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R1

EXISTING LAND USE

OF | NW K
LEGEND
A = sagricultural uses (experimentel farm)
¢ . commercisl uses (retail stores, theatre, bakery, offices, etc,)
G = governmental uses (offices, Navy base, fire hall etec.)
¢h - church
Pa « park snd playground
P - ﬁubLlc gathering places (Ing-A=Mo Hal f and Legion Mal |)
H - hospital facilities
R1 - =single fam |y dwelling units
Rm - mltiple famly dwelling units (apartments)
I - industrial uses (storage, garages, powerhouse, etc,)
sc = schools, playgrounds, and |1ving hostels
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ABSTRACT

The arctic and subarctic regions of Canada are increasingly
devel oping as integral, participating parts of the tota
Canadi an and world scene.. Basic to this devel opment 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 settlenents. On
the basis of an evaluation of the existing settlenent
planning situation, an attenpt is nade to devel op a skele-
tal, yet consistent, theory and nethodol ogy for settlement
planning in the Mackenzie River Delta, Northwest Territories.
The approach is from a conprehensive point of view, and

i ncludes social, economc and physical criteria directly

in the planning process, Aconbined systens-factor analysis
technique is experinentally developed as an aid to creativity
in the planning process. Prelimnary results indicate

both an inmediate practical use and a good potential for

the further devel opnent of the approach as a planning tool,
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CHAPTER ONE / | NTRCDUCTI ON

1.1 The Program and A ns

This present st udy arose through a request by Federal Cov-
ernment Officials for a planning "framework" to aid Northern
settlement planners. These Oficials felt that the present
state of planning in the North could be inproved, and
requested.ways in which these inprovements could be in-

i tiated. Iitwas particularly felt that existing studies

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

a planner,

The research project, therefore, evolved as an integrative
approach to settlenent planning in Northern Canada. It
represents the conbined interests of the author; adm nis-
trators and research officials within the Departnent of
Indian Affairs and Northern Devel opment, Qtawa; settle-
ment planners working in the North; and other persons gen-

erally interested in Northern development,

The report is based on two general assunptions:
1) for any development process planning is not only
desirabl e but necessary.
2) planning approaches which rely on the doctrine of
spont aneous order (i.e. laissez-Faire or piece-nea
pl anning) or those which rely on an entirely super-
i nposed order (such as utopian approaches) are inade-

quate in neeting today's settlement planning problens.



The ainms as set out at the early stages by the sponsor of

the project were:
1) to approach settlenent planning in the North from
an integrative point of view, thereby including social,
econom ¢ and physical criteria as determnants of
settlement form
2) to develop a planning "framework™ as an aid for
settlement planners working in the North, and specif-
ically for planners within the Departnent of Indian
Affairs and Northern Devel opnent.
3)toapproach the project in terns of both short and
| ong-term benefits. From a short-term point of view,
the project is considered to be an immediate, practica
settlement planning 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-terms planning proj ects. From a
| ong-term point of view, the results will have a nore
general and lasting effect.
4) to develop the "framework™ in a form adaptable to
changing conditions of time and place;

5) to develop a planning "framework" that allows direct

*Short-term plans are essentially action-type or physical

plans. For exanple, they show sites for housing and industry,
areas to be allocated for parks, mmjor additions to the road
network, and soon. Long-term plans, on the other hand, are
essentially policy plans which try, for exanpl e, to anticipate
and gui de the effects of change in technology, in the econony,
and Tn popul ati on grow h.



fnterdiscipli'nary participation.

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

1.2 Preliminary Approach

with these general ains set out, the author studied various
areas in which he could famliarize hinself wth the North.
The Mackenzie R ver Delta, N.W.T., was chosen as this area
(refer to figure i, page i) since it has the following
i mportant characteristics:
1)it represents a mmjor concentration of people in
the WWT., and at the sane tine offers a nanageabl e
size both in terms of |land area and popul ation.
2) it has relatively distinct human and physica
regi onal boundaries.
3) the area includes people with varied cultural
backgrounds. The Kutchin |ndians, the wWwestern Arctic
Eski no, the "new Northerners",®* and the average Canadi an
are represented alone and in conbination
l4) the area includes a variety of. topography and veg-
etation.
5) the possibility of coordinating research as part of
t he Mackenzie Delta Project sponsored by the Northern
Co-ordination and Research Centre, Departnent of Indian

Affairs and Northern Devel opnent,, Qtawa,

*A term used to describe whites who have established residency
in a Northern town, either because they have set up a |oca
?ugi?ess or because they have narried a native wonen (Cohen,

962).



6) the availability of research data and facilities

at the Scientific Research Laboratory, Inuvik, N.w.T.
From May 1/66 to Septenber 15/66, the author travelled ex-
tensively throughout the Mackenzie River Delta. Inuvik
was used as the base settlenment. Tho settlenents of Tuk-
toyaktuk, Reindeer Station, Inuvik, Akl avik, Fort McPherson,
Arctic Red Riwer, and over one hundred outlying bush canps
were visited. A period of time approximately proportiona
to the settlenent size was spent in each of the Delta

settlements and its imedi ate area.

The purpose of the field work was to directly observe and

to docunent this observation, in this way to better understand
and appreciate the over-all functioning of the Mickenzie
River Delta settlenents, The author attended as many

private and public functions as possible, net 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 settlenents.

1.3 Prelude to Foll owi ng Chapters

A rational e or general philosophical basis for conprehensive
settlement planning in the Mackenzie R ver 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 particular problem specific ob-

jectives, and criteria for determning when 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 in operatiom 1
terms. The final chapter proposes general recommendat ions

and conclusions for the study.



CHAPTER TWO / PHILOSOPHEICAL BASIS OF SETTL:VENT PLANNING

2.1 General Considerations

In terns of both understanding and of advancing know edge
and action, it is necessary thatboth theory and substantive
bodies of fact be interrelated.* Wen viewed in this way,
theory serves several major functions:

1) to make explicit the "why" or rationale of the sub-

ject nmatter.

2) to provide for the cumulation both of theory and

of research findings,

3) to originate new hypotheses through exploration

of new inplications.

I4) by providing a rationale, to introduce a ground

for prediction and criticismthat is nore secure than

mere extrapolation from previously observed trends.

To exenplify these points, firstly consider the situation
where a planner who is unfamliar with the way of life in

a northern settlenent is forced to rely on his imediate

I npressions of the situation and his past planning experience,
in order to make the necessary planning decisions. Assunme
that 'in this case the planner concludes that the settle-

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

has only a personal and extrenely limted appreciation of

¥por detailed di scussions on this topicrefer to(Merton,1957),
(Mller, 196l), (Dewy, 1938),(Xaplan, 196l), and
(Westie, 1957).



t he situational context, when faced with nmaking a decision
heis forced to apply a very general, formalized, and pre-
deternfned concept of "order™ to the sSituation. However,
what does this predeterm ned concept of "order" mean in a
dynam c, real situation? Doesthis real situation possess
a uni que "order" yet to be determ ned? Since the planner
is not famliar with the sftuatfon and has no operationa
"guidelines™ at his disposal, in the context of' the real-
life situation, this decision is therefore essentially

arbitrary.

Consi der next a planner born and raised in the North and
entirely familiar With the situational context of northern
settlenments, Assume in this case that the planner is of’
Eskimo background and has very strong personal preferences
and convi ctions regarding the structure and formof settle-
ments.  However, wthout an explicitly stated philosophica
basis, it is likely that any decisions made by this planner
will pe strongly directed towards his personal preferences
and convictions. The chances of these decisions being
publicly acceptable are limted, Even if inplenented, the
potential long-range success of such decisions is extrenely

questionabl e.

Finally, consider a creative planner famliar with all the
ways of life in a northern settlement and in a position to
make objective planning decisions. Aso, assume that this

“planner has both conpetently eval uated the problem and



concluded his work with a plan for a particular settle-
ment. Al though we now have a "solution" to the problem
many questions remain unanswered, such as: operationally,
how is this plan to be inplenmented; what relationship
does this plan have to the |ong-range devel opnent of the
community; by what feedback procedures will the plan be

nodi fied and adapted through tinme?

From these exanples, we can establish certain planning
criteria for northern settlenents:
1) northern planners nust be familiar with the situa-
tional context (i.e. subject matter), either through
experience or by having the necessary information
readily and operationally avail able.
2) objective planning decisions are necessary in order
to satisfy public rather than personal needs,
3)if a consistent, rational and continuing develop-
ment is to become integral to northern settlenents,
pl anni ng deci sions mnmust be nade in accordance with
an explicitly stated, underlying philosophica
basi s.
L) from both an operational and philosophical point
of view, "plans™ En thensel ves, are inadequate in
solving settlenent planning problens,
The sections following represent a first attenpt to sat-

isfy these criteria,



2.2 Settlement Pl anni ng Defi ned

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

el oped, a nunber of works have contributed towards this
end."" The general usage of adjectives such as regional,
settlenment , city, economc, industrial, and social applied
to the word "planning", and the conmonality of many nethods
and techni ques which underlie the work of all those en-
gaged in planning, suggests a certain unity of approaches

in all forms of planning endeavors.

In an attenpt to circunscribe and clarify the field of
settlement planning, a nunber of interrelated neanings

can be distinguished. Mnnhei m has suggested a classifi-
cation system which is useful in this regard (Mannheim, 1941).
This classification systemis based on the acceptance of
change as one mgjor Invariant of man's natural and social

2

universe,** Mannhei m points out that historically man has

perceptively rel ated hinself to this change process in a
number of ways, and that corresponding to each thought or
"idea" phase are very distinct changes in 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 Banfi el d, Christopher Jones, and
Herbert A. Sinon.

""'This is probably nmore than an assunption. The vfew that
change is real is represented in Wstern thought by nmany
noted and wel | -respected thinkers from Heraclitus i n ancient
times, to Vico, Schopenhauer, Hegel, Marx, Spencer, and
Nietzche, and to Bergson and whitehead in this century.



closely interdependent, The three fundanmental phases,
listed in increasing order of complexity, are:
1) the nost primtive formof human thought (primi-
tive in the sense of closely relating to animal be-

haviour) i s characterized by the fact of chance dis-

covery preceded by trial and error.Chance discovery

expresses itself' in direct action on and reaction

to the stimuli of the surroundings, The achievenent
of thought lies in renmenbering the correct solution
which has been discovered. Although a precise, ex-

acting know edge of the environnent is not necessary

in order to result in a successful adaptation, a change

inthe environnent directly affects the achievenent
and necessitates a further chance discovery in order
to maintain a certain adaptive equilibrium,

2) the second, or inventing, phase of human thought
conciously nodifies and directs tools and institutions
towards particular goals. The achievement results
when thought is directly related to the immediate
environment, the probabl e consequences of this re-

| ationship are anticipated, and a process is estab-
lished for selecting a nunber of alternatives in order
to satisfy this relationship. The potential at this
stage is then to invent objects, nethods, insti-
tutions, and a process of selection and regul ation.
Owing to an accumnul at ed knowledge of tools and their

combined uses,, nore and nore internedi ate end and

10



means are set between the thinker and the ultimte
goals, which mght still be very vague. Desi gn
solutions are enpirically derived on the basis of
precedence, encouraging the "evolutionary devel opnent
of successively inproved solutions" (Roe, Soulis,
handa, 1967),
3) pl anni ng or pl anned thinking, the third thought
phase, is characterized by man and soci ety advanci ng
fromthe deliberate invention of single objects or
institutions to the deliberate regulation and in-
telligent nmastery of the relationships between these
obj ect s. It differs fromthe previous phase in that
It not only thinks out individual ainms and |imted
goal s, but also realizes what effect these individual
aims will, inthe long run,, have on w der goals.
Design goals are derived through innovation as part
of the total design process (This is exenplified
in Chapter Four). W are today only beginning to
approach this phase with any degree of confidence,
The concept of settlenment planning, therefore, has three
distinct, though conplenentary meanings:
1) in its ideological sense (i.e. ends)
2) in its operational sense (i.e. neans)

3)inits scope or subject matter (i.e. content)
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2.21 Planning: Anldeological Deffnftion

It I's generally accepted today that settlenents symbolize
t he devel opnment of a civilization, and that it directly
reflects the particular socio-economc basis of a culture
at a particular nonent 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 devel opment of settlenents as forns and as synbol s
can consequently be correlated to the specific social re-
lationships at each period in history. "The social or-
gani zation of life in towns is directly depend ent on the
social organi zation of society, on the social and economic
environment, on the level of devel opnent of the productive
forces and of production relations, and on the |evel of
science, culture and the arts, The planning and devel op-
ment of towns reflects and enbodi es the given social phase
of developnent, the rate of devel opment of the cultura

and other services and the formatfon of all aspects of

life in the sphere of labour, education and recreation”

(United Nations, 196lia).

For exanple, during the Medieval period in Europe the need
for protection rose above every other concern,, After five
centuries of violence and uncertainty, security becane the
maj or objective for the peoples of this period. Mdieva
settlenents reflect this desire for security in their ad-
aptation to the site and to the satisfaction of practica

needs, such as a stable water supply. Planning utilized
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the irregular, the accidental, the unexpected

As the need for protection decreased, the problem arose of
how | ife, growth and novenent were to take place in a

worl d governed by safety, After the 16th century the
Medieval settlenents tended to becone amereshell:"its
economc and its social basis had disintegrated, and its
organic pattern of life had been broken up" (Mumford, 1938).
A simlar situation can be traced through the Mddle Ages,
the Industrial period, and to the present day, as new

patterns of existence devel op

Whenwetal kK abput the prescriptive aspect of settlenent
planning it is necessary to define planning in terns of
goal s or ideologies. Therefore, settlenent planning can

bedefined as the fornmulation and clarification of social

obj ectives for the purpose of achieving a neasure of self-

direction in the evolution of a social system it is a

neans for gaining a substantial measure of nastery over

man's destiny.,.

2.2ii Planning: An Operational Definition

Pl anning is enacted by individuals whose fundamental notiva-
tions derive in part froman ideological interpretation

of the function of planning in society, These notivations

i nfl uence a planners choi ce of problens and net hods, and

I ntroduces an inportant normative elenment into planning.

As an exanple, 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

of a visit to the countryside. The motivations for this
design were quite different from those of the baroque park,
which was essentially a setting for the royal palace.
Olmsted became a leader in the movement to re-ruralize the
town, first comprehensively set down by Messrs. Henry idright

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 1930's and the war years, The master plan concept
was founded generally on three assumptions (Koenigsberger,
1961) s
1) the continuation of a slow and steady rate of urban
growth and social change.
2) the existence of a society which considered eco-
nomic initiative the perogative of the individual
and relegated public action to matters of economic
sub-structure and to the relief of distress. (1t was
assumed that economic initiative would come from
private parties. )
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 a11 planning. (For example, preservation
of an existing beautiful country became a major con-

cern of the planners.)



This strong |dea-action or ends-neans interdependency is
enphasi zed in the work of every planner. Pl anni ng in op-

erational terns, can therefore be defined as the process

which |eads to the definition and clarification of or-

ganizational or social goals, and the reduction Or develop-

ment of these goals into alternative prograns and cour ses

of action,

2.2iii Planning: A Definition According to Scope or Subject
Matt er

It is generally recognized that the physical environnent
isamejor deternfnant of social behaviour and a direct

contributor to an individual's wel fare. The historic con-

cept of a city as a physical artifact is being replaced by

one inwhich interactfon and relation are enphasized.* The
United Nations (United Nations, 196La) recently stated that:

"housing and environnental devel opment nust be treated
asdkeysmcuwsin any devel opnent pl anni ng"

an

"it isthegreat irony of our tines that, while ele-
ments of the problem (i.e. the human habitat) have
been inproving, the problem as a whole has been
deteriorating. This point serves to show the close
inter-relationship between such elenents as housing,
facilities, buildings, and the over-all conception

of the comunity'*,

However, although theoretfcal devel opnents are tending
away froma purely physical enphasis in planning, It is still

generally accepted that the settlenent planner's respons-

*The works of Burgess (Burgess, 1926), Hoyt (Hoyt, 1939),
MKenzie (MKenzie, 1933), Harris and Ullman (Harris an
Ullman, 1945), and Firey (Firey, W.,1960), enphasize
this devel opnent.
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ibilities relate primarily to the physical and |ocational
aspects of development within a |ocal government's juris-
diction., This focus of attention seens to derive from
1)the idea Of environmental determnism (i.e. The
doctrine that every event is the inevitable result of
ant ecedent conditions, and, in particular, that every
human choice and act is the result of inherited or
environnental factors)."
2) the belief that paranount values are intrinsic to
the physical city. (i.e. the physical city is fun-
danmental or basic to the hfghest order of human
val ues.)
3) certain instrumental or M™means” reasons such as to
hel p assure that the distribution of benefits and
costs anong the settlenment9 inhabitants is conciously
| nt ended and democratically warranted; to help assure
that | evels and priorities of investments are so
staged as to induce the desired repercussions in the
private markets; and to help assure that the public
resources are used for these projects and prograns
prom sing the highest social payoffs. (Settlewe nt
pl anning is often made synonynous with a process of
deci si on-maki ng and design in the elaboration of in-

vestnent projects at the fntra-urban level, with

*For a historical account of environnental theories, In-
cluding a criticismof environmental determnism see
Franklin Thomas, The Environmental Basis of Society,
New York and London, 1925,




econom ¢ devel opnent prograns for sub-regional areas,
and with the process of comunity or social devel op-

ment and i nprovenent.)

It should be noted that this "focus of attention™ IS both

I nadequate and m sleading for a nunber of reasons:
1) the enphasis is_either on the "means"orthe "ends"
of planning. The I|dea-action interdependency concept,
and the concept of a scope or content of settlement
planning is entirely |acking.
2) settlenents are viewed as static, physical artifacts,
(in contrast to dynamc, continuously grow ng and
Changing organisns) in a natural static bal ance with
t he environment., Itis assumed that man gradual ly
adjusts to this environment,
3) the determnistic attitude regarding planning as

a neans of control.

The aut hor, therefore, suggests that settlenment planning
does possess a distinct content and scope which is inter-
dependent with the ideology and operations of planning.
Chapin has suggested three contenporary definitions O
"land use planning" (Chapin, 1963a) which suggest in each
case a different acceptance of the content and scope of
settl ement planning:

1) the spatial distribution of city functions (e.g.

residential, industrial, commercial, retail, institu-

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

1) activity patterns in the urban setting and

thefr institutions as they require space (e.g.

activities involved in earning a living, shop-

pi ng, etc.)

ii) in terms of physical facilities or im-

provenents to the land in the settlenent which

are made to accomodate these activity patterns,
3)in addition to focusing on the activity use re-
lationship involved in 2) above,' the role that val ue
systems of people play in regulating space using
activities is considered, with the use pattern energing

from these prior considerations.

It should be noted that, in operational terns, the points
1)to3) above inply, in an ascending order of conplexity,
pl anni ng nmethods which vary from essentially descriptive,
analytical and enpirically derived nethods to those which
rely on "wholeness", synthesis, and total interactive pat -
terns. However, this breakdown still does not define
clearly the idea-action-content distinctfon of settlenent

pl anni ng.

Perhaps this distinction has been most clearly nade by the
group known as the EKisticians, a group who proposes that
human settlenments consist of several elenents:
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
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4) functions which are devel oped in order to allow
themto survive and grow
5) and shells (structures) which are built to trans-

forn the first and house the other three el enents..

Man, society and functions are the “contents® of human
settlements; nature and shell formthe "containers the
interrelationship of the five elenents fornms the human

settl enents,

Thfs classification systemof the content of settlement
planning appears to be the nost consistent, conprehensive,

and systematic definition yet to be devel oped to date.

2.3 Summary

Al though settlenment planning can be defined from ideol ogical
operational and content points of view, it is the inter-
relationships of these definitions that will result in
greatest, over-all appreciation of settlement planning. Tt
shoul d al so be noted that the uniqueness of settlenment plan-
ning from ot her planning endeavors is derived essentially
from what has been ternmed as the "subject" or "scope' of
settl enent planning, and that the conmonality of planning
approaches is based largely on the operational and ideol -

ogi cal aspects.
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CHAPTER THREE / THE PROBLEM EVALUATED

A needis a want, |ack, desire or demand felt by an in-
dividual or social group, which motivates some purposeful
actfon (Hall,1962). Needs are either personalorin-
ternally felt or social and interpersonally expressed. Al-
though needs can be identified in a nunber of ways,. it is
inmportant to recogni ze that actual needs are often quite

different from those which are expressed,

Once a need is determ ned, the present state of affairs is
studied in order to fornulate or define the problem This
problem statenent is at first very general, abstract and
vague, and gradually becones nore precise through a con-
tinuous, interactive process. A problem statenent estab-
lishee a definite course ofaction towards satisfying the
needs, thereby eliminating much "blind groping in the
dark" (Dewey, 1938). Roe, Soulis}, Handa suggest four es-
sential el enents of the problem statenent (Roe, Soulis,,
Handa, 1967).

1) a definition of the present unsatisfactory State,’

2) a definition of the desired end state.

3) criteria for identifying when progress to the goa

is bei ng made.

L) criteria for deternining when desired end state

has been reached.
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3,1 Pl anni ng and Research in_the North: Backaround

The "need " in this present study arose through a request
by Federal Government Officials for a planning "framework"
to aid Northern settlenment planners., These Oficials felt
that the present state of planninginthe North coul d be
i mproved, and requested ways in which these improvements

could be initiated.

Al t hough a preliminary analysis of the situation reveals
that a relatively | arge nunber of scientifie studies re-
garding the North are readily available, for a nunber of
reasons these studies are of little or no inmmedi ate bene-
fit to the planner: the studies are generally of a des-

criptive nature, limited to a particular scientific dis-
cipline, and lack any sense of integration, particularly

in an applied sense.

A survey of the planning literature on the Worth, al-

though limted, reveals that settlenment planning is
relatively new to the North, and that Northern settlements
have generally grown through a combined "chance-di scovery-

i nventing" process (see Sec. 2.2). The formof these settle-
ments has generally evolved directly fromthe nost dominant
internal requirements, rather than froma socially con-
trolled or "goal-orientated" devel opnent, The pl anni ng
literature available iS generally of a descriptive and sol -

ution-orientated nature; itdeals primarily With post facto

phenonena, i e e.. products of design,, the consequences of



"bad" design orientation and the attributes of "good" design
orientations, Planning literature is largely directed to-
war ds non-permanent single industry settlenents built " from
the ground up'". The devel opment of settlenents such as
Kitimat, Uranium Gty, Lynn Lake, Thonpson, and Scheffer-
ville is well docunmented by Robi nson (Robinson, 1962),
Parker (Parker, 1963), and |zumi and Arnott (Ilzum and
Arnott, 1956)., Docunentation of the devel opnent of the

nor e i ndi geneous Northern Settlements is |largely neglected.

For a nunber ofreasons, it would appear that, in a short-
term action sense, little can be gained by directly applying
the planning experiences of non-pernmanent settlements to
permanent Northern settlenents:
1) the great difference between the econom c, social,
and physical structures of single-enterprise, non-
permanent settlenments and the nore indigeneous, per-
manent settlements.
2) immtative design inherently perpetuates not only
the stengths but, as well, the weaknesses of the
previ ous designs, Immtative design also is es-
sentially a static approach, largely negating change
through time (see Sec. 2.2).
3) the questionabl e success of non-pernmanent settle-
ments in meeting both physical and human needs, and
consequently the validity of utilizing such settle-

ments as nodels for future devel opment (Lotz, 1962a),

(Pearson, 1958,1959).



Northern planners are generally working under constraints
of tinme, Northern experience, facilities, resources and
information. Seldom Essucha planner able to reach nore
than a very general appreciation of the ways of life in a
northern settlement or adefinition of the particul ar prob-

[ em

Pl anni ng "guidelines" to date tend to be inposed upon
rather than generated by local condition, These "guide=~
lines™ are generally in the form of "codes™" or "standards"
which, although they do introduce a normative influence
into planning, have the inherent disadvantage of being in-

flexible in a real situation.

Two additional constraints are inposed upon the problem

one is a tfme constraint requiring that the study be avail-
gble to Northern planners as soon as possible; the second
constraint requires that the study, when released, be im-

nedi ately useable by pl anners.

3.2 What Is Required?

From t he preceding analysis, a nunber of conclusions can

be reached regarding the direction the study is to take.
The requirenment that the study be readily available in an
operable form to planners, suggests firstly, that the study
be "action" rather than "theory" orientated,, Secondly,
relatively | arge amounts of information regardi ng planning

probl em anal ysis (or anthropol ogical, engineering, etc.,

23



studies which could be utilized in this regard) and, to a
lesser degree, exanples of planning "solutions™ or "ends",
are available to the Northern planner, Wwhat is |acking,
however, 1is methods and procedures to fill the gap between
"probl em anal ysis" and "solutions™: that is, ways or neans
oflinking the problemw th the goals or objectives, of
mai ntai ning a continuity between probl em analysis and
probl em systhesis. It is interesting to note in this re-
gard that although a nunber of planning probl ens have been
anal yzed and recomendations proposed and accepted, nany
of these reconmendations remain uninplemented. This
situation appears to result largely through the |ack of
adequate "neans" or operational tools during the inplenent-

ation stages of a project.

A third major "gap" appeared to be in the apparent |ack of
co-ordination of the previous studies: the studies generally
seem segnented 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 devel opnent, contrary to such arguments
as. we do not possess a full conprehension of all the issues
involved, In any real-life situation, decisions nust be
made without a full conprehension of all these issues, since
the very nature of all inquiry is such that conplete know

| edge is inherently inpossible. with a few exceptions in

the real mof theory, nost enpirical studies reach conclusions



in order that subsequent investigations can be both better

fornul ated and can supercede them (Lynd, 196l).

In order to keep up with the economc, social, and physica
change, a fourth requirenment is thatplanning nust be based
on innovation rather than immftation. Departnent of

| ndustry Mnister, C. M. Drury, stated recently that in an
attenpt to maintain a bal ance between basic and applied
research and devel opment, the goal of the Departnent is a
tripling of innovative activity by the Canadi an nanu-

facturing industry (Spurgeon, 1967),

The fifth requirement is that an efficient, interacting,

mul til oop feedback system be established as a part of the

pl anni ng procedure (Hall, 1962), This feedback system nust
be compatible With the planning process, and nust be a
continuous cyclic or iterative process (Lsz Breton and Kenni ng,

1961).

| N summary, what is required is:

1)an action-oriented study.

2) a readily operabl e, nethodol ogical tool.

3) a neans to integrate individual studies.

4) planning by innovation rather than fnmtation,

5) an efficient, interacting, multiloop, feedback system.
These five considerations constitute what is accepted as the

probl em definition of this study.
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CHAPTER FOUR / BASI C CONCEPTS

The phenonmenon of human settlenents, by nature, is highly
conpl ex and probabilistic, The |arge nunber of conponent
"parts" of a settlement and the conplex interrelationships
of these "parts" disallows strict mathematical or anal ytical
formul ation.  Methodol ogi cal approaches for observing,

anal yzing, diagnosing, or perhaps intervening in, these
phenonenon of the human settlement nmust, therefore, allow
for multidisciplinary participation and multi-di nensional

anal ysis, ,

with the general rejection of the concepts of environnental
determnism (i.e. the idea that human behavfour is predictable
in terns of the physical environment), cause--effect relation-
ships, and normative | aws, the idea of the "incertainty
principle" or "probalistic" |laws are being nore and nore
accepted (Meinig, 1962), (Morrill, 1963), The behavi our

of settlements is now viewed as neither wholly rationa

nor wholly chaotic and unpredictable, and their interaction
is viewed as highly non-deterministic, Von Neumann and
lMorgenstern's game theory formally introduced this "un-
certainty" principle into economcs through the mathe-

mati cal theory of games (Von Neumann and Morgenstern, 194l).
In Neyman's growth theory, chance or stochastic (neaning
"aim" or "guess") processes played a major part (Neynan

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

the application of stochastic Monte Carlo nodels to mgration
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(Hagerstrand, 1953; Morrill, 1963),

Because of the conplexity and probalistic nature of problens
of human settlenments, such problens are best suited to the

met hodol ogi cal approach of systens analysis and to the

concepts of a team approach, Sectionli.1 follow ng pre-
sents concepts relevant to and the benefits to be gained
fromusing a "system™ approach to settlenent planning.

Section 4.3 explains the concept of a planning team

For half a century and nore settlenent planning has been
absor bi ng new obj ectives - beautifying the city, efficiency
in the provision of public services, changing and revi-
talizing the urban core. Now we have reached a state where
social forces are giving us new and vivid indications of
what really matters in our settled areas. These indications
create, at the same tine, a nore serious need for settle-
ment planning to relate itself conceptually to these

meani ngful issues, and to devise new techniques and organ-
izational arrangements which will permt It to nove nore
powerful |y and conprehensively anong the public and private
groups involved. Recent conceptual and nethodol ogica

devel opnents in a nunber of general "design" fields have
opened up the possibility of scientific progranm ng, and
has tended to shift interest fromdescriptive cross-sec-
tional studies of settlements to anbitious growh nodels
using highly sophisticated, simulative techniques. Meier
has recently exenplified that viewng the city as a com=-

muni cations systemrather than as a set of' buildings
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connected by roadways carrying vehicles, could profoundly
alter settlement planning concepts (Meier,1965). To date
his work indicates that information is an important value
index for the orderin; of human affairsin settlements.

Work in the management sciences, particularly in operations
research, has produced some significant design techniques.
The ecologists, ethnographers, and economists have also
contributed significantly to the general body of design

theory and wmethodology.

Nevertheless, these approaches are still partial and
idealized: they represent separately objectives which can-
not be fully attained simultaneously or techniques with no
ideological Interdependency, What is required is a frame-
work to maintain these ob jectfves and methodologies in a
balance: to combine a theoretical concept and an operatfonal
method with a systematic exposition, The concept of
planning as a continuous design process is presented in

Sectionli.2 as an attempt to provide such a framework.
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lL.1 System

Systens analysis was first developed and utilized to ana-
| yze and describe physical phenomena of the natural en-
vi ronnent (Bertalanffy, 1951). Within the |ast decade,
various disciplines have increasingly extended the concept
of a "system' to include econom c and soci al phenomena
(Hall and Fagen, 19563 Chin, 1964; Ellis, 1965; liller,
1965). Al though the "system" concept is regarded by sone
theorists as universally applicable to physical, economc
and social events, andto human relationships in small
or larger units, there is really no consensus regarding the
utility and neaning of fsystem"™., W rk by Sinon (Sinon and
Newel I, 1956) formed an integral part of an approach to a
general system theory based on broad anal ogi es between the
frequency distribution of a wide variety of biological,
social, and econom c phenonena. More recently, a general
acceptance has devel oped that certain characteristics are
common to all systems. Roe, Soulis, and Handa have sug-
gested a nunber of these characteristics of systens (Roe,
soulis, Handa, 1967):

1)asystem can be classified according to function,

size, predictability, internal characteristics, pur-

pose, or in terns of the various mathematical nodels

which nmay be used to characterize them

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

tributing directly to the operation of the system

They should be discrete entities, representing the



same | evel of generality. The conponents selected
can be individuals, social groups,roles, acts, ex-
pectations, desires, communi cations, influence and
power relationships, and so forth, and do not nec-
essarily have to represent physi cal entities.

3) conponents which are clustered hierarchically,
according to some predeterm ned criteria, form

sub- syst ens.

4) in order to understand a particular system a suf-
ficient amount of know edge regarding this system
must be avail abl e.

5) the interconnection of conmponents inposes 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
is, 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 "systems" concept is the acceptance that within

natural phenonmena there exists organization, interaction

i nt erdependency, and integration of parts and el enents."”

"' Lancel ot Law Whyte, a noted Physicist and phil osopher, states
that "Nature is not a chaos of particles, but a process which
consists in the devel opnent and transformation of patterns
(such as are evidenced in the structure of nolecules, crys-
tals, tissues, organs, and in organisns and their behaviour
patterns). |If therewerenopatterns in the world, the

mnd coul d make no sense of it (Whyte, L. L., 1948)."



System anal ysis "assumes structure and stability withfn sone
arbitrary sliced and frozen tine period" (Chin,196l), Im-

pi mgi mg upon the systemis the environnent, conposed of all

the factors which are placed outside the system

The settlenment is then identified as a density configuration
that is neasured 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 |ines of division beconme nore or less arbitrary
synbol s put down for convenience. The boundary does not
necessarily conply rigorously with the structural aspects
of the actual situation: it may exist physically, in the
sense of a topographical feature such as a range of hills:
it may al so be delimted according to what conponents are
being focused upon, such as non-local native children,

adm nistrators, wild animals or single-famly dwellings.

The operational definition of a system boundary is "the |ine
forming a cl osed circle around sel ected vari abl es, where
there is | ess interchange of energy (or communication, etc.)
across the delimting line than within the delimiting |ine"
(Chin, 196L). The multiple systems, or subsystens, of a
settlement generally establish non-coincident boundaries,
For example, within the Mickenzie River Delta, the boundary
deffned by the activity pattern of a school-child would
differ fromthe boundary defined by the activity pattern of
a hunter. However, in order to expedite the analysis, a

boundary is tentatively assigned and readjusted if necessary,
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In this way one can examne explicitly whether or not the
"relevant™ factors are accounted for within the system

Al so, by placing arbitrary boundary limits and tenporarily
neglecting sel ected factors, the problem can be maintained
at a manageabl e size, The "neglected" factors can be

i ntroduced at will,

"Each organismhas its own line of growth, that of its
species, its own curve of devel opnent, its own span of
variations, its own pattern of existence. To maintain its
l'ife-shape the organism nmust constantly alter it and renew
itself by entering into active relations wWith the rest of

t he environment" (Munford, 1938). This quotatfon intro-
duces three nore inportant concepts of the systens approach:

tensions, equilibrium, and feedback.

Since conponents within a systemare different from each
other, in the sense of being not perfectly integrated, these
conponents are continuously changing and reacting to chang.
"Qutside" disturbances are al so continuously occuring,
These di fferences |ead to varying degrees of tension within
the system Two or nore opposing conponents create a con-

flict or inconpatibility wthin the system Tensions |ead

to activities of two kinds: those which do not affect the
structure of the system (dynam cs), and those which directly

alter the structure itself (system change).

Living systems tend to maintain Steady states of conponents,,

keepfng all sub-systens in an order of bal ance both with



one another and with their enviroments (Miller, 1965).
These steady states are described in ternms of entropy, in
accordance with the second | aw of thermodynamics, in which
entropy is a state of randomly distributed energy, and, es-
sentially, a "normal™ or *'average" state of equilibrium,
Settlement problens can, therefore, be treated as average
conditions, in correspondence with both general systens
theory and the nature of human settlenents. A continuous
envi ronnent - system interaction occurs, through which a
system gathers information regarding its state or condition
when fed into the system +this Information acts as input
to guide or direct the operations of the system This

process is called feedback,

Mar uyama has specul at ed about an apparent contradiction of

t he second | aw of thermodynamics in social phenomena, in-
cluding those of settlenments (Maruyanma, 1963), Hepoints
out that cybernetics, the study of equilibrating systens,
considers nmany cases of self-regulation such that deviations
are counteracted and the systemis brought back to its
equilibrium But many instances can be sited in which
feedback dues not lead to self-correction towards sone pre-
set equilibrium (norphostasis); rather, progressively
greater Contrasts appear. Such deviation anplifying processes
(morphogenesis)run counter to the second | aw of therno-
dynam cs.  Maruyama concl udes that any system together wth
the sub-systens Into which it may be partitioned, contains

many exanpl es of both deviating-correcting and deviating-



anplifying processes. (One sub-system may be becom ng nore
highly organi zed, another nay be approximating its nost
probable state.' To understand the systemas a whol e demands
that each of the sub-systens be understood, as well as the

rel ationshi ps between them

As a methodol ogy, systens analysis offers significant ad-

vantages and possibilities to a designer or planner:
1) it produces a tendency to look in an orderly way for
rel ati onshi ps where one mght not nornally |ook for
relationships: the error of sinple cause-and-effect
t hi nking is avoi ded.
2) it makes you search your mnd to be sure that what
you think you know, you indeed do know.
3) it allows for interdisciplinary interaction on the
basis of small, manageabl e "bits" of information,
I4) it allows one to justify what is included in the
observation and interpretation of information and what
is tenporarily excluded.
5)it allows one to predict froma "total” or "holistic"
vi ewpoi nt what will happen if 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) it all ows one to distinguish between what is basic
to the system and what is nerely symptomatic,

8) it allows one to distinguish between controllable



and non-control | abl e vari abl es.
9) it attenpts to consider all the principle elenents
of a problemand all the main ramifications of any

nunber of courses of action.

L.,2 Planning As A Conti nuous Design Process

L.21 General Considerations

Recent contributions from a nunber of disciplines and
covering a wde range of problem "types™ have added sig-
nificantly to the concept of planning as a continuous design
process. Some of the studies are concerned with definingthe
creative process (Shahn, 1957), (CGordon, 1961);others are
concerned with the relationship between particular per-
sonality traits and the effect of these traits on the design
process, or on the relationship between probl em sol ving

and the problem-solving environnment (Barron,!| 963),(Newell,
Shaw, Simon, 196l ); andstill others attenpt to determ ne
the stages or operatfons of the design process, and the
implications and results of each of these stages (Polya,
1957), (Asimow, 1962), (Hall, 1962), (Gosling, 1962),
(Jones, 1963), (Al exander, 196La), (Rae, Soulis, Handa, 1967)".:"’
The concept of "process™, therefore, has both a technical

and a behavioural usage (Chapin, 1963a). It is essentially

"This basic classification of the planning processwas
suggested in (Heckler, 1966).
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the latter concept which is of interest in this section,
That is, what is the nature of the planning function; what
are the operational characteristics, the continuous actions,
which bring about a particular "planned™ or "designed”

result?

The process of planning is, in general, regarded as one which
leads to the formulation and clarification of goals, prio-
rities and standards, and to their ultimate reduction to
specific courses of actfon, programs and projects, wWhile
such a process may indetail take various forms, it
generally has the following characteristics:
1)it begins as a selective, simplified, and orderly
arrangement of the abstract structure of a real situa-
t ion. These arrangements are then manipulated so as
to provide a deeper look into reality itself,
2) an attempt is made to provide the closest possible
structural, functional, and dynamic correspondence
between the real-life problem and the abstract process
devised to solve it,
3) planning is thought of as a series of synchronized,
complementary and supplementary choices or decisions,
involving complex quantitative and qualitative in-
formation. The planning process is viewed as a con-

tinuous, integrated network of ideas and actions,

Settlement planning has traditionally been done best by
those who could intuitively handle complex interrelationships

and interactions of a multiplicity of factors. Evidence
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i ndi cates, however, that the point has already been reached
where it is inpossible to intuitively know or conprehend

the inplications of planning decisions, the ramfications

of which are extrenely significant, Herbert A, Sinon states
that: "The capacity of the human mind for fornulating and
solving conplex problens is very small conpared with the
sizeof the problens whose solution is required for ob-
jectively rational behaviour in the real world, or even for

a reasonabl e approximation to such objective rationality”
(Simon, 1957). It is generally being accepted that the
traditional stages of the planning process - such assurvey,
plan and inplenmentation, seen as a continuous, closed looped
system - are inadequate as organizational and operationa
tools; that the attributes of "comon sense'*, intuition

and practical experience alone can not neet the conplexities
O a nodern society. Planners, therefore, require assistance

in the decision-nmaking process.

k.2i1  Contributions In The Settlenment Planning Field

In the field of settl| enent planning, a nunber of studies
have attenpted to systematize and organi ze the planning
process into |logical sequences and nethods, follow ng the
various practices and procedures of contenporary planning.
The United Nations suggests five stages in the preparation
and realization of a plan, two preceding and two follow ng
the preparation of a physical plan:

1) general policy decisions.
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2) the careful formulation of a problem

3) the determ nation 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

pl an.
They suggest that '"some continuity nust persist throughout
this sequence™, and that, "there nust be cooperation between
the t echni cal groups that fornulate the plan and those

who execute it" (United Nations, 1964b).

Dr. Denetrius S. Iatridis, Director of the G aduate School

of Ekistfcs in Athens, suggests that the major activities

of social planning are: collection and analysis of data;

pol i cy-making; programming (i.e. the sequence of goals

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

of plans and prograns; evaluation and feedback, from opera-
tions to research to data collection. He states that "social
pl anni ng needs a powerful operational, conprehensive framne-
wor k which can provi de guidance to its major activities"”
(latrfdis, 1964).

Chapin suggests that in planning the sequence of action
falls into these stages:

1) goal specification stage

2) deci si on-maki ng stage

3) plan execution, evaluation, and reorientation stage.
He views these three stages asoccuring "in cycl es which
proceed in a circular rather than in a straight-line se-

quence, wth one sequence of action noving into a second,
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and a second moving into a third, and so on'(Chapin,1963Db).

Jones indicates that there exists a potential conflict be-
tween logical analysis and creative thought. He states
that : "The difference is that the imagination does not work
well unless Et is free to alternate between all aspects of’
the problem, in any order, and at any time, whereas logical
analysis breaks down if there is the least departure from a
step-by-step sequence. It follows that any design method
must permit both xinds of thought to proceed together if
any progress is to be made®" (Jones, 1963), He proposes a
technique which is primarily a means of keeping logic and
imagination separate by external rather than internal (i.e.

within the mind) means.

Alexander proposes as approach based on. the functional
origins of a problem. (Alexander, 196l.). He states that the
main purpose of the problem-solver is to achieve fitness
between two entities:: the form in questionand its context.
He defines formgenerally as the part of the world over
which we have control, and context as the part of the world
which puts demands on this form; fitness 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 change through time, this boun-

dary is always unique.

It is impossible within the scope of the study to evaluate

the spectrum. of planning approaches. They vary from the
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very standard survey-analysis-plan procedure, through to
theoretical design. form from. first principles and how this
must be adapted to reality, to studies of particular 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 either "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 “political process”), and idea, (or the “planning
process”) , as as dichotomous. It is the intent of the fol-
lowing section, therefore, to develop a planning approach
which, in a process sense , incorporates the ideas presented

in Chapter Two.

lL.2iii Planning Process Proposed

The planning process proposed in this study is summarized
in the figure on the following page. In order to maintain
an idea-action-content interdependency,, an attempt is made
to embody in this planning process the systems concept and
the theoretical basis for settlerent planning. For the

sake of convenience, the approach can be categorized into

a. number of stages or phases:
Phase One

Problem definition may be seen as the collection and
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figure LL.a DIAGRAM OF THE PROPOSED PLANNING PROCESS
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anal ysi s of information for the purpose of identifying a
real -1ife situation: of identifying an array of "states of
nature", (i.e. the present state of affairs), as a direct
response to the identification of an array of "goals™ or
"objectives™ of a society (i.e. ideas, desires, feelings,

expectations),

Li ke any other human activity, planning nust have its
goal s or objectives, its inpetus, purpose or direction,

in order to reach a new and nore desirable state. Mumford
suggests that: "The strongest social organizations and
social pressures, wthout such well-defined goals, dis-

Si pate their energies in uneasy random efforts occasi oned
by passing opportunities. o goal, then no direction: no
underlying plan, no consensus, then no effective practical
action (Mumford, 1938). However, planning goals as de-
fined by the planner, governing bodies, or a particular
culture, society, or individual, are likely to differ, It
is therefore necessary to identify as comprehensively as
possible the array of planning goal s. Si nce settl enent
planning in a denocratic society has a primarily social,
(rather than an individual), responsibility, it is necessary

to concentrate essentially on collective goals.

The states of nature nmay be viewed as including both

physi cal paenomena and human rel ationships or activities.

Information is gathered from five major sources (Levin, 1966)¢
1) knowl edge of user requirements: the behaviour and

characteristics of people in existing environments.,
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2) knowledge of practical limitations.

3) conjecture (imagination, inventiveness, or creativity) -
Recent developments suggest a number of ways of
stimulating conjecture, and the advantages of these
techniques in relation to the design process (Gordon,
1961), (Jones, 1963),

li) knowledge of previous designs,

5) the processing of other information within the design
process itself (i.e. the discovery of the interre-

lationships of the information) .

Problem evaluation involves the comparison of respective
states of nature to goals; re sulting di screpenc ies or in-
consistences indicate "meeds™, That is, needs represent

a gap between aspiration and achievement.

From these needs are formulated an array of "planning ob-
jectives*. These objectives may be viewed as performance
standards, parameters, or constraints which the respective
states of nature must meet, and which indicate when pro-

gressis being made in the overall planning process,

Phase Two

System analysis involves identifying an array of components

of the system and determining the interaction of these com-
ponent s. The purpose of this array or ordering procedure
is to stimulate and hopefully extend a planner’s thought

and creative capacity.



In setting up this array the possible choices of conponents
are infinite, since the definition of conponent parts is
dependent essentially on the planning objecyives and the
planner's personal capabilities, relative to the real-life
functioning of the settlenent. The conponents can re-
present human rel ationships, (such as roles, acts, expec-
tations, desires, communications, influence, power),, in-
dividual s, social groups, physical entities or parts, ec-
onom ¢ phenonena, and so on. In order to maintain the
necessary consistency throughout the problem the criteria
or basis for selecting the conponents and the neani ng of

each component nust therefore be explicitly stated.

Once a list of conponents has been sel ected, the next step
is to determne the interaction between the .components..

The systematic approach is to use charts, to ensure that all
possi bl e interactions are discovered, and conputerized
techniques to expedite the process. There are nany nathe-
matical and non-mathematical nethods of doing this, Two
relatively elenmentary nethods, which have very w de ap-
plications in the finding of relationships in randomy as-
senbled information, are used here: matrix analysis and

factor anal ysis.

A matrix consfstes of one vertical columm and one hori zont al

row for each conponent. Each pair of conponents is con-
sidered separately, and when an interaction is found it is
denoted, (Wth a scale indicating the relative degree of

interaction or inportance), in its particular location on



the matrix(refer {O figure b on the following page).
Thismodelis particularly useful for the analysis of large
quantities of data in situations where there are no strong
hypot heses or a priori expedtations., In this method,. all
conponents are intercorrelated and the matrix of re-

| ationships is examned 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

pl anner considers the matrix to have and the conponents

making up the matrix, each pattern will be unique.

For exanple, if the purpose is to describe a real-life
.situation, the criteria for determning interaction m ght

be based on the observabl e physical, social and econom c
functioning of the settlement. Analysis of a matrix con-
structed wWith such criteria®™ would provide an explanatory
ordering of the real-life situation: it would yield conmponent
interrelationships not immediately obvious to the planner.

In this way, the planner is aided in grasping the significancec
of the particular situation. 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
conponent interaction mght be the desirability of a range

of settlenent attributes by a nunber of social groups. The

conponents would then represent |ess physically-recognizable

*For an exanple of a settlenent planning study on this
basis see Wight, 1967,
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and nore abstract data; data including not only the plan-
ner's judgement regarding the feelings and aspirations

of these social groups but also their own direct decisions,

The interaction matrices can now be directly used to estab-

| ish sequences,. groupings, and order of inportance of
conponents,  This, however, is an extrenely slow and tedious
manual procedure, and becones conpl etely unnmanageabl e for
matrices with a |arge" nunber of conponents, A factor

anal ysis technique is therefore utilized. This technique,
according to a predeternmined program automatically ex-
tracts fromthe information contained in the interaction
matrix, conmponent groups with sinmilar interactive patterns.
These simlar interactive patterns constitute "factors™

or groupings of significant inportance to the overal

problem  The factor can be viewed as sub- or smaller-
problens of the overall problem or as sub-systens of the
overal | system These sub-problens are derived from the
structural, functional and dynam c relationships of the
real-l1ife situation. This approach is, therefore, consistent
wth the concepts of a systemand of bringing problens wthin
the possibility of rational human conprehension, wthout

destroying the integrity of the total problem,*

“hs a rough estimate, this would probably nmean a matrix which
has nore than twenty conponents, _ _

“Tt is interesting to note Levin's suggestion that a designer%
response to the conplexity of design problens seens to be to
break them down into sub-problens that he can handle; and that
one way a designer does this is by grouping a nunber of com
ponent "parts™" or "bits™ of information together, Levin sug-
gests that in a traditional planning approach this is ex-
enplified by the practice of zoning for various uses: that

zoni ng offers conveni ent categories which, however, are di-
vorced largely fromthe real-Tife situation (Levin, 1966),



The factor analysis solution can be used to construct a
"factor arrsy™" for each matrix. These factor arrays repre-
sent synthesi zed groupi ngs of conponents arranged in suc-
cessive order or classes, each of which is subject toor
dependent on the one above it, and each of which represents

typical sets of interaction patterns.

Anot her operation of the factor analysis technique is a
procedure which indicates for each matrix the significant
factor breakdowns or sub-problemlevels,, This particul ar
sub- probl em structure can be indicated by plotting on a
graph the "eigenvalues™ of the correlation matrix in the
conputer output. Discontinuities in the graph indicate
the sub-problem | evels nost significant to the overal
problem"” (This technique will be exenplified in the fol -

| owi ng chapter.)

“This nmet hod represents only one of many different tests
for determning the significant factor breakdowns. How-
ever, it should be noted that in this study the validity
of this nmethod was supported by:
1) selecting the significant factor breakdowns ac-
cording to a subjective evaluation; and
2) plotting every factor breakdown according to its
hierarchical |inkages, (this procedure is expl ai ned
in the follcwing ssction), anddetermning' the sig-
ni fi cant breakdowns fromthe groupings of these
| i nkages.
The author discovered that each of these three procedures
yi el ded essentially the same sol utions,,

““wor greater detail regarding factor analysis refer to
(Worst, 1965), (Danbury, 1962), (Thurstone,1947).

For the specific factor analysis programused in this
study refer to (wright, 1967).



Phase Three

System synthesis involves restructuring and interpreting

the factor arrays. The pattern of relationships between a
nunber of interacting factors can be made easier to see

by replotting the information froma factor analysis as

a network diagram, The results are exenplified visually,
a | anguage nost planners and many other disciplines easily
understand. This is an inportant characteristic of the

networ k techni que.

With this technique, factors ere conbined with those factors
with which they show the greatest correlation to forma

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

| evel s consecutively, the various component groupi ngs (i.e.
factors) and interlevel-linkages can be shown, This is
achieved by linking, (i.e. joining Wth a line), factors
with simlar conponent structures, by follow ng four gener-"
rul es:

1) factors are transferred from one sub-problem | evel

"x" to the next sub-problemlevel "y"* if any factor
in "a" in level "x" has identical conmponents to any
factor "" in level "y", Factors "a" and "b" are

then joined with a solid |ine,

2) new factors are fornmed if the conponents for any

& ctor "c" in sub-problem|evel "y' have not appeared
together in any previous (beginning with the one factor
sol ution) sub-problem level. This factor "e" is not

l'inked to any factor in any previous sub-problem level.
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3) when only part of the conponents of any Factor
"o" in sub-problemlevel "y" are transferred to the
following | evel "z", this "part" factor "a" constitutes

a factor sub-group of its related factor "o" in the

previous | evel "y", This creates a "branched" I|inkage

pattern.

4) when parts of the conmponents of any two or nore
factors "o" and "c' of sub-problemlevel "y' are
transferred to one factor "e" in the follow ng | evel
"z", this indicates a conbi ned conponent group "e",
when this factor "e" is linked to the factor "b" and

"c', a lattice pattern is created,

The figure on the follow ng page exemplifies these rules.

This concept will be expanded further in section 5.31.

Phase Four

Al ternative restructurings, designed to neet the per-
formance standards set by the planning objectives, are

formul ated as an array of proposed alternative "solutions".

Because of the continuity of change and the inherent goal
conflicts in any collective human endeavor, reaching a

uni que optimum solution directly is extremely difficult,

i f not inpossible, Under these circunstances, the success
of the planning process depends upon being able to generate
a wide variety of alternative solutfons, and upon being
able to easily and flexibly conbine these sol utions. By

i ncreasing the spontaneity of the design process, the

t edi ousness of generating a large nunber of alternative
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solutions by traditional techniques, and the limitations
i nposed by a designer's personal attachnent to particul ar
solutions, is lessened in the proposed nethodol ogy. Further

advancenents, such as a direct, graphic conputer output of

alternative solutions could result in a more spontaneous

design process.

Phase Five

"Optimzation presupposes the existence of some criterion

agai nst which the value of a design can be neasured?* (Roce,
Soulis, Handa, 1967). It can be defined as the process

of securing the best systemenvironnent fit according to
sonme specified overall design criterion in the problem
definition phase of the planning process. A nunber of tools
such as dynam ¢ programming, the theory of games, nonlinear
programm ng, and physical or graphical models become ex-

tremely useful at this phase.

If factors are solved or synthesized as separate sub-systens,
t hey may subsequently prove not to be consistent with each
other. The resulting solutions represent a sub-optinization
of' the system As was earlier pointed out, there is no
"ultimate™ solution to a settlement planning problem  The
"probabilistic™ nature of a human settlenent requfres that
many decisions be made in the "face of uncertainty" (Hall,
1962)., Todate no optim zation procedure is capable of
handling wWith any degree of accuracy decisions regarding

such problems, The nbst common approach conbines
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experience, knowledge and direct judgement with the in-

tuition of the planner,

However , Meyerson-Banf ield have propo xed an approach which
will be adopted for thfs study (Meyerson, Banf ield, 1955).
The approach involves a three-part sequence of steps to
decision making:
1)consideration of all action alternatives within the
framework of conditions that prevail and goals sought.
2) evaluation of the consequences following from the
pursuit of each action alternative, including the
change of conditions predicted and the extent of goal
achievement anticipated; and
3)selection of the alternative(s) that in the light
of consequences and inconsideration of goals is the

most preferable course of action.

Phase Six

Although settlement planning arises out of human needs, its

implementation is polftical, and involves governmental

bodies at all levels possessing different degrees of poli-
tical authority. The polftical process is the means by
which a community’s hopes and aspirations are translated in-
to action. One cannot expect political leaders and citizens
to understand the complex technical matters involved in
settlement planning. It is therefore the duty of the planner
to present to the citizens and the political authorities,

in a comprehensive manner, the various characteristics,



advant ages, and di sadvantages of a nunber of alternative
solutions or combination of solutions. Cear cut decisions
require clarity in objectives and unanbi guous criteria, as
well as some certainty about the implications and reper-
cussions of alternative choices, Solutions are feasible
only if they are consistent with the goals and [imtations

of the comunity.

The concepts of iteration and simultaneity apply at all
stages of the approach. Each phase in the sequence of six
phases i s continuously initiating action (i.e, output) or
is being nodified by the results of action (i.e. input).
This nodification is not nerely a nore efficaci ous enpl oy-
ment of neans to an originally intended end, (i.e. a con-

ti nuous adjustnent on the feedback principle), but also a
modification of the end in view, a revision of intention, a
change of desires, a development in understanding. Settle-
ment planning nmust, therefore, be viewed as a cybernetic
process of noving towards goals rather than a visfon of an
i deal state. Each planning phase beconmes a general '"rield"

of activity rather than a discrete entity.

The concept of planning as a continuous design process has
a nunber of inherent advantages over the more traditional
purely intuitive planning approaches:
1) it allows greater efficiency in the utilization and
mani pul ati on of design resources.
2) it makes public the procedures, responsibilities, and

progress of planning endeavors, thereby allow ng for
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greater public participation.

3) it encourages multidisciplinary participation and
delimts 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 nmake apparent personal biases or defi-
ciences. It, therefore, encourages objectivity.

5)it allows for a nore conprehensive approach within
its general structuring frane.

6) accepting that the cognitive capacity of a human

being is limted, it allows one to extend this cognitive

capacity.

Al t hough the approach offers definite advantages, certain

di sadvant ages common to nost net hodol ogi es should also be

not ed:
1) sinplifying or exaggerating the conplexity of a
situation in order to fit a predeterm ned nethodol ogy.
The approach nust al ways be a tool and not an "end",
2) for the sake of conprehension and conveni ence, the
approach is generally explained in terms of stages or
sequences of devel opnent,, A tendency is to create
di stinct boundaries around each of these categories,
often in order to relate the problemto the subject
matter, organizational arrangenents, and operational
techni ques of a particular discipline. This, however
is entirely contradictory to the idea of structuring

the problem according to the needs of the real-life
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phenonena.

3) following the nethodol ogy requires a great exactness,

henesty, and consistency by the user. If this exactness,
honesty, and consistency is not nmintained, the

nmet hodol ogy can beconme a "front" (i.,e. end) for personal

bi ases.

.3 Multidisciplinary Plannineg Team

"The di fference of approach by Prophet and sage
to common noral and social problens determ ned
alike their functions and spheres of activity.
The prophetts task was to make known the know
| edge of the Lord; the sages to show how this
know edge was to be applied in terns of daily
life and conduct. The prophet attacked the
noral problem from the top: his attention was
directed to the conduct of rulers and |eaders.
The sage attacked the problem from below his
interestwas i n the man-of-the-street, whom he
recogni zed as the source of all ethical devel-
opnment ? (Epstein, 1959),

In order to be effective in terns of devel opnent, planning
nmust be conprehensive in scope and organi zation, with "eco-
nomic™, "social”, and "physical” planning integrated into

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

sible only within the framework of a planning "team". This
team, and its organization, is therefore very central to
the successorfailure of a comprehensive pl anni ng ap-

proach in the Mackenzie River Delta,

4.31 Rationale of Team Approach

The problem of maki ng operational the concepts enbraced by



a conprehensive planning approach are well beyond the pro-
fessional capacity of any particular individual or director
Al though the individual can restrict the programto those
aspects of the work that lay within his grasp, the results
reflect directly not only the strengths but equally the
weaknesses of the individualin charge. Alternatively, one
may undertake to neet the conplex problens on their own
ternms, deliberately exceeding the reach of any single nenber
of the staff, but endeavoring to assenble a team of staff

and consultants conbining the essential capabilities.

Goup interaction may, by bringing extra mnds to bear on

the problem overcome difficulties an individual sees no way
around, offer new opportunities for synthesis, and generate
nore bal anced and penetrating criticism In the sane way,
however, group interaction also increases the nunber of "means"
or "procedure™ unknowns to be dealt with, thereby creating

the possibility for the group's activities to be equal, or
possibly less effective, than those of one person. This
therefore, presents the problem of creating a conprehensive
Organizing framework in order to offset the potentia

probl em

By representing an integration or unification of know edge,

a multidisciplinary team approach provides a practical neans
of assenbling a viable group capable of making a major con-
tribution to a particular topic. Although nore and nore "new"
disciplines are today participating in the planning process,

for a nunber of reasons there exists a great |ack of bal ance



in the nenbershfp, organization and effectiveness of the team
effort:

1) differences in aims and net hods of education.

2) differences En the character,, responsibilities and

attitudes of wvarious professional institutions.

3) differences of approach towards the solution of

design or planning problens.

) the Increasing variety of tasks to be co-ordinated

and the w dening range of kxnowledge t0 be absorbed,

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

team and of the techniques to make this teammork ef-

fectfve,
This sense of "fragnentation" is evident even within the more-
closely rel ated planning "disciplines”, For exanple, con-
sider the concept of planning space. Probably the nost
famliar concept to the planner is the physical or geo-
graphi c space, such as might be shown on a | and use nap.
Superinposed upon it, and not necessarily isonmorphic with it,
are at |least three categories of non-physical space: per-
ceptual, economic, and social. Perceptual space Es defined
by an interaction process between the observer% nfnd and
physical reality; it is the space of Kevin Lynch% "inage of
the city" (Lynch, 1960). Economi c space is defined by "forces™
of economc influence and patterns of interaction anong eco-
nomic "actors"; itis the space of trade centre analysis,
t he space which for Jean Gottman defines the essence of nega-
|l opolis, and which allows one to distinguish, for exanple,

"depressed peripheral” from "core" regi ons (Gottman,1961),



Social space, finally, is defined largely by individual and

group interaction processes as determ ned by val ues, beliefs,
and attitudes; it forms the subject matter of hunman ecol ogy

and on a small-group |evel has been studied by Kurt Lew n

(Lewin, 1951) and Amos Hawl ey (Hawley, 1950), anbng others.

Around each of the basic spatial concepts nentioned is evol-
ving a distinctive planning specialization: purely physical
space is central to the thinking of the ecologically-minded
| andscape planners and the geography-orientated physical

pl anners; perceptual space is increasingly the focus of the
urban designer; economc space is a major working concept

for the regional planner; and social space appears to be the
basfs for an energing breed of social planners. Each

speci alization has its own analytical frane of reference,

its own basic disciplines on which it |eans most heavily for
support, and its own vocabul ary and nmethods. As these
specialized pl anni ng approaches increase in nunber, it be-
comes an increasingly mammoth problem sinply to create |ines
of conmmuni cation between these energing specializations,
These disciplines are limted either to the consideration of
particular features of the settlement - as in the ease of
architecture which is concerned |argely 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 econom c phenonena of settlenments. Doxiadis
suggests that "what is needed is a far nore scientific at-

titude to the problem of this highly conpl ex phenonmena, the



&0
human settlement”, and that ™"it is a m stake for our approach
to be narrowed down by the limits of each science, or by

i ndi vidual techniques or arts" (Doxiadis, 1964).

43 1f Team Organization

A "group" or "team" iS a reality only whe: it has a percep-
tible contiguity and sone ordering principle, whether it is
I mposed authority, accepted |eadership, or a common sense of
pur pose. However, inorder to be nost effective within our
particul ar society, in terns of both operatfon and sol ution
a team effort nust also be characterized by certain very
basic principles: mutual respect, understanding, interaction
and col |l aboration: characteristics unlikely to be achieved
under the principles of either "imposed authority" or "ac-

cepted leadership™. A planning team effort nust therefore
be based on the ordering principle of "a common sense of

purpose' !,

The planning process proposed (see Section l.2iii) offers

such an ordering, integrative framework, a framework which
allows the discipline |inkages to be deternfned according

to a common hierarchy of values and inplenentati on pro-

cedures, fornulated according to each specific, real-life

situation. with this approach,, sub-problems conformto sub-
system divisions, and the teameffort is organized to nost
effectively solve each sub-problem the role of each dis-
cipline En the planning process is determned according to

the "idea-action—content-interdependency" of this discipline
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(see Chapter 2). This can be best exenplified by categorizing
the relationship of a nunber of team menbers to each phase
of the planning process under the general considerations
of':
i) ideas - the ends or goals of each phase of the
pl annf ng process.
ii) actions - the neans, nethods, techniques or pro-
cedures, (and their characteristics), which can nost
effectively inplement each phase.
iii) content - the scope or subject natter considered
to be within the context of the problem Since the
content is directly dependent upon each particular
problem it can be defined in only very general and
comprehensive terns.
iv) team menbers - the participants involved in ident-

ifying and solving a particular problem

Figure Ld on the foll owi ng page outlines thfs procedure.
Itisneant only as a very general working guide in estab-
lishing the teameffort,, and nust be adapted to each real-
life problem as well as to changes through tinme (such as,
I ncreased know edge and changes in attitudes and goals).
Each team nenber relates to the particul ar planning
endeavor on the basis of his ability to best contribute to:
i) the content relevant to the particular situation; and
ii) one or nore of the planning phases in the problem-

solving process.

The rol e of each nenber of the planning team then, 1is



PLANNING PHASE

1/PROBLEM DEFINITION

IDEA

- identlfioation of structural ,
funotional & dynomio aspeots
of real- life situation ( present

state of offairs & goals or
objeotives of @ soolety

o

ACTION

-observation

— analysis

- knowledge

— experience

— conjecture (Imagination ,
inventiveness , oreatlvity )

—ohance discovery of inter-
relationships of information

— selective

- simplified

- orderly

P/SYSTEM ANALYSIS

N

—ident ification Of components
of system
— interaotion of oomponents

~

- matrix analysis

— faotor analysis

—interrelationships of * bits*
of Information

N\~

3/SYSTEM  SYNTHESIS - rest ruoturing  factors’ and -network diagram
interpreting faotor  array
3
4/GENERATE ALTERNATIVES -array ot alternative. solutions —graphio computer output

to’ meet performanoe standards
set by planning objectives
O

-spontaneity

S/0PTIMIZATION

N

-best system- environment fit
aooording to speoified overall
design oriterion

O

~ dynamio programming
-theory of games
-nonlinear

-—physical models
—graphical models

progromming

6/IMPLEMENTATION

APy

-becomes reality

—political decision m a ki n g

—olearly defined objectives

-unambiguous oriteria

—implications A repercussions
of alternative oholoes

CONTENT*

D

NATURE
- geological resources
— topographioal resources
- soil resources
— water resources

- plant life

-animal life

— climate
MAN

— biological needs (space,
air. temperature , eto. )

~ sensat lon @ percept ion
(five senses )

-emotional needs (human
relations , beauty . eto.)

-moral values

SOCIETY
- populot ion  oomposit ion
and density
—social stratif | ootion
— oulturol patterns
—economic development
-education
—health and welfare
—law and administration

NETWORKS
- water supply systems
-power sdpply systems
-transportation systems
(water , road . rail. air,etc.)
~ oommunioations systems
(tetephone , radio, TV, eto.)
—sewerage & drainage

- physical : layout

SHELL (STRUCTURE)

- housing

—oommunity servioes
(sohools , hospitals , eto.)

-shopping oentres & markets

—reoreational facilities

—oivioc & business oentres

page €2

TEAM MEMBER?*

— earth scientists. (geophysicists ,
geologists , geographers , eta.)

— historian

- biologist ( botanist , zoologist , eto. )

—local peoples

— biologist
— psychologist

| “ - human engineer
! " — historian

— archaeologist
— philosopher
—looal peoples

|
I
’ - ant hropologist

-historian
— arochaoeologist.
: — philosopher
v = eoonomist
€¢ — soclal scientists (demographer ,
sociologist , eduoationalist v eto.)
-political soientists ( lawyer ,
! administrator , politician , eto.)
) -local peoples

- teohnologist ( building oontraotor ,
transportation engineer , eta.)
— environmental designer ( arohiteot ,
| (—O settlement planner , landscape
arohiteot , Industrial designer ,
engineer , eto.)
~loo al

&

peoples

-environmental designer
‘ - historian
| —archaeologist
| - soclal scientists
- eoonomist

| —local peoples

( town hall , law oourts , eto.)

—industry
-transportation oentres

figure 4.d

DIAGRAM O F

TEAM

ORGANIZATION

» basic list adapted from the "Ekistic Orid *
(refer to the publlootion EKISTICS)

I
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determned according to his qualifications to identify the
specific needs and desires of a particular situation, to
propose sol utions which are derived fromthese needs and
desires, or to regularly evaluate this situation in order to
determine any changes through tine. For exanple, a nedical
doctor mght identify the health requirements involved in
sewage disposal,, an engineer may determine the technical
requi renents, and a sociologist might determ ne the impli-
cations of each proposed solution as a "socializing" agent,
Or, as anot her exanple, because of a particular background
training and experience, a sociologist may contribute best
to the content of the problem concerning the social strati-
fication of an Eskino society, nay identify the conponents
of this stratification which are relevant to the problem

and may determ ne the interaction of these conponents with-
in the total system (Le. planning phase 2: System Analysis).
However, this same sociolc-*st may not be trained to gen-
erate an array of alternative solutions in order to neet

the performance standards as set out by the planning ob-
jectives (i.e. planning phase Li: Generate Alternatives),

Anot her team nenber would then have to satisfy this planning

phase l.

A nunmber of points, which are generally not recogni zed in
a traditional planning approach, should be noted from
di agram La:

1) specific provision has been nade for participation

by the local peoples (i.,e. the public) during the



pl anning process rather than as an assessnment before

it or after it.

1) the co-ordination of a planning project depends
on conpetent |eadership capable of working within the
general organizing framework of the planning process,
and not entirely on the substantive know edge that
an individual professional "generalist" m ght contri -
bute. Al though such "leadership" nmay be entrusted to
a "planner", it could as reasonably be placed in the
hands of a | awyer, econom st, local resident, or an-
thropologist. Admnistrative ability, leadership,
political aptitude and the specific problemare im
portant, the professional degree is not. In this team
concept, the "planner" becomes a specialist alongside
ot her experts in the organization; he does not assune
an all-enbracing role.
iii) throuchout the planning process "consultants"
are continually pursufng information-generating and
I nformation-processing activities, and can at any
time inject this information into the systemin the
formof "inputs".

Exanpl es of the role of various team nenbers are given in

Chapters Five and Six.
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l.,l. Concl usi on

Settlenents may be viewed as systens entities conprising
interacting, interdependent parts; they may be studied at a
variety of levels: structural, functional, and dynam c; and
they may be partitioned into a variety of sub-systens, In
a systems framework, our concern is not with the apparent
contradi ctions between the kinds of conclusions reached for
different sub-systenms, since the difference is understood
to be one of the relative balance of entrophy-approxi mating
or order-generating processes in various parts of the

system

In contradistinction, however, we have very little under-
standing in systens theory of how to put these different
patterns together in nmore general nodels that are conpre-
hensive in scope, This is where the concept of planning as
a continuous design process beconmes particularly signifi-
cant. As increased know edge and new net hodol ogi es and
techni ques continually aid in the explanation and manipula-
tion of conplex settlenent phenonena, we at the sane tine
are beginning nore and nore to recogni ze the unprecedented
complexity of natural phenonena. The concept of planning
as a continuous design process is essentially a tool, a
general framework for integrating this know edge, the nethod--a
ol ogies and the techniques, and for channeling the creative
efforts of the planning team along the nost productive

[ i nes.



In this section, the author also suggests why and how
specialist activities can contribute nost 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-
gani zational framework for the fornulation and progranmred
execution of planning projects by a |arge nunber of

"specialist" planners,
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CHAPTER FIVE / THE METHODOLOGY OPERATI ONALLY: AN EXAMPLE

Through the use of a specific exanple, the follow ng chapter
experimental |y applies and eval uates the settlenment planning
t heory and nethodol ogy proposed in Chapter Two and Four
The purpose of this exanple is to denmonstrate this approach
from a conprehensive point of view, with the enphasis on
human needs, values, and interactions. During the synthesis
stage no attenpt is nade to generate alternative |and use
pl ans to "fit" each grouping of needs and desires. Rather,
t hese alternative sol utions are physical, economc, or social
in character, depending upon the criteria which they nust
satisfy. Follow ng the planning process shown In figure lLa,
page U1, the exanple is developed in the general stages of:
1) problem definition, including the particular ob-
jective of thfs exanple.
2) system anal ysis
1) conponents sel ected
I1) conponent interaction determ ned
iii) sub-systens determ ned
3) system synt hesfs
i) interpreting Sub-systens

ly) generating alternatives-:'

Xz,

5) optim zation (recomrendi ng alternatives)®

"These phases are exemplified in Section 6,1



5.1 Probl em Definition: lnuvik As An Interaction Real m

The subj ect under consideration is the settlenment of |nuvik,
N.W.T.¥ pight, following a theory and methodol ogy sinilar

to those developed in this study, has concurrently denon-
strated the useful ness of such an approach in describing
functionally the settlenent of Inuvik. He first defines the
significant conponent groups and relationships which represent,
on a relatively gross scale, the "functional structure" of

[ nuvik, and from this nodel generates a nunber of alternative

pl anni ng solutions (Wight, 1967).

In this study, a slightly different approach is taken. The
purpose is again to denonstrate one possible way of identi-
fying the structure of interrelationships for the selected
components of a real-life situation. However, in this parti-
cul ar exanple the objective is to indicate the needs and
desires of the Inuvik inhabitants in relation to their settle-
ment's attributes, and to generate suggestions in the form
of a structuring framework as to how these needs and desires
mght be net in a planning context. It can, therefore, be
viewed as a "sub'-planning process, fitting into the SYSTEM
SYNTHESIS and GENERATI ON OF ALTERNATIVES phases of the over-

all planning process. It is orientated not directly to the

"*Refer to figure ii, page ii, for an existing |and use map
of the settlement of Inuvik. For studies regarding |nuvik
and the Mackenzie Delta Region refer to (Lotz, 1962b),
£Mailhot, 1966), (Cooper, 1966), (Smith, 1966), and
Wolforth, 1967).
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external world which the planner hopes to control, but to

t he deci sion process of which he is a part.

5.2 System Analysis

The settlenment of Inuvik is viewed as a functioning system
conposed of an interrelated array of conponent parts, be-
havioural |y "atomistic™ in their relation to the whole settle-
ment. Axiomatic to this viewis the proposition that the nore
closely any conceptualization approximtes the structure and
functioning of a real-life situation, the nore neaningful is

this array to a planner.

The field of regional science offers a few sinple, enpirica
general i zations whose validity has been established reasonably
wel |, and which are particularly compatible Wth the concept
of analyzing a system (Vining, 1955), (Isard, 1960). The
following are particularly gernane:
1)the structure of human settlenents can be defined
as a system of nodes and Functional |inkages.
2) nodes are arranged into a | oose hierarchical structure
which is internally differentiated by function.
3) surroundi ng each node is a density field of functional
interaction, the densities declining with increasing
di stance from the centre,
These generalizations strongly suggest that there is a certain
regularity and order in the structure of space as it is

shapedby human activities and aspirations,
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5.2i Components Sel ected

If we want to understand a system such as a settlenent, we
nmust specify what its conponents or constituent parts are;

in order to determne the conponents 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
follow ng, are often the choice of a nunber of '"specialist"
team nmenbers and are not necessarily the choice of the

aut hor. |t should be noted also that, within the franmework
of this methodol ogy, the l|ocal Mackenzie Delta residents can

effectively participate as team nenbers.

In this particular exanple, the over-all objective is to
structure the needs and desires of the Inuvik inhabitants
regarding their local environment, wth the purpose of aiding
directly in making planning decisions, Anattenpt is nade
subjectively to nmaintain a consistent |evel of generality in
the selection of conponents representing the sane genera
"C(ass". For exanple, a "social group" class of conponents,
such as "rire chief" and "permanent white couples™ are not

i ncluded in the same conponent groupings, since each re-
presents a different level of relative inportance to the

over-all problem

The exanple is viewed as representing an inmedi ate, (i.e.

*'short-ternt), practical planning problem The conponents
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are t herefore thought of as realizable "states™, (in the
sense of being feasible to transcribe into reality), rather
than as purely nental "goals™, In this way the approach is

much closer to %real®™ solutions than to "abstract® ideals,

Conponents are chosen with the above general objectives in
mnd and on the basis of representing:

1) settlenent attributes which fulfill the nore im
medi ate needs and desires of the Inuvik inhabitants.
2) inhabitants, as identified by the social groups
who aspire to these attributes.
These criteria for choosing conponents may seem to pose
arbitrary restraints on the problem, In reality, however
they are restraints by choice, and in this way are no nore
arbitrary than the features of any other ™model”: a sim

plified construct of reality, retaining only the features

which reveal the essence of a particular situation and f or

a particular purpose (Hagen,1962). Such a nodel helps the

Pl anner to recognize what components are being taken into
account , and what relationshi ps anong them are assumed, and

henceto know the basis of his conclusions.

Since the choice of conponents is directly dependent upon
thesecriteria, it is inperative that these "termsof re-
ference” be explicitly stated. For exanple, on the basis of
the criteria and the objectives as stated above, a conponent
such as "the desire for a tenperate outdoor winter tenperature"
coul d not beselected, since this conponent is outside the

"practicality" scope of this particular problem, Nevertheless.
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with di fferent objectives and criteria, this conponent could

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

Following is a list of the selected conponents. Most of the
conponents are stated in standard settlenment plannfng terms;
common reference to these conponents can be found in (Chapin,
1963a), (Donnel ly, Chapin, and Weiss, 196l) and (Gl lion,
and Eisner,1963). Components whi ch m ght be slightly am
bi guous are explained in some detail, My of the conponents
have been suggested by sonme ot her nenber of the planning
"team, and are therefore not necessarily the direct choice
of the author. For the sake of expediency when |ater re-
ferring to conponent groupings, each conponent is related to
one or nore of seven general classes:

A. Health and Safety

B. Convenience (| ocational factor)

C. Economic incone and expenditures

D. Physical settlement properties

E. Social interactfon

F. General settlement trends, controls and change

phenonena

G. Social groups
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FINAL LI ST OF 95 COVPONENTS *
CLASS OCOVPONENT

A 1. Protection against accidents and hazards: de-
sirability of protection in relation to po-
tential "risks" such as industrial accidents,
etec,

A 2's Protection against contagion: the medical, socia
and physical controls for the spread of com-
muni cabl e physical diseases,

A 3. Provision for maintenance of cleanliness
"cleanliness™ IS here used in a cultural con-
text,. respecting the differences of inter-
pretation by "white southerners", "Mackenzie
Del ta Trappers", etc.

A L.  Provision of adequate daylight, sunshine and
ventilation: "adequate" is used in the sense
of fulfilling both physical and nental re-
qui renent s.

A 5. Protection agai nst excessive noise: "excessive'
Is assumed to nean physically or mentally
har nf ul ,

A 6. Protecti on agai nst atnospheric pollution and

of fensive odors: in the sense of pollution
and of fensi ve odors becom ng a nui sance fac-
tor rather than a health consideration.

A a. Provision fromfatigue: *'fatigue" neaning the
conbi ned physical -nental strain resulting from
a particular occupational activity.

A 8, Provi sion of adequate privacy: "adequate" is
used in the sense of working towards a "normal"
soci al and personal devel opment in relation
to a certain activity, For exanple, a student
requires a certain degree of privacy for the
activity of m"studying",

A 9. Provision of opportunities for normal famly and
comunity 1life: again "normal™ is used in a
cul tural context,

®0ther conponents were at first included in this list, but
were gradual |y elim nated because they appeared to be either
of a different level of generality or extraneous to this
particul ar exanpl e;
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1.

12,
13.
1.
15.
16.
17.
18.

19.

20.
21,
22.
23.
2.
25.
26,

27 ..

28.

29.

Tl
Protecti on against noral hazards: on the basis
of each culturally acceptable definition of
morality.
Provi sion of possibilities for reasonable
aesthetic satisfaction: "aesthetic" is used
in a visual sense.
Nearness to | and vehicular Systens.
Nearness to water vehicular systens.
Near ness of home to work.
Nearness of work to recreation.
Near ness of home to recreation.
Near ness of hone to shopping.
Near ness of hone to health facilities,

Near ness of storage (warehouses) to office
and retail areas.

Nearness of retail to industrial areas,

Near ness of hone to religious facilities.

Near ness of hone to social facilities,

Near ness of honme to school facilities,
Availability of sewerage.

Availability of zoning protection.

Proximty to sane ethnic area.

Proximty to blighted areas (poverty, disease).

Separation from blighted areas (poverty,
di sease).

Proximty to mxed land uses: in the sense of
conbined -industrial-residential-storage uses,
commerci al -residential uses, etc.

Provision of general residential amenities
(upkeep, services): on the basis of anenities
general |y assunmed to be necessary for any
Canadi an settlement of a simlar size.
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31.

32.
33.
3.
35,
36.
37.
38.

39.

4O.
L.
L2.
3.
Lh.
L5.
L6.
L.
L8.
9.

50.

51.
52.
53,

5.

75

Maximumeconomic i ncome fromthe land: in the
sense of land itself providing interest or

di vi dends,

H gh assessed | and val ue,

Strong conpetitive "pull" of the area.
Prospective i nvestnent in public improvements.,
Minimum | ocal property taxes,

M ni mum operating costs.

Maxi mum i nterest on capital invested.

Maximum product sales potential at a particular
site.

Minimum commuting expenses within the settle-
ment of | nuvik.

Minimum | nprovenent costs to |and or buil dings.
Large supply of conpetitive settlenment |and,

H gh intensity of |and devel oprent,

Good drainage characteristics of soil.

Land not subject to flooding.

Low turnover of occupancy.

Increasing intensity of adjacent |and use.
Decreasing intensity of adjacent |and use,
Unpol | uted ground water supply.

Protective orientation with respect to pre-
vai ling w nds.

Wilization of natural pleasing features of the
| andscape: in the sense of being synpathetic

to the topography.

Ease of marketability of land titles.

Minimum anticipated risk in investnents,.

Minimum i nterest on borrowed noney.

Maximum I nterest on | oaned noney.
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55.
56,

57.

58.
59.
60,
61 .
62.
63.

6.
65,
66.

67.

68.

69.
70,
71,
72,
73.
Th.
75.

76
Convenient to streans of pedestrian traffic,

Maximum know edge of change of patterns of
val ue through time.

Maximum knowledge of use pattern change through
time.

Maximum know edge of "whims" of |and owners,
Maximum know edge of "whims" of |and occupant %
Minimum specul ative subdivision of land.
Minimum | and vehicular traffic congestion.
Diversification in industry.

Yagiety and opportunity for choice in way of
ife,

Freedom fro-m ethnic conflict.
Al'l owi ng "fringe" devel opments to occur

Children 0-16o0f local famlies: including
| ndi an, Eskimo, white, Metis, and ot hers.

Children 0-16 of non-local famlies: including
| ndi an, Eskino, white, Metfs, and others.

Native girls 16-21: "native" in this and the
fol | owi ng conmponents is used in its generally
accepted sense as referring to peoples wth

[ ndi an, Eskinmp, or Metis backgrounds,

Nati ve boys 16-21,

White girls 16-21.

white boys 16-21,

Unmarried native wonen (over 21).

Unmarried native nmen (over 21).

Unmarri ed permanent white wonen.

Unmarri ed permanent white nen.



76.

77
78.
79.
80,
81.
82,
83.
8ly.

85..

86.
87.

88.
89.

90.

91.

7

Unmarried transient white wonen; "transient"
in this and follow ng conponents refers to
peopl e who reside in the settlenent of Inuvik
for relatively short periods, and who have

no intention of making the settlement a perm
anent honme. As exanples, nost Federal Govern-

me-nt enpl oyees and teachers are considered to
be "transients".

Unmarried transient white mnen.
Local married native coupl es.
Non-| ocal narried native couples.
VMarried permanent white coupl es.
Married transient white couples.
Trades | abor.

Skilled | abor.

Unski | ' ed | abor.

Managerial and professional enploynment: in-
cludes teachers, the Regional Adm nistrator,
t he Fire Chief, and other persons with a
formal professional training and/or a senior
of ficial position.

Sel f - enpl oyed as owner - manager

Sel f-enmpl oyed as harvester of natural re-
sour ces,

Unenpl oyrent ,

Gai nful enpl oynent in the home: includes em
pl oyees of the Fur Garment Industry, people
produci ng handicrafts at homein order to
suppl ement their income, etc.

M"Employment’ as vocational studé&t

. ‘ , -
lembership in educational &lubs/assoclations:
includes.Home and School Associ ati ons, Pre-
School issociationy.wWomens! Study Group,
Stefansson Science O ub, Womens' Institute,
Mothers' G oup, etc.



92. Menbership in comunity and service clubs/
associ ations: includes Inuvik Comunity
Associ ation, Playground Conmittee, Voluntary
Fire Brigade, Lions' Cub, etc.
G 93. Menbership in occupational clubs/associations:
i ncl udes Innuit Housing Co-op., Chanber of
Commerce, G vil Service Association, Teachers
Associ ation, Trappers' Association, Students*
Uni on, etc,
oly. Menbership in religious groups: includes
Roman Cat holic Church, Anglican Church, Pen-
tecostal Church, Church of the Latter Day
Saints, etc.
G 95. Menbership in recreational clubs/associations:
i ncludes lnuvik Curling O ub, saus' Curling
A ub, Fastball League, Basketball O ub, Bad-
m nton Cub, Boxing Cub, weight-Lifting C ub,
Ski  d ub, Ing-a-no Association, Chess O ub,
Drama G ub, Teen Town, Scouts and Cubs,
@Qui des and Browni es, etc,
Throughout the problem an attenpt is nmade to naintain the
definition of each conponent, - wWherever this becones infeasible
or undesirable and the neaning changes, all previous work is
reviewed and changed accordingly. Such an explicit definition
for each conponent acts as a constant check for the planner
and becones especially inportant to a team approach; Through
such explicit statements problenms can be relatively easily

approached, with the hope of gaining a general consensus

The |ist of 95 conponents represents one view of the overt
settlenment attributes which the Inuvik inhabitants may desire,
and the social groups as related to these attributes. In this
way, the list forns an over-all ordering of the particular
situation. Each of the conmponent classes A-G also forns an
ordering of a portion of this situation. Therefore, in an

attenpt to determine the relationship of the "sub-orderings"
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to the over-all ordering of the problem the list of 95
conponents is approached and conpared from five different
viewpoi nts.  The conponents for each approach are listed in
Sections 4 of Appendices One, Two, Three, Four and Five, and
are referred to respectively as EXAMPLES 1, 2, 3,4 and 5,
(These "sub-groupings" wll be clarified further in the

following sections,)

5.211 Conponent Interaction Determ ned

To determine the interrelationship between each pair of com-
ponents, an interaction matrix is used. (The theory for
such a matrix is covered in the preceding section L.2iii.)
This matrix identifies the dom nant relationships anong the
components and presents these relationships within a |ogica

f ramewor k

In the EXaMPLES 1-5 inclusive, interaction indicates the
degree of "fit" or conpatibility between each conponent to
every ot her conponent.* A three-point scale rating is used

(the choice of this particular scale rating isS entirely ex-

perimental), t0 indicate conpatibility of interaction, fol-

| owi ng the general rules that:
1) conponents which are congruous,, in the sense of
working well together, are given an interaction rating

of "1,

"This particular use of the matrix is adapted from (Al exander
196L.a).



2) Components with no ornegligible interaction are
rated as "0".

3) Components With inconpatible or incongruous inter-

action are rated as "-1",

Follow ng are representative exanples of the procedure fol-

lowed in determning conponent interaction
1) Conponents 13 (Nearness to water vehicular systems)
and 87 (Self% enpl oyed as harvester of natural resources)
are rated with an interaction of "+1", The decision
for this-rating is based.on the field observation that
people living fromthe land are very dependent on water
travel during the summer season
i) The interaction of conponents 13 (Nearness to water
vehi cul ar systens) and 76 (Unmarried transient white
wonmen) is rated at "o", since the dependency of un-
married transient white wonen on water travel is rela-
tively negligi bl e.
iii) The interaction of conmponents 12 (Nearness to |and
vehi cul ar systens) and 1(Protection against accidents
and hazards) is rated as "-1", These settlenent at-
tributes are nmutually inconpatible.
iv) On the basis of a discussion with an elderly Eskino
Wnman, who is therefore considered a "team" nmenber, from
the "west™ end of Inuvik, the interaction of conponents
18 (Nearness of home to health facilities) and78
(Local narried native couples) is rated as "+1". Com

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

When determ ning conponent interaction, an attenpt is nade

to establish a relative hierarchy of inportance in the
selection, For exanple, although "safety" is a basic human
desire, it is considered to be nmore inportant by certain
social groups than by others, and would therefore be dif-
ferentiated with interactions of "+1'" and "0" for the respec-
tive social groups. In this way only relatively discrete
groupi ngs of conponents are determned. However, if the
interaction of a nunmber of conponents represent an equal de-
gree of conpatibility, (in the sense of being unable to es-
tablish a meani ngful hierarchy of inportance), the interaction
is designated as being equally conpatible (i.e. all are rated

at "+1 IY’ HO n . or it =1 i ) .

This is only one of the many possible scale ratings which
could be used. For an exanple using a different scal e rating
see (Wright,1967). Additional research is required to

determne the effect of other ratings.

The total interaction pattern, (in the sense of the inter-
action of one conponent to every other conponent) of certain
conponents yielded either direct "opposites" and/or indicated
no interaction in the matrix. That is, when the interaction
of any conponent "2 was "0", theinteraction of any component
"w"was "0", -when the interaction of conponent "a" was "+1",
the interaction of conponent "b" was "-1"; and when theinter-

action of conponent "a" was "-1", the interaction of component
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" was "+1 ",  These conponents, beingonly opposites of
the same conponent, yield an interaction pattern of a
double inportance to the over-all matrix pattern. The rule

was therefore formulated that only one out of two "opposite

conponents is included in a matrix,

It should be noted, however, that although certain components
m ght on observation appear to be "opposites", their inter-
action patterns may disprove this. For exanple,, the inter-
action patterns of the potentially "opposite™ components
"Proximty to blighted areas" and "Separation from blighted
areas" are significantly different@ It is therefore sug-
gested that "opposite" conmponents be determned fromthe inter-
action patterns, rather than directly from observation ofthe

conponent s themnsel ves,

The figure on the follow ng page indicates the conplete matrix
Interaction pattern produced by the list of 95 conponents,
Figure 5b, shows schematically the relationship to this over-

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

*EX4MPLE 2 includes conponents 43,44, and 45 which are not
i ncluded in any of the other exanples and which are not shown
in figure 5b. This is explained in the section follow ng,
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5.2iii Sub-Systens Deternined

Each matrix of the ordered conponents is now factor anal yzed,
The technique of factor analysis allows the problemsolver
to group the probleminto sub-problens of a nmanageabl e size,

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

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 nunber of inter-
rel ated conponents in a settlenent can be reduced to a nore
limted nunber of essentially independent "factors™", In
denographi ¢ analysis, for exanple, it has been found that a

| arge 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 famly size,, and segregation. In terns
of data storage and retrieval, factor analysis provides a
powerful means for organi zing | arge masses of data and
identifying underlying patterns of interrelations among vari-

abl es.

Fromthe table of "eigenvalues”, (part of the factor analysis
techni que explained in Section L.2iii), the significant factor
breakdowns or sub-problem levels can be determned. A "Graph
of Eigenvalues™ indicating these levels for each EXAMPLE 1-5
is shown in Section B, Appendices One, Two, Three, Four and
Five. In Section ¢ of the Appendices One to Five inclusive

are the conponent lists for the factors of each of the
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significant sub-problens, as determned from the eigenval ue

graphs.

Wthin each factor, each conponent is nathenatically weighted
and rank ordered as part of the "varimax rotation" of the
conmput er program (Harmon, 1962). These weights or "I oadings"
are indicated in a descending order for each factor, and
represent generally the relative importance of each com
ponent to the factor. A cut-off point is established at the
| owest point considered to represent a neaningful contribution
of a conponent, and at the sane tine represents relatively -
discrete factors,. In this particular exanple, the cut-off
point is established at .4. If the cut-off point is chosen
at .2, for instance, nmany conponents tend to be included in

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

probl em then becones quite ambi guous.

The conput er output displays the factor |oadings in four
figures. However, in order not to suggest a fal se sense of
accuracy in this exanple, these factor |oadings are rounded

off to one figure.

The first matrix conpleted was the |ist of conponents in

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

of this matrix, it was noted that the interactions of conponents
43 (Terrain slope O degrees), ULl (Terrain slope of 0-15 degrees:!,
and 45 (Terrain slope of 15+ degrees) was relatively insig-
nificant to the over-all ordering pattern of the problem  That

Is, according to the conponent "loadings®, each of the componsn*s«
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43, 4, and L5 did not contribute towards creating discrete,
meani ngful factors. A rule was therefore fornul ated that
wherever the interaction of conponents does not contribute to
the over-all "ordering pattern" of the problem such extraneous
conmponents are elfnfnated fromthe matrices. This also has

the advantage of limting the size of the matrix to only the
"significant™ conponents, thereby making the analysis and
synthesis of the problem easier for the problemsolver. For
these reasons, the components 1,3, Ll and L5 are not |ncluded

in any of the EXAMPLES 1,3, and 5.

Each factor can be designated by an appropriate title, ac-
cording to its constituent conponent relationship to the real-
life situation. As exanples, refer to the follow ng two
factors from EXaMPLE 5, Appendi X Fives

SUB-PROBLEM LEVEL TwO - (Two Factor Sol ution)

Factor One (Fl) -

1. Children 0-16 of local famlies,,
2, Children 0-16 of non-local. famlies.
3. Native girls 16-21,
%. Native boys 16-21.
. Unmarried native men (over 21?.
1. Non-local married native couples,
7. Unnmarried native wonmen (over 21).
13. Local nmarried native coupl es.
19. Unskilled |abor,
23, Unenpl oyment.

Factor Two (F2) -

6. white boys 16-21.

5. White girls 16-21

9., Unnarried permanent white wonen,

11. Unmarried transient white wonen,

16, Married transient white couples,

17. Trades |abor,

18, Skilled Iabor

30. Menbership in recreational clubs/associations.



Factor One (F1) includes all native and white children;
I ndi an, Eskinp, and Metis 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
call ed a "white Youth and Adult" factor. A simlar procedure
was followed in nami ng each factor for EXAMPLES 1-5 inclusive,
This nane appears with each |ist of conponents, for every

factor in the Appendi ces.

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 sinplified
ordering of the problem for the planner, and aiding
the planner in relating the over-all problemto the
real -1ife situation.

2) expedi ency when referring to groups of components.,

For each matrix, the factor analysis begins with the nost
general problem and ends with the nost specific problem
This is exenplified by the follow ng factors from EXAMPLE 1,
Appendi x One:

-most general problem

SUB-PROBLENM LEVEL Tw0O - (Two Factor Sol ution)

Factor One (F1) - Money, Trade and Efficiency

33. Strong conpetitive "pull" of the area,

31. Maximum econom c¢ inconme fromthe |and.

37. Maximum interest on capital invested in present and
future inprovenents,



2.
3.
bl
L5,
L9.
50.
53.
57.
61.
93.
20,

2l
30.

39.

Base of marketability of land titles.

Minimum anticipated risk in investments,

Maximum knowledge of "whims™ of land owners,
Managerial and professional employment.
Self-employed as owner/manager.

High assessed land value.

Prospective investment in public improvements,
Minimum operating costs.

Maximum product sales potentigl at particular site,
Minimum improvement costs,

Increeasing 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 prevalling
winds,

Utilization of natural pleasing features of
landscape.

Minimum interest on borrowed money.

Maximum knowledge of use pattern change through
time,

Minimum land vehicular traffic congestion,
Membership in occupationnl clubs/associations,
Nearness of retail to industrial areas.
Availability of sewerage.

Provision of general residential amenities (upkeep,
services),

Minimum commuting expenses,

-most specific problem

SUB-PROBLEM LEVEL TWENTY - (Twenty Factor Solution)
Factor Seventeen (F17) -~ Knowledge of Present and
Future Patterns

56, Maximum knowledge of change of patterns of value
through time.

57. Maximum knowledge of use pattern change through
time,

59. Maximum knowledge of "whims" of land occupants.

58, Maximum knowledge of "whims" of land owners,

These examples represent two sub-problems with "extreme!

levels of importance in relation to the over-all problem.

89
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The "lower" level of inportance, (i.e. the nobst specific
problem, includes four conponents fromthe thirty-one com
ponents in the "upper” level of inportance (i.e. the nost

general problem.

The sub-probl em breakdown is automatically term nated ac-
cording to certain mathematical conditions in the conputer
program To the planner, this termnation can essentially
be considered as the point where further breakdown becones
irrelevant in terms of the sub-grouping for the particular
probl em bei ng consi dered, In other words, at this point,
addi tional sub-groups are of no significance to the problem
Followng is a list of the EXAMPLES 1-5 and their respective
factor breakdown term nation points:

BEXAMPLE TERMINATION PO NT
(Sub- Probl em Level Nunber)

1. (95 conponentsg 20
2( 8 conponent s i
3. (30 conponentsg 10
L. (65 conponents 10
5+ (30 components | 9

The factor groupings for each of the EXAMPLES 1-5 are included
under Sections D of the Appendices One to Five inclusive.

A dashed line links the "problem definition'? to the factors

in the follow ng sub-problemlevel, A dotted |line indicate:s

a "weak" link between two factors. That is, the "commoness"
between two factors is based on conponents with factor

| oadi ngs approxi mating .4. "Nodes" are coded as F1, F2,F3,
etc., according to the respective factor which each node

represents in Sections G, Appendices One to Five inclusive.



The factor groupings for each matrix create both |attice,
(i.e. crossed or interlaced), and tree patterns (i.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 nunber of relationships (i.e.
links) to other factors are represented on the network
by a point which has a |arge nunber of connections to
ot her points. If the points in a network are ranked in
a hierarchy according to their "connectedness", their
position in the hierarchy indicates sone neasure of
their cruciality in the system In ternms of problem-

solving, to the planner these nodal pofnts suggest

areas of overlap, conponent sensitivity,, and conplex

interrelationships in the over-all structuring of the

probl em

2) in the network certain factors remain |inked through

a nunber of sub-problemlevels, and are relatively
| ndependent of the remaining factors. When choosing
a starting place and a subsequent path through the net-

work, which establishes a sequence of probl em sol ving

"Followmng a simlar procedure for a similar problem Al exander
indicated that a tree pattern is created (Al exander, 196La).

He later re-evaluated these findings, concluding that a tree

di agram as a conceptual device is 1naccurate for solving oroblens
related to human settlenents, Al exander then proposed that a
sem -lattice structure is nore appropriate, since such a

pattern acknow edges overlap in settlement interaction patterns
(Al exander, 1965). The sem-lattice patterns resulting from

the factor groupings in the present study correlate with

Al exander ‘'slater fi ndi ngs.
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"states™, a planner is deciding on a procedure for
solving the network. There are a nunber of procedures
that he may use for doing this; however, the approach
which offers the |east "iines of resistance'* is that
of splitting the network into the nost dfcrete sub-
networks, and solving these sub-networks independently

as far as possible, Therefore, the sequence in which

t he planner tackles the discrete sub-networks. which

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

IS chosento nmake the matching of sub-solutions as easy

as possible, (It isshownin the follow ng sections

that the sub-sol utions themselves can be chosen sim -

larly,

The validity of these rules can be checked by logically
followng the factors through a nunber of patterns in Sections

D of Appendi ces One to Five inclusive.

5.3 System Synt hesi s

The preceding sections of this Chapter dealt with the analysis
or "breakdown?' steps of the proposed nethodol ogy, and present
tot he planner a certain ordering of a "™alf-solved" probl em
(Dewey, 1938). The planner is now faced with the synthesis

or "build-up" steps in solving the problem the steps of
conbining parts or conponents to form a whole, by applying

the previously obtained results with the creative endeavor

of the planner.



For a nunber of reasons, interpreting the results of the

synthesi zing process is one of the nost difficult yet creative

parts of the total nethodol ogy:
1) al though personal biases which enter into the planning
process can be sonewhat decreased by follow ng certain
procedures, it is unlikely that these biases will ever
be conpletely eliminateds settlenment planning, as well
asany otherdesign endeavor, centres around the hetero-
geneity of human nature, It should be noted, however
that the nethodol ogy proposed has the advantage of
including and dealing with nost biases at the analysis
stages En the problemsolving process (i.e. at the |east
critical and nost sinplified stages). Biases included
at the synthesis or solution stages are conplex to
recogni ze, and even nore conplex to deal with."

2) the component selection and interaction criteria

may be both inconplete and misleading. It is a basic

“Although the technique requires further study, one parti-
cular approach cones to mnd which seens to offer the
potential of further decreasing the vpossibilities of in-
cluding personal biases in the problem-solving Process. The
general procedure is this: once a common nmatrix and conmon
criteria for determining interaction is devel oped, (either
by the planner individually or by the interdisciplinary
group), this matrix is then conpleted 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 determned. Each ordering pattern
Is then correlated with every other ordering pattern. The
differences or disagreenents in the groupings indicate
potential "msfits" in the planning problem Vice-versa,
the greater the degree of correlation in the groupings,

the greater the mutual agreenent or "fit'",



humantrait to enphasize the known, tangible aspects

and to relegate to a |lesser position, (or to negate),
the nmore intangible aspects, This trait is closely
associ ated to the state of knowledge at a particul ar
time, since the scope of apprehension of the mind

Is continually changing with increased know edge,

3) attitudes, aspirations, needs and desires are con-
tinually changing through tine. |f the feedback process

Is insensitive, these changes may not be recogni zed.

With these points in mind, we can now examine t he sub-
probl em and factor arrays. The planning objectives define the
limts or constraints in interpreting and using these sub-
problens or factor arrays. For exanple, the objective m ght
be to investigate the interrelationship of each conponent

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

exanpl e).

5.31 Interpreting Sub-Systens

W are now at the stage in the nethodol ogy where we can an-

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

pl anni ng context, the "ordered" patterns of the real situation?
Hovdo these patterns influence asolution? Throughout this

section the primary enphasis is on the present real-life



95

STUJatkN1, and how pl anners can nost easily satisfy the needs
and desires of the local inhabitants when proposing alternative
solutions, alternative solutions which indicate either:

a) an attenpt to nmeet the needs and desires of the Inuvik

inhabitaants as structured by the conponent and factor

groupi ngs, or

b) a concfous rejection of these structural patterns

and the correspondi ng implications of this action.

This particular use of the nethodol ogy, then, does not di-
rectly yield alternative solutions, (as in Wright,1967), but
rather provides a structure or franework within which one
can nmake planning deci sions or reconmendations, based on

specific needs and desires,

The conmponent and factor groupings can be approached in two
different yet related, ways, depending upon the |evel of

synthesis which the planning problem is entered (see Section
4.2ii1), These two approaches and their characteristics are

as follows:

1) Conprehensi ve Approach - (the problemis entered

at a "high'" level of synthesis; determning alternative
patterns requires little re-synthesis, A high leve

of abstraction is foll owed throughout the problem)
Step i) The over-all ordering pattern is studied by
first determning the nodal pofnts (i.e. a convergence
or divergence of two or nore factors at one factor,

creating a branched |inkage pattern), To the pl anner



these nodes or points of overlap indicate significant
relationships of conponents in the over-all pattern;

the conponents at these points represent the nost
significant groupings of needs and desires as expressed
by the Inuvik inhabitants.

Step ii> The sub-networks are determined by linking

transferred factors to thenselves, andto their res-
pective nodes, if such a node exists. New factors

often form independent sub-networks w thout nodes,

Step iii) Fromthe |inkages of the nodes and sub-net-
works, the alternative patterns are determ ned, Wwhen
proposing alternative solutions, the planner can either
meet this particular structuring of the needs and desires,
or these needs and desires can be conciously negat ed.

The planner, however, is able to recognize the im-
plications of this action.

2) Build-up Approach - (the problemis entered at a

"low" | evel of synthesis, requirfng a great deal of
re-synthesis in order to generate alternative sol utions.
Much of the re-synthesis is done with concrete "solu-
tions" rather than with abstractions),

Step 1) Each factor of the | owest-order sub-problem

| evel Es studied according to its constituent conponents
and to the relationship of the factor to the over-all
ordering pattern,

Step ii) The inplications of each factor are trans-

cribed into operational settlenent planning terns.



Step iii) A simlar procedure Es followed for each

hi gher consecutive sub-problem |level, follow ng the
hi erarchy of factor "links" until the "total problem"
level i s reached.

Step iv) Aternative solutions are presented, or the
needs and desires which the factors represent are
conciously reassigned, (See the figure on the fol-

| owm ng page for an exanple of this sequence.)

The buil d-up procedure has al ready been adequately exenplified

(Wwright, 1967), and is therefore not explained further in

this study. The remainder of this report, however, ex-

plains the conprehensive approach in greater detail,

COMPREHENSIVE APPROACH

In order to clarify the over-all ordering pattern, each node
and sub-network can be indicated on a diagram By naming
and nunbering each node and sub-network, the follow ng

general patterns energe for each of the examples:

EXAMPLE 1 (refer to figure 54)

MODES

N1 -1 Conveni ence, Health, Safety, Youths and Children

Nt - 2 Health and Safety,. Wwhite Adults.

N1 - 3 Conveni ence, Children, Youths and Unmarried Natives.
N1 - L Protection and Labor.

N1 -5 Money, Trade and Efficiency,

N1 -6 Money, Trade and Efficiency.

N1 -7 Land Characteristics,

N1 - 8 Conveni ence,

N1 -9 Health, Chil dren, White Youths, and Unmarried whites.
N1 - 10 Health and Safety, wWhite Adults:
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Sub- probl em | evel

Children., Wite and Native Youths, and Unmarried..

Conveni ence.

Money, Trade, Efficiency.
Separated From Blighted Areas.
Conveni ence.

"Unsettled™ Native Peopl es,

Labor and Yout hs. )

Native Youths, Unnmarried Couples.
Labor.

Money, Trade and Efficiency.

ks

Money, Trade and Efficiency.

Labor and Privacy.

"Unsettled” Native Peoples.

Heal th and Safety, white Adults.
Heal th and Safety.

Total Community Spirit.

Chi | dren.

Permanent Married Coupl es.

Yout hs.

Intensity of Activities.

Conveni ence.

Conveni ence.

Retail and Industrial Conveniences.
Separ at ed From Bl i ghted Areas,

Land Characteristics.

Know edge of Present and Future Patterns.
Money, Trade and Efficiency.

Oaner, Manager, Professional,
loney, Trade and Efficiency,

Labor .

Travelling EXpenses,

Vocational Student.

Native Youths, Unmarried, and Coupl es,
Land- Ori ent ated Peopl es,

wWhite Adul ts.

Unmarried Transient white Men.

new tactors:

i
iii)

iv)

Ethnic Interaction,

No Fati gue.

Local Couples way O Life,
Community Spirit.

20 in EXAMPLE 1 al so yielded the follow ng

100
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EXAMPLE 2 (refer to figure Se)

NODES

N2 -1 Money, Trade and Efficiency,

N - 2 Heal th and Safety,

N2 -3 Conveni ence.

N2 - L Know edge of Present and Future Patterns and Safety.
N2 - 5 Convenience. \

N2 - 6 Heal th and Safety,

N2 - 7 Conveni ence,

N2 - 8 Know edge of Present and Future Patterns.
N2 -9 Community Stability,

N2 =10 Land Characteristics.

N2 - 11 Saf ety and Patterns.

Sub- net wor ks

SN2- a Mney, Trade and Efficiency.

SN2 - b Conveni ence.

SN2 - ¢ Heal th and Safety.

SN2 - &  Safety and Patterns.

SN2 - e Retail and Industrial Convenience.

SN2 - £  Safety and Patterns.

SN2 - g Community Stability.

SN2 - h  Knowledge of Present and Future Patterns and Safety,
SN2 - i Ceneral Anenities.

SN2 - j Land Characteristics.

SN2 - It Money, Trade and Efficiency.

SN2 -.1  Slope of Land.

SN2 - m  Land Characteristics.

SN2 - n Conveni ence.

SN2 - o  Comunity Stability,,

SN2 - p  Know edge of Present and Future Patterns.
SN2 - g Stability.

SN2 - r  Safety and Patterns.

SN2 - s Convenience.

SN2 -t Heal th and Safety.
SN2 - u Proximity to Blighted Areas.

EXAMPLE 3 (refer to figure 5f)
NCDES

N3 -1 Yout hs Unmarried, Children.
N3 - 2 Permanent Adult Peoples and Community d ubs,

Sub- Net wor ks
SN3 - a Yout hs, Unnmarried, Children.

SN3 - b Labor.
SN3 - ¢ Omner, Mnager, Professional.
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BXAMPLE 3 <~ PEOPLE GROUPED BY CHARACTERISTICS ’}D

figure 5. SUB-NETWORKS (WITH NODES OR
POINTS OF OVERLAP INDIGATED)
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Per manent Adult Peopl es.

Transi ents, Youths, Hone Enpl oynent,
Youths (Grls).

Chi | dren.

Yout hs, Unnarri ed.

Community O ubs.

Per manent Adult Feopl es,

Membership in O ubs,

Land Orientated Peoples,

EXAMPLE i (refer to figure 5g)

NCDES
Ny - 1 Heal th, Safety and Convenience.
N - 2 Heal t h, Conveni ence, Land Characteristics.
Ny - 3 General Aneniti es.
Ny - L Health and Cenera'l Anenities.
Ny -5 Conveni ence and Land Characteristics.
Ny - 6 Conveni ence, Health, way of Life.
Ny - 7 Conveni ence and way of Life.
Nl - 8 Heal th and Conveni ence.
Ny -9 Conveni ence and Land Characteristics.
Ny - 10 Heal th and Conveni ence.
Ny - 11 General Amenities,
NA - 12 Mney and Land,
Nl - 13 Conveni ence.
Ny - 14 Heal t h and Conveni ence.
Sub- Net wor ks
SNu - a  Money, Trade and Efficiency,
SN - b  General &fmenities,
SNL -c Convenience,
SNy - &  Money, Trade and Efficiency,,
SNL - e  Minimum Econoni ¢ Expendit ures,
SNt - £ Nornmal Life,
SNl - ¢ Land Development Patterns,
SN4 - h Heal th and Conveni ence,
SNy - 1 Conveniences and Land Characteristics.
SN - 3 Conveni ence and Way of Life.
SN4L - k  Protection and Wrk.
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EXAMPLE 5 (refer to figure 5h)

NCDES

N5 -1 Wiite and Labor

NS - 2 Wiite Youths.

NS - 3 Children and Wites,

NS - I Chil dren and Watives.,

N5 - 5 Children, Wite Youths (Grls), and d ubs,
N5 - 6 White Yout hs.

N5 - 7 White Youths.

N5 - 8 Permanent and Transi ent Wwhites,

NS5 - 9 Youths, Unnarried (Natives), and Unenpl oynent,
N5 - 10 white Yout hs.

NS - 11 Children, white Youths (G rls), and C ubs.

Sub-Networks

SN5 - a Children and Nati ves.

SN5 - b white women and Transient white Coupl es.

SN5 - ¢ White Men (Permanent) and Couples (Pernmanent).

SN5 - d Children.

SNS - e Owner, Manager, Professional, and O ub Membership.
SNS f Per manent and Transi ent uWhites.

SN5 - Vocati onal Students.

SN5 - % Native Coupl es and Yout hs.

SN5 - 1 Unmerried Native Men.

SN5 - j  Youths, Unnarried Natives, and Unenpl oynent.

| n comparing the patterns of the EXAMPLES 1-5, the conponent
groupi ngs of all of the EXAMPLES 2-5 inclusive can general -f-y
be "dissolved" into the component groupi ngs in EXAVMPLE 1,
Refer for instance , to figures 5i and 5j, and to the fol-

| owi ng di agram

EXAMPLE 2 "Classes! --- dissolve I nt o EXAMPLE 1
TClasses"
CFA CFGB
A CDPF ACDF
A AC
BETF BEF

It would appear, therefore, that the main advantage of the
EXAMPLES 2-5 Inclusive is to clarify, (by restricting the num-
ber of considerations), the conponent and factor groupings of

EXAVPLE 1.
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CHAPTER SI X / RECOMMENDATIONS AND CONCLUSI ONS

6.1 The Met hodol ogy: CGenerati ng And- Recommendi ng Alternatives

Following from the *'interpretation of sub-systems" phase
of the exanple, a nunber of observations and proposals can
be nade regarding the settlement of Inuvik. These obser-
vations and conclusions represent a further synthesizing
step before the "inplenentation" stage, and are derived
froms

1) the node and sub-network patterns.

2) the factors which nake up these nodes and sub-

net wor ks.

3) the conponents which constitute each factor,

4) the original selection of conponents and deter-

m nation of conponent interaction

It is inportant to note that these observations and proposals
i ndicate general constraints on the fornulation of specific
solutions to settlenent planning problens in the Mackenzie
River Delta, rather than specific solutions as such: also,
they represent related, specific, and uni que needs and

desires of the local peoples.

while a great nunmber of specific observations could be made
fromthe foregoing analysis, in order to exenplify here this
phase of the methodology a few typical observations, pro-
posals, and their inplications are given:

1) OBSERVATI ON: permanent residents, transient residents,
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and conbi ned transient-permanent residents each form
relatively discrete patterns (refer to figures 6a and
6b).

PROPCSAL AND IMPLICATIONS: al though the "split® be-
tween permanent and transient residents has already
been pointed out by nany other researchers (Lotz,
1962b; Mailhot, 1966; Wolforth, 1967), this study

i ndicates certain factors which underlie this "split",
and shows its relationship to other settlenent issues.
The inplications of this "split" lead to a need for

a policy decision between:

1) being aware of the "split", but ignoring this
"split" in planning terms (eg, by providing only
"southern” type subdivisions with no alternatives
avai l able; by providing only "oush" type |iving ac-
commodation Wi th no alternatives available, etc.).

The author infers fromthe 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

smal | boats; etc.). Wth this approach, the resulting
econom ¢ and social costs have been and wll continue
to be extrenely high, with few, if any, collective
benefits (Lotz, 1962b). This is a negative, "laissez-
faire™ approach rather than a "directed-action™" ap-
proach.

i) en acknow edgnent of an essentially tri-partite
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di vision of permanent, transient, and conbined
transi ent - permanent groups; attenpting to neet the
separate and diverse needs of these groups and to use
only what is comon to these groups as the cohesive,
binding factor, The author suggests that this ap-
proach offers the greatest potential for positive
communi ty devel opment in | nuvik. It nust be noted,
however, that this tri-partite division should in no
way be considered a rigid, permanent division; rather
it should be considered a "matural™ division only

at this particular time and to satisfy specific needs
and desires. The Inuvik situation nust be continually
reeval uated through tine as the needs and desires of
each group change, and the subsequent policy decisions

updated on the basis of this reeval uation.

Mailhot, a sociologist who conpleted, during the
sumrer of 1965, a study of the community structure in
Inuvik, stated that admnistrative authorities should
recogni ze two communities rather than one comunity

in Inuvik, and that a comunity devel opnent program
be set up with this two-part community as its basic
assunption (Mailhot, 1966). However, it appears while
a two-part community may satisfy certain criteria
identified in the author's study, other criteria wll
necessarily be negated. Since the prenise of this
study has been that solutions should identify with the

criteria which they are intended to satisfy, the author

110
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suggests that this premse leads in this case to a

~multi-part comunity needing a nmulti-part solution

to satisfy the "compatible® criteria groups.

OBSERVATI ON: whi | e "white™ and "native" adult com
ponents each form relatively discrete sub-network
patterns, the common conponents between these
"native" and. "white" groups are discovered to be the
chil dren conponents, In EXAMPLE 1, for instance,
this occurs at the following locations in the sub-
network patterns (refer to figure éec):

- sub-problem | evel 2-F2

- sub-problem | evel L-F2

- sub-problem | evel 7-F5

- sub-problem | evel 10-F5
In the sub-problem levels 13, 18 and 20, the "chil d-
ren’ conponents occur as a unique factor at the fol-
low ng locations in the sub-network patterns:

- sub-problem | evel 13-F5

- sub-problem | evel 18-r12

- sub-problem | evel 20-F12
This indicates that in certain respects the "children®

conponents al so have uni que needs and desires,

It should be noted that the "children" conponents
were not originally divided into "white® and "native"
but rather into "local® 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 Conponents in Section 5.21i).

Duringthe Sel ection and definition of the list of
conponents, the author concluded that a "local" and
"non-local" division was nore neaningful for the
"children co-nponents in this study than a "native"
and "white" division. This conclusion was based on
- the author's field observation in Inuvik during
the summer of 1966.
- Mailhot's statenents (Milhot, 1966) that:
"Friendly informal relations take place anong
hi gh school students regardl ess of ethnic status.
They were seen together at the hotel cafe, on the
street, on the church steps after Sunday mass,
and in the novie theatre | obby. In the school
itself, except for the few "sophisticated"
white girls, friendships are established re-
gardl ess of ethnic lines, and "steady" re-
| ationshi ps sonetimes exist between teen-age
students of different ethnic groups: (This is
a good exanple of how descriptive information
provided by a "planning team nenber" can in-
fluence a planning decision..).
Itshould al so be noted that the author's observation
during the summer of 1966, regarding interaction be-
tween primary school children of different backgrounds,
generally contradicted with Mailhot 's conclusion that
"The i nfornmal organization of ganes,....,...., gen-

erally did not cross over ethnic barriers, although
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the situation slightly differed from group to group"
(Mailhot, 1966). The authors observation was that
the interaction between primary school children in
bot h organi zed and spontaneous recreational and soci al
activities was, with the exception of.a definite re-
l'igious division; generally very flexible and multi-
et hni c.

PROPCSAL AND IMPLICATIONS: a policy decision can now
be made bet ween:

i) conciously attenpting to reinforce this "white-
native split by dividing the "children" conponent into
segregated ™ative" and "white! conponents. In this
way, mninmal interaction would take place between
"white children™ and '*native children",

ii) the "children" conponents can be used as a bond

bet ween the "white" and "native® conponents, Wth

this approach, the design for multi-ethnic educational

social, and recreational facilities becomes inportant.

3) OBSERVATION: one sub-network is called the "Unsettled
Native Peoples" (figure 5da: SN1-b), It includes the

foll ow ng conponents:

Native boys 16-21,

Unmarried native nen (over 21),
Non-1ocal married native couples.
Unenpl oyrent ,

Allowi ng fringe devel opments to occur.
- Native girls 16-21.

Unmarried native wonen (over 21).
Nearness to water vehicular systens.
Diversification in industry.

Freedom from ethnic conflict,
Unski |l I ed | abor.



119

PROPCSAL AND IMPLICATIONS: this sub.-network exem
plifies the situations encountered when the process
of social urbani zation | ags behind a geographi cal con-
centration: when the nore basic human requirenents are
not adequately recognized in the process of trans-
formation froma land-orientated, "primitive" society
to an industrialized, nodern, urban one. This is
exenplified throughout the world by squatters', settle-
ments surroundi ng the urban areas, and exists around
the settlenment of Inuvik as well. A number of persons
have proposed as a solution a unique settlenent area
with which the "unsettled native peoples" could
i dentify, which would have facilities to' aid during
this transitional phase: an adequate water supply; a
nunber 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
havi ng specific needs and requirenents which nust 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 follow ng inprovenents, in order of
pref erence:

a) water supply

b) garbage col |l ection

c) electricity
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d) access roads
e) police patrols
) sinple materials supplied for housing con-

struction

Such a survey is a very good exanple of the role that
a "team" nmenber can assume within a multi-disciplinary

pl anni ng team concept,

It) OBSERVATION: a "Land Orientated Peoples” (figure 5a:
SN1-x; figure 5e: SN3-1) sub-network is identified, con-
sisting of the follow ng conponents:

- sel f-enpl oyed as harvester of natural resources
- unenpl oynent
Present facilities in Inuvik do not provide for these
part-time residents, While in a settlenent these
residents are generally associated with the "squatters”
and live in relatively "primitive, unservi ced houses
and tents,.
PROPCSAL AND IMPLICATIONS: the needs and desires of
this particular group are at present largely neglected
in both the rural and urban environnent. 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 |earn
to cope. On the other hand, if the intent is to en-
courage the devel opnent of this particular way of life,

it will be necessary to offer added social and
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econom ¢ support for these peoples. This wll first
require a clear identification of the specific needs
and desires of this group, followed by neans for sat-

i sfying these needs and desires,

During the summer of 1966, the author attended a
nmeeting where a nunber of "land-orientated" famlies
appeal ed to the Federal Governnent for equal assis-
tance to build a hone, whether it be located in a
settlement or in the "bush", It is appeals such as
this which wll have to be net if the "land-orientated"

way of life is to continue.

5) OBSERVATI ON: the "clubs/associations™ conponents rel ated
nost strongly to the "white", "manager", "owner" and
"professional™ social groups, This suggests a cer-

t ain "gap " between the needs of the renaining social
groups and their organized activities.

PROPOSAL ,AND IMPLICATIONS: if 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 aportion of the settlenent's
I nhabitants. The situation will, therefore, continue
to initiate a sense of social discontent. The other
alternative, however, is to attenpt to equally

satisfy the needs and desires for organized activities
of all the representative social groups. This wll

require a sincere appreciation and accurate eval uation
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of the cultural and social activities and aspirations
of each social group. The author proposes that a
pl anni ng team conposed of representatives of all Ioca
social groups and researchers trained in the study of
social relationships and individual devel opnent could

best approach this problem

OBSERVATI ON:  each of the original conponent classes
(see Section 5.2i) forms relatively discrete sub-
networks and nodes in the interaction analysis,, In
order to signify the relative inportance of these
patterns to the over-all problem the patterns can be
designated as "strong", "average" and "weak" accordi ng
to the strengths of the factor loadings. This is
shown for EXAMPLE 1in figures 6d,ée, 6r,6g, 6n, 61,
and 6j. The other EXAMPLES, 2 and l, (which each con-
tain nore than one conponent class), can be shown to
yield simlar patterns.

PROPCSAL AWD | MPLI CATI ONS: the above observati on may
tend to suggest that by dividing conponents into
classes at an early stage of the problemsolving
procedure, the planning team menber is establishing

a predetermned solution. However, this is not true,
since the sub-network patterns are derived entirely
fromthe components and their interaction, with the
division into conponent classes acting as a convenient,

al | - enconpassi ng checklist for the team nenbers,,
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In this way, the team nenber is at |east aware of those
categori es of conponents which he chooses to dis-

regard, and of those which he chooses to include,.

The discrete patterns of conponents from the same

cl asses indicate that the solutions for a parti-

cular conponent class are conpatible within thenselves,
but are fully or partly inconpatible with the sol utfons
for other conponent classes. This neans for exanple,
that while solutions for the conponents "protection
agai nst contagi on" and "unpolluted ground water
supply" (from the sane "Health and Safety conponent
class) would work well together, these solutions would
partly or fully counter the solutions for a conponent
such as "minimum operating costs" (fromthe Econonic

| ncome and Expenditure™ conponent class),

These six general observations exenplify the potential to

the field of settlenent planning of this particular ap-
plication of the methodology, This exanple is in no way
meant to be "complete" Or to "solve" all of the settlenent

pl anning problems: the basic input of information in this
exanpl e coul d undoubtedly be contested; possibly the economc,,
nore tangi bl e class of conponents has been enphasi zed to the
detriment of the nore human, Intangible conponents; certain
conponent groupi ngs seemto be anbi guous (see EXAMPLE 1, sub-
problem [ evel 7,F7). However, herein lies the primary nerit
of such an organizing framework: it nakes 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 nore realistic and

operationally feasible planning tool,

6.2 The Approach Proposed: An Eval uation

Throughout this study the enphasis has been on the devel op-
ment, application and implications of a specific theory and
met hodol ogy to the field of settlenent planning in the Mac-
kenzfe River Delta. Further study is requfred in order for
this approach to becone a practical and sophisticated pl anning
tool. Nevertheless, the results of the work to date are en-
couragi ng, and suggest that at the present stage of devel op-
ment the approach proposed can be a useful general guide for

settlement planners.

The net hodol ogy of fers potential for a nunber of significant
advant ages over the nore traditional planning approaches. As
a reiteration of earlier statenents, sone of these advantages
are:

A, Characteristics of the Methodol ogy:

- the nethodol ogy attenpts to consider the principal

el ements of a problem and the nmain ramfications of

any nunber of courses of action.

- by systematically determ ning conponent interaction

and sub-network patterns, the nethodol ogy produces a

tendency to look in an orderly way for relationships

whi ch might ordinarily be overlooked. The error of



I sol ated cause-and-effect thinking is avoided,

- the nethodol ogy allows one to test froma "total®
or "nolistic" viewpoint what m ght happen to the
system if sone conponent or interaction changes.

- the nmethodol ogy allows for a comprehensive ap-
proach within its general structuring franmework.

- the nmethodol ogy is an innovative rather than an im-
mitative pl anni ng approzch.

- accepting that the cognitive capacity of a human
being is limted, the nethodology allows one to ex-

tend this capacity,,

B. Application of the Methodol ogy:

- each decision is explicitly stated, thereby acting
as a constant check for the decision-maker. Such an
approach encourages objectivity, 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 tenporarily excl uded.

- since the problemis divided into small, manageabl e,
"bit s" of information, the nethodology allows for a
freer and nore efficient nulti-disciplinary inter-
action,

- by regularly reevaluating the conponents 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
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in the situation.
- the net hodol ogy delimits the role of individual part-
icfpants in relation to the total planning process
and in accordance to defined goals and objectives, It,
therefore, allows for greater efficiency in the utili-
zation and mani pul ati on of design resources.
- the methodology makes public the procedures, res-
ponsibilities, and progress of planning endeavors,

thereby allowing for greater public participation.

In order to further devel op the potential of the met hodol ogy
as a planning tool, and to further develop planning in
general in the Wrrth, the author suggests that the fol-
| owi ng research be initiated:
1) a study of the processes of plannfng in the Mac-
kenzie River Delta. Although the theoretical devel op-
nment of the methodol ogy presents planning as a con-
tinuous, iterative process, this continuity and
iteration is largely lacking in operational terns.
Furt her basic and applied research is therefore re-
quired to establish an efffcfent, interacting, multi-
loop, feedback system and to devel op procedures for
maintaining the continuity of planning as a process.
2) a study of the effect of using different scale
ratings in determning matri x interaction,
3) a study of the relationships between the nunber of
conponents for each class and the effect which each

class has on the over-all sub-network patterns,
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ll)a study to determine if the factor |oading cut-off
point, which yields unique factors [see Section 5,2ii1i)
is related to the variance in the |oading of each factor.
5) devel opnent of a technique for a direct,. graphic,
conputer output of the sub-system patterns according
to specified criteria. The author feels that a
graphi c output offers the greatest potential as a neans
of comrunication between a | arge nunber of persons
with varied training and backgrounds,
6) a study to set up an efficiently working communi-
cation system between all nenbers of the planning team
in general, and in particular, between the "professional"
team menbers and the local inhabitants of a settle-
nment .
7) the author, during this study, noted that while a
great deal of "planning" information is avail abl e,
little of this information is in a readily usable
formto a planning team nmenber, It is therefore pro-
posed, that a central data system be established,
based at first onthe existing accounting and record-
keeping facilities used for administrative purposes,
and including information such as:
- denographic conpositions of all areas in the
Mackenzie River Delta at any time.
- through-school, transfer, and other records
show ng novenent of people and famlies from
district to district, together with econonic,

soci al and educational characteristics of the
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novers.
- a properties file containing information on
activities concerni ng each parcel of land:em-
ployment , traffic generation, net profits, etc..
In order to benefit from such a system, the planning
team nust know for what purposes they will use the
data, other than for a description of current trends.
This, therefore, means that the data nust be in a
readily accessible form and that definitions of goals,
measures of efficiency, neasures of correlation,
theories of settlenent growth, and ot her analytical
and synthesizing insights are needed in order to use
such data, Interns of individual and collective hunan
rights, this also neans that, before the data system
isestabl i shed, all persons |nvolved in or affected by
the use of this data nust have a clear idea of the
potential and limitations of such data, The public
nmust then nmake the final decision of whether or not
such a data systemis to be established, and decide

what is to be included in this system

6.3 Conclusion

The Mackenzie River Delta settlenents are in a period of

rapid transition. ihether or not a process of devel opnent

which leads to an increasing self-sufficiency and to a sense

of belonging to a "community" 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 is, there-
fore, necessary to take these needs Into account through the
different stages of development of each culture. And, in
order to do this, it is necessary to draw up a strategy to
guide these transitions, a strategy which facilitates these
transitions with maximumefficiency and minimum social cost.
The Nackenzfe Rfver Delta is in many waysin a very favour-
able position in this regard. Since settlement planning is
relatively new to this ar ea, the possibilities for planning
are not yet totally limited by predetermined principles
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 utilized to the greatest
advantage. The Mackenzie River Delta peoples are progressive,
responsible , and greatly endowed with rich and varied
cultural backgrounds . TItis hoped that this study will in
some wayaid in the developmental process of our Northern

settlements,
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APPENDIX ONE

EXAMPLE 1 - CHARACTERISTICS AMD PEOPLE GROUPED BY
CHARACTERISTICS AND PEOPLE

Section A - LIST OF 95 COMPONENTS

1. Protection against accidents and hazards

2.  Protection against contagion

3. Provision for maintenance of cleanliness

. Provision of adequate daylight, sunshine eand ventilation

5. Protection agai nst excessive noise _

6. P(rjot ection against atnospheric. pollutian and of fensive

odor s

7. Provision from fatigue

8.  Provision of adequate privacy _

9.  Provision of opportunities for normal famly and com-
munity life

10. Protection against moral hazards _

1. Provisions of possibilities for reasonable aesthetic
satisfaction .

12. Nearness to land vehicular system

13, DNearness t0 water vehicular systens

1. Nearness of home to work

15. Nearness of work to recreation

16. DNesrness Of home toO recreation

17. Nearness of horns to shopping =

18, Nearness of home t0 health facilities .

19. Nearness of storage {warchouses) to office and retail
ar eas

20. [Nearness of retail. to industrial areas

23. Nearness of home tO religious facilities

22. Nearness of home to social facilities

23, Nearness Of home tO school facilities

2, -Availability of sewerage

25, Availability of soning protection

26. Proximty to same ethnic area _

27. Proximty to blighted areas (poverty, disease)

28. Separation from blighted areas (poverty, disease)

29, Proximty to mixed USES . o

30. Provision of general residential anmenities
(upkeep, services) . .

31. Maxinum econom c¢ 1nconme fromthe land (capital gain)

32. H gh assessed |and val ue

. Strong conpetitive "pull" of the area

3. Prospective investment i n public inprovenents
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Ni ni um | ocal property taxes

Minimum operating costs

Maximum i nterest on capital invested in present and
future inprovenents

Maxi mum product sales potential at particular site
M ni mum conmmut i ng expenses

M ninunlinFrovenent costs

Large supply of conpetitive settlenent |and

H gh intensity of land developm nt

Good drai nage characteristics of soil

Land not subject to flooding

Low turnover of occupancy

Increasing intensity of adjacent |and use
Decreasing intensity of adjacent |and use
Unpol | ut ed ground wat er suEpIy
Proaective orientation with respect to prevailing
W nds

Uilization of natural pleasing features of |andscape
Ease o'f marketability of land titles

M ni mum anticipated risk in investnents

Minimum i nterest on borrowed noney

Maxi mum i nterest on | oaned noney

Convenient to streans of pedestrian traffic

Maxi mum knowl edge of change of patterns of value
through tinme

Maximum know edge of use pattern change through tine
Maximum know edge of "whims" of |and owners
Maximum know edge of "whims" of |and occupants

M ni mum specul ati ve subdi vi sion of |and

M ni mum | and vehicul ar traffic congestion
Diversification in industry

Variety and opportunity for choice in way of life
Freedom from ethnic conflict

Al owi ng "fringe" devel opments to occur

Children 0-16 of local famlies

Children 0-16 of non-local fanmlies

Native girls 16-21

Nat i ve boys 16-21

White girls 16-21

white boys 16-21

Unmarried native wonmen (over 21)

Unmarried native nen (over 21)

Unmarried permanent white wonen

Unmarried permanent white nen

Unmarried transient white woren

Unmarried transient white nen

Local married native couples

Non-|ocal married native couples

Married permanent white couples

Married transient white couples

Trades | abor

Skilled Iabor
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Unski | I 'ed | abor

Managerial and professional enploynent

Sel f-enpl oyed as owner/nmanager

Sel f-enpl oyed as harvester of natural resources
Unenpl oynent

Gainful enpl oynent in hone

"Employment™ "asvocational student

Membership in educational clubs/associations
Menbership in conmmunity and service clubs/associations
Mermber ship in occupational clubs/associations
Menbership in religious groups

Menbership in recreational clubs/associations
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EXAMPLE 1 - CHARACTER STICS AND PECPLE croupeED BY
CHARACTERISTICS AND PEOPLE
Section B - GRAPH OF WIGENVALUES
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EXAMPLE 1 a CHARACTERISTICS AND PEOPLE: GROUPED BY
. CHARACTERISTICS AND PEOPLE
Section B - EIGENVALUES (CONT'D).
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BEXAMPLE 1
Section C - FACTOR BREAKDOWNS

SUB- PROBLEM LEVEL Two - (Two Facto-21 Sol ution)

Factor One (F1) - lMoney, Trade and bfficiency
Fact or
Loadi ng
33, Strong conpetitive "pull" of the area .8
31. Maxi mum econom c inconme fromthe | and
(capital gain) .7
37. Maximum interest on capital invested in
present and future inprovenents 7
51. Ease of marketability of land titles W T
52. Minimum anticipated risk in investnments .7
58. Maximum know edge of "whims" of |and owners .7
85. Managerial and professional enploynent .7
86. Self-enployed as owner/manager .7
32. High assessed land val ue .6
3. Prospective investnent in public inprovenents .6
36. M ninum operating costs .6
38. Maxi mum product sales potential at particular site .6
140, Mnimm inprovenent costs W6
46, Increasing intensity of adjacent |and use .6

56. Maxi mum know edge of change of patterns of val ue

t hrough time b
59. Maximum know edge of "whims" of |and occupants .6
19. Nearness of storage (warehouses) to office and ‘

retail areas .5
42, Hgh intensity of land devel oprent .5
43, Good drainage characteristics of soil .5
4. Land not subject to flooding .5
45.  Low turnover of occupancy .5
49. Protective orientation wth respect to prevailing

winds .5
50. UWilization of natural pleasing features of

| andscape .5
53. Mnimuminterest on borrowed NDNey .5
57. Maxi num know edge of use pattern change through '

tinme .
61. Mninmumland vehicular traffic congestion ,?
93. Menbership in occupational clubs/associations .5
20, Nearness of retail to industrial areas Jy
2. Availability of sewerage A
30. Provision of general residential anmenities

(upkeep, services) A
39. Mninmum comrmuting expenses A



Factor Two (F2) - Convenience and Protection

16,
21,
22,
17.
18.
23.
70.
71.
95.
2.

3.
68.

ol.
..

10.
11.
0.
55.
62.
66,
69.

- Youths and Children

Near ness of honme to recreation

Nearness of home to religious facilities
Near ness of honme to social facilities
Near ness of hone to shoPpin?

Near ness of hone to health fac
Near ness of honme to school faci
White girls 16-21

White boys 16-21

Membership in recreational clubs/associations
Protection against contagion

Provision for maintenance of cleanliness
Native girls 16-21

Membership in religious grouEs

Provision of adequate daylight, sunshine and
ventilation

Protection against noral hazards

Provisions of possibilities for reasonable
aesthetic satisfaction

Near ness of honme to work

Convenient to streans O pedestrian traffic
Diversification in industry

Children 0-16 of local famlies

Native boys 16-21

lities
lities

SUB-PROBLER LEVEL FOUR =~ (Four Factor Solution)

Factor One (F1) -  Money, Trade and Efficiency

33. Strong competitive "pull" of the area

37. Maximum interest on capital invested in present
and future inprovenents

52. Mnimum anticipated risk in Investnents

56, Maxi mum know edge of change of patterns of val ue
t hrough time

58, Maximum know edge of "whims" of |and owners

85. Managerial and professional enpl oynent

86. Self-enployed as owner/manager

31. Maximum econom ¢ incone fromthe |and
(capital gain)

3. Prospective investment in public inprovenents

36, Mnimm operatfng costs

38. Maxi num product sales potential at particular site

40. M nimum | nprovenment costs

43. Good drainage characteristics of soil

Fact or
Loadi ng

o7
o7
o7
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L. Land not subject to flooding

46. Increasing intensity of adjacent |and use

L9. Pyoéective orientation with respect to prevailing
W nds

50. Uilization of natural pleasing features of
| andscape

51. Ease of marketability of land titles

53. Mnimuminterest on borrowed noney

57. Maximum know edge of use pattern change through
time

59. Maximum knowl edge of "whims" of |and occupants

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

2. Availability of sewerage

32. H gh assessed |and val ue

42, Hgh intensity of |and devel opnent

45. Low turnover of occupancy

61, Minimum | and vehicular traffic congestion

93. Menbership in occupational clubs/associations

30. Provision of general residential anenities
(upkeep, Services)

35. Mnimum | ocal property taxes

39. Minimum commuting expenses

Factor Tw (F2) - Convenience- Children, Youths,

Unmarried Natives

16. Nearness of hone to recreation

21 . Nearness of home to religious facilities

22, Nearness of home to social facilities

17. Nearness of hone to shopping

23. Nearness of hone to school facilities

15. Nearness of work to recreation

18. Nearness of hone to health facilities

66. Children 0-16 of local famlies

67. Children O 16 of non-local famlies

69. Native boys 16-21

71. '"Wite boys 16-21

72. Unnmarried native wonen (over 21)

73. Unnmarried native men (over 21)

12. Nearness to land vehicul ar system

13. Nearness to water vehicular systens

1L.. Nearness of home to work

55. Convenient to streans of pedestrian traffic

68. Native girls 16-21

75. Unmarried permanent white nen

Fact or
Loadi ng

L] L] [ ] L] L] L] L
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Factor Three (F3) - Protection and Labor

8. Provi sion of adequate privacy

2. Protection agai nst contagion

L. Provi sion of adequate daylight, sunshine and
ventilation

10. Protection against noral hazards

62. Diversification in industry

83, Skilled |abor

8L, Unskilled |abor

i, Menbership in religious groups

3. Provi sion for maintenance of cleanliness .

58

Availability of sewerage
Unpol | ut ed ground water supply

Factor Four (Fl) -  Health- ’ite Adult s

6. Protection agai nst atnospheric pollution and
of fensi ve odors

11. Provisions of possibilities for reasonable
aesthetic satisfaction

2. Protection against contagion

3. Provision for maintenance of cleanliness

74, Unmarried pernmanent white wonen

76. Unnarried transient white wonen

81. Married transient white couples

80. Married permanent white couples

SUB-PROBLEY LEVEL SEVEN -

Factor One (FI) - Money, Trade_and Efficiency
31. Maxi mum econom ¢ i ncone fromthe land
(capital gain)

33, Strong conpetitive "pull" of the area

37. Maxinuminterest on capital invested in
present and future inprovenents

51. Ease of marketability of land titles

52. Minimum anticipated risk in investnents

56, Maxi mum know edge of change of patterns of val ue
through tine

58. Maxi mum know edge of "whims" of |and owners

(Seven Factor Sol ution)

Fact or
Loadi ng

.
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Fact or
Loadi ng

59. Maxirmm know edge of Mwhims" of land occupants T
86. Self-enployed as owner/nanager .7
32, H gh assessed land val ue 6
36, "Mninum operating costs .6
38. Maximum product sales potential at particular site .6
57. Maxi mum know edge of use pattern change through ¢

tinme .
85. Managerial and professional employme t .6
19. Nearness of storage (warehouses) to office and

retail areas 5
20. Nearness of retail to industrial areas .5
3. Prospective investment in public inprovenents .5
45. " Low turnover of occupancy .5
46. Increasing intensity of adjacent |and use 5
61.  Mnimmland vehicular traffic congestion .5
93. Menbership in occupational clubs/associations .5
25. Availability of zoning protection ol
Factor Two (F2)- convenience
16. Nearness of hone to recreation .7
21. Nearness of home to religious facilities o7
22. Nearness of home to social facilities o7
12. ©Nearness to |and vehicul ar system .6
17. Nearness of honme to shopping .6
23. Nearness of hone to school facilities .6
55. Convenient to streams of pedestrian traffic .6
1. Nearness of hone to work .5
15. Nearness of work to recreation .5
29. Proximty to nmixed uses .5
39. Minimum connutin? expenses 5
42, High intensity of |and devel opnent o5
95. Menbership in recreational clubs/associations .5
94. Menbership in religious groups i
Factor Three (F3)- ['Unsettled" vative Peoples
69, Native boys 16-21 .6
73. Unnmarried native nmen (over 21) .6
79. Non-local married native couples .6
88. Unenpl oynent .6



gg. Al ow ng "fringe" devel opments to occur

. Native girls 16-21
72. Unmarried native women (over 21)
13. Nearness to water vehicular systens
62. Diversification in industry
6. Freedom from ethnic conflict

Factor Four (FL4) - Health- white idults
2.  Protection against contagion _
6. Protection against atnospheric pollution and

of fensi ve odors

L.

3. Provi sion for waintenance of cleanliness

1. Provisions of possibilities for reasonable
aesthetic satisfaction

80. Married pernanent white coupl es

L. Provi sion of adequate daylight, sunshine and

ventil ation

Factor Five (F5) - #Health- white Youths and

Unmarried Jhites

7%. Unmarried pernmanent white wonen

1 « Nearness of hone to health facilities
70. white girls 16-21

71. White boys 16-21 o

67+ Ol igeRn00~160hf sl ofcam lfia@f 1 i es

75. Unmarried permanent white nmen
86. MNatrarvéed trané-21t white women
girls

Factor Six (F6) - Land Characteristics

i3, Good drai nage characteristics of soil
M%- Land not subject to flooding
48, Unpolluted ground water supply

Protection against accidents and hazards

Fact or
Lo ading

FHEHFEvann

L]
—

&~ o ovo—l

. . . ¢ e o

L] .

AT



Fact or
Loadi ng

49. Protective orientation with respect to prevailing

W nds .7
2. Availability of sewerage &
40, Mnimum inprovement costs .6
50, UWilization of natural pleasing features of

| andscape .5
53. Mninuminterest on borrowed noney .5
55. Convenient to streams of pedestrian traffic A
Factor Seven (#¥7)- Labor and Privacy
83. Skilled Iabor .6
8. Provi sion of adequate privacy W5
82. Trades |abor .5
5 Protection agai nst excessive noise L
10, Protection against noral hazards i
47. Decreasing intensity of adjacent |and use ol
SUB-FROBLEM LEVEL TEF - (Ten Factor Solution)
Factor One (¥1)- Money, Trade and Ef ficiency
31. Maxi num econom c incone from the |and

(capital gain) .8
33, Strong conpetitive "pull" of the area .8
32, High assessed |and val ue o
36, Mnimum operating costs T
38. Maxi mum product sales potential at particular site .7
S51. FEase of marketability of land titles ol
85. Managerial and professional enpl oynent o7
86. Self-employed as owner/manager -7
3L, Prospective investment in public inprovenents .6
37. Maxinum interest on capital invested in present

and future inprovenents .6
52. Mnimumanticipated risk in investnents .6
30, Provision of general residential anenities 5
l2. Hgh intensity of |and devel opnent .5
L6. Increasing intensity of adjacent |and use 5
19. Nearness of storage (warehouses) to office and

retail areas it
39. Mninum commuting expenses ol

A?2
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Fact or
Loadi ng
5®. M ninum inprovement costs U
. Maxi num know edge of "whims" of |and owners i
Factor Two (F2) - Convenience
21 . Nearness of hone to religious facilities .8
22. Nearness of home to social facilities o7
23. Nearness of home to school facilities o7
16, Nearness of home to recreation .6
17. Nearness of hone to shopping .6
94. Menbership in religious groups .6
05.. Membership in recreational clubs/associatiens 6
10. Protection against noral hazards .5
1. Nearness of honme to work ol
Factor three (F3)- Health and Safety- Jhite Adults
1. Protection against accidents and hazards e
2. Protection against contagion o7
6. Protection agai nst atnospheric pollution and
of fensi ve odors o7
3. Provision for maintenance of cleanliness .6
1. Provisions of possibilities for reasonable
aesthetic satisfaction .6
. Provi sion of adequate daylight, sunshine and
ventilation .5
80. Married permanent white couples 5

Factor Four (F4) - 'Unsettled" Native Peoples

L2
it o~onon o

65, Allow ng "fringe" devel opments to occur
69. Native boys 16-21

73. Unmarried native nen (over 21)

88. Unenpl oyment

62. Diversification in industry

79. Non-local married native couples

8%a Unskilled | abor

68, Native girls 16-21

[

[
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Fact or
Loadi ng
72. Unmarried native women (over 21) il
Factor Five (F5) - Children, Youths and Unmarried
(Jhite and Native)
66, Children 0-16 of local famlies .8
68. Children 0-16 of non-local fanilies .8
70. White girls 16-21 _ .6
Z%. Unmarried pernmanent white wonen .6
. -Nativegirls 16-21 o5
.. Wite boys 16-21 5
2. Unmarried native wonen (over21) 5
5« Unmarried permanent white nen ok
Factor Six (F6) - Land Characteristics
13, Good drainage characteristics of soil 9
L, Land not subject to flooding .9
L9. Protective orientation with respect to prevailing .
"~ winds :8
18, Unpol | uted ground water supply o7
2li. Availability of sewerage .6
Ll0. M ninum inprovement costs Wb
53. DMinimum interest on borrowed noney .5
50. UWilization of natural pleasing features of
| andscape ol
Factor Seven (F7) - 1Intensitivity eof Activities
29. Proxinmity to mxed uses o6
55. Convenient to streanms of pedestrian traffie o6
12. Nearness to land vehicular system .5
2. Hgh intensity of land devel opnent .5
46 Increasing intensity of adjacent |and use w5



A5

Factor Eight (F8) - Convenience

Fact or
Loadi ng

Nearness of retail to industrial areas. .
Nearness of work to recreation .

Near ness of storage (warehouses) to office and
retail areas

Near ness of home to work

Near ness of hone to shopping

Near ness of honme to health facilities
Unmarried transient white wonen

- =N .
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Factor Nine (F9)- Know edge of Present and Future
Pat t er ns

56. ?%xinug1knomﬂedge of change of patterns of value

rough tine .8

57. yfﬁ%mum know edge of use pattern change through 8
59, Maximumknowledge of "whims" of | and occupants .8
58, Maximum know edge of "whims" of |and owners -7
1. Minimum |and vehicular traffic congestion b
Factor Ten (F10) - Labor
82, Trades |abor o
83, Skilled Iabor o7
8l.. Unskilled Iabor a5
SUB-PROBLEM LEVEL THIRTEEN - (Thirteen Factor Sol ution)
Factor One (F1) - lMonev , Trade and Bfficiency
31. Maxi mum economi ¢ i ncone fromthe | and 8

(capital gain) "8
33, Strong conpetitive "pull" of the area .
32. High assessed | and val ue -7
36, Minimum operating costs -7

38. Maxi mum product sales potential at particular site -7
S51. Ease of narketability of land titles o7
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Factor Four (F4) - T'Unsettled" Wative Peopl es
Fact or
Loadi ng
88, Unenpl oynent .7
62, Diversification in industry W6
8L. Unskilled |abor o6
65. Al lowi ng "fringe" devel opnents to occur o5
69. Native boys 16-21 5
73. Unnarried native nmen (over 21) .5
87. Self-enployed as harvester of natural resources .5
13. Nearness to water vehicular systens i
72. Unnarried native wonen (over 21) an
Factor Five (F5) - Children
66. Children O 16 of local famlies V9
67. Children 0-16 of non-local famlies .9
Factor Six (F6) - Land Characteristics
L3, Good drainage characteristics of soil .9
4y, Land not subject to flooding .9
49. Protective orfentation with respect to prevailing
. Wi nds .8
48. Unpol | uted ground water supply o7
2, Availability of sewerage .6
4O, Minimum i nprovement costs 5
53, M ninuminterest on borrowed noney .5
50, Uilization of natural pleasing features of
| andscape ol
Factor Seven (F7)- Retail and Industrial Convenience
20, Nearness of retail to industrial areas o7

19. Nearness of storage (warehouses) to office and
retail areas .6



A8

Factor Eight (F8) - Intensitivity of activities

Fact or

Lo ading
27+ REAXhEELY 1601 BUCYeHPERI ar N
he; =~ : system .5

Hgh intensity of land devel opnment .5

6. Increasing intensity of land use _ .5
55, Convenient to streams of pedestrian traffic Ay
Factor Nine (F9) - Knowledge of Present and

Mfature Jatterns

56. ' Maxi mum know edge of change of patterns of val ue

through timne .8
57. Maxi mum know edge of pse pattern change through 4

tine .8
59. Maxi mum know edge of "whins" of |and occupants .8
58. Maxi mum know edge of "whims™ of |and owners o7
Factor Ten (F10) - Lgbor and Youth

70. White girls 16-21 .7
71. -Wite 16-21 .7
82. Nates Vaorbgyls 16-21 W6
. ol
83, Skilled |abor ol
Factor' Eleven (F11) - Total Community Spirit
6li. Freedom from ethnic conflict .6
35. Mnimum |l ocal property taxes .5
93. Menbership in occupational clubs/associations L

Factor Twelve (F12) - Permanent Married Couples

78. Local nmarried native couples o7



Fact or
Loadi ngs
80, Married permanent white couples .6
13. Nearness to water vehicular systens L
Factor Thirteen (F13) - Separate4 From Rlichted Areas
28. Separation from blighted areas (poverty, disease) .7
83; Al | @bl idbor Of sewerage b
i
SUB~-PROBLEM LEVEL EIGHATEEN - (Eighteen Factor Solution)
Factor One (F1) - Hdoney, Trade and Lfficiency
31. Maxi mum econom c incone from the |and
, capital gain) .8
33. Strong conpetitive "pull" of the area .8
36. Mninum operating costs .8
32, Hgh assessed land val ue _ .7
37. Maxinmum interest on capital invested on present
and future inprovenents o7
38, Maximum product sales potential at particular site .7
34. Prospective investment in public inprovenents .6
L6. Increasing intensity of adjacent |and use .6
51. Ease of marketability of land titles .6
52. Mnimm anticipated risk in investments .6
85. Managerial and professional enployment .6
86, Self-enployed as owner/nanager .6
L2. Hgh intensity of |and devel opnent _ .5
19. Nearness of storage (warehouses) to office and
retail areas on
4o. M ni mum improvement cOStS A

Factor Two (F2) - CGonvenience

16. Nearness of home to recreation
17. Nearness of hone to shopping
21, Nearness of home to religious facilities

) L] .

Al



Fact or
Loadi ng
23. Nearness of home to school facilities .8
22. Nearness of home to social facilities o7
18. Nearness of home to health facilities .6
1,. Nearness of honme to work 5
15, Nearness of-work to recreation .5
9y, Menbership in religious groups .5
95, Menbership in recreational clubs/associations .5
10. Protection against noral hazards ol
Factor Three (F3) - Health_ and Safety
2. Protection against contagion .8
L. Protection against accidents and hazards .7
3. Provi sion for naintenance of cleanliness o7
6. Protection against atnospheric pollution and
of fensi ve odors o7
. Provi sion of adequate daylight, sunshine and
ventilation .
11. Provisions of possibflities for reasonable
aesthetic satisfaction .5
Factor Four (FL4) - Land Characteristics
43. Good drainage characteristics of soil e
44y. Land not subject to flooding .9
4o. Pyoéective orientation with respect to prevailing 8
W nds .
48, Unpolluted ground water supply .7
24, Availability of sewerage .6
- b0 M nimum improvement COStS .5
53, Mninuminterest on borrowed noney .5
50. Uilization of natural pleasing featuresof
Landscape ol
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Fec tor Five (F5) - Hative Youths, Unmarried and Couples
Fact or
Loadi ng
72. Unmarried native wonmen (over 21) o7
73. Unnmarried native men (over 21) <7
69. Native boys 16-21 .6
68. Native giTls 16-21 .5
78. Local married native couples .5
79. Non-local married native couples .5
88. Unenpl oynent _ .5
13. Nearness to water vehicular systems A
Factor Six (F6) - wWhite Adults
7h. Unmarried permanent white wonen .7
81, Married transient white couples -7
75¢ Unnarried pernanent white men .5
76. Unmarried transi ent white wonen .5
80. Married permanent white couples .5
Fact or Seven (F7) - Knowledge Of Prasent and
Fut ure Patterns

56. Maxi num know edge of change ofpatterns of value

through tine .8
57. Maxi mum know edge of use pattern change through 8

tine .
59. Maxi num know edge of "whims" of |and occupants .
58. Maxi mum know edge of "whins" ofland owners o7
Factor Eight (r8) - Labor
82. Trades |abor .8
83. Skilled |abor .8
8ly. Unskilled |abor o7
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Factor N ne (F9) - 1Intensitivity of Activities

29. Proximty to mxed uses
12. Nearness to land vehicular system
%g. Increasing intensity of adjacent |and use

. Convenient to streans of pedestrian traffic

L2, Hgh intensity of land devel oprent

Factor Ten (F10) - Unmarried Transi ent .hite len

77. Unmarried transient white nmen

Factor Eleven (F11)- Total Community Spirit

6li, Freedom from ethnic conflict

Factor Twelve (F12) - Children

66. Children o0-160flocal famlies
67. Children 0-16 of non-local famlies

Fact or
Loadi ng

Fultuion

Factor Thirteen (F13)- Separated From Blighted Areas

28. Separation from blighted areas (poverty, disease) o7

LO, Minimum inprovenent costs

Factor Fourteen (F14) - Retail and Industrial

Convenience

19. Nearness of storage (warehouses) to office and

retail areas _ _ _
20, Nearness of retail to industrial areas

A22



Factor Fifteen (F15) = Ouner, lMsnager, Profe-sional |
Factor
Loading

85. Managerial and professional enploynent .5
86. Self-enployed as owner/nanager .
Factor Sixteen (F16) - Youths
70. White girls 16-21 .6
71. white boys 16-21 .6
Factor Seventeen (F17) - Vocational 3tudent
90. "Employment" as vocational student o
5. Protection against excdessi ve noise n
62, Diversification in !NAustry .
Factor Eighteen (F18) - Variety and Travelling Expenses
63, Variety and opportunity for choice in way of life 6
39. M ni num commuti ng expenses 5
SUB-PROBLEM LEVEL TWENTY - (Twenty Factor Solution)
Factor One (F1) - Mney, Trade, and_ &fficiency
31. Maximum econom ¢ incone fromthe | and

(capital gain) .8
33. Strong conpetitive "pull" of the area .8
36, Minimum operating costs .8
32. Hgh assessed |and val ue _ 7
37. Maximum interest on capital invested in present

and future inprovements _ _ _ T
38. Maximum product sales potential at particular site ,7
34, Prospective investnment in public inprovenents .6
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Factor Four (Fl4) - Land Characteristics
Fact or
Loadi ng

L3. Good drainage characteristics of soil 29
Lly. Land not subject to flooding o .9
4l9. Protective orientation W th respect to prevailing

W nds .8
418, Unpol | uted ground water supply o7
2L, Availability of sewerage .6
4LO. M njmum jnprovenent costs . 5
50. UWilization of natural pleasing features of

| andscape ol
53, Minimum interest on borrowed noney L
Factor Five (F5) - Native Youths, Unmarried and Couples
72. Unmarried native women (over 21) o7
73.. Unmarried native nen (over 21) o7
68, Native girls 16-21 .6
69 . Native boys 16-21 _ +6
79. Non-local "nmarried native couples 5
g§: Local married native couples o

Unenpl oynent A
Factor Six (Fé6) - white Adults
81. Married transient white couples .7
76. Unmarried transient white women .6
4. Unmarried permanent white wonen .6

‘Factor Seven (F7)- Vocational 3tudent

90. "Employment" as vocational student .5
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Factor Eight (F8)- Labor

Factor

Loadi ng
a2. Trades |[abor .8
83. Skilled I|abor .8
8L. Unskilled |abor o7
Factor Nine (F9)-Intensitivity of Activities
29. Proximty to mxed uses o7
12. Nearness to. l|and, vehicular system .5
L2. Hagh intensity of land devel opnent J
46. Increasing intensity of adjacent |and use A
55. convenient to streans of pedestrian traffic A

Factor Ten (F10) - Retail and Industrial Convenience

19. Nearness of storage (warehouses) to office
and retail areas _ _ .7
202 Nearness of retail to industrial areas o7

Factor Eleven (F11)- Travelling Hxpenses

39. Mnimm comuting expenses .5

Factor Twelve (F12) - Children

66, Children O 16 of local famlies .9
67. Children 0-16 of non-local famlies .9



Factor Thirteen (F13) -_Land Oiented Peoples
Fact or
Loadi ng
87. Self-enployed as harvester of natural resources .5
88. Unenpl oynent
Factor Fourteen (F1l) - Separation Prom Blighted Areas
28. Separation from blighted areas (poverty, disease) o7
Factor Fifteen (F15) - No Fatigue
7. Provision from fatigue o0

Factor Sixteen (#6)Unmarried Transi ent white V¥en

77. Ummarrird transient white nen .6
Factor Seventeen (F17) - Knowledge of Present and Future
Patterns

56. Maximum know edge of change of patterns of val ue

through time .8

57. Maximum know edge of use pattern change through g
: time .

59. Maximum know edge of "whims'" of |and occupants .8

58. Maxi mum knowl edge of "whims" of |and owners .7

Factor Eighteen (F18) - Community Spirit
60. M ni num specul ative subdivision of |and 6
6ly.  Freedom from ethnic conflict Jr
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Factor Nineteen (F19)-Ethnic I nteraction

26, Proximity to same ethnic area
92. Menbership in community and service clubs/
associ ati ons

Factor Twenty (F20) - Local Couples' way of Life

63, Variety and opportunity for choice in way of life
78. Local married native couples
80. Married permanent white couples

A20
Fact or
Loadi ng
.5
5
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EXAMPLE 1 < CHARACTERI STICS AND peoPIE GROUPED BY | /’ﬁ

CHARAGTERISTICS AND PEOPLE ‘
Section D - DIAGRAM OF FACTOR GROUPINGS @ 7@

PROBLEM
DEFINITION

2 b 7 10 13 18 20
| 1 1 1 J

SUB~-PROBLEM
LEVEL
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EXAMPLE 2 - CHARACTERI STICS GROUPED BY CHARACTER STI CS

Section A - LIST OF 68 COVPONENTS

Protection against accidents and hazards

Protection against contagion

Provi sion for maintenance of cleanliness

Provi sion of adequate daylight, sunshine and

ventilation

Protection agai nst excessive noise

Protection against atnospheric pollution and

of fensi ve odors

Provision from fatigue

Provi sion of adequate privacy

Provi sion of opportunities for normal famly and

comunity life

Protection against noral hazards

Provision of possibilities for reasonable aesthetic

satisfaction

Nearness to |and vehicul ar system

Near ness to water vehicular syst ens

Near ness of home to work

Near ness of work to recreation

Near ness of home to recreation

Near ness of honme to sho pin?

Near ness of honme to health tacilities

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

20. Nearness of retail to industrial areas

21, Nearness of hone to religious facilities

22, Nearness of home to social facilities

23. Nearness of hone to school facilities

2. Availability of sewerage

25. Availability of zoning protection

26, Proximity to same ethnic area

. Proximty to blighted areas (poverty, disease)

28, Separation from blighted areas (poverty, disease)

29, Proximty to mxed uses

30, Provision of general residential anenities
(upkeep, services)

31, Maxi mum econom ¢ income fromthe |and (capital gain)

32. H gh assessed |and val ue

33, Strong competitive "pull" of the area
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Prospective investment in public inprovenents

M ni mum | ocal property taxes

M ni num operating costs

Maxi mum interest on capital invested in present
and future inprovenents

Maxi mum product sales potential at particular site
M ni mum commuting expenses

Minimum i nprovenent costs

Large supply of conpetitive settlenent |and

High intensity of |and devel opnent

Terrain slope of 0 degrees

Terrain slope of 0-15 degrees

Terrain slope of 15+ degrees

Good drainage characteristics of soil

Land not subject to flooding

Low turnover of occupancy

Increasing intensity of adjacent |and use
Decreasing intensity of adjacent |and use
Unpol | ut ed ground wat er supply

Pyoéective orientation with respect to prevailing
W nds

Utilization of natural Pleasing features of | andscape
Ease of marketability of land titles

M ni mum anticipated risk in investnents

M ni mum i nterest on borrowed noney

Maxi mum i nterest on | oaned noney

Convenient to streams of pedestrian traffic

Maxi mum knowl edge of change of patterns ofval ue
through tinme

Maxi mum know edge of use pattern change through tine
Maxi mum know edge of "whims" of |and owners

Maxi mum know edge of "whims" of |and occupants

M ni num specul ative subdivision of | and

Minimum | and vehicular traffic congestion

D versification in industry

Variety and opportunity for choice in way of life
Freedom from ethnic conflict

Al l owi ng "fringe" devel opments to occur
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EXAMPLE 2 . CHARACTERI STI CS GROUPED BY CHARACTERISTICS
Section B - GRAPH OF EIGENVALUES
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6 REFER TO GRAPH ON FOLLOWING PAGE-FOR LARGE
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EXAMPLE 2 . CHARACTERI STI CS GROUPED BY CHARACTERISTICS
Section B -~ EIGENVALUES ( CONT' D)
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EXAMPLE 2
Section ¢ -~ FACTOR BREAKDOMNS

SUB-PROBLEM LEVEL TWC-(Two f actor solution)

Factor One (Fl) -loney, Trade and Wfficiency

Fact or
Loadi ng
33, Strong conpetitive "pull" of the area .8
37. Maxinuminterest on capital invested in present
and future inprovenents .7
L9. Increasing intensity of adjacent land use 7
55. Mninum anticipated risk in investnents .7

31. Maxi mum econom ¢ i nconme from the land
(capital gain)
3L, Prospective investment in public inprovenents
36, Mninum operating costs
. 38.  Maxinum product sales potential at particular site
éﬁ. M ni num i nprovenent costs
61

[

.

Ease of ? marketability of land titles

61, Maxi mum know edge of "whims" of |and owners

2h ., Availability of sewerage

32. High assessed |and val ue

L2, Hgh intensity of land devel opnent

u6. Good drainage characteristics of soil

L7, Land not subject to flooding

52. Prgﬁective orientation with respect to prevailing
Wi nds

53. UWilization of natural pleasing features of

‘ | andscape

56. Mninum interest on borrowed noney

59. Maxi num know edge of change of patterns ofval ue
through tinme

62, Maxi mum knowl edge of "whims" of [and occupants

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

30. Provision of general residential anenities

) (upkeep, services)

L8, Low turnover of occupancy

58, Convenient to streams of pedestrian traffic

60 » Maxi mum know edge of use pattern change through
time

« © @ o o
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Factor Two
15. Nearness
16. Nearness
17. Nearness
21. Nearness
22. Nearness
23. Nearness
1%. Near ness
168. Nearness
12, Nearness
13. Nearness
29.

to

(F2) - Convenience

work to recreation

hone to recreation

home to shopping

home to religious facilities
hone to social facilities
hone to school facilities
home to work

hone to health facilities

| and. vehicular System

ness to water vehicul ar systems
Proximty to m xed uses

Fact or

Loadi ng

site

. SUB-PROBLEM LIVEL THREE ~ (Three Factor Sol ution)

Factor one (F1) - loney, Trade and ifficiency

33. Strong conpetitive "pull" of the area

37. Maximum interest on capital invested in present
and future inprovenents

55. Mnimum anticipated risk in investments

31. Maxi num econom c inconme fromthe |and
(capital gain)

34. Prospective investment in public inprovenents

36, Mninum operating costs

38. Maxi mum product sales potential at particular

40« Mninum | nprovenent costs

4L9. Increasing intensity of adjacent |and use

5L. Ease of marketability of land titles

61. Maxi mum know edge of "whims" of |and owners

24, Availability of sewerage

30. Provision of general residential anenities
(upkeep, services)

32. High assessed |and val ue

k2., Hgh intensity of |and devel opnent

I16. Good drainage characteristics of soil

47. Land not subject to flooding

8. Low turnover of occupancy

52. Pyoéective orientation wth respect to prevailing
W nds

53. UWilization of natural pleasing features of
| andscape

56. Mnimuminterest on borrowed noney

59. Maxi num know edge of change of patterns of value

through tine
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Fact or
Loadi ng
62. Maxi mumknowdddge "whims" of |and occupant s .5
11. Provision of possibilities for reasonable
6o aesthetic satisfaction i
. Maximum know edge of use pattern change through
time ob
Factor Two (F2) - Convenience
15. Nearness of work to recreation .8
16. Nearness of home to recreation .8
17. ©Nearness of home to shopping 8
21. Nearness of hone to religious facilities .8
22. Nearness of home to social facilities .08
23. TNearness of home to school facilities .8
1%. Newness of home to work o7
13, Nearness of hone to health facilities .6
12. Nearness to land vehicul ar system .5
13. Nearness to water vehicul ar systens 5
29, Proximity to mixed uses .5

Factor Three (F3) - Health and Safety

2, Protection against contagion o7
6, Protection against atmospheric pollution o7
1. Protection against accidents and hazards 6
3. Provi sion for maintenance of cleanliness .6
It Provi sion of adequate daylight, sunshine and

ventilation .6
S. Protection against excessive noise .5
8. Provi sion of adequate privacy .5
11, Provision of possibilities for reasonable

aesthetic satisfaction L
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SUB-PROBLEM LEVEL FIVE - .(FiveFs tor Sol ution)

Factor One (Fl) - loney, Trade and Efficiency
Fact or
Loadi ng
33 . Maxi num econom c inconme fromthe | and
capital gain) .8
33 trong conpetitive "pull" of the area .8
32. H gh assessed |and val ue o7
36. Mninum operating costs .7
37. Maximum interest on capital invested in present
and future inprovenents .7
38. Maxi mum product sales potential at particular site 7
42. Hgh intensity of |and devel opnent .0
49. Increasing intensity of adjacent |and use Wb
S5L. Ease of marketability of land titles .0
55. Mninmum anticipated risk in investments .0
19, Nearness of storage (warehouses) to office and
: retail areas .5
34. Prospective investnment in public inprovements .5
39. Mnimm comuting expenses .5
11. Provision of possibilities for reasonable
aesthetic satisfaction o
20. Nearness of retail to industrial areas A
30+« Provision of general residential amenities L

Factor Two (F2) - Convenience

15. . Nearness of work to recreation

16. -Nearness of hone to recreation

17. - Nearness of home to shopping

21.. -Nearness of hone to religious facilities
22. Nearness of hone to social facilities
23. Nearness of honme to school facilities
1. Nearness of hone to work

18.. Nearness of home to health facilities
29. Proximty to mxed uses

12, Nearness to land vehicul ar system

13, Nearness to water vehicular systens

L] L ) [ L) . L ) L] L] [ ]
U1\ © ©>—J 0o 0o D 0o 00 0o
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Factor Three (F3) - Health and Safety

2. Protection agai nst contagion .8



SQ
30.

Provisisn for mai ntenance of cleanliness
Protection against atnospheric pollution and
of fensi ve odors

Protection against accidents and hazards
Provi sion of adequate daylight, sunshine and
ventilation

Provision of possibilities for reasonable
aesthetic satisfaction

Protection agai nst excessive noise

Provision of general residential anenities
(upkeep, services)

Factor Four (Fl) - Knowledgeof Presentand Future

60. Maximum know edge of use pattern change through
time

59. Maximum know edge of change of patterns of val ue
t hrough tine

62, Maximum know edge of "whims" of |and occupants

5. Protection against excessive noise

61. Maxi num know edge of "whims" of |and owners

65. Diversification in industry

67. Freedom from ethnic conflict

68, A low ng "fringe" devel opnents to occur

8. Provi sion of adequate privacy

10. Protection against noral hazards

Factor Five (F5) - Lend Characteristics

416, Good drainage characteristics of soi

47. Land not subject to flooding

52. Rroéective orientation with respect to prevailing
W nds

2. Availability of sewerage

51. Unpolluted ground water supply

28. Separation from blfghted areas (poverty, disease)

L0, Minimum inprovenent costs

53, Wilization of natural pleasing features of
| andscape

56. Minimum i nterest on borrowed noney

58, Convenient to streams of pedestrian traffic

Patterns and Safety

A38
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SUB-PROBLEM LEVEL SEVEN - --('Seven Factor 3olution)
Factor One (F1) - DlMoney, Trade and wfficiency
Fact or
Loadi ng
317, Maxi mum econom ¢ income from the |and
capital gain) .8
33. rong conpetitive "pull"of the area .8
36. Mninum operating costs 8
32, Hgh assessed |and val ue o7
38, Maximum product sales potential at particular site .7
42, Hgh intensity of |and devel opnent o7
37. Maximum interest on capital i nvested_ in present :
and future inprovenents 6
19. Increasing intensity of adjacent |land use .6
5h. FEase of marketability of land titles .6
39. M ninum commuting expenses .5
50. Decreasing intensity of adjacent |and use 5
55. Mninum anticipated risk in investnents .5
11, Provisions of possibilities for reasonable -
aesthetic satisfaction o
19. Nearness of storage (warehouses) to office ‘
and retail areas b
3. Prospective investment in public inprovenents il

Factor Two (F2) - Conveni ence

15 - Nearness of work to recreation

16. Nearness of hone to recreation

17. .Nearness of hone to shoppi ng

21" Nearness of hone to religious facilities

22. Nearness of home to social facilities

23. Nearness of hone to school facilities

1. Nearness of home to work

18. Nearness of hone to health facilities

29, Proximty to mxed uses

9. Provi sion of opportunities for normal famly and
community life

12, Nearness to land vehicul ar system

13. Nearness to water vehicular systens

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

T ) ¢ * e © & o
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Factor Three (F3) -Iealth and 3afety

Fact or
Loadi ng

2. Protection agai nst contagion .8
6. Protection agai nst atnmospheric pollution and

of fensi ve odors .8
1. Protection against accidents and hazards o7
3. Provision for maintenance of cleanliness .6
b, Provi sion of adequate daylight, sunshine and

Ventilation .6
11. Frovision of possibilities for reasonable

aesthetic satisfaction .5
Factor Four (Fl) - Knowledge of Present and Future

Patterns andsafety

5. Protection against excessive noise 5
8. Provi sion of adequate privacy .5
10. Protection against noral hazards .5
26, Proximty to sane ethnic area 5
59. Maximum knowl edge of change of patterns of val ue

through tine .5
60. Maximum know edge of use pattern change through ¢

tim .
62, Maxi mum knowl edge of "whims" of |and occupants .5
65. Diversification in industry o5
67, Freedom from ethnic conflict .5
68, Al lowi ng "fringe" developments t0 occur .5
61. Maximum know edge of "whims" of |and owners o

Factor Five (F5) - (General Anenities

Lo. Mninum inprovenent costs o7
2li, Availability of sewerage .6
28. Separation from blighted areas (poverty, disease) 6
3h. Prospective investment in public inprovenents .5
53. Wilization of natural pleasing features of
58. BAJeARABAt to streams of _ traffic .5
pedestrian .5
47. Land not subject to flood ng Lo



Factor Six (F6) - Slope of Lgnd
Factor
Loading

45.Terrain sl ope of 15+ degrees .7
Factor Seven' (F7) Comynity Stability
29. Proximty to mxed uses _ .6
25. Availabilit?r of zoni ng protection o .5
30. Provision Of general residential anenities

(upkeep, services) .5
12. Nearness to land vehicular system J
SUB-PROBLE!N LEVSL #INE - (Nine Factor Solution)
Factor One (F1) - Dloney, Trade and Efficiency
33. Strong competitive "pull" of the area .08
31. Maximum economic incone from the |and

('capital gain) .7
32, H gh assessed |and val ue .7
36, Minimum operating costs _ _ _ o7
38, Maxinum product sales potential at particular site .7
L2. Hagh intensity of land devel opnent .7
49, 1Increasing intensity of adjacent |and use o7
37. Maximum fnterest on capital invested in present

gnd future inprovements .6
50, Decreasing fntensity of adjacent |and use o0
5. Ease of marketability of land titles .6
39. Mninum comuting expenses .5
55. Minimum anticipated risk in investments .5
11. Provision of possibilities for reasonable

aesthetic satisfaction ol
3. Prospective investnent in public improvements ol
Factor Two (F2) - Convenience
21+ Nearness of hone to religious facilities .8
22. Nearness of hone to social facilities .8

Al



Fact or
Loadi ng

23. Nearness of home to school facilities .8
16, Nearness of home to recreation o7
17. Nearness of hone to shopping o7
13. Nearness to water vehicular systens .6
15. UNearness of work to recreation b
12, Nearness to | and vehicular syst ens .5
4. Nearness of home to work .5
29. Proxinity to mxed uses .5
18. Nearness of hone to health facilities A
63, Mnimm specul ative subdivision of |and ol
Factor Three (F3)-Healthand Safety
1. Protection agai nst accidents and hazards .8
2. Protection agai nst Contagion .0
6. Protection against atmospheric pollution and

of fensi ve odors .8
3. Provi sion for mai ntenance of cleanliness 6
. Provi sion of adequate daylight, sunshine and

ventilation .6
5. Protection against excessive noise .5
11. Provision of possibilities for reasonable

aesthetic satisfaction .5
8. Provi sion of adequate privacy oL
Factor Four (F4) - Xnowledge Or" Present and Future Patterns
59. Maximum know edge of change of patterns of value

through tine .8
60. Maximum know edge of use pattern change through 6

tine .
61 . Maximum know edge of "whims" of |and owners o7
62. Maxi mum know edge of "whims" of |and occupants o7
68. Allowing "fringe" devel opments to occur .5
26, Proximty to sane ethnic area il
65. Diversification in industry o

Ali2



Factor Five (F5) - Land Characteristics

P tor
Loading

46, Cood drainage characteristics of soil .8
LL'7. Land not subject to flooding o o7
52. Protective orientation with respect to prevailing

W nds o7
51. Unpol luted ground water supply .6
2. Availability of sewerage .5
L4ly. Terrain slope of 0-15 degrees o5
40. Mninum inprovenent costs oL
53. Uilization of natural pleasing features of

| andscape A
Factor Six (F6) - Proximity TO Blishted Areas
27. Proximty to blighted, areas (poverty, disease) .8
Factor Seven (F7) - Community Stability
30 Provision of general residential anenities

(upkeep, services) .6
25, Availability of zoning protection .5
35. Minimum | ocal property taxes A
48, Low turnover of occupancy A
67. Freedom from ethnic conflict i
Factor Eight (F8)- Slopeor Land
45, Terrain slope of 15+ degrees .7
Factor Nine (F9) - Retail and Industrial Conveni ence

19. Nearness of storage (warehouses) to office and
retail areas ' .8



a Lk

Fact or
Loadi ng

20, Nearness of retail to industrial areas o 8
18. Nearness of hone to health facilities b
1. Nearness of home to work .5
15. Nearness of work to recreation 5
17. Nearness of home to shoppi ng .5
SUB-PROBLEM LEVEL TWRLVE.e. (Twedve Faotor."elution)
Factor One (F1)- Money, Trade and Lffic iency
31. Maxi num econom ¢ income fromthe |and

(capital gain) .8
33, Strong conpetitive "pull" of the area .8
36, Mnimm operating costs .8
32. H gh assessed |and val ue o7
38, Maximum product sales potential at particular site .7
he., Hgh intensity of land devel opnent o7
37. Maximum interest on capital invested in present ,

and future inprovenents 46
49. Increasing intensity of adjacent |and use .0
5L. Ease of marketability of land titles .6
3, Prospective investment in public inprovenents 5
55. Mninum anticipated risk in investnents .5
11. Provision of possibilities for reasonable .

aesthetic satisfaction oL
39, M nimum conmuti ng expenses oLt

Factor Two (F2) = Convenience

15. Nearness of work torecreation

16. Nearness of home to recreation

17. Nearness of hone to shopping

21 . Nearness of hone to religious facilities
22. Nearness of home to social facilities
23. Nearness of hone to school facilities
1y, Nearness of home to work

18. Nearness of hone to health facilities

0;30.00
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Factor Three (F3)-iHealthand Safety

1 Protection against accidents and hazards

2 Protection against contagion _

6. Protecti on agai nst atnospheric pollution and
3

L

of fensi ve odors
. Provision for maintenance of cleanliness
. Provision of adequate daylight, sunshine and
ventil ation
11. Provision of possibilities for reasonable
aesthetic satisfaction '
5. Protection against excessive noise

Factor Four (Fl)- Know edge of Present and Future
Patterns

59. Maximum know edge of change of patterns of val ue
t hrough tine

60, Maximum know edge of use pattern change through
time

62, Maxi mum know edge of "whims" of |and occupants

61, Maximum know edge of "whims" of |and owners

Factor Five (F5) = Land Characteristics

416, Good drainage characteristics of soil

51. Unpol luted ground water supply

52. Prggective orientation with respect to prevailing
wi nds

47. Land not subject to flooding

24, Availability of sewerage

53. Wilization of natural pleasing features of

) | andscape

56. Mnimuminterest on borrowed noney

Factor Six (F6) - Proximity To Blighted Areas

27. Proximty to blighted areas (poverty, disease)

Fact or
Lo ading

=l 2 WY N e SN oo
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Factor Seven (F7) - Convenience

Fact or
Loadi ng
12. Nearness to |and vehicul ar system
29, Proximty to mxed uses 7
13. Nearness to water vehicular systens .5
L2. Hgh intensity of land devel opnent _ oy
58, Convenient to streans of pedestrian traffic L
Factor Eight (r8) - Slope of land
L5, Terrain slope of 15+ degrees .7
Lih, Terrain slope of 0-15 degrees .5
50. Decreasing intensity of adjacent land use L
Factor N ne (79)- Retail and industrial Conveni ence
19. Nearness of storage (warehouses) to office and
retail areas . 8
20. Nearness of retail to industrial areas .8
Fec tor Ten (F10)- Community Stagbility
61. Freedom from ethnic conflict 6
25. Availability of zoning protection .5
30. rovision o _genera‘ gegldentlaP amenities
(upkeep, services) _ _ _ .5
. Variety and opportunity for choice in way of life .5
Factor Eleven (F11)-Stabllity
63. M ni num specul ati ve subdivision of |and .6
48, Lowturnover of occupancy i
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Factor Twel ve (F12) - Safety and Patterns
Fact or
Loading
68. Allomin? "fringe" devel opnments to occur 6
5. Protectfan agal nst excessive noise .5
Provi sion of adequate privacy .5
10, Protection against noral hazards .5
65. Diversification in industry .5

SUB«PROBLEM LEVEL FOURTEEN -: {Fourteen Factor Sol ution)

Factor One (FI) - Land Characteristics
L6. Good drainage characteristics of soil .8
52. Protective orientation with respect to prevailing

Wi nds _ _ .8
b7. Land not subject to flooding .7
51. Unpolluted ground water supply .6
53. Utilization of natural pleasing features of

| andscape .5
Factor Two (F2) - Convenience

17. Nearness of home 1O shopping .9
21+ Nearness of home to rellgious facilities .9
22. Nearness of home to social facilities .9
15.Nearness of work tO recreation .8
16. Nearness of home to recreation .8
23. Wearness of 2ome to school facilities .8
1. Nearness of home 10 work .7
18. Nearness of hone to health facilities .7
Factor Three (F3) - Health and Safety
1. Protection against accidents and hazards .8
2, Protection against contagion ,8
&, Protection against atnospheric pollution and

of fensi ve odors .8
3. Provision for maintenance of cleanliness 6
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Factor
Lo ading
. Provision of adequate daylight, sunshine and
ventilation - .6
11. Provision of possibilities for reasonable
aesthetic satisfaction 5
5. Protecti on agai nst excessive noise i
Factor Four (FL4) - EKnowledge of Present and Future
Patterns

59. Mﬁleum know edge of change of patterns of val ue

rough tine .8
60 . thgnun1knomﬁedge of use pattern change through 8
tim .
62« Maxi mum know edge of "whims" of |and occupants .8
61 . Maxi mum know edge of "whims" of |and owners o7
Factor Five (F5) - Mney, Trade and =fficiency

31. Maximum econom c incone fromthe |and
(capital gain)

33, Strong conpetitive "pull" of the area

36, Mninmm operating costs

38. Maximum product sales potential at particular site

32. Hgh assessed |and val ue

37. Maximum interest on capital invested in present

) and future inprovenents

L2, High intensity of land devel opnent

49. Increasing intensity of adjacent |and use

- 11. Provision of possibilities for reasonable
aesthetic satisfaction

3L, Prospective investment in public inprovenents

.5y, Ease of nmarketability of land titles

39. Mninmum conuting expenses

LO, M nimum inprovenent costs

55, Mninum anticipated risk in investments

L ] .
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Factor Six (F6) - Proximty To Blighted Areas

Fact or
Loadi ng

27. Proximty to blighted areas (poverty, disease) .8
Factor Seven (F7) - Convenience
12. Nearness to | and vehicular system o
29. Proximty to mxed uses o7
13. Nearness to water vehicul ar systens .5
W41, Large supply of conpetitive settlenent land L
Factor Eight (F8) -3lopeof Land
L. Terrain slope of 0-15 degrees .6
II5. Terrain slope of 15+ degrees .6
Factor Nine (F9) - Retail and Industrial Convenience
19. Nearness of storage (warehouses) to office and

“retail areas _ _ _ .8
20. Nearness of retail to industrial areas .8
Factor Ten (F10) - Community Stability
67. Freedom from ethnic conflict .6
25.-Avail ability of zoning protection _ .5
66. . Variety and opportunity for choice in way of life 5
30, Provision of general residential anenities ol



Factor Eleven (F11) - Stability

8. Lowturnover of Qccupancy
3. Minimum specul ative subdivision of |and
2. Availability of sewerage

Factor Twelve (F12) - 3safety and Patterns
10. Protection against noral hazards

65. Diversification in industry

68, Alowing "fringe" devel opnents to occur
5. Protection against excessive noise

8. Provi sion of adequate privacy

Factor Thirteen (F13) - (Not included)

No factor |oading of .LL or greater

Factor Fourteen (F1) - Money

37. Maxi mum interest on capital invested in present

and future inprovenents

Fact or
Lo ading

ol

ol
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APPENDIX THREE

EXAMPLE 3 - PEOPLE GROUPED BY CHARACTERI STICS

Section A - LIST OF 30 COMPOWENTS

Children O 16 of local famlies

Children O 16 of non-local famlies

Native girls 16-21

Native boys 16-21

White girls 16-21

white boys 16-21

Unmarried native wonen (over 21)

Unmarried native nen (over 21)

Unmarried pernmanent white wonen

. Unmarried permanent white nmen

Unmarried transient white wonen

Unmarried transient white nen

Local married native couples

1. Non-local marcied native couples

15. Married permanent White coupl es

16, Married transient white couples

17. Trades | abor

18, Skilled |abor

19. Unskilled | abor

~ 20. Managerial and professional enploynent

21. Self-enployed as owner/manager

22, Sel f-enployed as harvester of natural resources
23. Unenpl oynent

24, Ginful enploynment in the hone

25. "Employment" as vocational student

26. Menbership in educational clubs/associations
27. Menmbership in comunity and service clubs/associations
28. Menbership in occupational clubs/associations
29. Menbership in religious grouPs

30. Membership in recreational clubs/associations

* o ®

= = =0 o~ OV wh
N =COe o s o o
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EXAMPLE 3 PEOPLE GROUPED BY CHARACTERISTICS

Section B - GRAPH OF EIGENVALUES

0
13

12
| {— PIGENVALUE

1

10

o

N w0

SUB-PROBLEM LEVEL 2

REFER TIO GRAPH ON FOLLOWING PAGE FOR
LARGE SCALE VIEW OF CIRCLE INSET

o 1 2 3 4 5 6 T 8 9 10 11 12 13 14

EIGENVALUE
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EXAMPLE 3 PECPLE GROUPED BY CHARACTERI STICS
Section B - EIGENVALUES ( CONT' D)

& SUB-PROBLEM

I*VEL 5

|
|
|

|

!
!

~PROBLEM LEVEL 9 | |
ARTHM | LAVEL 10 ° | |
| |

e Aa B B | — —— B

|
|

L A L]
1
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EXAMPLE 3
Section ¢ - FACTOR BREAKDOWNS

SUB-PROBLEL LEVEL TWO - (Two Factor Solution)

Factor One (F1) =~ Youths, Unmarried and children

6, white boys 16-21

3. Native girls 16-2°

5. Uhite girls 16-2*

Te Unmarried native wonen (over 21)
9. Unmarried permanent white wonen
1. Children 0-16 cf |l ocal famlies
2. Children 0-16 of non-local famlies
L.,  Native boys 16-21

10, Unmarried permanent white men

8. Unmarried native nmen (over 21)
M. Non-local narried nativecouples

Factor Two (F2) - Labor

17. Trades | abor

18. Skilled | abor

19. Unskilled Iabor

22. Self-enployed as harvester of natural resources

SUB-PROBLEM FIVE - (Five Factor Sol utfon)

Factor One (F1 ) - Youths, Unmarried and Children

Children 0-16 of local famlies
Children 0-16 of non-local famlies
Native boys 16-21

White boys 16-21

Unmarried native women (over 21}
Unmarried native nen (over 21)
Native girls 16-21

White girls 16-21

Ul 0 —10 Fro-

. L] L . L]

Fact or
Loadi ng

e & & o o o
~N @

*
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Fact or
Loadi ng
9. Unmarried permanent white womnen .6
10, Unmarried permanent white nen .6
Factor Two (F2) - Labor
17. Trades | abor 1.0
19. Unskilled |abor 1.0
18, Skilled |abor .9
22, Self-enployed as harvester of natural resources ol
Factor Three (F3) - Transient, Youths and
Home Employment

. Unmarried transient white wonen .6
16. Harried transient white couples .6
2, Gainful enployment in hone .5
5. White girls 16-21 T
12. Unmarried transient white nen L
Factor Four (Fl) - Owner, Manager and Prof essi onal
20, Managerial and professional enploynent o7
21, Self-enployed as owner/nmanager o7
Factor Five (F5) - Permanent Peoples (Adults)
15. Married permanent white couples 9
13. Local married native couples .8
9. Unmarried pernmanent white wonen .5
10. Unnarried permanent white nen .5
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SUB-PROBLEM LEVEL NINE - (Nine Factor Solution)

Factor One (P1) - Youths and Unmarried
Fact or
Loadi ng

%. Native boys 16-21 .8

. Unmarried native nen (over 21) .8
I Unmarried native wonen (over 21) .7
3. Native girls 16=-21 .5
10. Unmarried pernmanent white nen .5
6.  White boys 16-21 L
9. Unmarri ed pernmanent white wonen i
Th. Non-local married native couples i
Factor Two (F2) - Labor
17. Trades | abor 1.0
19. Unskilled |abor 1.0
18. Skilled |abor .9
Factor Three (F3)- Transients, Youths and Home

Bmployment

. Unmarried transient white wonen .8
12. TUnmarried transient white nen .7
2L, Gainful enployment in hone .6
6. . White boys 16-21 .5
5. White girls 16-21 L

Factor Four (F4) - Permanent Peovles(Adults),
Community O ubs

15. Married permanent white couples

13. Local married native couples

9. Unmarried permanent white wonen

10. Unmarried pernmanent white nen

27. Menbership in comunity and service clubs/
associ ations .

[ ] [ ]
= vViuvimo



Factor Five (F5) - Owner, Manager and Prof essi onal

20. Managerial and professional enploynent
21. Self -enployed as owner/manager

Factor Six (F6) - Children_
1. Children 0-16 of local famlies
2. Children O 16 of non-local famlies

Factor Seven (F7) - Menbership In O ubs

26, Menbership in educational clubs/associations
29, Menbership in religious groups

4. Non-local married native couples

30. Membership in recreational clubs/associations

Factor Eight (F8)- Youths (Grls)

3. Native girls 16-21
White girls 16-21 _
25. "Employment'" as vocational student

Fact or Nine(F9)- Land Oiented Peoples

22. Self-enployed as harvester of natural resources
28. Menbership in occupational clubs/associations

A8
Fact or
Loadi ng

.9
.9

-
.
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SUB-PROBLEM LEVEL TEN - (Ten Factor Solution)
Factor One (F1) - Youths and Unmarri ed
Fec tor
Loadi ng
7. Unmarried native wonen (over 21) .8
8. Unmarried native men (over 21) .8
4. Native boys 16-21 .7
3. Native girls 16-21 +6
6. White boys 16-21 .5
9. Unmarried permanent white wonen .5
10. Unnmarried permanent white men .5
Factor Two (F2) - Labor
17. Trades | abor 1.0
19. Unskilled | abor 1.0
18. Skilled I abor )
Factor Three (F3) - Transients, Youths and Home
bmployment
11 Unmarried transient white wonen 8
12. Unmarried transient white nen o7
2h. @inful enploynent in honme .6
6. White boys 16-21 .5
5. White girls 16-21 N
Factor Four (FL) - Pernmanent Peopl es (Adults)
15. Married permanent white coupl es )
13. Local married native couples .8
9. Unmarried permanent white wonen .5
10. Unnarried permanent white nen .5



Factor Five (F5) - Owner, Manager and Professional

20. Managerial and professional enploynent
21 . Self-enployed as owner/nmanager

Factor Six (F6) - Children
1. Children 0-16 of local famlies
2. Children O 16 of non-local families

Factor Seven (F7) - DMembership In Clubs

26. Menbership in educational clubs/associations
29. Menbership in religious groups

1. Non-local married native couples

30. Membership in recreational clubs/associations

Factor Ei ght (F8) Ypuths (Grls)

5. white girls 16-21
3. Native girls 16-21
25. "Employment" as vocational students

Factor Nine (F9) - Land Oiented Peoples

22. Self-enployed as harvester of natural resources

Factor Ten (F10) - Community Clubs

27. Menbership in community and service clubs/
associ ations

Fact or
Loadi ng

.9
.9

-
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|
EXAMPLE 3 PEOPLE GROUPED BY CHARACTERI31ICS @

Section D - DIAGRAM OF FACTOR GROUPI NGS @/ z

| | -
30%65 | |
Matrix | |

PROBLEM
DEFI NI TI ON

|

F :
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LEVEL
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APPENDI X ®0UR

EXAVPLE |, - CHARACTERISTICS GROUPED BY PEOPLE

Section A - LIST OF 65 COVPONENTS

. o o

O O~ oNEw e

Protection against accidents and hazards

Protection against contagion

Provision for maintenance of cleanliness

Provi sion of adequate daylight, sunshine and ventilation
Protecti on agai nst excessive noise

Protection agai nst atmospheric pollution and offensive odors
Provision from fatigue

Provi sion of adequate privacy

Provision of opportunities for normal famly and community
life

Protection against noral hazards

Provision for possibilities for reasonable aesthetic
satisfaction

Nearness to | and vehicul ar system

Nearness to water vehicular systens

Near ness of home to work

Near ness of work to recreation

Near ness of home to recreation

Near ness of hone to shopping

Nearness of hone to health facilities

Near ness of storage (warehouses) to office and retail areas
Nearness of retail to industrial areas

Nearness of hone to religious facilities

Nearness of hone to social facilities

Near ness of home to school facilities

Availability of sewerage

Avail ability of zoning protection

Proximty to sane ethnic area

Proximty to blighted areas (poverty, disease)
Separation from blighted areas (poverty, disease)
Proximty to m xed uses

Provi sion of general residential s-=aities (upkeep, services)
Maxi mum econom ¢ incone from the land (capital gain)

H gh assessed |and val ue

Strong conpetitive "pull" of the area

Prospective investnent in public inprovenents

M ni mum | ocal property taxes

M ni mum operating costs

Maxi mum interest on capital invested in present and
future inprovenents

Maxi mum product sales potential at particular site
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M ni mum conmmuting expenses

M ni mum i rrProverrent costs

Large supply of conpetitive settlenent |and

H gh intensity of land devel opnent

Good drainage characteristics of soil

Land not subject to flooding

Low turnover of occupancy

Increasing. intensity of adjacent |and use

Decreasing intensity of adjacent |and use

Unpol | uted ground water supply

Protective orientation with respect to prevafling w nds
Uilization of natural tpI easing features of |andscape
Ease of marketability of land titles

Minimum anticipated risks in investnments

M ni mum i nterest on borrowed noney

Maxi mum i nterest on | oaned noney

Convenient to streans of pedestrian traffic

Maxi num know edge of change of patterns of value through
tine

Maxi mum knowl edge of use pattern change through tinme
Maximum knowl edge of "whims" of |and owners

Maximum know edge of "whims™" of |and occupants
Minimum specul ative subdivision of |and

Minimum | and vehicular traffic congestion
Diversification in industry

Variety and opportunity for choice in way of life
Freedom from ethnic conflict

Al'l om ng "fringe" developments to0 occur
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EXAMPLE 4 - CHARACTER STICS GROUPED BY PEOPLE
Secti on B - GRAPH OF EIGENVALUES

1
13
12 o
11
%——EIGENVALUE
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(to 19.83, 12.3;
9
8
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5 =% REFER TO GRAPH ON FOLLOWING PAGE FOR
LARGE SCALE VIEW OF CIRCLE INS
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EXAMPLE LI . CHARACTERISTICS GROUPED BY PREOPLE
Section B - EIGENVALUES (CONT'D)

4{4—— EIGENVALUE

& SUBLPROBLEM TEVEL 8

& SUB-PROBLEM LEVEL 10

o2

l'i'll![lll!IIIII'l![l!I.!lj

0.0

2 A .6 .8 2 B 6 .8 2 4 .6 .8
0.0 1.0 2.0 |

EIGENVALUE
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EXAMPLE 1y
Section ¢ - FACTOR BREAKDOWNS

SUB-_ PROBLEM LLVEL TJ0 - ¢ (Two Factor Sol ution)

Factor One (F1)- loney, Trade and Efficiency

Factor
Loadi ng
31. Maxi mum econom ¢ i ncone fromthe land
(capital gain) .9
32. Hgh assessed Jandval ue _ .9
37.. Maximuminterest on capital invested in present
and future inprovenents <9
41, Large supply of competitive settlenent |and 9
L45. Low turnover of occupancy .9
56, Maxi mum know edge of change of patterns of value
through tine v 9
57. Maximum know edge of use pattern change through
tlrre L]

58.- Maxi num know edge of "whims™" of |and owners
59.  Maxi mum know edge of "whims" Of |and occupants
19.- Nearness of storage (warehouses) to office
and retail areas
33, Strong conpetitive "pull" of the area
3.  Prospective investment in public inprovenents
38. - Maximum product sales potential at particular site
51. - Ease of marketability of land titles
52 Mnimum anticipated risk in investnent
53, - Mnimum interest on borrowed noney
61, Mninmum |land vehicular traffic congestion
25. Availability of zoning protection
35. Mnimum local property taxes
36, Mnimm operating costs
4o, Mnimum inprovenent costs
15, DNearness of work to recreation
43. Cood drainage characteristics of soi
4. Land not subject to flooding
49. Pyoéective orientation with respect to prevailing
W nds
20. Nearness of retail to industrial areas
L2, Hgh intensity of land devel opnent
Z0e Increasing intensity of adjacent |and use
« Uilization of natural pleasing features of
| andscape

Ul Vs 000 o~NINNIN oo omodm 000
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Factor Two (F2) - Health, Safety and Conveniexce

Provi sion of general residential amenities
(upkeep, Services)

Unpol | uted ground wat er supply
Protection agai nst contagion

Provision of possibilities for reasonable
aesthetic satisfaction

Near ness of home to recreation

Near ness of hone to shopping

Near ness of honme to heclth facilities
Near ness of hone to religious facilities
Near ness of honme to social faciiities
Avail ability of sewerage

Minimum conmuti ng experses

Provi sion for maintenarce Of cleanliness
Protection agai nst moral hazards

Near ness to [and vehicul ar system

Separation from blightsd areas (poverty, disease)

Good drai nage characte*istics of soil

Land not subject to fl:oding

Uilization of natural pleasing features of
| andscape

Convenient to streams »f pedestrian traffic
Near ness of hone to school facilities
Mninum | ocal property taxes

High intensity of” lanc devel opnent

Protective orientation with respect to prevailing

Wi nds
Minimum specul ative subdivision of | and

Vari ety and opportunity for choice in way of life

Freedom from et hnic zonflict

Provi sion of adequate privacy

Nearness of retail.1l %o industrial areas
Diversification in industry

potor
noading
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~J 00
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SUB-PROBLuM LuVEL THREE - (Three Factor Sol ution)

Factor One {Fl) - Money, Trade and Efficiency

Factor

Loadi ng

31. Maxi mum econom ¢ i ncome fromthe | and

. Hgh assessed |and val ue

37. Maxinum interest on capital invested in present
and future inprovenents

41, Large supply of conpetitive settlenent |and

45. Low turnover of occupancy

56. Maximum know edge of change of patterns of val ue
through tinme

57. Maximum know edge of use pattern change through
tinme

58, Maximum knowl edge of "whims" of |and owners

59. Maximum know edge of "whims" of |and occupants

61. Mnimmland vehicular traffic congestion

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

33, Strong conpetitive "pull"ofthe area

3. Prospective investment In public i nprovenents

3d. Maxi num product sales potential at particular site.

51. Ease of narketability of land titles

52, Minimum anticipated risk in investnent

53. Minimum interest on borrowed noney

25, Availability of zoning protection

35, DMinimum | ocal property taxes

36, Ninimum operating costs

40. Minimum inprovenent costs

15. Nearness of work to recreation

43, Good drainage characteristics of soil

. Land not subject to flooding

L9. Rroéective orientation wth respect to prevailing
W nds

2. Hgh intensity of land devel oprment

46, Increasing intensity of adjacent |and use

50. UWilization of natural pleasing features of
| andscape }

20'. Nearness of retail to industrial areas

. L] . L] L] . . L) -

* . L] .
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Factor Two (F2) - Convenience, Health and
Land Characteristics Fact or
Loadi ng

55. Convenient to streans of pedestrian traffic .8
6li. 'Freedomfromethnic conflict .8
2. Protection against contagion T
12. Nearness to [and vehicular system T
16. Nearness of hone to recreation T
21 . Nearness of home to religious facilities o7
22. Nearness of home to social facilities o7
39. Minimum commuting expenses T
42, H gh intensity of |and devel opnent o7
48. Unpolluted ground water supply o7
49. Protective orientation with respect to prevailing

W nds T
17. HNearness of honme to shopping .6
30, Provision of general residential anenities

(upkeep, Services) .6
43.  Good drainage characteristics of soil .6
L44. Land not subject to floodin N
3. Provision for maintenance of cleanliness .5
1. Provision ofpossibilities for reasonable

aesthetic satisfaction .5
3% Minimum | ocal property taxes .5
il0. Minimum inprovenent costs o5
50. UWilization of natural pleasing features of

| andscape .5
62. Diversification in industry .5
63. varietg and op?ortunity for choice in way of life .5
2%. Avail ability of sewerage A
28, Separation from blighted areas (poverty, disease) .4

Factor Three (F3) - Health and 3Safety

18. Nearness of honme to health facilities

60. WMinimum specul ative subdivision of |and

10. Protection against noral hazards

11. Provision of possibilities for reasonable
aesthetic satisfaction

1. Nearness of home to work

2. Availability of sewerage

17. ©Nearnessof honme to shopping

30. Provision of general residential anmenitfes (up-
keep, Services)

3. Provi sion for nmaintenance of cleanliness

9. Provi sion of opportunities for normal famly and
comunity life

.
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Fact or
Loadi ng

23, Nearness of hone to school facilities o
47. Decreasing intensity of adjacent |and use
SUB-IROBLEM LBVEL FIVE - (rive Factor Sol ution)
Factor One (¥1) - Money, Trade and Efficiency
31. Maxi mum economni c i ncome fromthe |and <9
3ly. Prospective investnent in public inprovenents .9
37.. Maximum interest on capital invested in present

and future inprovenents .9
L1. Large supply of conpetitive settlenent |and .9
15, Low turnover of Cccupancy .9
56, Maximum know edge of change of patterns of val ue

t hrough time .9
57. Maximum know edge of use pattern change through 9

tine .
58. Maximum know edge of "whims" of | and owners .9
59. Maxi mum know edge of "whims" of |and occupants .9
6 1 DMinimum | and vehicular traffic congestion .9
19. Nearness of storage (warehouses) to office and

retail areas .8
32. High assessed | and val ue .8
33. Strong conpetitive "pull" of the area .8
38. Maximum product sales potential at particular site ® 8
25. Availability of zoning protection <7
36. Minimum operating cogts T
51. Ease of marketability of land titles o7
52. Mninmum anticipated risk in investnents o7
53 Minimum interest on borrowed noney T
15. Nearness of work to recreation .6
3%« Mninum local property taxes .6
4O, Mnimum inprovement costs .6
L3, Good drainage characteristics of soil .5
L4l. Land not subject to flooding .5
6. Increasing intensity of adjacent |and use .5
49. Protective orientation with respect to prevailing

W nds .5
50. Uilization of natural pleasing features of

| andscape .5
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Factor Two (F2) - Convenience and Land <sharacteristics
‘ Fact or
Loading

4S. Protective orientation withrespectto prevailing

W nds o7
J0. Minimum i nprovenent costs .6
L2, liigh intensity of |and development .6
65, Alow ng "fringe" developments to occur .6
12. Nearness to |and vehicular system .5
13. Nearness to water vehicular systems .5
35. Minimum | ocal property taxes .5
L3. Good drainage characteristicsg of soil 5
Lii. Land not subject to flooiing 5
L8, Unpolluted Eround wat er supply .5
51, Ease of marketability of 1ana titles .5
52, Minimum anticipated risk in investnents 5
. . Minimum interest on borrowed money .5
62. Diversification in industry .5
6. Freedom from ethnic conflict .5
Factor Three (F3) - Ceneral Amenitles
60. Minimum speculat jve subdivision of |and .8
9. Provi sion of opp¢rtunities for normal family and

community life o7
10. Protection against noral hazards .6
18. Nearness of hone to health facilities 5
47. Decreasing intensity of [and devel opnent .5
Factor Four (FL) - Zealth and General Amenities
11, Provisions of possibilities for reasonable

aesthetic satisfaction .8
2li, Availability of sewerage .8

28. Separation from bli hted areas (poverty, disease) .7
30. Provision of general residential anenities

(upkeep, ~Services) _ o7

50. UWilization of natural pleasing features of
| andscape o7
. Provi sion of maintenance of cleanliness o6

=W

Provi sion of adequate daylight, sunshine and
ventilation .6



16, Nearness of hone to recreation

17. Nearness of home to shoppi n? o

18. Nearness of hone to health ftacilities

21, Nearness of hone to religious facilfties

8. Provision of adequate privacy

12. Nearness to |and vehicular system

39. Mninmum commting expenses

2. Protection against contagion

10. Protection against noral hazards

22. Nearness of home to social facilities

23. Nearness of home to school facilities

35. Mninumlocal property taxes

4,8. Unpolluted ground water supply

Factor Five (#5) - Conveni ence, Health and
Way of Life

2. Protection against contagion

22. TNearness of home to social facilities _

55. Convenient to streams of pedestrian traffic

63, Variety and op[)ortunlty for choice in way of

6L, Freedom from ethnic conflict

3..  Provision for maintenance of cleanliness

39+ Minimum commuting expenses

2%. Proximity to m xed uses

48. Unpol | uted ground water supply

SUB=-PROBLEM LEVEL El GHT

Factor One (F1)- Money andlLand

34

37.

i

45

56, Maxi mum know edge of

Maxi mum econom ¢ I ncone fromthe |and
capital gain)
trong conpetitive "pull" of the area

Prospective investment in public inprovements
Maximum interest on capital invested in present

and future inprovenments

Maximum product sales potential at particular
Large supply of conpetitive settlenent |and

Low turnover of occupancy

through time

- (Eight Factor Sol ution)

life

site

change of patterns of value

. e ° o
FEviiionon =1 g~

AT2



It\/axi mum know edge of use pattern change through
I me

Maximum knowledge of "whims" af | and owners
Maxi mum knowl edge of "whims" of |and occupants
Nearness of storage (warehouses) to office and
retail areas

H gh assessed |and val ue . .

Mninum | and vehicular traffic congestion

vai labiljity of zoni rotection
ni mum Cpelyatl ngz ga?%sp

Ease of marketability of |and titles

M ni num anticipated risk in investments
M ni num i nterest on bsrrowed noney

Near ness of work to recreation

M ni mum local property taxes

M ni mum i nprovenent casts

Increasing intensity of adjacent [and use
Utilizatien of natural pleasing Features of
| andscape

Good drai nage characteristics ef seil
Land not subject to flooding

Fact or
Loadi ng

.9
9
%

e o © o @ & @ o
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Factor Two (F2) - Comvenience and Land Characteristics

L3,
Ll .
h9.

35

Lo,

h—si N

12,
51,

Sgoﬁ'

53,

1T.

%1
1%:’

Goed drainage characteristics of soil
Land net subject to flooding

Protective orientation with respect te prevailing

W nds .

M ni mum loeal property taxes

M ni mum i nprovenent costs

Hgh intensity of land devel opnent
Unpol | ut ed ground wat er supply
Nearness t 0 | and vehicular system
Ease of marketability of |and titles
M nimum anticipated risk in investnent
Minimum interest on borrowed noney
Nearness of hone to shopping o
Nearness of honme to religious facilities
Availability of sewerage

Near ness of home to recreation

® o ° o .
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Factor Three (F3) - General Amenities

Fac tor
Loadi ng

60, M nimm specul ative subdivision of land .8
9., Provision of opportunities for normal famly and

community |ife S .7
18. Nearness of home to health facilities .7
10. Protection against noral hazards . .6
19. Nearness of storage (warehouses) to office and

retail areas o .5
23, Nearness ofhome to school facilities .5
47, Decreasing intensity of adjacent |and use .5
13. Nearness to water vehicular systens A
Factor Four (F4) - Health and Convenience
8,  Provision of adequate privacy . .7
6, Protection against atnmospheric pollution and

~ offensive odors .6

11. Provisions of possibilities for reasonable

aesthetic satisfaction .6
26. Proximty to same ethnic area . 6
28, Separation from blighted areas (poverty, disease) .6
3. Provision for maintenance of cleanliness .5
.. Provision of adequate daylight, sunshine and

ventilation .5
4. Nearness of hone to work .5
2h. Availability of sewerage . .5
50. UWilization of natural pleasing features of

| andscape . .5
12. Nearness to land vehicular system A
17. Nearness of hone to sho pln? o A
18. Nearness of honme to health Tacilities A

Factor Five (F5) - Health and Convenience

39. Mnimm comuting expenses
2, Protection against contagion

22' Unpol | uted ground water supply .
22.

Variety and opportunity for choice in way of life
Near ness of hone to social facilities

Ulo oo
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Fact or
Loadi ng

3. Provision for maintenance O cleanliness b
55. Convenient to streams of pedestrian traffic WL
60. Mninmum specul ative subdivision O |and <L
Factor Si X (F6) - Protection and iork
5. Protection against excessive noise .8
7. Provision from fatigue . .8
20. Nearness of retail to industrial areas o7
l. Protection against accidents and hazards .5
1. Nearness of hone to work .5
Factor Seven (F7)- Convenience
23. Nearness of home to school facilities o7
3. Provision for maintenance of cleanliness .6
16. Nearness of home to recreation 6
21. Nearness of home to religious facilities .6
22. Nearness of hone to social facilities .6
30. Provision of general residential amenities

(upkeep, Services) . .6
2. Protection against contagion .5
42. Hgh intensity of |and devel opment . .5
55. Convenient to streams of pedestrian traffic .5
6ly. Freedom from ethnic conflict . .5
L. Provision of adequate daylight, sunshine and

ventilation . . A
46. Increasing intensity of adjacent land use A
Factor Eight (F8) - Convenience and Way of Life
65. Allowi ng "fringe" devel opnents to occur .8
13. Nearness to water vehicular systens . .6
55. Convenient to streams of pedestrian traffic .6
62. Diversification in industry o6
6. Freedom from ethnic conflict . .6
63. Variety and opportunity for choice in way of life k4
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SUB-PROBLEM LEVEL TEN - (Ten Factor Sol ution)

Factor One (F1) - Money&Trade and Efficiency

Pactor

Loadi ng

31. Maxi num econom ¢ i ncome fromthe |and .9
34. Prospective investnent in public inprovenents 9
37. Maxinmum interest on capital invested in present

and future inprovenents .9
41, Large supply of conpetitive settlement |and .9
L5. Low turnover of occupancy 9
56, Maxi mum know edge of change of patterns of value .

through tine .9
57. ?BX|nun1knomAedge of use pattern change through 9

I me .
58. Maxi mum know edge of "whims" of |and owners .9
59. Maximum know edge of "whims" Of |and occupants 9
32, High assessed |and value .8
33. Strong conpetitive "pull" of the area . .8
38. Maximum product sales potential at particular site .8
61. Minimum |[and vehicular traffic congestion .8
36. Mninmum operating costs . o7
19. Nearness of storage (warehouses) to office and

retail areas . . .6
25. Availability of zoning protection .6
51. Ease of marketability of lend titles .6
S52. Minimum anticipated risk in investments .6
53. Minimum i nterest on borrowed noney .6
15. Nearness of work to recreation .5
35. Mninum local property taxes .5
LO. Minimum i nprovenment costs .5
50, UWilization of natural pleasing features of

| andscape S . .5
k3. Cood drainage characteristics of soil ol
L., Land not subject to flooding b
L6. Increasing intensity of adjacent |and use ol

Factor Two (F2) - Health and Convenience

2, Protection against contagion _
55. Convenient to streams O pedestrian traffic
3. Provision for naintenance of cleanliness
22. Nearness of home to social facilities

39. Mninmum comuting expenses

6l. Freedom from ethnic conflict

1. Protection against accidents and hazards
63, Variety and opportunity for choice in way of 1life .

[ ]
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Factor Three (F3)- Land Development Patterms

60 M ninmum specul ative subdivision of |and

wu e

L7. Decreasing intensity of adjacent |and use
1. Nearness of hone to work

Factor Four (Fy) -Convenience and way of Life

65. Allowing "fringe" devel opnents to occur

13. Newness to water vehicular systens

62. Diversification in industry _ _
55. Convenient to streams of pedestrian traffic
6ly. Freedom from ethnic conflict

Factor Five (F5) - Health and Convenience

11, Provision of possibilities for reasonable
aesthetic satisfaction
26. Proximty to same ethnic area

28, Separation from blighted areas (poverty, disease)
6. Protection against atnospheric pollution and

of fensi ve odors _
8. Provision of adequate privacy .
3. Provision for mmintenance of cleanliness

L.  Provision of adequate daylight, sunshine and

ventilation

2y, Availability of sewerage _

50. Utilization of natural pleasing features of
| andscape

14+ Nearness of home to work

17.. Nearness of home to ShoPP'”? S

18y Nearness of honme to health Tacilities

Factor SiXx (F6)- Protection and ‘ork

5+ Protection against excessive noise
7y  Provision From fatigue

Fact or
Loadi ng
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Factor
Lo ading
20. Nearness O retail to industrial areas o7
4. Newness of hone to work 5
1. Protection against accidents and hazards A
Factor Seven- (F7)- Convenience
23, WNearness of hone to school facilities .8
16. Nearness of hone to recreation o7
21, Nearness O home to religious facilities o7
30, Provision of general residential anenities
" (upkeep, services) o7
18. Nearness of home to health facilities .6
17. Nearness of hone to shop in? .5
L2, Hgh intensity of land devel opnent 5
3. Provision for maintenance of cleanliness . ol

Factor Eight (F8)- Convenience snd Land Characteristics

43. Good drainage characteristics of soil 9
u%. Land not subject to flooding «9
48. Unpolluted ground water supply o .8
49. Protective orientation with respect to prevailing

wi nds .8
42. Hgh intensity of |and devel oprment 6
12. Nearness to l'and vehicul ar system 5
17. Nearness of honme to shopping 5
35. Mninumlocal property taxes .5
39. Mninum conmmuting expenses .5
40. M ninum inprovenent costs .5
2. Availability of sewerage b

Factor Nine (F9)- Normal Life

9. Provi sion of opportunities for normal famly
and community life .8



10. Protection against noral hazards

Factor Ten (F10) -Minimum EcCoOnom C Expenditure

51, Ease of marketability of land titl es
52, Minimum anticipated risk in Investnments
53, M ninmum interest on borrowed noney

ho. M ninum | nprovenent costs

5L, Maximum | nterest on loaned money

35. Minimumlocal property taxes

Fact or
Loadi ng

o7
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EXAMPLE I = CHARACTERIST | CS GROUPED BY PEOPLE
section D - DI AGRAM OF FACTOR GROUPINGS

N
PROBLEM
DEFINITION

SUB-PROBLEM
LEVEL
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APPENDI X  #IVi

EXAMPLE 5 - PECPLE GROUPED BY PECPLE

Section A - LI ST OF 30 COVPONENTS

Children 0-16 of | ocal famlies

Chil dren 0-16 of non-local famlies

Native girls 16-21

Native boys 16-21

Wiite girls 16-21

White boys 16-21

Unmarried native wonen (over 21)

Unmarried native men (over 21)

9. Unmarried pernmanent white wonen

10. Unnarried permanent white nen

11, Unmarried transient white wonen

12. Unmarried transient white men

13. Local married native couples

1. Non-local narried native couples

15, Married pernmanent white couples

16, Married transient white couples.

17. Trades | abor

18. Skilled I abor

19. Unskilled Iabor

20. Managerial and professional employment

21. Self-enployed as owner/manager

22, Self-enployed as harvester of natural resources
23, Unenpl oynent

2. Ginful enploynment in home

25. "Employment™" as vocational student

26. Menbership ineducational clubs/associations
27. Menbership in comunity and service cl ubs/associations
28. Menbership in occupational clubs/associations
29. Menbership in religious groups

30. Membership in recreational clubs/associations

. L4 L]

Co—=1 N\ oo -
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EXAMPLE 5 - PEOPLE GROUPED BY PECPLE
Section B - GRAPH OF KIGENVALUES
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EXAMPLE S5 - PEOPLE GROUPED BY PEOPLE
Section B - EIGENVALUES (CONT'D)

.8
i
6
o _ﬁ
, -5 §— EIGENVALUE
2.0
.8 S S
.6

T / &SUB-PROBLEM LEVEL I

!
/(/ o

i
'\\ 3 l
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EXAMPLE 5
Section C - FACTOR RBREAKDOWNS

SUB=PROBLEN LEVEL TWwO -~ (Two Factor Solution)
Factor One (FI) - Cchildren and Watives
1. Children O 16 of local families

2. Children 0-16 of non-local famlies
3. Native girls 16-21

L+ Native boys 16-21

8. Unmarried native men (over 21)

1. Non-local nmarried native couples

T, Unmarried native wonen (over 21)
13. Local nmarried native couples

19. Unskilled |abor

2.3.  Unenpl oynent

Factor Two (F2) - #hite and Labor

6., White boys 16-21

5. \Wite girls 16-21

9. Unmarried pernmanent white wonen

11. Unmarried transient white wonen

16. Married transient white couples

17. Trades | abor

18, Skilled labor

30. Menbership in recreational clubs/associations

SUB-PROBLEM FOUR - (Four Factor Sol ution)

Factor One (F1) - Owner, Manager, Professional
and_C ub Membership

21, Self-enployed as owner/manager

20. Managerial and professional employment

28, Menbership in occupational clubs/associations

27. Menbership in comunity and service cl ubs/
associ ations

26, Menbership in educational clubs/associations

Fact or
Loadi ng
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Factor Two (F2) - :'mite Youths

5. Wiite girls 16-21

b, 4 White boys 16-21

18. Skilled |abor

30. Menbership in recreational clubs/associations
17. Trades | abor

29. Menbership in religious groups

Factor Three (F3) - Chiidren and watives

T Unmarri ed native wonmen (over 21)
3. Native girls 16-21

8., Unmarried native nmen (over 21)
L., Native boys 16-21

19. Unskilled I abor

23. Unenpl oynent o

1. Children 0-16 of local famlies
13. Local married native couples

Factor Four (FL) - Children and Jhites

16, Married transient white couples

9. Unmarri ed permanent white wonen

10. Unmarried pernmanent white nen

L. Children O 16 of local famlies
Children O 16 of non-local famlies

. Unmarried transient white wonen

. Married permanent white couples

SUB-PROBLEM LEVEL SIX - (Six Factor Solution)

Factor One (F1) - Children and Vatives

T Unnarried native wonen (over 21)
8.  Unmarried native nen (over 21)
3. Native girls 16-21

23. Unenpl oynent

Fact or
Loadi ng

ABS
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Fact or
Loadi ng
19. Unskilled I abor .6
L,  Native boys 16-21 .5
1. Children 0-16of local famlies ol
13. Local married native couples i
Factor Two (F2) - Children, White Youths(Girls)
and Clubs
1. Children 0-16 of local famlies v 6
5., Wite girls 16-21 6.
29. Menbership in religious groups .6
30.  Menbership in recreational clubs/ associations .6
2. Chil dren 0-16 of non-local famlies .5
Factor Three (F3) - Oaner, Manager, Professional
and O ub Membership
21, Sel f-enployed as owner/manager .0
20.  Managerial and prof essional enpl oynent 7
27. DMembership in community and service clubs/
associ ations _ o7
28. lMembership in occupational clubs/associations b
26, Menbership in educational clubs!/associations .5
Factor Four (FL) - «hite .Jomen and Transient
White Couples
9. Unmarried permanent white wonen .8
Il Unmarried transient white wonen .7
16, Married transient white coupl es .7
Factor Five (F5) - .hite Men and cCouples (Permanent)
10. Unnarried permanent white nen .7
15, Married permanent white coupl es .7

AB6
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Factor Six (F6) - uhite Youths
Fact or\
Loadi ng
6. White boys 16-21 N
18, Skilled Iabor .7
5, white girls 16-21 _ .5
12s Unnmarried transient white men .5
17. Trades | abor .5
SUB=-PROBLEM LEVEL EIGHT - (Eight Factor Solution)
Factor One (F1) - Youths snd Unmarried (Wative)
7. Unmarried native wonen (over 21) .8
8. Unnarried native men (over 21) o7
3. Native girls 16-21 b
19, Unskilled |abor 6
23 .. Unenpl oyment 6
Le Native boys 16-21 ol
Factor Two (F2) - (Children
.. Children 0-16 of local famlies .8
2. Chiidren 016 O non-local famlies .8
29. Menbership in religious groups A
Factor Three (F3)- Owmner, Manager, Professional
and O ub Vembership

21. Self-enployed as owner/nanager .8
20. Managerial and professional enpl oynent o7
27. Menbership in comunity and service cl ubs/

associ ati ons _ o o7
28. Menbership in occupational clubs/associations .6

26, Membership in educational clubs/associations .5



AB8

Factor Four (FL) = .hite .Jomen and Transient

Jdhite Couples Fact or

Loadi ng

9. = Unmarried permanent white wonen .8
11. Unmarried transient white wonen o7
16. Married transient white couples o7
Factor Five (P5) - Permanent and Transient +hites
10. Unmarried per manent white nen o/
15. Married pernmanent white couples o7
12. Unmarried transient white mnen 5
Fe tor Six (F6)-+hite  Yout hs
6. Wite boys 16-21 .8
5.  Wite girls 16-21 .7
18. Skilled [abor _ o 5
30. Menbership in recreational clubs/associations .5
Factor Seven (F7) - Vocational student
25. M"Employment" as vocational student o7
Factor Eight (F8) - wative Coupl es and

Vative Yout hs (Boys)
13+ Local married native couples o7
1. Non-local married native couples b
L. Native boys 16-21 ol



SUB=-PROBLEM LEVEL NINE = (Nine Factor Solution)

Feetor One (F1) - Youths, Unmarried Yatives
and Unemployment

7. Unnarried native wonen (over 21)
3. Native girls 16-21

23.  Unenpl oynment

8. Unmarried native nen (over 21)
19. Unskilled | abor

Factor Two (F2) - Children, White Youths (Girls)
and_{ ubs

1. Children 0-16 of local famlies

2. Children 0-16 of non-local families

5. White girls 16-21

29. Menbership in religious groups

30. Menbership in recreational clubs/associations

Factor Three (F3) - Owner, Manager, Professional
and O ub MHe~bership

20, Managerial and professional employment

21 . | f -enpl oyed as _owner/manager .

2%. ﬁgngergﬂl In conmmunity anggserV|ce cl ubs/
associ at i ons

28. Menbership i1n occupational clubs/associations
26. Menbership in educational clubs/associations

Factor Four (Fl) - White Women and
Transient White Counles

Unmarried pernmanent white wonen
Unmarried transient white wonen

9.
1.
16. Harried transient white couples

Factor
Loadi ng

<9
of
o
«5
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Factor Five (F5) - Permanent and Transient Whites

15. Married permanent white couples
10, Unmarried permanent white men
12, Unnarried transient white nen

Factor Six (F6) - White Youths

6. \Wite boys 16-21

18. Skilled | abor

5. \Wite girls 16-21

12. Unmarried transient white nen
17. Trades | abor

19. Unskilled I abor

Factor Seven (F7)- Vocational Student.

25. "Employment" as vocational student

ASO

Fact or

LO ading

.8
o7

L ] L] L) °
F Uit oo~

af

Factor FEight (F8)-XNative Couples and Youths (Boys)

Local married natfve couples
Non-1 ocal married native coupl es
Native boys 16-21

Unmarried native nen (over21l)

—
Fw
L ] ®

* L]

Factor Nine (m9) - Unnarried. Mative lMen

8. Unmarried native nen (over 21)
19 . Unskilled |abor
23.. Self-enployed as harvester of natural resources

L
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EXAMPLE 5 - PEOPLE GROUPED BY PECPLE
Section D - DIAGRAM OF FACTOR GROUPI NGS
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