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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‘,‘?}_ .



