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S T E 1'>/ A H. T D ,_, M A R ~ U I S , J R " 

618 Cornell A venue 

tiom in 1920 at Evanston~ Illinois 

Baet Lansing:;;, Michigan 

Married .-, two children 

lunerican Institute of Planners (As~ooiate Hem.ber) 

Society for General ~ystems ftesearch 

Regional. ~cience Assoe:i,ation 

SUMMARY OF .i:;DUCATION AND EXPER.Ii.NC-E 

Hore than six years of university teaching a.nd research in urban plarming 
and extension education for community leaders and prof'esaionala .. r'ive 
yea.rs of practical. planning eJq: .. "3rience (p1s.nm.ng assistance to small 
tot-msJ) big city planning staff J and siaa.11 metropolitan suburb) o:, .Nin.a 
quu•tera of graduate planning education" Mc.Ao in planning f1•om the 
University of Chicago" Passed written examination f~r PhoDQ in plani1.ing,, 

Politic 1 Soienco~ !-'our quarters of graduate education at University of Chicago,, 

Three years of varied practical emgineering experiencer Four years 
of undergraduate engineering educationo JjoS,. degree from Purdue 
Uni varsity p 

Tan months as director of planning office of nine ,paople" 
Sixteen months aa planning director oi' one"'man of'.ficEL, 
Eight mcnths as air force operations officer in combat,> 

Tea.cl!i-ngz Ninete~m quarters of te ching at graduate end undergraduate leWlfi in 
urban pl.anning cum.culum t !1ichig,t;,n i:>tate University (ona cours 
each quarter o Emphasis on comprehensive plannj.ng process an.cl the 
application of' the social science a in 1.U ba.n=reg.1.ona). planning., Six 
quartel"s participation in community development seminar !o:r for gn 
and domestic stud n s Taught one oity planning courso at lJniversicy 
of Chicago" 

H.eae r o!!s Currently involved in research on the urban,.,..regiona.l ecosystem and 
the planning p:rocesso Participatj.ng in interdisciplinary group in 
the develOt,"'IJ!lent of applied ma themat · cal systems models for eooi.-;b 
econO'lnio systems,,, Project leader for study of 11~patial Patterns of 
Development of the Lansing Hegton<, 11 



~ D U C A T I O N lik:GORD 

--------------··-~------------·-----------
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Political. 
Ucience. 

Misc0:U..1moo· si 

Plan~: 

Un:i:v~r i Af ot Cbicagq$ 1951--,1953 -taste. ot A.~ (Planning) 
Nine quarters of graduate stuey in cit,y and regional planning.,, 
including core courses in i'rogram of .C:du.ca tion and RosGarch in 
Planning and classes in economics9 statistics.,, geograplzy'p 
sociology.,, administration,, Completed course t10rk and passed 
written examination for PhoD,: degree in planning" 

UniveX'Sity of Chicago, 1949 ... 1951. 
Four quart.era of graduate study in goven'lJllent~ political theory, 
political parties, public administration, international relationso 
Completed course work for M.,Ao degree in political science,) 
Transferred to planning programo 

furduts Univer~, 1937,~1941 Bachelor of Science (Ee£,,) 
Four yeax·s or undergraduate study in general and electrica.l 
engineering,:, 

Michigan_ ~"tfi-te Uzµ_ verei t_y J.964,-..1965 
Audited three•~uarte 1:Jequenc0 in Systems Analysis for Social 
Scientists gi. ven by Dr o Herma.n Koenig, Uepartment of Electrical 
J::ngi.neering ~i 

,Ynivex,:aity of Cc:1illornla at Loe !l,'}c,;eles~ 1947 .... 1949 
l:!;xtension courses in economics, psycl'lology-11 philoeopey,I) labor 
movement.I> educationil mental hygiene~, 

E X P E R I E N G E R E C O R D 

Mic~zan S~te lJ.nive :!it November 1958 to Present 
Aseociat~ Prof eusor with joint appointment in Urban Planni1'1g and 
Continuing l:;ducation (Community Development) <, Teaching of undez'" • 
graduate courses in comprehensive planning and graduate seminar 
in the e.ppJ.ica.tion of the social sciences in urban r gional pl~, 
ning.. Activities 1n the Inst· tute for Community Dewlopmnt in 
elude extension education dth J adership groups in cities~ 
counties c1.nd metropolitan areas and training for community deve,, 
lopment proi'essiona.le f'rom develop ng countriee., ConsU: ting 
aotiv:1.tioa include assistance to metropolitan county in the for.,., 
.ma:liion of a pJ.e.nning commission and progr..un assistance to the 
s tate planning p ogram in Michige.no llesearch activities include 
a study or a ti.al p tte:i:-ns of. development in the Lansing urban 
region development of an ooosyatems model of the urbm reg.1.on8 
study of planning as an infonna,tion ... e,ear h.,.,deciaion proceas.i, and 
exploratj_on or the role or st.ate gove rrunent in the planning ar..d 
development process;, Al.so currently involved with an :i.nterdisc:": ·· 
plinary group of £acu.lty f~m eng:lnaer:l.ng" business_, geography , 
and :resource development. on the development or mathematical sy:a:• 
teme model.a of sooic--economic sy~:r'-erue and in th <.levelopmerit, f 
a general aystem.a uric um, 



E X F E R I E N C E R ~ C O R D 

Plannin_g: 
(conto) 

'l'enne see St,ate la~g, C.ommissiau March. 1956 to October 1958 
Chier Area P.16.nner directing office of nine people(' Assistance to 
local planning comrnissions in six Upper b.ast Tennessee cit,iea of' 
3~000 to .35~000 rwople.,. one county of 100.,000 people, and a three 
county planning region,, Full ranga of planning studies.:, proposals., 
and adninistratton" ~>Jritten report.s on land use., school.a» housing~ 
recreation, parKing» tr~ffic, population, flood zoning$ annexation 
and fringe area problem.a.. Drafting a.nd adm.inist,ration of zoning;, 
housing and subaivision regulations,., 

Chica.go Plan COillmisaiop, Apr:l.l 1954 to December 955 
Senior Plannar reyresenting staff on urban renewal project for th 
University of Ohioago (Hyde Park area, including J.iaison with public 
agencies and local organizations and preparation of general physical 
urban r-ene.,1al pla.n" Coordinated staff won.c on ci ty,aida land use and 
circulation plv.n" Aasistsd in ctra.eting sketch metropolitan area and 
can tr al business dis trio t plans ,, 

Park Fore t. Plan ~oµunission Ap · . 1953 to April. 1954 (FulJ. .... ti.me) 
f'eb1"Uary to ~ovember 1952 (Hnlf~,time) 

Planning dire tor for rapidl.¥•.,..,growing planned Chica.go suburb 0 Pre ... 
pared preliminary capital improvement program report and draft or 
new subdivis ion regulations 0 Zoning and subctivision administration 
and planning for schools~> recrea. onri streets» s()wers and other. 
public improvementso Presenta.t··ons and reports at commission 
meetings and public hearings 0 

Over thre y a.rs of en · eeri work erienQ .l.941 and 1945-,49 
General. Klectr. a Company Schenec tatci,y, .N .,Y -~ anct Philad · phia j P ,, t 
National. Advisory Conm ttee on Aet·onautioa (.Langley field» V o J 
Automatic £lect · c Company (Chi ago ; AiResear"h Manufacturing 
Oomps.ny {Los Ange enh .Ne.tiona Ail-- Con rol Ccmpaey (Loa Angel.ea z 
Crown City Plating Company (Pasadena, 0 · · o); ~ utharn California 
Gao Company ( Los Angelets ,. 

H,, So Nacbm.n & Aesocif¼t,e~, Chioogo 1950..,.,195.3 (Part. ,.time) 
Engl.nee and tfa.ttaman on design and layout of mechanical.11 electF= 
trical and plumbing ins~ations f'or~artment., commercial, and 
industrial buildings-0 

U S,. Arw.y Air ForQ!! Maroh 1942 to October 1945 
Pilot nd opal"&tior.a o..f£icer (Major) with combat ~dium bomber 
aqUi dron in European the tar.:, ltesponsibls for pJ.anning c:.nd aanin:i,, 
stra.tion of combat operations and training progl"I.\Jll8 for ti,..ro hundred 
combat crewmen ,., 

Paslll.dena Safety ounc 21 Pasadena; Calif'ornia February,.JuJ~r 1947 
i1a,nag:L11g ciirector of civic safety organization" Planning and promo., 
tion of community safet.y program and !und.~-,raising e£!ortsc, 



Gharles R,~ Adrian 

Myles G,, Boylan 

John D.:, Cordwel.l 

Richard Ln Msie,:-

Martin E ,, Meyerson 

Harold V .. , Miller 

Harvey s(, t'erlo.tf 

-
John L{I Scott 

ft E F h R E N C E S 

Chai:n:nani Department ot Political Science 9 

Michigan State Urdvarsityw East Lansing.,, Michigan 
(:former Director ,i, Institute !or Community Development) 

Director f) School of Urban Planning 
Michigan 5ta te Uniwrsity., 
East Lansing» Michigan 

925 winora., Chicago~ Illinois 
(former Uirector of Planning, Chicago Plan Commission) 

Department of Conservation., School or Natural. HElsourcea 
Univel"sity of Mj_chigan, Ann Arbor» Michigan 

Dean" College of Environmental Design 
University of Galifornia..9 J:Serkeley~ Caliror.aia 

Executive Director., Tennessee Stat.a Planning Commission 
Cordell Hull Building.9 .Nashville, Tennessee 

Director or ltegional Studies;,~ .Resources for the Future 
Ll.45 19th Street N'd» Washington 6fJ D,,.G., 

Village Mana.gar., Village Hall./il Park Foreat, Illinois 
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P U B L I G A T I O N H.tGOH.D 

Research !'la era on S atie.l Patterns f DeveJ.o ent in the J.,ans · Re ion 
prepared for the Tri=County Regional Planning Commission,!) published by 

the Institute for Community Development» Michigan State University}~ 

Local Service Gentere.e Functions.~ and Area.a}) .Jul~ 1962 
Industrial Activities Outside the Lansing A1ea 21 August 1962 

( with Thomae Horton) 
Market and ' terial Linkage a of Industrial 1''irms» August 1962 

( with '.l'homas .Uorton) 
liasio Data on Number and li'lOOJr Area of Commercial Establish~­

ments Outside Lanaing and Bast Lansing., August 1962 
Func,tional Profiles or Local Servlce Centore, September 1962 
Communities und Planning Areasa A Systelll8 Approach to 

Spat.. Communi ty., F'ebruaey 1963 
Development of Community CentersJ> 183°""1960: An Analysis or 

the Evolution or Hum.an Community Systema~ 1-fay 1963 

The Urllan.-->liegional. Ecosystem: An Operational Iteaearch and 
Planning Approach.o di.tto draft, harch 1965 

Published !t~eortt3 for Gena ral. Distribution: 

A Series or Planning .J:t-eporta to Michigan Communities,. published by 
the Im titute fol' Communii:lf Development,. l11ichiga.n tita.te Universi-cyz 

U i.1.it:les · n the Owos o, ,orunna. Area,, June 1960 
Tr:maportatiou in tbs Owos o- Corunna Ar » J-un2 1960 
Iievelopnent o.nd Uae f Land nd Huildings 

in the OwosSC'-' O:ru.nii\8. Area. 11 Jw-3 1960 
Development G 'des and Contr a in th Owos .= 

Corunna Area21 DecembQ!lr 1960 
vrg izatj,on fo P}zysical Developnent Planning 

.n Kent Countq Hichigan.o April 1961 
The Need for Compr hensi .Physic Devel opment Planning 

in Kent Councy- Michigan, JW10 1961 
Land and Building Development, and Uae in 

Branch Courrcy ~ Mic hi.ganD June 1961 
.Land and. Build .ng Development an Use in 

CalhoWl County Michi!Pns, August 1961 
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Other 
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fublished Reports for General, Distr!!> 1tion \OOnt. ,,t: 

A Series o! Planning i"eports to 'fennesa~e Commurdtiea,, published by 
the '.l'ennessee ~ta te Planning Gonwd.saion: 

Public ~chools in the Kingsport Ju:•ea., J·1.1ne 1956 
'l'raf.£io ~ Parkirig and •'1a.10l' 8treets in Kingsport, July 1956 
10 Years of ioning in Aingsport» c>une 1956 
Aingsport Public Recl"aation Area.B, june 1956 
Housing in the Ydngsport Area., June 1956 
.l!;li~bathton Land Us , April. 1957 
Th Us or .L.and in Kingsport~ July 1957 
Compreh nsi City Planning for i:1.ngsport., l.iiovember 1957 
G1~ow1ng J(i.ngsport: Potential kes:.dent ial Distribution 

and Population Grot,t s, January 1958 
Utlliti s in i\ingsport., October 19.58 
'l'ow rd a Development Plan and .Policy !or 

Metropolitan Kingsport~ October 1958 

A Series 0£ Planning .tieports to the !">ark Fore3t I>la.nning Commission: 

star! Planner« s .t"aport on the Capital Improwment 
Program,11 ~W¥ 1953 

Toward a 1•ia ter Plan foi" liecreation Sites., March 1954 
Report and Reconunendation on Anne.>:ation Procedures 

and Policies., harch 1954 
Report on Ac~a s '""aster Plan for fro posed Additions to 

the Village of Park Forest.I) April 1954 

I-lateri:als prepared f or limi•!fed die;trib4t1op.,.;_ 

A t'reliminacy Roport on t, Sou.t.h ,i!;ast Chica.go Urban Henewu. 
.t'rogaJUs, Chicago Plan Goollll aeion~ 1954 

Commurli'ty henewal. Mam.tal (init• draft), Chicago .Plan 
Conlinisa oni> 195:5 

Toward a Plan for Planning in Chicago D :3taff .iuo; 195.5 

i'llot.es prepared for tiemin&.r in CollUlwnity Developnent,0 Michigan 
State University;,) 1963.,~&.i -

Plans and the Planning J?rooese 
~he "Middleman Holen ot Communicy Development 
The lma.ge=Plan~,Actionco.l!;valua. tion Model in Community llcvelopnont 

Student reporte in Planning Program.I! University of Chicago: 

Toward a Plan for the Andrew Corporation and the Urland Park 
Con:muni"tor , 195 (chai.rman editor, ma.,jor contributor) 

Mast.er Planning for 1'zan po tion in Puex•to Rico 9 1952 
(ma.Jor contri butor . 
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Urban Research Jliithods Seminar S • D o Marquis 
Febo 25, 1963 

URBAN COMMUNICATION FLOW ANALYSIB 

1. Urban can have narrow J'Jl'laning (just densely settled and built up area) or 
broad meaning (urban re gion., including hinterland of central city)• Tho 
broa der l1'E aning is implied he ra o 

2~ Communica tion can also have narrow I1Baning (just messages) or broad rooan.i.ng 
( including transportation or tram mission of people, materials a rrl goods., 
fluids., energies., IrE ssages., and funds)• The broader ma aning of communication 
is also implied h3 re o 

3. Analysis of flows (movements through space of people, materials and goods., 
fluids, energies., messages., a rrl fu..'11.ds) is suggested as a 11Eaningful lll3thod 
for understanding some of the major interactiom between human, ne.n-ma.de., 
and natural components of urban regiol'lS 0 

4. These flow s are major characteristics of the operation; of ttman-11Bchine ... 
resource" systems in urban regions o Can study cornnnmication and transporta­
tion flows as a major kind of linkage for interaction between components of 
subsystems and between separate subsystems in the urban region 0 

So Flows can gene rally be described by the following IR ra.meters: 
a. Location of start and end points and routeso 
bo Flow content (people, etc.) 
Co Direction of flow 
do Times of starting, flowing, ending 
e. Rates of flow 
f., Periodicities 
g. Quantities of flow 

6. Most flo'tir systems include, collection., storage., combina tion, transformation., 
trans mission, distribution receptiono 
ao M:lssage flow systems !and some others) take the form of 

"sender - content ... channel .. receive r 11 

b. Passenger transportation systems as variant., with form of 
11origin - trip - route • carrier - destination" 

7 • Flow systems have various kinds of "nodal n points: 
a. Start or end points (terminals., collection or reception) 
b. Storage points 
c. Combination or tra nsformation points 
d 0 Transhipment or interchange points 
e • Distribution points 

8 0 Some flow ,,systems have "open network" structure or form; others have 11tree 
and branch form; still others ha ve "closed loop" form. 

9. Flow systems can be studied at both aggrega te and detailed levels: 
a. Aggregate inputs and outputs for total urban regional system 
b. Internal inputs and outputs and interchanges be tween subsystems 
c 0 Detailed inputs and outputs of subsystem components (human, man-made, 

and natural) 



100 Flow systems can be ~tudied with flow accounts 0r flow charts: 
ao Flow accounts: Agg-re gate data on total system inputs and outpnts 

Int crna 1 inputs and outputs of subsystems 
(regional input ... output analy::1is) 

Detailed inputs and outputs of sp;i cif:Lc components 
bo FJ.ow charts: A2:gregate - schematic dia.g1·anB of total cystem inputs 

and outputs w:i.th general locatj_onal relations" 
Internal ... schematic diagrams of subsystem inputs and 

outputs with locational relationships 
Detailed - mapped location and direction of input and 

out put flow s of subsyst,em components 

11. Some flow channels are flex ible., while others are rigid: 
a., Some channels f:ixad i..."l. sp;icific routes, others can alte r routes 
b. Some channels can handle several types of flow s (people., rraterials) 
c" Some channels can hm::.dle two wa~, flows, others only one way0 

12,. Can study flow s in both temporal and spatial dimensions: 
a. Temporal .. Timi11g of start and end, duratj_on, periodicity, trends 
be Spatial - Locatfon of start and end., route_, direction of flow 0 

13e Can study interceonnections and tram formations of Ilow types: 
a. Some flows substitutable for others (mes sagas for i:e ople) 
b. Some flows t r.:i nsformB.ble to others (coal to steam to electricity) 
c. All flows dependent on other flows (peoxplo flows dependent on flows 

of energy, mEsse.ga s, funds) 
d'o All fJ_aw s dependent on information flow s (information related to 

knowledge and skills affecting technological development) 

14. Can study relationshi.p:. of flows a nd flow systems to growth and form of 
urban region (need to expand flows - linear - faster than areas or volumes 
of urban regional deve le,pment?) 

15.., Can study relationships between flows and the form and location of nodal 
facilities (land uses., buildings., structures) and channel facilitieso 

16. Can study movements through space as one major parameter of human interaction 
that is only dealt with in limited ways so far: 
a. Many existing flows ignore specific route (desire lines) or direction 

(traffio flows) or actual type of flow (traffic flow maps include 
people., materials and goods without separation). 

bo Many existing flow accounts and maps deal separately with ore type of flow 
( 1) Motor Vehicle traffic separate from mass tram it or railroad 
(2) Electric energy flow separate from flows of coal, gas, oil 
(3) Information flows separate from each other (mail, telephore, TV) 
(4) Water supply flows separate from natural water flows, storm 

drainage flows, sewage disposal flows 

17 0 Flows related to "open system11 chara cter of urban region - inputs and outputs 
to outside worldo Balanced continuous growth as "steady state n for open 
urban regional ecosystems? 

188 Pertinent theories and methods of flow analysis research: CoJIIJID.lnication con" 
tent analysis., mathematical information theory., central place theory., nearest 
neighbor a na lymis, linear graph theory., trip generation and traffic flow., 
electric network theory, hydrology and fluid flow$ inventory and queing theoryt 
regional accounts, input-output analysis, linear programming, natural ecology., 
general systems theory, nlrt.work planning, and others~ 
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-3- I Urban Research Methods seminar S. D. Marquis, 2 25/63 
BIBLIOGRAPHY ON URBAN COMMUNICATION FLOW ANALYSIS 

Ackoff, Russell L.: "'l'owards a Behavioral Theory of Conununication, 11 

Management Science, Vol. 4, April 1958, pp. 218-234. 
Bertalanffy, Ludwig von: "An outline of General System Theory," 

British Journal for the Philosophy of Science, Vol I, 1950. 
Boelter, L.M.K.: "Planning, 'l'ransportation, and Systems Analysis, 11 

Transportation Design Considerations, National Academy of Sciences, 
National Research Council, Publication 841, 1961, pp. 30-35. 

Boulding, Kenneth: "Organization and Conflict," The Journal of con­
flict Resolution, Vol. 1, No. 2, June 1957, pp. 122-134. 

Cherry, Colin: on Human Communication, Science Editions, Inc., New 
York, 1961. 

Deutsch, Karl W.: "On Social Communication and the Metropolis," 
Daedalus, Vol. 90, No. 1, Winter 1961, pp. 99-110. 

Friedmann, John R. P.: The Spatial Structure o .f Economic Development 
~n the Tennessee Valley, University of Chicago Press, March 1955. 

Guttenberg, Albert z.: "Urban Structure and Urban Growth," Journal 
of the American Institute of Planners, May 1960, pp. 104-110. 

Ishino, Iwao: "Information Flow and Culture Change, 11 Paper presented 
at annual meeting of American Anthropological Association~ 
Chicago, November 15, 1962. 

Lynch, Kevin and Rodwin, Lloyd: "A Theory of Urban Form," Journal of 
the American Institute of Planners, Vol. XXIV, 1958, pp. 201-214. 

Marquis, Stewart: Communities and Planning Areas: A Systems Approach 
to Spatial Community, Institute for Community Development, Mich­
igan State University, February 1963. 

Meier, Richard L.: The Theory of Urban Growth in a Communications Per­
spective, A Preliminary Draft, Mimeo, September 1960. 

----------: 
11 Information Resource use and Economic Growth, 11 

Natural Resources and Economic Growth, Resources for the Future, 
Inc., 1961, pp. 98-119. 

__________ : "Measuring Social and Cultural Change in Urban 
Regions," Journal of the American Institute of Planners, 1959. 

Nystuen, John: "A Theory and Simulation of Intraurban Travel, 11 Paper 
prepared for Symposium on Quantitative Methods in Geography, 
Nat'l Academy of Sciences, Nat'l Research Council, Chicago, 
May 5-6, 1960. 

Nystuen, J. and Dacey, M. F.: 11 A Graph Theory Interpretation of Nodal 
Regions," draft paper, undated. 

Weber, Melvin: "Urban Space as an Emerging Resource Problem," Paper 
presented at Resources for the Future Forum on "The Future use of 
Urban Space," Washington, March 26, 1962. 
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Transport;ation : Uovin., People and Goods 

(From Richard L. Heier, Science and Economic Planning, 1956, pp 122-29) 

A. Introduction. 

B. 

c. 

=If.Transportation has consumed an eno~mous amount of energy and 
capital equipment. Can this consumption be reduced? 

= In contemporary society which manages to provide a relatively 
adequate standard of living, somewhere between 10 and 20% of all 
energy is expen9-ed for transport purposes. 

= .Uso an equal amount-roughly, is used to manufachire the 
equipment designed to meet transport needs. 

=!filius, somewhere between 25 and 40% of all energy is cornrni ttea 
one way or another to transport. 

eayy duty, niatn-lin ovement vs . local feeder or distribution services. 

1. Hainline includes double track railroads, cross-country pipe 
lines, overland trucking, intercity bus lines, scheduled deep 
water shipping and major air routes. 

= The design effort is devo\ed to~ improving safety, saving 
labor, and reducing friction in the operating equipment. 

2. Local transport serves the customer and eonsumer directly. 

= Thus convenience has tended to have priority over energy savings. 

; The design effort is directed toward comfort, flexibility of 
function, and time saving. 

,Table 16 : Typical Energ;y Costs for Transport--1950 

System and equipment 

Ship: oceanOgoing, 20,000 tons, bulk 
Pipe line: petroleum 

Cal/ton-km 

22 
48 

2500 

Btus/ton-mile 

60 
130 

7000 
1000 
4000 
1750 
6000 
54-oO 

Pipe line; natural gas 
Railroad: diesel locmotive, irulk 
Railroad: coal-steam, bulk 
Highway: diesel truck -- 20 ton 
High,·my: deli very truck -- 2 ton 
Pathway: wheelbarrow--100 kg 

:370 
1500 

650 
2200 
2000 

* These costs assume that the movement is overrelatively flat terrain. 
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Table 18: Typical Costs for t he Novement of People r· ,-z.t. 
I 

* 
Energy Faees or Aver. Delay, Cost for 
expended Charges, speed, ~ of Time, movement, 
Cal/ cents/ mph trip $/hr ,~,~ cents/ PE 

pass.-rnile pass. mile pass.-rni::S *** 
Airplane 1500 5 JOO JO 1.00 5-½ 

Helicopter 2500 7 (?) 100 30 1.00 8½ 
Train 

(intercity) 100 4 50 10 0.80 6 

Train (rapid 
transit) 100 2½ JO Lj.Q 0.60 6 

Private 
auto 800 Lj.} 35 20 0.60 6½ 

(2 pass.) 

Bus (city) 100 2 20 I.J,O o .i.,.o 51--z 

Hotorscooter 
(1½ pass.) 200 1} 20 20 0. Lj.Q 4 

Bicycle':'*':<* 25 J/Lj. 15 10 o.4o 3 J/Lj. 

\lalking ~'*** 100 1 2L 
2 10 0.20 10 

,;c These are bastardized uni ts for the expression of costs, but they seem 
to convey meaning to a much wider audience than units more rationally 
contrived. The fieures presented do not include energy costs for equipment 
and improvement of right of way. 

** This is an imputed average -value per hous of time lost in delay for the 
persons norually usin8 the respective modes of conveyance. Because of 
apparent inconsistencies in human behavior the value of delay time is very 
difficult to measure. 

•l:* '~ These totals wke accmmt of the value of time and cost of service under the 
conditions specified. Differences of :p0.02 }_)er mile are probably significant 
for decisions between alternative transport systeras. 

**** This is not only for the amortization of equipment, and the waring out 
of shoe leather, but also for the calories of extra food consumed as shown 
in the first column. 3tarchy foods at :p0.05 per 1000 Cal are adequate to meet 
this extra demand. 
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D. 

= 

Some generalizations and rules of thumb 

l. For most societies the gross pattern revealed in Table 18 is 
likely to recur. 

2. The over-all costs for the bicycle and the motorscooter tend to 
be lower than for the other xmodes of movement. 

3. The urban electric railway system can become a more economical 
mode than any if the time lost waitine; for trains can be reduced. 

= This might be accomplished by a caraful planning of routes and 
the use of forethough in the choice of sites for settlement and 
productive activities. 

4. In any society where time is valued at more than 10¢ per hous, 
walking becomes an expensive way of moving. 

5. The cost of fuel energy (at 0.2 to 0.5¢ per 100 Cal) becomes an 
important share of over-all costs in only a few instances, so that 
doubling or trevling the costs of fuels should not seriously affect 
over-all cost relationships. 

Fut.ur la.nnin • 

l.If one were to start afresh and devise a pattern of urban living that 
was both convenient for the resident and efficient in its energy 
consumption, it would probably be linked by an arterial network of 
high speed electric railways which md:li hauled passengers by day 
and freight by night. 

= A system of bicycles, carts, car-hire, and small delivery 
vans working out of each station would probably be the most 
effective means for local distribution. 

2. High population and commercial densities would exist around 
the stations while parts, gardens, and low-density residential 
areas would occupy the interstices. 

3. 

= .Such arrangements could match the over-all convenience of 
movement now enjoyed by middle-income Americans, but the 
cost would come to only a small fraction of that paid by 
.Americans. 

;••r.oat ravr...m: can be done if these cities are overwhelmed with 
cone;es tion? 

= If a pGrsonal carry-around radio-telephone system existed it would 
be convenient to call taxis or other vehicles to whatever out of 
the uay point persons happen to be stranded in a metropolitan area 
Hi.thin a few minutes. 

= This is ai:! .... ~2Sl~!f1Dlo of substitution of comiilunications for trarisnort. 

4. '/Ji th long-range plannin~ perhaps half the vehicles on the road 
cna bo eliminated--with no real R reduction in living standards. 
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COMiliUNl1Y u,wLLV(111 .. HI 0L ~!.hVICES LIBRARY 

Da SUBSTIMABI.LITY OF ICATI(J{S Pa\ I'JWiSPORIAn~ 

by hederick I M tt 3rd 
hn.tor TN.n-,ortation Analyw 

Niagara P:ront1er hanaporut1on 

Today urban area tr n1port&t1on 11 1n Hrioua difficulty, and th• pre.-

pect1 are th t it will 1n thla y 1n the future. The bade probl h ~t 

our 1oonomy cannot afford tht lnvHtment n1ce1 ry to provid• tnily adequat .. 

trana,ortation fac111ti•• (exp.re highway,, arterial,,•••• tranaporut1or. 

nll and bu lin••• etc.) d••191'led to eff1c1tntly handle tod y'• traffic d 

tcaorrow•,.
2 

The preaent va,t expenditure on-urban transportation 

faoilltl of various type, are llinoz Ga11paracl to the xp1nditure1 ne •d to 

pnrld• tQtally adequate fac111t1••• the obaerveci tz-1nd1 of ever increa 1ng 

IWIIUJ'banization of urban ---~cial and 1nduatr1al act1vit1e,, low den1ity 

nt of vacant land, population growth l~rgely ~ncentrated neu tht 
I 

' fringH of ex11tln9 urban UHt1 and Hpandld auiaaobile ownerahip and in-

ueaaing peraonal income accentuate the demand, pll-..ci on region•• trana­

portation network •~ an ever inc:readng pace. Aa a c:on11-."\..1nc:e of this, th 

quaation aria II Ia th•.re any po111.ble •nd to th Nquir nt for con1tniatln9 

new and e.o1tly transportation facilities? 

1,0l:l:.; rly hanaportat1on Re~Qh inaer, The Cer Cc:poration, Boaton
1 

••• 

~lie xpendi tm-. on tranaportatiOI\ f Gili ti•• IN in di.Net cmp ti tion w1 th 
other worLJ,...,._..l e i turH 11 l , gow nt, ncr tional 
faoiliti••• wall 1ervic•, •tc• 
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No, if f\ltur• perMn-to-p r1on interaction• involv individual contact• 

in th Mae manner and to th• extent•• at pr•• nt. Here the word 

•interaction• ref•r• to 11 form of penon, chin•, or 1tored 1nforut1on 

t.ran1action1 t:a,k1nt pl c. Tran, C'tlon1 ·1nvolving per1on1, aach1n11, or 1tored 

1nfozmat1on :ret:U"'etent mutually different r1latlonlh1p1, 1l.nc1 • p1r1on 11 

declaion k•r and •ouro. of infoi,ution, a chin• 1• 

uJually a tran tt1ng device or 1oaietime1 a collection• 1orling, ••l•ct1ng, 

and rtor ge gerwy w1 th Hcondary ded ion uk1ng power,, and atored info 

Uon 11 just a 1tora91 file. Cat gorl•• and• l•• of varioua type of 
I \ 

1on-to--p1r1on 1nteract1on1 are ll~ed belo,. \ ·. 
I 
' 

le Pu on .:t Per on 

2. Per on • stored Inf tlon 

3. Per1on g Mac.hine = Per1on 

"• Per10ll ~ JlaohiM Stored Inf t1on 

,. (P raon = Ma~in•) = {Peraon ne) 

l. Fac ... to-fa~• con­
tact throu9h a\ldi­
tory facili tiea. 

2. Reading, writing, 
U, book,, re-

port,, oranda, 
t1legru1, n we-
P per,, g zint,, 
etc. 

3. T l•phone, clo1ed 
cirwit t1levi11on, 
radio. 

Today ocieezvr\catl•n• t chnolOff 11 repn11nt~ by Intuactlena 2, 3 

,. Playlical traneportatlon la repreaented by lftteraotlana 

land 3. Paet anticipated long te growth of th •• lnterac:tlona S.1 iD-

dicatecl below t.n Pigun 1. 
3 I 

~ 11" b&■M en a ■lallu fl • appeulng ln wec .. 1.1ns ion• 
l,y Ill-... -- L. la, Vol. 1, 
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to1!l COHVR't' 

It ,iiould 'ue .ppar~nt from fig,_;re ~ that the r~lati.v•. ·:olililit• of 

.Hffer~nt t)"'i->( s of p<>rson, rnachint:, and store'd 1nfonnat1on 1nteract!.ons .-.ill 

cr1ange condderably in th" f-_,ture. If p0r~,on-roach!.ni 1nteractio:,s a::" su:>­

,_,tituted wh~rever possiblt': for per~c.,n-per~on interact1or.1io, o~, 1n mo:r"' COIT\IT',or. 

termir.clo•JY, if comnuniotio;.s &re subs.t.1tutaci fo:· tr.n,portation, th.c.n the 

neeu for construct1~9 ne~ ~an~portation fac\litie~ ~11! diminish propo~ticnally 

How 1inporti .t , ,' <,ir t ',UN,U tut'l..or1 of convnuntcatior1s for :rar.sport~tion 

be? ,,hat type, cf tri;:i~ He susc-&ptiiJle to s\.lbslituUon, Ho,; probab;..e is it? 
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1h re 1 a .1trong probability that th1 u.bst1tut1on phan na will 

be forced upon u• 'wh ther de ire it o.r not. ing traffic cong tion 
will Nduce on trip generation r tea~ •1 ary trip 

and will' ace lerat• th gradual 1ub1tit\itfon of uu:a:1111Wu.oatlon1 for tran1-

tlon. Urban ar • tranaportatlon 1tucH I invarlal»ly foreaee GOnlt nt 

or a-ately >q>anding per1on or vehlcl trip 9 tlon rat. ln pNd1~lon1 

fer the future. Cong ation i •• d to be GOn tant OZ' to d en 1 • With 

iner• ling con Uon, it 1 Uk ly th t a 1 11ng off even a .a er &H 

in perM»n or whicl trlp1 per d y will ocC\U" b-afflc or tranep ation 

engin r1 aho\ald be re inter 1ted 1n thi• lllcely trip generation Gh.ar ctr-

htic thy pre ntly are, 1inc• when it ocour th d•and for n trane-

tat1on f cil1t1e1 will ~ oon id rably. 

?h fore, let UI NC09Riz th 
. . 

tion f•r tranaport.tlon and ctlwly exploz-e it ,0111bllit1•• and pro bl• 

ffect1 on ou f'vt\a-• planning of tranapo.rtation .fa 111t1 •• Lot ua ticlpate 

tht t Ghnolofical dvanc • in c:OII.U:n:J cation whia.h l1 , flgv tlwly, just 

~ will 1nf1n1 tely 

tiltty, UHtuln , and ac:c ptabU1ty of pera 

fidelity, 

• Let u1 explON thi1 1ub t1tut1on po11ibll1ty now, o that our b-ana­

tion ( 

"' n the futu.r arriv••• .Let u1 not pl ce CNZ' r liance 1n planning for 

th• f\l aol ly on the •xt n ion of put 'f'N~a, and on out-dated . \ ir1 l 
' thod1, 11nce we are 1n the 9• of c ynamic and Nvolut1ana..ry Gh.an911 in 

tran rta tlon and o 

for a thol"0\19h Ud 

t1 t chnolOff• Let u1 l~y th• groundwork now 

r•h•n in 1tudy of the int l tionahip1 and int ractlon1 

will !ae 1n a l)ett r po ltl 
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to predict th• future roquuemontl for bcl'th 

fadlitiu. 

Imio0lon 

Befor• pNceH1.ng furthor, it 1a desirable to rococ;nix• th• d1at1nc­

tion between th• aubat1tut1on of coaceun1"t1on• and tht aubatitution of Mr•lY 

another form of tran;portation. Ith W•n atated that both c.onst1tute an 

interaction, which it defined•• th• tr nafer of 1ome fom of a ~1ty. 

In transportation, we usually c:ona1d r only cCESOd1ti•• having a1gnif1cant 

ma.11, 10 that tr nsp0rt1tion beoo:me1 th• di pl cam nt of persona and physical 

object, having d finite maas t.hro~gh 1pac • In ccamun1cat1on wear• concerned 

with ~itiH of trivial mus, o that we have a low friction type of point-

to-point interaction. Communication• coasnodit1 • conaiat olely of infor.r.ation 

in on form or another. In 1l.i)1ti tuting coam:omiut1on• for trana-portation, th• 

1nforut1on.al aspect• are extracted frca per1on1 and obj ct■ and are trar.1-

ported vi G,CXmUnication• tran1111tt1n~, tranalaa1on1 and r•~•1ving fac1lit1••, 

rather th n by mean• of Qonventional land 1· ... , or air tr naport f cili tiea. 

'Ih replaccant of aom• transportation proce1ae1, in part or in entirety 'b'y 

co::;zini~tion1 ,y,tem, certainly con1titut11 a 1ub1t1tut1on of C(JCIJ[l1U.nic t10n1 

for transportation. 

Th daci1ion to enter into• tra.naaction involving transportation is 

baaod upon •om• motivation. Having detendn d and analyzed th• motivation, 

w• can then decide if it can b• bet• t11fied 't,y cc:mmm1cat1on or tran.-1 
\ 

portation. 
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aub1tit~tion poa,1h1l1ty. 

1 • .;~y ia study cf ~1 • ,u;,stitutaoility o'f ,~~n..icaUona for tran.po:.ta-

pou1biH~y t..')at t':,,:;,r• ticcno;:ni,al and affcctivq way, &x!.,t for aolving our 

tranqiort&Hon hci:.1 ty dil~•• ·~o mu~t urioualy pondu th111 d.d0m of u.dn~ 

er~~•• cona1darably in the fortaeoabl• fut\ll'e 1n spit• of th• eat!.A>.toc three 

billion collar 1nvutn,m't per y ar 1r, . niw facili ti 11 ( ,tata h!.~nili~Y oxt,1:1a1on,, 

uterial•, rui urb-4.n interstate routea). 

!~0ed on• of th• goal• of urban transportation plannin~ ahoulo be to 

irlnim!.,:.o th• tuu l i; o,t and imp1·ov• the efficiency o! a :1 f c.~• of. p•.::-aon 

1r,tars..ct1on" !.n {iOn~ral, cond t.ent with other dH1rabl• oocial ana ~concc::1c 

goal, of tha comi~1 ty. Thh doea not automatically 1.t:pl y thll t largo expond!.­

turu on phydc.a:i. t:nn•portatlon facilities are n,couary. CW\e way of meet1r.9 

thia goal 1• to .c i'- nn mean• for tran&portin~ aomo of the co.--;-.'ilod1ties pNa.c;,n-tly 

urrhci on tho i;oiivent1onAl network of txan1porution f1Lcili t.10,. Ct1e of the 

r.&rry coonod1.tiQ• hcvir.g mlnii:i.\a m.au, nuflly tnformation, to tLil rn;.ximult 

extent po••ib~. 
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C~s~~ an aGt1vity • •. •. • • • vi•~~l w~1tit~tion 
P~rticip&t. 1n a., ai:t1v1ty. • • • • non-~::iti-t\ttablc:, if 

phyaical, cth.u-YtiH ~ui>-
1t1 tubbh 
audio G~stit~tion 

• •••••••• •. audio cubat1tution 
" H~nr. • • • • 

r ... :~. di S(;\lGI 
• •• • • • • • • • 

~)~~~ hi5m't tiJW, 1,,/UU\I ... 

scttn ry ••• •• •••••••• •. oon-,ub~titl.t~ahla, if 
at-u-action 1~ in phy;i~l 
trlV$l Cfr c.cti vi ty 

6. Han at-rncoa p-0rfo~ • • • • • • no~:-$\W&ti tuta.blo 
·, • Pcrf01""n ~er.1.cci. • • • • • • • • • non-zubsti twt.;bl• 
a. 1'.)at bu~in•H at>(j)Odriua. • • • • vi1-.:.al and &\!.d!o aub-

ati tution 
9. Boc.r.uce ~a:.• c:h11ract .-1 •tl~• 

of pOA.·c.vr..ali ty o;r int•llig•nc• 
a:..Jt• faco to f~~ contact 
desirable ••••••••••••• non-aubat1t\ltabl• 

~nc,;,ort.ti~ of a.1.t.erial and 
enn1nr 1n ol"'\'i ~ to 

L-.~a" thG1lz VAhu,. • • • • • • • non-s~ti t\atabl• 
.e·USJlat, tro.dft, ~'ff'II-Qt 

1.r.d'uat..-y ••••••••• • •••• non-aubatltlat&.blt 
h'O'vit~ U.o eu-e.:tti:tl ~ 
ati tutmb of va.rioua ~ 
~ouu {kac<ty, iNh.anrlal', 
er cum:.•:cial) •••••• • . • • . non-m titvtabl• 

T:.:a.r..-:porut1on ef 1nfomat1on 
1:a ~QJ' to 

1~ ,~cil1bto the p:rocitaa f 
d•,1t1Q..\ r.i.llr.ing. • • • • • • • • • ruatitvt&bl• 
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Th ve only • • to 

ctuctioo of tran1porut1on i not an 

CU ad\1 W th d 1Nd Nl\llt1 O)' 

hadn th fact that 1n 9enual th• pro­

Nault 1A it• lf. Thvefore, if 

an• lillhiGh .reduc. th t.tal -~>ll.i'• 

of tranapcr tat , t , y be & net ii.A~ 

a low trl.c:tlon 1n 

fad.bl 

,tin •ff ct of the 

• thv 

phy ical 

luge gh to point•, and llll\ tha tha 

dgnif1G&ntly Nduce th• d for phyaic:al tran rtation fa~1llt1••• 

I ct t bip lnwlvin th• 

f tion, r• terlal• 

t1tution, ~~.W.:B-JM:U~iiall..-'lll,..8Wl!.,.JI.IHl::leli1Ji!l~'4 

t w c-,tibl to 

Since It 

tnn,._.....,_,....Uon probl • lAWlve per 

into ri I 

ling, or ~u.;u;i.atien a of th trlp 1 t, lf or tl\ d 1t1.n&tion 

ct1v1U •• 

1. Trip• tM per l van rbUoa f info t1 t OZ' 

hav1A9 an inf tional at dtber trip origin or d a-

on ffer gr te t ty for titvtl•• 

A &D • i., oondd r Jdn1 

dally h1 ffloe. Hl p tunotloa, Oft 

1n th offi • 1 on ., c:at - th h1 aaocl tee, 
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hi uc;ret ry, and with whatevQX' papora h.e finch pil&d on hl, de~k. 

The trip to th offlc• 1 aotivated only by th nee u1 ty to be in 

po11t1on to f c111t&t• an informattonal proc•••• Therefo~•, if 

a aN."'l of ~1c:.tion1 c.n be devised wherahy th1 budnua 

xecuUn might CCOiJ1Pl11h all hit duU I without le v1ng hia 

home, u 1n location nearer to hi• h , we will hav ~d a 

wb1t1tution of camrunic:ation• for phy1lc:al tr naport&tion. 

2. Trip• involving the p« aaa.al transportation of 111terl le, or having 

a raatari l or equiJ:l!D,8nt mcini or handling trip purpoae, off r 

INCh an limited opp\lrtwuty for wb.titutlon. An exmr.J)l of 

th1 would be ar. a aably lino work r t an autoaobil• plant. 

A11min9 that M, job 1 not replaced by • maehin , he DW•t :.llle 

th• trip o H to be able to do a 1pecif1c ........... 1 t ale. Tho only 

ben fit h• ceul~ expect to dar1v fra:a a venenl u1tltution of 

90ID,II\J.c.at1on1 for transport t1on would be th• aecondary benofi ta 

NINltiAg tr. leu vehlcw.u travel {N1ultin9 hem th• 1Ubrt1httion 

for tHntp0rtat1on by othu1). 

3. Irip• 1.nvol~ cambl.nation of 1nforut1on and mat rial handling, 

both 1n p4ir~d tnneportat1on or in trip puxpo• , offu zany 

1n ,ting po1 ibili ti•• for aubati tut1Gn1 provided tbat the 

uteri l han411n; &pff't of the trip c:.an be d1vorcod t.raa ~ 

1.nfOl"UticMl 1;:,ocb. ~f Ui.11 ca~ N doD, than tlMI infor.nation 

portion of the trip c.an be replaced by ccai.unic.ationa And th 

material h&ndl.1n9 portion by a mer ffleient ~ transportation 

auvice. If not, th n thl.1 typo ol trip h not u1~optii:>l8 tc 

&\l.batityt1on 11,y ccimnm!Gation1. 
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tanr.p::n.-~~t.ian, tho1 follOY,iJ\~ pi-oc~.:h:.ro i; p.ropo .. d for a 111~l1e or at&tiatic.al 

ot~, ~f th~ &~~~tt\~t&biltty of ~~ie.&tion• fo% tran~oru.t1on. Thi• p:ro­

r~• 4~ o,~~nt1.::y s ~y~t!:::.~itic, co:r:pr•hcnaive, and d~tailed outline of one 

1:110tl'-,od of ~v~h-1ttn~ tho IJ\.l~t1tvt.ion effec;U. which ~.r• oxpoe·ud to oc;ur. Mo 

att~t h;~ t~on .un• to evaluate th• cc;.:pa.rative advantAQ 1, di1adva.ntQ~, 

l. IdantH1"U-,n of and detirminatlon of t.~• ~~"J. t1.1d• of the ri~r 

of p•:.-111011 and ~hicl• trip• pr• ent~y beil\9 a.ad 1n tr,e u.=ban aru 

hy typQ 

~. ~t&rlly 1'1\ori.ng c'-OnoaiG, techni~l, and 1ocial conaidera­

til:a\~t 1'hat protJortlon of thn trip• ar• potentially 1usceptibl• 

to ~ub~tin--tion hy ~~~1ut1ona? 

3., In t:J-,,~ tt4u that a..• su1,c-ptibl1a to 1ub.t1'hlt1cnt dotcu:,;1.n• tl\e 

typo and m.aunt d co:GW\1.caUon• equi~nt n,qu1:rod. 

4. D 1tgr,.ur,.a t.~• ~.mount ~pl• an willing to p,a.y for var!.oua type 

e:f ~;:.u.n~.C4tioni1 CG'.!1p&A1'\t 1.n lle\l of ph~1.u: tr:.n&po.::-bt1.on. 

of v,td;O\la typ•• of pNment and proposed c~c.\tion• equi.p;:1ont. 

6. h-~ th• r1~r of p<u·•on cind v& ich trip• (l, 2) t roquirc.d typu 

of ~i~ilon, O<f,,lip,Ktnt (3), uount or pric rec;uirQ-Q. !or 1ub-
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,titu~i,,,·. /,), uf\d tt o i\Ct•.11.: or e.atb1.r. .. ~d c....1.i.t of db'f~ro .. t ~y;1iils 

o! ,.v .:x1.tc~t!.0n5 '1q.J!.?.:1cint (~), dot-?~in• t.\• pottrilia!1ty for 'IUC>-

11tic.:tk,i (or ,ubat1tutllb1l1ty), b.i .. rrir,c toc;.nico! &:-,d aoc1.n: con-

7. ~tcr;1 .. 1.n.ti U.e ~.:>unt1 and typu of ca:.n-5..'nicationa equi;;::ient (3), 

w1 th ~ appropriate tac.hr,i~l c:.huactuhtic1, that can l:to provided 

at tJ1r il:ll.'.unt pqo,ile r• willing to pay (-4), &lld ;.dJuat the 1ub-

1ti t~t&bili ty previou1ly dete:ndned (6),to reflGct this r.on,t.r.1nt. 

8. 0.tGr.nine ~ proo.b!e aocial rat of acceptanc for va.riou, type~ 

of c.c~~..:nic.1tiona ~ipr.:wr.t. Adjuat (7), acco.rdingly to dot01."1r.1n• 

~'..o pot..inthl suo,ti. t,.rtabi.aty of c:.ommun1~t1on.a for tr ns-~rt&t1on 

du~ to p~rtial ~.:d.hhction ol trans.portation d~ throu~ the use 

of p.::--01:~nt and irr:;J:rovAd foi-r.i:a of cocnun1cat1ona. 

9,. D.,tanr..in~ th• po't.ar1Ual ut1lhat1on of (8), 1n urb.an uea trani;­

portition ~nd ~oc:run1cat1ono plannin~. 

Cn.:1,!.nc; tili.A ap:,,x·oQch fl.rthQr, ever l • •p~c:ts of tht '2xive procedure 

h.avtr b-.;:Gn ittdied 1n ?"~•ta:r detail. 

1. Zur;ccptib1: ~ ty of p:reaont u:rb&n a:rea penQl\ trips to ::n.::boti tution 

by c,.r...,;unie.ttio .A u;:,.pu.ra to be fur.c:tion of ~~al different 

a,. P~-pcu of T::..•!.p. 1hl; h u..'idoubtCY.!ly t.\ci illCISt i..:.;:,:-::.~'1t, 

clva:Nut 1.r.Mc.)•or of pot&nti&l a-u1ceptiblli ty. f·:ca p::-elWna.ry 

inv~atj~it!on, it ~.o~ld tpp•ar th~t p~~po~ad ~eaearc.h could 

p:roH ....... 1ly ~ lh:i tftd to th.GI aubat1. tut&hl.:1 ty of cc::un!ca-

t!.onr. fox 11r~·:i.-w-b.~n cu ,.cl"k trip 1, dac~ thl I t)'):)lil oi t:ri? 

ffU"rila t.h• lu·aut HCt-"•1t of trip• involvinij potential s.u.b~ tuUon. 
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.b. Inc;~. 'Ih sub t1 tut1on f ~~ catien for tra.nq)ortat1on 

~111 be a,1t prefiubl• for perao».1 •arning ldvh 1nc:.c:::&e•, sine. 

~ coat uving of C<A·l·A\cationa equi,-;s.nt and &erVic. over 

phy11"l tran,;,ortation, lncludint time, will bethel t. 

IIairl:r\,ar• th• mi::me: NnctSl• 1A th11 utam~ 11 111&ll1 h nc 

the total ffect will 11k ly .be ll 

c. Loc.atloa 11 thin th• Urben • P•n•• lee.a tad t c.on-

d 

aidu~ ....... ,. dl1tan the Cl!D willl profit IIIDN than tho 

lo"tecl cloeer to tha center in tena• of time a.a~• and r.chao-

ti~ in tho eo1t of tra.r\lJ)CIZ'tation. H.owewr, th coat of 

cOQPm1 oat1one will be ,rfft r 1 and ay off t th potctial 

truapcrut1 lffin9S• 

T f Day. 11111 prob&.bly c. ruah trip•, or ccamrter 

t:raval, •~ y tran1fu- central city l'\lah hour probl • 

t.G ~ "'8\lnitl •• if au.EurJMn worl: e ntn·• are ut1Uncl, 

1ndMtl of d_-iL,;n,iai offla con~tration. 

0n »o pot ntially \lHtul 1n cl t ing th• auac-,tib111 ty of 

com:tro! aatioo1 tochn.llOff to the rapl ownt of pby lcal tn,.-,,a:porta-

tioa lvu a UNM analysia f the flow of penon•, info tlon, 

and 90M• te, trm, within carefully el•~tecl repnHntat1va 

lAd\&•trlu, ~al, and n idential e1t&bl1 ta. IA , enc• 

Ulla h ayat ~1"0ach all fems ef i.m:ori!l.ll..l and •xt l 

inuncti ... innlving an atabl1 t, alWilllli.ii'l iR th.11 oau we 

priaa:d y int.Ni in nal ra en th flow of 

pu-aoa■, 1nfomat1oc. w geod t. and frOlll u • liablent (in 

tl\11 U e, either C ■:rcial OZ' 1J¥N■-trlal on ) be ~.,....,,nt 

of•• fell ... 
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•• Pl:>w of Puun1 ( to And from an e1rt.abl1C£1cn't) 

(l) u.:;,loy"•• whoH job• involve• 

(a) information proea• ~ 

{~) CC)C'iD()'ii ti heswil 1n9 

(,} information ,rMe •int 

(2} cu-.,w~• (or 1fflt•, 1 l•••n, 

(a) 1.a~--M Gilly (~I 

__ ,""""""" paa.-cha .. ) 

(ltJ ( ,. 

.. of 

(J} •1cv1ce pu 1 

~IDOCll1UH handling 

), wbo deal.N 

() 1nfematian 

(b) ccai.U.U l~ tc or frca (e 9 

' eta.) 

( ) ling, but 900d not l ft 

91\ pr..J. I 

b. fl of Cmno-U.ti • ( to f an •~11J:Jacn~) 

.. 

by d livery aon•• 

aq:,loye 

(2) cca:aoc:U.tl• 

( ) ca::=-ctiti 

(b) cc oilt1 • con 

Ci} °'8modlti11 _ ...... 1.nt from by cu,tc.er., mployM , Hrvi 

,usonnel 

of W Uon (to an "tahl1 

(1) 9phydcal• (MU, pu»U Uon•, 

ate.) 

(2) • • (Hdio, 

(I) "n-1• ( l "9.u~•JINl.) 

nt) 
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!.11 t.Q Ce 

t ~:ld c~1vi;;11gno.1 •u~!.n~ 12~:111nb.rily r..o tec:hn!t.3:. l!.i:c.H .• -

\.:.~ .. u or, ~ 42" .. nt cf f:ifi~,1c.:at1ona or ~q,Ji.,:.l:nt .:v-~Hlb!G. Thi4 

.. .:.:~t ~;, t.h:·• for ~r:~ t1." pu"':'..u inv-r.:vuil tho 1n.d1v1Juul 1.r.d t.l;ii 

c:c..i.;.~::.·chl :,,- 1M\l~trhl at.llbl1ah;;.:.:nt. Vlhlitho:r r; pu-ti.·:ul r !o'!"ln 

of c:c · .. un!.1Uition1,1 iii •c:c.nc: ... !.call y subatl tuhvl~ for phyaic.:J. t:::-ar,a­

por h-:.lon in a pU'tl$Ul&ir appl1cat1on wc.-··ld Nqui:r·~ • q)ocific 

Q..-;:,:-~ci t.tUly~:... !n gongral, largu t1'QC,) And dht.ince "vi.."lga 

rd.ll pc.r.a.1t a r.o:~ ext9n~ive and aophl~tlc~tcxi ,~b~~1tu-t1on ot 

cc-~"'11:.«t1oas for tr.i..-15POrution C•.Q., .ntol·c:ity .b~dn~• trlpa 

uo p0tilntially i:oro p:r-ont to r-a;,bcit~t ~ a no-"' for;i o! o-~.i­

C4tic:a than a.re 1,,tr.::-ur~ u•a c:c::izrtar wc.r.k trips or t:-ipa 

roli:tod to b4..G!.n~u). .\n ea~·n0!,;.1G u.nl)ly·da for dot(.mi,\i~~ tho 

~-1.h,rt~~~ .. J.bi!!.ty of c;--~"":\r.:.c.it.ion fo-:r transportation rrl~¾t 1r.c!ude 

tho rol:,uin~ bz.ii, at•pa. 

a. r.:.~ .. • .::..:.r.1::'i.ic. o1 tl:ui c1>;; ta •~aocht~d ~ th C.l.klt. ... (;t1r.~ ~~• 

::::c.. nro.d ir.for.rwtion f:t.""C13 t.hr1 o.rigiMl ,om-u (:i:..Q~"lotic t.apa, 

,4pQr, mir.J."Ofilm, •tc.) 

b. n~tQnun&tion o! the ccsts a eociatsd with the1 

(l) t.r&nsi:.i.!.tt!n9 of th• 1nforation ~ ~o.z-.aunii:.atio.,1 

(2) ·:.:r.\n:;>o.:tin? t!\it L"lfv:rnJtticn 

c. l/4 ... 1:..i~:ttlc.n C1f tho ~:t!.n. o.r lo•He, aue1ciat~-d 111-i U. b. (l) And 

bw (2) A~Jv~, 1nJ 

(l) <µ:i ty or ti,dli ty (in4l1udint acC\.:l"acy• lcg"'...hi.:i ty, 

~il1ty1 Qtc.) 

·\ 
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(3) U~u.•1 ty 

(4) ti.n\O 

c. D.itor~inat1on of the ~sta a11ociat<H1 with vcr1~• typos of r.sw 

e~'"'l:ipu,nt 1n te:1.\1 of 1 ta1 

(1) tec:tl.Ilical chua;teriatica 

(2) 1n1 t1al, volUIDO production lln1 t eoat1 of txanmi ttir,W 

re:e1v1.ng unit 

{3) ma1ntonanc•• oporatin~ co ta of tranudtt1ng/rece1vi.n; unit 

(~) uterial, 1nst.&llat1on, m.aint~n.a.nc, and oparat1n~ co,ta 

o! inter-machine t....-anamiaaion faciliti•• 

In order for eoaaunieationa to repl ce transportation 1n tho future, 

it wit have on or IIQN of th follow!~ teduliQl c:hu&cterhUc,, 

1n varying d gr• •• 

a. Jw.dio trmumh 1on 

b. Vhual tranad lion 

c. LW to\4 m&.'11Jal c:ont.rol C• g., d.gnin9 cne •• ig:na tur• to a 

vhually transmitted ]II tt r) 

d. Tille atorage ( 1to.r•i• of audio and visual acpecta of c;oim1Jl1e&­

t1cn for delaye4 tranmzd •ion) 

•• 6~!1c1ty, !l•xib1l1ty, rcl1ab111ty, in >q)tnsive to marrufactUl"e, 

os,,e.rate, and 1nta1n 

Th• folloidn~ • cial w..r ctari.,tic mu t al10 be present. 

•• C«t.:r...c.uc1rtien1, reduced travdin\J (whethu individual rusa 

at h.cl:o or travola to 1\1.bJrben wort ~nuar), workint 

atz.ot1phu-e, •tc., must be ,ut:h II to offer ~ 1.-d pus.ooal 

l.nd &oQial aatiafaction ovu p•rRn l fac.rt.o-fac• cont.ao: with 
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~ho:-t-n·, tino •~vin~e brou,;ht ~ut by t.,c...t.:-:lun!.c(j ;1.0:111 -.ill 
,4 

p . .:-obahly ~ t.:..;~d to l&ilrure t1.m(I• 

fiold o! ttaffic ~inNring? Sir.ce thia i • o vray rNl qu&etlcn, a fC'llf of tha 

l'i.rot, 1t &!11\n~t ~ui.bly rruuo our ,Nunt inwetmsnt in U1Lnspo:rut!on 

hc1.Ut1c.ia olY-.oletu. Arty 1ubat1tution of the typ• duc.lbM 1 naeauuily 

tp_"t.dWll. Th• rat.Q at ,rfil.ch th11 IU.hat.1 tut1on will ocaur ii a dirlict function 

1n • ~-.u barely noticeable te t:aff1c or tzanaporution •r.~lno~.-•• 

,4 
In ot.."i.o-: t:.•:i:.-dA th,a cnly u71n91 acc:ndni to tho ~lo"flU' will .res:ult fr.n 
17~ • .::tu .,;l."(lclu,· .. 1vity ... :air,g buainffr. ?--.our•• Iim.e uvi.n~, -.a ... u:.d ae-~:.,.:o to th• 

G..:_"ll:iyJ~. ;..:i)}od J.\1 .,,c-!Zdtmt ovu- tiw pact you,. Coat of c-: !"..a.;.r .. t c.:a~iona wou.:.d 
p1~t.1.b~.y ~ bo.:,"'.r..ll by tt• eimpley,;·i·, with tl\Q tw< .. loy~ poc.;.utin~ tho uvtn\i& 
in tr.a.·u~r,or~thm ~.ditur,u 
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Thi & lu.d1 direQtly to the Hcond impl1c.at1on. Accepta.nee of th• 

hypoth••i• ~ut thia •~batitution phonomenon 1• in:J•Mi occuring implia1 

that family inccm•, ut.omob11• O'IIG\ers.hip, and urban r• 1d~nt1al lo~Ation 

do net entiroly aca.ou.nt for trip genu·ation rat varlationa. In other w,:irda, 

ti.at variation 1n trip gen•r tlon r t • re partially xpl inabl by d v.lop­

aent1 or advs.neo• in ~, t1ona and tran1port~tlon technology and ecoincaic • 

Thenfon, a ccl>1tit\.ttlon of ~utions for tran portat1on don indeed modify 

our pr 1ant trip g•narat1on concept 

Tho potential 1nterchangeab111ty of -- 1"t1ona nd tran port&Uon 

a 1nc.oi.traw9 traff1.: en-_1.neu- to make moN t\lndamant l, comprehendv• 

8Nl:a.1.1Wt1cn of G»O l urban per1on and 900d• IDC),r-,i,wn ru Nl>1t1 tution 

po111b1llty do I not lMd olely to theoretic.al c.admdc xarcil , but under-

1~ a tho import&n~ for enginetta to deeply explor and under t&n.d the r aaons 

for w th• unt and char1cterhtic of per on and goods movement. It1 

aalutary ff Ht 11 ~ by 1 t ba le: r thu than rflc1al ppZ"O&ch 

to physical aportation, an undartat1n,a· lonig needing dedicated NI aHh 

effort,. bell ~ l>e gained through cmm.2~h ndv , coos,.rative reaeard'l 

pro~ on ttw d c:ribed aul> tlt\ltion ph ....,,.,,,,.,,micat1on1 and 

tnn5POrt..ltien inch.& trlu. Thi would undoubtecsly 1 d to or cc.ur t and 

relia})le fore~•tin; technique• and improved transportation and c<1C11Nnic.-tion 

pllMlnt. 

On additional and perhap th• broad 1t lication 1 th po,11hility 

of more ffective and cc:onomic:al lloc.tion of our finan.ci l r aources based 

on a bettu undc- t.andin~ of the :rol 1cat1on and tranaportation, 1.n 

part brought a.bout by th • tudy of th• petont1al 10 ti tutab111 ty of carmuni-

tioa.1 for tranaporut1on.. It "1"'ta1nly could rel.hap• our pr• ent concept 

on th tunrt1on, a:rranQement, anc1 conatituent of c:itio and our plaMing for 

th 1r Nn l and )Q)an 11on.. _ \; -
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':hon !-.ayo lJ.a.n ~u1t • hw of the possible lm-,H~tion • Cl-\(1 dou not 

hav to u:x hi& imagination far to draw other,. Iraffic en;ineora c.ould profit 

110nddu~y by 1erl.wsly pondering theH and other 111pl1cat1on • 

.b 1tated 1n the introduc1nt ttion, mo t f th tarl 1 pr ent d 

haN 11 kypothetic:.al in nat\a • Do ntuy videnc 1 needed which will 

ithu eleuly a\Lb ta.nt1at or r ject th above hypoth 

1y1t t1G N arch 1 th only Jmo,cn thod t.hrO'lagh llllh1 the an wer can be 

obtdntd lh ~work h.11 been l id It mu t be or reject.cl 

' 
'try uuia ed and •~~ ta aurv y d t prop rly lyzed and proGGa ed. Ir ff1G 

enti,nter have vital atak in re arch ff orta into th 

y dtfWt ly ltu future 

and plan•• 

out 

ffie and tran portation d •• op ration t 
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Urban Research Jliithods Seminar S. D • Marquis 
Feb. 2.5, 1963 

URBAN COMMUNICATION FLOW ANALYSIS 

4. 

Urban can have narrow rrE aning (just densely settled and built up area) or 
broad meaning (urban re gion, including hinterland of central city) 0 Tho 
broa der !IE aning is i~plie d he re ,. 

Cornmunica tion can also have narrow JTEaning (just messages) or broad lTEaning 
( including transportation or tram mission of people, materials a n:i goods., 
fluids, energies., !IE ssages, and funds)• The broader m aning of connnunic at ion 
is also implied re re ,. 

Analysis of flows (movements through space of people, materials and goods_, 
fluids, energies, messages, a n:i funds) is suggest.ad as a Jmaningful ITEthod 
for understanding some of the major interactiora between human, rran...rna.de., 
and natural components of urban regions., 

These flow s are major characteristics of the operatiora of 11man-rnachina­
resource11 systems in urban regions. Can study comrmmication and transporta­
tion flows as a major kind of linkage for intG raction between components of 
subsystems and between separate subsystems in the urban regioni, 

Flows can gene rally be described by the following 
ao Location of start and end points and routeso• 
bo Flow content (people, etce) 
Co Direction of flow - -
d0 Times of starting_, flowing, ending 
e., Rates of floo -
fo Periodicities 
g. Quantities of flow . 

i:a rameters: 

6. MJst flow systems inclu:ie, collection., storage., cornbina tion., transformation, 
trara mission, distribution., reoeptiono 
a. M3ssage flow systems (and some others) take the form of 

"sender - content - channel ... receive r 11 

b. Passenger transportation systems as variant., with form of 
"origin - trip - route ... carrier - destination" 

7 0 Flow syste~ have various kinds of 11nodal" points: 
a. Start or end points (terminal.a., collection or reception) 
be Storage points . 
c. Combination or tra nsformation points .: s;,7- ~-1,,..sf~.- ,da._cI;v,·4!..A.s 
d 0 Transhipment or interchange points .,,_ ~ - s 1-..:. r~~ -h> J\.4,,<..-0~ 

e 0 Distribution points -..,_ ~ -",-.e..~~~b '1'~L'' ;_ ~ ~ """P i,,.,..J..~~ 
~ ~ -fi d-~ Jj ;'v\,._ t,......h:crv--, Q-.. ~ V< 

8., Some flow ,,systems have 11open network" structure or form; others have lltroe 
and branch form; still others ha ve llc}losed looptt forrno 

9. Flow systems can be studied at both aggrega te and detailed levels: 
a~ Aggregate inputs and outputs for total urban regional system 
b. Internal inputs and outputs and intercmnges be tween subsystems 
c. Detailed inputs and outputs of subsystem components (human, man-made, 

and natural) 
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11. 

12. 

14. 

Flow systems can be studied with flow accounts or flow charts: 
ao Flow accounts: Aggra gate data on total system inputs and outPQts 

Interna 1 inp.~ts and outputs of subsystems 
(rEgional input-output analysis) 

b o Flow charts : 
Detailed inp,.1.t;s and outputs of specific components 
Aggregate •· schematic diag:::·ana of total system inputs 

and outputs with general locational relations 0 

Internal - schematic diagrams of subsystem inputs and 
outputs with lou.:itional relationships 

Detailed - mapped location and direction of input and 
out put flow s of S'libsystem components 

Some flow cha.nnels a:r-e flex ible, mile others are rigid: 
a., Some channels fj x(! d in specific routes, others can alte r routes 
bo Some channels can handle several types of flow s (people., rw.teria.ls) 
c., Some channels can handle two way flows, others only one way0 

Can study flow s in both temporal and spatial dimensions: 
a. Temporal ... Timing of start and end, durati.on, periodicity, trends 
bo Spatial ~ Locati•m of start and end., route, direction of flow 0 

Can st,udy interceonnections and tram formations of Ilaw types: 
a. Some flows substitutable for others (messages for people) 
b• Some flows tra r.isforrnable to others (coal to steam to electricity) 
Co All flows depandent on other flows (peoxple flows dependent on flows 

of energy., rr.esse.ge s, funds) 
d'o All flow s ciependent on information flow s (information related to 

knowledge and skills affecting technological development) 

Can study relationships of flows a. n.d flow systems to growth and form of 
urban region (need to expand flow s - linear - faster than areas or volumes 
of urban regional development?) 

Can study relationships between flows and the form and location of nodal 
facilities (land uses, buildings, structures) and channel facilitiesQ 

Can study movements through space as one major pa.rameter_ of human interaction 
that is only dealt w 1th in limited ways so f ~ - "' . 
a. Many existing flows ignore specific route<-{(_desire lines )))or direction 

(traffic flow s) or actual type of flow ffi - a: - :ow-maps include 
people, materials and goods without separation). 

b. Many existing flow accounts and maps deal separately with ore tyµi of flow 
(1) Motor vehicle traffic separate from mass tramit or railroad 
(2) Electric energy flow separate from fl owe of coal, gas, oil 
(3) Information flows separate from each other (mail, telephoneJ TV) 
(4) Water supply flw s separate from na:bural water flow s., storm 

drainage flows, sewage disposal flows 

17 0 Flows related to "open system" chara cter of urban region - inputs and outputs 
to outside world., Balanced continuous growth as "steady state II for open 
urban regional ecosystems? 

18~ Pertinent theories and methods of flow analysis research~ Conmalnication con,.. 
tent analysis, mathematical information theory, central place theory, nearest 
neighbor analysis, linear graph theory, trip generation and traffic flow, 
electric network theory, hydrology and fluid flow, inventory· and queing theory:. 
regional accounts, input-output analysis, linear programming, natural ecology, 
general systems theory, n~twork plaming, and others* 
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k1r,1i11g tliL·or_,. 11ill •1. 1HI '11 1, r11rn t,1 1ii,1,l' C\ 11li1cli it;11c provided past 
lll'l' , I ,.1risf.1cri1111, ., 11· 

( •, (ltl'll. i, I : ;1 ,1 '. 

I] II(( Ill~'. ill f, •I 11 I.I! I<, 

'J., 

X2-

X.3 

X4 

Xe,, 

I: '1 

·" ,11 .11~1·111 r,,, H in ,clccr111g .111d 1r;111,-

1: 1- \ 1, :ir,,,11~,l,ifll. I k d"cs ,o hv 

C 8 
fee-

Figure 3 . What Xs B reuiives may be owing lo selected obstract,om 
tr1111s1nittPd by a non t-iurpo~ive encod1,r •C1, acting fur B and thus P.X· 
t,,.,d111rj B's envi,·onrnPnt. Cs ~elr>cl,on~ orP. necessarily based 111 port on 
f,•,·dhock if.,, i from B 

' ' " ·"'' 111 ,_, 111/i11i, (·1111·t,,111g ,11.,n ,I 111(:1: :• 11~, ,iJ,,1111 .\, r!irt111g-l1 llt :111mb 
1111! p11111dl' L'<J1lllLLt1,,11 l1l't11 c, 11 ,\ .l11,I // \nd lie d,11·, .,,, in cin lllll· 
,•.11H 1, 11 itl'rc ,11L 11 .1 , ,,111tL'l·t1,111 1., 11tl1tr111oc i11q1t1ssihlc f,,r // ·11111, II 
11.1, :1 lu,i, foi im IL' 1,111~ "" ,\'1·11ri11 111 t lie l.1rg-c1 \'Ill iro11111L·11t :111,I for 
g.1i11i11g 111e1~·;isnl lllld ,.,risr.wri,,:1'. In ,,tltlr 11ord,, th· ,·f{,·o 11/ 1/.1,· 
,1,/,/i1i1111 uf 1/.,,· (,' r(/1, · , , J.; /'' ,1: 1, ll' II ;: 11/.· ., more ,·.1t,·1Jd,·d ,·11, ·ir11m11t·11t 

UA 

X :· ---.!1-._ 

----.-."'-~'tf--~~c ii B 
X ·1 

Figure 4. Thp nw~~uges C transmits to B (X") repre,.,.111 '"" -.• l ectior ., 
frorn both me~;w;ie ~ lo l11m from A'•, IX') and C's sel,-ctr,11 ,ir•, ab,trc,c­
tions :rom Xs rn hi~ own se11sory field 1X , X,), which me- , o , 10, n11I l,e 
Xs in A's field . FeP.Jbu,k n,•: only moves from B to A 1t,., \ 01·,1 from B lo 
C (ffl,) but also frorn C lo A J, . 1 ). Clearly, 111 !he •r·tt ,s con ,municntion 
situation, (l large number cf Cs receive frorn cl very 1a, Je ,, ,,nbe, of As 
and transmit too vo,tly loryPr rtumher of Bs , whu s1n1u!tnne0usly receive 
fro,11 other Cs. 
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THE SOCIAL PSYCHOLOGICAL THEORY 

, 
11 '<, \\ u1111I,, A :111d /] (' :Ill 0111\ ''l' fllT" 111,. \\'hilc \\ l' h :11, t,·ndcd ro 

:1
1
•11l1 I" 1.,,,, 11' 111 tlH·,1· role., , it ,1111111,1 11,111 /,, . 111:1dr clca1 rh,11 11, d11 not 

·" '' 11' ?11 < 1111li11t" 1l1v 111odcl 111 1'1,· 1, 1 L·I ,it ii\, ·: 1 ,!1\ 1, /11.:I j'<T,, ,1 1.ii, I !ic 

l II /111 i11,1,111c ·,· . ill;J\ IJL 1/1,ll .. 1 ;J flLi\•111 , IJI :I pr1111.1n· ~IIIIIJ>. ,,r• :1 
'"l :,I ,11,1,i) .,\\fl'll1. 

I · ·' ,11111: 111,11 1111 ·,1 ,, ill '11 1" ,I f,,, 1r m,1,11,,il,lc 111"'"/(L'-" .1, :1 

,, ,,, , , , / 1111,.·1111;1:, liSLit l?I 1, I I 1 •ll(l)('ill , 11 1, l11('1111 111.11 1hi., \f.11Lllll'l11 

q
111

' 1,: ,I '" I'' : - .. ,1 .. , )'o! ,111,1 1 _!..'.1·1111p ... r n 1·11 1 ,11c1.1I ,1 ·\fl'III. .\ 111 · 

, ,I , ,ll\l' IL 1 LI, I Il l I, ,, l''ll!'c'.'; :111 ,1 1l1L· /'CJl1·1,t /1 . . \1 '"L' jll'l ,\1J11:1ln1 IL'11·I. 

/,' .111 Ii, ;!,, " ' ., 1! 1,,,, 1111,. l<l r11.,h ,11 1J1111<I ·11c 11L·1~i ·,l11,rh"''" 111 

•II .I,: l11 ,,/. I I ,, .:, 
1 ,,,1, ,,1 1,, \IIIT1Jllll,li11r!', Ill .,11cli .l l',l.\(' th, 

!1/ilt !1,1;: ( I / ' d 'i
1

/1 :
1,·,l r1, 1/11 ·11~l1h11i/11i11d ~''·~-"'/l· ;111d 1,·.11h1111[~ ,I 

' 1111111'.f /l"11,,,,., "' .11 1 I" · .i/Jlc r:J1·,s,, _l• · , ""fl)>h 111g- 1'11· 111torn1:1tio11 11t·1·,ls of 

fl \t ·-•'111l l
1
;1!Jt' iii .. ( 1/. , pr1111.1n !-',l •• ll)l Incl , (Jill' 1:111 tlii11I; of rhc rc:l.1 -

1,,,1, 1,111.,11·,I IJ",,11t1LT ,1d1JJ1\, 11iiw11 fl"'t'cd ,t·1tti1H·I, :1, Cs to o!J,enc 

.111,I 1,p,,11 1/1,· 1,,11di1io11 ,,1 tl1c c111·11,, 111m·nr l,_1 mc:111, of a ,pt·ci:il codi: 

·,11(: /1 .1, ·1 1 :Ii,· '""' ,111d g1 L·elcd L':1gnl1 .111t1thLT I.ind of ( ', the infon11:1 -

111111 '" .11·111l' ,·,: ·, 1111 ridn. ·\ 1 1 l,L· ,, ,, i.: 1 ",tnn le, c:. :1 1111i<J11al sr:1tc rc ­

•11111\·, :111,I 11..11111 .1111, ,111 l :, ;/)(Jl'.IIL 11,·111111-k t1( (.\ lllTlnn11i11!:! surli ,pcci:il 

111(,11 Ill IIIIJI) f111111lt1flS ,l'i II, It 111· 1 I,. il11;it11ll:llll' .\\'I'\ it'l', 

I, 1111;: '11 c,, 11 !Jc p11s,1',I,- 1/i,1, 1:, 111<,dc.l ii"lds f,Jr r1c11 "l111\t:1·" il'n:ls 

1/1.11,, •11 ,, 111 11,t fJtT,1111:i/,,_1. 1:.,: 1:h1.1nu·, :11 tlw ph1,:11IJ1~iL'.il lc1·1·I, it 

\\ , ,. i/,1 ,11•111· II ,1,.,r '111111,·11,1,1-,i-. r, ' /I l l/('\ \1JJI I(' ',(JI'( .,f "[L!Jlollli,,i,,11" t1f 

:11/111 :: 1111u11" 11 i1'1 J\·,1J, ·, i I" ,1.11 ,_ "I j>,11'1, .,( 11 ·, l· l111t!_1 

'\111 ,,1111 i, r
1
,, 111<1,ki l'lglih !> ·1, ·1.il 111111 rnp1'l'I t,, levels, it 1, '111;11'1 

[!1·11,. 1·.il ,., 1111 1·,·,p, l'I t_,, l,111'I., 11/ 11,, . .,,,,,~l·., "'"·'!:!c, c:111 lie SLTII :1, l'llillT 

;
1
111 /J,,,1, · ,11 11,111 />111 jJ,,.,, ,·. ( )1l1n 1111J,lL l, h,11 r lc11dcd 1,1 11IJ,('llll' <Jill' '1! 

1 I IL' , ii livr 

"PURPOSIVE" OR "NON-PURPOSIVE"? 

\ /JIIJ i"J'l' llll',',,l!!L' 1s one ,1 tJI l);' l11.11c, t"t1r rl,, · 1111rp11,l· of 11H,dit\i11g /i's 
I" 1,·,r111,11 ,,/Ill.\'.·\ 111111-purpo . 1,c lill'S\;lf.'.C I~ •Jill ll'hid1 i, tra11smirtcd 

r" ii ,11111·111· 1,1 Iii llll·.111, "f :1 (' -ltld 111 1/ic .ill\cfln• 11/ .1111 l'<>ll1t11u11ic1t(Jr\ 

l!l(1 ' lll 1,, 111tlut·11cc 111111 .. , ill' ,iihl'll!L' (Jt l l'Ollllllilllll'cll1•1\ inrcnt to i11tli1-

l'li(t' U II .111:-J1,1111, li1s .IL'! 111t1> .111 .\, \\'[ll'll .1 ]>n,1111 ,.1_1 ., ,11111c1hing he 
l11

1
pc, 11 ill n·:1111 :111,,1/in /Jl'f'\l•fl\ t·:11,, 111 1., .111. I l,u1 1f Ile s:1\ s ,r 1111 l11J11L 

.,1wh 11u,·111 ,111,I i1 Ill'\ l'll11,·k.,... i, 11 111,11111rL·d 11, /?. l11s 1c1 111us1 IJL L'.011 

, , 11, ,I "' :1s .111 X. 11,l· ,,·/,1.·111111 ,11,.f 1r.111,1111,,11J11 li:11 ·111!:! /Jtc11 fl1·rt1,r111cd 
I. I ( 

, ,,1,•·•1111" 111<111, I lit 111 \ ,, 1// IH' d1,, "'·" ,1 l,c/1111. 

\I, ,,, , -, .1!1 tr:,ll\J1111rtd J!l c11cll', 1,_1111',11I s_1,tl·1m) ll111 tl,I'. 1110Ll<.:I is 

t,, 11
11 

" Iii', li111i1r,I t,, rl1l' 11111,1 ,,!,, ;1,11\ 11111·, !i11sui,r1, \\ '1t'III.'·. l11 r~ll'L 
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1 ,n1 <.:1unh h.h .1ltl.'.1d~ l't11ph.1,111 d , u; uu• 1JI lharactcr,sric i~ the 
,h:tred llll.'llntll~ ·1•"11ll.t·\:.I 111th \\111l,ok '\u h ,\lnliull> rnn t.1kr \lftllall\ 

am 1111 Ill. \11 lt111!' ,,, .11\d 1,11'11 C'\l<:llt •It,, ,1, 1 t , ~1:,1 ... Ji:1H·d 111c:111111g, and 
thm tl,u ;ire 11 :;n,n11..,,il,lt .., d, ,h ,, .. , 11, 1 11•1~, " , n,.11,,1111~ ,, mhol~ 

.111 !H t 11 ,n ,1/1« 1,, 1,r , • , , I 11111, 1.1, i,,.,1 If I vc .111J· c11g111 

,, 1l,111t111, IJ, ,, t ,, n lllltL, , .-,,., thr I, 11t 111 111ph.1\I, 
1,. u( ,.,,.,t ,I.'. 1 l,.11 11 • ,,, "' ill da· , " I , ,m,t ,m, 111 h-rn 111 , . I in 

(.'OlllllHllt11'.ll l1l~! \\ '"' I • It, .. ,· N, l.,,,~ "" 111,·:.~:lf!t Ill ., 1111 · " ,, \ll'OI 

11h1dt ,~,han·,I 1 1 .,.,,,h 1111h ,ml\ ;1 lrw of 1hr111, th, c U, d .. ,lt.11t· 

11 , r 11;1n of it ,, I 1111tr1 ,.11 1,f.1u inn (;·11111 l he <,:011111111111c111on "' an .,tTe, 
tiH. ,t.Ht', tho,1· 11111 c·.rnn111 dl0 <.:11d1, tlw 11,t.,.,agc hut :Htt·mpr ro ,111 ,,, \1 ill 
prnhal,I~ hl· fr11~1r.11,d in th,· ,iucmpr :rnd cxprcs.c: hosulit~ n,w:11 d tl1t 

111t·'~"!:!l', or rbe <.01111m1nit·:1111r. nr 1.·1111eti1 ably c1•cn the g :11ckCl·pc1. 
I hl· l ,.1111pk alu ,1 l Ind, 111111 lurthcr ill11,rra111>11 of ho\\ the 111mld dc:il,; 

\\ tth "srccinl puhht, .. I .r,, ,Ill ilhl\t r·11t·d h~ the immense ~c~rncnr uf 
the: mcd1:1 l.'lllhl\111,g ,,t 11.1dl p11hli, .. 11 1011~. ~chol.,d,· jm1rn:1b, hohl,~ i1ud 
tr.1f1 lllltlt.l. ""l"l 111 Ill', 111d IIH 11kt n ,l" :tfl oftt•ll ddincd out of the 
.1r1;.1 111 111.1" l ·n111111111 11 11 "" 1.,11.111, "" 1111 !!" 1md, ,11 :111.ltrnc.·c Mtt·, and 
11,,, 111 ~pllr ot Jht· l 1.:1 th.II ,11111< ,,1 thl''l 'JH t 1.11 1111c1c\l puhltcition~ 
llll'dl.t ,h.,dl .. n ll'•llll tlac· ~p1ulil'it~ 111 111, / mkc \I <,rt>,;·rrO, (i,1:e11,· ro 
.111.1111 u1l1tla111111, 111 ,,,,, 1111lltc11h. t ht 1.14 1 ,11111ld \tllll '" he 1h.11 rl1c,c 
dit c-,11u.1l111 111 //11/,,/,n ,11!!1!l'\lit1q 1h,H dc•(' l\11111, ·" 1,, ,1 h11t 11> ·•1 u11~c," 

.111d ~' h.11 ,., 1{, 11 111.1" 111rn,; 1H'l't'~\.1r1 h ·,H •. 11h1rr:1n. 
I he p1l·~<nr n111del l'l'lj1t11·c, 1111 \11l·h d,~ti11c·11,111. Our H, vury 111 the 

dcgn:<. to 11 hi<.'h 1hn -.h.11 <: tc,1111111111 pr11l1k111~. <.n111nin11 prohlctns impl:, 
tht. n<:11:'>'>ll\ ◄ ti .1t1,1111111g l'11111111un1c;11 11111 11 uh c:•>mmon ,\\ \lcd1:1 ,en 111c 

111 hnng ~uc:h .\ , H• ,1h h 11~ .111~c nut 11( tlw p c rn·ptton~ b~· (, of the c:1.1:.r­

<:ncc of JllSl i.11ch ., 11ct•1l. Spl ci.\l ,~ n,hol ~, -., t-ms :ire dcv1•lt1pc1I , o max111111c 

1ransmi~<,1on. 

It will he note.I th;II \\ c h.1, c c1111:.l\tcmh rcft.:rrcd to hnth "need satis­
factions" and "prohlem soluuons." fhl·sc conrcpt!) , dntc dircnly to the 
" i11111wd1:11c" :ind ''dcl,1,cd'' i-c,,iirds nf Sd11·:1111m "hich ~l·c111 10 11~ 10 11<. 

prm <1cn1vc and p1111·11ti;1II\' fruu(ul. Build,n~ 1111 thl· n,o f ,1c tor lc;u •111ng 

11,con 11f ,\11111 HI'. "idir.1111111 propu,cJ .1 "rc.1dl r rc,1 .ircl' h,1\1~ ror ch:tr 

H Cl' n1111g I he l lllll l Ill ol nc\\, ,r11nr<,, I hl' <. • 111 t·spomlu1u.: 1,. 11( cou r~c. 1 

'1t•t \\'l'l' ll ht!) "11mp,dt,1tt• l'l.'\l:t rd" and 0111 " 11t·c·d ,;111~fnl· t 11,11,·· nnd ht·t,1n;n 
lw, '\ld.1\·cd re\\ :,rd'' .111d 1111r " pn,blrn1 wlutions .. 

FEEDBACK 

A1101hc1 conn·pt l rm 1.tl IC! tht. modi:! i-. th,1 1 11( "fndl n k · In the lir~t 
place tt should ht dr.ir (ro111 1h<.· forcgnittg thm it ,~ lcnlh,tck th;ll ;1s.,.urc<, 

rhc system ch:irnucr 11f tlw .·/IIX \or AJJ( \ ) rct111onsh1p. I( A,~ r11 unh1.c 
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his experience in inAucncing B, he must h:wc information about anv 
chan~rs in the condition uf H attributable to his communications. C is 
cq11'1ily c11mTrncd , ith clfcct~ 1ir1 Ii if lie ,~ ttl 111:1kc realistic adjustments 
111 his ,·olc as /l's "agl'nt." S1Kh .th ,1s ad\'crtiscrs facilitate feedback by 
means of ciahllratc 111:1rl,er r1·sL·,1r, h. pul,lic rcl:ttiuns men obtain feedback 
h, mL".ins of public-,,pini,,11 JHill, :111d other de1·ices for determining the 
dfens of their 111css:1~cs S1 1d1 ( , .1, 11c,1·sp,1pcr p1d1lishcrs sponsor reader­
ship su1Ye_,·s :111d. lllllrc rct l 111 !\. rL":1<lcr rn11ti\';1t1on st11dies to estimate a11<l 
predict rc,1dcr response. ICu!11,\, ,,n, nn 11ith "fan mail" and popularity· 
r,1t111gs is \\ell k1101111. 

Although frnll,:1d; 1>rigm.11,·s ,, itl, // 11n,lcr 111<1st circumstances, it need 
not he assu1:1L'd 1k1t His nccns,iril1 t11111!,! Ill c11nH11u11ic1tr hack to C or A. 
\\'hen he doe•: rrv to do so, 11 c rna, think ut thi~ as purposive feedback. 
·1 hi, is the case when an angrv reader \\ rite, ,1 kttn ''straightening out" 
t lie cdiror 011 some favorite issul'. But there :He :dso mam· \\':l\ s H can feed 
l,:1ck \I it-h<lllt intending to. The,e \l'c II ill c:1ll 11011-purposive feedback. 
\\'hen n tele1 isin11 fan dl'cides r" tr_, a l\'Cll -:11h ntiscd detergent, his 
purcha~c hccomc~ part of the d.1ra 11f ,1 1mrkrt s111Tcy. c1·en though he 
may nor hc11e intended to ltt the spun,,,,. k110\I ht' had \1011 a convert. 

OTHER MODELS 

In the final c111:1h ·si, :hr 1101 rl1, ,f ,,,, 11 111, ,.kl ,.., tl11s lirs in it, hetrristic 
1aluL'. In \·ic11 o(the fa,·t rh.11 Sl'\'l'J:il 11r!1cr 111<1dcls :1lrcady exist in this 
field, it i~ rc,1s,111:1hlc t" ask 11 ln· :t1111thcr i, ncn·ss:ll'\. A brief look at spmc 
1>thns 111,11· he in 1Jrt.kr. 

Perhaps the rllost pnvasivc of existing "111lld<. J.," i- th:it (If I .as~\\ ell : 
'-' ll'ho sa:,·s ,dJ.it through 0.;.:b,1t d.,,11111.-ls to r,.d,0111 \I ith :d1,11 1·/J<'ct." The 
d1ffic11lt_,. here is that the model sn:ms to dern.111il th(' presence of a com­
rnunic.1tor--thc -1~·ho-and to in1ph- thar hi, c<111w11111:, :1tio11 is :1 pt1rposi1·e 
tl!H', It is no ,1ccidr11t that our 111odcl li:,s 111ch1,i, .i 1'1, :1111, l''JJ"Posi\'l" c:1se, 
tr:111smitti11g Xs ro Us h1· th<: 11.11 llf Cs i11 till' tot.1I ;I ,c11ce of As. The 
f1,rtuit<>11s ~irigin:1t H•n ,,i :1 !!' ,· ,r ,k:ii "f the 1H·11 s Ill.ill 1 :.ii transmitted in 
all 111cdi,1 s<.TlllS tu dc11la11d :1 1l! 1<, 1•1 1lic 111odt I I here l', .ilso ;111 unidirec­
tional implication i11 till I·'"'" ''1.,r1 !<>11111cl.,11,it1 tl1:1t ignnrc~ f<.edback 
plic1111111c11a. 

Tl1c inforrnation thcon n 1,c, th 11l, f1.1r:i,l1t'111 li,1s e\l'itc,I ,0111c 1ntcrcsr­
i11g thc111Ttic:il L'1J11trih11titJm 11111 ,, ,,,,!,{ ,1111•(· 11 10 ha\ c c·e1r:1i11 drct\1 hacks. 

It.'""· :1ppe,u, t11 rct]11i,·e till' fl'''l'tll<.' "t ,1 (t1111111u11ic:ir"1'. ,il1li"uf.'.h 11ot 
ll<.TC\S,ll"il_,· a purposi1c flnt'. 111 .1,ldi11<111 ir pt1scs ,111 tl1l· pr"l,li ms of a 
"horro\l'cd" model. Taylllr's the, ,I l lie rnl11nd:111c_1 L·1>11ccpr 111Jt1ld appear 
to he an t.\:1J11plc of an e:\:lct Ill 1p1•111g from 111:1ss co1111111111w:tt101b phe-~, 
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norncna to an clement in th{' 111olfrl. B1ir ~11d1 precise correspondences 
appcnr to he rare, and 111:1ppin_:!~ lie(·1111H ·.0111rired and tenuous. The mock) 
strains common k11,,11 kdµr. 1111 111~1 rnn·. i" ·1~\11111i11g pnfrct correspond­
ence of s\'111'>1,l s, s1n11, ,·111, ,,I, ,i :111<I ,k,, ,, 1 ·d 

SUMMARY 

A tonn:p11t:1I n1odrl of the 101:1I 1.11mn11mi ·a11on p111u ::-, l1J, l>t•tn pre­
sented i11 tile lil'lic1 1h.1r such a modd ,1 ill pn,ve '"dul tn on l r1111,! , ,iqing 
data in mass communications n:sc:.irch, point ln arc.11, ,f fl'cngt 1 :111.i \\ •. k­
ncss in our know! d~e. :ind stimul:llc llrrhcr Hort . I he: 11 111dtl " Ill 

tended to be sullfoicr1th· ~cncral to trc:11 nil l.inJ of hum,tn l 'llrt • 111 •1il 11 i11n 
from two-person foct--to~f:H'C intcra ·1io111,0 intcrnntitin:tl Jllil inn 1111111 .d 

communications. Jr :1ssnrnes 1'1:11 :1 111ini111um numher of roles :ind l''"C:·c·\s1·, 
arc needed in :111\ f!"L'IH ' I :Ii I liet1n· ni l "llllllllllic1tions :rnd atte111ph to l\0· 

!arc :md tent:1ti1 L·l1 lklirw rli, .n1, It 11111o,;i n1 ► r i>l' 1·ie1\·cd as a tht"n· hu1 1s ., 
prcli111i11;1n stql 1111lt,· , 1111~r111C111111,,i .1 gl't1cr:1I thcor~·-

1 he principal l'kr11c11t.\ 111 Ll1L· 111111kl .1rt· these : 
.,Js ( Adi oc;1c1 mies/. ·1 his i~ 11 li:11 is 11s11:tlh lllL':tnt h1 "thc c"rni111111: 

c1tor'' -;1 per\on:liir_,. or soci;1J s_, sre,11 l'11g:1gcd in selcning and trammittin!:! 
messages purpo,h·elv . 

/k I lklt:1l'i,1r:1l ~, stc111 n1lcs) . !"his is 11 li :1t is 11s11:1lk llll',llH 1,v "the rc ­
ccin:r." "r hc jlt1l,li~·." trc.- .,.a ncrs<>n.ili11 · or social s,:stcrn 1-c111;iring and 

I • • L 

using com111t111i c:11 iom .1ho111 thl' Cll11diti11n of irs cm·ironmcnr for the 
satisi:ini,,11 of i1 .\ rH·, ,I.\ :111d .\0l11tio11 oi it~ prol,lcms. 

Cs. (Channel n1lcs). Often co11fllt111dl'd with A l>, Cs serve as the ngtnts 
of /Js in ~clcnin~ :ind 1r;111s111i11i11~ 111 ► 11-p11rposi1d:v the information /Js ,,,. 
re11uire, cspec1,1ll_, 11 lte11 iht· 111for111ation is I, ' \ ontl the im111rdiatc rcat;h 
of H. 

X. The toulit _,· '(f "l1ji:ns :111<1 n cnts "om rhcre." X 1 is these objects and 
e\'cnts as al>st1.1ned i111n 1-r:1m1nissihk form : '·11:cHagcs'' :ll><i'ur Xs and A-X 
rcl:ttiomhips ( such :i.- "opinions' ' ). 

Cb,11111, ·h . The n1e:1ns li1 11 hich .\\ are 1111J1·cd h1· 11 ay of As :ind/or Cs 
tn /Js. Ch:1n11cls i11cludl' "~ates' ' 111 :11111cd J,_1 · Cs 11 l;o i11 ·,·:1rious w:1 _vs airer 
mess;1ges. 

1-:nco,1111.'-!.. The prncl',!. J,_1 · ,, h1 ·Ii , Is nnd Cs rninsJ11nn Xs into X 1s. 
/),·01J111C!, is rl1c prr>lTss 1>_1 11 hi r h Hs intcriorize 111t•s,;1gc~. 

1:, ,,·db11d·. The 111t·.1ns Ii, 11 hid, Is and Cs ohr:1in 111( 1rn1:11io11 .,bout the 
effect:-. nf mc,s:1~es 1111 !Js. 
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~tracts from: 

Operations Research 
extracted Dec. 27, 1962 

ma vid A. Hiller and Martin K. 3tarr, Exe cu ti ve De·aisions and 
Operations Research, Prentice-Hall, 1960. 

p. 11: The organization as a communication network. 

A communication network is simply a collection of points between 
which information is transmitted. Any telephone system provides 
a good example of a communication network. 

= The reason for isolating or abstracting certain characteristics 
of an organization in the form of a model is to gain an 
understanding of the effect of the abstracted characteristics 
on the total organization. 

= A model :kt is a simple way of thinking about an 
organization by abstracting only a few aspects of 
the organization. 

Informatinn: p. 12. 

( This includes not only verbal and written com1nunica tion. ) Blue­
prints, budgets, part numbers, and the like a r e another form 

Lor informatiog/. Materials and parts flov1ing ~ through the 
factory or warehouse are legitimate units of information. 
In fact, any charactristic of an operation that can be observed 
and recorded constitutes potential information :tmct~ 
~ for the communication network. 

From this standpoint the production of an item is 
represented by the tra.nsmission of the information that 
that item has been added to inventory. The sale of an 
item is represented by the transmission of the informa­
tion that certain sum of momey has been added to the 
organization's bank account. Jimilarly, most of the 
routine activities of the organization will have their 
information-flow analogs. 

Viewed in this way nq any large organization is a tremendously 
intricate system of communication links through which an 
enormous amount of different kinds of information is constantly 
flowing. 

Input-Output and the Black Box, p. 12 

( The environment of the organization contains information. Suppliers, 
buyers, competitors, tax agencies and other outsider units are 
sources of information.) 

The information that comes into the organization from the 
outside world is the in-out to the company. 

In response to the input the company buys materials:, hires labor, 
prices its products, advertises, floast stock issues, and so 
forth. The organizational presponses are the outputs. 
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The 11 Black Box. 11 It is useful at times to treat the organization 
as though it were covered by a blc!lck box and therefore completely 
unobservable. :t The %lack box II is a convenient termx to 
describe a system (organism or mechanism) whose structure is 
unknown--either because it cannot be observed or because it 
is too complex to be understood. 

How well can the content of the organizational black box 
be inferred from a knowledge of the inputs and outputs? 

Can reasonable predictmons be made of the outputs that 
would occur form some hypothetical set of inputs if the 
contents of the black box cannot be inferred? 

answer: a qualified "yes 11 

INPUT 

Observable behavior 
of consumers, 
supplirers, the 
economy, etc. 

THE BLACK BOX 

The organization 

The executive 

I 

OUTPUT 

Observable 
responses of the 
organization, price, 
quality, etc. 

Figure 2 .1 ( a ) input-output model of the organization 

INPUT 

Executive decisions 

Organizational 
responses, 
price, quality, 
style, etc. 

------------

THS BLACK BOX 

Conswners, 
sup~liers, the 
economy, etc. 

OUTPUT 

Ob~ervable respolnses 
of conswners, 
suppliers, the 
economy, (e.g., 
sales). 

Fi~ure 2.1 (b) Input-output model of executive control. 
.._L ___ ----·• -- F - ~-

&Ioele. &.t.'X' 

- - -b \ ~ c;,·:-~] 

--► F~~ 

Ou tp1,, r--

\------. 
·---· ., ... __ --+ C' O'WI "'':tl,:°t;,] 

c~ ~ 
~ - r-.::;:.'-s r, t. ~ s JL 
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Hiller and J tarr, P• 3 

• planation of the above figures : p.13 

From an exaecutive's point of view the black box does not 
cover hiii own organization, and he hardly likeJ to think that 
it (the box) covers his behavior (as in Figure 2.1 (a)). Instead, 
he think1· of the black box as covering the outside world (as 
in Figure 2.1 (b) ). 

The output shown in Figure 2 .1 (a) is transformed into 
the input of Figure 2.1 (b), where mana gement controls the 
inputs. 

',Jhen the black box cover ed the organization, only the 
organizational (putput could be observed. This ,putput 
was all g,9ing_ and contained no decidin to do. (This 
11doing 11 and ''deciding" set refers to a distinctdlon 
between chiefs and I ndians. The chiefs do the deciding 
and the indians the doing.) 

In fact, deciding was the circuitry that was hidden 
by the black box. 

By ~ transforming to F-1.gure 2.1 (b), we have 
exposed the decision process to bring it into the r ealm 
of observable information. 

Decision defined: 
From the standpoint of a cornrnunication network a decision 
consists of instructions from one point in the network to 
other points. p, 13 

As a r esult of the decision these other points will 
process the information they r eceive in a different 
rr1anner N or will change the rate of flow of in.formation 
passing through them. 

Or, of course, the decision may result in the establishment 
of new points in the communication network. 

• Information torage and 1•Iemorl 
t 

1) A s pecific decision will depe nd on the analysis, interpretation, 
and evaluation of the information available to the decision-maker. 

= part of th0 information that comes to a decision-maker comes 
to him from storage . (E.g., file cases filled with information). 
( z. g. , in the me ories of its workers). 
5e 

2) A decision-maker can be deluged wlth information, if he does 
not know how to select inforn ra tion that is pertinent to his 
problem. 

= For this reason, information must be carefully cate goriaed • 
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Miller and Starr, p. 4 

Decision-problems exists at to wkt: 
= what information should be collected and in what form. 
= where and how long it should be stored; 
=when ~ and by whom it should be called for; 
= how it should be evaluated; 
= when it should bo supplemented; etc. 

(iiow should this storage problem be handled? The authors 
suggest that the executive should decide the policy; the 
Indians should do the collecting, recordine, ~ 
dispatching, and storing of information.) 

Information Feedback Channels , p. 11+ 

1) A.ny decision that has been made may be countermanded or 
supplemented by subsequent decisions. 

= any such changG will, presumably, be based on additional 
information. 

2) This additional information may result from the changes that 
stems: from the impletnentat:Lonm of the decision or 
it may result from sources extraneous to the implementation 
of the decision. 

= To the degree that it is the former, the decision process 
is closely entangled with the doing. 

= To the degree that it is the latter, the decision process 
is more independent of the doing. 

J) To make this qlearer, an additional elerrBnt is needed, namely 
feedback. 11 This term is also derived from electrical engineering 
where it is used to denote an electrical ouptut which is fed 
oock into the circuit from which it emanated. 11 

= Figure 2.2 illustrates two different feedback connections 
(IV) and (V). 

i---- - (v)-----, 

/ (I) Input ----41►.,.· (III) Output 
'-----------

(II) Executive 

t-..----------1.rn---------

Figure 2.2. Input-ouput model of the organization with 
feedback channels. 

/ 
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Hiller and Starr, p. 5 

4,) f:Je can now examine the implications of the feedback links, 
assuming that the executive occupies the position of the 
black box. 

= For our purposes, the black box is not so opaque as to 
entirely hid the operations of the executive. 

= Feedback channel IV indicates the executive's ability to 
call for certain~ inputs and to specify the form in which 
these inputs should arrive. 

+ This matter was previously discussed in connection 
with memories and information storage. 

= ?.aekcally, there are thrae types of inputs: 
1. inputs what cannot be controlled. 
2. inputs that are controlled by an outside agencjr 

with intelligence. 
J. inputs that our executive can control. 

5) Link~ IV is the channel through which the executive exercises 
whatever control he has over the inputs. 

= ,Jhenever feedback channel IV operates, ·we see that doine 
and deciding are implicitly bound ~ together in a 
sequences.: rn.~rm; ........ DO ---DECID:~----..DO, and SO On. 

= The nature of organizational control requires that most 
outputs should b8 f' ,3d back for inspaction , evalua~, 
and f ollot· - Llp . 

6) On the other hand, the executive responds to a great range of 
in1Juts that do not arrive via feedback channel IV. (3":.g., 
maneuvers of competitiors, the changing situation of the 
economy, and a variety of random events). 

= InDuts (of this kind) are examples of situation where the 
deciding and doing are separate! 

7) Feedback channel V is required to show that an executive 
decision can result in an output that is capable of modifying 
the future behavior of the executive. (That is, the executive 
can ~decide to deci..92. in a certain way in the future). 
A decision can alter the decision-maker Is image ( values and 
attitudes). 

= in this case, the output does not affect inputs loµ but 
symboxlically achieves a rewiring of the not entirely 
opaque black box. 

= The importance of deciding how to decide is not~ 
trivial. •• There are not pat solutions ••• but there is a 
methodology to help decision-makers • 
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Miller and Starr, p. 6 

i~= To whatever extent the executive devotes his time and attention 
to this executive problem (deciding how to decide), he is 
relegating £2i!l~ to other areas of the organization. 

In consequence, we can say that only when Channel IV is operating 
are doing and deciding bound together within the executive 
province. p. 16 

8) The input-output feedback model has helped to indicate the 
nature of the decisiol'llO process and the limiations involved 
in separating it from other organizational processes. Let us 
consider a few practical exa~ples in terms of the distinction 
betw-een deciding and doing. 

1. Tne lathe operatmo who decides to start his lathe 
will promptly reverse his decision if one of the cutting 
tools breaks. Clearly, this decision is completely 
found up with his doing. 

2. The decision to build a new plant might be counterrn.anded 
because of unforeseen difficulties in financing or 
because of unexpected changes in the over-all situation, 
:krtH but these are extraneous to the implementation of 
the decision. So this sort of decision could be 
legitimately treated separated from the doing. 

3. A decision to increase production might be revoked because 
of a sudden slump in sales, which is :a extraneous to the 
implementation, but it might also be countermanded because 
of production-line difficulties, which are directly tied 
to the implementation. Here the validity of a separate 
consideration of the decision problem would depend on the 
point of view taken. In most organizations the decision­
maker would be two different people, or at least it 
would be one man acting in the two different capacities 
of production and marketing management. 

= Tl'lis example should suffice to show that Ill no one 
model is adequat.3 to describe and categorize all decisions. 

Cybernetic System~ , p. 16 

1. W'nen WN thG input-ouptu model with feedback iinks is fully 
developed we enter the domain of integrated control systems, 
or cybernetic systems. 

= ;rne classic exampl,2 of thermostat systems for house heating 
is gi-rv"o11. 

2. Previously, we acknowledged that the inherent circularity of 
such feedback syst2ms ( thermostat feedback) would malrn tho 

separation of decision from actions purely arbitrary. 

=nlin other 1·rords, tt1e deciding and th8 doir1g are too closc:;l~y­
rc:lated to pcrrni t a valid distinction between them. 
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• 1 Hiller and Starr, p. 7 

J. Howev,er, the cyiz,ernetic model per mits the separation of deciding 
and doing by calling for decisions which are made only once 
and which determine the design of the organizational process. 

= It can be recognized that the input arriving via the f eedback 
~ channel become rep~titive and that many of these 
inputs call for r ~,9!l)ea t decisions which should not r equire 
executive time. 

= lfany organizational desi gns (plans) perr.ii t these feedback inputs 
to by-pass the executive and to pass instead across an 
assistant's desk. 

I Ii-JPUT J ------.► ... \ __ i1f_"~_Ec_1u_T_rv_E~----1►~ \ ~mmxie 

T 
OUTPUT 

----------- ~- - "-·\.U_T_,~ .... H-J/\._T_Iv-,.., --.\ ___ :::: : 
REGULATOR 

Figure 2.3. Automatic decision-making by-passes the executive 
but carrj_es out his instructions. 

1.J,. In Fit_;ure 2.3 we s ee that the executive transmits decision 
criteria and opeational requirements for the construction of 
an automatic decision-maker (or regulator). After that, the 
executive is relieved of the r esponsibility of employing the 
same decision criteria every tirne a given situation repeats 
itself. 

= By tranmitting deicision instructions to subordinates 
in the form of Policy and operating rules, the executive 
achieves almost the same degree of freedornx (as amcx having 
an automatic regulator) • 

.5. (The following "decision criteria II for the simple thermostat 
provides analogues for decision makers:) 

1. The desired temperature gradients in the heated space. 
2. The allowable flucaations in temperature under conditions 

of steady demand, or sudden changes in demand (such as 
a door opening) • 

3. The location of the thermostat to deliver the required 
temperatures. 

4. The cost of installation. 
,5. The reliability of the error-sensing device. 
6. The cost of maintaining the installation. 
7. The element under control (fuel or heat valve or whatever). 
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Hiller and Atarr, p. 8 

The Nature of a Decision , p. 18 

= There is general dictionary agreement that a decision is 
a conclusion or termination of a process. 

However, the end point of one process can also be viewed 
as the starting point of another. (Like the hall of 
mirrors, whene each mirror reflects its image onto an 
adjoining mirror in a seemingly endless progression). 

= Hi ller and Starr ' s ¢./.tiii;'/j.rpr/i : P• 19 

11 :-Iha t, then, is a.he decision problem ? Simply the 
determination of how people should proceed in order to 
reach satisfactory or best decisions. In other words: 

= what methods can be used; 
= what questions should be asked; 
= what steps should be take; 
= what are :tim best decisions, etc. 

A !.Dgica 7 1•Iodel for Decisions , p. 21 
Why are decisions made? 

1. /Decisions:a: are made because the decision-maker wants to 
achieve something (a goal, purpose, objective) that 
is called here a ;;lls:tmio; 11state of affairs." 

What do they involve? 
2. /These decisions involve: 

= a choice among two or more courses of action, each course is a strat~. 
~ 

= Any specific utilization of resources under the 
decisio-maker 1s control is a strategy. 

= His decision, then, will consist of the selection of 
one of his available strategies. 

T,n.. J-.-0 tl d . . , t h" ~~ b. t· ? m J.Y, many 1e ec1.s1.on-maKerJ' no ac 1.eve 1B:G o Jec 1.v~, 
= ~Ddm~i:ta:nlmciifxki:s:x:mWI:tmitl. There may be factors 

affecting the achivement of objectives, factors which 
tho decision-maker cannot control. 

= These uncontrolled factors are: 

1) state of nature: weather conditions, etc. 
2) competitive strategies: these are the actions taken 

by the decision-maker's competitors who prevent 
hini from achieving his success. 

Summary: "The decision-maker wishing to achieve some objective 
selects a stratee;;x: from among those available to him. This 
strategy, toether with the 3tate of Nature that exists, and 
the Competitive 3trateey that occurs, will determine the 
degree to which his objective is obtained." p. 23 
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triller and 3tarr, p. 9 

Prediction and Control, p. 25 

1. From the input-~ output model, we learned that certain 
elements can be controlled by the decision-maker. 
= The llrnlN:i::e:x:@Jff decision-maker Is strategy is a plan of control 

for these variables. 
= The only reason for controlling variable (elements) is 

to achieve :tlm:sR objectives. 

2. Obviously, a good strategy includes the right variables, which 
means those variables which determine the degree of attainment 
of the objective . 

= There are many exar:1ples of situations in which either 
the wrong variables aro controlled, or not enough of the 
right ones are considered. 

J. (Mention has been made of uncontrollable variables, e.g, the 
'.3ta te of ~-Ja ture) • 

The decision-maker has the r esponsibility of examim.ng all 
noncontrollable variables that affect his attaining the 
objectives. 

= Although he can exercise no control over these variables, 
he can make ~...:k!m predictions about them. 

= The farmer can analyze weather records in order to 
estimate the kind of weather he is likely to e~perience. 

4. Therefore, a good strategy must not only include good control 
of the right controllable variables, but it must also be 
based on good precitions of the right noncontrollable uariables. 

= Usually both states of nature and competitive strategi es 
can be studied and estimates made to indicate that 
certain occurrencew are more likely than others. 

I-lice problem to give to students: 

Develop the input-output mcx:l.el for an electric typewriter. 
How does this differ from a mechanical typevn•iter? 
What control is exercised over the inputs? 
What feedback exists? 
'fransform the ~ output into the input of a corresponding 
system. 
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TOWARDS. A BEHAVIORAL THEORY OF 

COj\E\lUNICATION*1 

RUSSELL L . ACICQl?F 

Case Inslit11te of Technology 

This p:1pcr presents a conccptu:ilization of information as related to the 
decision problems of the rec ipien t. The orientation .i~ tow:ird a formal defini­
tion of beh:.wior::iJ elements in an indiviJu:tl 's "purposeful state": spccifica,lly, 
these clements :1re hi~ objectives, his valuat ion of e:1ch objective, his possible 
courses of action, the efficiency of each course of action in achievin~ each ob­
jective, and his prob:1bility of choice for c::i.ch course of rtction. 

The amount of information in a purposeful state is explicitly defined in terms 
of the probabilities of choice of the available courses of action. The amount 
of information in :1 message is defined as the diITcrence between the amount of 
informat ion in the purposeful state following the message, and the amount of 
information in the purposeful s late preceding the message. The a.mount of 
ii1slruction in :, purposeful state is defined in terms of the efficiencies of the 
avail:iblc courses of action; and the amount of motivc!lion is defined in terms 
of the values of the objectives. Tlie amounts of instruction and motivation 
in a message are defin ed, just as information is , by comparing the amounb 
in a purposeful state before aucl after receipt of the message. 

The va lue of a pw-poseful state to au individual is deflned as a fu nction of 
the :1mount of information, the amount of inst.ruction , and the ,,mount of 
motivation in the state. This concept can be generalized to express the value 
of the state to some other individual. 

Introduction 

" 

The sio-nificance of Claude Shannon's work in communication theory is such 
b 

that anyone presuming to contribute to this theory is obliged to relate his work 
to Shannon's. In exploring this refa,tionship it will be helpful to refer to Warren 
1Yeaver's masterful exposition of Shannon's work (9). 

According to ·weaver, " Relative to the broad subj ect of communication, there 
seems to be problems at three levels." These are 

"Level A. How nccuratcly can the symbols of communication be transmitted? 
(The technical problem.) · 

"I,evcl 13. How precisely do the transmitted symbols convey the desired 
meaning? (The femnnt.ic problem.) 

* Received August Hl57. 
1 This research was conducted under a grant from the Research Fun<l of Case Inst itu'., · 

of Tccllllology. The nuthor i · indebted to C. We t. Chnrchm:m, 1'.lich:iel H . Ualu_crt, f ~,~~'.h 
F. J\loCloskcy, Leon Pritzker, John W. Tukoy, and Arlhur J. Yuspan for hcH cr1t1r 1, -·

1 

nud suggestions. Their ngreemcnt. wiLh the nuLhor is not implied by this :1cknowledg~cnt . 
I would parlicul:irly like to th.1.nk Professor George A. i\'lillcT, who ·u his cnp:1c1tr: ~ 

lc!forcc mnde n numl>cl' of very helpful comments nn 1 suggestions. It was generous of: 11:
1 

to permit his idGntity to be revealed to me. I nm sorry ir I did not, tre:1t !l.11 his suggcstu•r,· 
with equal generosity . 
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"Level C. Ilow effectively does the received me11ning affect conduct in the 
- desired wn.y? (The clTecUvcuess problem.)" (D :95-96) 

Weaver classifies Shil.nnon's ·work u follows: 
"The mathemn.ticul theory of the engineering aspects of communication, 

fl !: Jc...-eloped chiefly by Claude Shannon at the Bell Telephone Laboratories, 
nclmittcdly n.ppli~s in the first. instance only to problem A, nn.mely the tcchni­
Ml problem of accuracy of transference of various types of signals from sender 
t.1 rnccive1·." (9:97) 
Re goes on to note, however, that "the theory of Level A is, at lea.st to a sig-

1,ifi~mt degree, also a. theory of levels B u.nd C." (9:98) 
The off ort in this paper is primarily concerned with level C, the effectiveness 

1 rob em. But the effeet.iveness problem i.s conceived here in more general terms 
t 1:rn those in which it app~rs to have been conceived in We:wer's formulation. 
This cITort can be charMtcrfaed by the following objectives : 

1. To identify the ways in which the receiver's behavior cnn be aff ccted by a 
::ender. 

2. To construct measures of these effects. 
:3. To define and construct measures of effectiveness for these effects relative 

to the receiver's objectives and those of the sender as well. 
The question, "1Vhat i communication?" will be considered in more detail 

i ·" lhnn ·s provided by Shnunon and Weo.ver. A related question, "How does 
v11c measm·e amount of information?" is as critical here as it is in Shannon's 
1 rry. But "information" is given a considerably different meaning here than 

(;,·cives in Shannon's treatment. 
'·Tf:c word informalwn, in this [Shannon's] theory, is used in a special seIL.<::e 
th:1t must not be confused with its ordin:.iry usage. In pnrticuln.r, information 
mu..:t not be confused with meaning." (9 :99) 
The meaningfulness and value of informa.tion is central in this discussion. 

'• fnformn.tion," according to Wrover, "is a me:-tsme of one's freedom of choice 
l\lt n one selects a message." (9:100) Here we shall develop a more genern.1 
• ti·1ccpt of info1·mation, but one in which the concept of "choice" is also funda­
: .. t ntal. 

The f, ndamentnl idea of this pn.per consist of the analysis of communication 
: ·,, three components: the transmission of information, instruction, and motiva­

i nd the definition of these in terms of a purposeful stn.te. The measures 
,, •

1 arc only intended lo be s11gg~tive. They are not "best" measures in any 
of the word. I certo.inly hope to improve on them in the future. My hope 

· ·Ii; t-with what might appear like premature publication-I can encow·age 
' • !.,- r.,._ who :ne more qualified thn.n I, to undertake the task, 

An Apology 

F('w references are ID!lde in the di cussion which follow to the work of anyone 
'· ··•·pt that of Shannon and Weaver. This j , of com e unfair to many others 

·i h. ·c \\·orkcd on this problem, to mn11Y of whom I nm indebted . ;,\Ly purpose, 
·•.-, . w, is neither to review the volmninous litemture nor to evaluate it. but 
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rather it is to present an idea ,,-hich h'.1.s been "tested" on a number of persons 
better qu:1lificd in this area than I nm. As for as I can determine the material 
presented here has not been presented before. To sn:ve space I do not make all 
the obYious nm1 not iso obviou: connections to tJ1e work of others. In nll honesty 
I mt1'-L nlso admit tbu~ I hnve chosen this course to s::we work as well. The oniy 
ones who will be off ended b 'Sl.tch om.ic:: ion are those ulrcndy familiar with the 
fie1d. For those ,;-ho are not, Colin Cherry's recent work in this field (2) is recom. 
mended not only for its mvn sake but for i ts extensive bibliography on the 
subject. 

Son-ie Fund::nncntal Concepts 

\Vea:ver defines communication as "all of the proceclm-es by which one mind 
may affect n,nothcr." (9 :95) His and Sh::tnnon's discussion, however, is restricted 
to only one such type of procechti·e: the transmission of messages. Their use of 
the term "communication" conforms better with com.mon usage than does their 
definition, For example, the mun ,Yho produced the slide rule I use may affect 
my mental processes without that man communicating to me. In general, 

\ 

many IVho have shaped my environment or the 111struments which I use ha,-c 
affected my mental processes withod communication with me in the ordinary 
sense. 

If communication is to be restricted to the transmission of messages, the cmi­
ccpt "message" must be cbrified . First, however, "the effect of one mind on 

another" must be transbted into operationaJ (i.e., behavioral) terms. 

1. A Purpose.fill Siate 

Communication is an activity in which only purposeful entities can e11 g:1ge. 
Purposefulness exists only if choice is avaibble to the entity involved and if tli:tt 
entity is capable of choice, 

A purposeful state (S) may be defined by reference to the following concept, 
and measures: 

J: the individual or entity to which purposefulness JS to be attributed. 
C, : n comse of action; 1 ~ i ~ m.2 

Oi : D, possible outcome or consequence of a course of action; 1 ~ j ;:;:; n.! 

2 I assume here that the C, and O; form finite sets. The C'; ::i,nd O; are not "given" by t i.•· 
state or by the entity l; they ::i,re conceptual. constructs of the researcher. They a1c l,i ; 
way of looking at the state. In practical situations as a researcher I have ne ver found i! 
necessary to consider infinite sets or even brge finite sets. In practice I have found it f rn i t 
ful to classify the C, and O; by use of the Boolean expansion of the basic ch,uactcrislici c 
action and outcome which arc of primary interest to me, This yields nn exclusive and ex · 
haustive set of C';'s and O;'s. A discussion of this method of formulating the C, and O; c:::: 
be found in (4). 

It should be noted that the rclntivity of the definitions of the C, and O; to the resca rciicc 
is not unique to this system. It exists in Shannon's as ,Yell. In one situation if I gi1·c }'_':: 
a yes-no question I consider you to have only a choice of two messages . In another I 1':''' 

take the way you say "yes" or "no" (e,g,, pitch, hesitation, etc,) into account. Or a.c::1111
: 

if u tclegrnphcr considers the choice between pressing the key with a finger on his left h:u: ,: 
or his right hancl, I need not consider this choice as relevant to my study. 
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P;: ~he prob~bility t hat I will select C; in a specified environment N· that 
rn, Pi= P(C;/I, N). ' . ' 

E;j: the probability that Oi will occur if C· is selected by J: N- . t·h t · '"h 
~ · r C + • ' . ,n , a 1s. " e e111C1Cncy 0~ '; ,or oj 111 N. . , , 

E;; = P(O;/C';, I, N) 

Y1 : the voJue (impm-tance) of O. to I. 
0 1,,,,;'' ·,,:,f" '" f ' C c1 ] • 
, ,. J ,nc;,,,,,IOu o. some or Hiese concepts 1s necessary. 

:2. Courses of Action 

A course of action is not to be construed as I · t· 11 · 
l , . v , . . mec rnms 1ca y specified be-
1av1or. , armt10ns m the action ,vith respect t-o t · h · 1 h- · • cer am p ysica c aractenst.ics 
mny not change the course of action T<'or exam J . "d · · , . d · ~ , P e, r1vmg a car" may be 
(; <' 1g11ate as a course of action. There are many diff· erent \\'ay f d · · )·· .. ·.,, . s o nvmgacar 
,'.,'1~-,1t_1s ileq_ue~tly useful to ,group these into one class of behavior. Despite the 
.. rnabons w1th111 the class, 1t can be distin"uished from other l . f . 
w 1 f " · 0 c asses, 01 ex-;'.,? c: rom ~s1_n~ a street c~r." A course of action may be specified with vary-

'.·- . ., degrees of ug1d1ty depcnclmg on the purposes of the rec:earch Fo . 
' ' in:1y be clcsfrabl f 1 . . . ~ . r one purpose 
,' ... . . • e, or cxamp e, to d1stmgu1sh between left-hand and riaht-
1' '. '..i l di:~:~ng. 'i'~r an?ther purpose it may be desirable to group the use of all 

,-1101h1 c.d veluc!cs mto one course of action. 

, ,, ~~ s~_ou:f be no~ed that th_e ~roblem of specifying a course of action is essen­
',.',\ !1 ._1m1 ar to t "a,t of spee1fyrn~ a physical object. For one purpose an auto­

.. , 1.c mn,y be co1,s1dered as a umt; for another it JS a composite of many oth 
·ls (n a ,ri1nels tr , , ) er 
· -·d "·o•, '" , ansn11ss10n, etc. , and for still another purpose it may b 

'IJ. i ercd to be a part of a uni t (e.g., ti fleet of cars). e 
.\. course of action is c:aid to be , "lcible · · · 

i,if't, f "tsb. , ~ atai man env1ronment1ftiiereisaprob-
. 1 Y o 1 emg se1ected by someone, that is) if 

3h:P(C;/h, N) > o. 
:•.".•~:~ :1,:aiJ~~lc com-se of acti01~ may have no probability of being selected b a ·, It,/ mdt, ~dual ~nd_er a p~rti_cular ~et_ of conditions. Then it is not a poten~al 
. , . of action fox him. Tb1 1s eqmvalent to saying that a courc:e of action 
:i', /~ ~;~n-ti; 1 t() ::t? jndh·irl_ual in an environment if, for one or ~ore sets of 
• 

1 
i \ ·:1! 

1
1 nnd V; Ul N, Pi 1s greater than zero. N everthelcss, for some specific 

I'\ • ucs of E1; and V; , Pi muy be equal to zero 
· ~r rcl:1.ti\·ity oi cour,:;cs of action and outcomes. should be noted Th 

,'JJLlJ',1 con t t h' I . ey are 
., , ., , . '·• ~ rue 'S '' tc 1 may be converted into each other dependino- on the 
· ',r,Ls of tl1e 1.0 · ....., o 

... . ·- · •' - serrrc11er. 1< or example, "sawino- a tree" may be consid . d 
·' ·'" of ac ,: , , h , 11 ° ' •. e1e as a 

. ,. , ,,· ' ,,,on wmc y1e cs the "falling of a tree" as an outcome But "fcllz'n 
" , m~ y b -·d i , g 

·' .. ,,., ,. c con::-1 crec, ns a course af action which can yield the t 
. ..JIJ;r a path " s l l . . . . OU come 
.·, ,! \;,~ s~' ' -· · , uc.1 re at1vrty of concepts is common in all nrcas investi-
: l i ; . ·• ' icnce rnw hence does not present any unique mcthodoloaicai l)I·oblen, 
· · L:-- cont.ext. o < ,. 
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3. Efjiciency 

Many differen t measures of effi iency are i1: currcn-~_use. His _fairly co~1.on t_o 
use some mca.sure of the cost, time, and/or cftort 1·eqmred to brm~ abou ... a s~eci­
fied outcome (e.g., to complete a specified task such as "tr:welh~1g on~ mile") 
as a measure of efficiency. It is also quite common to measure _efficiency m t~rms 
of the portion of an outcome which is realized by the expenditure of a spe:1fied 
amount of money, time, and/ or effort. For example, one can measure the efficiency 
of a machine tool either in terms of tho number of units produced per ~~Har or 
in terms of the cost per unit. Thus efiicicncy is commonly measu~ed either as 
(1) units of input required to obt:iin ~ specified ~utput, (2)_ or as u'.uts of output 
obtained by a specified input . .1: either type or measure 1s su!I:ic1ently genera.l 
to be appiied in aJI situ:.itions. . . 

The input required for a fixed output and the output yielded by a fixed m~ut 
are not constant. For example, the number of units made per hour by a machine 
varies from hour to honr and the miles per g~llon obtained. by~ an autom~~ilc 
also varies. Hence, for a fixed input various possible outputs exist ~o ~ach of ':mch 
a. prob::i.bilil;y can be assigned. If, in the definition _of a. course o~ action, an ~np~1t 
is ··pecific<l then the efficiency of that course of act~on for a ~fpehcified outcot'"' -~'-n 
be defined as "the probability that the outcome will occur i t e course o act10n 
is to.ken ." This measure can always be applied in o, purposeful stat:· , 

This mensurc or efficiency of u. course of action depends on th~ environment nn1.1 
the individual involved. For example, use of skis may be efficient f~r sel~-trans­
portation down a snow-covered hill bu~ no: so down an u~covered hill . Diff~rcn_t 
individuals may ski with diiierent effic1enc1es n,nd the efficiency of the same n:ch­
vidua1 may change over time (e.g., by lea,rning) . Co~seq~ently_, the _relevan~ t111:~ 
period, individual, and environment should be specified m des1gnatmg effic1enc" · 

4. 'Value 
As in the case of efficiency there is no one measure of value or worth of n~ 

outcome that is generally accepted. Fortunately, however, su_ch a measure 1
~ 

not necessary for our purposes here. N evertheless, it is converuent to use son_1
l_ 

kind of standard measure wherever p ossible. A dimensionless measure o! relat1
'.' 

value may provide such a convenient standard. If the _values (vi) assigned,'~: 
the various outcomes a.re aTI positive, a measure of relative value (V ;) for C'.l.L .. 

outcome may be obtained by the following conversion: 

V =~ J ~ ' 
)___, 1)j 

Then, since 

it follows i;hat 

I,: V; = 1.0. 
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The minimum relative value (V5 = 0) occurs only when the absolute value 
(ri) is equal to zero. The maximum relative value (V; = 1.0) occurs when all 
but one outcome has zero value. 

In. some cases negntive measures of vn,lue are used (e.g., cost versus profit). 
The following trnnsformation may be used in such cases: 

V· -· Vj 

' - I: I v;I · 
In the discussion that follows we shall use the concept of relative value and 

:,:'-ume that all Y/s are positive and, therefore, that I: V; = 1.0. Ali the 
i'<'.oults, howe;ver, are easily modified to cover the use of either absolute values or 
die case in which negative values are employed. 

It is assumed here that no v; can have an infinite absolute value. This assump­
' ;on is not made lightly. It is based on an analysis of the meaning of "absolute 
•::due" which appears in (1). Following the argument presented there a value 
,·::;1 approach an infinite magnitude only as an unattainable limit. 

This "light" treatment of value theory is no more intended to imply that the 
::,c:111ing and measurement of value presents no problems than is my unsupported 
,,.,'. of the term "probability" meant to imply that its meaning and measurement 
:,,._,,:nt no problems. This is no place to argue the issues of value theory. Church­
·,. ·: n nncl I have done this in several places; most recently in (5). Churchman's 
::e:: nn:=;cript in preparation (3) goes into these questions more deeply than they 
!m·c yet been dealt with in print. Many of the problems and findings in Value 
T!:cory are presented in (10). 

.\ purposeful state (S) may now be defined relative to the concepts which have 
·•·.in discussed. An individual (I) may be said to be in a purposeful state in an 
1 ;:\·ironment (N) if the following conditions hold: 

I. There are at least two exclusively defined courses of action available in N; 
that is, in N for C,, where 1 ~ i ~ m, m ~ 2. 

·) Of the available courses of action in N, at least two are potential choices 
of I. 

:i. Of the set of outcomes (defined so as to be exclusive and exhaustive) there 
is one (say, Oa) for which two of the potential courses action (say, C1 and 
C1) have some efficiency; that is, E 10 > 0 and E 20 > 0. Furthermore, 
f:\a ,cc E2~. 
The outcome relative to which condition 3 holds has some value to /; 
that is, V" > o. 

Thi~ definition may be summarized less technically as follows: an individual 
_'_'Y_ be said to be in a purposeful state if he wants something and has unequally 

' _1 ·nt :i ltcrnative ways of trying to get it. 
_! i\'C consider nn individual over a period of time it will be convenient to 

• :•.i to he purposeful st.ates at the beginning and end of tbo.t period as in-it£a.l 
.: :, l'mfoal stat , respectively. 
fh conceptual lab~-rs which ho.Ye been involved in denning s. pw-poseful 

· ···:!re necessary in order to make e,q,licit Lhe meaning of "one mind affecting 
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a.i,othe. " and for enumern.ting the various possible t.ypcs of effect. As ~ubsequent 
discus ion will show, these effects may be d~fined i_ terms of c?a.nges 1~ pw-p~~~ 
ful states. Before we consider such changes rn detail, the meanmg of a messa0 e 

should be explored. 

5. Message 

A . " e m"y be defined as a set of (one or more) signs. Th"s definition is or 1ness ... g '" . . . • h" 
little value without considering the natme of r. s1gu. A sign S1gmfic::. s~me\ ;ng f:o 

b d . that is it produces a response to something other th:1n 1tseL Tins some o y, · , . l b ls 
may be put more precisely in terms of the folio, ·mg concepts a.nc syru o : 

x; : an object, event, or property. . . 
. x pr·oduc·es x • that is if xi is a necessary but not a sufficient con-

X 1 -> X2 • l • 2 , ' 

dition for x2 • 
If x

2 
is a change in a purposeful state of I, then x2 is said to be a response 

of I to xi which is s:1id to be a stimulus. . . 
Then, ;,0 is a sign of x1 if it produces a response (x2) of I to X1 ; that is, 1f 

Xo -t (x1 -t X2 • _ . 
If for e.,amµlc "po'uting to a chnir" or s.'.l.ying "chair" produces m _soi:nconc 

a (p,ul'po.;clul) re~pon.<:e to an object (e.g., sitLing down) , then the pomtmg or 
statement is a sign of tl at object to the respondent. . ,,. ,. 

Signs are of two types, nntul'al and man-made. F?r example, a d'."'r'-'- cl~t:d 
· t 1 · f . · T h,, ,,-0 <l "cloud "however 1s a man-m ade sign of Ll.c 1s :1 na ·ura s1gn o 1 mu. "' , , • , . 
object, cloud. Smoke is a natural sign of fire but smoke si~als are man-made 
igns of 'n.l.tny oilier things l\Icssagcs consist of man-mn.de signs. 

This brief definition of a, sign raLcs many questions; for exampl.e, "Wh"t ,lo 
such words "S 'but,' 'if,' and 'or' signify?" These and ~ther questton~ ca.i_~ :i

1
; ,~ 

will be answered in o. subsequent paper. In the meantune, however, it wil~ · 
apparent to the reader that many, if not most, of the fam~liar natural ~1?'' 
(e.g., smoke, which is a sign of fire) and linguistic signs satisfy the defimtwn 

given above. 

Co1nmunication 

Now we can make precise the condi ions under hich one individual, L; 
m:i.y be said to communicate to another, lb. If an individtW.l Ii respond~ lo a:~'· 

' l i ti I · ti sender and I 1s the,,-of si(JrtS selected by I O in a purposefu st.a e, wn .. ·zs ie ~ 

ceiver of the message. . . d tcd Fii-·. 
Several r1spects of this definition of commurucation shoul be no : 

I a and Jb may be the same individua1. That is, o. person ma.;,~ commumc!l:~~
1 

himself as in writincr a "reminder" to himself. Secondly, the sencter of the .P.lC·:1· .. -"' · · · d t do so 1 
need not intend or desire to commumcate Lo the rccet· er rn or er O · 

• f " · " l been gi n'n ! : a Perhups the most comprehensive bchnv1ornl tr ~tmcnt o . signs \:lS l! r ir.-
C. w. Morris (7). This brief treatment is close y n:Jnted to bti; except for o~; (; ~;orr'.-' 
portant point, it substitutes the concept of "pctent1~l producer_of_n '.esponsc b ck. t k,-. 
concept. or "dii;position to respond." Efforts to tre:i.t signs bc_hnv1onst,1cn.l1y go a 
as far~ the !lLh century American philosopher, Charles Pe1:c., C8). 
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interceptor of a message, for example, is communicated to, although unintention­
ally. Thirdly, the sender and receiver may be widely separated in time and space. 

Now we want to concentrate primarily on the communication received, that 
is, on the receiver. 

l. 'l'he Yaltw of a Com'munication 

A purposeful state of an individual (I) is described by 
1. the set of available courses of action, C, , 
2. tlrn set of possible outcomes, 0; , 
3. the probabilities of choice associated with the courses of action, P,, 
-1. the efficiencies of the courses of action for each objective, E;;, and 
.S. the value of the outcomes to I, V; .. 

Then, given the available courses of action and possible outcomes, the value 
of a state, V(S), must be some function of P,, E.;, and V;; that is, 

V(S) = f(P,, E.;, V;). (1.1) 

The nature of the function, f, depends on the definition of the state's value. 
Th is value may be defined in several different ways; for example, in terms of 
"·:pcctccl return, expected gain, or expected loss. The discussion and measures 
: \1t follow 1:1,re independent of the definition of state value which is used. But 
1,,r illnstrn,tivc purposes we shall use "expected return" as the state value, that 
i~, 

m n 

V(S) =LL P,E,; Y; . 
i~lj=l 

Since P; ~ 1.0, E;; ~ 1.0, then, if a measure of relative value is used in which 
11 ~ V; ~ 1 and I: Vi = 1.0, it follows that the minimum and maximum 
·.-:di!es which V(S) can assume are zero and one; respectively. 

n cceipt of a communication involves a change in the receiver's purposeful 
· :Ltc . Let S1 represent the initial state and 82 represent the termins,l or cba,no-ed . . ~ 

·'::te ,Yhcre the change is in response to a message. Then the changes must be in 
:·'~ '' or more of the P ;'s, E;/s, OT V/s, or some combination of these. Let V(S1) 

: : the value of the initial state and V(.82) be the value of the terminal state. 
i ::i·n the value of the communication to the receiver, ti V, is given by the 

,: 1:,t ion : 

(2) 

En, 11 if only positive absolute values, vi , are used, the value of the communi­
. ·1 rnr,y be negative ; that is, it can do the receiver harm. 
> , iuc of the comrmmico.tion to the sender may be obt.a.med by snbsti­
":.; lus Y' 1ues fort.he outcomes O; in the reccher's 1-tnte for those of the re-

:: ,·-r in computing V(S1) and V(S2). As is apparent, the value of the communi­
. :,_,n lo nnyone ma.y also be obtained by using hls V 1-s1 l'athe tbon those of tbe 
' ,·,er , 
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2. Types of Communication 

\Y c have considered three basic ways in which the value of a purposeful state 
ma,y be changed by communication: by changes in P,, E,;;, and in Vi. There is 
one other ·way that a purpo efnl state mo.y be changed:, those available courses 
of action which are not initially potential choices may become so. But unles.s 
such change is accompanied by changes in the P.,, it will not affect the vnlue of 
the state. The signific:i,nce of such a change, however, is best considered after 
di:lcussing changes of the first type. 

A p:tl'Licufar communic:ition may change only the P./s, E;/s, or the V/s, or 
:iome combinn.tion of these. We may study a communication which yielcls a 
combination of changes in terms of each type of change taken separately. This is, 
in fact, what has been done in the past, but the relationship between these types 
of changes has not been systematically studied because of the lack of a unifying 
concoptuaJ framework. 

Dy ·wa.y of preview, ,,0e shall say that a communication which changes the 
probabiliti~ of choice, informs; one that chat)ges the clficicncies of courses of 
:iction, in~truds, and one tha.t changes the values of outcomes, m,otivates. Any 
:;ingle communication ro..1..y, of course, do any combinn.tion of these simul­
taneously. 

2. l Information 
4 

Shil.Dnon, his predecessor, R. V. L. Hartley, and most others who discu~o 
information in mnthem::i.tical terms are concerned with the amount of inform:1-
tion that can be conununicated rather than with the amount that is actu,1lly 
communicated. Shannon was primarily involved with systems in which c:1ch 
posAible mes~gc can be coded into a combination of two symbols. For e.,,aimpk 
if there nre four possible mcsS!\gcs and two symbols (0 an<l 1), the messages c:' 1 

be rcprese~ted as 00, 01, 10, and 11. Then, to select one message out of the rour, 
two choices from among the two symbols (i.e., binary choices) may be ma<lc. 
One bintiry choice allows two messages (0 and 1) and tlrree biuru.,y choices allow· 
eight messages (000, 001, 010, 100, 110, 10 , 011, and 111). In general, x bin;1ry 
choices allows 2= possible messages. 

For Shannon, the a.mount of information contained in a message is the amount 
of freedom of choice involved in the selection of the message. A unit of d1, 1i<· 
is <lefine<l as the selection of one out of two equally availnb1e symbols. Thu~ iii 

selecting one of two aqua.Uy available symbols, one choice-unit is involYcu :,• : 
the resulting one-symbol message contains one unit of information. 

J n general, if tl ere arc M cqunlly available inessages in a. sLs.te, the :.ckl·t ••' 

i Uec:i.use oi the pervasiveness of the use of "inf orm:ition" jn Shannon'a restricted .;c• 

it might seem preferable to use :i.nothcr term here. But since the tts?..ge here conforms rr. 
do,;cly ~o common us!lge, i{ n. chunge is rcquirc(l, it woul ' seem prcfomble to ch:tni;c ,:J , .. 
uon's term. As Colin Chcxry notes, "Lhe measure for fln [average informa.tio11] from Wi,::- : 
.1nd ;~h:umon, i~ applico.btc to the signs tbemsch·cs , and docs not concern their nie~nii -
Tn :1 sense, it is n pity tl,!1.t t.hc m:ithematic:d concepts tomming from Harl Y lrn.vc I..:•· 
ralll'd 'information' at all." (2:50) 

- TIIIDs ... u.vrlll TnilllloF IJIII~ 

oi one contains x units of information where 
-

x = log2 M. 

Equal availability of the symbols means equal likelihood of choice by the 
,ender. That is, if there are 111 possible messages and the probability of each 
being selected is 1/ lll, complete freedom of choice exists. If the probability of 

1 t· •+· 1 d . f . ,c,ec mg a pai v1cu.lar message, p; , evrntes rom 1/ 111 there rs not a completely 
f,·ce choice, In the extreme cr,se, if the probability of selecting any one of a set 
"l messages is 1.0, then there is no freedom of choice and no information can be 
,·ommunicated by the one message which is always selected. 

In order to cover cases in which choices are not equally likely (as well as where 
,hey are), Shannon derived the following general measure of the amount of in­
form[ttion (symbolized by Hin his system) contained in a state: 

H = - L p; log p; ,5 

•1,!1cre p; is the probability of choice of the ith message. If log2 is used, then H 
i0 e\pressed in binary units which are called bits. Thus, a state which contains 
u:o equally likely messages contains one bit of information. 

The measure of informati'on to be developed here ·will also be related to freedom 
,f choice; that is, it will be a function of the probabilities of choice associated 
.,ith the alternative courses of action. It will be a different function however . ' ' 

·• ::::1use of the difference between a message ·and a course of action. The measure 
::ere will also be a function. of the number of alternative potential courses of 

·tion, m, 
When we talk of the amount of information that a person has in a specified 

:·.:iation (state), we do so in two different but related senses. First, we refer to 
:Le number of available courses of action of which he is aware; that is, to the 
:::1mber of potential courses of action. For example, a person who is aware of four 
· ;:its from a particular building has more information than the person who is 

·:· ~re of only two when there are four. The act of informing, then, can consist 
: converting available choices into potential choices. For example, a statement 

_ :d1 ns "There are exits at either end of this hall" may convey information 
',' t!iis sense. The person who has this information (i.e., who has these potential 
':'.':_ccs) may or may not exercise it depending on his appraisal of the relative 
·_- "ICncies of the alternative exits. In one sense, then, information is the amount 
· rotential choice of courses of action which an individual has . 

. Th() ,ccond sense in which we talk of information involves the basis of choice 
·. _: nmong the alternative potential courses of action. For example, an indi­

·.: :i ,a! who knows which exit is nearer than the others has a basis for choice 
_1 hence ,has information about the exits. Information in this sense pertains 

1 
rffic1encies of the alternatives relative to desired outcomes (e.g., a rapid 

. _ ,ll,). Suppose, for example, that there are t\rn exits and one is ne::trer than 
·' other. If this is known and the objective (valued outcome) is to leave the 

'For an edifying discussion of this measure and its derivation see (2:177-80). 



--22 - - - -
building quickly, the choice is determined in the sense that the individual wilJ 
always select the nearest exit. If he always selects the most distant exit then he 
is obviously misinformed (i.e., he has information, but it is incorrect) . If he 
selects each exit with equal frequency then he apparonUy has no basis for choice; 
that is, no inforrr>..ation. In this sense, then, informntion is the amount of choice 
which has been made. Now let us make this concept more precise. 

Consider the case of an individual (I) who is confronted by two potential 
courses of action, C'i and C2 • If the probabilities of selecting the courses of actirm 
are equal, P 1 = P 2 = ½, the situation may be s:1ic.l to be indctermi·nate for I . II, . 

has no basis for choice and hence ca.n be s11id to have no information about thr: 
alternatives. This is clearly the case when one of the alternatives is more efficicnl 
than the other. But if the two courses of action are equally efficient, the individu~I 
may have information to· this effect and select each with equal frequency. Strictly 
speaking, however, he has no real choice in this situa~ion since the ~lternativc, 
arc equally efficient. In a situation like this-a non-purposeful state-mformation 
has no oper:1tional meaning. Consequently this discussion has relevance only to 
situations in which all of the alternative courses of action are not equally efficient. 

If J\ = 1.0 and P 2 = 0, then the situation is determinate for I; all the choi~~ 
that can be made has been made. The maximum possible information is con­
tn,ined in the state. It may not be correct but this is another matter which w11i 
be considered below. 

"\V c may define a unit of information as the amount contained in a two-cliuic:: 
situation thn,t is determinate. 

Let us consider the general case involving m alternative potential courses <>f 

action. In order to select one from this set, a minimum of (m - 1) choices fro1!; 

pairs of alternatives is required . Table 1 illustrates this fact . 
We can conceive of the amount of information contained in a purposeful state, 

then, as a point on a scale bounded at the lower end by indeterminism (i.e., n,, 
choice has been made) and at the upper end by determinism (i.e., complete chw, 
has been made). Location on this scale will depend on the values of P;. 

In an indeterminate state each P; = l/m. Therefore, one measure of lh. 
distance of a state from indeterminism is 

m I 1 I I: Pi - -1 ·6 ,-1 m 

For an indeterminate state this sum is equal to zero. In a determinate state or:,_ 
P; is equal to 1.0 and the remaining (m - l)P;'s equal to zero. Therefore, ii! -

' It mo.y turn out, on further sLudy t-o be desirnble to squ:i.re these dcvio.tions, or r:i~,_. 
them to :5omc power other thnn one. Squaring deviations is a_con?enit-01 dis~ns~ of our"\ 
howevc, .. which impllcitly o.ssumcs thnt the error-cost functLOn 1s quadr,it1c ID form., , . 
though this Corm b:LS m:iny mathematic:tl adv:tn"tngcs, in my eJ>.--perience , error-cost fun cl•' · . 
which can be established emoiric:illy seldom take this form . This is, of course, no argu 111 

1 
for using t-he power, 1. n hns. been pointed out to mo tlmt i, this quantity wore to be •C!11~/. • 

the result would be Pcti.rson's chi-square divided by m., !!.Dd that this is direc~ly rclatr<. 
Sh:wnon's measure of redundancy. 

- ~O',VA .. nE'lf!!onA~onl1//!/jcm..1}.'!!f!!, 
determinate state, 

~ p. - - = 1 ·- - l + (m - l) 0 -- -"I 11 ( 1\ I 11 b ' m, mJ rn 
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1 , 1 l 1 2 
= 1 - - + (m - 1) - = 1 - - + 1 - - = 2 - -

m m m m m 

Tl111 ratio of (a) tho dev~ation of a specified state from an indeterminate state 
UJ (b) the deviation of a corresponding determinate state from that indeterminate 
,; :\ tc, then, provides a measure of the fraction of the maximum information 
.,-i1ch f1. sto,te can contain, to that which it does contain. Symbolically this ratio is 

m I 11 L /P· - :__ 
i=l m 

2 2--
m 

The product of this fraction and the maximum amount of information such a 
-.tc c::m contain-that is, (m - 1)-provides a measure of the amount of in­
' :n:1-tion (here symbolized by A) in that state: 

t IP, - .!. I (m - 1) (:!:) I: IP, - !_ I 
A = m _ l) ,-1 

2 
m = -----'-2-'--_i=-:-1-'-l _ _ _ m---' 

2
_ _ m-1 

m 

= -L P; - -mm I 11 
2 i=l m (3) 

\ ow the amount of information communicated may be said to be the differ-
: ,:,; between the amount of information contained in the state of the receiver 

::.edintely preceding the communication (i.e., the initial state) and the state 
•;1ediatcly following the communication (i.e., the terminal state). Let A(S1) 

the amount of information in the initial state and A(S2) the amount of in-
. ~: ,,ation in the terminal state, then the amount of information communicated, 

~ - is given by the foilowing equation : 

(4.1) 

TABLE 1 

m= 2 3 5 
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"·hich may also be written in an expanded form: 

(4.2) 

where m is the number of potent,i.:l.l courses of ciion in !;he inifoil st;:i.te, -m' i· 
the number of such choices in the t.crmin!l.1 state, and P, tind P', !l.re the probnbi)i. 
ties of choice in the initial nnd terminal st:l,tcs re~pectively. 

A, can ttlke on vn.h1es from - (m - 1) to (m' + 1). Neg:i.tive Yalucs rept·e:r.nt 
a oss of inform:iLion (e.g., ns in going from u detcrmin:1.te to nu indetermi11nt, · 
st:,,te) . 

It should be noted that this moo.su1·e contains no implication concerning the 
correctness or incorrectness of. the inforinaLion ·eceivcd. Further, it shoul lJ:: 
noted thn.t this measure is relat-ive to a. specific receiver in a specific state. The 
same message may convey different nmount.s of informtttion to different intli­
vi<luals in the same state or to the same individual in different st-lltes. Con~;;­
qucni:ly, to specify the runount of in.formrttion contained in a, messagt) it 
is necessary to specify the et of individuals n.ud states relative to which the 
measure is to be m::i.de. I more tho.u one individual or state is involved it is n -o 
necessary to specify what statistic (e.g., .::>n :we.rttge) is to be used. Gcncr:·!it:· 
of information may be defined in terms of the l'(l,nge of individuals nn<l/or slatr 
over which it operates. 

II; should also be noted t.hat mes~ages arc not the only source of lnforrunti n. 
One may obtain information by obscrvn.tion. For e..-xample, one may count the 
number of exits from a house. The mcnsure of information suggested h{'!'i' i.­
applicable to information obtained by either obSDrvn.tion 01· communication. 

2.2 Instruction 

As indicated above, communication which involves changes in the efficiency 
of one or more courses of action is said to contain instruction. In conformity 
with common usage, instruction is here taken to be the equivalent of tcachin:.c 
to do morn efficiently. 

Consider a state cont.a.ining two courses of action, C1 and C2 , and two out­

comes, 01 and 02. A complete lack of instruction would exist in this state if c~L'!l 

course of action had no efficiency for either objective; that is, if 

E11 = E12 = E21 = E22 = 0. 

The other extreme, a state of peifect instruction, would exist if each cotH~l: · : 
adion had perfect efficiency for each objective; that is, :if 

E11 = E12 = E21 = E22 = 1.0. 

It is clear that the minimum amount of instruction that can exist in a st:itc i­
zero and the maximum amount is some function of m, and n, say mn, when.' ::; 
is the number of potential courses of acf on and n is the number oi pos ible ou t­
comes. Then it foilo s that the runount of instruction (B) m a state is im?::· 
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equal to the sum of the efficiencies over all potential courses of action for all 
outcernes; that is, 

n m 

B = L ~E;j . (5) 
j-1 , -1 

""l en the amount of instruction communicated (Be) to a receiver is the difference Ll . 
;n llw amount of instruction between the initial and terminal state; that 1s, 

(6) 

.,, here E;i represents the efficiencies in the terminal state and E;; the efficiencies 
;,1 the initial state. This quantity, Be, can range from -mn to mn. Negative 
•:::lues represent the loss of efficiency due to communication. 

~ ;:3 Motivation 

If 211 individual in a state places value equally on all possible outcomes, then 
: .. ~, has no basis for selecting among them and we can say that he has no motiva­
· i;,n within that state. It should be recalled that the outcomes used to define 

:,urposcful state are defined so as to be exclusive and exhaustive. From this it 
:',>'.rs that the sum of the relative values of these outcomes is always unity. It 

'.-o follows that if value is added to one outcome, an equal amount must be 
•,i,tr3ctcd from the others. In the limiting case where there are two contradictory 

: : ,_· 1 >mes, 01 and 0 2 , this last property clearly holds. 
\ state containing no motivation (in the relative sense) is described by the 

,:,dition V1 = V 2 = • • • = Vn = 1/n. A state containing complete motivation 
: r,nc in which one outcome has a relative value of one and all others have none; 
:· ,:· example, 

· · cc dcseriptions correspond to those employed in the discussion of information 
· : .r ·:-c: I' i was a measure of preference for courses of action. The amount of motiva­

,\ in ::t state (C) may therefore be defined analogously: 

c == ~ :t j vi - .! j . 
2 j=l n 

(7) 

· ··qucntly the amount of motivation communicated (Cc) may be defined as 

(8) 

· > 1 ·, i are the relative values in the terminal state ancl Vi are the relative 
: >" in the lnifail state. 
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3. 'The Value of the Components of Communication 

It will be recrLllcd that the value of a conmrnnication to the receiver was given 
by the equation: 

Using expected return for the measure of value, this equation mny be rewritten 

as follows: 
n m 11: 111 

L:i.V = L, L, (F\ + DP;)(E,j + c.Eu)(V,- + LlVJ - LL- PiE,i Vj. (8.1; 
j=l i=l j=l i=l 

By expansion, this may be conYe1·ted into the following expression: 

ti v = LL6P;EiYj + °'E,L,P;6.Ei;Vj + J~LP,.Ei;Ll vj 
+ LL/1Pii'.E,;11; + I>Z:f.PiE.;t..Y; + L,LP;c.E;;L:i.V; (8.2) 

+ L, 2'.,6.P it.E,-;611 ; . 

Tho first three terms represent the value added to the initinJ state by the in­
fonnrLtion, instruction, and motivation communicated, respectively. That is, 

6.V,1 I:,I:,t..P,,E;Y; 

t,. y B L I:P ;llEi;V j 

t,. V C = L,L,P;E;;ll V;, 

where ti.VA is the value added by only the changes in P;, t..Vn by the cl@1;0: 

in E,1 , and /l V c by the changes in V; . 
The value of any of these e.,pressions may be either positive or negative. I: 

/l VA is negative, the receiver has been misinformed; if positive, he has be,·:: 
informed. If V n is positive, he has been instructed ; if negative, he has bl'1•:: 

"mis-instructed" (unfortunately we have no commonly used negative of then:-:• 
"to instruct"). The same remarks apply to /l V c. 

The remaining four terms in equation 8.2 represent ll V AB , D. V.1c , 6 V Bc , :li ': 

D. V .-1nc . For example, t,. V AB is the joint contribntion (not the sum of the in,!,·· 
pent.lent contributions) to value of the infol'rnation and instruction commui,: 
cated. The other terms may be i.nterpretecl similnl'ly. It is convenient, then. t · 

thin. - of the vnhle of a. communication as the sum of the independent nnd d 
pendent contributions of information, instruction, and motivation. That i~ 

D.V = llVA + llVn + liVc + L';.VAB + llVA.C + llVnc + tlVABC 

Conclusion 

l ot enough of the theory co.n be presented in the confines of nu urtid1; · 
n11ow fruitful exploration of its applic~bility to the study of the huroa.n ~~r­
ef cornmunfontion. Extension of the theory and discussion of its applic::ttiori -.i 

hn.ve to wni.t for another paper. But it may be helpful to relate wha.t h:is 1 • 
presented here to some more familiar ideas. 

- .. ow,u'11'!. m~HA vwnAI.orn-'!f4o"!ln __ , 

Those acquainted with Decision Theory will recognize that the conceptual 
framework of thb theory of communication presented here is suitable for the 
f,_-,rrnulation of the problems of Deci::;ion Theory. This has been clone, in part, 
:. 1 (5). The basic problem of Decision Theory is the selection and application of 

nitcrion that should be used for selecting a course of action in (what we have 
::c'i'G defined as) a purposeful state. Thus Decision Theory concerns itself with 
!:\e::tsures of efficiency, value, n,nd effectiveness. 

T'' , study of eommui1ication, as conceived herein, concerns itself with the 
:.,·ts of humans which affect the decisions of other humans. For example, the final 
,,•port of an applied research project, say in Operations Research, is a ni.essage 
::ct ended to modify or justify the course of action pursued by management in a 
;;;1rposcful state. The value of such a communication is the change in effectiveness 
,,1 'che m::magement policy ·which has been brought about by the report. 

The v[tlue of the report, assuming it has some, may be due to either the dis­
, 1,1,ure of a new alternative course of action or the demonstration of greater 
";',di\·encss of a course of action known to, but not currently used by manage­

: :i:1t. In either case, if management's policy is changed because of the disclosure 
, :- dc-monstmtion, information has been transmitted. 

It is commonly recognized that when the recommendations contained in 
• 0 t rcccfLrch reports are accepted a critical step still remains, implementation. 
:ihncntation is a problem because the recommended course of action may 
:\,i!owed ,vith varying degrees of efficiency. Implementation, then, consists 

,-; ins/ructing personnel how to follow a course of action efficiently. 
'.!:,nctgcmcnt research projects usually take organizational objectives and their 
: 'i ,..e import::mee as given and hence seldom attempt to motivate manage­
: ii. The consultant, as contrasted to the researcher, is more likely to try to 
.:,,;,~ management's "values." But even in research such motivational efforts 

·' ,·,w·p in. For example, the research may reveal that management is paying 
:·,, to avoid shortages than they cost when they occur. Therefore, the re­
, h·rs may try to have management de-evaluate the outcome, avoidance 
',, rt1ges. To the extent that the researchers do so their communication is 

·: ._.:1 l ional. 

.\, v.-e explore the concepts and measures introduced here in more detail it 
' Le found that we can obtain behavioral definitions and measures of such 
. ·'_",1_rnicative concepts as ambiguity, obscurity, generality of information, and 

'•:
1ll)- of signs and messages. But this will have to ·wait for a future com-
:: ( ion. 

· ;· •' !ly, it should be reemphasized that the author feels much less certain 
'' ,, . ctppropriateness and usefulness of the measnres introduced here than he 
- ',i the concepts. His hope is that the criticism :1ncl suggestions of others will 
> r,:tc their revision into a more appropriate and usable form. It is for this 
·, tl::tt the most imp ortant word in the title of this essay is "towards,'' 
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A Prouo al for a "n<Nn Communiea tion Model 

For the oast 3 yeara, the writer has been plagued by hi■ inability to use tha 

. SMC'R model etrecti vely in teaching. Sometimes in doing "M", he forgot the dis­

tinction between ;ttruct'lll"e and treatment; 1n troubled plee~ he had a night'lll&N 

in which the oiecea went together only in tha form ot a tW•. He also worried 

about the soeaifi.c •nd limiting na tµre ot the sensory checklist; mder non whan 

co111Pared with the comolex and abstract concepts liated under other elements. 

For nsn and "R", he had only- the highest regard. Thel"e were other problema, eueh 

aa the straightline nature of the model, even when innovators. brought in homemade 

feedback arrow.-, and the ditticul ty 1n adant1ng the SMCR mood to t _he mo ra nuid 

Inter,,reter IWel. These 1ntel'1or1 ty teelings ba"Ye S'p1ll"!"ed a search tor a commun­

ication 1'11()del 1n which he might more_ ettectively locate the elements in the the 

,roceea. In the early days ot the seminar, the social action construct bad been 
. . . ' 

presented on Monday- and ua,ct as a conce1>tual tramtNOrk tor the week. SMCR waa 

not broad enough to eene thie function without considerable e~boration .. . 
. . . 

Leonard Doob'e new book, Communication· in Africa, ia an attempt to examine · . 
communication 1n terms ot 12 variables arranged in a lllodular rehtionahip.1 In 

the accompanying 'diagru and exolanation, eight ot Doob8 s variables have been· 

renamed or altered to bring them more into line with other comnmication theory, 

but the orocees nature of' .the model has bean maintained, along tdth its larger 

d111$1lsiona. 

Whi,le the model may be entered at any point, as auggested by the tour external 

arrows, tbt, SMCR syndrome which afflicts most ot us would suggest starting with the 

SOURCE. The SOURCE ie identifiable as the producer or particular oral, written, 

or non-Terbal messages. One of the matters to be leamed about the individuals 

serving as the source is status or position within tha social gro,J?o The source 

mav be male or female, youug or old,, high class or low class, with much power 

or little. The source may be an insider or an outsider relative t.o the t>ropoaed 

1Doob model U8ad with permission or Yale University Preas, though it is poasibla 
that Doob 1rould neither recognise nor a~nl'Owe the l1EJ'ri.ai0no · 
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receivers. Ha must also be located 1n teff1S ot hia position 1n the comr.mnico.tion 

network. llo ma,y 1nit.1ate a Nssap;e, act a.s a channel, or participate :in a tvo• 

atar,e tlot·r ot cormm1cat1on by first rece1 v1ng and then rat rapsmi tt1.J1f or re1nfore-

3 the r:iSSsage tor others. One ir.IpOrtant wy in 1:!11ch rectdvars tdentit:r tha 

soul'CQ if: in 'taff.18 of his domomitrated attitrdft tcii-:ard them,. Hou accnratoly 

does he e;aur.e their own eot1111ate ot w-.o and ,mat ·they are? 

Sourceo r:ia:r also be discussed in tams of tl1e resources thoy command, their 

knowledq,e ot ther.1Sf!llves, ot tlie message, the r,!119ical and social context, tJ1e 

available channels, the recei,mrs, and ot previous and current feedbar.k. 

Asooc1ated closeq td. th the source is his PURPOOF. or purponee tor cornmunicat.1.nf,' • 

Thie determ1nat1on ~ not be easy. 'l'he source my exprez;s certain public 

roals and work tOl,-rd other pr!. vate onoo. BJ1t he does have an W~nded pm:por,e, 

the strength and nature of ,i1ich 1-Jill help. to expla!n Id.a acta in present. and 

future cor.mmnication. Succeue ot the co11mmnication vill depend 1n part on l,ow 

adeqnatcly the purpose can be wrbalizad. Feedback will also be an inf.'luence 1n 

roodify:1.nr the JiUJ'POS0 of future ntaaar,;~•• 

PHYSICAL COllTE:XT. ie, a necessary cond1ton for any col!lmmir.ati'ft act -·tl:~t is,- the 

act r:mat be located in tine and space. If the context prov.I.des for a face-to-fa~e 

relation betwon source and receiver, them Dim:CT GITA.ll?.tr.LS-voice~ lnnfusfe, 

action~ dreso - t-411 dominate and td.11 be a.fi"actad by :physical conditions of noiso, 

lir;htinr~ tGr:q'>Gratt1re, and the like. It proximity of source and rocciwr is not 

available, IWl'P,Rl'CEtD CHAJ~JF.IB such ao prl.nt., p1ett11-es, and broadr.astiny 1:d.ll have 

to be used. !!any sources use a. combination of direct and intel'f!osed ctannrls, 

as in tt.e ca.ea ot the public speaker tmo· uses audia ... v.biual aids and then pasaea 

out printed Materials at t.he end or the SJ)0ecb. Or he may speak d1 rectly to an 

audience and have his rnr.iarks broadeaat ela~where. While tbe source J!l&Y haw 
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·while the ~our~e ~ h~v~ ·somct · ·rro~do~l ·or. choice 1n· t~e selection of ;channel° 

or the nee of l!l\iitipl.9 channelo~ Tll~ical cant.ext determines the. ~tJ1od ot. . . 

presentation. 

The basic in.tent (?f the t1111lected r1edium is s:rn~oll~ to aurr~st reality. 

There fore a_ ~!'f_1~pr;laten s.s is a V,. tal dir(entd.on ot channe~ selecM on~ rhien the . . 

ranr.~ of-·.choioe that phyn1cnl context allm-m. Cb~els vaey 1n their ~rsa.tility-

i.e. -their ab1l1t.y to transmit a vs.rte.-i, ot thour;tts, objecu;, relations, etr.. 

They ~o:·w:ey in their 1>1~f.1aflenc(h · A.book continua to deliver Md reinforce a 
'. ·. , ..... ·.· ... . . . .. 

, 1 llrii,i" • •• • .•.-- ... _· ...... ., · •• ·.. • _· • • #- . ,,11'1', 

mesear,e ~1etl1er. or not the messar;e re11ains ·pertinent~- -_An oral· neesae,e is. subject 

to immediate af)iendJl1ent but m.ll contimte to be av'ailal)le _onJ..v as lonr: Q the 

lietanen' perceptions and memorioa or it are adequ~te and permanent. 

A source i.J1. t.1·1 a purpose m,d an available channel is not free to act as he eee11 1'1 t in 

tomu:\nt~ ~d prost!!'ting a MESSACE~ lta and his recei.wru are part or an itrNdiato 

soc:i;~ rn''7't•;x:,, aJtd " J.arrer CllL'T'l'RAL Cot!T1'!1'T. Tbe source has a set of peraonal 

reso,jrco~ out of t-t: ich has cc,ir~e a purpose for: cor.ununicatinr• Van.ables t.ere are 

his place 1n the social strncture and the roles of his receive.rs. By virtue of 

i1is role in the syoter.i, tt.ere are acto ,.•)11.ch he rmst perform and others t·ihicb he 

is not allowed.• Between tl,e extrer:ca is a rru-,re or choir.es" l!is r:ie:1safe nu.st be 

i"orrutlated td. th this all.oirable ranre :in mind. The rer.~:5 vars l:i.kewiGe ~:ossos1! 

roles anci i'e3ponF.ibi.li ties which lil'l1 t their o.b~ li t.y t.o reap1 nd to c:onr.nm:7 r.ati.on 

and wM.cb ohcn~ affect the formul::~:t.ion of the nessnre11 All are hounded by the 

cnlture ,.n which they eJd st~ Culture 11rov.ides a et1ll more conprehensive set or 

tal,oos· and e_,q,eo~ations. 

So the concept ot r.tes•are .to.rmuat.1.on dra·t111 on the varl.able& of the source and his 

analysis of the td tuation, hie •evolv.lnr, Jlurpoaei, tJ1e cho:I ce and ava1labil1 ty ot 

channel~ and the allowable bel1avi.ora of e~urce and recehrer. 

We ba1"' re£«rnd to tJ1e ~Cl•:IVF.R frequently ,-d.tt,out dcscribinf M.r\ or <~-scu.ssinr. ,-tat 
: · .... · · . . . . 

mic•ht be e~ected to hapJJen _to hir:1. It sho1 ·~ -be ·noted :taht ·he is subjected to a 



1· . 

L 
I 
I 
I 
I 
I 
I 
I 
It 
1. 
I 
I 
I 

I 
I 
{' 
I 

flow of stimuli from the source, and ohysical and social context, as well as the 

message. When these stimuli successfully impinge on the attention of the receiver, 

they -produce r.2t.~~. In some cases, the individual is predisposed to react in 

a certain way. Past experience baa 9rovlded tendencies to act in certain ways when 

triggering stimuli are present. Ona of these predis-oositions is toward the source•• 

what sort of values do potential receivers hold about him? Another is the prestige 

or perceived importance which the receivers expect from attending to the message, 

Still another involws the credibility or the mediUJ!l. Do receivers believe or 

disbelieve that ~ey read in the paoer or hear in person? Still another lies 1n 

the perceived ease or d:J.f'ticulty of the message., based on its form and content. 

This is true not only of its ease of oercaotion but the amount of change called for 

by the message. The strength ot the oredisoositioo is a valid concem. One of 

the variables here is whether the prediapositiona have been communicated publioly 

or are still • nr1Tate view. Perauaeibility may be higher 11' the concerns haTa 

remained largely at a private levelo 

It may be possible in payohological terms to HY' that reaction and change are 

s:,nonymou when they descr:Lbe the eff'ect oroduced b:, a atilllulus which baa received 

attention. Sources are often interested in larger units ot change over longer 

periods, however, and this is the justification tor introducing the related, but 

eepa"1te, cono.ept of CHANGE. Some changes resulting from co111111unication remain 

covert and rorm a basis f'or orediBDOsitions toward later stimuli ot a similar 

nature. It should b~ noted that one such covert chan~e may- t'eault in a change in 

other Drediepoaitions or actions. A more determinable variable in the change 

category is the observation of overt action. Action ia not a guaranteed method -----
of evaluating success . It may occ~ because or 1n aoit~ or the communication, 

or 1n ralat1on to some other u.nrelated or unintended atimulua. 

When change has occurred, it becomes important to compare it with the original 

pm-pose exnressed by the aource. An at!equate detinition of success is difficult. 
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to oecun,, since tir1• NAY produce cor•:plete or partial r,oal atta1nJ1Je11t. Or n .. 

jcct1on of tJ,e particular roal .,-Id atta1'1r10nt of oOlll9 related p11rpoa,a r.ia:r occur. 

Succea ~d.tl1 one roceiwr r.uiy alienate another audience. 

A final j.q,ort;ant cl1r.lans1on to lJe noted io F!•'FJlnACK• that aJ>ecinl set of cuee 

~Y uhich tJ,e cou~ce learn.a to sor::e ext.ent tl,e result ot t,is efforte. Fc,cclhack r.ia.,v 

be :d.nultanoonu~ as uh.en a speaker adjeata l•is apeech to accomr.cdate obsened re• 

ceiver reactions~ Delayed f'eed'.)ack nay contrl.hute t\seful dat.a ~or tl~e devalopment 

of futnre nessor;en. Such. a use. or course> presupposes that ct,a.nre ,1111 ocCUl" 

slotfly enourh to keep tJ-le feedback relevant. 

Fe~back nay an-1• :lntemittently or 1n 11 continuous flow depend1nq on tlle physical, 

social, nnd cultural cent.ext. or the r,roceaa ond on obeeJ"'Ved reactions and cl,anres. 

·Feedback doeo not accumulateJ it 1m1at be actively sour.ht. It rm._v be rathered by 

direct obaeJ"Va.ticn• by :lntem.uwinf,, or perhaps by ana.qaia of past connun1.cation. 

Often S.t 1s tbe aource 'Who does the coll.eot,JJf.·• At otller times a collecto~ IIIAY' 

have to be util:l.zed, and t1lia introduced a ne1-1 eet ot 'Val'iablea in the tranam.1.esion 

or the feedback." 1-lhatever i ta natUl'e., teadb ok will taaw 1 ta effects on the 

apeakera 'td.ll modify or reWorce h1a p1trvose., and so contribute to the r.mieration 
' . . . 

ot another round ot the ool!IIIUJd.cation cycle. 

~~ 

With tld.s type 0£ mode~, it rd.fbt be possible to pull out the a;ymbols SOT1Rr.E, RE~CF.IVER, 

.RF.AC'J'IO?·!S1 CIWTORSt and FFZDBACK to e~asiv.e the var.f.ablea diacuaaed in the In• 

terpreter uodel. FEFJ>BACK, Mi?Sl rAL r,~.;':'f!rl', and awmFJS sugreat the nattem 

uaually included in Interpersonal. SOCIAL CCJ!~ll:XT angreete the Jllajor theme of 

Oroup Structure., as ie true of CULTURAL CXJJ"EXT and Proceao ot Chanre. Social 

action Jld.r,ht be "Viewed aa a plan of action for nt111z1nr, all t:he \181'1ables. 
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The preceding paper by John Donoghue (1962) introduced the 

concept that time is a measurable unit for indicating culture change. 

Every group and community has its characteristic way of allocating its 

time budget. When this allocation changes over time. we believe that it 

provides a measurable index of culture change and, more important, an 

index for evaluating the degree of success achieved by a community 

development project. I would like to build on this fundamental idea 

by suggesting that this time budget, in turn, is generally altered as 

the result of another factor, that of information. Thus, while time 

budget provides us with a cross-sectional view of change, we submit that 

the flow of information suggests ways in which the allocation of time is 

modified. 

One of the most helpful contributions to this latter concept came 

from Robert Redfield's study of the transformation of the primitive 

world. Redfield, one will recall, was concerned with the linkages 

*These notes were presented at the annual meetings of the American 
Anthropological Association on November 15, 1962 in Chicago, Illinois. 
It followed a related paper entitled "Time Allocation and Cultural 
Change" presented by John Donoghue. Time for presentation did not permit 
a more detailed analysis of the infou:mation flow model. 

The writing and analysis for this report was made possible by a 
grant from the Office of International Programs of Michigan State 
University and the Ford Foundation. Opinions and views expressed in 
this report are those of the author and not necessarily of the University 
or the Ford Foundation. 

__J 
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between the peasant and urban worlds, and between the little tradition and 

the great tradition, In the course of our study we began to see that the 

Japanese villagers were also linked up in such a manner. To be more precise 

about the kind of inspiration we received from Redfield, I quote from Peasant 

Society and Culture, page 91: 

When the anthropologist studies an isolated primitive community, the 
context is that community and its local and immediate culture. When 
he comes to study a peasant community and its culture, the context is 
widened to include the elements of the great tradition that are or have 
been in interaction with what is local and i111D1ediate. If he is interested 
in the transformations that take place through this interaction (diachronic 
studies), he will investigate the communication of little and great tradi­
tions with each · other and the changes that may have resulted or come to 
result in one or both because of the communication. 

The important point to note here is that Redfield speaks of communications. 

In his various other writings he also mentions interactions and linkages. 

George M. Foster expressed similar ideas in his recent paper "The Dyadic 

Contract." 

Both Redfield and Foster are concerned with interactions between people 

and between groups of people. While Redfield directed his attention toward 

the linkages between the peasant community and the larger community of the 

great traditions, Foster concentrated, by the nature of his data, on the in­

ternal linkages between villagers and groups of villagers. We are also cogni­

zant that Chapple and Coon in their introductory textbook, The Principles of 

Anthropology (1952), expressed similar ideas. 

Taking a cue from such writers, Donoghue and I focused at first on the 

interpersonal relations between people in the village and the linkages between 

the village and urban communities. But this was an enormous task. There were 

so many statuses, role obligations, role expectations and other factors to take 

into consideration that the mere inventory of these facts seemed overwhelming, 
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Then, too, we were not entirely satisfied with the solution of either 

Redfield or Foster. At this point, we began to ask ourselves the fundamental 

question which led to what we think is for us a break-through. In these dyadic 

relationships and in these linkages, what is it that is being transmitted? 

The answer we came up with we have called, simply, ''information." 

With this as a basis, we could concentrate our attention not on specific 

roles and obligations but on the information transmitted. In this way, we 

could trace certain pieces of information as they filtereddot-n through the 

village structure. The network of this information flow outlines the social 

organization of the community. According to this model, kinship groups, 

social clubs, cooperatives, village assembliea and other forms of social 

organization exist as a result of this information flow. 

Take for example the introduction of new agricultural technology, 

such as the use of chemicals to cut down thr growth of weeds in the paddy 

fields. The farmer is the ultimate consumer of this information; he is the 

one who will benefit directly from it. From his point of view, the agricul­

tural extension agent is the source of the information, but beyond him there 

are linkages from the extension agent to the district officer, to the Minis­

try of Agriculture, and ultimately to the chemists who developed and tested 

2,4-D (See Figure l for a formal designation of information flow as visualized 

by the planning commission of one of our sample communities. The title given 

is almost a literal translation of the original Japanese statement.) 
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(1) Diagnosing Community Receptivity to Change. 

When information on birth control and similar ideas was introduced, 

it was apparent that not all villages had accepted and made use of it. 

From the standpoint of information flow, one hypothesis follows inDDediately, 

that there were blockages in the information .£!2!• Some villages, in other 

words, were more reluctant to accept this information than others. 

From our model of information flow, blockages can result from 

one or more of these factors: 

1) lack of communication channels. or linkages, for conveying 

the message to the ultimate consumer, and 

2) information overload,wherein the conveyers of information 

are so preoccupied with other matters that they have insufficient time 

and energy to devote to the transmission of information that would 

- lead to change. Similarly, the recipients of new information are so over~ 

coUDDitted to other matters that they do not pay sufficient attention to the 

new information. 

The first case is illustrated in Viet Nam where inadequate roads, 

physical danger, illiteracy, linguistic barriers, and prejudice toward 

ethnic minorities prevented the montagnards from greater participation in 

development programs of the nation-state. Under these conditions, informa­

tion about new techology and other change programs was not reaching these 

tribal peoples in spite of the national government's recognition of their 

importance to the struggle against the Viet Cong. 

The second type of blockage of information flow is exemplified in 

the lowland provinces of Viet Nam where the people are literate and more 

culturally advanced than the mountain peoples. A province chief 
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Mr. Ba said, "The government in the capital has many employees who are 

well organized and had much time to conceive of programs and immerse them­

selves in details • 11 But he complained, 

They issue far too many instructions to me, most of them in writing 
and I do not have sufficient personnel in my province to do justice 
to these instructions. Provincial government in Vinh Long is over­
burdened by paper work and yet I am required to carry out a multi­
tude of instructions which originate with people in Saigon who are 
not sufficiently sympathetic to my limited resources. 
(Finkle, 1961) • 

Planning the Strategy of Change. 

From this method of analyzing information blockages, we gain 

some clues for implementing change. 

1) The case of insufficient channels of communication. Here the 

problem is basically one of improving a given channel, or of increasing the 

number of alternative channels by which information can be transmitted. 

In Japan, the extension agents improved and increased their channels by 

organizing various local study groups, lecture groups, cooperative associ­

ations, 4-H clubs, and the like. The leaders and members of such groups 

then acted as further channels for the communication of the information put 

out by the extension agents and other information sources. 

Other channels also served to assist the information flow; use of 

co11D11unication media such as radio, newspapers, and television has increased 

in recent years. As an extension agent in one of our northern villages 

expressed it, 1·Because of radio and T.V. the people of this town have increased 

their knowledge. They can easily understand new ideas and the value of pro­

gress. Before I explain these ideas to them, the people already have heard 

about them. So change comes easier because of mass communication.;; 
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2) The case of information overload. According to the theory, 

if we find cases of information overload, we can suggest the following ways 

it may be reduced: (l) Increase redundancy, i.e., repeat thesame message over 

and over until the consumer receives it correctly, (2) Arrange in the most 

effective sequence the amount of information given out at any particular 

time. There are several ways in which information may be sequenced or ar­

ranged: one is a time sequence. If information comes in a predictable 

fashion, then some rule of priority can be established to determine which 

events will be presented and in what order. (3) Store temporarily unimportant 

information for future use. (4) Balance the information load so that tasks 

can be shifted from one part of an organization to another in case of emergency. 

(5) Evaluate the effectiveness of the organization according to its adaptation 

to the environment. In this connection, we could ask: How many linkages 

are necessary, and in what ways do they balance the information-carrying 

capacity of the organization or system? An increase in the number of linkages 

sometimes means an increase in the distortion of information. On the other 

hand, a large number of linkages may also function to reduce information-over­

load as well as to provide other kinds of payoffs. For example, if the sole 

source of ideas and information about new agricultural technology in the 

village were a single individual, the number of linkages would certainly be 

reduced to a bare minimum. At the same time, this individual's political 

and social power over the people he served would be greatly enhanced. From 

this perception of leadership it follows that the most influential and power­

ful members control the most relevant information for the organization. 

In short, social power can be defined as a function of the scarce inf~rmation 

controlled. Leadership can exercise control over the membership by selectivity 



in the kind and amount of information he passes on. An example of this was 

found in Viet Nam. When the president originated the agroville program, he 

had prAnAi..-• jdeAs cf what it would accomplish at the village level. As 

the information f lor.,o• L'a:Vlll t:he proaidency • through the province• the district, 

and the village office to the village worker, the original message had been 

distorted and the content removed. Therefore, the original information never 

got through to the people for whom it was intended. If there had been a num­

ber of direct channels to by-pass the intermediate linkages, such as news­

papers, radios, television, and a large number of local associations, this 

distortion might not have resulted. 

The relationship between locus of power and control of information 

will be a subject for a future paper. The main point concerning the number 

of linkages and distortion is that some optimum balance between an increase 

of linkages and an increase of distortion must be established. 

Summary 

In summarizing, we would like to emphasize that the information­

flow theory presented here is a further development of the ideas contributed 

by Robert Redfield, George Foster, and other anth~opologists. This information 

concept is also finding its way into applied anthropology and other disciplines 

involved in development programs. We cite an instance from an article by a 

high administrator in the AID program (Ohly, 1962: 142). 

Another troublesome, and again almost universal problem concerns 
the construction of institutional bridges between a central government 
which has traditionally been only a tax -collector and policeman and 
the millions of rural inhabitants which it now must also serve in 
an affirmative foahion--brid.ges that w:Ul · permit the channeling of .. ;,.• 
vast stores of information and many services to the man at the 
grass roots level. Where does one begin in creating an agricultural 
extension, a community development, or public health system1 -
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Should one build out from the center, build toward the center from 
the grass roots, or build in both directions at once1 To the 
dispensers of foreign assistance such questions are of central 
importance. No foreigner can expect his knowledge, skills and 
values to "rub off" directly on more than a handful of locals, and 
yet the value of what he communicates will often be insignificant 
unless it is recommunicated to, and affects the action of, the 
mass of people. This means that much of our thought and energy 
must be dire.cted toward the creation of new local institutions, or 
the adaption and extension of old institutions, to perform a 
function which is largely new to these societies--that of con­
tinuously disseminating to vast audiences the knowledge and skills 
which are communicated to the very few locals with whom foreign 
technicians can ever personally work. 

At present we know far too little about the ways in which institu­

tions of this nature can best be developed. This same AID official goes 

on to advance the possibility that research should not be carried out at 

the local level, that foreign aid deals with the complex problems of an 

entire, national society. He suggests that "it is a large intellectual 

jump from research data on problems of a specific Vietnamese Delta village 

or of a community development project in the highlands to reliable guidelines 

for dealing with the many interweaving forces that affect Viet Nam as a 

whole. It is a jump we have to make, and we need your help in doing so.11 

(Ohly, 1962, p.144). 

We feel that this paper, which explores the problems of institu­

tional linkages and communication channels. is a step in this direction. 
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Dear Iwao and Jack: 

Daniel F. Wozniak 
302 Wilkes St . 

Berkeley Springs, West Va. 

Here is the outline I promised you. It is based primarily on 
the summary of our discussions and my notes on the Donoghue­
Ishino third culture seminar presentations. I have also 
thrown in a few comments on theory bas~d on Kelly. 

The primary purpose of this outline, it seems to me, is to 
induce a structure by attempting to identify and isolate 
apparent and emer~ing elements and placing them into some 
sort of relationship or pattern. 

The main function of the outline, it seems, is to stimulate 
further developmental thinking and discussion. Also, I hope, 
that we have identified a sufficient number of elements and 
can see vague outlines of a structure so that we may develop 
a section or two more fully. 

The prehistory discussion suggests some important gener~lizations 
---which you pointed out in the seminar presentation, I 
believe, and in our discussions--that can serve as a cue to 
the developmentaof the theoretical section. Also, these 
generalizations can be used as a cues in the organization 
of the prehistory or evidence section of the book. 

Some of the cue words or phrases in the outline include: 

the constant emerging of something new, genetically 
and culturally, that seems to run through the entire 
history of mankind; the notion of constant reorganization 
and adaptation of culture; the stablizing influence of 
culture on genetics (and the current problem imposed 
by culture produces, thermonuclear explosives, which 
may upset the genetic stability); adaptive radiation; 
etc. 

As the theoretical structure emerges more cleariy, perhaps 
you will feed data to me for processing and further develop­
ment. Perhaps I will be able to plug in some of my speci­
fic materials. 

This can be discussed when we make our E. Lansing visit--­
as soon as either Hidy and/or Mal MacLean are available. 
At that time, I have some questions that are suggested by 
discussions--one is a philosophical point, relating to 
determinism. 



A note on publication: 

Daniel F. Wozniak 
302 Wilkes St. 

Berkeley Springs, West Va. 

1) It might be to our advantage to push the development 
along so that by September 1 we could have an outline to 
give to a publisher. 

a) Please feel encouraged to feed materials to me for 
processing and writing. This is a most welcome break 
in my routine. 

2) The theoretical materials (particularly the communication 
view combined with the genetic notions} might make a 
journal article. Perhaps we should also consider one or 
more scholarly journals for this material before long. 

Incidentally, you will note from the outline that I now have 
a competent, young typist. Please feed us materials--we are 
geared to work. 

Thank you for the information on the position. I don't mean 
to push you on this score, I am just interested. 

Regards, 

s~ 
Daniel F. Wozniak 

August 15, 1962 

Drs. Jack Donoghue and Iwao Ishino 
Department of Sociology and Anthropology 
Michigan State University 
East Lansing, Michigan 

eaf 



• 

August 8-12, 1962 
'.ffozniak 

TITLE 0:8' BOOK: Theta lifil! 

By John Donoghue, Iwao Ishino and Daniel ]1. Wozniat 

Intended Audience: 

New Yorker, Harp ers, Atlantic Ivlonthl_;y, Esquire , Saturdaz Review, 
type of audience; college graduates, sophisticated , i ntelligent , 
medium high socio-economic level, fairly well informed, cosmopolitan. 

The purEose of t his outline : to present a rough organization of 
some of the material s tacen from discussions by Donoghue, Ishino, 
and Wozniak. 

This outline is divided into five parts: 

~. Introduction 

II. Pre his to ri : The Story of Cultural and Biol ogi cal (Genetic ) 
Development of Manlcind 

III. The Le 5ac y of Prehistory for Contemporary Man 

IV. _l'.heta Man Theory : the emerg ing generalizations , the e .. merging 
structure 

V. Theta Templ l,te Appli e-d to the Contempo rary Sc™ 
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Part I : Introduc t ion 

I . .;{ischauer and Fairbanks , East Asia., The Great 'rradi tion , p6 : 

"fhere are many signs in East Asia as elseuhere in the 1-Jorld , 
of the r;rowt h of what may be called a common world cult ure . 
In every phase of life, whether lt be transportati on facilities , 
political systems , or even ethical ideas and family relations , 
li e and t he peoples of Bast Asia today , have much more in 
common t han we did a cent ury ago . 

"Ultimately , the growth of this common Horld cultv.re and of 
mutual int erests , may greatly facilitate harmonious under­
standing among the various parts of t he world . In the mean­
time, however , the process made the understandi ng more 
difficult . A mixing of things t hat are fami liar to us with 
t hings that are quite foreign, tends to confuse , rather 
t han enlighten. Hor eover , culture change in t he East 
Asia , as in t he rest of t he world, have been accompanied by 
violent upheavals Of all sorts . If China had actually 
been unchanr-ing: , we ·1-1ould find it much easier to under­
stand , no matter aow different its culture from < 
that of t he ,lest. Instead , qhina has been ohangine rapidly 
and explosively. Our task of focusing cl early on t his 
alien culture is compounded by its rapid motion. 11 

II . In a fast changing world , we find unfamiliar things in a 
familiar context , and familiar things in unfamiliar contexts . 

A. Sorting out these familiar and unfamiliar t hings in 
their contexts and their bewildering combi nations 
in a systematic ·way through the study of cultural 
his tory is one of ·t;he tasks of this book . 

1 . Exampl e : a man from Kenya rTho had fought t he 
British in t h e 11au !-1au movement a few years ago 
is now in the u. S . learning about cooperatives . 

2 . To understand such examples as the Kenyanese 
problem, we must sort out t h ese items in the 
context , trajectory , and stream of history . 

B. Unless we have t hi s cultural history ( ·t;heta culture 
theoretical perspective) , theJ world will continue to 
be a bl oomi ng , buzzing , bewi~ring, confusing set of 
events . I\ 

o. 1f history is a vital part in t h e process of understanding 
of the cultural changes taking pl ace now, then the book 
must present dat a of a rather detailed sort . Mss5- 6 • 



III An objective of the book is to provide a theoretical 
framework based on a new way of analyzing cultural and 
biological history of mankind which would enable the 
reader to organize the many small occurrences and dif­
ferential behaviors of people in the world today that 
may take for granted at present. 

A. Obtective : To influence like Reisman 1 s notions of 
other dir ectedness and Warner's concepts so that 
one no longer sees people or society without being 
influenced by these concepts. 

1. Once they read book and once they have learned 
notion they will no longer view what is going 
on in the present world without having some kind 
of theta culture framework. 

2. No longer think of people as foreigners, as aliens, 
and as we and they, we should have our readers 
think in terms of alpha, beta and theta culture. 

3. Traditional concepts of nationals and natives 
and indegenous peoples, and so on, ought to be 
modified by these concepts that we are present-
ing here. 2-3mss 

B. Objective of this book is to present a comprehensize 
story of the development of human culture without 
the unnecessary baggage of jargon that is currently 
available in scientific literature. mss6 

1. Anthropologists have been able to pull together 
information and data from various disciplines-­
paleontology, archeology, linguistics, etc, to 
make a rather meaningful story of the develop­
ment of culture or the history of man from the 
very beginnings. 

a. Unfortunately, much of the story of cultural 
history ls wrapped up in the particular 
jargon of the subdisciplines. 

b. Terms like paleolithic, neanderthanl, 
neolithic, etc. are examples of these 
jargons that make communication difficult. 

c. We can tell the story of cultural history 
without the jargon, and thereby communicate 
a story, a message, that would be under-
standable to the layman . mss6 

2. One barrier to understanding is the tendency for 
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each people to believe its contribution to world 
history has been greater than other peoples. 

a. Another is the ethnocentric cosmology people 
haye; for example~ religious cosmologies that 
interfere with scientific findings. 

b. People still speak of Adam and Eve and the 
Garden of Eden. 

c. In any event, the natural cosmology of any 
race, tribe, or nation has pulled together 
all the relevant information with respect to 
accurate time spans, space distrubution of 
all peoples on the earth into a coherent story. 
mss6 

3. Objective: 

a. Write this book so that it becomes for readers' 
experience that seminar becomes for :partic l pan t s 
(think built-in). 

b. Present a theoretical model by which the par­
ticipants or audience can lock bits of infor­
mation so that they can begin to understand the 
various strands of history, various strands of 
culture that make the present rapidly changing 
world more meaningful and more understandable. 

c. Emphasis is on descriptive model derived from 
a new interperzattan of cultural and biological 
history of mankind. 

d. This kind of history can be told without getting 
into emotion laden items such as communism, etc.; 
neutral history, cosmic viewpoint, looking at 
mankind as a whole, _not separate entities, races, 
societies, etc. 

o. Purpose of new look: to make sense of the world and 
utilize the vast knowledge of human biological and 
cultural history. 

1. Essentially Alpha, beta, theta, is a new way of 
looking at culture and mankind. 

D. Objective: To describe the evolution of alpha to beta 
to theta culture. 

1. Adaptive radiation is a term which may be applied 
to this process. 
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IV 

E. Practical purpose of all this: To enable the 
individual to apply the theoretical framework and 
to see the events around him as meaningful; make 
predictions regarding future. 

F. Purpose is to discuss communication at a broader, 
more inclusive level than the interpersonal 
(person-to-person) level; provide broad historical 
perspective; only. interested incidentily in teaching 
and communication concepts. 

Methodolo gy : Develop a limited number of terms which 
would constitute the basic elements in a "flannel board" 
type model; each term would include complicated ideas 
when strung together. 

A. The story of man (history of culture) has been 
written before. 

1. We are striving for a model for understanding 
this cultural history. 

2. Essentially we are preparing a "flannel board" 
type presentation. mss6 

B. A reader may use the whole model to reorganize his 
thinking about cultures and how he fits into that 
cultural system. 

c. 

D. 

1. This scheme, therefore, if presented correctly 
and adequately, should provide any human being 
within this society or any society with a framelil 
work for placing incongrous things together in 
an understandable way. 14mss 

The model is a new approach to what has been handled 
in a traditional fashion in anthropology. 

1 
Both the scheme and model as~whole and their subparts 
should be a kind of template by which our audience 
could look at work and make sense out what they are 
experiencing at the moment. 
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Part II: Prehistory: The Story .2.! Cultural ~ Bimlo gical 
Genetic Develo pment .21., ankind. 

I. The underlying theme of importance is the constant 
emerging of something new---genetically, and culturally. 

A. This is the big point of the total history of man­
kind---genetic and cultural development. 

II. Culture is defined as an organized set of understandings, 
beliefs, and values manifest in art and artifact, which 
characterizes a society and differentiates it from 
other societies. 

A. General processes include Aeinterpretation, re­
organization, reformulation, reassembling. 

1. I~dividual perception ara important. 

2. These processes have conseq_uences. 

B. Vis1.:tals n1i t:;1:1. t i j:it:_;J_u.de : 

1. Evoluti0n of life 

2. Primat_e evolution 

3. Early man and history: time-space 

4. Increase of human population 

5. Landmarks in culture history 

III Culture happens over time. 

A. Were in a constant reorganization and adaptation of 
culture. 

B. This may be demonstrated through the history of life: 
4 billion y ears a go life on ear t h ~an devel opment: 
Biolo gi cai- --geneti c 

Mammals 

Birds 

Reptiles 

Amphibians 

Fish -
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c. Constant emerging out of new forms and adaptations 
to changing environment is the important point 
here. 

Today Lemuroids Proto New Monkey 
Tarsoids, Shrews primates world old world 

generalized 
types, .~ dwellers 

75 million years ago 

1. Specialized types, lived on earth. 

2. Primates developed 3-d vision 

3. Tree livins; ani mals 2 ne ed 3-d vision 

4. Generalized animals. 

D. Toda;y: Africa Europe Asia America 

Homo Sapiens xxxx xxxxxx xxxxxx XXX 
20,000 xx xxxxxx X 

75,000 
Neanderthal XXX XXX XXX 

200,000 
Neo/anthral xx xx 

650,000 
Paleo-anthropic xx 

E. Man developed in Africa and fanned out. 

1. Climactic changes affected man. 

2. Idea of areas. 

3. We know the ages by recognizing geological 
time periods. 

4. All men have common ances~ory,then why different 
colors, black white, etc? 

- 6 -

apes man 
gar. 
orangatang 
chimps 
gibbons 



5 . Generlalized more developed . 

6 . Man moved out in small groups- - ice age, isolates 
some , there are not intermarrying , breeding in 
own area . 

7. Inbreeding not total imbreeding, isolated , neu 
type of men. 

8 . Reor ganization of genes , lighter skins more 
adaptive in Europe , in Africa, darlc skins of 
value , Asia, different thing happened . Cultural 
impact on man--gentically, etc . 

F. Culture and population growth: 

1 . Industrialization 200ad 

2. Food producing 1700ad 

3. Hunter and gatherer 10,000 before present 

4. Domestication came AFTER food growing , staying in 
one place, more children reared, wheat growing 
spread, rice 6rouing , (SE ASIA); sedentary life, 
exploding population; industrialization again, 
population explosion; change ~ake of the pop­
ulation. 

G. Gro1·1th of cul ture thru time 

IV Energy: Surplus emergy permits specialization, cities, 
scholars , etc . 

11 Cul ture is an organized set of understandings and has 
an i mpact on perceptions; trapezoidal wi ndow, raindrops 
problem, art are examples of different forms and revolve . 

1 . Bel ief systems 

2 . Oul tural perceptions 

VI What does impact of cultural history have on communication? 

A. Diversity of culture, sources of conflict, of socio­
economic- political upheaval . 

B. \ray overpopulation? Techniques for sustaining life--­
maybe ue now have these goods , know-hon to control 
cultural change; seminar is oriented toward these 
goods . 
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- Part III: The Legacx of Prehistory for Oontem,£_orary Man 

I Wnat 
man. 

The consequences of a million years of cultural 
and genetic history. 

The data that constitute the raw material from which 
cultural theory is derived. 

the legacy of prehistory means for contemporary 

A. Tremendous diversity of cultures in the contemporary 
world is one consequence. 

1. This diversity helps us to explain in part what 
produces political, economic and social upheaval. 

2. This diversity helps explain the rising population 
and threat of populati9n explosion. 

B. A second look at how this diversity of cultures emerged. 

1. The haphazard transmission of cultures from one 
place to another. 

2. The unplanned growth of t~chnical means of 
transmission. 

C. Because of the transportation and communication 
revolution, something is happening to notion of 
culture, a new concept is emerging, which we call 
the third culture. 

1. New culture patterns withbut a specific point 
of origin. 

2. All peoples are contributing to this. 

3. Illustrations: 

a.) food 

b.) science 

c.) education 

D. Why a third culture? Because a universal set of values 
are emerging regarding: 

1. hunger 

2. health 

3. opportunities for creativity 

4. economic development 
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II 

E. Examples of the third culture: Which is emerging now 
·. inch;i.de: English language, new spoken all over the 

world: cross culture--No one country owns it. 

1. Oonseq_uences are that people who are underdeveloped 
in maintenance, tectology etc. are developing a 
common value systems that is cutting across 
political boundaries. 

1.) Hunger-----agricultural experiment stations, 
no hL.wmn sho lJ.ld be without food; 

2.) Health----no man should suffer from disease, 
difference of medical knowledge; extent of 
human life. 

a) New value system is emerging 

3.) Opportunity-----every indiv~dual should be 
given the opportunity to develop his native 
skill; 

4.) Economic development. 
'YI I o,,..t\. 

AID Commu•i::111• Seminar, trained technicians are examples 
of an attempt at a programmed change of culture--­
specialists in engineering, technology, etc., make 
predictions, plan for change. 

III How do origln of mankind ideas fit the theory of evolution? 
What should we believe? 

A. Third culture attempts to bring together cultures of 
the entire world. 

B. Culture in traditional sense lies in a specific society. 

c. Third culture is a set of patterns not identified with 
one society. 

D. Examples: corn---all over world now 
tobacco---all over world nww 
English---all over world now 

E. Impact has been felt in religion, science. (Organizations, 
international in scope) etc. 
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- Part IV: .Theta £1~. Theo!'.,l: A Model, of, Theta ~. 

:b.merging General izati ons, Emerging Elements, ~ Structure. 

Notes ~ .~.Q.U. 

I. Man looks at his world through transparent pattenns of 
ternplets which he creates and then attempts to fit over 
the realities of which the world is composed. 

II. 

A. The fit is not always very good, yet without such , 
patterns the world appears to be such an undif­
ferentiated homogeneity that man is unable to make 
any sense of it. 

B. Even a poor fit is more helpful to him than nothing 
at all. 

c. Constructs are ways of construing the world and 
enable man to chart a course of behavior consistent 
with other courses of behavior or inconsistent with 
them, intellectually reasoned or vegetatively sensed. 
(Kelly p9) 

A theory fay be considered as a way of binding together 
a multitu~e of facts so that one may comprehend them all 
at once; When theory enables us to make reasonable precise 
predictions, one may call it scientific. 

A. Theory is a tentative expression of what man has seen 
as a regular pattern in the surging events of life. 

1. Theory, being itself an event can in turn be 
subsumed by another theory, or by a super­
ordinate part of itself, and that in turn can 
be subsumed by another. 

~ 
B. A theory binds or a@t@~mines tmPt events which are 

subordinated to it. It is not determined by the 
events themselves, it is determined by the super­
ordinating point of view of the theorist. 

1. Yet bl must conform to events in order to predict 
them. 

2. The number of alternative ways of conforming are, 
as far as we know, infinite, but discriminable 
from the infinite number of ways which do not 
conform. (Kelly 18-19) 

c. Theories are the thinking of men who seek freedom 
amid swirling events. 
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. e 1. The theories comprise prior assumptions about 
certain realms of these events. 

2. To the extent that the events, may from these 
prior assumptions, be construed, predicted and 
their relative courses charted, men may exercise 
control, and gain freedom for themselves in 
the process. (Kelly 22) 

D. Theory is a way of binding a multitude of facts--­
it provides an explicit framework within which 
certain deductions may be made and future events 
anticipated. 

1. Provides a general framework within which certain 
facts may be held in place, pending one's 
induction of some specific principle among them. 

2. Theory acts as a tool for the man who actively 
seeks to anticipate the future and to explore 
its possibilities. (Kelly 24) 

E. Viewed from the perspective of centuries man may be 
viewed as an incipent scientist; each individual 
formulates own constructs thru which he views the 
world events. Every man is a scientist, man seeks 
to predict and thus to control. (Kelly 12) 

Theta Theory : 
I. Traditional ways of organizing the developffi.@ntof)f 

culture, that is, paleolithic and neolithic ages to 
ages of civilization and industrialization may be 
recast into a sequence of alpha, beta and theta culrues. 
(pl mss) 

A. Alpha= prevailed during paleolithic and neolithic periods 

B. Beta= probably comes in at the time of the civilizations 

o. Theta= perhaps begins around 1900 

II. Synchronic look rather than historical look at developmeent 
of theta culture. 

A. Dimensions of theta culture: 

1. Ideology 

2. Roles and statuses (drs, professionals, scientists 
basic sharing) 

3. Values (universal declaration of human rights, etc) 
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B. Example of roles involved in theta cultQre; there 
are a number of doctors, professionals, professors, 
scientists, people in categories of this kind, . 
whose basicknowledge and information are shared and ~- v-~"'5 1'V1' '-ti(~A. 
omitted among themselves. 

But these people, to the extent that they participate 
in their professional act1v1t1es, are not necessarily 
tied down to their own local cultures, but are tied 
to an international culture, namely, theta culture. 

1. Thus, a medical doctor in Indonesia could 
participate as a scientific doctor in the 
theta culture, but .. w·1 th respect to his 
religious orientations, his family life, his 
kinship relationships, he participates as a 
member of the beta culture, and perhaps even 
that of the alpha culture. 

2. Finally, example of social organizations, 
numerous international scientific organ1zat1ons-­
·world bank, UNESCO, etc. that representsth1s 
third dimension or theta culture. (pc mss) 

III. Communication model a s a relevant templet to apply to 
cul t ur al hist'ory . Evolution of man and evolution of 
culture in communication terms: one generation is source, 
offsprings would be receivers, offsprings 1n adulthooa 
become sources to children, etc. 

A. Two basically different OOMMUlHOA'rlON CHANNELS through 
which information or messages flow: 

1. Basically biological, ie, genes transmitted from 
generation to another thru the genetic mechanisms. 

~. Uultural--parents teach children what to say, how 
to behave, how to thinlt about the universe, etc. 
This is culrual channel of information transfer. 
(p'7 mss) 

B. Biological information transfer includes four 
mechanisms bywhich some of the transfer taKes place 
and how the information may be altered in the 
process. 

1. Mutations (like produces like, but with variations) 
error, misinformation--random mhange in genetic 
terms; 

2. Genetic ctr1ft, systematic changes taking place 
within a system. 
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.e 3. Gene fLow: same thing as crossbreeding or 
hybridization. 

4. Selection: environwent in which the population 
exists exerts certain kinds of pressures favoring 
the continuation of certain genetic traits and 
elimination of other genetic traits. 

C. Environment exerts certain kinds of pressures 
favoring certain kinds of genetic traits and 
eliminating others. 

1. Four mechanisms operate in systematic way over 
many millions of years have brought various kinds 
of species of life on earth. 

2. Four mechanisms help explain how man evolved from 
apes or ape-like creatures and in turn from 
monkeys and more primitive forms of primates. 

3. Trace this to homoSapiens: large brain, upright 
posture, skillful pair of hands. 

D • .At this point, second channel of information appears: 
cultural dimension. 

1. Beginnings of culture primitive--gradually 
developed in this area till now he goes into 
outer space. How did process take place: 

2. Four stages comparable on cultural level to 
genetic stages: 

a. Mutation--------invention or discovery 

b. Genetic drift------drift 

c. Gene Flow----diffusion or acculturation 

d. Selection-----------selection 

E. Time dimension: roughly one million years ago small 
brained primates on earth. 

1. As social life changed, brain size incfeased 
and culture increased appropriately. Finally 
both biological and cultural aspects go on 
until man appears. Homo Sapiens emerged roughly 
50,000 years ago. 

2. Took about one million years to fifty thousand years 
to develop modern man---Homo Sapiens. 
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IV. 

I 

a. Fifty thousand years man has not changed 
biologically very much: l'8:~ieal variations 
only important one. o.~ 

b. Various racial types developed within the 
last thirty-five thousand years. 

c. Brain capacity, intelligence temperamental 
characteristics not changed in thrity-five 
thousand years. 

F. WHY: Culture has been stablizer for genetic- development. 

G. Tremendous change culturally occured: 
hunter and gatherer, then small society, 
kinship is important. 

H. Man has developed culture, he could put on more 
clothes when it got cold, build fire to keep warm, 
medicines to restore health, etc. 

1. Culture thus intervenes to protect man•s biology 
from being subjected to environmental stresses 
and straina--selective process of natural 
environment would have occurred if man continued 
to live as primitve. 

2. Man could determine his future biology by careful 
selective breeding and use of artificial insemination. 

\V---4; \) 
The Cultural channel: ---lA bout ten thousand years ago, man 
hunter and gatherer, fought disease, climate looking for 

food. 

A. Domesticating of Plants and Animals took place which 
was an advantage over the hunter and gatherer. 

1. Areas: South west Asia from western half of India 
to Egypt to Oaspain sea--first most important one 
in this respect~ 

2. SW Asia= Wheat, barley, oats, sheep, goats, horses. 

a. 2nd center= SE Asia= Thailand, Burma, In­
donesia, Vietnam, etc. rice culture, taro, 
breadfruit, coconut etc; chicken, pig ahd 
water buffalo. 

3. 3rd center= central and South America= beans, 
squash, corn; llama, guinea pig; alpaca. 
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B. Each center spread out in every increasing circles 
and eventually each of these complexes developed a 
high civilization. 

1. SW Asia= civilizations of Egypt, Mesopotamia, 
Mohendo Jaro , 't..v..,re, ,(<:t~· 

2. SE Asia= China, Korea, Japan, Viet Nam 

3. third New World= Mayas, Aztecs and Incas 

C. Diffusion: Wheat complex moved throughout mid East 
eventually into Europe--then to America. 

1. Wheat came into contact with American Maize complex: 
here Europeans learned to domesticate turkey, plant 
corn etc; tomatoes; pineapples, cotton, tobacco, 
potato. 

2. Rice complex split in' two directions: Pacific 
Islands far eastward as Easter Island and Hawaiian 
Islands, spread over the intervening islands: 
other wing into north: china, korea, japan and 
philippines. 

3. Note: As we review flow and the diffusion of these 
cultural items, we understand the fact that Am diet 
today includes materials which has been brought 
into this society from many parts of the world. 

D. Thus we could untangle the various mixture of cultural 
items. 

1. Kenya farmers raise peanuts, cotton, corn, rice 
and wheat. Borrows from all over the world: truly 
member of the third culture. (pl2 mss) 

2. Wheat now associated primarily with Western 
civilization: corn with American indian civilization; 
rice East Asia but each of these have borrowed items 
from others and in world. 

3. Industrialization is comparable and could be traced 
irt time and space. 

4. Basic idea of industrialization developed in Europe 
around 1700 and by 1900 reached US by 1930 flowed 
into Soviet Russia; 1890's into Pacfic and to 
Japan; 1950-60 1 s Africa, Southeast Asia and Latim 
America. 
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v. Saltation: certain leaps in the development or progress 
of technology, underdeveloped countries are skipping stages. 

VI. Gene pool notion is important: no single individual has 
all the cultural attributes of' his cultural group or 
population. 

A. Single individual may have cultural attributes that 
belong · to another culture gene pool. 

B. Individual can have cultural attributes that belong 
to another culture gene pool. 

c. One person can be alpha, beta, theta at same time. 

VII. Energy is .subject to flow or not flow by kind of information 
people have. 

A. Cottrell 1 s notion that underdeveloped countries did 
not have enough energy resource even if exploited 
every bit of energy they had. 

B. Flow of information may bring in greater energy to 
that country. Birth control information is an 
example of information influence. 

C. Power: is essentially information. Pol power cari be 
translated into the information control. Power 
holders are information flow controllers. 

VIII.Gatekeepers in cultural system; gatekeepers subverts the 
cosmic view---notion that they are manipulated by the 
system and cannot manipulate the system. 

IX. Culture: Theta culture programmed for the computer. 

A. Computer as a society and its program essentially the 
culture, as computer learns and records information in 
certain way and then adapts itself to the environment, 
new inputs into the computer symbolizes the process 
culture change. 

B. Computer that act as computers for other computers 
feed in information to other computers, that is the 
theta culture. (18mss) 
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;·. 

• • II 
;,/~ Fart V: Theta ~ mplet Applied .E_ Contemporary Scene. 

,,.- I. International r~li.a,tions---relationships between countries, 
etc. 

A. Industrialization and theta culture---

1. Example: USSR and USA similarities 

2. European common market, etc. 

II. Religious 

III. Education 

IV. Technology 

V. Values: changing values; conflicts, psychological 
disruptions. 

A. Male-female roles in the USA 

B. Male-female roles in other countries 

1. problems of dominant, independent woman, inadequate 
man kind of notions. 

2. the conflicts created inside participants and 
others who are committed to theta and are 
becoming theta men. 

o. Others: on smaller scale perhaps. 

- 17 -
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The process of encouraging con~unity action is a very complex operation 

which involves many people with a wide variety of skills and talents. Here at 

Michigan State, for example, we have on our community development staff, urban 

planners, sociologists, polftical scientists, economists, geographers, and 

anthropologists. When such a team goes into a community on some development 

project it could entail the active participation of scores of other people 

including local government officials, business leaders, professional people and 

many other publ le-spirited individuals. To coordinate effectively the activities 

of such a wide range of workers, some kind of action pian is necessary. Network 

analysis is a technique for planning and executing a coordinated effort on some 

project of community ·action. The ideas for this network analysis have come out 

- of management planning systems known as Program Evaluation and Review Techniques 

(acronym is PERT) and the Critical Path Method. 

' Statements which have attempted to organize the various phases of community 

action programs, of course, are not unique. A good example is one published in 

Adult Leadership, February 1953, entitled, 11 lnitiating Social Action. 11 (See 

attached sheet# IA and B.) This Adult Leadership plan contains 13 phases, 

each with a number of subsidiary steps. These phases are: (1) Looking within 

the action group, (2) Looking at· the community outside, (3) Identifying possible 

action targets, (4) Assessing the group, (5) Assessing readiness of the com-

·munity, (6) Selecting one action target, (7) Translating ideas into action plan, 

(8) Assessing community forces relative to action target, (9) Planning the first 

action step, (10) Preparing the group for the first step, (11) Involving outsiders 

as partners, (12) Taking the first step, and (13) Redefining the action target. 
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Let us now take this example and see how it might be translated into a 

"network analysis" technique. The first problem. is tu diagram the logical 

sequence of the 13 phases. This is done by letting an arrow symbolize each of 

the 13 phases and 11 networking11 the arrow into a logical scheme. Thus, the 

~dult Leadership phases will look like this: 

~ 
4 7 10 

3 > r)J 6 r\ ~ > ~.ll:;, J.4 ~ 

~) ~ ~ \_J' 
There are certain conventions in "reading••· this logical network. The 

arrows designate the activity (or activities) that need to be accomplished. 

Each arrow now represents an activity (or a set of subactivities) and the total 

network of such arrows designates the~~ order in which each activity fits 

into the total scheme. If individuals are assigned different activities 

because their time commitments and competencies differ, then each individual 

can see by this network diagram where his particular assigned work fits into 

the total community action program. Let us say that individual A is responsible 

for activity 6 (see arrow 6). this means that his particular responsibility does 

not begin until activities 4 and 5 have been completed. It also means that 

logically activities 7 and 8 should not begin until the completion of activity 

6, for their action depends upon decisions and information gained from activity 

6. The logical place of other activities is also succintly represented in this 

network. 

Now, let us m.ove to the secol")d problem of network analysis. Suppose that 

the particular community action program is one which is farily routine for our 

community development team (say, a program to institute a zoning ordinance), and 

we have enough experience now to estimate the number of weeks it takes to com­

plete each of the phases listed in the above logical network. If this is the 
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case, we are ready then to move toward establishing '(in addition to a logical 

network) a time al location network. Li::t u :; ;-1ss urne thclt the foi lowing number of 

weeks are necessary to complete the respective activities: 

Activity Number of weeks t o complete activitt 

1) looking within the action group 

2) looking at the community outside 

3) identifying possible action targets 

4) assessing the group 

5) assessing readiness of the community 

6) selecting one action target 

7) translating ideas into aition plan 

8) assessing tommunity forces relative to 

action target 

9) planning the first action step 

10) preparing the group for the first step 

11) involving outsiders as partners 

2 

4 

2 

2 

3 

2 

4 

12) taking the first step 5 

13) redefining the action target 

We can now add this information to the network 9iagram by indicating the 

number (of weeks needed for completion) in a 11 box11 beside the activity number: 
DJ IIl 

4 7\21 10 

3 [2J ➔ r"'\. 6 C1J > ~ 9 \21 ? /\ g_.1:51 _u_B: 

~ V. Vm 'V. 
Taking the problem of activity 6 as an e~amp.le, we can s~e by this network 

diagram that it should not get started until the beginning of the e)ghth week 

{cumulate the times of completion for the preceding actrvities). Similarly 

- activities 7 and 8, which are dependent upon the completion of activity 6 should 

not start until the beginning of the tenth week. 
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By such analysis we can estimate the time of completion for the total pro-

grapi. Simil'arly, as the project proceeds, unexp~cted .delays at any step in the -

process wi 11 have consequential delays on dependent or still uncompleted activ-

ities in the program. The consequences upon the completion date can be estimated 

if such delays in any intermediate phase occurs. 

The foregoing discussion briefly alludes _to the kind of analysis that is 

possible by means of network analysis. All of the refinements and implications 

of the method, of course, cannot be indicated in such .a brief presentation but 

it is hoped that some idea of the general value of network analysis can be 

gleaned from the above. 

I wo..ild like now to move to a slightly more complicated sequence of activ­

ities that a community action group might wish to take. For this example, 

have assumed that a citizens I group (ref erred to here as a 11 Act ion G roup 11
) carne 

to our Institute for Community Development for consultation purposes on some 

problem. As the attached diagram indicates (see sheet# 3A and B), I have ; lsted 

20 activities that could be considered in the goal or image setting, planning, 

action, and evaluation phases of the project. These activities are now net­

worked into a logical diagram (see sheet #2A and B). 

In our training program for community development workers, a network of this 

kind has been helpful as a pedagogical device as wel 1 as a planning device for 

them to carry out field research programs. As a pedagogical tool, these networks 

have facilitated communication among the members of the class because they tend 

to reveal hidden assumptions, muddy thinking, and false expectations each has 

held about change process in the community. On the planning level, the networks 

have provided us with the incentive and technique to sequence the multitude of 

specific activities that should be taken into account when a person plans to 

study a community action program. 
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