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ABSTRACT

The arctic and subarctic regfons of Canada ale increasingly

developing as integral, participating parts of the total

Canadian and world scene.. Basic to this development in

the North are the 'human, natural physical, and designed or

man-made environments. This study is concerned with one

aspect of the designed environment: human settlements. On

the bas3,a of m evaluz.tion of the existing settlement

planning situation, an attempt is made to develop a skele-

tal, yet consfstent, theory and methodology for settlemnt

planning in the Mackenzie River Delta, Northwest Terrftopies.

The approach 1s from a comprehensive point of view, &nd *

includes social, economic and physical criteria directly

in the planning process, A combined systems-factor analysis

technique is experimentally developed as an aid to creativity

in the planning process. Preliminary results indicate

both an immediate practical use and a good potential for

the further development of the approach as a planning tool.
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CHkPTER.ONE / INTRODUCTION

I.'1 The Program and Aims

This present study arose through a request by Federal Gov-

ernment Officials for a planning 7'rramework1f to aid Northern

settlement planners. These Officials felt that the present

state of planning in the North could be improved, and

requested.ways in which these improvements could be in-

itiated. It was particularly felt that existing studies

on the North were, in general, of little direct benefit to

a planneri

The research project, therefore,* evolved as an integrative

approach to settlement planning in Northern Canada. It

represents the combined interests of the author; adminis-

trators and research officials within the Department of

Indian Affairs and Northern Development, Ottawa; settle-

ment planners working in the North; and other persons gen-

erally interested in Northern developwent.

The report is based on two general assumptions:

1) for any developmnt process planning is not only

desirable but necessary.

2) planning approaches which rely on the doctrine of

spontaneous order (i.e. laissez-Faire or piece-meal

planning) or those which rely on an entirely super-

imposed order (such as utopian approaches) are inade-

quate in meeting today's settlement planning problems.%I
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The aims as set out at the early stages by the sponsor of"

the project were:

1) to approach settlement planning in the North from

an integrative point of view, thereby including social,C’

economic and physical criteria as determinants of

settlement form.

2) to develop a planning i'framework'r as an aid for

settlement planners working in the North, and specif-

ically for planners within the Department of Indian

Affairs and Northern Development.

‘3) to approach the project in terms of both short and

long-term benefits. From a short-term point of view,.

the project is considered to be an immediate, practical

settlement plan_ning problem, directing the work to-

wards the practice - as against the theory - of plan-

ning. Because of this immediacy and practical appli-

cation, it is anticipated the results will be of use

primarily for short-term+* planning projects. From a

long-term point of view, the results will have a more

general and lasting effect.

4) to develop the J'framework!! in a form adaptable to

changing conditions of time and place;

5) to develop a planning 'lframework'f that allows direct

%hort-term plans are essentially action-type or physical
plans. For example, they show sites for housing and industry,
areas to be allocated for parks, major additions to the road
network, and SO on. Long-term. plans, on the other hand, are
essentially policy plan&-which try, for example, to anticipate
and guide the effects of change in technology,
and in population growth.

in the economy,
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fnterdiscipli'nary participatfon,

6) to include field experience as part of the study.

I,2 Prelimfnary_Approach

bG_th these general aims set out9 the author studied various

areas in which he could familiarize himself with the North.

The Mackenzie River Delta, W.W.T., was chosen as this area

(refer to rigure i 9 page i) since it has the followfng

important characteristfcs:

1) it represents a major concentration of people In

the W.W.T., and at the same time offers a manageable

size both in terms of land area and population.

2) it has relatively distinct human and physical

regional boundaries.

3) the area includes people with varied cultural

backgrounds. The Kutchfn Indians, the \IJestern Arctic

Eskimo, the "new Northerners" *9 and the average Canadian

are represented alone and in combination.

4) the area fncludes a variety of. topography and veg-

etation.

5) the possibility or coordrnating research as part of

the Mackenzie Delta Project sponsored by the Northern

Co-ordination and Research Centre, Department of Indian

AffaLrs and Northern Development,, Ottawa,

_

*A. term used to describe whites who have established residency
in a Northern town, either because they have set up a local
business or because they have married a native women (Cohen,
1962).
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6) the availability of research data and facilities

at the Scientific Research Laboratory, Inuvik, N.&T.

From May l/66 to September l&%6, the author travelled ex-

tensively throughout the Mackenzie River Delta. Inuvfk

was used as the base settlement. Tho settlements of Tuk-

toyaktuk, Reindeer Station, Inuvik, Aklavik, Fort Yicfherson,

Arctic Red River, and over one hundred outlying bush camps

were visited. A period of time approximately proportional +

to the settlement size was spent in each of the Delta

settlements and its immediate area.

The purpose of the field work was to directly observe and

to document this observation9 in this'way to better understand

and appreciate the over-all functioning of the Mackenzie

River Delta settlements, The author attended as many

private and public functions as possible, met both formally

and informally with people from all age groups, ethnic

backgrounds and occupations, and observed and recorded

generally the observable living patterns in the settlements.

I.3 Prelude to Following Chapters

A rationale or general philosophical basis for comprehensive

settlemnt planning in the Mackenzie River Delta is pro-

posed in Chapter Two. Chapter Three includes an analysis

of the present state of planning in the Canadian North,

an identification of the pa.rtfcular problem, specific ob-

jectives, and criteria for determining men these objectives



have been reached,, The next two chapters deal with the

solution to this particular settlement planning problem:

Chapter  Four presents the proposed solution in theoretical

terms, and Chapter  Five presents the solution fn operatioml_-

terms. The f Inal chapter proposes general recommendat Ions

and conclusions for the study.



CHAPTER TWO / PHILOSOPKIXAL BASIS OF __SZ_TTL$ZDJ'T PLA?JNING

&'I General Considerations

In terms of both understanding and of advancing knowledge

and action, it is necessary that both theory and substantive

bodies of fact be interrelated.* When viewed in this way,

theory serves several major functions:

1) to make explicit the **why's or rationale of the sub-

ject matter.

2) to provide for the cumulation both of theory and

of research findings,I

3) to originate ner/s hypotheses through exploration

of new implications.

4) by providing a rationale, to introduce a ground

for prediction and criticism that is more secure than

mere extrapolation from previously observed trends.

To exemplify these points, firstly consider the situation

where a planner who is unfamiliar with the way of life in

a northern settlement fs forced to rely on his immediate

impressions of the situation and his past planning experience,

in order to make the necessary planning decisions. Assume.

thatin this case the planner concludes that the settle-

ment lacks a sense of "order". That is, because the planner

has only a personal and extremely limited appreciation of

-- _- -- _------  -
s$For detailed discussions on this.topic pefer to (Mertm, 19.%‘)9
(Miller, 1964)9 (Dewy, 1933)~ (Kaplan, 1964), and.
(Westie, 1957).



the sItuationa context, when faced with making a decision

he Ss forced to apply a very general, formalized, and pre-  1

determfned concept of "order" to Z;'ne situation. XLowever,

what does this predetermined concept of "order" mean in a

dynamic, real situatrEon? Does this real situation possess

a unique "order" yet to be determined? Since the planner

is not familiar with the sftuatfon and has no operational

I'guidelinesl? at his disposal, in the context of' the real-

life sStuation, this decision is therefore essentially

arbitrary.

Consider next a planner born and raised in the North and

entirely familiar with the situational context of northern

settlements, Assune in this case that the planner is of'

Eskimo background and has very strong personal preferences

and convictions regardfng the structure and form of settle-

ments. However, without an explicitly stated philosophical

basis, it is likely that any decisfons made by this planner

will be strongly directed towards his personal preferences

and convictions. The chances of these decisions being

publicly acceptable. are limited, Even ff implemented, the

potential long-range success of such decisions is extremely

questionable.,

Finally, consider a creative planner familiar with all the

ways of life in a northern settlement and in a position to

make objective planning decisions. Also, assume that this

~planner has both competently evaluated the problem and



concluded his work with a plan for a particular settle-

ment. Although we now have a %olutionir to the problem,

many questions remain unanswered, such as: operationally,

how is this plan to be implemented; what relationship

does this plan have to the long-range development of the

communfty; by what feedback procedures will the plan be

modified and adapted through time?

From these examples, we can establfsh certain plannfng

criteria for northern settlements:

1) northern planners must be famUfar with the situa-

tional context (i.e. subject matter), either through

experience or by having the necessary inform.ation

readily and operationally available.

2) obJective planning decisions are necessary in order

to satisfy public rather than personal needs,

3) If a consistent, rational and continuing develop-

mnt it% to become integral to northern settlements,

planning decisions must be made in accordance with

an explicitly stated, underlying philosophical

basis.

4) from both an operational and philosophfcal  point

of view, "plans" En themselves, are inadequate in

solving settlement planning problerils.

The sectA.ons following represent a first attempt to sat-

isfy these criteria,



2-.2 Settlem_ent Planning Defined

Although a general theory of planning has yet to be dev-

eloped, a number of works have contributed towards this

end."' The general usage of adjecteves such as region&

settlement 9 city, economic, industrial, and social applied.

to the word "plannfngt*, and the commonality of many methods

and techniques which IAnderlfe the work of all those en-

gaged in planning, suggests a certain unity of approaches

in all forms of planning endeavors.

In an attempt to circumscribe and clarify the field of

settlement planning, a number of interrelated meanings

can be distinguished. Mannheim has suggested a classifI-

cation system which is useful in this regard (Mannheim, 1941).

This classification system is based on the acceptance of

change as one major Invariant of man's natural an& socfd

universe.'++' Mannheim points out that historically m&n has

perceptively related himself to this change process in a

number of ways, and that corresponding to each thought or

flIdea'l phase are very distinct changes %n conduct and action

of which it is a part: idea and action are consequently

- .
"'See the works of Karl Mannheim, Rexford Tugwell, Robert Dahl,
Charles E. Lindblom, Edward Banfield, Christopher Jones, and
Herbert A. Simon.

l  . * l f

'"'This 2.s probably more than an assumption. The vfew that
change is real is represented in Western th,ought by many
noted a& well-respected thinkers from HeraclItus in ancfent
times, to Vito, Schoperihauer, Hegef-, Marx, Spencer, and
Nfetzche, and to Bergson and -Nxitehead In this century.
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closely interdependent, The three fundamental phases,

listed in increasing order of complexity, are:

I) the most primitive form of human thought (prfmi-

tive in the sense of closely relating to anfmal be-

haviour) is characterized by the fact of chance dis-

l Chance discovery

expresses itself' in direct action on and reaction

to the stimulf of the surroundings, The achievement

of thought lies in remembering the correct solution

whfch has been discovered. Although a precise, ex-

acting knowledge of the environment is not necessary

in order to result in a successful adaptatfon, a change

in the environment directly affects the achievement

and necessitates a further chance discovery in order

to ImaintaIn a certain adaptive equflfbrfum.

2) the second, or inventing, phase of human thought

conciously  modifies and directs tools and institutions

towards particular goals. The achievement results

when thought is directly related to the immediate

environment, the probable consequences of this re-

lationship are anticipated, and a process is estab-

lished for selectfng a number of alternatives in order

to satisfy thfs relationship. The potential at this

stage is then to invent objects, methods, insti-

tutions, and a process of selection and regulation.

Owing to an accumulated kno:Qedge of tools and their

combfned uses,, more and more intermediate end and
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means are set between the thinker and the ultimate

goals, which might still be very vague. Design

solutions are empirically derived on the basis 0%

precedence, encouraging the ilevolutionary development

of successively improved solutions'r  (Eoe, soulis,

&nda, 1967).

3) planning or planned thfnkfng, the third thought

phase, 1s characterized by man and society advancing

from the deliberate inventfon of single objects or

institutions to the deliberate regulation and en-

telligent mastery of the relationships between these

objects. It differs from the previous phase in that

It not only thinks out fndividual aims and limited

goals, but also reaU.zes what effect these individual

aims will, in the long run,, have on wider goals.

Design goals are derived through innovation as part

of the total design process (This is exemplified

in Chapter Four). We are today only begInning to

approach this phase with any degree of' confidence,

The concept of settlement planning, therefore, has three

distinct, though complementary meanings:

1) in its ideological sense (i.e. ends)

2) in its operational sense (i.e. means)

3) in its scope or subject matter (i.e. content)
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2.21 Plannfng: An Ideological Deffnftion

It Is generally accepted today that settlements symbolke

the development of a civflization,  and that it directly

reflects the particular socio-economic basis of a culture

at a partkular moment in history. As a corollary,. it is also

generally accepted that the specific objectives and content

of planning change with cultural and social change. The

general development of settlements as forms and as symbols

can consequently be correlated to the speciffc social re-

latfonships at each period in history. "The social or-

ganization of life in towns is directly depend_ent on the

socrfal organization of society, on the socIa1 and economfc

environment, on the level of development of the productive

forces and of production relatfons, and on the level of

science, culture a.nd the arts, The planning and develop-

ment of towns reflects and embodies the given socfal phase

of development, the rate of development of the cultural

and other services and the formatfon of all aspects of

life in the sphere of labour, education and recreation"

(United NatIons, 1964a>.

For example, during the Medieval period in Europe the need

for protection rose above every other concern,, After five

centuries of violence and uncertainty, securf2;y became the

major objective for the peoples of this period. Medieval

settlements reflect this desire for security in their ad-

aptation to the site and to the satisfaction of practical

needs, such as a stable water supply. Planning utilized



the irregular, the accidental, the unexpected.

As the need for protection decreased, the problem arose of

how life, growth and movement were to take place in a

world governed by safety, After the 16th century the

Medieval settlements tended to become a mere shell:  ?%s

economic and its social basis had disintegrated, and its

organic pattern of life had been broken up" (Piiumford, 1938).

A similar situation can be traced through the Middle Ages,

the Industrial period, and to the present day, as new

patterns of existence develop.

\ihen we talk abput the prescriptive aspect of settlement

planning it is necessary to define planning in terms of

goals or ideologies. Therefore, settlement planning can

be defined as the formulation and clarification of social- -- _~_

objectives for the purpose of achieving a measure of self-

direction in the evolution of a social system: it is a

means for gaining a substantial measure of mastery over

man's destiny*

2_.2ii Planning: An Operational Definition

Planning is enacted by individuals whose fundamental motiva-

tions derive in part from an ideological interpretation

of the function of planning in society, These motivations

influence a planners choice of problems arid methods, and

introduces an important normative element into planning.

As an example, consider Olmsted*s design in_ the 19th century



for Central Park, New York. The intent of  this design

was to provide in the city situation a brief  equivalent

o f  a  v is i t  to  the  countrys ide . The motivations for this

design were quite different from those of the baroque park,

which was essentially a setting for the royal palace.

Olmsted  becam_e  a leader in the movement to re-ruralize the

town, first comprehensively set down by Messrs. Henry Wight

and Clarence Stein at Radburn,  New Jersey.

As a second example, the idea of the master plans or dev-

elopment plans crystallized in North America and Britian

in the 193Obs and the war years, The master plan concept

was founded generally on three assumptions (Koenigsberger,

1964):

I) the continuation of a slow and steady rate of urban

growth and social change.

2) the existence of  a society which considered eco-

nomic  in i t iat ive  the  perogat ive  o f  the  indiv idual

and relegated public action to matters of economic

s u b - s t r u c t u r e  a-nd to the relief  of  distress. (It was

assumed that economic initiative would come from

private  part ies .  )

3) a fundamentally conservative outlook, and a un-

animous acceptance of the preservation of the achieve-

ments and institutions of the past as a primary ob-

je ctive of all p l a n n i n g . (For example 9 p r e s e r v a t i o n

of an existing beautiful country became a major conl-

tern of  the planners.)



This strong Idea-action or ends-means interdependency is

emphasized in the work of every planner. Planning in op-

eratSona1 terms, can therefore be defined as the process,

which leads to the deSPnftBon and clarif3xation of or-

@mizational  or social goals, and the reductPon or develop-

pent _of these goals into alternative programs and courses

of action.

2.2i3.i Planning: A Definition According to Scope or Subject
Matter

It is generally recognized that the physical environment_-

1s a major determfnant of social behaviour and a derect

contributor to an individual+ welfare. The hfstor%c con-

cept of a Cfty as a physfcal artifact fs befng replaced by

one in which interactfon and relation are emphasized.* The

United Nations (UnEted Natfons, I964a) recently stated that:

"housing and environmental development must be treated
as key sectors in any development planning".
and
"it is the great irony of our times that, whfle ele-
ments of the problem (i.e. the human habitat) have
been improving, the problem as a whole has been
deteriorating. This point serves to show the close
inter-relationship between such elements as housing,
fac%liti.es,  buildings,
of the community'*,

and the over-all conception

However, although theoretfcal developments are tending

awaY from a purely physkal emphasis fn planning, It is still

generally accepted that the settlement planner's respons-

"'The works of Burgess (Burgess, 1926)~ Hoyt (Hoyt
McKenzie (McKenzie,

1939),

Ullman, 19499
1933), Harris and Ullman (Ha&is and

and Firey (Firey, W., 1960), emphasize
this development.
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fbilities relate primarily to the physical and locational

aspects of development within a local government*s juris-

dicti.on, This focus of attention seems to derive from:

1) the fdea of envfronmental determinism. (f,e. The

doctrine that every event is the fnevftable result of

antecedent conditions, and, in partfcuI.ar, that every

human choice and act is the result of inherited or

environmental factors)."

2) %he belief that paramount values are intrinsic to

the physical city. (i,e. the physical city is fun-

damental or basic to the hfghest order of human

values.)

3) certain instrumental or l'means" reasons such as to

help assure that the distribution of benefY.ts and

costs among the settlement9 inhabItants is conciously

Intended and democratfcally warranted; to help assure

that levels and prEorfties of inxestments are so

staged as to induce the desired repercussions in the-a

private markets; and to help assure that the public

resources are used for these projects and programs

promising the highest social payoffs. (Settlem nt

planning is often made synonymous with a process of

decision-making and design in the elaboration of in-

vestment projects at the fntra-urban level, with

??or a historical account of environmental theories, In-
cluding a criticism of envIronmenta determinism, see
Franklin Thomas, The Environmental  BasQ of Soci&N,
New York and London, 1925,



economic development programs for sub-regional areas,

and with the process of community or social develop-

ment and improvement.)

It should be noted that this 'lrocus of attentfon"  is both

inadequate and misleading for a number of reasons:

1) the emphasis is e_fther on the "m.eans"  or the Irends**

Of plann9ng. The Idea-action interdependency concept,

and the concept of a scope or content of settlement

planning is entirely lacking.

2) settlements are viewed as static, physfcal artifacts,

(in contrast to dynamic, continuously growing and

Changing organisms) -liLn a natural static balance with

the envfronment. It is assumed that man gradually

adjusts to this environment,

3) the deterministic attitude regarding planning as

a means of control.

The author, therefore, suggests that settlement pkumfng_ - .

does possess a distinct content and scope which is inter-

dependent with the ideology and operations of planning.

Chapin has suggested three contemporary definitions Of

"land use planning" (Chapin, 'E963a) whLch suggest in each

case a different acceptance of the content and scope of

settlement planning:

I) the spatial distribution of city fun&Eons (e.g,

residential, industrial, commercial, retail, institu-

tional, and leisure time functional use patterns.)
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2) a two-part framework:

i) activity patterns in the urban setting and

thefr institutions as they require space (e.g.

activities involved in earning a living, shop-

ping, ete,)

ii) in terms of physical facilities or im-

provements to the land in the settlement which

are made to accomodate  these actfvity patterns,

3) fn addition to focusing on the activity use re-. .

lationship in_volved in 2) above,' the role that value

systems of people play in regulating space usfng

activities is considered, with the use pattern emerging

from these prior considerations.

It should be noted that, in operational terms, the points

1) to 3) above imply, Bn an ascending order of complexity,

planning methods which vary from essentially descriptive,

analytfcal and empirically derived methods to those which

rely on "wholeness*t,  synthesis, and total fnteract.ilve pat-

terns. However, this breakdown stfll does not define

clearly the idea-action-content distinctfon of settlement

planning.

Perhaps this distinction has been nest clearly made by the

group known as the Ekisticians, a group who proposes that

human settlements consI_st of several elements:

1) the earth and the natural site on which they are built.

2) man who creates and inhabits them.

3) society which is formed mainly in them.



4) functions which are developed in order to allow

them to survive and grow.

5) and shells (structures) which are built to trans-

fora the first and house the other three elements..

MaI?, society and functfons are the kontents" of human

settlements; nature an-d shell form the "container";  the

interrelationship of the five elements forms the human

settlements,

Thfs classification system of the content of settlemnt

plannfn~ appears to be the most consistent, comprehensive,

and systematic definition yet to be developed to date.

2.3 Summary

Although settlement planning can be defined from ideological,

operational and content po5nts of view, it is the fnter-

relationships of these deffnEtions that wL11 result in

greatest, over-all appreciation of settlement planning. -H-t

should also be noted that the uniqueness of settlement plan-

nlng from other planning endeavors is derived essentially

from what has been termed as the %ubject? or %cope;? of

settlement planning, and that the commonality of planning

approaches is based largely on the operational and ideol-

ogical aspects.



CXAPTER THREE / Tj.3E PROB-ml!'1 SVhLUA!TED

A neal is a want, lack, desire or demand felt by an fn-

divfdual or social group, which -rvl,otivates some purposeful

actfon (~a& 1962). Needs are either personal  or in-

ternally felt or socfal and interpersonally expressed. Al-

th.ough needs can be ~dentifEed in a number of ways,. it Is

important to recognize that actual needs are often quite

dfrferent from those which are expressed,

Once a need fs determined, the present state of affairs fs

studied in order to formulate or define the problem. This

problem statement is at first very general, abstract and

vague, and gradually becomes more precise through a con-

tinuous, interactive process. A problem statement estab-

lishee a deffnite course of action towards satfsfying the

. .

needs, thereby elimfnating much %kEnd groping %n the

dark" (Dewey, 1938). Roe, SoulIs’;“Sfada  suggest four es-.

sential elements of the problem statement (Roa, S~ulis, T

Kanda, 1967)~

1) a deffnftion of' the present unsatisfactory State,'

2) a definition of the desired end state.

3) criteria for identifying when progress to the goal

is being made.

4) criteria for determining when desired end state

has been reached.



3.1. Planning and Researcln: fn the North: Background

The 3*need OS in thEs present study arose through a request

by Federal Government Officfals for a planning "frameworkTt

to aPd Northern settlement planlners. These Officials felt

that the present state of plmnfng in the PTorth could be

improved, and requested ways in which these fmprovements

could be initiated.

Although a prelLmi.nary analysis of the situat%on reveals

that a relatPvely large number of scientifLc. studies re-

garding the North are readily avaflable, for a number of

reasons these studies are of little or no immediate bene-

fit to the planner: the studies are generally of a des-

criptive nature, lfmited to a particular scientific dis-

cipline, and lack any sense of integration, particularly

in an applied sense.

A survey of the plannfng lfterature on the Worth, al-

though limited, reveals that settlement planning is

relatively new to the North, and that ITorthern settlemnts

have generally grown through a colrulbfned "chance-discovery-

inventing" process (see Sec. 2.2). The form of these settle-

mats has generally evolved directly from the most dominant

internal requirements, rather than from a socially con-

trolled or 'tgoal-orientated'r development6 The planning

lfterature avai,lable is generally 0% a descriptive and sol-

ution-orientated nature; 3.t deah primarfly with post facto

phenomena, i l e.. products of design,, the consequences of

21
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ttbad" design orientation and the attributes of "good" des4gn

orientations, Planning literature is largely directed to-

wards non-permanent single industry settlements built "* from

the ground up". The development of settlements such as

Hitimat, Uranium City, Lynn Lake, Thompson, and Scheffer-

ville is well documented by Robinson (Robinson, l962),

Parker (Parker, ‘1963), and Izumi and Arnott (Izumi and

Arnott, 19~56). Documentation of the development of the

more indigeneous Northe-rn settlements is largely neglected.

For a number of reasons, it would appear that, in a short-

term, action sense, little can be gained by directly applying

the planning experiences of non-permanent settlements to

permanent Northern settlements:

1) the great difference between the economic, social,

and physical structures of single-enterprise, non-

permanent settlements and the more indigeneous, per-

manent settlements.

2) immitative design inherently perpetuates not only

the stengths but, as well, the weaknesses of the

previous designs, Immitative design also is es4

sentially a static approach, largely negating change

through time (see Sec. 2.2).

3) the questionable success of non-permanent settle-

ments in meeting both physical and 1xman needs, and.

consequently the validity of utilizing such settle-

mentsas models for future development (Lotz, J962a),

(Pearson, 1958, 1959).
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Northern planners are generally working under constrafnts

of time, Northern experience, facIli.ties, resources and

~nformatfon l Seldom Es such a planner able to reach more

than a very general appreciation of the ways of lfre in a

northern settlement or a def%nftfon of t%e particular prob-

lem.

Planning ~*gufdeIfnesfr to date tend to be imposed upon,

rather than generated by local condition, These "guide.-

lfnesl' are generally in the form of %odes" or %tandards*

tinich, although they do introduce a normative influence

into planning, have the inherent disadvantage of being fn-

flexible in a real sltuatfon.

Two addEtiona1 constraints are imposed upon the problem:

one is a tfme constraint requErfng that the study be avaIl-

able to Northern planners as soon as possible; the second

constraint requires that the study, when,released, be im-

mediately useable by planners.

3.2 !4hat Is Required?.

From the precedfng analysis, a number of conclusions can

be reached regarding the direction the study is to take.

The requirement that the study be readily available in an

operable form to planners, suggests firstly, that the study

be Qctfon" rather than *kheory" orientated,, Secondly9

relatfvely large amounts of information regarding planning

problem analysis (or anthropological, engfneering, etc,,



studies which could be utilized in this regard) and, to a

lesser degree, examples of planning %olutionsf' or "ends,",

are available to the Northern planner, What is lacking,

however, is methods and procedures to fill the gap between

"problem analysis" and %olutions'l: that is, ways or means

of linking the problem with the goals or objectives, of'._

maintaining a continuity between problem analysis and

problem systhesis, It is interesting to note in this re-

gard that although a number of planning problems have been

analyzed and recommendations proposed and accepted, many

of these recommendations remain unimplemented. This

situation appears to result largely through the lack of

adequate "means" or operational tools during the implement-

ation stages of a project.

A third major "gap" appeared to be in the apparent lack of.._

co-ordination of the previous studies: the studies generally

seem segmented and relegated to specific disciplines. A

definite need exists to coordinate and integrate these

studies in a manner operationally and theoretically feasible

to the planner. This is true for both basic as well as

applied research and development, contrary to such.arguments

as: we do not possess a full comprehension of all the issues

involved, In any real-life situation, decisions must be

made without a full comprehension of all these issues, since

the very nature of all inquiry is such that complete know-

ledge is inherently impossible. 'irJith a few exceptions in

the realm of theory, most empirical studies reach conclusions

7 . *,



in order that subsequent investigations can be both better

formulated and can supercede them (Lynd, 1964).

In order to keep up with the economic, social, and physical

change, a fourth requirement is that planning must be based

on innovation rather than immftation. Department of

Industry Minister, C. K Drury, stated recently that in an

attempt to maintain a balance between basic and applied

research and development, the goal of the Department fs a

tripling of innovative activity by the Canadian manu-

facturing industry (Spurgeon, I96&__

The fifth requirement is that an efficient, interacting,

multiloop feedback system be established as a part of the

planning procedure (Hall, I(&?). This feedback system must

be compatfble  with the planning process, and must be a

,continuous cyclic or iterative process (LE Breton and Kenning,

1961).

In SumrWxry, what is required is:

1) an action-oriented study.

2) a readily operable, methodological tool.

3) a means to integrate individual studies.

4) planning by innovation rather than fmmitation,

5) an efficient, interacting, multiloop, feedback system

These five consideratfons constitute what is accepted as the

problem definition of this study.



CliiAPTER  FOUR / BASIC CONCEPTS

The phenomenon of human settlements, by nature, is highly

complex and probabilistic, The large number of component

. '*partxP of a settlement and the complex interrelationships

of these *"parts IT disallows strict mathematical or analytical_ . _ .

formulation. Methodological approaches for observing,

analyzing, diagnosing, or perhaps intervening in, these

phenomenon of the human settlement must, therefore, allow

for ~~ultidisciplinary participation and multi-dimensional

analysis,,

\$Xth the general .rejection of the concepts of environmental

determinism (i*e, the idea that human behavfour is predictable

in terms of the physical environment), cause--effect relation-

ships, and norm.ative  laws, the idea of the %ncertainty

principle" or "probalistic~* laws are being more and more

accepted (Meinig, 1952), (Morri.11, 1963). The behaviour

of settlements is now viewed as neither wholly rational

nor wholly chaotic and unpredictable, and their interaction

is M.ewed as highly non-deterministic, Von Neumann and

i%orgenstern*s  game theory formally introduced this "un-

certainty" principle into economics through the mathe-

matical theory of games (Von Neumann and Morgenstern, 19L$+.).

In Neymants growth theory, chance or stochastic (meaning

%imf' or "guess") processes played a major part (Neyman

and Scot, 1957). Hagerstrand, in Sweden, has begun work on

the application of stochastic Monte Carlo models to migration



(Hagerstrand, 1953; PIorr211, '1943)6

Because of the complexity and probalfstic nature of problems

of human settlements, such problems are best suited to the

methodological approach of systems analysis and to the

concepts of a team approach, Sectfon 4J following pre-

sents concepts relevant to and the benefits to be gained

from using a %ystemll_. approach to settlement planning.

Section 4.3 explains the concept of a planning team.

For half a century and more settlement planning has been

absorbing new objectives - beautifying the city, efficiency

in the provision of public services, changing and revi-

talizzng the urban core. Now we have reached a state where

social forces are giving us new and v2vi.d indications of

what really matters in our settled areas. These indications

create, at the same time, a more serious need for settle-

ment planning to relate itself conceptually to these

meaningful issues, and to devise new techneques and organ-

izatfonal arran.gem.en.ts which will permit It to move more__

powerfully and comprehensively among the public and private

groups involved. Recent conceptual and methodological

developments fn a number of general lrdesign" fields have

opened up the possibility of scfentific programming, and

has tended to shift interest from descriptive cross-sec-

tional studies of settlements to ambitious growth models

using highly sophisticated, simulatfve techniques. Mefer

has recently exemplified that viewing the cfty as a corn.-

munications system rather than as a set of' bufldings



connected by roadways carrying vehfcles,  could profoundly

a l t e r  settZement  p l a n n i n g  c o n c e p t s  (Nefer,  1965). To date

his work indicates  that informatfon  is an important v a l u e

index  for the orderin;  of human affafrs in s e t t l e m e n t s .

Vork in the management scfences, particularly  in 0perati:ons

research, has produced some sfgnfrfcant  design techniques.

The ecologists,  ethnographers,  and economists  have  a lso

c o n t r i b u t e d  signiffcantly to the general body of design

theory and methodologyeL.

Nevertheless, these approaches are sti l l  partfal and

i d e a l i z e d : they represent separately objectives which can-t

not be fully attained simultaneously or techniques with no

fdeological Interdependency, b$hat is  required is a frame-

work to maintain these ob jectfves and methodologies in a

balance: to combine a theoretical concept and an operatfonal

m e t h o d  with a systematfc expos i t ion , The concept of

planning as a continuous design process is  presented fn

Section 42 as an attempt to provide such a framework.



4 1l System

Systems analysis was first developed and utilized to ana-

lyze and describe phyG,cal phenomena of the natural en-:

vironment (Bertalanffy, 1951). Within the last decade,

various disciplines have increasingly extended the concept

of a "system Ir to include economic and social pb.enomena

(Hall and Fagen, 195%; Chin, 1964; Ellis, 1965; Mfller,

'1965). Although the %ysterr? concept is regarded by some

theorists as universally applicable to physical, economic

and social events, and to human relationships in small

0P larger units, there is really no consensus regarding t&

utility and meaning of “systemit. Work by Simon (Simon and

Newell, 1956) formed an integral part of an approach to a

general system theory based on broad analogies between the

frequency distribution of a wide variety of biological,

social, and economic phenomena. More recently, a general

acceptance has developed that certain characteristics are

common to all systems. Roe, soulis, and 13anda have sug-

gested a number of these characteristics of systems (Roe,

soulis, Handa, 1967):

1) a system can be classified according to function,

size, predictability, internal characteristics, pur-

pose, or in terms of the various mathematical models

which may be used to characterize them.

2) system components are chosen on the basis of con-

tributing directly to the operation Or the system,c

They should be discrete entities, representing the



Same level of generality. The components selected

can be individuals, Social groups,roles, acts, ex-

pectatfons, desires, communications, influence and

power relationships, and so forth, and do not nec-

essarily have to represent physical entities.

3) components which are clustered hierarchically,

according to some predetermined criteria9 form

sub-systems.

4) in order to understand a particular system, a suf-

ficient amount of knowledge regarding this system4

must be available.

5) the interconnection of components imposes res-

trictions, or constraints, on the functions of the

system.

6) the system concept can be used for both the analysis

or the synthesis of a design or planning problem. That

323, it can be used for the purpose of observing, an-

alyzing, and diagnosing a situation, or for inter-

vening and controlling a situation.

Basic to the %ystems'* concept is the acceptan.ce that wIthIn

natural phenomena there exists organization, interaction,

interdependency, and integration of parts and elements."

35

"'Lancelot Law Mbyte, a noted physicist and philosopher, states
that "Nature is not a chaos of particles, but a process which
consists in the development and transformation of patterns
(such as are evidenced in the structure of molecules, crys-
tals, tissues,
patterns).

organs, and in organisms and their behaviour
If there were no patterns in the world9 the

mind could make no sense of it ('tihyte, L. I;,, 1948)."



System analysis "assumes structure and stability withfn some

arbitrary sliced and frozen time period" (Chin9 196!& Im-

pimgimg upon the system is the environment,I composed of all

the factors which are placed outside the system,

The settlement is then identified as a density configuration

that is measured by the flows of interaction within a given

"field". This field, however, has no firm boundaries, but

represents a continuum of densities of interaction, where

the actual lines of division become more or less arbitrary

symbols put down for conveniencei The boundary does not

necessarily comply Agorously with the structural aspects

of the actual situatfon: it may exist physically, in the

sense of a topographical feature such as a range of hEUs;

ft may also be delimited according to what components are

being focused upon, such as non-local native children,

administrators, wild anEmals or single-family dwellIngso

The operational definftion of a system boundary is %he line

forming a closed circle around selected variables, where l

there is less interchange of energy (or comrtlunication, etc.)

across the delimiting line than within the delimftfng line"

(Chin, W64). The multiple systems9 or subsystems, of a

settlement generally establish non-coincident boundaries,

For.example, within the Mackenzie River Delta, the boundary

deffned by the activity pattern of a school-child would

differ from the boundary defYned by the activity pattern oft

a hunter. However, in order to expedfte the analysis, a

boundary is tentatively assigned and readjusted if necessary,



In this way one can examine explicitly whether or not the

"relevantf* factors are accounted for within the system;

Also, by placfng arbitrary boundary limfts and temporarily

neglectfng selected factors, the problem can be mainta%ned

at a manageable size, The "neglected"  factors can be

introduced at will.

93ach organism has its own line of growth, that of its

species, its own curve of development, its own span of

variations, its own pattern of existence. To maintain its

life-shape the organism must constantly alter it and renew

itself by entering into active relatfons with the rest of

the envfronmenV* (Mumford, 1938). This quotatfon intro-

duces three more important concepts of the systems approach:

tensions, equilibrium,, and feedback.

Since components within a system are different from each

other, fn the sense of being not perfectly integrated, thesee

components are continuously changing and reac'clng to chang; l

"Outside *' disturbances are also continuously occuring.._

These differences lead to varying degrees of tension within

the system. Two or more opposing components create a con-

flict or incompatibility within the system; Tensions leadW

to activities of two kinds: those which do not affect the

structure of the system (dynamics), and those which directly

alter the structure itself (system change).

Living systems tend to maintalen steady states of components,,

keepfng all sub-systems fn an order of balance both with



one another and with their environxrents  (Mfller, 1965).

These steady states are described in terms of entropy, in

accordance with the second law of thermodynarc%cs, in which

entropy fs a state of randomly distributed energy, and,..-s-

sentially, a %or~-al~ or *'average" state of equflibrium,

Settl.ement problems can, therefore, be treated as average

conditions, in correspondence wLth both general systems

theory and the nature of human settlements. A continuous

environment-system interactfon occurs, through whfch a

system gathers information regarding its state or condition.

.Nhen fed into the system, this Information acts as fnput

to guide or direct the operations of the system. This

process is called feedback,

Maruyama has speculated about an apparent contradiction of

the second law of thermodynamfcs in social phen_omena, in-

clud?.ng those of settlements (Maruyama, 1963). He points

out that cybernetfcs,? the study of equilibrating systems,

considers many cases of self-regulation such that d_eviations

are counteracted and the system is brought back to its

equilibrium, But many instances can be sited in which

feedback dues not lead to self-correction towards some pre-

set equilibrium (morphostasis); rather, progressively

greater Contrasts appear. Such deviation amplifying processes

(morphogenesfs) mn counter to the second law of thermo-

dynamics. Maruyama concludes that any system, together with

the sub-systems Into which it may be partitioned, contains

many examples of both devfating-correcting and deviating-
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amplifying processes. One sub-system may be becoming more

highly organized, another may be approx~matfng Its most

probable state.' To understand the system as a whole demands

that each o$ the sub-systems be understood, as well as the

relationships between them,

As a methodology, systems analysis offers significant ad-

vantages and possibilities to a des9gner or planner:

1) it produces a tendency to look in an orderly way for

relationships where one might not normally look for

relationships: the error of simple cause-and-effect

thinking is avoided.

2) it makes you search your mind to be sure that what

you think you know, you indeed do know.

3) it allows for fnterdisciplfnary  interaction on the

basis of small, manageable 'gbits" of fnformationi

4) Et allows one to justSry what is fncluded In the

observation and interpretation of inform.ation  and what

fs temporarily excluded.

5) it al3.ows one to predict from a "totaZ" or "holfstic"

viewpoint what will happen 3.f no new or outside force

is applied (i.e. if events are left undisturbed) and

vice versa.

6) it allows one to categorize what is relatively en-

during and stable, or what is changing In the situation,,

7) at allows one to distinguish between what is bash

to the system and what is merely symptomatfc.

8) 1-t; allows one to distinguish between controllable



and non-controllable variables.

9) ft attempts to consider all the principle elements

of a problem and all the -main ramfffcati.ons of any

number of courses of action.

h.2 Planning As A Continuous Design Process

42l i General Considerations

Recent contrfbutions from a number of disciplines and

covering a wide range of problem Intypes" have added sfg-

nirfcantly to the concept of planning as a contfnuous design

process. Some of the studies are concerned with definingthe

creatfve process (Shahn, 1957)9 (Gordon, 1961);  others are

concerned wEth the relationship between particular per-

sonality trafts and the effect of these traits on the design

process, or on the relations'h9p between problem-solving

and the problem-solv8ng environment (Barron, I ~63)~  (Newell,

Shaw, Sfmon, 1964); and still others attempt to determine

the stages or operatfons of the design process, and the_. -

~mplfcatfons and results of each of these stages (Polya,

1957), (AS~PIOW~ l962), (Hall, l762), (Gosling, 1962)~

(Jones, I96&. (Alexander, I964a), (Rae, Soulfs, Handa, 1967):

The concept of isprocessl', therefore, has both a technical

and a behavioural usage (Chapin, 1963a) l I t  is essenti.ally

"This basic classification of the planning process was
suggested fn (Heckler, 1966).
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the latter concept which is of interest in this section,

That Is, w’hat  is the nature of the planning function; what

are  the  operat ional  character is t i cs ,  the cont inuous  act ions ,

whic’n  br ing  about  a  part icular  “planned’! or “desIgnedif

re suit 3.

The process of planning is, in general, regarded as one which_.

l eads  to  the  formulat ion  and clarfffcat9o~ of goals, prio-.-

ri.ties and standards, and to their ultim.ate reduct ion  to

specffic courses of  actfon,  programs and projects, $JhEJ_e

such a process m a y  In detail take various forms, it

general ly  has  the  fo l lowing  character is t i cs :

1) it beg ins  as  a  se lect ive ,  sfmpliffed, a n d  o r d e r l y

arrangement of  the abstract structure of  a real  situa-

t ion. These arrangements are then manipulated so as

to provide  a  deeper  look  into  rea l i ty  ftself,

2) an attempt is  made to provide the closest possible

s t r u c t u r a l ,  f u n c t i o n a l , and dynamic correspondence

between the real-life problem and the abstract process

devised  to  so lve  i t ,

3) planning LS thought  o f  as  a  ser ies  o f  synchronized ,

complementary and supplementary choices or decisions,

involving complex quantitative and qualitatfve in-

formation. The planning process is  viewed as a con-

tfnuous, integrated network of  ideas and actfons,

Settlement planning has traditfonally been done best by

those who could intuitively handle complex interrelationships

and interact ions  o f  a  multiplfcfty of  factors. Evidence



indicates, however, that the point has already been reached

where it is impossible to intuitively know or comprehend

the implications of planning decisions, the ramifications

of which are extremely significant, Herbert A. Simon states

that: {'The capacity of the human mind for formulating and

solving complex problems is very small compared with the

size of the problems whose solution is required for ob-

jectively rational behaviour in the real world, or even for

a reasonable approximation to such objet-tive rationalit@*

(Simon,  1957). It is generally being accepted that the

traditional stages of the planning process - such as survey9

plan and implementation, seen as a continuous, closed looped

system - are inadequate as organizational and operational

tools; that the attributes of "common sense'*, intuition

and practical experience alone can not meet the complexities

Of a modern society. Planners, therefore, require assistance

in the decision-making process.

42l 12. Contributions In The Settlement Planning Field

In the field of settlement planning, a number of studies

have attempted to systematize and organize the planning

process into logical sequences and methods, following the

various practices and procedures of contemporary planning.

The United Nations suggests five stages in the preparation

and realization of a plan, two preceding and two following

the preparation of a physical plan:

1) general policy decisions.



2) the careful formulation of a problem.

3) the determination of the lines of the physical plan,,

4) the execution of the five stages of the plan*

5) the maintainance, adjustment and extension of the

plan.

They suggest that_ . **some continuity must persist throughout

this sequenceJ', and that, "there must be cooperation between

the technical groups that formulate the plan and those

who execute it" (United Nations, 19&b).

Dr. Demetrius S, Iatridis, Ufrector of the Graduate School

of Ekistfcs in Athens, suggests that the major activities

of social planning are: collection and analysis of data;

policy-making; programming (Le. the sequence of goals

and activities, resource needs, and time schedule); design

of plans and programs; evaluation and feedback, frorr! opera-

tions to research to data collection. He states that "social

planning needs a powerful operational, comprehensive frame-

work which can provide guidance to its major activities"

(Iatrfdis, 1964).

Chapin suggests that fn planning the sequence of action

falls into these stages:

1) goal specification stage

2) decision-making stage

3) plan execution, evaluation, and reorientation stage.

Be views these three stages as occuring "in cycles which

proceed in a circular rather than in a straight-line se-

quence, with one sequence of action moving into a second,



and a second moving into a third,  and so on” (Chapin, 1963b).

J o n e s  indicates  that  there  ex ists  a  potent ia l  conf l i c t  be -

tween  logical analysis and creative thought. He s t a t e s

that a0 ‘IThe  difference is that the imagMat4on does  not  work

well unless Et is  free to alternate between all  aspects of ’

the problem, in any order, and at any tBm.e,  whereas logIca.

analysis breaks down ff there is  the least departure from a

step-by-step sequence. It follows that any des ign  method

must permit bot21 Xnds of  thought to proceed together i f

a_ny progress is  to be made” (Jones ,  1963). He proposes a

technique which is prlmarLly a means of keeping logfc and

i m a g i n a t i o n  separate  by external rather than internal ( i .e .

within the mind) means.

Alexander proposes as approach based on. the functfonal

orfgins of a problem. (Alexander, 1964). He states that the

mafn pwpose  of the p r o b l e m - s o l v e r  i s  t o  a c h i e v e  fftness

between two entities: : t h e  fom Tn. cydestfon an.d i t s  c o n t e x t .

H e  d e f i n e s  forum generally  as the part of  the world over

which vre have c o n t r o l , and context as the part of the world

whic’h puts demands on this form; f itness is  a relation of

mutual acceptability between these two. Since the form-

context boundary is determined by the problem solver, the

problem to be solved, and clmnge  through time, this boun-

dary is always unique.

It is fmpossfble  wftlnin  the scope  o f  the  s tudy  to  evaluate

the spectrum. of planning approaches. They vary from the



very standard survey-analysis-plan procedure,  through to

theoretical  design form from. f irst  principles and how this.A -

must be adar>ted t o  r e a l i t y ,1. t o  s tudies  o f  part i cular  aspects

in depth then considering what emerges when they are placed+

together , through to approaches visualizing the end result

of the study beforehand and planning accordingly by net--

work analysis, and so on. In general, however,, the above

approaches  are  e i ther  ?*ends”  or “means” directed,  and do

not embody the idea-action-content interdependency concept

(see Chapter Two). In fact, many approaches view action,

(or the “pol i t i ca l  process” ) ,  and idea ,  (or  the  “p lanning

process”) p as as dichotomous. I t  i s  the  intent  o f  the  fo l -

l owing  sect ion ,  there fore , to develop a planning approach.L

which, in a process sense p incorporates  the ideas presented

in Chapter Two.

42. i i i Playlning  Process Proposed

The planning process proposed in this study is summarized

in the f igure on the following page. In order to maintain

an idea-action-content interdependency,, an attempt fs made

to embody in this planning process the systems concept and

the  theoret i ca l  bas is  for  settlemnt p l a n n i n g . For the

sake of  convenience, the approach cayl. be categorized into

a. number o.f stages or phases:._.

Phase One

Problem definition may be seen as the collection and
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analysis of Information for the purpose of identifying a

real-life situations. of identifying an array of "states of

nature", (P,e, the present state of af:fafrs), as a direct

response to the identificatfon  of an array of irg~als" or

"objectivesi of a society (i,e, ideas, desfres, feelings9. .

expectatfons).

Like any other Ihuman activity, planning must have its

goals or objectives, its impetus, purpose or direction,

in order to reach a tiew and more desirable state. l!kmford

suggests that: 'IThe strongest social organizations and

social pressures, without such well-defined goals, dis-

sipate their energies in uneasy random efforts occasioned

by passing opportunities. No goal, then no direct$on: no

underlying plan, no consensus, then no effective practfcal

action:' (Numford, 'l938), However, planning goals as de-.

f'%ned by the planner, govern3.n~ bodies, or a particular5. ._ _.

culture, society, or individual, are likely to d_iffer. It

is therefore necessary to identify as cosn?prehensively as

possible the array of planning goals. Since settlement

planning in a democratic society has a primari,ly social,

(rather than an_ individual), responsibility, it is necessary

to concentrate essentially on collective goals.

The states of nature may be viewed as including both

physical p?lenorvlena and human relationships or activities.

Information is gathered from five major sources (Levin, 1966):

1) knowledge of user reqtiirements:  the behaviour and

characterlstfcs  of people in existing envfronments.



2)  knowledge  o f  pract ica l  l imitat ions .

3 )  c o n j e c t u r e  (fm.agination,  i n v e n t i v e n e s s ,  Or creat iv i ty )  o

Recent dev.elopment  s suggest a number of ways of

stimulatfng con jec ture , and the advantages of these

techni.ques fn re lat ion  to  the  des ign  process (Gordon,

1961 >9 ( J o n e s ,  I963)*

4) knowledge of  previous d.esfgns.

5) the processing  of other inform.atfon  w i t h i n  t h e  d e s i g n

p r o c e s s  i t s e l f  (E,e. t h e  dfscovery  of the Interre-F

lationships  of the information) e

Problem evaluation involves the comparison of  respective

states of  nature to goals; re sultfng di screpenc ies or in-

consistences  i n d i c a t e  %eeds”. That is ,  needs represent

a gap between aspfration and achievem.ent.

From these needs are formulated an array of $*plannIng  ob-

j e c t i v e s * . These objectfves  may be vfewed  as performance

standards 9 parameters, or constraLnts which the respectfve

states of nature must meet, and which indicate when pro-

gress 1s being made in the overall planning process ,

Phase Two

System analysis involves identifying ~I+I  array of  components

of the system and determining the interaction of these com-

ponent so The purpose of thfs array or ordering procedure

is to stimulate and hopefully extend a planner’s thought

and creatfve capaci ty .
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In setting up this array the possible choices of components

are infinite, since the definition of component parts is

dependent essentially on the planning obJecyives and the

planner9 personal capabilities, relative to the real-life

functioning of the settlement. The components can re-

present human relationships, (such as roles, acts, expec-

tations, desires, communications, influence, power),, in-

dividuals, social groups9 physical entities or parts, ec-

onomic phenomena, and so on. In order to maintain the

necessary consistency throughout the problem, the criteria

or basis for selecting the components and the meaning of

each component must therefore be explicitly stated.

Once a list of components has been selected, the next step

is to determine the interaction between the -comp_onents;,

The systematic approach is to use charts, to ensure that all

possible interactions are discovered, and computerized

techniques to expedite the process. There are many mathe-

matical and non-mathematical methods of doing this, Two_,

relatively elementary methods, which have very wide ap- ’

plications in the finding of relationships in randomly as-

sembled information, are used here: matrix analysis and

factor analysis.

A matrix consfstes of one vertical column and one horizontal

row for each component. Each pair of components is con-

sidered separately, and when an interaction is found it is

denoted, (with a scale indicating the relative degree of

interaction or importance), in its particular location on



the matrix (refer to figure 4-b on the follo*wing page).

Thfs model i.s particularly useful for the analysis of large

quantities of data fn situations where there are no strong

hypotheses or a priori expetitatfons. In this method,. all

components are intercorrelated and the matrix of re-

lationships is examined for significant patterns. Each

matrix interaction pattern will vary according' to the

criteria used to define interaction; and since the criteria

for interaction is directly dependent upon the purpose a

planner considers the matrix to have and the components

making u_p the matrix, each pattern will be unique.

For example, if the purpose is to describe a real-life

_ situation, the criteria for determining interaction might

be based on the observable physical9 social and economic

functioning of the settlement. Analysis of a matrix con-

structed with suc'h criteria% would provide an explanatory

ordering of the real-life situation: it would yield component

interrelationships not immediately obvfous  to the planner.

In this way, the planner is aided in grasping the significance__

of the particular situatLon* On the other hand, if the

purpose in utilizing the matrix is to aid the planner dir-

ectly in the decision-making process, the criteria for

component interaction might be the desirability of a range

of settlement attributes by a number of social groups. The

components would then represent less physically-recognizable

*For an example of a settlement planning study on this
basis see Wright, 1967,
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and more abstract data; data including not only the plan-

ner's judgement regarding the feelings ayld aspirations

of these social groups but also their own direct decisions,

The interaction matrices can now be directly used to estab-

lish sequences,. groupings, and order of importance of

components, This, however, is an extremely slow and tedious

manual procedure, and becomes completely unmanageable for

matrices with a large" number of components, A factor

analysis technique is therefore utilized. This technique,

according to a predetermined program, automatically ex-

tracts from the information contained in the interaction

matrix, component groups with similar interactive patterns.

These similar interactive patterns constitute i*factors"

or groupings of significant importance to the overall

problem. The factor can be viewed as sub- or smaller-

problems of the overall problem; or as sub-systems of the

overall system. These sub-problems are derived from the

structural, functional and dynamic relationships of the

real-life situation. This approach is, therefore, consistent

with the concepts of a system and of bringing problems within

the possibility of rational human comprehension, without

destroying the integrity of the total problem.'^5

6 _

MS a rough estimate, this would probably mean a matrix which
&s more than twenty components,

It fs interesting to note LevLn's suggestion that a designer%
response to the complexity of design problems seems to be to
break them down into sub-problems that he can handle; and that
one way a designer does this is by grouping a number of com-
ponent )fparts't or Z'bits't of information together, Levin sug-
gests that in a traditional planning approach this is ex-
emplified by the practice of zoning for various uses: that
zoning offers convenient categories which, however, are di-
vorced largely from the real-life situation (Levin, 1966).



The factor analysis solution can be used to construct a

'Ifactor arr& for each matrix. These factor arrays repre-

sent synthesized groupings of components arranged in SUC-

cessive order or classes, each of which is subject to OF

dependent on the one above it, and each of which represents

typical sets of interaction patterns.

Another operatZ.on of the factor analysis technique is a.

procedure which indicates for each matrix the signiffcant

factor breakdowns or sub-problem levels,, This particular

sub-problem structure can be indicated by plotting on a

graph the y*eigenvaluesi' of the correlation matrix in the

computer output. Discontinuities in the graph indicate

the sub-problem levels most significant to the overall

problem." (This technfque will be exemplified in the fol-

lowing chapter.)""'"

';‘Tl?is method represents only one of many different tests
for determining the significant factor breakdowns. Eow-
ever, it should be noted that in this study the validity
of this method was supported by:

1) selecting the sfgnfficant factor breakdowns ac-
cording to a subjective evaluation; and
2) plotting every factor breakdown accordfng to its
hierarchical linkages, (this procedure 9s explained
in the follo~5_ng 32ction), and determining'the sig-
nificant breakdowns from the groupings of these
linkages.

The author discovered that each of these three procedures
yielded essentially the same solutions,,

boor greater detail regarding factor analysis refer to
(Worst, 1965), (Danbury, I962), (Thurstone,  1947)q
For the specific factor analysis program used in this
study refer to (~$right, 'i967)o



Phase Three

System synthesis involves restructuring and interpreting

the factor arrays. The pattern of relationships between a

number of interacting factors can be made easier to see

by replottfng the information from a factor analysis as

a network diagram,, The results are exemplified visually,

a language most planners and many other disciplines easily

understand. This is an important characteristic of the

network technique.

Mfth this technfque, factors are combined with those factors

with whfch they show the greatest correlateon to form a

set, cluster, or grouping. By d4splaying the sub-problem

levels consecutively, the varfous cor!?ponent groupings (Lee

factors) and interlevel-linkages can be shown, This is

achieved by linking, (i,c, jofnfng with a line), factors

with similar component structures, by following four generc'.

rules:

1) factors are transEer:?ed from one sub-problem level.#*. -...*I__

"x2' to the next sub-problem level %J" if any fact&?

in *QP in level lPxit has identical components to any

factor '?btf in level "y". Factors I*a" and ttb'* are_- -.

then joined with a solid line,,_F. .r

2) new factors are formed if the components for any

fa. ctor TV in sub-problem level "yiT have not appeared

together in any previous (beginning with the one factor

solution) sub-problem level. This factor It&' Is not

linked to any factor in any previous sub-problem leve.1..". ,,



3) when only part of the components of any Factor

"b" in sub-problem level "y" are transferred to the

follow4ng level "zisS this '*part'! factor "d'* constitutes

a factor sub-group of its related factor ?*bl' in the. --I.- -

prevrEous level "y". ThLs creates a "branched" linkageW-r-_-

p_attern.

4) when parts of the components of any txo or more

factors "b" and %li of sub-problem level "y" are

transferred to one factor 'T&t in the following level

QJ f9 9 this indicates a combined component group lle?*,

C&en this factor lpeio is linked to the factor "b" and

71  c iT 9: a 1attfce pattern is created,- - --

The figure on the following page exemplzrfes  these rules.

This concept will be expanded further in section 5.3tB

Phase Four

Alternative restructurings, designed to meet the per-

formance standards set by the planning objectives, are

formulated as an array of proposed alterriative  %olutionsrr.. --

Because of the continuity of change and the inherent goal

conflicts in any collective human endeavor, reaching a

unique optimum solution directly is extremely difficult,

if not impossible, Under these circumstances, the success

of the plannfng process depends upon being able to generate

a wide variety of alternative solutfons, and upon being

able to easily and flexibly combine these solutions. By

increasing the spontaneity of the design process, the

tediousness of generatlng a large number of alternative
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solutions by traditional technfques,  and the 1imftatBons

imposed by a desfgnerls  personal attachment to particular

so1ut  ions, is lessened in the proposed methodology. Further

advancements, such as a direct, graphic computer output of

aUmm&ive solutions could result in a 'more spontaneous

desfgn process.

Phase Five

"Optimization presupposes the existence of some criterion

against which the value of a design can be measured?* (Roe,

Soulis, Handa, 1~67)~ It can be defined as the process

of securing the best system-environment fit according to

some specified overall design crfterlon fn the problem

definftion phase of the planning process. A number of tools

such as dynamic prograyyG.ng, the theory of games, nonlinear.

programming, and physical or graphical m.odels become ex-

tremely useful at this phase.

If factors are solved or synthesized as separate sub-systems,

they may subsequently prove not to be consistent with each

other. The resulting solutions represent a sub-optimization

of' the system. As was earlier pointed out, there is no

i*ultimate" solution to a settlement planning problem. The

"probabilistic~~ nature of a human settlement requfres that

many decisions be made in the Itface of uncertainty" (Hall,

1962). TO date no optimization procedure is capable of

ban-dling with any degree of accuracy decisions regarding.- _. ._ .

such problems, The most com.mon_ approach combines



experrence  9 knowledge and direct judgement  with the Ln-

tui t ion  o f  the  p lanner ,

However p Meyerson-Banf ield have propo xed an approach wh.ich

will be adopted for thfs study (Pieyerson, Banf feld, 1955).

The approach involves a three-part sequence of steps to

decision making:

I) consideratfon  of  a l l  act ion  a l ternat ives  within  the

framework of cond5tions  that prevail a,lnd goals sought .

2) evaluation of the consequemes following from the

pursu5t o f  each  act ion  a l ternat ive ,  Includfng  t h e

change of  condftfons  predfcted  and the extent of goal

achIevem.ent ant ic ipated ;  and

3) selection  of t h e  a l t e r n a t i v e ( s )  t h a t  i n  t h e  l i g h t

o f  consequences  and  fn consfderat5-on  of goals is the

most preferable course of  action.

Phase Sfx

Although settlement planning arises out of human needs, its

implementation  fs p o l f t i c a l , and involves governmental ,

bodfes  at  a l l  l eve ls  possess ing  d i f ferent  degrees  o f  po l i -

t i c a l  authorfty. The polftical  process 5s the means by

which a community’s hopes and aspirations are translated in-

to a c t i o n . One cannot expect political  leaders and citizens

to understand the complex technical matters involved fn

settlement plannfng. It is  therefore the duty of  the planner

to present to the cit izens and the politS_cal  authoA.ties,

in a comprehensive manner, t h e  v a r i o u s  c h a r a c t e r i s t i c s ,  -



advantages, and disadvantages of a number of alternatfve

solutfons or combination of solutions* Clear cut decisions

require clarity in objectives and unambiguous criteria, as

well as some certainty about the implfcations and reper-

CuSSions of alternative choices, Solutions are feasible

only if they are consistent with the goals and limitations

of the community.

The concepts of iteration and sImultanefty apply at all

stages of the approach. Each phase in the sequence oi? six

phases is contfnuously fnitLatfng action (i.e, output) or

is befng modified by the results of actIon (i.e, input).

This modification is not merely a more efficacious employ-

ment of means to an originally intended end, (Le. a con-

tinuous adjustment on the feedback princfple), but also a

moBffication of the end in view, a revision of interltion, a

cha_nge of desires, a development Ln understanding. Settle-

ment planning must, therefore, be viewed as a cybernetic

process of moving towards peals rather than a visfon of an2

ideal state. Each planning phase becomes a general VieldV

of activity rather than a discrete entity.

The concept of planning as a continuous design process has

a number of inherent advantages over the more traditional,

purely intuitive planning approaches:

1) it allows greater efficiency in the utilization and

manipulation of desi.gn resources.

2) it makes public the procedures, responsibilities, and

progress of planning endeavors, thereby allowing for_



greater public participation.

3) it encourages multidisciplinary participation and

delimits the role of the individual participants in

relation to the total planning process and in accordance

to defined goals and objectives,

4) it tends to make apparent personal biases or defi-

ciences. It, therefore, encourages objectivity.

5) it allows for a more comprehensive approach within

its gen_eral structuring frame..

6) accepting that the cognitive capacity of a human

being is limited, it allows one to extend this cognitive

capacity.

Although the approach offers definite advantages, certain

disadvantages common to most methodologies should also be

noted:

1) simplifying or exaggerating the complexity of a

situation in order to fit a predetermined methodology.

The approach must always be a tool and not an '*end",

2) for the sa.ke of comprehension and convenience, the

approach is generally explained in terms of stages or

sequences of development,, A tendency is to create

distinct boundaries around each of these categories,

often in order to relate the problem to the subject

matter, organizational arrangements, and operational

techniques of a particular discipline. This, however,

is entirely contradictory to the idea of structuring

the problem according to the needs of the real-life



phenomena.

3.) following the methodology requires a great exactness,

honesty9 and consistency by the user. If this exactness,

honesty, and consistency is not maintained, the

methodology can become a l'f'ront? (i,e. end) for personal

biases.

4.3 Mu~tfdiscfr>lkmr~ Planning Team

"The difference of approach by prophet and_ sage
to common moral and social problems determined
alike their fuxMA_ons and spheres of activity.
The prophetts task was to make known the know-
ledge of the Lord; the sages to show how this
knowledge was to be applied in terms of daily
life and conduct. The prophet attacked the
moral problem from the top: his attent%on was
directed to the conduct of rulers and leaders.
The sage attacked the problem from below: his
interest was in the man-of-the-street, whom he
recognized as the source of all ethical devel-
opment? (Epstein, 1959).

In order to be effective in terms of development, planning

must be comprehensive in scope and organization, *with "eco-

nomix)', %ociallT, and "physical" planning integrated into

one total process. Such an approach is, however, pos-

sible only within the framework of a planing ?eamrr. This

team, and its organization, is therefore very central to

the success or failure of a Gomprehensive planning ap-

proach in the Mackenzie River Delta,

4.31 Rationale of Team Approach

The problem of making operational the concepts embraced by



a comprehensive planning approach are well beyond the pro-

fessional capacity of any particular individual or director.

Although the individual can restrict the program to those

aspects of the work that lay within his grasp, the results

reflect directly not only the strengths but equally the
l

weaknesses of the fndfvfdual  in charge. Alternatively, one

may undertake to meet the complex problems on their own

terms, deliberately exceeding the reach of any single member

of the stafY', but endeavoring to assemble a team of staff

and consultants combining the essentisl capabilitfes.

Group interaction may, by bringing extra minds to bear on

the problem, overcome diff iculties an indfvidual sees no w a y

around, offer new opportunities for synthesis9 and generate

more balanced and penetrating criticism. In the same way9

however, o _mroup interaction also increases the number of '*means"

or "procedurei' unknowns to be dealt with, thereby creating

the possibility for the group's activities to be equal, orc A_

possibly less effective, than those of one person. This,

therefore, presents the problem of creating a comprehensive

Organizing framework in order to offset the potential

problem.

By representing an integration or unification of knowledge,

a multidisciplinary team approach provides a practical means

of assembling a viable group capable of making a major con-

tribution to a particular topic. Although more and more "new"

disciplines are today participating in the planning process,

for a number of reasons there exists a great lack of. balance
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in the membershfp, organization and effectiveness of the team

effort:

1) differences in alms and methods of education.

2) differences En the character,, responsibilfties  and

attitudes of varZous profess5_onal institutions.

3) differences  of approach towards the solut2on of

design or planning problems.

4) the Increasing variety of tasks to be co-ordinated

and the widening range of knotJledge to be absorbed,

5) an inadequate appreciation of the need to act as a

team, and of the tec'nnfques to make this teamwork ef-

fectfve,

This sense of "fragmentation" is evident even wfthfn the more-

closely related planning "dfsciplines". For example, con-

sider the concept of planning space._.. Probably the most

familiar concept to the planner is the physical or geo-

graphic space, such as might be shown on a land use map.

Superimposed upon it, and not necessarily isomorphic with it,

are at least three categorfes of non-physical space: per-

ceptual, economic, and social. Perceptual space Es defined

by an fnteractfon process between the observer% mfnd and

physical reality; it is the space of Kevin Lynch% "image of

the city'* (Lynch, 1960). Economic space is defined by "forces"

of economic influence and patterns of interactTon among ecom

nomic "actorss*; it fx the space of trade centre analysis,

the space which for Jean Gottman deffnes the essence of mega-

lopolis, and whfch allows one to distinguish, for example,

"depressed peripheral" from QoreTt regions (Gottman,  1961),
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Social space, finally, is defined largely by fndfvidual and

group interaction processes as determined by values, beliefs,

and attitudes; it forms the subject matter of human ecology

and on a small-group level has been studied by Kurt Lewin

(Lewin, 1951) and Am_os Hawley (F-Iawley, 1950), among others.

Around each of the basic spatial concepts mentioned is evol-

vfng a dfstinctive planning specialization: purely physfcal

space fs central to the thinking of the ecologically-mInded

landscape planners and the geography-orientated physical

planners; perceptual space is increasingly the focus of the

urban designer; economic space is a major working concept

for the regional planner; and social space appears to be the

basfs for an emerging breed of social planners. Each

specialization has its own analytical frame of reference,

its own basic discfplines on which it leans m.ost heavily for

support,__ and fts own vocabulary and methods. As these

specialfzed  planning approaches increase fn number, it be-

comes an increasin,qly  mammoth problem simply to create lines._ I

of’ communication between these emerging specializations,4

These disciplines are limited either to the consfderation of

particular features of the settlement - as in the ease of-_

architecture which is concerned largely with buildings -,

or to certain facets only of the over-all problem - as re-

gional science, which deals with only on the macro scale with

essentially the economic phenomena of settlements. Doxiadis

suggests that "what is needed Is a far more scientific at-

titude to the problem of this highly complex phenomena, the



human settlement& and that '%t fs a mistake for our approach

to be narrowed down by the PimIts of each science, or by

individual techniques or arts" (Doxiadis, 1964),

43. if. Team Organizatfon

A "group" or %a_aml' is a reality only whc-_I it has a percep-

tible contiguity and some ordering prfnci.ple, whether it IS

imposed authority, accepted leadership, or a comon sense of

purpose. However, in order to be most effective within OUP

particular socfety, in terms of both operatfon and solution,

a team effort must also be characterized by certain very

basic principles: mutual respect, understanding, interaction,

and collaboration: character5stfcs unlikely to be achieved

under the principles of either "fmposed authorityi' or "ac-_

cepted leadership-?!. A planning team effort must therefore

be based on the ordering princ%ple of "a common sense of

purpose'!,

The planning process proposed (see Section !+.S2iii)  offers&

such an ordering, fntegratWe framework, a framework which

allows the discipline linkages to be determfned according

to a common hierarchy of values and implementation pro-

cedures, formulated .according  to each specific, real-lffe

situation. iJJEth this approach,, sub-problems conform to sub-

system divisfons, and the team effort is organfzed to most

effectively solve each sub-problem; the role of each dis-

cipline En the planning process is determined according to

the "fdea-actfon-Content-Interdependency" of this discipline
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(see Chapter 2). This can be best exemplified by categorizing

the relationship of a number of team members to each phase

of the planning process under the general considerations

Of::

i) Ideas - the ends or goals of each phase of the

plannfng processi._

ii) actions - the means, methods, technaques or pro-

cedures, (and their characteristics), which can most

effectively implement each phase.

Iii) content - the scope or subject matter considered

to be within the context of the problem. SLnce the

content is directly dependent upon each particular

problem, it can be defined in only very general and

comprehensj:ve terms.

iv) team members - the participants involved in ident-

irying and solving a particular problem.

FQure 4d on the following page outlines thfs procedure.

It is meant only as a very general working guSde in estab-_.

lishing the team effort,, and must be adapted to each real-

life problem, as well as to changes through time (such as,

increased knowledge and changes in attitudes and goals).

Each team member relates to the particular planning

endeavor on the basis of his ability to best contribute to:

i) the content relevant to the particular sftuation; and

Ii) one or more of the planning phases in the problem-

solvfng process.

The role of each member of the planning team, then, 1s



PLANNINO PHASE IDEA ACTION

I/PROBLEti DEFINITION - identlfioation of struotural  ,
funotional a dynomio aspeots
of real- life situation ( present

s t a t e  o f  aftalts 8 g o a l s  Of
ob]eotlves  of a soolety

-observation
- analysis
- knowledge
--‘experIenoe
- conjecture (Imagination ,

inventiveness , oreatlvity )
-ohanoe  dlsoovery  o f  intet-

relationships of information
- selective
- simplified
- orderly

P/SYSTEM ANALYSIS -ident  lfloatron of odmponents
of system

- lnteraotion  of oomponents

- matrix analysis
- faotor analysis
-1nterrelotionships  of ‘I bits’

of Information ,
A

3HSYSTEM SYNTHESIS

4mENERATE ALTERNATIVES

- rest ruoturing factors’ and

interpreting faotor array .

-array ot alternative. solutions
to’ meet performanoe standards
set by planning objeotlves

-network diagram

e
-grophio oomputer  o u t p u t
- s p o n t a n e i t y

3&)PTIMIZATIOH -best system- envlronment fit
aooording to speolfled  overall
design oriterion

- dynamio programmlng
-theory of games

- n o n l i n e a r  programmlng  ’
-physlqal  models I.

-@raphioal  models ’ _ .’ ~ ,., ’ : 1.. _.’. .

60lMPLEMENTATION -becomes reality -polltloaI  deolsion  m a k i n g
- olearly  defined objectives
-unambiguous orlteria
-tmpllootions  a reperousalons

of alternative oholoes

C O N T E N T *

NATURE
- geologioal  resources
- topogrophiool  resources
- soil resources
- water resouroes

- plant life
-animal life

- climate

MAN
- blologloal  needs (space,

air. temperature , eto. )
- sensat Ion a percept ion

(five senses )
-emotional needs (human

relations , beauty . eto.)
-moral values

SOCIETY

- populot ion oomposit ion
and density

- sooiol stratif  i ootion
- oulturol patterns

-eoonomlo  development

1 -education
-health  and welfare
-low and odmlnistrotion

NETWORKS
- water supply systems
-power sbpply  systems
-transportation systems

(water , road l rail. air ,eto.)
- oommunioations systems

(teldphene  I radio, TV, eto.)
+ewqrage  tb droinoge
- physryal  i fayout  .... ‘. .,‘. ‘ ,‘. ,, ~ .’

,

i f

/I. .
&LL ( S T R U C T U R E )
- housing d
-0ommunlty  servioes

( sohools  , hospitals , eto .)
-shopping oentres B markets
-reoreatlonol  taollltles
-oolvlo  8 business oentres

( town hall , law oourts , etoi)
-industry
-transportation oentres

I -environmental designer
- historian

p a g e  C2

TEAM M E M B E R *

- earth scientists. (geophysloista  e
geologists , geographers , eta.)

- historian

- blologlst  ( botanist ; zoologist , eto. )
- looal peoples

1
I
I

- ant hropologlst
- blologlst
- psychologist
- humon  engineer
- historian
- arohoeologlst
-philosopher
- looal  peoples

I

- h i s t o r i a n
- arohaeologlst  .

- philosopher
- eoonomlst

- soolal  solentlsts  (demographer ,
sooiologist , eduoationalist t eto.)

’-political soientists  ( lawyer ,
administrator , politioian  , eta.)

-local peoples

i

- teohnologist ( building oontraotor ,
transportation engineer . eta.)

- environmental designer ( arohiteot ,
settlement planner ,_ landscape

arohiteot , Industrial designer B
engineer , eto.)

- loo al peoples
I

- arohaeologist
-  soolol  soientists
- eoonomlst
- loo01  peoples

f lgute 4.d DIAORAM  O F T E A M ORdANlZATION * bosio  list adapted  f r o m  t h e  “Ekistic Orid ” ’
(refer to the publlootion E KISTICS  )

I’



determined according to his qualifications to identify the

specific needs and desires of a particular situation, to

propose solutions which are derived from these needs and

desires, or to regularly evaluate this situation fn order to

determiI.ne any changes through time. For example, a medical

doctor might identify the health requirements involved in

sewage disposal,, an engineer may determfne the technical

requirements, and a sociologi.st  might determine the impli-

cations of each proposed solution as a "socializing" agent,

Or, as another example, because of a particular background

train%ng and experience, a sociologist may contribute best

to the content of the problem concerning the social strati-

ffcation of an Eskimo society, may identify the components

of this stratification which are relevant to the problem,

and may determine the fnteraction of these components with-

In the total system (Le. planning phase 2: System Analysrs),c

However, this same soc4olc~~~~~.st may not be trained to gen-

erate an array of alternative solutions in order to meet

the performance standards as set out by the planning ob-

jectives (i.e, planning phase 4: Generate Alternatives),.

Another team member would then have to satisfy this planning

phase 4*

A number of points, which are generally not recognized fn

a traditional planning approach, should be noted from

diagram &do.

i) specific provision has been made for participation

by the local peoples (I.e. the public) during the



planning process rather thw as an assessment before_

it or after it.

ii) the co-ordination of a planning project depends

on competent leadership capable of working wlthfn the

general organfzing framework of the planning process,

and not entirely on the substantive knowledge that

an LndiVidual professional rVgeneralist"  might contri-

bute. Although such "leadership" may be entrusted to

a "planne3+, it could as reasonably be placed in the

hands of a lawyer, economist, local resident, or an-

thropologist. Administrative ability, leadershzp,

polPtica1 aptitude and the specific problem are im-

portant, the professional degree is not. In this team

concept, the "planner" becomes a specialist alongside

other experts in the organization; he does not assume

an all-embracing role.

133.) throughout the plannfng process "consultants"

are continually pursufng information-generating and

Information-processing activities, and can at any

time inject this information into the system in the

form of "inputs".

Examples of the role of various team members are given in

Chapters Five and Six.



4.4 Conclusion

Settlements may be viewed as systems entities comprising

interacting, interdependent parts; they may be studied at a

variety of levels: structural, functional, and dynamic; and

they may be partitioned into a variety of sub-systems, In

a systems framework, our concern is not with the apparent

contradictions between the kinds of conclusions reached for

different sub-systems, since the difference is understood

to be one of the relative balance of entrophy-approximating

or order-generating processes in various parts of the

system,

In contradistinction, however, we have very little under-

standing in systems theory of how to put these different

patterns together in more general models that are compre-

hensive in scope, This is where the concept of planning as

a continuous design process becomes particularly signifi-

cant. As increased knowledge and new methodologies and

techniques continually aid in the explanation and manipula--

tion of complex settlement phenomena, we at the same time

are beginning more and more to recognize the unprecedented

complexity of natural phenomena. The concept of planning

as a continuous design process is essentially a tool, a

general framework for integrating this knowledge, the method--a

ologies and the techniques, and for channeling the creative

efforts of the planning team along the most productive

lines.



In this section, the author also suggests why and how

specialist activities can contribute most effectively to

the planning process,, and what each team skill can con-

tribute in order to result in an efficient and effective

programme of interlocking studies, The planning process

is proposed as a possible systematic, theoretical and or-

ganizational framework for the formulation and programmed

execution of planning projects by a large number of

53pecia15_stTr  planners.



CIUi?TER FIVB / THE NETi'iODOLOGY OPERATIONALLY:_ AN EXAMPLE

Through the use of a specific example, the following chapter

experimentally applfes and evaluates the settlement planning

theory and methodology proposed in Chapter Two and Four.

The purpose of this example fs to demonstrate this approach

from a comprehensive point of view, with the emphasis on

human needs, values, and interactions. During the synthesis

stage no attempt es made to generate alternative land use

plans t;o llfit" each grouping of needs and desires. Rather,

these alternatfve  solutions are physical, economic, or social

in character, depending upon the criteria which they must

sat%.sfy. Following the planning process shown In figure 4a,

page 41 J the example is developed in the general stages of:

1) problem definition, including the particular ob-

jective of thfs example.

2) system analysis

i) components selected

ii) component L&era&ion determined

iai) sub-systems determined

3) system synthesfs

i) interpre,ting sub-systems

1 generating alternatives-:'

) optimization (recommending alternatives)-'

"These phases are exemplfffed in Section 6.A



5.1 Problem Deffnitiono, Inuvik As An I_nteraction Realm

The subject under consideration is the settlement of Inuvik,

N . ‘if. T .;i:- ibipafght9 following a theory and methodology similar

to those developed in this study, has concurrently demon-

strated the usefulness of such an approach in describing

functionally the settlement of Inuvik. He first defines the

significant component groups and relationships which represent,

on a relatively gross scale, the "functional structure" of

Inuvik, and from this model generates a number of alternative

planning solutdons (Wright, 1967).

In this study, a slightly different approach is taken. The

purpose is again to demonstrate one possible way of identi-

fying the structure of interrelationships for the selected

components of a real-life situation. However, in this parti-

cular example the objective is to indicate the needs and

desires of the Inuvik inhabitants in relation to their settle-

mentrs attributes, and to generate suggestions in the form

of a structuring framework as to how these needs and desires

might be met in a planning context. It can, therefore, be

viewed as a "sub"-planning process9 fitting into the SYSTEM

SYNT?UCXS and GENERATION OF ALTER1TATIVES  phases of the over-

all planning process. It is orientated not directly to the

'*Refer to figure ii, page ii, for an existing land use map
of the settlement of Inuvik. For studies regarding Inuvik
and the Mackenzie Delta Region refer to (Lotz, 1962b),
(Nailhot, 1966)~ (Cooper,
(>Jolforth, 196~)~

1966)~ (Smith, 1966), and



external world which the planner hopes to control, but to

the decision process of which he 5s a part.

5.2 System Analysfs

The settlement of Inuvik is viewed as a functioning system,

composed of an interrelated array of component parts, be-

haviourally "atomistic'* in their relation to the whole settle-

ment. Axiomatic to this view is the proposition that the more

closely any conceptualization approximates the structure and

functioning of a real-life situation, the more meaningful Is

this array to a planner.

The. EPeld of regional science offers a few simple, empirical

generalizations whose validity has been establfshed reasonably

well, and wh%ch are particularly corr?patible with the concept

of analyzing a system (Vining, 1955>, (Isard, l960),r The

fOllOwing are particularly germane:

1) the structure of human settlements can be defined

as a system of nodes and Functional linkages.

2) nodes are arranged Ento a loose hierarchical structure

which is internally differentiated by function.

3) surrounding each node is a density field of functional

interaction, the densities declining with increasing

distance from the centre,

These generalizations strongly suggest that there is a certain

regularity and order in the structure of space as it is

shaped  by human activities and aspirations,
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524 i Components Selected

If we want to understand a system such as a settlement, we

must specify what its components or constituent parts are;

in order to determine the components or constituent parts of

the real-life situation under consideration, the analysis

stage begins by first defining the rationale for the choice

of these components, The selection of these constituent

parts, and their interrelationships indicated in the sections

following, are often the choice of a number of %pecialist*'

team members and are not necessarily the choice of the

author. It should be noted also that, within the framework

of this methodology, the local Mackenzie Delta residents can

effectively participate as team members.

In this particular example, the over-all objective is to

structure the needs and desires of the Inuvik inhabitants

regarding their local environment, with the purpose of aiding

directly in making planning decisions, An attempt is made

subjectfvely to maintain a consistent level of generality in

the selection of components representing the same general

"Class". For example, a "social group" class of components,

such as "fire chief?* and "permanent white couplesJr are not

included in the same component groupings, since each re-

presents a different level of relative importance to the

over-all problem.

The example is viewed as representing an immediate, (i,e,

*'short-term"), practical planning problem. The components



are therefore thought of as realizable %tatesi*,  (in the

sense of being feasible to transcrfbe into reality), rather

than as purely mental "goals". In this way the approach is

mch closer to %eal" solutions than to r*abstractll ideals,

Components are chosen with the above general objectives in

mind and on the basis of representing:

1) settlement attributes which fulfill the more im-

mediate needs and desires of the Iwvik inhabitants.

2) inhabitants, as identified by the social groups

who aspire to these attributes.

These criteria for choosing components may seem to pose

arbitrary restraints on the problem,, In reality, however,

they are restraints by choice, and in this way are no more

arbitrary than the features of any other 9nodel": a sim-

plified construct of reality, retaining only the features

which reveal the essence of a particular situation and f o r_

a wrt4cular  p u r p o s e  (Hagen, ‘1962) l Such a model helps the

Planner to recognize what components are being taken into

account J and what relationships among them are assumed, 2nd-_ _

hence to know the basis of his CO~C~US~O~S,

Since the choice of components is directly dependent upon

these criteria, it is imperative that these Ifterms  of re-

ference" be explicitly stated. For example, on the basis of'

the criteria and the objectives as stated above, a component

such as '%he desire for a temperate outdoor winter temperature"

could not be selected, since this component is outside the

"practicalftyir scope of this particular problem,, Nevertheless.u
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with different objectives and criteria, this component could

become a logical choice to include in such a list of components.,

Following is a lfst of the selected components. Host of the

components are stated in standard settlement plannfng terms;

common reference to these components can be found in (Chapin,

1963a), (Donnelly, Chapfn, and Weiss, 1964) and (Gallion, L.̂

and Eisner, 19631, Components which might be slightly am-

biguous are explained in some detail, Many of the components

have been suggested by some other member of the planning

%emit9 and are therefore not necessarily the direct choice*

of the author. For the sake of expediency when later re-

ferrkg to component groupings, each component is related to

one or more of seven general classes:

A e

B a

C 0

D 0

E a

F l

G l

Health and Safety

Convenfence (locational factor)

Ec~nom.fc  income and expenditures

Physical settlement properties

Social interactfon

General settlement trends, controls and change

phenomena

Social groups



CLASS

FINAL LIST OF 95 COMPONENTS

COMPONENT

A 1 0

A 2'0

A 3 0

I.A

A

A

4 0

5 l

6 0

A a 0

A 8 0

A 9 ‘>0

Protection against accidents and hazards: de-
sirability of protection in relation to po-
tential %isks'O such as industrial accidents,
ete;

Protection against contagion: the medical, social
and physical controls for the spread of corn-
municable physical diseases,

Provision for maintenance of cleanliness:
*%leanliness" is here used in a cultural con-
text,. respecting the differences of inter-
pretation by "white southerners", lJMackenzie
Delta Trapper&, etc.

Provision of adequate daylight, sunshine and
ventilation: l'adequates*  is used in the sense
of fulfilling both physical and mental re-
quirements.

Protection against excessive noise: ltexcessive"
is assumed to mean physically or mentally
harmful,

Protection against atmospheric pollution and-
offensive odors: in the sense of pollution
and offensive od_ors becoming a nuisance fac-
tor rather than a health consideration.

Provision from fatigue: *'fatigue" meaning the
combined physical-mental strain resulting from
a particular occupational activity.

Provision of adequate privacyz "adequate" is
used in the sense of working towards a %ormal"
social and personal development in relation
to a certain activity, For example, a student
requires a certain degree of privacy for the
activity of %tud@ngiJ.

Provision of opportunities for normal family and
community life: again "normal" is used in a
cultural context,

*'Other components were at first included in this list, but
were gradually eliminated because they appeared to be either
of a different level of generality or extraneous to this
particular example;



A

A

B

B

B

B

B

B

B

B

B

B

B

B

A

F

E

A,F

A ,.F

E,F

A

l o . Protection against moral hazards: on the basis
of each culturally acceptable definition of
moralfty.

II * Provision of possfbilities for reasonable
aesthetic satisfaction: 31aesthetLc?* is used
fn a visual sense.

12 0 Nearness to land v&hLcular systems.

13 0 Nearness to water vehicular systems.

‘I 4 * Nearness of home to work.

15 0 Nearness of work to recreation.

16 0 Nearness of home to recreation.

17 l Nearness of home to shoppLng,

18 8 Nearness of home to health facflities,

19 l Nearness of storage (warehouses) to.office
and retail areas.

20 0 Nearness of retail to industrial areas\,

21 l Nearness of home to religi.ous fac~lftfes.

22 l Nearness of home to social facilities,

23 0 Nearness of home to school facilities,

24 0 Availability of sewerage.

25 a AvailabIlIty  of zonEng protection.

26 b Proximity to same ethnfc area.

27 0 . Proximity to blighted areas (poverty, disease).

28 l Separation from blighted areas (poverty,
disease).

29 l Proximity to mixed land uses: in the sense of
combined -industrial-residential-storage uses,
commercial-residential uses, etc.

30d

'
ProvIsion of general residential amenities
(upkeep, services): on the basis of amenities
generally assumed to be necessary for any
Canadian settlement of a similar size.
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C 32 0

c 33 0

C 34 l

C 35 0

c 36 l

C 37 l

c 38 8

c 39 0

c

c

F

u

E

F

F

F

D

D

40 *

41 m

42 0

43 l

44 0

45 l

46 8

47 l

48 0

49 0

F 50 0

P!kd.mum  econonfc  income from the land: in the
sense of land itself providing interest or
dividends,

High assessed land value,

Strong competitive J1pull" of the area.

frospective investment in public i-mprovements.

MPnfmum local property taxes,

Minimum operating costs.

Maximum interest on capital invested.

~hxhwrn product_a
site. .

sales potential at a particular

Mini~-~~m commuting expenses within the settle-
ment of Inuvik.

Piinimum improvement costs to land or buildings.

Large supply of competitive settlement land,

High intensity of land development,

Good drainage characteristics of soil.

Land not subject to flooding.

Low turnover of occupancy.

Increasing intensity of adjacent land use.

Decreasing intensity of adjacent land use,

Unpolluted ground water supply.

Protective orientation with respect to pre-
vailing winds.

Utilization of natural pleasing features of the
landscape: in the
to the topography.

sense of being sympathetic

Ease of marketability of land titles.

Minimum anticipated risk in investments,.

Ninimum interest on borrowed money.

~a..x.inlum interest on loaned money.



B,E

F

F

F

F

F

13

F

E

r?J2J

F

G

G

G

G

G

G

G

55 0

56 0

57 0

58 ‘0

59 l

60 *

61 0

62 l

63 *

64 0

65 0

66 0

67 0

68 l

69 l

70 0

71 0

72 0

73 0

74 l

75 0

Convenient to streams of pedestrian traffic,

Pliaxfmum  knowledge of change of patterns of
value through time.

Maximum howledge of use pattern change through
time.

Maximum knowledge of ilwhims'*  of land owners,

Maximum knowledge of %hims" of land occupant%

Minimum speculative subdivision of land.

Nfnimu-3 land vehicular traffic congestion.

Diversification in industry.

Variety and opportunity for choice in way of
life,

Freedom fro-m ethnic conflict.

Allowing lTfringei* developments to occur.

Children o-16  of local families: including
Indian, Eski-mo, iiJhite, Metis, and others.

Children o-16 of non-local families: including
Indian, Eskimo, Nhfte, Metfs, and others.

Native girls 16-21 B. %atZvett in thfs and the
following components is used in its generally
accepted sense as referring to peoples with
Indian, Eskimo, or Netis backgrounds,

Native boys 16-21.

White girls 16-21 o

Nhite boys 16-21.

Unmarried native women (over 21).

Unmarried native men (over 21).

Unmarried permanent white women.

Unmarried permanent white men.



G

G

G

G

G

G

G

G

G

G

IG

G

G

G

G

76 e

77 a

78 l

79 l

80 0

8’1 l

82 0

83 0

84 l

sr; 0’

86 l

87 l

88 0

89 0

90 4

91 l

Unmarried transient white women; %ransient"
in this and following components refers to
people who reside in the settlement of Inuvik
for relatively short periods, and who have
no intention of making the settleunzent  a perm-
anent home. As examples, most Federal Govern-
me-nt employees and teachers are considered to
be "transients".

Unmarried transient white men.

Local married native couples.

Non-local married native couples.

Narrfed permanent white couples.

Karried transient white couples.

Trades labor.

Skilled labor.

Unskilled labor.

Managerial and professional employment: in-
cludes teachers, the Regional Administrator,
the Fire Chief, and other persons with a
formal professional training and/or a senior
official position.

Self-employed as owner-manager.

Self-employed as harvester of natural re-
sources,

Unemployment,

Gainful employment fn the home: includes em-
ployees of the Fur Garment Industry, people
producing haYl.dicrafts at home in order to
supplement their income, etc.

"TEm_ploymentil as vocational stud&t.
- . 9 “-

i!tey;:_bership in e~.cational'~lubs/associatfons~
includssJ!!ome  and Schob$ Associations, Pre-
%hool As%xd.ation;, b?omens* Study Group9
Stefansson Science Club, Wornens' Institute,
rJiothers' Group, etc.
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G

G

92 *

93 l

94 l

95 e

Throughout the problem, an attempt is made to maintain the

Membership in community and service clubs/
associations: includes Inuvik Community
Association, Playground Committee, Voluntary
Fire Brigade, Lions' Club, etc.

Membership in occupational clubs/associations:
includes Innuit Housing Co-op., Chamber of
Commerce, Civil Service Association, Teachers'
Association, Trappers' Association, Students*
Union, etc,

Membership in religious groups: includes
Roman Catholic Church, Anglican Church, Pen-
tecostal Church, Church of the Latter Day
Saints, etc.

Membership in recreatEona1 clubs/associations:
includes Inuvik Curling Club, SAKS* Curling
Club, Fastball League, Basketball Club, Bad-
minton Club, Boxing Club, Neight-Lifting Club,
Ski Club, Ing-a-mo Association, Chess Club,
Drama Club, Teen Town, Scouts and Cubs,
Guides and Brownies, etc,

definition of each component, - tierever this becomes infeasible

or undesirable and the meaning changes, all previous work is

reviewed and changed accordingly. Such an explicit definition

for each component acts as a constant check for the planner,

and becomes especially important to a tern approach; Throu@

such explicit statements problems can be relatively easily

approached, with the hope of gaining a general consensus.

The list of 95 components represents one view of the overt

settlement attributes which the Inuvfk inhabitants may desire,

and the social groups as related to these attributes. In this

way, the list forms an over-all ordering of the particular

situation. Each of the component classes A-G also forms an

ordering of a portion of this situation. Therefore, in an

attempt to determine the relationship of the "sub-orderings"



to the over-all ordering of the problem, the list of 95

components is approached and compared from five different

viewpoints. The components for each approach are listed in

Sections A of Appendices One, Two, Three, Four and Five, and

are referred to respectively as EXANPIJ3S 1, 2, 3, ,!+ and 5.

Oh1 ese "sub-groupings" will be clarfffed further in the

followEng sectfons,)

5.211 Component Interaction Determined

To determtne the interrelationship betlqeen each pair of com-

ponotits, an interaction matrix is used. (The theory for

such a matrix Is covered in the preceding sectfon 4.2ii.i.)

This matrix identifies the dominant relationships among the

components and presents these relationships within a logical

framework.

In the EXUPLES l-5 inclusive, interaction indicates the

degree of "fit" OF compatibility between each component to

every other component.* A three-point scale rating is used,

(the cho_ice of this particular scale rating is entfrelg ex-

per@ental), to indi.cate compatibility of interaction, fol-

lowing the general rules that:

1) components which are congruous,, in the sense of

working well together, are given an interaction rating

of t'+l It
l

"This particular use of the matrix is adapted from (Alexander,
19644.



2) Components with no OF neglfgfble interaction are.

rated as rrOT'.

3) Components with incompatible or incongruous inter-

action are rated as "-I".

Following are representative examples of the procedure fol-

lowed in determining component interaction:

i) Components 13 (Nearness to water vehicular systems)

and 87 (Self%-employed as harvester of natural resources)

are rated with an interaction of '!+I'?. The decision

for this-rating is base&on the field observation that

people living from the land are very dependent on water

travel during the summer season;

ii) The interaction of components 13 (Nearness to water

vehicular systems) and 76 (Unmarried transient white

women) is rated at "o", since the dependency of un-

married transient white women on water travel is rela-

tively negligible.

iii) The interaction of components 12 (Nearness to land

vehicular systems) and 1 (Protection against accidents

and hazards) is rated as 1'-12?. These settlement at-

tributes are mutually incompatible.

iv) On the basis of' a discussion with an elderly Eskimo

Woman, who is therefore considered a ?*team" member, from

the "west" end of Inuvik, the interaction of components

18 (Nearness of home to health facilities) &nd 78

(Local married native couples) is rated as WfT. Com-

ponent 18 represents a desirable settlement attribute
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to this particular group of people,

When determining component interaction, an attempt is made

to establish a relative hierarchy of importance in theP

selection, For example, although "safety" is a basic human

desire, it is considered to be more important by certain

social groups than by others, and would therefore be dif-

ferentiated with interactions of rr+lrJ and "0" for the respec-

tive social groups. In this way only relatively discrete

groupings of components are determined. However, if the

interaction of a number of components represent an equal de-

gree of compatibility, (in the sense of being unable to es-

tablish a meaningful hierarchy of importance), the interaction

is designated as being equally compatible (i.e. all are rated

at rt+lIt9 "0 I?
9 Or

f! _‘1 it
1 0

This is only one of the many possible scale ratings which

could be used. For an example using a different scale rating

s e e  ('v\iright, 1967). Additional research is required to

determine the effect of other ratings.

The total interaction pattern, (in tkie sense of the inter-

action of one component to every other component) of certain

components yielded either direct t'opposites" and/or indicated

no interaction in the matrix. That fs, when the interaction

of any component %P was YPr9 the interaction of anykomponent

t'b It was "0 I1 , -when the interaction of component ItarT was "+I">

the interaction of component '*bI' was rr-lOT; and when the inter-

action of component "art was Vf9, the interaction of com$onent
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?tb I' was "+I rt , These components, being only opposites of

the same component, yield an interaction pattern OE a

double importance to the over-all matrix pattern. The rule

was therefore formulated that only one out of two %pposite”

components is included in a matrix,,

It should be noted, however, that although certain components

might on observation appear to be "opposites", their inter-

action patterns may disprove this. For example,, the inter-

action patterns of the potentially "opposite" components

"Proximity to blighted areas" and %eparation from blighted

areas" are significantly different@ It is therefore sug-

gested that iloppositeff components be determined from the inter-

action patterns, rather than directly from observation of the

components themselves,

The figure on the following page indicates the complete matrix

interaction pattern produced by the list of 95 components,

Figure sb, shows schematically the relationship to this over-

all matrix of the com_ponents  in each of the EXAMPLES 1, 2,

3, 4 and 5."

‘)"~.X.&MPLE 2 includes components 43, &. and 45 which are not
included in any of the other examples and which are riot shown
in figure Sb. This is explained in the section following,



RELATIONSHIP OF EACH EXAMPLE TO OVER-ALL MATRIX

%liY--
Gist of Componenta

!
I

Settlblsnt
Character-

istics

I
EXAMPLE 1

ISocial
Groups

EXAM-P

.

//

People x Characteristics
and

Characteristics x People

LES 3&4

EXAMPLE 5

LPat of
Componenta

People
x

\

People

EXAMPI,E  'I 1



52. iii Sub-Systems Determined

Each matrix of the ordered components is now factor analyzed,

The technique of factor analysis allows the problem-solver

to group the problem into sub-problems of a manageable size9

and on the basis of intensity of interaction of the components.

The actual nature of this technique is in detail highly ab-

stract and -mathematical. In concept, however, this technique

provides a way in which the appearance of a number of inter-

related components in a settlement can be reduced to a more

limited number of essentially independent "ractors". In

demographic analysis, for example, it has been found that a

large proportion of the differences between neighborhoods in

a city may be explained on the basis of only three inde-

pendent or nearly independent factors which are related to

status, density and family size,, and segregation..* In terms

of data storage and retrieval, factor analysis provides a

Powerful  means for organizing large masses of data and

identifying underlying patterns of interrelations among vari-

ables.

From the table of 7*eigenvalues'ss (part of the factor analysis

technique explained in Section 4.2iii), the significant factor

breakdowns or sub-problem levels can be determined. A "Graph

of Eigenvaluesj' indicating these levels for each EXAMPLE 1-s

is shown in Section B, Appendices One, Two, Three, Four and

Five. In Section C of the Appendices One to Five inclusive

are the component lists for the factors of each of the
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significant sub-problems, as determined from the eigenvalue

graphs.

Within each factor, each component is mathematically weighted

and rank ordered as part of the "varimax rotation" of the

computer program (Harmon, 1962). These weights or "loadings"

are indicated in a descending order for each factor, and

represent generally the relative Cxportance of each com-

ponent to the factor. A cut-off point is established at the

lowest point considered to represent a meaningful contribution

of a component, and at the same time represents relatively *

discrete factors,. In this particular example, the cut-off

point is established at &. If the cut-off point is chosen

at .2, for instance, many components tend to be included in

more than one factor grouping. The over-all ordering of the

problem then becomes quite ambiguous.

The computer output displays the factor loadings in four

figures. However, in order not to suggest a false sense of

accuracy in this example, these factor loadings are rounded

off to one figure.

The first matrix completed was the list of components in

EXAMPLE 2, Appendix Two,, After running the factor analysis

of this matrix, it was noted that the interactions of components

4.3 (Terrain slope 0 degrees), /_$+ (Terrain slope of O-15 degrees:!,

and 45 (Terrain slope of 15-t degrees) was relatively insig-

nificant to the over-all ordering pattern of the problem. That

is, according to the component "loadings?'; each of the eomponsn+s



43, 449 and 45 did not contribute towards creating discrete,

meaningful factors. A rule was therefore formulated that

wherever the interaction of components does not contribute to

the over-all "ordering pattern" of the problem, such extraneous

components are elfmfnated from the matrices. This also has

the advantage of limiting the size of the matrix to only the

%ignificant~* components, thereby making the analys,is and

synthesis of the problem easier for the problem-solver. For

these reasons, the components 43, 44 and 4.5 are not Included

fn any of the EXAMPLES lg3,4 and 5.

Each factor can be destgnated by an appropriate title, ac-

cording to its constftuent component relationship to the real-

life situation. As examples, refer to the following two

factors from EXAI4PLZ 59 Appendix Five2

SUB-Y~BLErc'i LEVEL T,,$O - (Two Factor Solution)

Factor One (Fl) -

I 0

2 9

3 l

‘8 l

0

‘4 l

7 l

13 0
‘19 0
23 0

Children O-16 of local families,,
Children O-16 of non-local. families.
Native girls 16-2-l.
Native boys 16-21.
Unmarried native men (over 21).
Non-local married native couples,
Unmarried native women (over 21).
Locd married native couples.
Unskilled labor,,
Unemployment.

Factor Two (F2) -

6 0
5

\tiite boys 16-21 o
0 White girls 16-21

9 0 Unmarried permanent white women,
11 0
16

Unmarried transient white women,
0

‘17
IviarrIeed  transient white couples,

0 Trades labor,,
18 0 Skilled labor
30 l Membership in recreational clubs/associations.-.



Factor One (Fl) includes all native and white children;

Indian, Eskimo, and Netis youths and adults; and activities

related to these social groups. It can therefore be called

the "Children and Native" factor,

Factor TWO (F2) includes white youths and adults and activities

related to these particular social groups, The factor can be

called a %Jhite Youth and Adult? factor. A similar procedure

was followed in naming each factor for EXA!%PLES 1-5 inclusive,

This name appears with each list of components, for every

factor in the Appendices.

Designating factors by titles has two major advantages:

1) the planner is required to conceptually relate each

factor to the real-life situation, providing a simplified

ordering of the problem for the planner, and aiding

the planner in relating the over-all problem to the

real-life situation.

2) expediency when referring to groups 0f Components.

For each matrix, the factor analysis begins with the most

general problem, and ends .with the most specific problem.

This is exemplified by the following factors from EXAMPLE 1,

Appendix One:

-mdst general problem

SUB-PROBL&L"; LEVEL TWO - (Two Factor Solution)

Factor One (Fl) - Honey, Trade and Efficiency

33. Strong competitive "pull" of the area,
31n Naximum economic income from the land.
37* Yiaximum interest on capital invested in present and

future improvements,





\
90’ i

The '%weril level of importance, (i.e. the most specific

problem), includes four components from the thirty-one com-

ponents in the %pperi' level of importance (i.e, the most

.general problem).

The sub-problem breakdown is automatically terminated ac-

cording to certain mathematical conditions in the computer

program. To the planner, this termination can essentially

be considered as the point where further breakdown becomes

irrelevant in terms of the sub-grouping for the particular

problem being considered, In other words, at this point,

additional sub-groups are of no significance to the problem,

Following is a list of the EXA~JJ_QLES l-5 and their respective

factor breakdown termination points:

EXAMFLE

I (95 components)
2.1 (68 components)
3. (30 components)
4. (65 components)
5 (30 comlponents  j

TERY.KNATION POINT
(Sub-Problem Level Number)

2 0
74
18
'10

9

The factor groupings for each of the EXAFTPLES 1-S are included

under Sections D of the Appendices One to Five inclusive.

A dashed line links the 'Iproblem definition'? to the factors

in the following sub-problem level, A dotted line indicateas

a "weak" link between two factors. That is, the JTcomxnoness"

between two factors is based on components with factor

loadings approximating ,,4.. 'gNodesir are coded as Fl, F2, F3,

e-b,  9 according to the respective factor which each node

represents in Sections C, Appendices One to Five inclusive.



The factor groupings for each matrix create both lattice,

( i.e, crossed or interlaced), and tree patterns (f,e, pat-- -

terns descending in a hierarchical order),*

In evaluating these patterns, two general observations were

made and rules formulated from these observations:

1) factors *with a large number of relationships (Le.

links) to other factors are represented on the network

by a point which has a large number of connsctions to

other pofnts, If the points in a network are ranked in

a hierarchy according to their %onnectedness",  theSr

position in the hierarchy indicates some measure of

their cruciality in the system. In terms of problem-

solving, to the planner these nodal pofnts suggest

areas of overlap9 component sensitivity,, and complex

interrelationships in the over-all structuring of the

problem.

2) %n the network certain factors remain linked through

a number of’ sub-problem levels, and are relatively

Independent of the renaLninE factors. When choosing

a starting place and a subsequent path through the net-

work, which establishes a sequence of problem-solving

"Following a similar procedure for a sfmtlar problem, Alexander
indicated that a tree pattern is created (Alexander, 1964a),
He later re-evaluated these findings, concluding that a tree
diagram as a conceptual device is inaccurate for solving problems
related to human settlements, Alexander then proposed that a
semi-lattice structure is more appropriate, since such a
pattern acknowledges overlap in settlement interaction patterns
(Alexander, 1965). The semi-lattice patterns resulting from
the factor groupfngs in the present study correlate with
Alexander *S later findings.
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“states”, a planner is deciding on a procedure for

solving  the network. There are a number of procedures

that he may use for doing this; however, the approach

-whic%l offers the least I%.nes of resistance'* is that

of splitting the network into the most dfcrete sub-

networks, and solving these sub-networks independently

as far as possible, Therefore, the sequence fn which

the planner tackles the discrete sub-networks. which

may be viewed as his path through the over-all network,

is chosen to make the matchEng of sub-solutions as easy

as poss5ble, (It ils shown in the following sections

that the sub-solutions tl?em,selves can be chosen simi-

larly,

The validity of these rules can be checked by logically

following the factors through a number of patterns in Sections

D of Appendices One to Five inclusive.

5.3 S_ystem Synthesis

The preceding sections of this Chapter dealt with the analysis

or "breakdown?' step9 of the proposed methodology, and present.

to the planner a certain ordering of a "halfGolved" problem

(Dewey; 7938). The planner is now faced with the synthesis__

or "build-up1' steps in solving the problem: the steps of?

combining parts or components to form a whole, by applying

the previously obtained results with the creative endeavor

of the planner.



For a number of reasons, interpreting the results of the

synthesizing process is one of the most difficult yet creative

parts of the total methodology:

1) although personal biases which enter into the planning

process can be somewhat decrea,sed by following certain

procedures, it ?.s unlikely that these biases will ever

be completely elimi.natedz settlement planning, as well

as my other design evdeavor, centres around the 'hetero-

geneit-v  of human nature,PI It should be noted, however,

that the methodology proposed has the advantage of

including and dealing with most b"iases at the analysis

stages En the problem-solving process (i.e. at the least

critical and most simplified stages). Biases included

at the synthesis or solution stages are complex to

recognize, and even more complex to deal with."'

2) the comPonent selection and interaction criteria

may be both incomplete and misleading. It is a basic

*Although the technique requires further study, one partf-
cular approach comes to mind which seems to offer the
Potenti.al of further decreasing the PossibilitAes of in-
cluding personal biases in the problim-solving process. The
general procedure fs thfs: once a common matrix and common
cri-terfa for determinLng interaction is developed, (either
by the planner individually or by the interdisciplinary
group), thLs matrix is then completed by a cross-section of
persons representative of all social groups. A factor ana-
lysis is then run for each matrix, and the factor breakdowns
and ordering patterns are determined. Each ordering pattern
is then correlated with every other ordering pattern. The
differences or disagreements in the groupings indicate
potential "misfits" in t'ne planning problem, Vice-versa,
the greater the degree of correlation in the groupings,
the greater the mutual agreement or '*fit".



human trait to emphasize the known, tangible aspects

and to relegate to a lesser position, (or to negate),

the more intangible aspects, This trait is closely

associated to the state of kznowledge at a particular

time, since the scope of apprehension of the mind

is continually changing with increased knowledge,

3) attitudes, aspirations, needs and desires are con-

tinually changing through time. If the feedback process

is insensitive, these changes may not be recognized.

'With these points in mind, we can now examine the sub-

problem and factor arrays. The planning objectives define the

limits or constraints in interpreting and using these sub-

problems or factor arrays. For example, the objective might

be to investigate the interrelationship of each component

in the over-all pattern in order to describe or explain the

situation; or, with different objectives, the sub-problem

and factor arrays: can be used as a direct aid to the plan-

ner in the decision-making process (as in this particular

example).

5.3i Interpreting Sub-Systems

We are now at the stage in the methodology where we can an-

swer the questions: how can a planner apply, in a settlement

planning context, the "orderedP' patterns of the real situation?

HOW do these patterns influence a solutfon? Throughout this

section the primary emphasis is on the present real-life



situation, and how planners can most easily satfsfy the needs

and desires of the local inhabitants when proposing alternative

solutions, alternative solutions whfch indicate either:

a) an attempt to meet the needs and desires of the InuvBk

inhabitmts as structured by the component and factor

groupings, or

b) a concfous rejection of these structural patterns

and the corresponding implIcatLons of thi.s actfon,

This particular use of the methodology, then, does not di-

rectly yield alternative solutions, (as in ikfght,  1967), but

rather provides a structure or framework within whEch one

can make planning decisions or recommendations, based on

specific needs and desfres,

The component and factor groupfngs can be approached in two

different yet related, ways, depending upon the level of

synthesis which the planning problem Ss entered (see Section

Q?ifi), These two approaches and their characterktics  are

as follows:

1) Comprehensive Approach - (the problem is entered

at  a i%i~h*f  leve l  o fI CD synthe s i s ; determining alternative

patterns requires little re-synthesis, A high levelb

of abstraction fs followed throughout the problem.)

Step i) The over-all ordering pattern is studied by

first determining the nodal pofnts (i,e, a convergence

or divergence of two or more factors at one factor,

creating a branched linkage pattern), To the planner



these nodes or points of overlap indicate significant

relatfonships of components in the over-all pattern;

the components at these points represent the most

significant groupings of needs and desires as expressed

by the Inuvik inhabitants.

Step ii> YYhe sub-networks are d_etermfned by linking

transferred factors to themselves, and to their res-

pective nodes, if such a node exists. New factors

often form independent sub-networks without nodes,

Step iii) From the linkages of the nodes and sub-net-

works, the alternative patterns are determined, 'i/Jhen

ProPosing alternative solutions, the planner can either

meet this particular structuring of the needs and desires,

or these needs and desires can be concfously negated.

The planner, however, is able to recognize the Zm-

PlLcatfons of this actfon.

2) Build-up Approach - (the problem is entered at a

i910wJ9  level of synthesis, requirfng a great deal of

re-synthesis in order to generate alternative solutions.

14uch of the re-synthesis is done with concrete **solu-

tions" rather than with abstractions),

Step i) Each factor of the lowest-order sub-problem

level Es studfed according to its constituent components

and to the relationship of the factor to the over-all

ordering pattern,

Step Li) The implications of each factor are trans-

cribed into operational settlement planning terms.
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Step i-51) A similar procedure Es followed for each

higher consecutive sub-problem level, following the

hierarchy of factor T%nksv' until the t%otal problem"

lev,el is reached.

Step iv) Alternative solutions are presented, or the

needs and desires which the factors represent are

conciously reassigned, (See the figure on the fol-

lowing page for an example of this sequence.)

The build-up procedure has already been adequately exemplified

(Wrfght, 196~)~ and is therefore not explained further in

this study. T'he remainder of this report, however, ex-

plains the comprehensive approach in greater detafl,

COl!'IPREHE-WXV-E  AFPROACH

In ord-er to clarify the over-all ordering pattern, each node

and sub-network can be indicated on a diagram. By naming

and numbering each node and sub-network, the following

general patterns emerge for each of the examples:,

ExAI4PLE I (refer to ffgure Sd)

MODES

Nl - 1
Nl - 2
N'i * 3
N’1 -4 a
rJ1 - 5
Nl - 6
Nl - 7
Nl - 8
NJ - 9
Nl - 10

Convenience, Health, Safety, Youths and Children,
Health and Safety,. -mite Adults;
Convenience, Children, Youths and Unmarried Natives.
Protection and Labor.
P/ioney, Trade and Efficiency,
Morley, Trade and EfFfcfency:
&nd Characteristixs.
Convenience,
Health, Children, White Youths, and Unmarried -Mhi%es.
Health and Safety, -&M.te Adults:



figure 5.c BUILD-UP APVHOA~H
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“Tot fil Problem"
Matrix

0
0

rbr
PROBLEM
DXFINITION

,

44 w
2 3

I
5

L I I
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PROBLEiM SOLVING SEQUEMCE  FOLLOWS I \

EACH LINKAGE  THROUGH THE SUCCESSm
SUB-PROBLEM LEVELS.
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EXAMPLE 1 CMARACTERISTJCS AND YEOPI;E GROUPED BY
CHhRACTFRTST1tiS  A?TD PEQPI-JE

5; o d zv

7 10 13 18 20I
SUB-PROBrnM.  .:_ ’

LEIVEL



Nl - 11 Children., White a_rld Native Youths, and Unmarried..
Nl - 12 Convenience.
Nl -13 Money, Trade, Efficiency.
Nl -14 Separated From Blighted Areas./
Nl - 15 Convenience.
N'i -16 P'Unsettled7t Native Peoples,
Nl - 17 Labor and Youths.
Nl - Ia Native Youths, Unmarried Couples.
Nl - 19 Labor.
Nl -. 20 Money, Trade and Efficiency.

Sub-Networks

SNI - a
SNI - b
SNI - c
SNI - d
SNl - e
SNI - f
3x1 - g
SNI 4 h
SNI -4
SNI - j
SNI - k
SNI - 1
SNI - m
SNI - n
SNl - 0
Sli\Tl - p
SNl - q
SNI
SIT1 z ;
SNI - t
SNl - u
szrl - v
SNI - w
SIT'1 - x
SNI - y
SMI - z

Money, Trade and Efficiency.
Labor and Privacy.
iTUnsettled_" Native Peoples.
Health and Safety, tihite Adults.
Health and Safety.
Total Community Spirit.
Children.
EermanentrJlarried Couples.
Youths.
Intensity of Activities.
Convenience.
Convenience.
Retail and Industrial Conveniences.
Separated From Blighted Areas,
Land Characterfstlcs.
Knowledge of Present and Future Patterns.
Money, Trade and Eff'lcfency.
Owner, Manager, Professional,
Koney, Trade and Efficiency,
Labor.
Travelling Expenses,
Vocational Student.
Natfve Youths, Unmarried, and Couples,
Land- Orientated Peoples,,
itiite Adults.
Unmarried Transient PJhite Men..

Sub-problem level 20 in EXiMPLE I also yielded the following
new factors:

i) Ethnic Interaction,0 8
4 No Fatigue.
iii) Local Couples %Jay Of Life,
0

-1
Comflunity Spirit.
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EXAMPLE 2 (refer ts figure se>

NODES

N2 - I
N2 - 2
N2 - 3
N2 - 4
N2 - 5
V2 -l. 6
N2 - 7
N2 - a
N2 - 9
N2 - IO
N2 - II

Money, Trade and Efficiency,
Health and Safety,
Convenience.
Knowledge of Present and Future Patterns and Stiety,
Convenience,

;

Health and Safety,
Convenience,
Knowledge of Present and Future Patterns.
Communfty Stability,
Land Characteristics.
Safety and Patterns.

Sub-networks

SN2 - a
SN2 - -b
SN2.e. - G
SN2 - d
SN2 - e
SN2 .- f
SN2 - g
SN2 - h
SN2 - i
SN2 - j
SNZ - k
SN2 -.I,
SN2 - rn
SN2 - n
SN2 - 0
SN2 - p
SN2 - q
SN2 - r
SN2 - s
SN2 - t
SN2 - u

Money, Trade and Efficiency.
Convenience.
Health and Safety.
Safety and Patterns.
Retail and Industrial Convenience.
Safety and Patterns.
Community Stability.
tiowledge of Present and Future Patterns and Safety,
General Amenities.
Land Characteristics.
Money, Trade and Efficiency.
Slope of Land.
Land Characteristics.
Convenience.
Community Stability,,
Knowledge of Present and Future Patterns.
Stabflity.
Safety and Patterns.
ConvenEence.
Health and Safety.
Proximety to Blighted Areas.

EXAMPLE 3 (refer to figure Sf)

NODES

N3 - ‘I
rJ3 - 2

Youths J Unxarrfed, Children.
Permanent Adult Peoples and Community Clubs,

Sub-Networks

SN3 - a
SN3 - b

Youths, Unmarried, Children.
Labor.

SN3 - c Owner, Manager, Professional.
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SN3 - d
SN3 - e
SN3 - I?
SN3 - g
2x3 - h
SN3 - i
SN3 - 3
25x3 - k
SN3 - 1

Permanent Adult Peoples.
Transients, Youths, Home Employment,
Youths (Girls).
Children.
Youths, Unmarried.
Community Clubs.
Permanent Adult Feoples,
Membership in Clubs,
Land Orientated Peoples,

EXAMPLE k (refer to figure sg)
\

NODES

N4 - I
N4 - 2
N4 - 3
wq - 4
N4 - 5
N4 - 6
N4 - 7
IT4 -” 8
fLf4 - 9
N4 - lo
rJ4 - II
N4 - 12
N4 - 13
rJ4 - 14

Health, Safety and Convenience.
Health, Convenience, Land Characteristics.
General Amenities.
Health and Genera‘1 Amenities.
Convenience and Land Characteristics.
Convenience, Health, -Nay of Life.
Convenience and Viay or Life.
Health and Convenience.
Convenience and Land Characteristics.
Health and Convenience.
General Amenities,
Money and Land,
Convenience.
Health and Convenience.

Sub-Networks

sN4 - a
SN4 - b

SW4 -c
SN4 - ti
srJ4 - e
SNh - f'

4

SnTlk  - g
SN4 - h
SN4 -i
SN4 -

.
3

SN4 - k

‘PJloney, Trade and Efficiency,
General kmenities.
@onvenience b
Money, Trade and Efficiency,,
Minimum Economic Expenditures,
Normal Life,
Land Deve.lopment  F&terns,,
Health and Convenience,
Conveniences and Land Characteristics.
Convenience and Way of Life.
Protection and Work.
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EXAMPLE 5 (refer to figure Sh)

NODES

6 - 9
Ns - 10
N# - 11w

White and Labor.
White 'You'chs.
Children and Whites,
Children and NatWes.
Children, White Youths (Girls), and Clubs,
i,ln_?ite  Youths.
White Youths.
Permment and Transient whites.
Youths, Unmarried (Natives), and Unemployment,
i&ite Youths.
Children, Whfte Youths (Girls), and Clubs.

Sub-Netxorks

SG - a
1SrJs - b
SNS -@
SNS - d
SNS - e
SNS - E
SrJS - g
SNS - 12
SN5 -i
SNS -

e
3

Children and Natives.
$hite I\r"omen and Transient 'tiihite Couples. ,

Vhite Men (Permanent) and Couples (Permanent).
Ch%ldren(,
Owner, Hanager, Professional, and Club Membership.
Permanent and Transient $iiites.
Vocational Students.
&Tative Couples and Youths.
Unmzzrfed NatWe Men.
Youths, Unmarried Natives, and Unemployment.

In comparfng the patterns of the EXAI4PLES I-5, the component

groupings of all of the EXAMPLES 2-5 fnclusfve can general-f-y

be *'dissolvedit into the con?ponent groupings in IZXAl\rlPIJI  1.

Refer I?or instance 9 to figures $_ and gj, and to the fol-

lowing diagram:

EXAMPLE 2 %lassesl' --- dissolve into EXAl!!iPLE I
r%lasses'T

CFA C F G B
ACDF A C D F
A A C
BEF B E F

It would appear, therefore, that the main advantage of the

EXAMPLES 2-5 Inclusive is to clarify, (by restricting the mm-

her of considerations), the component avid factor groupings of

EXAMPLE '16
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EXAMPLE  2 - ~RFiACTE:RISTICS  GROUPED BY

fPp.XJ?el 5.J -
CMARAC3Y3RISTICS
F%.CTiSRS ACCORDJNG  TO

PROBLEM
D!zX?INITION

bEt:END.

A - nealth &nd s
Brb - Conw3~ignce
c; I---- -
D . - Physical set
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CHAPTER SIX / RECOW'iENDATIONS  AND CONCLUSIONS

6.1 The Methodology: Generating And-Recommending A<t_ernatives

Following from the *'interpretation of sub-systemsf'  phase

of the example, a number of observations and proposals can

be made regarding the settlement of Inuvik, These obser-

vations and conclusions represent a further synthesizing

stop before the "implementation" stage, and are derived

from:

1) the node and sub-network patterns.

2) the factors which make up these nodes and sub-

networks.

3) the components which constitute each factor,

4) the original selection of components and deter-

mination of component interaction,

It is important to note that these observations and proposals

indicate general constraints on the formulation of specific

solutions to settlement planning problems in the M.acke_nzie

River Delta, rather than specific solutions as such: also,

they represent related, specific, and unique needs and

desires of the local peoples.

'i;Jhile a great number of specific observations could be made

from the foregoing analysis, in order to exemplify here this

phase of the methodology a few typical observations, pro-

posals, and their implications are given:

I) OBSERVATION: permanent residents, transient residents,



and combined transient-permanent residents each form

relatively discrete patterns (refer to figures 6a and

6b) 0

PROPOSAL ABID IMPLICATIONS: although the "splitiT be-

tween permanent and transient residents has already

been pointed out by many other researchers (Lotz,

19&b; Maflhot, 1966; Wolforth, 1967), this study

indicates certain factors which underlie this %pllt*','  .

and shows its relationship to other settlement issues.

The implications of this %pliti? lead to a need for

a policy decision between:

i) being aware of the "split", but ignoring this

"split" in planning terms (eg, by providing only

%outhern' type subdivisions with no alternatives

available; by providing only gtbu%hl' type living ad-

commodation  with no alternatives available, etc.).

The author infers from the policy and action to date

that this general course has been adopted by the gover-

ning bodies (eg. no allocation of land use areas for

tying and feeding dogs;_* no provision for docking

small boats; etc.). With this approach, the resulting

economic and social costs have been and will continue

to be extremely high, with few, if any, collective

benefits (Lotz, Iq62b), This is a negative, "laissez-

faire" approach rather than a "directed-action  ap-

p r o a c h .

ii) an acknowledgment of an essentially tri-partite
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division of permanent, transient, and combined

transient-permanent groups; attempting to meet the

separate and diverse needs of these groups and to use

only what is common to these groups as the cohesive,

binding factor, The author suggests that this ap-

proach offers the greatest potential for positive

community development in Inuvik. It must be noted,

however, that this tri-partite division should in no

way be considered a rigid, permanent division; rather,

it should be considered a *'natural" division only

at this particular time and to satisfy specific needs

and desires. The Inuvik situation must be continually

reevaluated through time as the needs and desires of

each group change, and the subsequent policy decisions

updated on the basis of this reevaluation.

Mailhot, a sociologist who completed, during the

summer of 1965, a study of the community structure in

Inuvik, stated that administrative authorities should

recognize two communities rather than one community

in Inuvik, and that a community development program

be set up with this two-part community as its basic_

assumption (Mailhot, 1966). However, it appears while

a two-part community may satisfy certain criteria

identified in the author's study, other criteria will

necessarily be negated. Since the premise of this

study has been that solutions should identify with the

criteria which they are intended to satisfy, the author



suggests that this premise leads in this case to a

. multi-part community needing a multi-part solution

to satisfy the "compatible'l criteria groups.

2) OBSERVATION: while "white" and "nativei' adult com-

ponents each form relatively discrete sub-network

patterns, the common components between these

%ative" and. "whitei' groups are discovered to be the

children components, In EXAMPLE 1, for instance,

this occurs at the following locations in the sub-

network patterns (refer to figure 6~):

- sub-problem level 2-F2

- sub-problem level b-F2

- sub-problem level 7-F5

- sub-problem level IO-F5

In the sub-problem levels 13, 18 and 20, the "child-

ren' components occur as a unique factor at the fol-.

lowing locations in the sub-network patterns:

- sub-problem level 'l'+Fs

- sub-problem level 18-Fl2

- sub-problem level 20-Fl2

This indicates that in certain respects the %hildren"

components also have unique needs and desires,

It should be noted that the "children" components

were not originally divided into %&ite" and "native"

but rather into "locali* and "non-local?' (refer to

Section A of Appendices One, Two, Four and Five, and
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to the Final List of 95 Components in Section %?i).

‘mring the selection and definition of the list of'

components, the author concluded that a t'loealT' and

p'non-local IT division was more meaningful for the

%hildrenP' co-mponents in this study than a "'native"

and y'white I1 divisione This conclusion was based on:

- the author9 field observation in Inuvik during

the summer of 1966.

- MailhotPs statements (Mailhot, 1966) that:

"Friendly informal relations take place among

high school students regardless of ethnic status.

They were seen together at the hotel c&e., on the

street, on the church steps after Sunday mass,

and in the movie theatre lobby. In the school

itself, except for the few %ophisticatedl'

white girls, friendships are established re-

gardless of ethnic lines, and %teady'* re-

lationships sometimes exist between teen-age

students of different ethnic groups: (This is

a good example of how descriptive information

provided by a "planning team member" can in-

fluence a planning decision..).

It should also be noted that the author9 observation

during the summer of 1966, regarding interaction be-

tween primary school children of different backgrounds,

generally contradicted with Nailhot *s conclusion that

“The informal organization of games,....,...., gen-

erally did not cross over ethnic barriers, although



the situation slightly differed from group to group"

(&iailhot, 1966). The authors observation was that

the interaction between primary school children in

both organized and spontaneous recreational and social

activities was, with the exception ofa definite re-

ligious division; generally very flexible and multi-

ethnic.

PROPOSAL AND IMPLICATIOWS:  a policy decision can nowt

be made between:

i) conciously attempting to reinforce this "white-

native" split by dividing the "children" component into

segregated '*native*' and irwhitel* components.._ In this

way, minimal interaction would take place between

"white children and '*native children",

ii) the **children" components can be used as a bond

between the "white" and 'fnative't components,L With

this approach, the design for multi-ethnic educational,

social, and recreational facilities becomes important.

3) OI3XERVATION: one sub-network is called the "Unsettled

Native Peoples" (figure sd: SNI-b), It includes the

following components:

- Native boys 16-21.
- Unmarried native men (over 21).
- Non-local married native couples.
- Unemployment,
- Allowing fringe developments to occur.
- Native girls 16-21.
- Unmsirried native women (over 21).
- Nearness to water vehicular systems.
- Diversification in industry.
- Frec3dom from ethnic conflict,
7" Unskilled labor.



PROPOSAL AKD I~~PiJCATIONS: this sub.-network exem-

plifies the situations encountered when the process

of social urbanization lags behind a geographical con-

centration: when the more basic human requirements are

not adequately recognized in the process of trans-

formation from a land-orientated, ~~primitiver* society

to an industrialized, modern, urban one. This is

exemplified throughout the world by squatters', settle--L

ments surrounding the urban areas, and exists around

the settlement of InuvTk as well. A number of persons

have proposed as a solution a unique settlement apea

with which the "unsettled native peoples" could

identify, which would have facilities to' aid during

this transitional phase: an adequate water supply; a

number of tent "pads" near the river; portable, ex-

pandable living units; a youth hostel. However, what-

ever the solution, it is significant that in this

study this particular social group is selected as

having specific needs and requirements wh%ch must have

a direct bearing on the planning of the town if these

needs and requirements are to be con_sidered. It is

also significant to note that a survey by Lotz (Lotz,

1962b) concluded that this "Unsettled Native Peoples'*

group wanted the following improvements, in order of

preference:

a) water supply

b) garbage collection

c) electricity
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d) access roads

e) police patrols

f) simple materials supplied for housing con-

stIPuct8on

Such a survey is a very good example of the role that

a %eamrr member can assume within a multi-disciplinary

planning team concept,

!+.) OBSERVATION: a 'fLand Orientated Peoples7' (figure sd$

SNI-x; figure Se: SN3-1) sub-network is identified, con-

sisting of the following components:

- self-employed as harvester of natural resources

- unemployment

Present facilities in Inuvik do not provide for these

part-tiTe residents, Mhile in a settlement these

residents are generally associated with the "squatters"

and live in relatively i'primitive", unserviced houses.-

and tents,.

PROPOSAL A1T.D IF‘~PLICATIONS: the needs and desires of

this particular group are at present largely neglected

in both the rural and urban environment. If this

present situation persists, it is likely that this

"land-orietated" group will soon be forced into an

urban setting with which they possibly cannot learn

to cope. On the other hand, if the intent is to en-

courage the development of this particular way of life,

it will be necessary to offer added social and
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economic support for these peoples. This will first

require a clear identification of the specific needs

and desires of this group9 followed by means for sat-

isfying these needs and desires,

During the summer of 1966, the author attended a

meeting where a number of "land-orientated" families

appealed to the Federal Government for equal assis-

tance to build a home, whether it be located in a

settlement or in the "bush". It is appeals such as

this which will have to be met if the "land-orientated"

way of life is to continue.

5) OBSERVATION: the "clubs/associatfons'D components related

most strongly to the "whitest9 "manager", ttowner't and

*tprofessional" social groups, This suggests a cer-

t ain "gap It between the needs of the remaining social

groups and their organized activities.

PROPOSAL,AND  TNPLICATIONS: ff the present trends are

allowed to continue, it is likely that the organized

activities in Inuvik will continue to satisfy the

needs and desires of only a portion of the settlement's

inhabitants. The situation will, therefore, continue

to initiate a sense of social discontent. The other

alternative, however, is to attempt to equally

satisfy the needs and desires for organized activities

of all the representative social groups. This will

require a sincere appreciation and accurate evaluation
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of' the cultural and social activities and aspirations

of each social group. The author proposes that a

planning team composed of representatives of all local

social groups and researchers trained in the study of

social relationships and individual development could

best approach this problem,

6) OBSERVATION: each of the original component classes

(see Section sa2i) forms relatively discrete sub-

networks and nodes in the interaction analysis,, In

order to signify the relative importance of these

patterns to the over-all problem, the patterns can be

designated as "strong", '*averageFT and %eak'* according

to the strengths of the factor loadings. This is

shown for EXAMPLE I in figures 6d, 6e,‘Q,  Gg, 6h 5 6%
9

and 6j,. The other EXAMPLES, 2 and b9 (which each con-

tain more than one component class), can be shown to

yield similar patterns.

PROPOSAL A3'FD IMPLICATIONS: the above observation may

tend to suggest that by dividing components into

classes at an early stage of the problem-solving

procedure, the planning teaxx member is establishing

a predetermined solution. Iiowever, this is not true,

since the sub-network patterns are derived entirely

from the co*mponents and their interaction, with the

division into component classes acting as a convenient,

all-encompassing checklist for the team members,,
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In this way, the team member is at least aware of those

categories of components which he chooses to dis-

regard, and of those which he chooses to include,.

The discrete patterns of components from the same

classes indicate that the solutions for a part&

cular component class are compatible within themselves,

but are fully or partly incompatible with the solutfons

for other component classes. This means for example,

that while solutions for the components "protection

against contagion" and "unpolluted ground water

supplg" (from the same iTHealth and Safety component

class) would work well together, these solutions would

partly or fully counter the solutions for a component

such as r'mfnf-~um  operating costs" (from the Economic

Income and Expenditure'*  component class),

These six general observations exemplify the potential to

the field of settlement planning of this partScular ap-

plication of the methodology, This example is in no way

meant to be %ompleteff or to %olve** all of the settlementa..

planning problems: the basi.c input of information in this

example could undoubtedly be contested; possibly the economic,,

more tangible class of components has been emphasized to the

detriment of the more human, Intangible components; certain

component groupings seem to be ambiguous (see EXAMPLE I, sub- ’

problem level 7, F7). However, herein lies the primary merit

of such an organizing framework: it makes public the criteria

on which the planning decisions are made, and offers the
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implications of these planning decisions, The way is now

open for research work to further evaluate and develop this

general framework into a progressively more realfstic and

operationally feasible planning tool,,

6.2, The Approach Proposed: An Evaluation-.

Throughout th5s study the emphasis has been on the develop-

ment, application and 2mplications of a specifZc theory and

methodology to the fteld of settlement planning In the l!Jac-

kenzfe River Delta. Further study is requfred iln order for

this approach to become a practical and sophist%cated  planning

tool, Nevertheless, the results of the work to date are en-

couraging, and suggest that at the present stage of develop-

ment the approach proposed can be a useful general guide for

settlement planners.

The methodology offers potential for a number of sfgnfffcant

advantages over the more tradftional planning approaches. As

a reiteration of earlfer statements, some of these advantages

are:

A, Charactertstics of the Methodology:

- the methodology attempts to consider the principal._

elements of a problem and the main ramifications of

any number of courses of action.

- by systematically determining component interaction

and sub-network patterns, the methodology produces a

tendency to look in an orderly way for relationshQs

which might ordinarily be overlooked. The error of
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isolated cause-and-effect thinking is avoided,

- the methodology allows one to test from a "%otal"

or "holistic" viewpoint what might happen to the

system if some component or interaction changes.

- the methodology allows for a conprehensfve ap-

proach within its general structuring framework.

- the methodology is an innovative rather than an im-

mitative planning approach,

- accepting that the cognitive capacity of a human

being is limited, the methodology allows one to ex-

tend this capacity,,

B. Application of the Methodology:

- each decision is explicitly stated, thereby acting

as a constant check for the decision-maker. Such an

approach encourages ob-Jectivity,  making errors and

personal biases and deficiences more obvious, It

also allows one to justify what is included in the

observation and interpretation of information, and

what is temporarily excluded.

- since the problem is divided into small, manageable,

"bit s fr of information, the methodology allows for a

freer and more efficient multi-disciplinary inter-

action,

- by regularly reevaluating the components and com-

ponent interaction and obtaining a new resulting pat-

tern, the methodology allows one to categorize what is

relatively enduring and stable,, or what is changing



in the situation..

- the methodology de1Smits the role of individual part-

icfpants in relation to the total planning process

and ~TI accordance to defined goals and objectives, It,

therefore, allows for greater efficiency fn the utIli-

zation and manipulation of design resources.

- the methodology makes publfc the procedures, res-

ponsfbilities, and progress of planning endeavors, l

thereby allowing for greater public partfcipation,

In order to further develop the potential of the methodology

as a planning tool, and to further develop planning in

general in the Worth, the author suggests that the fol-

lowing research be inLti.ated:

1) a study of the processes of plannfng In the Nac-

kenzie River Delta. Although the theoretfcal develop-

ment of the methodology presents plannfng as a con-

tinuous, iterative prucess, this continuity and

iteration is largely laclrfng in operational terms.,

Further basic and applied research is therefore re-

qulred to establish an efffcfent, interacting, multi-

loop, feedback system, and to develop procedures for

mainta%ning the continuity of planning as a process.

2) a study of the effect of using different scale

ratings in determining matrix fnteraction,

3) a study of the relatfonshfps between the number of

components for each class md the effect which each

class has on the over-all sub-network patterns,
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4) a study to determine if the factor loading cut-off

point, which yields unique factors [see Section 5.2iii)

is related to the variance in the loading of each factor.

5) development of a technique for a direct,. graphic,-_

computer output of the sub-system patterns according_-

to specified criteria. The author feels that a

graphic output offers the greatest potential as a means

of co~xxunication between a large number of persons

with varied training and backgrounds,

6) a study to set up an efficiently working comrnuni-

cation system between all members of the planning team

in general, and in particular, between the "professional"

team members and the local inhabitants of a settle-

ment.

7) the author, during this study, noted that while a

great deal of 'pplanning" in_formation is available,-..

little of this information is in a readily usable

form to a planning team member, It is therefore pro-

posed, that a central data system be established,

based at first on the existing accounting and record-

keeping facilities used for admfnEs-1;rative purposes,

and including information such as;

- demographic compositions of all areas in the

Yiackenzie River Delta at any tLme.

- through-school, transfer, and other records

showing movement of people and families from

district to district, together with economic,

social and educational characteristics of the



movers.

- a properties file containing fnfor-ration on

activitfes concerning each parcel of land:  em-

ployment 9 trafffc generation, net prOfits,  etc..

In order to benefit from such a sys@em, the planning

teanz must know for what purposes they wfll use the

data, other than for a description of current trends.

This, therefore, means that the data must be fn a

readily accessible form, and that definitions of goals,

measures of efficiency, measures of correlatfon,

theories of settlement growth, and other analytfcal

and synthesizing insights are needed in order to use

such data, In terms of individual and collective human

rights, this also means that, before the data system

is established, all persons Involved In or affected by

the use of this data must have a clear idea of the

potential and IfmItations  of such data,-_ The public

must then make the final decision of' whether  or not

such a data system is to be established, and decide

what is to be included in this system.

6 30 Conclusfon

The Nackenzfe River Delta settlements are fn a period of

rapfd transition. Whether or not a process of development_

which leads to an increasing self-sufficiency and to a sense

of belonging to a %ommunftyfr can be sustained, depends to

a large extent on the recognition and fulfillment of the
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needs and desires of  the local  inhabitants. It hi,  there-

f o r e , necessary to take these needs Into account through the

different stages of  development of  each culture. And, 5-n

order to do this, it is necessary to draw up a strategy to

guide these transI.tfons, a  strategy  which  fac i l i tates  these

t r a n s i t i o n s  w i t h  maximum ef’ficI.en.cy  and mSnimum  soc ia l  cost .

The Nackenzfe Rfver Delta is in many IJays  fn a very favour-

able  pos%tion  in this regard. Since settlement planning is

relatively new to this area, .the possfbilitfes  for planning

me not yet totally 1i:mited by  predetermined pr inc ip les

and concepts. The manageable size of the Delta allows the

most modern methods of  investigation,  of  testing,  and of

compiling and processing data to be util ized to the greatest

advantage. The  Nackenzfe  River Delta peoples are progressive,

responsible 9 and greatly endowed with rich and varied

cultural backgrounds a It is hoped that this study will in

some  way aid in the developmental process of our Morthern

settlements,
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APPENDIX ONS

EXANPLE I CKARAC'XTERISTICS  AMD PEOPLE GROUPED By~'-mmw-swm .--pmnamnu-
Cl3ARACTERXSTICS  AlJD PEiOPLE_-_--_  __ - _-.
--------~-r*rrrr4-,~  -.

Section A - LIST OF .95 COfJiPO?IEZ!lTS :-l*-U.* ~~-?s*W-lc;Hrryblll)

I a

‘ 2 0
3 *
4 a
5 a
6 0

7 0
8 +
9 d:

lo 0
II 0

12 *
73 l

14 l .
15 l

16 l

17 I)- _
18 0
19 8,

20 l .Nearness of retail. to industrial areas
23 0 Nearness of hoxz to rc;Ugious facilities
22 + Nearness of home to social facilities
23 a ‘- IVearness of horn3 to school facilities
24 e
25 Ir
26 0
27 l

28 l

29 +
30 9

31 l

32 a
33 *
34 *

Protection against accidents and hazards
Protection against contagion
Provision for maintenance of cleanliness
Provision of adequate daylight, sunshine EUH? ventilatian
Protectiun against excessive noise
Protection against atmospheric. polltiinn and offensive
odors
ProvSsiOn  fmm fatigue
Provision of adequate privacy
ProHsion of opportunities for normal family and COK-
munity life
Protection against moxwl hazards
Provisions of possibilities for reasonable aesthetic
satisfaction
Nearness to land vehicular system
Wezxrness to water vehicular systems
Garness of home to t?fork
Nearness of work to recreation
f\Tearness of home to ret-r-aation
-Nearness  of horns to shopping
Nearness of home to health facilities
Nearness of stow-age (Tpaarchouses)  to office md retail
areas

-Availability or s~~~a~e
Availability oT conirg pxaoteztion
Proximity to same ethnic  area
Proximity to blighted areas (poverty, disease) .
Separation frox~~ bliated areas (poverty, disease)
Proximity to mixed uses
Provision of general residential amenities
(upkeep, services)
Maximum economic income from the land (capital gain)
High assessed land value
Strong competitive rrpull"  of the area
Prospective  investment in public improvements



35 ,e
36 *.
37 0

38 l .
39 .*
40 _@
41 0
42 l

- 43 0
44 0
45 0
46 e
47 l

48 0
49 l

54 l

55 l

56 0

“=7/ .
58 l

59 a
60 !,
61 0
62 I,
63 0
64 0
65 “0
66“a
67 0
68 0
69 l

70 0
71 0
72 0
73 0
74 0
75.0
76 0
77 l

78 l

79 0

80 a
8’1 0
82 0
83 0

Ninimum local property taxes
Ninimum operating costs
l!Qaximum interest on capital invested in present and
future improvements
Maximum product sales potential at particular site
Minimum commuting expenses
Minimum improvement costs
Large supply of competitive settlement land
High intensity of land developmnt
Good drainage characteristics of soil
Land not subject to flooding
Low turnover of occupancy
Increasing intensity of adjacent land use
Decreasing intensity of adjacent land use
Unpolluted ground water supply
Protective orientation with respect to prevailing
winds
Utilization of natural pleasing features of landscape
Ease o'f marketability of land titles
Minimum anticipated risk in investments
Ninimum interest on borrowed money
Maximum interest on loaned money
Convenient to streams of pedestrian traffic
Maximum knowledge of change of patterns of value
through time
Maximum knowledge of use pattern change through time
Maximum knowledge of 'rwhims'* of land owners
Maximum knowledge of **whims" of land occupants
Minimum speculative subdivision of land
Minimum land vehicular traffic congestion
Diversification in industry
Variety and opportunity for choice in way of life
Freedom from ethnic conflict
Allowing "fringe" developments to occur
Children O-16 of local families
Children O-16 of non-local families
Native girls I6-21
Native boys 16-~I
White girls 16-21
mite boys 16-21
Unmarried native women (over 21)
Unmarried native men (over 21)
Unmarried permanent wklite women
Unmarried permanent white men
Unmarried transient white worsen
Unmarried transient white men
Local married native couples
Non-local married native couples
Married permanent white couples
Married transient white couples
Trades labor
Skilled labor
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84 *
85 c
86 L
87 0
68 l

89 0
90 (,
91 0
92 0
93 0
94 a
95 0

Unskilled labor
Managerial and professional employment
Self-employed as owner/manager
Self-employed as harvester of natural resources
Unemployment
Gainful employment in home
"13mployment~r as vocational student
Membership in educational clubs/associations
Membership in community and servfce clubs/associations
Membership in occupational clubs/associatfons
Membership in religious groups
Membership fn recreational clubs/associations
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EXAMPLE 3 -

Section B -

CHARACTERISTICS AND PEOPLE GROUPm  BY
CHARACTkiRISTICS  AND PEOPIX
GRAPH OF EIGENVALUK3

14

13

12

II

10

9

8

7

6

5

4

3

2

1

00

EIGkXVALUE

SUB-PROBLEiM  JXVEL 2
1

I
i

--. .

0

EIGENVALUEi

8 9 10 II
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EXAMPLE 1

Section B

a CHARACTE;RISTICS  ANI> PEOPLE: GROUPED BY
CIJARACTERISTICS  AND YhOPLE

- l3IGENVAL'UldS  (CONT'D) s

0 8

0 6

l 4

0 2

e t3

0 2

0 8

EIGENVALUIX

l o 2.0

EIGENVALUE
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SectIon C - FACTOR BRl3AKDOwNS

SUB-PROBLEM LEVEL T!1\33  - (Two Facto-21 Solution)- -

33 0
31 l

37 0

51 0

52 0

58 0

85 l

86 l

32 l

3k 0
36l a

Strong competitive rrpullll of the area
Maximum economic income from the land
(capital gain)
Maximum interest on capital invested in
present and future improvements
Ease of marketability of land titles
Minimum anticipated risk in investments
Maximum knowledge of "whimsl' of land owners
Managerial and professional employment
Self-employed as owner/manager
High assessed land value
Prospective investment in public improvements
Minimum operating costs

Factor
Loading

0 8

0 7

* 7
. 0 7

0 7
* 7
l_ 7
l 7
l 6
l 6. .
4 6

_ 38 1, l. Maximum p%oduct sales potential at particular site ..6
i 40 ‘,l .,

46 i
56 ti

59 ,l
19 0

42 I)
43 0
44 l

45 0
49 l .

50 ‘0

53 0
57 0

61 0
93:. #
20c B
24 l

30 l

39 l

c

Minimum improvement costs
Increasing intensity of adjacent land use
Maximum knowledge of change of patterns of value
through time
Maximum knowledge of "whims" of land occupants
Nearness of storage (warehouses) to office and
retail areas
High intensity of land development
Good drainage characteristics of soil
Land not subject to flooding
Low turnover of occupancy
Protective orientation with respect to prevailing
lginds
Utilization of natural pleasing features of
landscape
Minimum interest on borlr;owed  money
Maximum knowledge of use pattern change through
time
Minimum land vehicular traffic congestion
Membership in occupational clubs/associations
Nearness of retail to industrial areas
Availability of sewerage
Provision of general residentid amenities
(upkeep, services)
Minimum commuting expenses



FactoF Two (F2) - convenience and Protection
- 'YoutS3.s and Chj:ldrcn

16 0

21’ 0

22.*
17 1,
18.*
23 .o
70 .o
71 l

95 0
2 l

3 0
68 l

94 0
4 *-

IO l

II 0

74 0
55 l

62 l

66 l

69 l

Nearness of home to recreation
Nearness of home to religious facilities
Nearness of home to social facilities
Nearness of home to shopping
Nearness of home to health facilities
Nearness of home to school facilities
-White girls 16-21
\fiite boys 16-21
Membership in recreational clubs/associations
Protection against contagion
Provision for maintenance of cleanliness
Native girls 16-21
rslembership  in religious groups
Provision of adequate daylight, sunshine and
ventilation
Protection against moral hazards
Pmvisions of possibilities for reasonable
aesthetic satisfaction
Nearness of home to work
Convenient to streams Of pedestrian traffic
Diversification in industry
Children O-16 of local families
Native boys 16-21

.

33 0
37 0

52 l

56 0

58 0
85 0
86 0
31 8

34 0
36 0
38 l

40 0
43 0

Strong compet-itive rrpullrr of the area
P/Ia.ximum interest on capital invested in present
and future improvements
Minimum anticipated risk in Investments
Maximum knowledge of change of patterns of value
through time
i\/iaximum knowledge of "&irns" of land owners
&nagerial and professional employment
Self-employed as ovmer/manager
&ximum economic income from the land
(capital gain)
Prospective investment in public improvements
Minimum operatfng costs
Maximum product sales potential at particular site
Minimum improvement costs
Good drainage characteristics of soil

Factor
Loading

.t 4
‘0 4

-0 4
-*e 4
* 4
-0 4
* 4. *o 4

0 7

0 7
8 7

* 7
l 7
0 7
0 7
l 6
0 6
l 6
0 6
0 6
l 6
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Factor
Loading

4
k

0
-I-i 0
49 a

50 0

51 l

5 3e 0
57 l

5 9 0
19 0

24 l

32 0
42 0
45 0
61 e
9 3 0
3 0 l

3 5 l

3 9 l

Land not subject to flooding
Increasing intensity of adjacent land use
Protective orientation with respect to prevailing
winds
Utilization of natural pleasing features of
landscape
Ease of marketability of land titles
Minimum interest on borrowed money
Yiaximum knowledge of use pattern change through
time
Wxximum knowledge of "whims" or land occupants
Nearness of storage (warehouses) to office and
retail areas
Availability of sewerage
High assessed land value
High intensity of land development
Low turnover of occupancy
l!!iinimum  land vehicular traffic congestion
Membership in occupational clubs/associations
Provision of general residential amenities
(upkeep, services)
Minimum local property taxes
Wnimum commuting expenses

Factor  T WO (~2) - Convenience- Children, Youths,
Unmarried Natives

1 6 l

21 0
22 0
.I 7.
23 l

15 8
18 @
6 6 0
6 7 0
6 9 0
71 0
72 0
7 3 0
12 0
13 0
14 l

55 l

6 8 0
7 5 l

Nearness of home to recreation
Nearness of home to religious facilities
Nearness of home to social facilities
Nearness of home to shopping
1Tearness of home to school facilities
Nearness of work to recreation
Nearness of home to health facilities
Children 0-16 of local families
Children O-16 of non-local families
Native boys 16-21
'White boys 16-21
Unmarried native women (over 21)
Unmarried native men (over 21)
Nearness to land vehicular system
Nearness to water vehicular systems
Nearness of home to work
Convenient to streams of pedestrian traffic
Native girls 16-21
Unmarried permanent white men

l 6
0 6

0 6

l 6
l 6
l 6

0 6
0 6

l 4
l 4
l 4

l 7
l 7
0 7
0 6
l 6
l 5
l 5
l 5
l 5
0 5
l 5
l 5
l 5
l 4
l 4
0 4
0 4
0 4
l 4
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Factor Three (F3) - IProtection and Labor
Factor
Loading

8 8
2 0
4 0

IO l

62 0
83 l

84 0

94 0

3 a
2
8

l

4 0

Provision of adequate privacy
Protection against contagion
Provision of adequate daylight, sunshine and
ventilation
Protection against moral hazards
Diversification in industry
Skilled labor
Unskilled labor
Membership in religious groups
Provision for maintenance of cleanliness _
Availability of sewerage
Unpolluted ground water supply

Factor Four (F4) - i$ealt1.1- 5'hite Adult s_

6 0

11 e

2 a
3 0
74 0

76 0
81 t9
80 0

Protection against atmospheric pollution and
offensive odors
Provisions of possibilities for reasonable
aesthetic satisfaction
Protection against contagion
Provision for maintenance of cleanliness
Unmarried permanent white women
Unmarried transient white women
Married transient white couples
Married permanent white couples

8 6
0 5

8 6

SUB-PROBLEX LEVEL SEVEK - (Seven Factor Solution)

Factor One (FI) - F!oney, Trade and EffY.ciency

31 Maximum economic income from the lmd
’ (capital gain) 0 7

33 0 Strong competitive "~~11~' of the area l 7

37 0 Maximum interest on capital invested in

51
present and future improvements 0 7

0
52

Ease of marketability of land titles 0 7
d

56
Minimum anticipated risk in investments w 7

0 Maximum knowledge of change of patterns of value
through time

58, Maximum knowledge of '*whimsfl of land owners
l 7
l 7



A/B0

Factor
Loading

59 0
86

-pliaximum knowledge of "whims" of land
as owner/manager

occupants 0 7
6 Self-employed l 7

32 *0 High assessed land value 0 6
36 0 * 'Minimum
38

operating costs l 6
0 Maximum. product sales potent4al at particular site .6

57’ l Maximum knowledge of use pattern change through

85 6

19 0

20 &
34 0
45

,
l

46 .l

61 b
93 l

25 l

time
Gnagerial and professional employmat
Nearness of storage (warehouses) to office and
retail areas
Nearness of retail to industrial areas
Prospective investment in public improvements
Low turnover of occupancy
Increasing intensity of adjacent land use
Minimum land vehicular traffic congestion
Membership in occupational clubs/associations
Availability of zoning protection

Factor Two (F2) - Cou\ven.ien.ce

14 l

21 l

22 l

12 0
17 0
23 0
55 0
14 l

‘15 0
29 l

39 l

42 a
95 l

94 0

----

Nearness of home to recreation
Nearness of home to religious facilities
Nearness of home to social facilities
JTearness to land vehicular system
Nearness of home to shopping
Nearness of home to school facilities
Convenient to streams of pedestrian traffic
Nearness of home to work
Nearness of work to recreation
Proximity to mixed uses
pliinimum commuting expenses
Hegh intensity of land development
Membership in recreational clubs/associations
Membership in religious groups

Factor Three (F3) - fTJrmettledil  ?ifative Yeoples-

69 0 Native boys 16-21
73 3 Unmarried native men (over 21)
79 *
88

Non-local married native couples
0 Unemployment



Factor
Lo ading

65 l

68
. Allowing "fringe" developments to occur

l Native girls 16-21
72 0
13

Unmarried native women (over 21)
l

62
Nearness to water vehicular systems

l

64
Diversification in industry

0 Freedom from ethnic conflict

2 l

6 l

1 0
3 w
II l

80 0
4 0

l 5
l 5,
0 5
9 4
0 4
0 4,

Protection against contagion
Protection against atmospheric pollution and
offensive odors
Protection against accidents and hazards
Provision for n!aintenance of cleanliness
Provisions of possibilities for reasonable
aesthetic satisfaction
IJarried permanent white couples
Provision of adequate daylight, sunshine and
ventilation

0 7

l 7.
0 6
l 6

6
l .
0 5

4 4

Factor Five (FS) - ?~ea.Zth- t;Jhite Youths alrr.d
'i_kmarrie,d Whites

7 8 l Unmarried permanent white women
1

l 7
0 Nearness of home to health facilities 0 6

70 ’l k-White girls 16-21 * 6
71 l l 6
66

vWhite boys 16-21
a Children o-16 of local families

67 l 50 Children 0-16 of non-local families

75

l 5 .

l 4
76

Unmarried permanent white men 5
0 Unmarried transient white women 068 0 Native 16-21 5

girls l 4

Factor Six (F6) - Land CharacLerLstics

43. Good drainage characteristics of soil
l Land not subject to flooding
l Unpolluted ground water supply

0 7
'7e

- 7m



49 l

24 0
40 e
50 *

53 0
55 a

A?2

Factor
Loading

,Protective orientation with respect to prevailing
winds 0 7
Availability of sewerage 60
Minimum improvement costs 0 6
Utilization of natural pleasing features of
landscape 0 5
Minimum interest on borrowed money .i 5
Convenient to streams of pedestrian traffic -40

83 0
0.0
82 6,
5-a
IO . 0
47’ 6

Skilled labor
Provision of adequate privacy
Trades labor
Protection against excessive noise
Protection against moral hazards
Decreasing intensity of adjacent land use

Factor Seven (F7) - Labor an.d Prfvac:T-

SUB-ZKU3LEX LISVEL  TEV - (Ten Factor Solu-tfon)

Factor One (Fl) - Money,~ T’xxde antI_  EP ffcfency

31 0

33i
3.2~
34 b
38.*
51, .o
85, *
86 a
34 9
37 0

52 0
30 0
42 l

46 l

19 ‘0

39, l

Maximum economic income from the land
(capital gain) ’ 8i l

Strong competitive iTpullf1 of the area
i

3 . 8
High assessed land value . i 7
Minimum operating costs * 7
Maximum product sales potential at particular site .‘:7
Ease of marketability of land titles

.
‘m 7

Managerial and professional employment
. .

Selfzemployed as owner/manager
0 7
l 7

Prospective investment in public improvements 0 6
Maximum interest on capital invested in present .*
and future improvements 0 6
Minimum anticipated risk in investments 0 6
Provision of general residential amenities 0 5
High intensity of land development . ‘5l

Increasing intensity of adjacent land use ;. 5
Nearness of storage (warehouses) to office and
retail areas l 4
Minimum commuting expenses ’ ‘* 4



.
AT 3

Factor
Loading

40 0 Minimum costs +58 , improvement 4
0 Maximum knowledge of "whims" of land owners l 4

Factor Two (F2) - Cocvenience

21 l

22 l

23 l

16 0
17 0
94 l

95 l .
10 0
14 l

Nearness of home to religious facilities
Nearness of home to social facilities
Nearness of home to school facilities
Nearness of home to recreation
Nearness of home to shopping
Membership in religious groups
lY.embership in recreational clubs/associatians
Protection against moral hazards
Nearness of home to work

F a c t o r  Three (F3) -

I l

2 r!
6.

3. l

II 0

4 w

80 0 Married permanent white couples

Protection against accidents and hazards
Protection against contagion
Protection against atmospheric pollution and
offensive odors
Provision for maintenance of cleanliness
Provisions of possibilities for reasonable
aesthetic satisfaction
Provision of adequate daylight, sunshine and
ventilation

Factor Four (F4) - YJnsettled~~ Natfve %eOplesw.

65 0

69
Allowing "fringe" developments to occur

l Native boys 16-21
73 a
88

Unmarried native men (over 21)
.*

62
Unemployment

-0 Diversification in industry
79 l

8
Non-local married native couples

a ~Unskilled labor
6 a .Native girls 16-21

0 8
* 7.
0 7.
l 6.
0 6
l 6
6* ‘.

l 5
d 4

79 .*

7I) -

0 7
0 6

; 6

e 5
5 .

0



Factor
Loading

72 8 Unmmried native women.  .(~ver 21)

Factor Five (FS) - Children, Youths a n d  Unmarried
(,jhite and NatPwe)p

66 b Children O-16 of local families
67 l Children O-16 of non-local families
70 0 idhite girls 16-21

0
83 0

Unmarried permanent white women
-Native 16-21girls

71 ’ l White boys 16-21
7 3LO Unmarried native women (over 21)J
75, 0 Unmarried permanent white men

Factor Six (F6) - Land CharacEerisMcsL

l 4

43, 0 .
44 *
49

I
0.

Good drainage characteristics of soil
Land not subject to flooding
Protective orientation with respect to prevailing
winds
Unpolluted ground water supply
Availability of sewerage
Minimum improvement costs
piinimum interest on borrowed money
Utilization of natural pleasing features of
landscape

0 9
l 9

Factor Seven (F7) - Intensitivity af Activities- CI - _ v-’

29“0 Proximity to mixed u&es 8 6
5s-0 Convenient to streams of pedestrian traffir ", 6
12 Nearness to land vehicular system uce . , 0 5
42 ‘e High intensity of land development a 5
46'* Increasing intensity of adjacent land use *o 5



. .

20 0
15 a
19 0

14‘0
17 0
18 0
76 0

Nearness of retail to industrial areas.
Nearness of work to recreation
Nearness of storage (warehouses) to office and
retail areas
Nearness of home to work
Nearness of home to shopping
Nearness of home to health facilities
Unmarried transient white women

Factor
Loading

Factor Nine (F9) - Knowledge of Present and Future._a
Patterns-

56 l Maximum knowledge of change of patterns of value
through time 0 8

2
37 0 Maximum knowledge of use pattern change through

time 0 8

59 Naximum  knowledge of "whims" of land occupants * 80
58 &gxfm-uyn knowledge of *!whimxiT of land owners l 70
61 13inimum land vehicular traffic congestion 4I

l+

Factor Ten (FIO) - 1;absr

kJ

82 . Trades labor I, 7
83 0 Skilled labor c 7
84 Unskilled labor a

l
5

SUB~PROBLE;IY  LEVEL TI~IWI'EE$~ - (Thir,teeur FE&W Solution)

Factor One (Fl) - xonev 3 Trade and ZfYicienc:~

3’1 . Maximum economic income from the land
(capital gain)

33 0 Strong competitive T'pulll' of the area
32 l High assessed land value
36 0 Ninimum operating costs
38 l Maximum product sales potential at particular site
51 l Ease of marketability of land titles



Factor Four (F4) - YJnsettled II rWtive Peoples*? .-W L

Unemployment
Diversification in industry
Unskilled labor
Allowing ?W.nge It developments to occur
Native boys 16-21
Unmarried native men (over 21)
Self-employed as harvester of natural resources
Nearness to water vehicular systems
Unmarried native women (over 21)

Factor Five (FS) - Childrsn

66 l Children O-16 of local families
67 0 Children O-16 of non-local families

.
Factor Six (F6) - Land Characteristixs . t

43 Good drainage characteristics of soil
44: Land not subject to floodingI - _

Factor
Loading

9l .

0 9

8 9
l 9

49 e Protective orfentation with respect to prevailing
winds

*48. Unpolluted ground water supply
24 0 Availability of sewerage
40 pliinirnum improvement costs
53: Minimum interest on borrowed money
50. . Utilization of natural pleasing features of

landscape
,

.

Factor Seven (F7) - Retafl and Industr%aX Convenierrce-

20 * Nearness of retail to industrial areas
19 0 Nearness of storage (warehouses) to office and

retail areas

0 4

0 7

8 6



A’/ 8

Factor Eight (F8) - Intensitigftg of Acti~iAfes
Factor
Lo ading

29 0 Proximity to mixed uses12 Nearness 0 7
l

to land vehicular
42 system 0

High intensity of land development
50

46
l

0..J
55

Increasing intensity of land use
5

Convenient to streams of pedestrian traffic
3l

6 0 4

Factor Nine (F9) - 1tiowledge o@ Present and9
Future  j’atterns~.

56, 'Maximum knowledge of change of patterns of value .

57
through time 8 8

l Maximum knowledge of pse pattern change through ,
time

59
e! 8

Maximum knowledge of "whims" of land occupants
58: Maximum knowledge of "whimsif

80'
of land owners 0 7

. ’

Factor Ten (FIO) - -Labor and YouthY

70 l -mite girls 15-21
71

1;
-White 16-21

68 Native boys 16-2182 0. Trades labor girls

83 0 Skilled labor

Factor' Eleven (Fll) - Total Communitiy Spirit m

64 l Fir(eedom from ethnic conflict
35 l Minimum local property taxes
93 l Membership in occupational clubs/associations

Factor Twelve (Fl2) - Permanent Married Couples

r). 6
0 5
9 4

78 I Local married native couples i7



Factor
Loadings

0

13
Married permanent white couples

a Nearness to water vehicular systems
0 6
l 4

Factor Thirteen (Fl3) - Separate4 From f3liqhted Areas e

28 0
24 (

Separation from blighted areas (poverty, disease) .7
0 Availability of83 sewerage0 Skilled labor 0 ‘J 4

l 4

33; *0
36 0
32 a
37 0

38 0
34 0
46 0
51 l

52 0
85 0
86 0
42 0
19/ l

4@ 0

Maximum economic income from the land
(capital gain)

l 8
Strong competitive "pull*' of the area 0 8
Minimum operating costs 0 8
High assessed land value 0
Maximum interest on capital invested on present

7

and future improvements 0 7
Maximum product sales potential at particular site .7
Prospective investment in public improvements l 6
Increasing intensity of adjacent land use

l 6
Ease of marketability of land titles 0 6
Minimum anticipated risk in investments 8 6
Managerial and professional employment 6 6
Self-employed as owner/manager a 6
High intensity of land development 0 5
Nearness of storage (warehouses) to office and
retail areas 0
Minimum improve-qent  costs

4 *
4l -

Factor Two (F2) - COnVenienC@,-

16 0 Nearness of home to recreation
17 0
21

Nearness of home to shopping
a Nearness of home to religious facilities

+ 8
8l !.

0 8



A20

Factor
Loading

23 0 Nearness of home to school facilities
22. l Nearness of home to social facilities
18 0 Nearness of home to health facilities
lb l Nearness of home to work
15. .o Nearness of-work to recreation
94.
95

Membership in religious groups
W

10
Membership in recreational clubs/associations

l Protection against moral hazards

Factor Three (F3) - Health and Saf%ty

2 l

1
Protection aga?nst contagion

0 Protection against accidents and hazards
3 0 Provision for maintenance of cleanliness
6. Protection against atmospheric pollution and

offensive odors
4 0 Provision of adequate daylight, sunshine and

ventilation
17 l Provisions of possibflities for reasonable

aesthetic satisfaction

l?actor Four (F4) - Land Characteristfcs

r 43 0
+ 44 0

49 l

148 0
l

l 24 0
h-0 4. ,
53 l.
50 0

Good drainage characteristics of soil
Land not subject to flooding
Protective orientation with respect to prevailing
winds
Unpolluted ground water supply
Availability of sewerage
Minimum 1m.provemen-t; costs
Minimum interest on borrowed money
Utilization of natural pleasing f&atures  Of
w
Landscape



A21

Fkctor Five (FS) - IJative Youths, Unmarried and CoutplesA
Factor
Loading

72 0 Unmarried native women (over 21)
73 l

69
Unmarried native men (over 21)

0
68

Native boys 16-21
0 Mative 46-21

78
girls

- I, Local married native couples
79 l

88
Non-local married native couples

l Unemployment
13 0 Nearness to water vehicular systems

Factor Six (I%) - ~Wite AdujL%s <.-

74 a
81

Unmarried permanent white women
V

75
PIarried transient white couples

a
76

Unmarried permanent white men
l Unmarried transient white women

’ 0.3 Narried permanent white couples

* 7
0 7
e 5
l 5
0 5

Factor Seven (F7) - lXnob<5,edge of Yr@_sent arzd
Future &&terns \

56 0 Maximum knowledge of change of patterns of value
~80

57
through time

0 Maximum knowledge of use pattern change through
time 18e

59 8
58

Maximum knowledge of *rwhimst' of land occupants
0 Maximum knowledge of "whims" of land owners

l 8

0 7

Factor Eight (F8) - Labor

82 l ’ Trades labor 0 8
83 l Skilled labor 0 8
84 0 Unskilled labor 6 7



Factor Nine (F9) - IntensitivStg of Rctivitfes
Factor
Loading

29 0 Proximity to mixed uses .

12 ,e Nearness to land vehicular system
46 Increasing intensity of adjacent land use
5s: Convenient to streams of pedestrian traffic

l 5
i 5

42 0 High intensity of land development

Factor Ten (FIO) - 8nmarried Transient &ite 14en- - -r up-

77. UnG?arried transient white men

Factor Eleven (FM) - Total Copnun~ Spirft-

64 e Freedom from ethnic conflict

Factor Twelve (Fl2) - Children

l 7
0 6

b 4

v 6

V 6

66 ‘0 Children 0-16 of local families
67 l Children O-16 of non-local families

l 9
e 9

Factor Thirteen (Fl3) - Separated X+om Bli~~~hted Areas- I

28 0
40

Separation from blighted areas (poverty, disease) .7
0 Wnimum improvement costs l 4

Factor Fourteen (F14) - Retail and Industrial Convermience‘. -- w -

19 0 Nearness of storage (warehouses) to office and
retail areas 4 7

20 V Nearness of retail to industrial areas 0 7



85 0

86
Managerial and professional employment

0 Self-employed as owner/manager

Factor Sixteen (F16) - Youths

70 a kite girls 16-21
71 .e bfhite boys 16-21

l 6
0 6

Factor Seventeen (FIT) - yocatiolzal student"

90 0 Y3mploymentr*  as vocational student 6. c'

5 a
62

Protection againStI excessive noise * 4
9 Diversification in industry

l 4

Factor Eighteen (Fl8) - VarfetN

63 ?
39

Variety and opportunity for choice in way of life .6
0 Minimum commuting expenses l .5

SUB-PR0BLEi.t LEVEL TWEJ7TY -" (Twmty Factor Solution)

Factor One (Fl) - Money, Trade, and_ Wfickenc~40

31 0

33 *
36 l

32 0
37 l

38 0
34 +

Maximum economic income from the land
(capital gain)
Strong competitive frpulllf of the area
Minimum- operating costs
High assessed land value
l!iaximm interest on capital invested In present
and future improvements
Maximum product sales potential at particular site
Prospective investment in public improvements

(c 6
Ic 6
0 8

7l :

7l .

0 7
0 6



Factor Four (F4) - Land Characteristfcs-
Factor
Loading

4.3. Good drainage characteristics of soil
44. *Land not subject to flooding

a 9
0 9

49 0 Protective orientation with respect to prevailing
winds a 8

48. Unpolluted ground water supply 0

24
7

l AvailabflTty of sewerage * 6
40
501

Minimum improvement costs 0 5
Utilization of natural pleasing features of
landscape

53. Minimum interest on borrowed money
4i.

e 4

:Factor Five (FS) -

72 k Unmarried native PIomen (over 21) b 7
73, 0
60

Unmarried native men (over 21) b 7
.0 Native girls 'I 6-21 b 6

69 0 Native boys 16-21 r, 6
79 0
7%

Non-local married native couples + 5
0 Local married native60 l couples 0 4

Unemployment 0 4

Factor  Six (~6) - ,nJ;hite Adults

01 0

76
Married transient white couples

0 Unmarried transient white women
74 0 Unmarried permanent white women

.Factor Seven (F7) - VocationacS-  .%uden?,

90 l T3mployment~r as vocational student

0 7
e 6
0 6

l 5
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Factor Eight (F8) - Labor
Factor
Loading

a2 0 Trades labor
83 0 Skilled labor
84 0 Unskilled labor

l 8
0 8
0 7

Factor Nine (F9) - Intensitivitg of ,&ctiv_ities-

29 a Proximity to mixed uses 0 7
12 l Nearness to land vehicular system 0 5
42 l

46
High intensity of land development

0
;5 C

Increasing intensity of adjacent land use
l onvenient to streams of pedestrian traffic

4
.

e
l 4
l 4

Factor Ten (FIO) - Retail and InGustrfal Convenienc,e

19 0 1Tearness of storage (warehouses) to office
and retail areas l

20
7

a Nearness of retail to industrial areas 0 7

Factor Eleven (Fll) II, TravelZing Expenses

39 0 Minimum commuting expenses

Factor Twelve (F12) - Children

66
67:

Children O-16 of local families
Children O-16 of non-local families

a 5

l 9
0 9



~27

Factor Thirteen (F13) - Land Oriented Peoples

87 , Self-employed as harvester of natural resources
Ss:. Unemployment

Factor
Loading

0 5
l .5

Factor Fourteen (F14) - SeParation Frog? Bli:&ted Areas_-.I& -

28 0 Separation from blighted areas (poverty, disease) .iT

Factor Fifteen (FlS) - No Fati:~e

7 l Provision from fatigue 6e.

Factor Sixteen (~16) - _.-Tfnmar‘l?ied Transient !,zFhite Ilen

77 0 Vnmarrird transient white men l 6

Factor Seventeen (F17) - Knowhxlge of Present and Future
PatternG

56 l Maximum knowledge of change of patterns of value
throurrh time 0 8

57 + Maximum knowledge of use pattern change through
: time

59 Naximum knowledge of "whims3 of land occupants
58: Maximum knowledge of '*whims" of land owners

Factor Eighteen (F18) -

60 e

64
Minimum speculative subdivision of land

0 Freedom from ethnic conflict

l 8
l 6
l 7

e 6
* 4
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Factor Nj.n&,een  (F19) - i%hnic Interaction
Factor
Loading

26 0 ProximEty to same ethnic area
92 0 Membership in community and service clubs/

associations

0 5

Factor Twenty (F20) - Local Cou~Pes' ?*,iq- of Life

63 0 Variety and opportunity for choice in way of life ,6
78 e Local married native couples l 5
80. l Married permanent white couples l 5
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APPENDIX T ;J'(j

EXAMPLE 2 - CHARACTERISTICS GROUPED BY CHARACTERISTICS

Section A - LIST OF 68 COMPONENTS

1 l

2 l

3 l -
4I a’

5 0
6 0’

0,
a 0
a l ’
9 0’

4
IO 0
II e'

12 0
‘13 *
14 e
15 i:
16 0
17 9..
18 0
‘19 0

20 0
21 0
22_ cc
23 l

2h_* .
25 0
26_ 0
27 l

28 0
29 0
30 0

31 a
32 l

33 *

Protection against accidents and hazards
Protection against contagion
Provision for maintenance of cleanliness
Provision of adequate daylight, sunshine and
ventilation
Protection against excessive noise
Protection against atmospheric pollution and
offensive odors
Provision from fatigue
Provision of adequate privacy
Provision of opportunfties for normal family and
community life
Protection against moral hazards
Provision of possibilities for reasonable aesthetic
satisfaction
Nearness to land vehicular system
Nearness to water vehicular systems
Nearness of home to work
Nearness of work to recreation
Nearness of home to recreation
Nearness of home to shopping
Nearness of home to health facilities
Nearness of storage (warehouses) to office and
retail areas
Nearness of retail to industrial areas
Nearness of home to religious facilities
Nearness of home to social facilities
Nearness of home to school facilities
Availability of sewerage
Av,ailability of zoning protection
Proximity to same ethnic area
Proximity to blighted areas (poverty, disease)
Separation from blighted areas (poverty, disease)
Proximity to mixed uses
Provision or general residential amenities
(upkeep, services)
Maximum economic fncome from the land (capital gain)
High assessed land value
Strong competitfve rrpull*' of the area



34 0
. 35 0
. 36 0

37 +

38 w
39 l

40 l

I ‘I-c a
42 0
43 1,144 a
45 l

46 l

60 Y
61 0
62 0
63 +
64 a
65 a
66,
67 0
60 0

Prospective investment in public improvements
Minimum local property taxes
Minimum operating costs
Maximum interest on capital invested in present
and future improvements
Maximum product sales potential at particular site
Minimum commuting expenses
Ninimum improvement costs
Large supply of competitive settlement land
Hi& intensity of land development
Terrain slope of 0 degrees
Terrain slope of O-15 degrees
Terrain slope of Is+ degrees
Good drainage characteristics of soil
Land not subject to flooding
Low turnover of occupancy
Increasing intensity of adjacent land use
Decreasing intensity of adjacent land use
Unpolluted ground water supply
Protective orientation with respect to prevailing
winds
Utilization of natural pleasing features of landscape
Ease of marketability of land titles
Minimum anticipated risk in investments
Minimum interest on borrowed money
Maximum interest on loaned money
Convenient to streams of pedestrian traffic
Maximum knowledge of change of patterns of value
through time
Maximum knowledge of use pattern change through time
Maximum knowledge of "whims" of land owners
Maximum knowledge of "whims" of land occupants
Minimum speculative s.ubdivision of land
Minimum land vehicular traffic congestion
Diversification in industry
Variety and opportunity for choice in way of life
Freedom from ethnic conflict
Allowing "fringe" developments to occur



EXAMPLE 2 - CHARACTERISTICS GROUPEIC) BY CHARACTT3RISTICS

Section B - GRAEI OF EIGi3NVALU'ES

12

13

10

9

8

6

5

3

2

0

EIGENVALUE

I I -.-m-e-_ L __. __--_-----_ - - -

Rl3F%:R TO GRAPH ON FOLL
SCALE VIE'&/ OF CIRCLEi I

._ ._._. - .-_. ._c____cI__--44- _.I_._
t
1
i

. ._.I”~ *. __
SUB~PliOBLEX LEVEL 3

3 ‘4 5 6 8 9 10 11 12 33 14

EIGENVALW
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mAl+4PLlli  2 _ CHARACTERISTICS GROUPED BY CHARACTtiRISTICS

Sectiion B - EIGWYVALUJ3S  (CONT'D)

0 8

* 6

0 8

0 6

1 *o

0 8

l 6

l 4

0 2

0.0
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EXAMPLE 2

Section C *I FACTOR BREAKDOWNS

XJB-EROBLEi4 i_lEVEL TbJO- (TWO factor Sohtion)

Factor One (Fl) - _lTone;p9 Txk!e avid '%!YYcier?c~1

33 0
37 l

49 9J
55 0
31 l

34 0
36.

. 38 0
40 l

54 0
. 61 8
24 .I l

32 0
42 0
I
Lc6 a
47 0
52 9

53 0I

5.6 a
59 0T

62 0
19 *

30 0
”

48 0
50 +
60 0

Strong competitive "pull" of the area
Maximum interest on capital invested Ln present
and future improvements
Increasing intensity of adjacent land use
Minimum anticipated risk in investments
Maximum economic income from the land_
(capital gain)
Prospective investment in public improvements
Minimum operating costs
Maximum product sales potential at particular site
Minimum improvement costs
Ease of? marketability of land titles
Maximum knowledge of "whimsTr of land owners
Availability of sewerage
High assessed land value
High intensity of land development .
Good drainage characteristics of soil
Land not subject to flooding
Protective orientation with respect to prevailifig
winds
Utilization of natural pleasing features of
landscape
Minimum interest on borrowed money
Maximum knowledge of change of patterns of value
through time
Maximum knowledge of 'rwhims?r  of land occupants
Nearness of storage (warehouses) to office and
retail areas
Provision of general residential amenities
(upkeep, services)
Low turnover of occupancy
Convenient to streams of pedestrian traffic
Maximum knowledge of use pattern change through
time

Factor
Loading



Factor Two (F2) - Gonvenfence

15 0

16 0
17 I
21 0
22 0
23 l

I ‘8 l

1 0

12 9
13 0
29 0

Nearness of work to recreation
Nearness of home to recreation
Nearness of home to shopping
Nearness of home to religious facilities
Nearness of home to social facilities
Nearness of home to school facilities
Nearness of home to work
Nearness of home to health facilities
Nearness tie land. vehicul~ system
Nearness to water vehicular systems
Proximity to mixed uses

.SULrS_PROBLEp?_ l$VIEL THX'E - (Three Factor Solution)

Factor One (Ff) - RoneJr,, Trade and

33 0
37 0

55 a

31 l

34 0.
36 0
38 0
I4-OI

0

49 0-/
54 0
61 l

24 0
30 0

32 0
42 0
46 l

47 0
48 l

52 0

53 4

56 0

59 l

Factor
Loading

0 8
0 8
0 8
0 8
l 8
8 8
L
‘Q z. .
0 5
l 5
8 5

Strong competitive "pull" of the area l 8
Maximum interest on capital invested in present
and future improvements l 7
Minimum anticipated risk in investments
Maximum economic income from the land

:) 7

(capital gain)
Prospective investment in public improvements

‘Q 6
0 6

Minimum operating costs l 6
Maximum product sales potential at particular site .6
Minimum improvement costs 6l

Increasing intensity of adjacent land use 0 6
Ease of marketability of land titles ‘- 0 6
Maximum knowledge of "whims" of land owners 0 6
Availability of sewerage ‘e 5
Provision of general residential amenities
(upkeep, services)
High assessed land value
High intensity of land development
Good drainage characteristics of soil

'* 5
l 5
l

Land not subject to flooding
Low turnover of occupancy

5
0 5. .
5

Protective orientation with respect to prevailing
= ._

winds l

Utilization of natural pleasing features of
s;

landscape * 5
Minimum interest on borrowed money Q 5
Maximum knowledge of change of patterns of value
through time 0 5



Factor
Loading

62 a Maximum of "whims" ofknowledge land 0 5
11

occupants
0 Provision of possibilities for reasonable

aesthetic satisfaction60 0 4
+ Maximum knowledge of use pattern change through

time e 4

Factor Two (F2) y Convenience

15 0

16 *
17 a
21 . 0
33- -. l

23 l

1
8

l

I 0

12 l

1.3 0
29 4

Nearness of work to recreation
Nearness of home to recreation
BTearness of home to shopping
Nearness of home to religious facilities
Nearness of home to social facilities
Kearness of home to school facilities

.

Newness of home to work
Nearness of home to health facilities
Nearness to land vehicular system
Nearness to water vehicular systems
Proximity to mixed uses

Factor Three (F3) - th and Safety?-

2 9

6
Protection against contagion

0 Protection against atmospheric pollution
1, Protection against accidents and hazards
3 0 Provision for main'tenance of cleanliness
1-I- O Provision of adequate daylight, sunshine and

ventilation
5 l

8.
Protection against excessive noise
Provision of adequate privacy

'I?* Provision of possibilities for reasonable
aesthetic satisfaction

l 6
0 5
e 5

l 4



SUB-PRO_BLEN LWEL FlIVE - .(Fi.~~e FEC tor Solution)

Factor One (Fl) - Money&~ade and Efficiency

33 0.

3 3 0
3 2 0.
3 6 l

3 7 0.

3 8 a
.42 l\49 l

54 0
55 a
1 9. 0

.
1

34 0
39 *
II 0

20 0
30 #

Maximum economic income from the land
(capital gain)
Strong competitive "pullir of the area
High assessed land value
Minimum operating costs
piaxfmum interest on capital invested in present
and future improvements
Maximum product sales potential at particular site
High intensity of land development
Increasing intensity of adjacent land use
Ease of marketability of land titles
Minimum anticipated risk in investments
Nearness of storage (warehouses) to office and
retail areas
Prospective investment in public improvements
Minimum commuting expenses
Provision of possibilities for reasonable
aesthetic satisfaction
Nearness of retail to industrial areas
Provision of general residential amenities

Factor
Loading

l 8
0 8
0 7
a 7

l 7
l 7
0 6
.6
0 6
0 6

l 5
5

:5

0 4
& 4
0 4

n
.Factor Two (F2) - _Convenience

15 l .* Nearness of work to recreation
16 e -Nearness of home to recreation
17 0’ -’ Nearness of home to shopping
21 0' -Nearness of home to religious facilities
22. Nearness of home to social facilities
23 l ’ Nearness of home to school facilities
‘14 0 Nearness of home to work
18 .' Nearness of home to health facilities
29 l Proximity to mixed uses
13-0 Nearness to land vehicular system
13 e Nearness to water vehicular systems

Factor Three (F3) - Health and Safety

0 8
0 8
0 8
0 8
l 8
0 8
0 7
0 6
* 6
l 5
0 5

2 0 3rotection against contagion e 8



FEtC3’to-r
Loading

ProvisWn for maintenance of cleanliness
Protection against atmospheric pollution and
offensive odors
Protection against accidents and hazards
Provision of adequate daylight, sunshine and
ventilztion
ProvisIon of possibilities for reasonable
aesthetic satisfaction
Protection against excessive noise
ProvisFon of general residential amenities
(upkeep, services)

tiodedPe  of Present  and FutureFactoY” Four (F4) - Patter&  and b,afety-7 .- -

Naxirrlum knowledge of use pattern change through
time-
Naxfmum knowledge of change of patterns of value
through time
Maximum knowledge of *'whims?' of land occupants
Protection against excessive noise
Maximum knowledge of %himsrT of land owners
Diversification in industry
Freedom from ethnic conflict
Allowing "rringe rr developments to occur
Provision of adequate privacy
Protection against moral hazards

Factop Five (FS) - &a.nd Characteristics

46 I Good drainage characteristics of soil
47 l

52
Land not subject to flooding

0 Protective orientatfon with respect to prevailing
winds

24 l

51
Availability of sewerage

(,
28

Unpolluted ground water supply
l Separation from blfghted areas (poverty, disease)

40 YEnimum improvement costs
53: Utilization of natural pleasing features of

landscape
56, Ninimum interest on borrowed money
58 0 Convenient to streams of pedestrian traffic

0 7

l 7
l 6

l 5

l 5
e 4
l 4

0 7

0 7
0 7

0 7
l 6
0 6
0 5
l 5

a 5
+ 5
0 5
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*SUB-P~OBQ$._  &EViX SEVEN - --('Seven Factor Solution) 1

-Factor One (Fl) - I?oney, Trade and hfrfciencqy
Factor
Loading

3’1 l

33_ l

36 0
32 6
38 0
42 0
37 . .-0

L9c
5.4.’
39:c,o 0’d
55 0’
11 l

19 l

Maximum economic income from the land 1
(capital gain)
Strong competitive rrptillTf  of’ the area
Minimum operating costs
High assessed land value
Maximum product sales potential at particular site
High intensity of land development
Maximum interest on capital invested_ in present
and future improvements
Increasing intensity of adjacent land use
Ease of marketability of land titles
Minimum co?nmuting expenses
Decreasing intensity of adjacent land use
Minimum anticipated risk in investments
Provisions of possibilities for reasonable
aesthetic satisfaction
Nearness of storage (warehouses) to office
and retail areas

34 a.’ Prospective investment in public improvements

Factor Two (F2) - Convenience

15l m Nearness of work to recreation
16.0 l Nearness of home to recreation
‘17 0 l Nearness of home to shopping
21 l '
22 0
23 0
14 a
18 0
29 0
9 0

12 0
13 0
19 a

Nearness of home to religious facilities
Nearness of home to social facilities
Nearness of home to school facilities
Nearness of home to work
Nearness of home to health facilities
Proximity to mixed uses
Provision of opportunities for normal family and
community life
Nearness to land vehicular system
Nearness to water vehicular systems
Nearness to storage (warehouses) to office and
retail areas



A40
Factor Three (F3) - ‘rIealth and ijtlfetyC

2 0
6 0

I l

3 0
4

,
9

11 0

Protection  against contagion
I?rotection against atmospheric pollution and
offensive odors
Protection against accidents and hazards
Provision for maintenance of cleanliness
Provision of adequate daylight, sunshine and
Ventilation
Frovision of possibilities for reasonable
aesthetic satisfaction

Factor Four (F4) - E;nowledge 6f Preset& and Future
Patterns and Safe&P’

5 0

8 e

10 r!

26 0
59 0

60 l

Protection against excessive noise
Provision of adequate privacy
Protection against moral hazards
Proximity to same ethnic area
&.ximum knowledge of change of patterns of value
through time
Maximum knowledge of use pattern change through
time
Maximum knowledge of %hims'* of land occupants
Diversification in industry
Freedom from ethnic conflict
Allowing Vringe" developmnts to occur
Maximum knowledge of "whims" of land owners

Factor
Loading

l 8

l 8
0 7
l 6

8 6

0 5

8 5

Factor Five (Fs) - General Amenities- - -rryy

L O& e Minimum improvement costs 0
24

7
8 Availability of sewerage l 6

28 0 Separation from blighted areas (poverty, disease) .6
34 Prospective investment in public improvements
531 Utilization of natural pleasing features of'

l 5

.58 landscape 0 50 Convenient to streams of
pedestrian

traffic' .

47
.5

_ l Land not subject to flooding 40



Factor Six (F6) - S l o p e  Or Lemd-

45. Terrain slope of Is+ degrees

Factor Seven'(F7) - _. l)_Corr?yn.ity  Statjilitg-

29 *
25

Proximity to mixed uses
0

30
Availability  of zoning protection

/ l ProvisIon of general residential amenities
(upkeep, services)

12 l Nearness to land vehicular system

33 0
31 0

32 0
36.
38 0
42 0
49 a
37 a

50 a
54 *
39 l

55 l

11 l

34 e

kzong competitive r*puXl” of the area
&xfmum economfc income from the land
('capital gain)
High assessed land value
tiinimum operating costs
Maximum product sales potential at particular site
High intensity of land development
&creasing intensity of adjacent land use
gaximum fnterest on capital invested in present
&d future improvements
Decreasing fntensity of adjacent land use
Ease of marketability of land titles
Minimum commuting expenses
Y'inimum anticipated risk in investments
Provision of possibilities for reasonable
aesthetic satisfaction
Prospective investment in public improvements

Factor
Loading

Factor Tie (F2) - Convenience-

21 0 Nearness of home to religious facilities 0 8rL2 a Nearness of home to social facilities 0 8

l 7

0 6
a.I;
f*.

a 4
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23 0
16 0
17 0
‘13 Y
‘15’ 0
12 0
14 0
29 0
18 l

63 0

Factor
Loading

Nearness of home to school facilities
Nearness of home to recreation
Nearness of home to shopping
Nearness to water vehicular systems
Nmrness of work to recreation
Nearness to land vehicular systems
Nearness of home to work
Proximity to mixed uses
Nearness of home to health facilities
Minimum speculative subdivision of land

Factor Three (F3) - Be@.=@1  ZUTI

I* 0 ProtectIon against accidents and hazards
2* 0
6

Protection against Contagion
l Protection against atmospheric pollution and

offensive odors
3 0 Provision for maintenance of cleanliness
4 a Provision of adequate daylight, sunshine and

ventilation
5,o Protection against excessive noise
II e Provision of possibilities for reasonable

aesthetic satisfaction
8 l Provision of adequate privacy

l 8
0 8

0 8
l 6

0 6
0 5 L

0 5 A

0 4 ‘

Factor Four (F4) - Knowledf;e  or" Present and Future PatternsWH.l-=m -

59 0

6 0 0

61 0
62 l

68‘a
26 0
65 0

Maximum knowledge of change of patterns of val.ue
through time
Gximum knowledge of use pattern change through
time
I%,ximum knowledge of "whims" of land owners
Maximum knowledge of %hims" of land occupants
Allowing "fringe'* developments to occur
Proximity to same ethnic area
Diversification in industry

0 8

l 8
0 7
9 7
0 5
l 4
l 4
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Factor Five (FS) - Land Charactoristfcs
Fstor
Loading

Good drainage characteristics of soil
Land not subject to flooding
Protective orientation with respect to prevailing
winds
Unpolluted ground water supply
%MSability of sewerage
Terrain slope of O-15 degrees
Minimum improvement costs
Utilization of natural pleasing features or
landscape

Factor Six (F6) - Proximity To 311~~hted AreasL

270 Proximity to blighted, areas (poverty, disease)

Factor Seven (F7) - Community Stability

30
l

Provision of general residential amenities

25
(upkeep, services)

4
35

Availability of zoning protection
.*

48
priinimum local property taxes

. .
67

Low turnover of occupancy
,a Freedom from ethnic conflict

Factor Eight (F8) - Slope  0: Land

45. Terrain slope of Is+ degrees

Factor Nine (F9) - Retail and Industriab Convenience

l 6
l 5
l 4
l 4
l 4

0 7

.
‘19 0 Nearness of storage (warehouses) to office and

retail areas
4

0 8



20 0 Nearness of retail to industrial areas
18 l Nearness of home to health facilities
14 0 Nearness of home to work
15 l Nearness of work to recreation
‘17 0 Nearness of home to shopping

Factor  One  (Fl) - pormey,  Trade and Eff’ic lemyT*-

31.. Maximum economic income from the land
(capital gain)

33 l ,i
36

Strong competitive "puWt of the area
l . Minimum operating costs

31 0. High assessed land value

A 44
Factor
Loading

0 8
0. 6

0 5
0’ 5
0 5

38 0
42 l

37 0

49 *
54 0
24J 0,
55 l

* II l

39 !,

l!4aximum product sales potential at particular site ..7
High intensity of land development ',P 7
Maximum interest on capital invested in present
and future improvements ;j6
Increasing intensity of adjacent land use c 6
Ease of marketability of land titles l 6
Prospective investment in public improvements + 5
Minimum anticipated risk in investments l 5
Provision of possibilities for reasonable J
aesthetic satisfaction 0 4
Minimum commuting expenses z* 4

Factor TWO (F2) -

,
15 ..o Nearness of work
16 0 Nearness o f home
17 0 Nearness of home
21 0 Nearness of home
22. Nearness of home
23 0 Nearness o f home
14 0 Nearness of home,
16 0 Nearness of home

to recreation
to recreation
to shopping
to religious facilities
to social facilities
to school facilities
to work
to health facilities



Factor Three (F3) - liedtin EUI~ Safety

II 0

5 l

Protection against accidents and hazards
Protection against contagion
Protection against atmospheric pollution and
offensive odors
Provision for maintenance of cleanliness
Provision of adequate dayli@t, sunshine and
ventilation
Provision of possibilities for reasonable
aesthetic satisfaction .

Protection against excessive noise

Factor
Lo ading

l 8
0 8

0 7
l 6

0 6.

l 5
0 4i

Factor Four (F4) - Knowledge of I+esent and Future
Patterns

59 l Maximum knowledge of change of patterns of value

60
through time & 8

0 Maximum knowledge of use pattern change through
time 8

62
l

0
6-1

. Maximum knowledge of *'whims"r of land occupants l 8
0 Maximum knowledge of "tiims" of land owners 0 7

Factor Five (FS) - Land Characteri&ics

46 (I
51

e Good drainage characteristics of soil
l

52
Unpolluted ground water supply

6 Protective orientation with respect to prevailing
winds

47. Land not subject to flooding
24 Availability of sewerage
531 Utilization of natural pleasing features of

J
56

landscape
0 Minimum interest on borrowed money

Factor Six (F6) - Proximfty~o BlIghted Areas-

27 0 Proximity to blighted areas (poverty, disease) 0 8

0 8
l 7

0 7
0 6
l 5

0 5
a 4



Factor Seven (F7) - ConvenfenceL

12 l Nearness to land vehicular system
29 0 Proximity to mixed uses
13 0
42

Nearness to water vehicular systems
l High intensity of land development

58 0 Convenient to streams of pedestrian traffic

Factor Eight (~8) - Slope 0-E LandB-~-V-~

4.5. Terrain slope of Is+ degrees
4& Terrain slope of O-15 degrees

70

50
a 5

0 Decreasing intensity of adjacent land use l 4

Factor
Loading

l 7
0 7
l 5
0 4
e 4

Factor Nine (F9) - Retail and i~d~x&rIal Convenience-.

19 0 Nearness of storage (warehouses) to office and
retail areas 0 8

20 (, Nearness of retail to industrial areas 0 0

Fztor Ten (FIO) - co.mmJni~t  ability.

67co
Freedom from ethnic conflict 0 6

ZJC
30

Availability of zoning protection 0 5

'
Provision of general residential amenities

66 (upkeep, services) 0 5
0 Variety and opportunity for choice in way of life .5

Fador Eleven (FII)  - StabTlitY”

63 Minimum speculative subdivision of land
48: LOW turnover of 0~~~p23.n~~

0 6
Q 4



Factor Twelve (Fl2) - Safet~r asld Patterns

68 l

5
Allowing "fringe tt developments to occur

0
8

Protectfan against excessive noise
0

10
Provision of adequate privacy

0
65

Protection against moral hazards
l DiversifPcation in industry

Factor
Loading<

SUB~P.RQ~LEI!/i LEVEL FOURTEEN -: (Faubteen Facto'r Solution)w .A_ . .“. -

Factor One (Fl) - Land Characterfstics4-

46 8
52.

47 0
51 0
53 I,

Good drainage characteristics of soil
Protective orientation with respect to prevailfng
winds
Land not subject to flooding
Unpolluted ground water supply
Utilfzation of natural pleasing features of
landscape

Factor Two (F2) - Convenience-,

‘17 8 Nearness of home
210 Nearness of home
22 l Nearness of home
15 l Nearness of hrork
16 0 Nearness of home
23 l Wearness of 'nome
14 0 Nearness of home
18 l Nearness of home

to shopping
to religious facilitfes
to social facilit;ies
to recreation
to recreation
to school facilities
to work
t0 health f'acilfties

Factor Three (F3) - Health and S@etx

I 8 Protection against accidents and hazards
2 0
6.

Protection against contagion
‘* Protection against atmospheric pollution and

offensive odors
3 8 Provision for maintenance of cleanliness

8 8

l 8
l 7
6l

8 5

a 9
l 9
0 9
l 8
e 8
0 8
0 7
l 7

8 8
8l %

8 8
l *6



FactoF
Lo ading

4 9 Provision of adequate daylight, sunshine and
ventilation

11 l Provision of possibilities for reasonable
aesthetic satisfaction

5 0 Protection against excessive noise

e 6

0 5
0 4

Factor Four (F/J.) - Knowledge of Present and Future
Patterns-___oI_

59 l Maxfmum knowledge of change of patterns of value
through time 0 8

60 l Maximum knowledge of use pattern change through
time 0 8

62 0 Maximum knowledge of 'whims" of land occupants 8 8
61 4 Maximum knowledge of "whimsrT of land owners 0 73

Factor Five (FS) - Money, Trade and YX'f~cienc~~,

31 .o

330
, 36 .*

30 l

32 0
37 0

,.
42 0
49 l

. 11 0

34 4
a 54.

39 l

40 0

55 0

Maximum economic income from the land
(capital gain)
Strong competitive rrpullS' of the area l 8
Minimum operating costs l 8
l\Iaxirnurn product sales potential at particular site .8
High assessed land value l 7
Maximum interest on capital invested in present .
and future improvements 0 7
High intensity of land development a 7
Increasing intensity of adjacent land use r) 6
Provision of possibilities for reasonable
aesthetic satisfaction 0 5
Prospective investment in public improvements l 5
Ease of marketability of land titles a 5
Minimum commuting expenses 0 4
Minimum improvement costs 0 4
Minimum anticipated risk in investments 0 4



Factor Six (F6) - Proximity To BliFr,h%zd Areas
Factor
Loading

27 0 Proximity to blighted areas (poverty, disease) 8 8

Factor Seven (F7) - Convenferxe

12 l Nearness to land vehicular system
29 6 Proximity to mixed uses
13 0 Newness to water vehicular systems

-4-J e Large supply of competitive settlement la_l?d

Factor Eight (F8) - Slope or Land

44. Terrain slope of O-15 degrees
45: Terrain slope of Is+ degrees

0 7
0 7
l 5
l 4

w.6
; 6

Factor Nine (F9) - Retaif, and Industybi~H Convenience- c--

'19 0 Nearness of storage (warehouses) to office and
, . retail areas l 0
20 0 Nearness of retail to industrial areas l 8

67 0 Freedom from ethnic conflict l 62
4% w'Availability of zoning protection * 5
66 0'. Variety and opportunity for choice in way of life .5
30

s
0’ Provision of general residential amenities 0’4



Factor Eleven (Fll) -
Factor
Lo ading

iii
8 i Low turnover of Occupancy
3 + FIinimum speculative subdivision of land

24 l Availability of sewerage
u

Factor Twelve (F12) - Safetg and Patterns

0 5
l 5
c ’4

10 0

65
Protection against

l Diversification in
moral hazards
industry

68 * Allowing "fringe 'I developments to occur
5 l

8
Protection against excessive noise

l ’ Provision of adequate privacy

Factor Thirteen (Fl3) - (Not included)

NO factor loading of .4 or greaterI

Factor Fourteen (F14) - pjoney

l 6
6

:S
l 4
0 4

37I a Maximum Interest on capital invested in present
and future improvements 4B 4
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&Ql#pj-&  3 _ PEOPLE GROUPED BY CHARACTERISTICS

Section A - LIST OJ? 30 COl!'ii?O-K8NTS

17 .,
-18.
19 a

.. 20 l

21 0
22 l

23 l

24 0
25 l

’ 26 l

’ 27 *
28 .o
29 8
30 l

Children O-16 of local families
Children O-16 of non-local families
Native girls 16-21
Native boys 16-21
LJhite @.P~s 16-21
tihite boys 16-21
Unmarried native women (over 21)
Unm&rried native men (over 21)
Unmarried permanent white women
Unmarried permanent white men
Unmarried transient white women
Unmarried transient white men
Local married native couples
i\iion-local married native couples
Married pe&nanent white couples
Narried transient white couples
Trades labor
Skilled labor
Unskilled labor
Managerial and professional employment
Self-employed as owner/manager
Self-employed as harvester of natural resources
Unemployment
Gainful employment in the home
93mployment" as vocational student
Membership in educational clubs/associations
Membership in community and service clubs/associations
Membership in occupational clubs/associations
Membership in religious groups
Membership in recreational clubs/associations
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EXAMPLE 3 PtiOyLE GROW&D BY CZARACTERISTICS

Section  B - GRAPH OF EIGENVALWS

14

13

12.

31

lo

9

8

7

6
*

5

4

0 I 2 3 4 5 6 7 8 9 10 11 12 13 14
BXGENVALUFZ



EXAMPLE 3 PEOPLE GROUPED BY CHARACTERISTICS

Section B ” EIGENVALUEX3 (CONT'D)
. ’

l 8

e 6

l 4

l 2

l 4

0 2

1 .o

l 8

i 6

l 4

4p 2

EIGENVAL'U'X G

E IGENVALU’E



EXAMPLE 3

Section C - FACTOR BREAKDO'MbIS

SUB-PRQBLiQi  lI..JNEL  TJO - (Two Factor Solutions)

Factor One (F1) - .Youth% Unmarried and Childson-
Factor
Loading

6 +
3 l

5 0
7 0

9 0,
I 0
2 l

4. l

IO 0

8 *

14 *,

idhite boys 16-21
Native girls 16-21
-White girls 16-Z!
Unmarried native women (over 21)
Unmarrfed permment white women
Chfldren O_16 cf' local families
Children o-16 of. non-local families
Native boys 16-21
Unmarried permanent white men
Unmarried native men (over 21)
Non-local married natfve couples

Factor Two (F2) - i&bor

‘17 0 Trades labor 0 9
18-a Skilled labor l 9
19 a Unskilled labor 9
22 0 Self-employed as harvester of natural resources 14

SUB-PRO.BLEYi FIVE - (Five Factor Solutfon)

Factor One (Fl ) - Vout:?S_t Unmarreed and Ghi.lfi~en. _

1 l Children o-16 of local families
2 0 Children o-16 of non-local families
4 l Native boys 16-21
6 0 -h/Mte boys 16-21

.
.

7 0 UnmarHed native women (over 21)
8 Q Unmarried native men (uver 21)
3 0 Native girls 16-21
5 0 -White girls 16-21

0 7
a 7

‘a 7
0 7
‘0 7
0 7
‘0 6
l 6



Factor
Loading

9 l Unmarried permanent white women 0 6
10 . Unmarried permanent white men 0 6

Factor  TWO (F2) - Labor

17 l Trades labor 'I.0
‘19 0 Unskilled labor I.0
18 3 Skilled labor l 9
22 a Self-employed as harvester of natural resources .,!_+

Factor Three (F3) - Transient, Youths and

III l Unmarried transfent white women Q 6
16 l Harried transient white couples l 6
24 0 GaAnful employment in home 0 5
5 l White girls 16-21 e 4 ’

12 0 Unmarried transient white men 0 4

Factor Four (I?!+.) - Omer, P!anager anc3 Professional "

20 l Managerial and professional employment
21 0 Self-employed as owner/manager

Factor Five (FS) - Permanent Peoples (Adults)

15 l Married permanent white couples
13 _0 Local married native couples
9 l Unmarried permanent white women
10 @ Unmarried permanent white men

0 7
+ 7

l 9
0 8
0 5
0 5



SUB-PROBLEl3 LEVEL YIVE~ - (Nine Factor Solution)

Factor One (Fl) - Youths and TJnmarried111
Factor
Loading

‘8  0 Native boys 16-21
l Unmarried native men (over 21)

7 0 Unmarried native women (over 21)
3 0 Native gitils 16-21
10 0
6

Unmarried permanent white men
0 tihite boys 16-21

9 * Unmarried permanent white women
14 0 Non-local married native couples

Factor Two (F2) - Lahw

‘17 0 Trades labor
‘19 l Unskilled labor
10 l Skilled labor

Factor  Three (F3) _ Transients, Youths and f30733
2hploymenL

II l Unmarried transient white women
12 l ,Unmarried transient white men
24 0
6

Gainful employment in home
0’ , -mite boys 16-21

5 0 -White girls 16-21

Factor Four (I?,!+.) - Permanent PeoDles (Adnltf3),A
Community Clubs-mnR-

15 l

13
Married permanent white couples

l Local married native couples
9 0 Unmarried permanent white women
IO 0 Unmarried permanent white men
27 l Membership in community and service clubs/

associations

0 6
a 8

a 7
6 5
0 5
0 4
0 4
* 4

1 .o
I.0

a 9

l 9
0 8
0 5
0 5

0 4



Factor Five (FS) - Owner, Manager and Professional
Factor
Loading

20 l Managerial and professional employment 0 9
21 0 Self -employed as owner/manager l 9

Factor Six (F6) - Children

1 0 Children O-16 of local families
2 0 Chfldren O-16 of non-local families

‘180
1 .o

Factor Seven (F7) - Membership In Clubs--

26 0 Membership in educational clubs/associations 8 7
29 0 Membership in religious groups l 7
14 0 Non-local married native couples l 5
30 a lviembership in recreational clubs/associations 6 5

Factor Eight (F8) - Youths (Girls)

3 l Native 16-21
5

girls
l ilJhite

25
girls 16-21

0 "Employmentrf as vocational student

Factor Xine (F9) - Land Oriented Peoples

22 a
28

Self-employed as harvester of natural resources
l Membership in occupational clubs/associations

l 6
0 6
0 4

l 5
l 4



SUI+~R(ll&I3~1  MCVEL TErJ - (Ten Factor Solutfon)

Factor One (Fl) - Youths and Unmarried

7 0 Unmarried native women (over 21)
8 0 Unmarried native men (over 21)
4 l Native boys 16-21
3 0
6 0

Native girls 16-21
White boys 16-21

9 0 Unmarried permanent white women
10 0 Unmarried permanetnt white men

Factor Two (F2) - Labor

‘17 l Trades labor
19 0 Unskilled labor
18 0 Skilled labor

Factor Three (F3) - Transients, Youths and Xome
*Qq3lo~ent

11 l Unmarried transient white women
12 l Unmarried transient white men
24 0 Gainful employment in home
6 0' irJhi.te boys 16-2-l
5 6 -White girls 16-21

Factor Four (F!+.) - Permanent Peoples (Adults)._

15 0 l!Jarried permanent white couples
13 0 Local marrfed native couples
9 0 Unmarried permanent white women
10 0 Unmarried permanent white men

Fator
Loading

e 8
l 8
e 7
a 6
0 5
l 5
0 5

1 A
I ,o

e 9



Factor Five (Fs) - Owner, Manager and P~o_fessional
Factor
Loading

20 l Managerial and professional employment 0 9
21 0 Self-employed as owner/manager l 9

Factor Six (F6) - CXldren

1 l Children O-16 of local families
2 l Children O-16 of non-local families

Factor Seven (F7) - Nembersh3.p  I n  Clubs, .

26 0. Membership in educational clubs/associations
29 *4 Membership in religious groups
lb l Non-local married native couples
30 0 Wmbership in recreational clubs/associations

Factor Eight (F8) - _Youths (Girls)

. 5 a .inThi.te girls 16-21
3 0 Native
25

girls 16-21
0 "EmploymentT' as vocational students

1 .o
1 .o

l 7
0 7
l 5
l 5

.
l 6
0 5
l 5

Factor Nine (F9) - Land Oriented Peophes,

22 l Self-employed as harvester of natural resources .6

Factor Ten (FIO) - CommunTt~ CEIAbs

27 0 Membership in community and service clubs/
associations * 6
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4

EXAMPLE 3 PEOPLE GROUPED BY CHARACTERIZKtICS

Sect ion D - DIAGRAN OF FACTOR GROUPINGS

PROBLEM
DEFINITION

4

7, 10
L

SUB-PROBLEM
LEVEL



APPENDIX FOUi3

EXAMPLE 4 - C13ARACTERISTICS  GROUPED BY PEOPLE

Section A - LIST OF 65 COMPONENTS

1 8
2 0
3 l

4 l

5 l

6 l

7 l

8 4
9 a

IO 0
II l

12 a
93 l

14 6
15 l

16 0
17 l

18 0
19 0
20 0
21 l

22 0
23 v
24 bI
25 0
26 0
27 0
28 l

29 0
30 *
31 l

32 l

33 l

34 9
%J .
36 a
37 0

38 l

Protection against accidents and hazards
Protection against contagion
Provision for maintenance of cleanliness
Provision of adequate daylight, sunshine and ventilation
Protection against excessive noise
Protection against atm_ospheric pollution and offensive odors
Provision from fatigue
Provision of adequate privacy
Provision of opportunities for normal family and community
life
Protection against moral hazards
Provision for possibilities for reasonable aesthetic
satisfaction
Nearness to land vehicular system
Nearness to water vehicular systems
Nearness of home to work
Nearness of work to recreation
Nearness of home to recreation
Nearness of home to shopping
Nearness of home to health facilities
Nearness of storage (warehouses) to office and retail areas
Nearness of retail to industrial areas
Nearness of home to religious facilities
Nearness of home to social facilities
Nearness of home to school facilities
Availability of sewerage
Availability of zoning protection
Proximity to same ethnic area
Proximity to blighted areas (poverty, disease)
Separation from blighted areas (poverty, disease)
Proximity to mixed uses
Provision of general residential z~**~~:?~ities (upkeep, services)
Maximum economic income from the land (capital gain)
High assessed land value
Strong competitive rrpull'T of the area
Prospective investment in public improvements
Minimum local property taxes
Minimum operating costs
Maximum interest on capital invested in present and
future improvements
Maximum product sales potential at particular site



39.l
40 l

41 e
42 .I

l

43’0.

57 a

58 l

59 a
GO l

61
.
0

62 a
63 0
64.0
65 0

Minimum commuting expenses
Minimum improvement costs
Large supply of competitive settlement land
High intensity of land development
Good drainage characteristics of soil
Land not subject to flooding
Low turnover of occupancy
Increasing. intensity of adjacent land use
Decreasing intensity of adjacent land use
Unpolluted ground water supply
Protective orientation with respect to prevafling winds
Utilization of natural pleasing features of landscape
Ease of marketability of land titles
Minimum anticipated risks in investments
Minimum interest on borrowed money
Maximum interest on loaned money
Convenient to streams of pedestrian traffic
Maximum knowledge of change of patterns of value through
time
Maximum knowledge of use pattern change through time
Maximum knowledge of "whims" of land owners
Turaximum knowledge of "whimsiT of land occupants
Ninimum speculative subdivision of land
Nininurn land vehicular traffic congestion
Diversification in industry
Variety and opportunity for choice in way of life
Freedom from ethnic conflict
Allowing "fringe" develo-pments to occur
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EXAMPLE 4 *I) CHARACTERISTICS GROUPED BY PEOPLEi

Section B - ~~GRAPH OF EIGliXVAL@X3

14

13

12

11

IO

9

8

7

6

5

4

3

2

1

0

-

._ . . .
_. _. - .v.,--,-,_,._  . _.. .,_,-i . _  .I’ I-  .-  .I, rb.-. I_

. . . .I

EIGENVALVE

19.83, 12.3;

SUB-PROBLEM I,h$fEL 2

UB-PROBLEM Lwj& 3

EIGEWALUE

8 9 IO



EXAMPLE i!+.

SecLisn B

4 6
.

0 4

-
-

0 2

2 . 0

0 6

l 4

l 2

4 6

4 4

l 2

CFiTARACTW3TSTICS GROTI'PED BY P'Fi3OpLE

EIC$j2fVALW!3 _(CQ??YT',B)
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EXAMPLE 4

Section C - FACTOR B

SUB- PROBLEtj r,SVEL  TJO - f (Two Factor Solution)

Factor One (Fl) - kioneg,  Trade and Eff'ic~em-y\

31 . Maximum economic income from the land
o (capital gain)

32 a High assessed J-and value
37 .- Maximum interest on capital imvested in present

and future improvements
41 l -
45

Large supply of ccmpetitive  settlement land
I Low turnover of or3cupancy

56:. Maximum knowledge of change of patterns of value

57
through time

1) *"Maximum knowledge of use pattern change through
time

58.. Maximum knowledge of %himsfr of land owners
59 0 * Maximum knowledge of "FJhird of land occupants
‘19 l * Nearness of storage (warehouses) to office

and retail areas
33 l .
34;

Strong competitive "pull" of the area
l *- Prospective investment in public improvements

0 9
‘* 9

‘ 9”
l . 9 .
0 9

l _ 9

a 9
a 9
0 9

8 6
. Ql t
a 8

%ximum product sales potential at particular site ,8
Ease of marketability of land titles l 8
Minimum anticipated risk in investment l 8
Minimum interest on borrowed money 0 8
Minimum land vehicular traffic congestion l 8
Availability of zoning protection 7e l

Minimum local property taxes l ’
Minimum operating costs

7
7l ’

Minimum improvement costs :; 0 7
YTearness of work to recreation

’ .

60 *
Good drainage characteristics of soil 0 6
Land not subject to flooding 4
Protective orientation with respect to prevailing

0 *

winds * 6
Nearness of retail to industrial areas
High intensity of land development

l 5
l 5

20 8
42 .0
46 a50 .*

Increasing intensity of adjacent land use
Utilization of natural pleasing features oP
landscape

A
0 5

l 5

Factox-
Loading



F/&or
Jaading

Factor TWO (F2) - Ii~dth, _Safety nnd Conveni.eee-

30 (c

48 l

2 l

II l

16 l

17 a
18 l

21 0
22. l.
24.
39 0
3 0
‘10 ‘e
12 0
28 0
43
4-ct :
50-0

60 i
63 l

614 l

8 s
20 i
62 ‘0

Provision of general residential amenities
(upkeep, services) 80
Unpolluted ground water supply e8
Protection against contagion a 7
ProvisIon of possibilities for reasonable
aesthetic satisfaction 7.l*
Nearness of home to rec?eation 0 7
Nearness of home to sho>ping . 7a
Nearness of home to he&h facilities l 7
Nearness of home to religious facilities * 7*
Nearness of home to social facilities * ?,l

Availability of sewerage - 7,0'
Ninimum commuting exper,ses
Provision for maintenar,ce  of cltianliness

l 7
0 6

Protection against mord hazards 0 6
Nearness to land vehicular system 6
Separatfon from blightsd areas (poverty, Msease) -16
Good drainage characte?i.stics of soil '6l
Land not subject to fl:oding 0 6
Utilization of natural pleasing features Of
landscape + 6
Convenient to streams >f pedestrian traffic ‘GW

Nearness of home to sc;!ool facflities
.
0. 5

Minimum local propert taxes
Iiigh intensity of lax development

'5lY
5l .

Protective orientation with respect to prevailing
winds
M.nimum speculative stibdivision  of land
Variety and opportunity for choice in way of life
Freedom from ethnic zonflict
Provision of adequate privacy
Nearness of retail.1 to industrial areas
DIversifYcation in industry

W 5
l 5
e 5
8 5
l 4
l 4
l 4



sU&pROBL@i  I_I&VEf; TsREE  e (Three Factor Solution)4 .

Factor One {Fl) - Money, Trade -and BfricIency___I..

31 +
32 l

3 7 +

57’ l

t ’

42 ,.'0
46 0
50 0

20'i

Maximum economic income from the land
High assessed land value
Maximum interest on capital invested in present
and future improvements
Large supply of competitive settlement land
Low turnover of occupancy
Maximum knowledge of change of patterns of value
through time
Maximum knowledge of use pattern change through
time
l!!aximum knowledge of "whims" of land owners
'iviaximum knowledge of "whims" of land occupants
Minimum land vehfcular traffic congestion
'Nearness of storage (warehouses) to office ayld
retafl areas
Strong competitive 'rpulli*  of the area
Prospectfve  investmerst In public improvements

F a c t o r
Loading

* 9
4 9

0 9
4 9
l 9

0 9

0 9
0 9
0 9
l 9

4 8
’ 0 8

4 8_

Maximum product sales potential at particular site. .8
Ease of marketability of land titles
Minimum anticipated risk in investment
Minimum interest on borrowed money
Availability of zoning protection
Ninimum local property taxes
Ninimum operating costs
Ninimum improvement costs
Nearness of work to recreation
Good drainage characteristics of soil
Lmd not subject to flooding
Protective orientation with respect to prevailing
winds
High intensity of land development
Increasing intensity of adjacent land use
Utilization or natural pleasing features of
landscape
Nearness of retail t6 industrial areas



Factor Two (F2) - ConvecienCe, EeaIth an_d
Land Characteristics Factor

Loading

2 0
12 0
16 l

21 l

22 a
39 0
4? 0
48 b
49 6

‘17 0
30 0

43 -l

44 0
3 0
II 0

35l

40
50

0.
l

62 a
63 l

2
'B

0
2 l

Convenfent  to streams of pedestrian traffic
'Freedom from ethnic conflict
?rotection against contagfon
Nearness to land vehicular system
Nearness of home to recreation
Nearness of home to religious facilities
Nearness of home to social facilities
Ninimum commuting expenses
High intens%ty of land development
Unpolluted ground water supply
Protective orientation with respect to prevailing
winds
IWarness of home to sh0pping
Provision of general residential amenities
(upkeep, services)
Good drainage characteristics of soil
Land not subject to flooding
Provision for maintenance of cleanliness
Provision of possibilities for reasonable
aesthetic satisfaction
Wnimum local property taxes
PJiinimum improvement costs
Utilization of natural pleasing features of
landscape
Diversification in industry
Variety and opportunity for choice in way of life
Availability of sewerage
Separation from blighted areas (poverty, disease)

Factor Three (F3) - Z'iealth and 5afety rl,

18 a Nearness of home to health facflfties
60 l IYinimum speculative subdivision of land
IO 0 Protection against moral hazards
?I 0 Provision of possibilfties for reasonable

aesthetic satisfaction
‘4 0 Nearness of home to work
24 0
‘17’

Availability of sewerage
l

30
Xearness of home to shopping

8 Provision of general residential amenitfes (up-
keep, services)

3 0 Provj, sion for maintenance of cleanliness
9 0 Provision of opportunities for normal family and

community life

l 8
l 8
l 7
l 7.0 7
0 .7
-7c

l ‘7
0 7P8 7

l 7
l 6

.5
5

:5

l 7
l 7
l 6

l 6
a 6
l \ 6
0 5

c
l A

0 4
* 4



Factor
Loading.

23 0 Nearness of home to school facilities
47 * Decreasing intensity of adjacent land use

SUB-ROBLEl'i Lj!.TVEL FIVE - (Fixe Factor Solution)

Factor One (Fl) - Moneg,~Trade and EfficiencyII

31 l

34 l

37 0 -.

47 l

45 6.
56 l .

57 0.

58 0

59 l

6 1I)
19 0

32 0
33 0
38 l

25 0
36 l

51 0
52 l

5 30
15 l

35 .0
40 -0
43 .+
44 l

46 s0
49 0

50 0

Maximum economic income from the land
Prospective investment in public improvements
Maximum interest on capital invested in present
and future improvements
Large supply of competitive settlement land
LOW turnover of Occupancy
Maximum knowledge of change of patterns of value
through time
Maximum knowledge of use pattern change through
time
Maximum knowledge of "whims" of land owners
Maximum knowledge of %himsi' of land occupants
Minimum land vehicular traffic congestion
Nearness of storage (warehouses) to office and
retail areas
Iligh assessed land value
Strong competitive i'pullf' of the area

0 9
0 9

0 9
e 9
l 9

l 9

0 9
l 9
‘9l

‘9l

G.
l

0 8
0 8

Naximum product sales potential at particular site l 8
Availability of zoning protection ‘- 70
Kinimum operating co&x l 7
Ease of marketability of land titles I 7
Minimum anticipated risk in investments 0 7
Minimum interest on borrowed money l 7
Rearness of work to recreation 0 6
Minimum local property taxes 0 6*

0 4
l 4

Minimum improvement costs 0 6
Good drainage characteristics of soil 0 5
Land not subject to flooding l 5
Increasing intensity of adjacent land use l 5
Protective orientation with respect to prevailing
winds * 5
Utilization of natural pleasing features Of
landscape I02



Factor TWO (F3) - Clonven4ence an.d l_,,~t$ Gharacteristf@s. Factor

49 l

40 +
42,l
65 0
12 I,
13 l

35 l

43 *
4
ii

l

4 a
9 0

57-0

5 3_ l

62 a
6’4, 0

Protective orientation with resp& to prevailing
winds
Wnimum improvement cokts
Iiigh intensity of land development
Allowing ??ringe" devebpments to occur
Nearness to land vehicular system
Nearness to water vehicular sTxtems2/
~~inimum local property taxes
Good drainage characteristics of soil
Land not subject to f'loo$ing
Unpolluted ground water ~upp3.y
Ease of marketability o$ land titles
14inimum anti@ated risk in investments
l!Cnimum intere$t on borrowed money
Diversificatiol'l in in&x&ry
Freedom from ethnic conflict

Factor Three (F3) L ?tel’lW’Yd  Amenft$_es

60 l Yiinimum speculat jve subdivision of land
9 l Provision of oppcrtunities for normal family and

community life
IO l

18
Protection against moral hazards

0 Nearness of home to health facilities
47 a Decreasing intensity of land development

Factor Four (F,!L) - health and General &x?nities

11 0

24 0

28 0
30 0

50 0

3 a
4. l

Provisions of possibilities for reasonable
aesthetic satisfaction
Availability of sewerage
Separation from blighted areas (poverty, disease)
Provision of general residential amenities
(upkeep, services)
Utilization of natural pleasing features of
landscape
Provision of maintenance of cleanliness
Provision of adequate daylight, sunshine and
ventilation



Factor
Loading

16 4

17 0
18 l

21 0
8 l

12 l

39 8
2 +
"10 *
22 0
23 a
35..
4% *

Nearness of home to recreation
Nearness of home to shopping
Nearness of home to health facilities
Nearness of home to religious facilfties
Provision of adequate privacy
Nearness to land vehicular system
Minimum commuting expenses
Protection against contagion
Protection against moral hazards
Nearness of home to social facilfties
Nearness of home to school facilities
Minimum local property taxes
Unpolluted ground water supply

Factor Five (FS) - Convenience, Health and

2.4 Protection against contagion 0 7
22a I?earness of home to social facilities i$7.
55 + _ Convenient to streams of pedestrian traffic l 7
63 .” Variety and opportunity for choice in way of life .6
64

,
/ Freedom from ethnic conflict l 6-

3 0 . Provision for maintenance of cleanliness
39 *0 r/iinimum commuting expenses
29 Proxfmitg to mixed uses
48: Unpolluted ground water supply

0 *5
l 5
l 4
l 4

-PROBLEM  LFVli$L EIGHTI- " - (Eight Factor Solution)._

Factor One (Fl) - and Land_

3 II. Maximum economic Income from the land
(capital gain) 0 9

33 0 Strong competitive "pull** of the area * 9
34 0 Prospective investment in public improvements 0 9
37 0 plfaximum interest on capital invested in present

and future improvements 0 9
38 0 Maximum product sales potential at particular site .9
41 0 Large supply of competitive settlement land l 9
45 Low turnover of occupancy
56: Maximum knowledge of change of patterns of value '

9

through time l 9
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Factor
Loading

57 8

58 *
59 l

‘19 l

431
l

44 l

Maximum knowledge of use pattern change through
time
Maximum knowledge of '*whims*' -F land otJners
Maximum knowledge of "whims** of land occupants
Nsarness of storage (warehouses) to office and
retail areas
High assessed land value
Minimum land vehicular traffic congestion
Availability of zonin
Minimum Operating c3S !

protection
8

Ease of marketabilIty  of land titles
Minimum anticipated risk in investments
Minimum interest on bsrrowed money
Nearness of work to recreatfon
Minimum lucal property taxes
Minimum improvement casts
Increasing intensity of adjacent land use
Utilizatian  Of natural pleasing Features of
landscape
Good drainage charaoteristics ef sail
Land not subject to flooding ’

9 9
e 9
? 9

l 8
0 8

80
*
l f

l 7
l 7
l 7
0 6
0 6
* 5
0 5

015
a 4
4O* .

Factor Two (F2) - Convenience and Land Charact
4

43 (c
44 a
49 a

35
40

0.
e

42 -l48 .l

12 l

51 ”l

52 , ’0
53

*

17
l .:
0

21 0
2
k

l .:’
3 a

Goad' drainage characteristics of soil (c 6
Land n+t subject to flooding I 8
Protective orientation with respect te prevailing
winds . . 8l *
Minimum loaal property taxes l 7
Minimum improvement costs l 7
High intensity of Iand development
Unpolluted ground water supply
Ne'arness to land vehicular system
Ease of marketability of land titles
Minimum anticipated risk in investment
MinPmum interest on borrowed money
Nearness of home to shopping
Nearness of home to religious facilities
Availability of sewerage
Nearness of home to recreation

* 6
+ 5
l 5
l 5
4*.



.

Fader Three (F3) -I Genera&  Amenities

1.8,
IO 0

19 0

23 4
47 9
13 0

Minimum speculative subdivision of land
Provision of opportunities for normal family and
eommtinity life
Nearness of home to health facilities
Protection against moral hazards
Nearness of storage (warehouses) to office and
retail areas
Nearness of home to school facilities
Decreasing intensity of adjacent land use
Nearness to water vehicular systems

Factor Four (F4) - Health and onvenience

8 *
6

9.
$.

II 0

26 0
28 a
3 0
4 0 .

14 0
24 0
50 l

12 0
37 0
18 0.

. .

Provision of adequate privacy
Protection against atmospheric pollution and
offensive odors
Provisions of possibilities for reasonable
aesthetic satisfaction
Proximity to same ethnic area
Separation from blighted areas (poverty, disease)
Provision for maintenance of cleanliness
Provision of adequate daylight, sunshfne and
ventilation
Nearness of home to work
Availability of sewerage
Utilization of natural pleasing features of
landscape
Nearness to land vehicular system
Nearness of home to shopping
Nearness of home to health facilities

Factor Five (Fs) - Health and Cqnvenience

39 0 Minimum commuting expenses
2 0

It;
8

Protection against contagion
.

3
Unpolluted ground water supply

a
22

Variety and opportunity for choice in way of life
.o Nearness of home to social facilities

. .
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Fat tor
Loading

a 8

0 7
l 7
+ 6

0 5
0 5
e 5
l 4

4 7

0 6

9 6
a 6
0 6
* 5

*50

l 5
0 5

0 5
a 4
l 4.(c 4

+ 7
l 6
a 6
* 6
l 5



Factor
Loading

3 Provision for maintenance Of cleanliness
55. Convenient to streams of pedestrian traffic
60 l Minimum speculative subdivision Of land

Factor Six (F6) - YTotectio~n and WOrk

5 0 Protection against excessive noise
7 0 Provision from fatigue
20 l Nearness of retail to industrial areas
1 8
14

Protection against accidents and hazards
0 Nearness of home to work

Factor Seven (F7) - Convenience

23 *
3 0
16 0
21 l

22 l

30 a

2 0
42 l

55 0
64 0
4 0

46 0

Nearness of home to school facilities
Provision for maintenance of cleanliness
Nearness of home to recreation
Nearness of home to religious facilities
Nearness of home to social facilities
Provision of general residential amenities
(upkeep, services)
Protection against contagion
High intensity of land development
Convenient to streams of pedestrian traffic
Freedom from ethnic conflict
Provision of adequate daylight, sunshine and
ventilation
Increasing intensity of adjacent land use

Factor Eight (F8) - Conven_ience_ and_MaEr  Life

65 a

13 0
55,0
62‘0
64 a
63 0

Allowing "rringe" developments to occur
Nearness to water vehicular systems
Convenient to streams of pedestrian traffic
Diversification in industry
Freedom from ethnic conflict
Vmiety  and opportunity for choice in way of l i f e

0 4. *
l 4

‘0 4

0 7
0 6
0 6
0 6.
0 6’

0 6
0 5

0 4
0 4

8 8
0 6
0 6
0 6
0 6
0 4



$UB-PROBLEFl  LEVEL TEN - (Ten Factor Solution)

FactOr One (Fl) - Money&Trade a~nd Eff"Tcfenq
Factar
Loading

31 . Maximum economic income from the land 0. 9
34 0 Prospective investment in public improvements ?9
37 a Maximum interest on capital invested in present

and future improvements 0 9
47 Large supply of competitive settlement land
45: Low turnover of occupancy

4 9

l

9
56. Maximum knowledge of change of patterns of value

through time 0 9
57 0 Maximum knowledge of use pattern change through

time @ 9
58. Maximum knowledge of f'whims*'  of land Owners 0 9
59 *l Maximum knowledge of "whims'* Of land occupants '9(I
32 l High assessed land value a 8
33 l Strong competitive *'pull"  of the area l 8
38 0 Maximum product sales potential at particular site .8
61 0

36 0
19 0

Wnimum land vehicular traffic congestion
Minimum operating costs
Nearness of storage (warehouses) to office and
retail areas
Availability of zoning protection
Ease of marketability of lmd titles
Minimum anticipated risk in investments
f/iinimum interest on borrowed money
Nearness of work to recreation
Minimum local property taxes
Ninimum improvement costs
Utilization of natural pleasing features of
landscape

43 0 Good drainage characteristics of soil
44 0 Land not subject to flooding
46 0 Increasing intensity of adjacent land use

Factor Two (F2) - Health a,nd Conveni.ence

2 Protection against contagion
55. Convenient to streams Of pedestrian traffic
3 0 Provision for maintenance Of cleanliness
22 l Nearness of home to social facilities
39 0 Minimum commuting expenses
64 a Freedom from ethnic conflict
? l Protection against accidents and hazards
63 0 Variety and opportunity for choice in way of life .4



Factor Three (F3) - Land i.~~elopment Pagterns
Factor
Loading

6 0 Minimum speculative subdivision of land

47: Decreasing intensity of adjacent land use
‘14 c, Nearness of home to work

’1
0

8

l 7
0 4

Factor Four (F4) - .Convenience and

65 8 Allowfng "fringe" developments to OCCUP
13 0
62

Newness to w*atep  vehicular systems
a

55
DWersifieation  9n industry

0
64

Convenient to streams of pedestrian traffic
l Freedom from ethnic conflict

Factor Five (FS) - Healtll and Convenieme

II 0 Provision of possibilities for reasonable
aesthetic satisfaction 8 7

26 l

28 0
6 l

8 i
3 i
4 0

24 (I
50 0

Proximity to same ethnic area
Separation from blighted areas (poverty,
Protection against atmospheric pollution
offensive odors
Provision of adequate privacy .
Provision for maintenance of cleanliness
Ppov&sion of adequate daylight, sunshine
ventilation
Availabflitg  of sewerage
Utilizatfan of natural pleasing features
landscape
Nearness of home to work
Nearness of home to shopping
Nearness of home to health facilities

FactoF Six (~6) - Yrotectfon and 'Jerk

5 9 Protection against excessive noise
7 ? ProVisfon From fatigue

disease) ’
and

b 7
‘v 7

0 6
0 6
* 5

and
8 5
l .- 5

of
0 5
0 4
0 4
0 4

+80

0 8



Factor
Lo ading

20 l Nearness Of retail to industrial areas
‘4 l Newness of home to work
1, l Protection against accidents and hazards

a 7
l 5
l 4

Factor Seven- (F7) - ,

23 l ITearness of home to school facilities
16’ 6 Nearness of home to recreation
21 l Nearness Of home to religious facilities
30 i Provision of general residential amenities

18
’ (upkeep, services)
l Nearness of home to health facilities

17 b
42

Nearness of home to shopping
l High intensity of land development

3 l Provision for maintenance of cleanliness -

Factor Eight (F8) - Convenience qnd Land C’han&xpj_stfc~-~ *

43 l

44 0
48 0
49 l

42 0 High intensity of land development
12 0 Nearness to land vehicular system
17 0
35

Nearness of home to shopping
l Minimum local property taxes

39 + Minimum commuting expenses
40 a Minimum improvement costs
24 0 Availability of sewerage

Good drainage characteristics of soil
Land not subject to flooding
Unpolluted ground water supply
Protective orientation %Jith respect to
winds

Factor Nine (5’9) - JVormaZ Life~

prevailing

# 9
i 9
0 8

9 0 Provision of opportunities for normal family
and community life l 8



lo l Protection against moral hazards

Factor Ten (FIO) - Iv:Infmum  Economic Expendfture- W

.
51 Ease of marketability of land titles
52: Ninirnum anticipated risk in Investments
53, Minimum interest on borrowed money
40 Minimum Improvement costs
54.1 Maximum interest on loaned money
35 0 Hinimum  local property taxes

Factor
Loading

l 7



WCAMPLT3  4. CIiARACTtiRIST  ICS GROUPIZD  BY Pl3OPLE

section D - DIAGRAM OF FACTOR GROUPING$
II

65x30
Matrix

PROBLEM
DEF1NITION

- . . . . . . . . .._......".*.+(

-fF%-----+t  F9)

SUB-PROBLEH
LEVEL



APPENDIX i?-JJTjJ

EXAMPLE 5 - PEOPLE GROUPED BY PEOPLE

Section A - LIST OF 30 COMPONENTS. .

I 0

2 l

3.4*
4 0
5 0
6 0
7 0
0 0
9 ?
‘1.0 l

11 0
12 (t
‘13 0
‘i 4. 0

35 l

16 e
'17 0
18 0
19 l

20_ 0
21 0
22 8
23 0
24 0
25 l

26 0
27 0
28 l

29 0
30 0

Children O-16 of local families
Children O-16 of non-local families
Native girls 16-21
Native boys 16-21
White girls 16-21
%'hite boys 16-21
Unmarried native women (over 21)
Unmarried native men (over 21)
Unmarried permanent white women
Unmarried permanent white men
Unmarried transient white women
Unmarried transient white men
Local married native couples
Non-local married native couples
Narried permanent white couples
pliarried transient white couples.
Trades labor
Skilled labor
Unskilled labor
Managerial and professional employmat
Self-employed as owner/manager
Self-employed as harvester of natural resources
Unemployment
Gainful employment in home
93mployment~ as vocational student
Membership in educational clubs/associations
Membership in community and service clubs/associations
Membership in occupational clubs/associations
Membership in religious groups
Membership in recreational clubs/associations
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Section B - GHAN3 OF EIGENVALUES

11

9

6

EIGENVALUIS

4 5 6 7 8 9 lo 11 32 13 14

EIGENVALUE



EXAMPL-kS 5 - PEOPLE GROUPED BY PEOPLE

ssctien 23 - KJGENQL~j")

0 8

4 6

2ao

l 8
.

0 6

0 2

1 .o

0 8

l 6

8 4

a 2

0.0

EIGENVALVE

I
I

.."._.  -_ _._....1.-.F  .I_..___..^W _._ --_._ _ .̂ -..__. I I 1,
I I IL 1. ._̂...  -- _-- .--___.__

I
!

* f

8
060 1 .o .

2.0
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EXAMPLE 5

Section C - FACTOR BREAKDO'W'NS

Factor One (Fl) - Chfldren and VxtAves- w
Factor
Loading

1 0 Children O-16 of local f'amflies
2 l Children O-16 of non-local families
3 l

4,
Native girls 16-21

l

8
YTative boys 16-21

0 Unmarried native men (over 21)
‘14 0 Non-local married native couples
7 0 Unmarried native women (over 21)
13 0 Local married native couples
'i 9 0 Unskilled labor
2.3 l Unemployment

White boys 16-21 .., '* 7
White girls 16-21 * . ?@ 6
Unmarried permanent white women I’ a. 5
Unmarried transient white women '0 5
Married transient white couples l 5
Trades labor . 0 5
Skilled labor l 5
Membership in recreational clubs/associations ':' &.b. .

SUB-PROBLEN  FOUR - (Four Factor Solution)

Factor One (Fl) - OwneJr), Nanag,,er,  Professional. . . .
and Club l%mbershfp

21 a Self-employed as owner/manager
20 a
28

Managerial and professional employmmt
l Membership in occupational clubs/associations.

27 0 Membership in community and service clubs/
associations

26 b Membership in educational clubs/associations

l 8
l 7
l 7

l 6
-4



Factor Two (F2) - ?JWte Youths- Factor
Loading

.
5 0 White girls 16-21 l - 8
6 ,’ 0 Twhite boys 16-21 0 8
18 0 Skilled labor 0, 6
30 -0 Membership in recreational clubs/associations l 6
17 8 Trades labor *, 5 s
29 l Membership in religious groups l 5

Factor Three (F3) - Chiidren and '%xtives-(z -

7 8 Unmarried native women (over 21)
3. 0
8

Native girls 16-21
0 Unmarried native men (over 21)

4 l Native boys 16-21
79 0 Unskilled labor
23 9 Unemployment
1 0 Children 0-16 of' local families
‘13 0 Local married native couples

Factor Four (F4) - Chfldren an_d 4G_tes- -

16 ..* Narried transient white couples
9 + Unmarried permanent white women
10 l Unmarried permanent white men
1 0 Children O-16 of local families
2 *. Children O-16 of non-local families
II 0 Unmarried transient white women
'15 l l!4arried permanent white couples

SUB-PROBLW~ LEVBL SIX - (Six Factor Solution)

Factor One (Fl) - Ch%ldre~ ancl. yTat$ves

7 a Unmarried native women (over 21) 0 8
8 l Unmarried native men (over 21) 0 8
3 a Native girls 16-21 0 7
23 l Unemployment l 7

l 8
? 7
7*
0 6
* 6
* 6 .

5 l

Y 5

0 7
0 6
l 6
l .5
8 5
0 5
e 5



19 l Unskilled labor
4 l ITative boys 16-21
I l ” Children O-16 of local families
13u+. ’ Local married native couples

A06

Factor
Loading

‘6i
4 5
64
l 4

Factor Two (F2) - Child-Pe??, xhite Youths  (M??ls)
and Clr~bs

1 8 Children O-16 of local families . 0 6
5 0 White girls 16-21 , l 6 .
29 0 Membership in religious groups 0 6
30 .0 Membership in recreational clubs/ associations : .6
2 l Children o-16 of non-local families '5*

Factor Three (F3) - Owner, 'fViana;rer, Professional
l ._

and Club MembershiprU..?-*

21 0 Self-employed as owner/manager
20. l!kna~ri.al  and professional employment
27 l Membership in community and service clubs/

associations
28 0 Membership in occupational clubs associations
26 l , Membership in educational clubs!/associations

Factor Four (F4) - i!Pxite :!$olr,en and Tra.n.sient
A%fte  Couples-*. -w-

9 a., Unmarried permanent white women
II l Unmarried transient white women
16, Married transient white couples

Factor Five (FS) - ,&&te Nen and Couples (Permment)

lo l

15
Unmarried permanent white men

0 Harried  permanent white couples

a 8

0 7

* 7
l 6
l 5

0 8
l 7
* 7

0 7
0 7



Factor Six (F6) - :dhite Youths

6 0
1 8’

sMhite boys 16-2’i
b Skilled labor

5 4 White girls 16-21
12 0 Unmarried trans8ent white men
17'I, Trades labor

”

7 VI 0
8

Unmarried native women (over 21)
l I . Unmarried native men (over 21)

3 l . Native girls 16-21
1.9. Unskilled labor
23 /e Unemployment
4 t Native boys 16,21

Factor Two (F2) -

I 0, Children 0-16 of local families
2 08 Chiidren O-16 Of non-local families
29 0, Membership in religious groups

Factor Three (F3) - Owner, Plmap~, Professional
and Club I?evbership- . --A

21 0 Self-employed as owner/manager
20 e Managerial and professfonal employment
27 + Membership in community and service clubs/

associations
28 e
26

Membership in occupational clubs associations
0 Membership in educational /clubs associations

Factor\
Loading

0 ~8
0’8
a’4

0 8

l 7

* 7
6 6
e 5



A68

Factor Four (F4) Transient
Factor
Loading

9 I, . Unma.mied permanent white women V 8
11 l Unmarried transient white women 0 7
16 a Married transient white couples l 7*

Factor Five (FS) - Permanent anct Transient 4hites- - e

.
lo 0 Unmarried permanent white men l 7
15 l Narried permanent white couples # 7
12 . Unmarried transient white men 4 5

Factor Six (F6) - dhite Youths_

6.. White boys I6-21 l 8
5 -0 l 7
18

White girPs 16-21
4 Skilled labor l 5

30 & , Membership in recreational clubs/associations l 5

Factor Seven (F7) - Vocat iona l  StudentY

25 l rT13mp10yment*' as vocational student

Factor Eight (F8) - 'ifative Couples and
??atfve Youths (Bqp)

13 l ’ Local married native couples
'14 0 Non-ILocal married native couples
4 l Native boys 16-21

0 7

70 .

68. *
40’



Factor One (Fl) - Uouths, Unma,lr,ried YatYves

7 0 Unmarried native women (over 21)
3 0 Native girls 16-21
23 a
8

Unemployment
l Unmarried native men (over 21)

19 a Unskilled labor‘(

Factor
Loading

Factor Two (F2) - Children, White Youths (Girls)
avid Clubs-

I 0 Children O-16 of local families & 6*
2 l Children o-16 of non-local farflilies + 6
5 l,’ * Nhite girls 16-21 .,G?
29‘ Membership in religious groups
30 l, Membership in recreational clubs/associations

Factor Three (F3) - Owner, Ihnager p Prof e s sfonnl
and Club F';e.+q>bershfp

Y 6
0 5

20 4 Managerial and professional employment L' 8
21 0 Self-employed as owner/manager * l 8
27 Membership in community and service clubs/ .,m

associations c 7
28 4 Membership in
26

occupational clubs/associations , i 6
0 Membership in educational clubs/associations l 4

Factor Four (F4) - inllnite ililomen s.nd
Transient  ‘,I;ThfLe @ouples

9 0 Unmarried permanent white women
II a Unmarried transient white women
16 0 Harried transient white couples

i 8
i 7

70



Factor Five (FS) - Permanent and Transknt  ifd‘hItes-\ *I Factor
LO ading

15 0 Married permanent white couples l 8
lo l Unmarried permanent white men l 7
Ii? l Unmarried transient white men # 5

Factor Six (F6) - J@ite Youths _..,

6 l ,'
18

White boys 16-21
l Skilled labor

5 0 White girls 16-21
12 0 Unmarried transient white men
‘17 e Trades labor
19 + Unskilled labor

0 7
l 6
0 5
5,:s

e 4

F a c t o r  S e v e n  (F7) - Vocz$ional $tudent -

25 8 nEmploymentT' as vocational student a 7

Factor Eight (F8)  - _D-hive Couples and Youths (BP_'

13 0 Local married natfve couples
‘14 0 Non-local married native couples

Native boys 16-21
Unmarried native men (over 21)

Factor Nine (F9) - Unmarried. 7at4ve Pien- - -

+ 7
0 6
0 4
0 4

8 a Unmarried native men (over 21) l 6
19 0 Unskilled labor l 5
23 -0 Self-employed as harvester of natural resources a 5
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Ssction D

- PEOPLE GROUPED BY PEOPLE

- DIAGRAl'J OF FACTOR GROUPINGS

YROBLEM
DEFINITION

F7
I\oF-7 /
I

SUB-PROBLEM
LEVEL


