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rhari Viener as "Cvhernehbics
serneilics 18 & generalization of more elementarsy cone =
thiat don't nesd higher mathematics for their represertation, I
shall First ewanlne the histirical roots of fthe concepts, and thon
T ghall make an abhhreviated overview of the relation
the social sciences and technolcygv, hefore developing the analvsis
of *re Dbulletin beoard nroblem.

Zince hthe o owm

Historical wots of Cvhernetics

s a reference, let us note ¥Wehster's Dictionarv [Aefinition of
cvhernetics:  “Comparative studv of the automatic control svstem
formed bv the nervous svstem and hrazin and bv mechsnical-eloctyical
commanication svstems.,

The two major concepts used in cybernetics are:
(1} the principle of negative feedhack communication which
provides stabilitv or kXeeps a syvstem moving toward a specified goal,
(2) the meas: are of information transmitted on direct snd feedback
commumication links.

These two concepts were developed empiricallv by practical
inventors long hefore the mathematics of cvbernetics and information
theoryvy was formalized. The concept of negative feedback was
Adeveloped hefore 1790 v James Watt in the form of the flvhall
mechanical governor for steam enqgines. » precise mathematical
analysis of the governor was published by James C. Maxwell in
162, In the early 1940's the concapt of negative feedback was
applied bto servomechanisms for controlling the direction of
mechanical devicess. »nd in 1943 Noryhert "Tierper predichesd that
the concept of negstive feedback was annliczbhle to biclogical and
social sciences.

» measure of inforration was vsed empirically in 1235 bhv
Sarmuel F. B. Morse in developing an efficient telegrsph code.
ile went to a large print shop and coninted the number of tvpe
slugs for each letter of the alphebet to determine the relative
fre mency of the letters of the alphavet. IHe then assigned the
shorter comhinations of -dots and dashes te the wmosit fresuentlv
occuring letters and the longer combinations to the least o
used letters. Thus Dr. Marse was sbhle to design an optimumrfﬁgﬁgzl
code that transmitted words efficiently over the telegravh lines.
In 1948 Claude Shannon published a paper on the mathematical
theory of communication in which he ceneralized the procedure used
hr §. F. B. Morse a century hefore him. Since then the measure of
information defined »v Shannon has heen used to define information
in chemical, hioloaical, psvcechological and socisl svstems.

3ince the bulletin hoard svystem we are sbout to study 1s -
social svstem, it is desirable we at lezst take a birds-=ve look
At the trend of interaction between tecnologv and the social sciences
Lo be sure there ig 2 possibilibty of communication hetween this

ongineering Lrpe analusis nrocadures of bthe social scionces.

and
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1969 AD, For Greece and Rome and Western Christian Civilization, I
have used tables from P. A. Sorokin. For Arabia, I have used a count
of the number &6f prominent scientists per half-century from Sorokin's
interpretation of data from Sarton. For the time before Greece, I was
not able to find data, so as a fitst approximation, I have extrapolated
the trend backwards in time to the level 6f one invention per century.
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Figure 2- "Historical Trend of Number of Scientific
Discoveries and Technological Inventions
Per Century."”




The source tables are from P. A. Sorokin, Society, Culture, and
Personality. N.Y.: Harper(1947), pp. 664-665. The transitions,

marked "First Industrial Revolution," and "Second Industrial Revolution,®
are described by Anatol Rapoport, "Mathematics and Cybernetics," in
Silvano Arieti, editor, American Handbook of Psychiatry, N.Y.: Basic
Books(1959), Vol. Two, pp. 1743- 759 (Chap. 87).
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Dne logical vreason why munlic affairve motices pre ourrent i
aveluded from bulletin hoards i= the leaitimate coancern
ome political narty or interesht group miynt dominate he
mulletin hoard space at a varticular locetion resulting i
implicit IBM suport of a proiject or activity that mas not
represaent @ither the position of the corporate officers or i
views of the other emplovees at that location.

The problem of hulletin board space allocation is noi und

T

to IBM, but iz a special case of the more general problem
confronting any democratic socletv which wants to maintain
talanced and aesuitahle communication hetween diverse individuoals
and roups.

» Solution

The second IBM princi-i- wmoted states that "IBM has 2
unicue opportunity to .... Y- 3 make our world a hretiter nlace
to live in." 1Indeed, IBM - . a4 unique opportunits to utilize

the concepts from Cvhernet:.+ aentioned by Dr. Repoport in the

*rmarican Handbook of Psvel L - For the estanhligshment of =
walance? and equit

artle 311 - fon of hulletin hoard space.
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and corputer scientists to v . cure the efficiency of a set of
messages sent over & commu- o ion channel such as a telephone
line or telearaph lines, an' some cases the efficirency of a

set of computer instructio-
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Seren examnles using the precedin~ procedure sre illustrabed
in Wirmves 1 ko 7.0 The first example shows shat would havpoer,
All t£he omploveaes —mataed only for thamselves instead ~fF any
outlic affairs nrosanizations
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Figure 1 - prllocation of Space on Bulletin Board When r11 300
" Employees Vote for Themselves Instead of & Group.

Table l: Tabulation of Votes and Calculations for Pidgs 1
) " Group- " Number Probability 'Weirhting - Rel.Space Squares
Name of Votes. = _{-log Dy i_p éggwpi) et AL
~ 1 . 1 . 0.0033 . _..BL22 . .0.0274. 1.5
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299 1 T 0.0033 0 8.22 0 pDLoz74 1.5
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Randomizing Of Position On Bulletin Roard.
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tlrternative rpproach to Bulletin Rasrd Zroblems

renple wha are exverts in aociocolomr, political science, and
~ther related hehavicral sciences c¢an make allocations of Tullietin
woard snace and book and maquine exhihit space for lihraries

without needing the mathematics of cvhernetics. For example at
zsome colleas ¥YMO2s I have seen eyhinits of books and magszines
which gave nronorticonal representation o 211 the different
shades of political views of the time.

I vemember seeing a literature shelf at the Zpartan YVCA-
vien g

) 1 1856 at 2an Jose State Colleges on which were exhibited

a2 set of magazines and pamphlets which covaered the full range

af political views from left to richt., 728 I recall the snace
allocation, it was approximately the same as would be calculated
by the formula from ovbernetics, namelwy (pi Lo Di}‘

At this stage in the evolution of business organizaticns it

e

Anes not appear that we are readv to emplov social scientists at
each plant, lehoratory, or regional office. Bv using the principles

of cvbernetics we can from a simple computer logic program obtain
emuitable distributions of bulletin hoard space withou having to
maintain a staff of social scientists. However it d&s desirable to
ha a social sclentist consultant review the allocation program to
surre that the engineers using oybernetics haven't neglected
important angles.

Conclusiona




Tha poseihility of anplving corcepts from cvhernatios
and information theory . as-heaen-liacrasad oY

o - . .|

Loy minloagical, psvcholonyica and sacﬁfoldical provlems

hea heen discusead switensively for the last fwentos Vggnru.

Snecfically, with the provosed method »f snace

2

“hul
allncation, no single graun can dominat

P

“mphasize how the proposed svstem 1s ~gquitanle and leve risk

- e s .

Mavha something on hasic conceptual framework behind cvhernetic
allocation. T.e. - if avervhody alreadv hesgs the information,
ital! not vers efficeint to put it on the “oard. The evhernetics

apllncation method doss nto Judedge the maerits or demerits of

carious groups, onlv the efficeincy £ commurication.

Rut nn s0 doing, 1t safedguards hoth the rights fo individuala

Ny

aroups to dommunication, I ~and protects IBM, idndivAduals

gqroups, et

tian mavhe how IBM uniitue  --- egtend its compatance
to apnlication nfrtechnoloar, not Juet production of new tecconoloors

in human aress, ehbco.

Help imnlement IRM principles, ate,

TRM he the lesdeer in focistr nat izt huzinsese, e

nrototine far sociaty i genersl

Thilz anmlication deeloned in commaction wiblh a 10w ray s+nqdes
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