented a series of
slides illustrating potential symbols such as the logarithmic increase
curve common to ma&ny phenomena, symbols representmg cybernetics
_amd information theory, great herqa, technological turning points, '
theoretical developments such aw Eingtein's special theory of relativity,

. and the golden plover -- abird whose navigational ability is not yet under-
_ stood hy science, but which mtmguei the myutms

Ifebl that decisions as to what is a‘constructivef use of science in-
yolve a more complicated analysis than a simple divisioa of projects in
military and non-military work. An example of a veéry significant contri-
Bation to basic research supported by military contracts is the wor)lx
summarized in Essays in the use of Information Theorx in Biology
edited’ by Henry Quastler ‘

Ns,tioﬁalu,Security and Cybernetics

The system of loyalty caths and security checks covering most
-govermmental joks. needs to be reviewed as to its validity. It seems logical
that there are sensitive positions in the Department of Defence, State
Department and other goverament agencies where specific information
must be ;afeguardgd by such security checks. However, it appears that
the use of secuzity chechs for all government employecu and large sections
'of engineering and manufacturing has (a} disabled the feedback loop system
in oun seciety which is needed to make our social system stable and
(b) disabled part of the creative ability of our young people through the

S,
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atmosphere inhibiting expression of their normal feelings for peace and a
better social order which develops during adolescence. Great leaders
like Wendell Wilkie had opportunities to sample the politically radical
groups that existed in our country during his youth in a way to develop
understanding of the economic and pelitical problems of our country

‘The prosecution of communist party leaders under the Smith Act
may have been a particularly disastrous occurrence for our country.
Radical or dissenting political groups are needed in a democracy to pro-
vide the feedback loops which act as thermometers to indicate (1) where
there are injustices in our social system, and (2) the incidence of
peychologically immature people in our society. It may be difficult to
determine how much radical political activity is due to inadequacies of
the social system and how much is due to psychologically unbalanced
people .

The present situation requires that individuals take the responsi-
bility on their own initiative to understand what is going on in our society --
to find out what philosophical ideas are generated by the conditions in our
society and what types of psychological problems are accentuated under
present conditions Individuals who seek to understand the problems of
our society in a way that re-establishes the necessary feedback loops for
stability in our country. have to develop principles like a physician who
holds in confidence the problems of his paticnts The person who secks
to help stabilize our country must xeep in confidence the names of people
he interviews, if he is to be free to use their political ideas in analysing
our society.

This whole problem of national security and the stability of our
nation could probably be reformulated now through the use of Decision
Theory . Although we do not have accurate information on the loss
matrices for loss of military information through spying and loss matrices
for the loss to our society from the crippling of feedback loops, a mathe
matical model can help direct our research on such problems .

Conclusions

The interchange of ideas betwecen social scientists, political leaders,
citisens, engineers, and mathematicians can result in refreshing re-
examination of important problems in our society. The layman may have
the kecnest sense of what the problems are, but may confuse the issue by
oversimplification. The social scientists have the detailed knowledge, but
need the mathematical and analogical assistance from mathematicians and
engineers. This type of work can be done as a hobby by the pcople concerned
during the exploratory stages of developing a greater interchange of ideas
across the boundaries of established disciplines

F. B, Wood
12 ~¥3- 587
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Problem 5.1: How can engineers and physicists communicate their
feelings for a need of understanding the evolution of
civilkation (to the appropriate soclal scientists and
humaniste) so that there can be creative cooperation?

(af They can write letters to individuals.
(b) They can write to the editors d’a few specialized journals.

(¢) They can try to find interested social scientists in
nearby colleges who either are interested in these
problems or need assistance in the use of engineering
concepts in thelr own research.

(d) They can find natlonal organizations which are interested
in specific agpects of the problems such as:

Federation of American Scientists
Soclety for General Systema Research
Soctal for Social Responsibility in Sclence

Problem 5.2: How can the challenge of the Rugsian technological
conpetition be used to ask more luportant questions as to
mankind 's ethical goals?

Problem 5.3: Can information theory which gives higher value
(neg-tive entropy) to rare events (individual creative
ideas) be used to help formulate theories of the balance
between organization (control) and freedom (individual
creativity)?

Problem 5.4: How can we develop a symbolic way of showing what
prohress has been made by the United Natlions and individual
nations in partial solution of national and international
problems? Can information theory be used to allocate space
to different groups in an exhibit of social progress?

Problem 5.%: How cen we gain nore public understanding of the
potential link between two classes of phenomena pointed out
by Warren Weaver, namely: physical measurable entltles such
as welght, length, electric field strength;, and intuitive
or enotional entities such as heauty, love, snd melody?

Problem 5.6: How can our soclety help scientists and humanists
develop integrated peeonalities, so that they can develop
their truly human qualities at the same time they speclalize
in narrow sections of knowledge?

Problem 5.7: How can our soclety become more responsive to the
slople needs of the taxi-driver, the carpenter, the painter,
the housewife, the poet, the mathematiclian, etc., 8c that
our research institutes give moreserious attentlion to the
needs of mankind that can be diacovered by direct contact
with people, but which get filtered out by the political
and economlc decision-making organizations in our society?
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Problem 5.8: How can the artist, ousiclan, and poet be informed
of the great potential inherent 1ln sclence through information
theory, cybernetics, and decislon theory, so that they nmay
help interpret the needs of the people and the dreams of the
gsclentiat?

Problem 5.9: How can we develop ways to let our teenage youth
concelve and carry out their ideas of a "better world"
through practical projects instead of feeling that thsey nmust
forget the high ideals they learned in Church Sunday Schools?

Problem 5.10: How can we develop an information retrievsl system
to help isoclated secientists and scholars exchange idess that
might help in the solution of the problems of our civillzation?

Problem 5.11: How can we protect individual freedom in general
in an era where nmassive organizationa, elther state or
corporate dominate many areas of human activity?

Problem 5.12: How can we use cybernetics to simulate a nodel
of significant components of uour soclety to see if loyalty
oaths and extensive security lnvestigatlons dlsable iaportant
feedback loops needed to keep our scclety functioning in
a creative but stable manne#?

Problem 5.13: How can we evaluate the possible paychological
damage to many potentlially creative indlviduals through
the soclal stumosphere of lnhibiting their normal feelings
for peace and a better soclal order?

n, Eugen Rokenstock-Huessy Out of Revolution {1938), pp. 741, 753

SOVE THOUGHTS FROM ROSENSTOCK-HUESSY"
On the stages of Western Civilization- - -
credo ut intelligam (Anslem)

Truth i1s divine and has been divinely
revealed

coglto ergo sum (Descartes)

Truth 1s pure and can be sclentifically
represented

respondeo etsi mutabor (Rokenstock-Huseasy)

Truth is vital and must be socially
represented

. L] . * - . - L] - . - -

However, finally
eredo ut intellligan
led to
the Inguisition, and

coglto ergo sum
into

an anmunition factory.
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ALBERT SCHWEITZXR ON "RLZVEZENCE FOR LIFE"

The following quotations from Albert Schweltzer are of lnterest to
me in looking into the future potentialities of information theory
in guiding mankind 's search for a fuller and more ethical life,

I Live for Other Life 1

Ethics is nothing else than reverenc: for 1life, Reverence

for life affords me my fundamental prineciple of nmorality, namely,
that good consists in naintaining, assisting and enhancing

life, and that to destroy, to harm or to hinder 1life 1is evil.
Affirmation of the world, that is to say, affirmation of the
will-to=1ive which appears in phenomenal form all around me , is
only possible for me in that I glve myself out for other life,
Without understanding the meaning of the world I act from an inner
necessity of ny belng so as to create values and to llve ethlcally,
in the world and exerting influence on it. For in world- and life-
affirmation and in ethics I fulfil the will of the universal
will-to-live whichreveals itself in me. I live my life in God, in
the nmysterious ethical divine personality which I cannot discover
in the world, but only experience 1n ayself as a aysterious
impulse., (Ethies, p. xvi)

The Driving Force of the fthical +

Thought must strive to find a formula for the essential n:sture of
the ethical. In s80 doing it is led to characterlze sthics as self-
devotion for the sake of 1ifs, motivated by reverence for l1life,
Although the phrase "reverence for life" may perhaps sound a trifle
unreal, yet that which it denotes ias something which never lets

go its hold of the man in whose thought it has once found a place.
Sympathy, love, and, in general, all enthuslastie feeling of real
value are summed up in it. It works with restless vitality on the
nental nature in which 1t has found a footing and flings this

into the restless activity of & responslibility which never ceamss
and stops nowhere. Reverence for life drives a man on as the
whirling, thrashing screw forces a ship through the water.

(Ethies, p. 256)

1., Charles R, Joy, =ditor. Albert Schweltzer - An Anthdlogy
Boston: The Beacon Press(1947), pp. 259-261.




- 15 -

DISCUSSION OF SOME COMMZNTS OF J. D. BERNAL AT THE INTZRNATIONAL
CONFERENCE ON SCIENTIFIC INFORMATION, WASHINGTON, D.C., NOV 16-21,
1958, (Preprints, Area I, pp. 67-85.}

Professor J. D. Bernal presented a paper "The Transaission of
Scientific Information: A User's Anlysis." He states ",..it is
logitimate to ask not only how the information is to be dealt
with, but also what that inforpation is, who 1s it intended for,
and to what degree does the process of transmlisslon of informatton
help in the advancement of science."" (p. 65}

"Information, even vitally needed inforumation, takes ronths or
years to reach those most in need of 1t." ......"The basic fact
remains, the amount to be read increases exponentially, and the
time anyone has for readling 1t remalns the same. Therefore a smaller
proportion of what 1s written is read by any one person,'

"one escape from this is through increasing specialization, Readlng
surveys show that one sclentist can keep up with the work of sone
two hundred others in active production, but a field which contains
only two hundred workers is necessarily a very narrow oNlf€......

Here what sclience losses by such enforced speclallization i1s the
cross fertolizatimn of ideas from different flelds such as lead

to all grest discoveries.,"

"The average scientific author of today - - I am not talking of
men of established reputation or easlilly recognized young geniuses
- - has less chance of having his work understood and nade use
of than at any previous period in the history of sclence."{p. 77)

svessses To use a biological sinlle, the method of transmission
of scientiflec information is on the most primitive level of wind-
blown pollen. .......We ought to advance at least to the more
selective stage of inssct-borne pollenation where with far less
pollen nmore gets to the right flowers. What we need now 1s to
return to sclentific communicetion on a vastly grester numerlcal
acale and to make use of complex organizastion and mechanisms in
place of inefficient disgenmination.”

Professor Bernal goes on to discuss the possibility of sone
informatlion center which would receive original papers and
distribute abstracts and meke micreofilm or other coples
available to those who Want the the original (couplets) paper,
"I still feel , for reasons already gilven, that instead of the
present intermediate length paper of ten to twenty pages, it
would bz better to have a short orinted paper of some two pages
of what has been called an informative abstract, This would be
suprlemented by a longer, nore detalled paper, not printed and
published, but avallable in duplicated, nmicrofiim, or other
modern method of reprcduction, to all those thought to be in-
terested in it or who requested it." (pp. 79-30)

I suggest that Dr. Bernal's concept of an lnformation center 1is
what 1s really needed to handle the problem of communicstlon
between engineers, mathematiclans, and social scientlists. Such

a center could prevent any real duplications of the type to which
Dr. Elias objects to, In the meantime I shall establish the best
channels I esn by cersonal letter, contacts through the Soclety
for General Systens Research, and by depositing cocies of working
paper drafts like this with the National Science foundetion,

July 3, 1989 Frederiok R, Wood



Stage Gof A to T, A Working Paper Oraft SEPR No. 5-=A

"Some Comments Deleted From The
original Issue of SEP 5'

As a test of this need for communication with a speclalized
audience rather than publication, I conducted an experiment in
comnmunication, Since I d4id this as a hobby, I alzeographed at oy
own expense one hundred coples of Socio-Engineering rroblens No. 1
containing an earller version of my paper on the "Soclal
Responslibllity of Zngineers" which included material on Problens
1,1, 1.2, and 1.3 which are restated on page il of this issue,

OQut of the one hundred copies distributed to various englneers,
scientists, and religlious leasders, I received thirty-sight replies,
Most of the replles were favorable, Many included consgtructive
criticism, pointing out material on the subject which I had not
found. A few replied with sarcastiec criticlsm, and one copy canme
back wlth no comments or identification of who returned 1it.

I hope to be able to acknowledge the valuasble suggestlons peoplse
have sent me by including a note at the end of this or some future

1ssue, R A

This project of advanclng the study of soclio-engineering problems

is something I take full responsibility for nmyself. I do so in
order to live up to nmy responsiblilities as a reglstered professional
engineer in the State of California and as a nmember of the National
Soclety of Professional Engineers, These statements in this series
do not represent any policy of my employer. When editing material
from this series for use at an engineering society technical
convention, I cooply with all the precautions implled 1n the Code of
Ethles and Pollicles of the N.S.P.E. to protect the interests of oy
employer, For exauople when Invited to tslk at a computer conference
I review ny proposed speech with ny eaoployer to make certaln that

I am not discussing materlal which would Jeopordize the proprietary
interests of my employer or would lead to confuslon with cozpany

policy.

For this issue the challenge of Dr. Ellas’' criticlsm of the first class
of papers prompts me to revive an. old nmanuscript of mine on "The United
Nations, Information Theory, Cybernestics, and Declsion Theory.,"

Frederick B. Wood
June 6, 1959

SOCIO-ENGINEERING PROBLEMS REPGRT NO. 5-A
Date: 6/9/59 oraft; 7/3/59 Deleted; 1/21/67 Restored



Stage C A Working Paper Draft File No. Dt
of A to T.

"Notes on Talk of Sunday , Nov. {0th, 1957
in Philadelphia and Supplementary Notes,”

OQutiine of Talk of 11/10/57:
"Social Responsibiiity and Information Theory."
l. The scientist gives some thought about the social application
of his work, but ......ususally concludes that the direct social
appifcation of work is statistically small, i.e., in a way that
can be directly and immediately traced.
The deveiopment of information theory in the last tén
years provides a basis for: |
a. Awakening more scientists to their social
responsibility.
b, Explfaning to the ltayman({who elect the people
who make national policy decisions) what science is.

2. What is Information Theory?

H= = E py log Py

a. Technical
b. Semantic
c. Affective
3., History.

N. Wiener

C. Shannon
Warren Weaver
Brillouin

3iforov
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4, Historical Relationship between Science and Religion.
a. Filmstrip: Lost Symbols.
b. Destroyed Symbols.
c. Freud: Psychcanalysis.
5. What will be the symbols of the Future?
Slides: '
[deas: Philosophy and Science
Leaders...eee.

Musi‘c.....’.'.

" sessss.core of slides from SEP 3
5 _

6

7 .

X.veo. tog=log chart (group therapy)
.+ ssNOOSPhere

IO

i1 Cybernetics

{2

I3 ee..d p{x) USSR

14

15

16 9

17

i8

sputnik

19

20

x +

XX ceess 3 levels

9 ceese include p(x) IT in USSR

6. Information Theory Example
Relationship with Thermodynahics
Information === Negentropy
"Reverence for Ljfe"
7. Use of the natural sense of socfal responsibility that every
human being normally has in adolescence, instead of educating

to conformity.
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Supplementary notes from thoughts of 11-9-57:

I. Social responsibilfity in science requires a much broader
responsibility than for one's individual acts, The application
of science to civil and military pro jects involves decisions which
set examples that.will the prototypes for Many other.decisions.

2, Consideration of how people function is important. 1In a
democracy the people must vote on representatives who will in

turn decide on government science policy. The public and the
representatives mus have some understanding of science....

3. The natural feeling of social responsibility that comes in
adolescence in our society must be accepted and developed instead
of being suppressed. Quaker work camps help develop these natural
tendences to .evelve into constructive skills and attitudes,.

4, Information Theory and Ethics.

a, The use of Information Theory will help us establish a
scientific base for ethics (of religion) fdrmerly based on
"God"-given commandments, |

b This is related to Freud's "Future of an Illusfon."

5. The role of the organization and apllication of our sex drives
is very important in the succesful completion of creative activities.
For example drezms about Sheena-x(Femining?couhterpart.of Tarzan

fn the Tv-Movies) are significant in structuring creative activity,
Sex is important in creative activity from a variety of aspects
ranging from allocation of brain and central nervous system memory
and control functions to the problem to clearing test voltages left
over from a completed phase of the problem to be able to attack the
next phase.

pate: 11/9/57 11/10/57 12/13/57 6/6/59 3/18/67

Stage: Notes Lecture Report SEP 5 File 5.8



