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The purpose of thís research was to provide a geo-

graphic anal.ysis of metropolitan winnipegrs sociaL space

and the changes which altered it ín the course of the

decade between 1951 and 1961. In particularr this study

examined the seven sociaL area dimensions extracted from

the data sets utílizing a principal factor solution with

quartímax iteration. It was assumed that the factor scores

incorporated in a synagraphic mapping technique would give

adequate areal expression to each social area dimension'

The factor scores for 1951, 1961 and the change data lfere

dependent on informatÍon pertaíning to metropolitan Wínni-

peg's census tracts provided by the Dominion Bureau of

Statistics,

Conclusions resuJ.ting from the analysÍs Ìûere of two

types¡ the first stemmed from the ecological structure

of the dimensions; the second reflected the areal expression

of these Same dimensions. The former conclusíons incLuded

the increased relative and absoluÈe value of family status

and economic status, the increased absolute but relatively

stable values of migrant status and household statusr ârld

the relative and absolute decline in ethnÍc status. The

most important dÍmensions of change included economíc sta-

tus¡ life style and migrant status. There may have been

a slíght increase in the differentiation of wínnipeg's

ecologicaL structure.
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The second set of conclusions were entirely depen-

dent on cartographic analysis. Each of the five shared

dimensions exhibited some degree of spatial. regularity in

1951 and 1961. Migrant status emerged as the only factor

ín 1961 which did not have a símpler spatial expression

than in 1951. Economic status varied þy sectorr with

growth occurring along the outer treriphery of each sector,

while a lüave of change moving outvards from the inner city

characterized family status' Ethnic status represented a

combination of nucleir SeCtors and concentric zones in

195L, but by 1961 thís had given 'way to a predominantly

sectorial pattern. Growth patterns had both a sectorial

and nucleated distribution. Migrant status offered a

complex arrangement, of nucleir concêrltric zones and sectorsr

but growth patterns were primarily sectorial. Household

status had an underlyíng concentric zotte arrangementt espe-

cially ín 1961. Growth appeared to take place according

to both concentrÍc zones and sectors. These results support

the supposition that urban space can be effectively mapped

to display the eeological fabric of metropolitan Vtinnipeg.

Kenneth Franlclin Turnbu]-l
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CHAPTER T

CONCEPTS OF SOCTAL SPÀCE

A. Traditional Sbatíal ftreories;

The purpose of this chapter is to provide a

theoretical framework which would support a set of hypo-

theses concerning social space. The author began with
the three tradÍtionaL theories r¡hích included BurgessI

and Parl<rs concentric zone hypothesis, Hoytrs sector
theory, and Harlis' and Ullmanrs multiple nucleí model.

Burgess' and Park's concentríc zone model pre-
sented an ídeal that "wouLd occur Íf only one factor,
radial expansion from the city centre, determined the
pattern of r¡rban growth,,.l The basíc assumptions under-

lying the concentric zone hypothesis weres (t) rapid
unrestricted urban e:q>ansion, (21 a J.arge and rapidly-
increasíng popr¡lation and (3) a "heterogeneous popula-

tion, differentiated in terms of migration experience¡

ethnic background and occupation,.2

Hoyt,rs sector modeL concent.rated on the changing

spatial. st,ructure of the city rather than on existing
condítions. The sector model- was an empirical generali-

zation for malcing practical decisions about future rental
lDrro""r, Timms, The Urban Mosaicr p. 2L5.
)
¡!$$' r P. ¿LO.
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patterns. Both spatial theories emphasized the importance

of "physical location and distance from the city centre".3

Berry4 and Salíns5 suggested that Harris'

Ullmants multiple nucl-ei model should be used to

the distribution of segregatíon ín a Eiven city.

and Egeland urged that, the three models be used

2

plementary fashion to describe separate aspects

differentiation.6 salins pointed out that the

the models could be reconcÍled was íf
they are shown to describe difeerent aspects of
resídentíal locat,ion . . . This would be the
case if each model were to describe the spatiaL
distributíon of a different set of population
characterÍstics.7

In a move towards an integrated spatial theory¡

Berry wrote, ttthe models are independentr addítive con-

tributors to the total socio-economÍc structuring of

eity neighbourhoods".S In every study there vere just

ttrreê dimensions of variation¡

and

explain

Anderson

in a com-

of social

3n"tph Thornlinsonr @, p. !4g,
4Bri-r, Eerryr "Interna1 Structure of the city"r in R.
Evett and R. Leach (eds. ) 'P. 107.

SP"t"t Salins¡ r'Household Location Patterns Ín American
Metropolitan Areasf, Brian Berry (ed'), Egg¡g4:ig--@-
qraÞhyr VoI. 47, No, 2 (Supplement), ilune L97Lr PP. 234-248.

only way

6T'heodore Anderson and .fanÍce
of Social Àrea Analysisttr
vol. 26, 'June 196Lr PP' 392-3

1'salinsr gp,-g!!. r þ. 234,
8Brí.r Berr¡r and Franl< Hortonr
on urban sYstemsr P' 3o9'

Geooraphic Perspectives



(1) the axiat variation of neighbourhoods bysocio-economie rank, (z) the cõncentric variatíonof neíghb_ourhoods according to famiry structure,
and (3) the locarized segrãgation of-particular
ethnic groups.9

B. Social Àrea Anah¡sis¡

The connection between the traditíonal spatial
theories and social area analysís was that the Latter
modeL expressed urban space accordíng to the three ortho-
dox patterns. social area anal.ysisr ërs originally con-
ceived by shevky and wilLiams and as developed by shevþr

and Bell, perceived the urban residential neighbourhoods

to be characterized by three indices! economic status
(soeial ranlr)r family status (urbanization) and ethníc
status (segregation). On the basis of scores derived
from the three indices, census tracts can be arranged to
create a typology of distinct social "t""".10

Socíal area anal-ysis has been criticÍzed by Haw-

ley and Ðuncan for¡ (1) failing to provide an adequate

theoretical foundation to exprain why urban neighbour-

hoods are distinguishable, and (2) appearing to be an

"gë-pg!_Eggþ ratíonatization for their choice of in-
dices",11 These críticisms may contain an element of
9_-Berry, 94i!., p. 1.O7,

10T, G. Nicholson and M. H. yeates, rfThe Ecoloqical and.spatial structure of the socio-Economic charãcteristicsof v'iínnipegr 1961",

11Ãr-ñ'.-l"rotãy alg D: Dungan, "sociat Areq_enel
Anthropoloqv, VoI. 6;-E
A. H. Hawley and D. Duncan, rfsocial Area Analysis¡ A Cri-tical .â,ppraisal"¡ Land Economicsr Vol. 33, 1957r pp.337-37, pp.337-345,



validityr but not to such a degree as to warrant ques-

t,ioning the entire superstructure.

c, Factor Anal-ysis of Social Areas I

Factor analysis was íntroduced to enhance the

objectivity of resulÈs from social area studies and to

handle the increasing complexity of the data. Taking

advantage of this techniquer Bell factor analyzed cêrr-

sus data from Los Angeles and San Francisco extractíng

three indices--social rank, urbanization and ethnicity--
which Ìrere necessary to explaÍn varÍations between cen-

sus tract populations. 12

Johnston argued that an oblique rotation revealed

a high degree of ínter-factor correlation-- -O.62 for
San Francisco and -O.73 for Los Angel-es--between ethnic

status and economic status.l3 Therefore, the two factors

were not independent. KeiÈh defended BeLlrs factor anal-

ysis of census data from Los Angeles and San Francisco

by makÍng the following observation¡

The high inter-item correlation within the
clusters of variables which related to social
status and family status strongly sup¡lorted
the assumption that bgth factors form unídÍm-
ensionar instruments . 14

t2W. Bellr "Economic, famil.y and Ethnic Status¡ An Empir-
ical Test", American Sociol-ogisal Reviewr Vol , 20¡ 1955t
Þp.45-52,

13R. J. Johnstonr 'rsome Limitations of Factorial EcoJ.ogies
and Area Analvsisrr, Economic Geoqraphyr Vol , 47 r No. 2r
(SuppLement) r-,fune lffi

l4M"ro"tet Keíth, rfTesting the Theory of Inc¡e?siqg- -.socÍetal Scalei the ncõlocrv of Tolontor 1951-1'961"t
ãn-unpuUlished M.A. thesisl- p' L4,



There is a contradiction between .fohnstonrs and Keith's

conclusions.

D, Factor EcoloqY¡

r With the advent of modern computers facilitating

the adoption of a Larger number of variables than those

origínalIy used by Shevlty and 8e11, factor analysis of

socíal areas beeame lcnown as faetor ecology. Ttris was

done to reduce the nunber of ínpr¡t variables to a few sig-

nificant faetors, As a generaL rule, Shevkyrs and BelLrs

three indices were present in North American studies,

The one rnajor exception l¡as the southern United States

where str¡dies by van Arsdol, Camillerí and Schrnidl5, and

spodelcl6 failed to confirm the validity of the Shevþr-gel.l

const,ructs. Thís meant that the exíster,rce of the Shevlcy-

Be1l indices should be empirically tested rather than

assr¡me{. Berry and Horton suggested talring this line of

reasoning one step further so that

many more variabLes detailíng the socio-economic
chaiaeteristies of census tracf-PopuLations shoul,d
be included in the studY . . .LI

this aqthor followed Berryrs and Horton's suggestion and

included 68 varíables in the thesis.

ls¡¿u"ti"e Van Arsdolr SanÈo CamiLLeri and Calvin Schmid,
',The Generality of Urban Social Area IndicesIr American
Socioloqícal Beviegr Vol, 23t 1958r PP,277-284,

16Ho*ard spodelrr 'tThe urban Ecology of; Shreveportr- Louis-
iana", Cèntre- for Urban Str¡diesl-University of Chicagor
1968, (Mimeographed),

l7a"rty and Hortonr 9pr,.ji!, ¡ þ. 316.



A factor analytic study of Seattle by Schnid and

Tagashira on data sets invoLving 42, 2L, 12 and 1O variables,
respectivelyr proved that a small set of carefulLy selected

variables essentially reproduced the same principal factors
extracted from a much larger set. TheÍr tests indícated
that famiJ-y status, socio-economic status and ethnic status
are normarJ.y the basÍc causes of areal differentiation
within cities.18 The other factors which may occur appear

to be the result of either the specific pJ-ace or the data

input.lg Not unexpectedly, by increasing the number of
variables in the data set, one could expect to extract addi-

tional factors, Murdie stated, 'rthe results of a factor
analysis . . . depend entirely on the nature of the var-
iabl-es which enter the analysis', ,2O Latif and Hunter

2Lagreeo.

E. Spatial Aspects of Factor Ecoloov¡

6

Since this thesis was particuJ.arly concerned wíth

concepts of social space, the author has included a section

l8c"trrin Schmid and Kiyoshi Tagashirar f'Ecological and
Demographic Indicess A Methodologícal Analysisrr,
Demoqraphvr Vol. 1, 1964r pÞ, I94-21L,

l9,Johrr"torr, 9B,.'-É., p. 316.
2onob"rt Murdier

195LI99!, P. 31 .

214. H. Latif and A. Hunterr "StabiLity and Change ín the
BcologicaL Structure of lrfinnípegl A Multi-Method
Approach" ¡
Vol. 10, 19

adi
t PP. 3



on Lhe spatial aspects of factor ecology. Anderson and

Egeland employed a three-way anaS.ysís of variance to test

the association of socíaI ranlr wíth Burgesst coneentrÍc

zone modeL and urbanizatÍon with Hoytrs sector hypothesis

on four eíties--Alcron, Daytonr Indianapolis and Syracuse.

The results revealed that urbanization varied essentíatly

with respect to distarcêr suggestíng that it r¡as concen-

trically dístributedr whereas sociaL rank varied according
22fo secÈor.

In a factor ecology of Chieago¡ Rees discovered

that when the area studied vas confined to the effective

housing and labour marlcet of the metropolisr social ranlc

appeared essentíally sectorial and r¡rbanization was pri-

mariLy ,on L,23 Berry and Horton stressed that the size

of any study area has a functional limitatior..?A Accor-

dingly, they wouLd argiue that. this was the only valid part

of Rees' analysis.

Timms wroter "It appears that the larger the cityt

the more complicated its spatial structur"uz5r but ít r¡as

more lilcely that the complicated spatial patterns were

due to "the greater heterogeneíty of the large city

22Aod"r"on and Egeland, 9Pg-Si.!., pp. 3g2-3gg,
23ti**"r 9p.r-9É. ¡ p, 233.
z4ï"tty and HorÈonr gpcÆ,, p. 3L7 .

25ti**", S:-ég., p. 234,



popuLati clr..26 The larger the city, ttre more probable it
rüas that poor¡ segregated ethnic groups resided in inner

city locations where

their presence ís Likely to upset the simple
nature of the zonal and sectorial effects . . .
It may be that the more homogeneous a popu-
lation in terms of its degree of modernity and
differentiationr the more íts spatial patterning
wiLl approxímate to lhe simple, additive model
suggesled by Berry,27

. Salins advanêed the hypothesis that social differ-

entiation as formulated in social area analysis could be

depicted Ín such a manner that each of the morphological

patterns descríbed the spatial dístributíon of one of the

Shevky-Bell índices. More specificalJ"yr social rank exhí-

bited Hoytrs sector patternr stage of the family cycle

presented Burgess' concentric pattern, and ethnig baclc-

ground displayed a cLusteredr polynucleated pattern corres-

ponding to the Harris-Ullman muJ,tiple nuclei model.28

F. Social Area Change¡

AlL the previously mentioned model-s have been

essentially static theories. By thatr the author meant

that they are based upon material referring to one point

in tirne. Social area change was a dlmamic model, because

it referred to material collected and based upon obser-

vations taken at two or more points in time. The aims of

26tbid. 27 Í:",id,
Z8satir,r, oo. "it., 

pp. 234-248,



the social area change model rrere two-folds (1) to
measure the relative degree of change that had talcen

place over a gíven time period and (2') to identiey the

processes which brought about these changes.

There were two vays of approaching the problem

of social area'change. The first involved a simple coil-

parison of the resuLts taken at each point in time. Three

of the earliest pioneers of social area change--Sweetter29,

Pedersen30 and, Greer-Wooten--folLow this approach. Greer-

Wootenrs MontreaJ. study concluded¡

ït was earlier thought that a singJ.e dÍmensiçn
indícative of rperipheral expansion versus cen-
tral contradictiont might result from the anal*
ysis . . . Suçþ an oversirnplificatíon is not
Justiried, . .3r

Haynest factor analytic study of Montreal incor-

porated a more sophísticated version of the first approach.

Utílizing relative rather than absolr¡te datar oblique

rotation with unÍty in the principal diagonal matricest

and spatial fittersr Haynes identifíed five urban dimen-

sions: socío-eêonomic statusr famíIy status, recent

9

29Fr"rrL Sr¡eetserr rrFactor Structure

1965r pp. 205-225.
3Op"rrt Pedersen, "An EmpírÍeal Model of urban Population

Structure¡ A Factor Analytic.Study_of- the.Populatio+ St,ruc-
ture in CopenTragent'r Proceedings of the First Scandinavran-
Polish Regional-Science Semínair Warszawa, L967,

ture in HeLsín]<i and Bostorl" r Acta

tl"t* Greer-wooten¡
Report No. 1r Ottawar

as Ecological
- Socioloqícar

Struc-
Vol, It



growthr minority group ethnic status and an employment

and household status factor. The urban ecological struc-

ture was natural-J.y orthogonaL with strong temporal invar-

iancer although socio-economic sÈatus remained the most

important factor throughout. Ttre spatial distriþution of

the factors remained exceptíonally stable through time.

The most interesting feature of the entíre study was the

selection of sector¡ zonal- and nucleated algorithms as

spatial filters. Even though Haynes admítted that the

fÍlters employed arbitrary critería' the end result was a

simpler more easily ínterpreted cartographic represen-

tation of spatial patterns.32

Ttre author chose the second approach favoured by

Brown and Hortorr33 (1969)r Murdíe (1969) and Kíng (1970).

The problem of spatial ehange was approached by Eenerating

change data from the initial cross-sectional data for two

or more years,, Murdiers study of metropolitan Toronto

was not only the most thorough and best documented worlc

available on social area change, but it, also has served

as an exCellent reference for future Canadian studies.

10

32Xi"grtey Haynes¡ "Spatial Change-in Urban Structure¡
eltõrnali-ve-Approàches to Ecologica| Dynamícsr'!
nconòmÍc eeocltál¡nùr Vol , 47, No, 2 (Supplement)r ,June
-L97lr pp . 324-335,

33lr"*r"""e Brown and Frank Horton, I'social Àrea Changel
An Empirical Change'r, Ðepartment of GeograPåYr Ohío
State UnÍversityr (¡'timeographed ) pp' 27L-288,



MurdÍe extracted síx change components accounting

for 57% ot the original variance, bY employíng coeffi-
cients of congruence on the factor structures for 1951

and 1961 as well as a príncipal components analysis on a

matrix of relative change quotient".34 Murdie called

these change components (1) suburbanizatíon, (2) ethnic

change, (3) urbanizationr (4) ctraages in residential

stabilityr (5) changes in empl-oyment characteristics and

(6) east European ethnic changet,35

The 1951 and 1961 factor patterns remaíned rela-

tÍvely stable through tÍmer but the spatíal'patterning

of the change components showed consíderable varíation.

Murdie had observed that

the economic status dímension moved outvards in
a generally sectorial arrangement with the wed-
ges of Trígb and low statr¡s wídening toward the
õeríphery of the metropolitan area. The fanriJ-y
status dimension tended to move outwards from
the cÍtv centre in a concentríc pattern . . .
Lwhile]-. . . the 1951 ethnic sLatus dimensíon
airgt¡sã¿ outwards ín two different dÍrections'
In both cases the movement was sectorial e . r

A component measuring variatíon in recent growth
appeared ín both 1951 and 1961 analysis and
airiíng the decade moved outwards an average.dis-
tance of four miles in a generally concentric
pattern.36

The geographic distríbution of the ehange com-

ponents were derived from a two-rray analysis of variance

associated with a gríd of coneentric zones and sectors

11

34Murdie,

t urÞ¿g. ,

9Pg-9i!.'
P. 118.

pp. 188 and 4l-43 and 152-166.
36rbid,r PP. L42-L46.



arbitrarily superimposed over Toronto. A comparison of

F ratios ídentífied the following configurations:37
More Both

Change Primariry Sectorial SectoriaL Primarily
Components SectoríaL Than Zonal and Zonal Zona]-

-

1. Suburbanization X

2, Ethnic change X

3. Urbanization X

4, Residential
stabiJ.ity X

5. Empl,oyment
characterístics x

6. EasÈ European
ethnie change x

King's study noted a definite laclc of change in

the social- fabríc of Columbus, Ohior for the decade 1950

to 1960. AnaS.ysis of cross-sectional data revealed three

social area indices: economic statusr family status and

ethnic st,atus. Economic and family status displayed

seetorial distributionr while ethnic status presented a

nucleated pattern. The five dimensÍons of ehangç Ìüere

designatedl (1) occr¡pational sÈructurer (2') farniJ.y life

cycle, (3) ethnic composítion, (4) residential stability

and (5) housing quality. Distorted coneentric zonal pat-

terns characterized both resídential stabílity and housing

quality change,comporiêrts. Even ethnic eomposition appeared

as a series of nuclei arranged in a ConCentfic mannef.

Howeverr oecupational structure possessed a definite

seetorial Pattern.

t2

a1
''rbid., pp. 164-165.



King noted that two currents of changê flow from

the inner city. The first or

outer one is associated with upgradíng at the
urban perípheryr while the inner one related to
deteríoration surrounding the inner core . . ,
If the exact location of these front,s of change
can be identífíed, and their directÍon of move-
ment estimatedr-!hey may have significance for
urban planning.Su

Since Kingrs thesis accounted for only 4O% of

the totaL variance for eolumbusr ârld Brown and Horton

just explained 44% for Chicâ9or one tended to suspect

the value of their relative change quotient.s. Murdíers

study explained 57% of the variance for Toronto. The

fact that Murdie's results hrere much better may have

been due to a superior change quotient, or because he

relied on two methods--the relative change guotient and

coefficients of congruence. The author believed that

since all three studies accounted for relatively J-ow

proportions of the original variancer the general' weaÌ<-

ness may J-ie with the orthogonal- rotation. King agreed

for he wrote¡

It would appear , . . that orthogonality was
enforced þy.the analytic techníque rather than
being an inherent cháracteristic of the various
elemãnts .,, The interrelationships among
the characteristics are too complex to be ade-
quately described by a small number of indepen-
dent fãctors. It wouLd appear that oblique

t3

38parl Kingr 'rThe Spatial Aspects of Social Area Changer
Columbus, Ohio, 1950-1960"r an unpublished M.A.
thesisr p. 3.



factor analysis might provide more meaningful
results talcing into account the high degree of
intercorrelation betEgen the varÍor¡s eLements
of social st,ructurê.JY

G.

Ttro geographíeal studies have been written on

metropolitan wi.nnípeg; neither resembled the present

study but both might be viersed as forerunners of it.

The firstr an unpublished thesis by Baxter (1968)r demon-

strated the validity of employir¡g computerized factor

anatysis to identify the natural areas rrithin the city.4o

Next, Nicholson and Yeates4l (1969) applied príneilpal

components analysís to 1961 socio-economic data' Their

methodologlt uas an improvement over Baxterts technigue

in that urban süb-ârêâs Ìrere now de¡.Íneated according to

multipJ.e components. Yet by límiting thenrset-ves to the

1961 census materíal,r Nicholson and Yeates were descrÍbing

a dynamic situatíon in static terrns

AthirdandmoreimportantstudybyLatífand
Hunter (1973), analyzed cross-sectional data on fífteen

socío-economic variables representing 84 census fracts

for both 1951 and 1961. Their study díffered from the

l4

tnæ,.r PP. 68-69.
4onichard Baxter, rr1he Use of Diagnostic Variables. in

Urban Ana1ysís-with Particular Reference to WínniPê9".
A"-õp"biiån"A M.A. t¡esis r University of Manitoba.

4li.lichotson and Yeatesr 9P.Æ,', P. !76,



present analysis in that they were primariLy concerned

with increasing societal scale whereas the present study

is concerned with sub-area differentiation. In both

yearsr well-defined urbanization, social ranlc and migration

st,atus factors were dominant,, Contrary to their expec-

tations, the factor struetures differed from those exper-

ienced in most American citíes. Urbanization repJ.aeed

economic status as the most important factor in 1961,

whereas migration status remained third for both years.

Latif and Hunter concluded that the ecological structure

of Winnípeg was becoming less 
""*p1"*,42

H. HypoLheses¡

It should be noted that factor anal,yses cannot be

eompared ín a satisfactory manner if there are differences

in (1) the type and number of inl¡ut variabtesr Q) the

size and nature of the study area, (3) the size and nature

of areaL units, (4) tne time baser (5) the rotatíon method

or (6) the factor model,

15

A number of hypotheses based

theoretical framework wilL be tested

Irlinnipeg:

(1) Analyses of both cross-sectional and change data wilL

yiefd at least six dimensions generalJ,y relating to êco-

Aznatit and Hunter, gp¡--gi!,

the preceding

metropolitanon



nomic status¡ family status, ethnic status, migrant status,
household status and employment characteristics.

(2) lhe three most signiricant sociat area indices in the

cross-sectional analyses wilt be related to economic status,
family status and ethnic status,

(3) comparison of the 1951 and 196L cross-sectionar anal-
yses witt show that the relative importance of family status
¡rill increase, that economic status will remain stabl-e and

that ethnic status r^ritt decline.

(4) The three previously stat,ed social area indices res-
pectively will exhibit sectorial, concentric and nucleated.

patt,erns which can be mapped simultaneousJ-y into the physi-

cal space of the city to identify distinct neighbourhoods.

(5) Considerabte variation rvilL be found ín the spatíal
patterns of every factor identifíed in both 1951 and 1961.

16

The focus of this thesis is on the spat,ial- aspects

of social differentiation in 1951, 1961r and in the change

that took place between these two dates,



CHAPTER II

RESEARCH METHODOLOGY

SeLection of Urban Area¡A.

Winnipegr Canadars fourth largest cityr stands

at the junetion of the Red and the Assiníboine rivers

near the geographíc centre of North America. Winnipeg

was chosen as the study area for four basic reasons.

First, Winnipeg encompassed a large cosmopoJ.ítan popu-

Lation and possessed the most eomplex infra-structure of

any cíty in the Prairie Provinces. Tbis facilitated the

extraet,ion of a ìwide range of socio-economic variables '
Second, the open prairie upoll which winnipeg was brrilt

offered no natural topographicaL barriersr êxcêPt the

riversr which could distort urban spatial patterns. Thirdr

bet¡yeen 1951 and 1961 the population grovth and the corres-

pondíngJ.y unplanned urban expansion fulfilled one of the

lrey stipulations laid down by Burgess and Hoy:t for the

successful interpretation of their spatial models. Finallyt

metropolitan lnlinnipeg represented a unified housing and

labour marl<et whích Berry argued vas essential for a factor

ecological analysis.

B.

study because

able for intermedíate

The years 1951 and 1961

Census of Canada

or subseguent, years for small area

t7

rùere selected for this

publications were unavail-



data, Although ttre author would have preferred to incLude

t97L census dat,a, it was not availabl-e when this research

was undertalcen, All data pertaining to demographic and

household characterÍstics was derived from the Dominion

Bureau of Statistics (Census of

CT-6;

Ttrere were two reasons'for choosing the census

tract as the basic unit of. analysis. First, the Dominion

Bureau of Statistics stated that

census tracts are designed to be relat'ively uni-
form in area and populationr and.such that each
is fairly homogeneous with reçqect to economie
st,atus and living condítiorls.4r

Hawley and Ðuncan rejected the idea of homogeneous

eensus traetsr since these boundaries are more often than

not the result of historical and accident and political

influenee. Differences in population size and areal extent

of the tractsr plus the vide range of socio-economic traits

found within census tracts suggested a greater heterogeneity

than the preceding quotation stated'44

To overcome the problem of scaling¡ the data r¡as

expressed as a percentage whenever it was possible t'o do so.

This was done because the size of the areal uníts could have

18

Census of Canada, 1961, Bullet'in CT-17)

Cal.lada, 1951, Bulletin

43oo*irrion Bureau of
Bulletín CT-17' P.

44H.*L"y and Duncan,

Statisticsr t
3.

9P,:--9i.!,.
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had a direet bearing upon the size of the correlations and

the direction of associatíon for the variables under corr-

síderation.

The second and more significant reason for using

census fracts centred on the ready availability of census

material in this form. Thereforer most. researchers have

depended upon the census tract as their unit of analysis.

To facilitate comparison between 1951 and 196l

datar the areal units had to be exactry the same in both

years. For this purpose a modified version of the 1951

census tract boundaries was employed as shown in Figure 1..

C. Choice of Variables¡

20

This writer fiollowed the example set by Brown and

Horton4s, Murdie46, and t<ing47 in se].ectíng a broad spectrum

of socÍo-economic variables from the Canadian Census. As

shown in Table L, the variables were grouped under the

foLlowing headíngsr (1) Ager Sex and t"tarital Status, (2)

Ethnic Origins, (3) Official Language and Religious Affíli-
ation, (4) Population Change, (5) Education, (6) Househotd

Characteristics, (7 ) nesídentíal Stability¡ (8) Family

StaÈus, (9) Emplolrmentr (10) Occuþation and (11) Selected

Geographícal Measurements.

A4--Brorrn and Horton, op, cit.
46tturdie, 9pg-É!,
47xing, op. cit.



Variable
Number _

1.
2,

3.
4.

5.
6.
7.
B.
o

10.
11.
12,
13.
t4,
15.

16.

L7.

18.
19.
20.
22.

2L,

TABLE 1

VARTABLES SELECTED FOR FACTOR ANALYSTS

Variable TitleVariable Grgupinqs

Age Structure

I'larital Status

Ethnic Origíns

Official LanguaEe

Religious Affíliation

Educational Status

%of
%ot

%of
%of

poÞtfI . r
pop tn. ,

poptn. r
pop rn. r

% of poprn. r
% of poptn. r
% of. poprn.,
% of poprn. r
% of poptn.,
% of poptn.,
% of poptn. r
% of. poptn.r
% of poptn. r
% of poptn.,
% of poprn. r

% of poptn.,

% of poptn.,

age O-14
age 65 e over

single (15 years & over)
married (15 years & over)

grítish IsLes
French
German
Italían
Netherlands
PoIish
Russian
Scandinavian
UlcraÍnian
Other European
Asian

spealring neither English nor French

ilewish

N
P

ol/o
ollo
dlo
o/,o

of Boprn. r not attending school
of poptn. r with no schooJ,ing
of poptn., with one or more years of elementary schooling
of poptn.r wíth (one or more years of university (1961)l

(13 or more years of education (1951) /

Population Change % chanEe in poptn. (rg¿r-rgsr ( lesl)ì
(rsso-rsor (1e61)J



VARIABLES SELECTFD FOR FACTOR AI{ALYSIS, ConËtdr

Variable
Number

23,
24.
25,
26,

27.
28,
29.
30.

31.
32.
33,
34.
35.
64.

36.
37,

39.
39.
40,
4L.

42,
43,

44.
45,
46.

Variable groupinqs

Household Size

Oceupied DweJ.lings

Amenities

Resídential Stabílity

Family Status

EmpLoyment Status

Occupation

Variable Title

households, occupied by 3 persons or less
households, occupied by 6 persons or more
households, occupied by a sÍngle family
households, with lodgers

of dwellings, single detached
of dwelLingsr âpârtilrents & flats
of dwellings, ovner occupied
of dwel-lings, reportíng a mortgage

of dwellíngs, occupied 5 years or Less
of dwelJ.íngs, occupied more ttran 5 years

of famíries, with o-2 children
of familiesr with 5 or more children
of familiesr wiüh chiLdren under age 6
of families with wage-earner heads

employed males
employed females

male managers
maLe cLerlcs
maLe transportation & communication workers

of
of
of
of

o/
lO
o/
lO

%
ollo

/o
/o
o/lo
o/to

%of
%of
%of
% of,
%of
%of

of
of

of
of
of

dwellings, with furnace heating
dweJ-lings¡ with flush toilets (exelusive use)
dwellings, wíth bath or shower (exclusive use)
dweLJ.ings, with refrigerator (mechanical)
dwellingsr with passenger automobile
dwellints, wíth -fterevlsíon (196f ) I(electric cleaner (1951)J

¡\)
N

o/tþ
dlo

dlo
%
alp
d/o

ø/lo
o/
/o

ollo
/o
o/lo



Variable
Number VariabLe Grour¡inos

VARIABLES SELECTED FOR FACTOR ANALYSIST ConI'd¡

Variable Tit,le

% ot female çsales personnet (1961) I
l.commereial & financiat workers (1951)Ì

Sex ratios (females per 1OOO males) p
Rooms per family u)

Rooms per dwelling
Persons per room
r"rãre 

-äãräi;sã-Jän"r"s" 
( 1e61 )l

[median (19s1) ,
Female earningd (average ( 19Ol )ì

[median (1e51) t
Famity or househo'td "ãi"i"sÀ-i.ï"r"g" ( 1961 )l

(median (1951) 
J

47,
48,
49,
50.
51,
52,
53,
65.

66.

67,

68.

54,
55.
56.
5'7 .
58.

59.

6O.

61.
62,
63.

Occupation, conttd, % of male service worlcers
% of male Labourers
% of female managers
% ot female clerks
% of f,emale transportation and communícation workers
% of female service l¡orl<ers
% ot female labourers
% of male fprofessional & technical worlcers ( 1961)ì

[professional workers (1951) t
% of male Jsales personnet (1961) ì

\commercial & financiat workers (1951)f
% ot female (professional & technicat workers (1961)l

{professional workers (1951) ,

Miscellaneous

Geographical Measures Pop,n, density
Dístance from peak land vatue (linear)
Poptn. potential (time travel dístance)

ExPlanatorT Notation¡ In the "Change Analysis", variables 62, 641 65, 66, 67 and 68
Iüere detetedr leaving 62 of the origínal 68 variabLes.



Every observation recorded in the 1951 data set
had its counterpart, by definition or function, in the

1961 data. The ehoice of common change variables proved

more diffícult. Variabl,e 62, measuring the Linear dis-
tance from the peal< land value to the cenLre of each cen-

sus tract, was deLeted as the linear distance remained

constant between 1951 and 1961. Inevitably, given the

nature of the reLative change quotient, the degree of
change talcing place turned out to be zero. Fqr instance,

if the distance from pealc land value rras one mile for both

1951 and 1961, the relative change quotient generatedr

24

uij (lesl )

1-1= --T--

= f =o

V. ., indicates variable i for census tract. j.r.l
Thus each variable in the change analysis CV* *
represents the percentage which occurred nåt
between 1951 and 196L using 195I as a base.="

Variable 64 consisted of tlro uniquely independent

observations--electric cleaners in 1951 and television sets

in 196L. Both household items reflected the general

affluence of the population in the urban census tract, but

were deLeted because they nere incompaÈibLe in a direct
comparison. Similarly' variables 65 to 68r which deaLt with

CV. =LJ
uij (r.e6r) - uij (1e51)

48Bro*r, and Horton, 9p-:-gi!,.r p. 276,



male and female employment in certain occupations, were

dropped because of a change in the way these occupations

were defÍned between censuses,

One minor difficulty concerníng the common change

varíables affeeted variabLe 21, the population change

observation. The figures shown in the 1951 and the 1961

data decks Ìrere expressed as percentages which respectiveJ.y

revealed the changes in populatíon from 194L-1951 and from

1956-1961, However, Ín order to shors the population change

that had occurred between 1951 and 1961, the raw frequen-

eies representíng the total population Ín each eensus tract

for both years were substituted directly into the relative
change quotient,

Number of Factors Sel,ected ¡

25

D.

There 'nas no universally accepted way of deÈer-

mining the optimum number of common factors. Six factors

were selected in this analysis for the foLlowing reasons¡

(1) partly because Murdie had found six in Toronto, (2)

partly because the six factors had eigen-values greater

than unity¡ and (3) partly because the six factors satis-
fied Harrisf and HarrÍsr definition of

a conunon facÈor . . . E"tJ . . . any one which
has a minimum of two variables with factor
coefficients^ ('tloadings" ) greater than .30
(absolute\.49

4gM.rg"tet Harris and Chester Harris, 'tA Factor Analytic
Interpretation Strategy"¡ Wisconsin Research and DeveJ.op-
ment Centre for Cognitive Learning, (ltimeographed).



Since the six faetors fulfilled the last two requirements

which are the only universally accepted requirementsr the

author believed the six factors actually existed and were

not simply the result of statistical artifact.

E. The-Factgr Modell

I. Int,roduction¡

26

Factor analysis identifies the chief underlying

dímensions assocíated ¡rith social area differentiatíon ín

metropolitan I'finnipeg. The computer program BMD-O8M¡

formerly known as BMD-X72r combined elements of both com-

ponent and common factor analysis. More specificallyr

this meant the correl.atíon matrixr eigen-values and cumu-

lative proportion of total variance were calculated

strictly according to principal compoRent analysis.

Communalities, rotated factor loading matrixr correl-ation

matrix of the rotated factors and factor scores fell into

the rearm of common faetor analysis.50

Factor analysis could not loe considered a unitary

concept as it íncorporated several mathematical procedures,

The three major stePs $ere3

(1) the preparatíon of the correlation matrix

(2) the extraction of the initial factors--the exploration

of possible data reductionr and

(3 ) the rotation to a terminaL solutíon--the search for

50Dr. ft. Subrahmanían¡ Departrnent of Stat,isticsr Uniwersity
of Manitoba.



simple and interpretable factors.
step (1) util-ized R-mode correlation between the variables,
step (2) defined the factors and step (3) emproyed oblique
rotation. The defined inítial components ruere extracted
in such a r¡ay that each factor was independent of the
other; in other words, the components were orthogonal,

II. Defined Factors:

27

Príncipal component solution made no assumptions

about the underlying structure of the variabl-es. principal

component soLution did not reduce the number of variables¡
SÍnce each component is defined as the best
linear summary of variance left in the data
after the previous components are talcen care
of t the first M component,s--usua1ly much
smaller than the number of variables in the 

"et--51
accounted for a large proportion of the total variance.

The analysis terminated when the remaining components were

considered to be insigníficant. Tlris meant some of the

information contained in the { of the variance was

lost, but the principal component solution technique lcept

this loss to a minimum.

The component model was expressed concisely asl

'i ="jt+^5zFz + ' .- *ujrr"r,
where each of the n observed variables is des-
cribed linearly in terms of n nel¡ uncorrelated
components Fl, FZ . . . Frrr each of which is,
in turnr defined as a linear combination of the
n origÍñal variables.52

Ê.1
"Norman Nie, Da].e Bent and Hadlai

Paclcaqe for Social åciencesr p,
52ru.

Hull,
zto,

SPSSr SÈatistical



III. Oblique Rotation¡

Oblique rotationr â conùllon factor analytic tech_
nique, was more compJ-ex, but it had three deeided dvan-
tages over orthogonal rotatíon. First, it defined the
clusters of variables betteri second, it revealed the
correlation between cl_ustersr ârrd thirdr if orthogonality
existed, an oblique rotation yiel-ded orthogonal factors.53

There are many techniques for obrique rotation.
carroLl took quartimin and covarímin and sprit the difference
to obtain the biquartimin solution. Harman claimed
biquartimin províded a more satisfactory simple st,ructure
in Èerms'of interfactor correJ-ations and factor loadings
than either of its pred"""".ot".54

carroll has generalízed the biquartímin functionto a class of solutions termed oblimin that, have
covarimin. and quartimin as su¡cãffiBy weigtrtíngthe functions by two parameters Ff andþ' hã is
able to combine Q and c in different combinations¡

28

RepJ-acing Q
and puttÍng
the oblimin

*
= âf

" 
=,å., t,q FdÉJ - v ir (#) 

] I Ë É^ ÊÏ

n

anf C wittr the appropriate functions
Y= Fe/ ( 4* ê e) r Carrolt determines

criterion¡

53R. J.
54_-frarry

+âzc

Rummelr ABplied Factor Analysis, p.

H. Harman, Modern Factor Analysis,
L7L,

p, 325.



Oblimin soluÈions were completely dependent on

value of ganma. Since ganma = O.5r a biquartimin

sol-ution resuLted.

F. Te.chniques of_AnaLysís r

where oê
J.oadingr

j I ttas
and 1

the oblique reference structure
and q r¡rere the Lth and qth facto;rs.

29

The factor analysis program BMD-X7Z provided

following computer output:
(1) Correl-ation matrix

(2) Eigen-values

(3 ) Estímated communal-ity

(4) Factor correlation matrix

(5) Rotated faetor matrix
(6) Factor scores

ï. Correlation Matrix:

Al-1 factor analysis modelsr including principal

component sol-ution, had a correlaÈion matrix, The coeffi-

cients of correlation presented

the degree of relationship between the rors and
column variables of the matrix. The closer to
zero the coeffícíentr the more tenuous the rela-
tionshipt thè cLoser to an absolute value of lt
the greater the retationship, A negative sign
indicates that the variables are inversely related.
To interpret the coefficient' square it and mul-
tiply by 1OO. This witt give the percentage of
linear variation in common for the data on the
two variables.56

55

55R. 
,.T.

tu@.,
Rummel, 9p:_Si!., pp. 415-4L6.

pp. 133 and 135.



For exarnple, the correl-ation betr¿een row variables 9 and

col-umn variabLe 6 was .45e and (.45)Z * 1O0 = 20,25%.

This meant that 2O,25% of. the variation in the change data

for these two variables was shared.

The correl-ation matrix served as an excellent

means for checlcing the val.idity of the eomponent t oadings

to determine whether they actualty existed or were merely

the result of statistical artifact.

II. Biqen-values¡

Eigen-values vere defined as equal to the sum of

the column of squared loadings for each unrotated factor.

Eigen-values measured the importance of a given factor in

terms of the arnor.mt of total variance it explained, Alge-

braical-ly¡ this could be expressed by the equationsT

30

For exampler varianee accounted for by factor 1 in the

change data¡

m

â
J=t

m= â,h1
j=2 J

h3

(-0.08309)2 +

11,9L449

Dividing the eÍgen-values by either the number of
variables or the . . . trace of the correlation
matrix . . . and multiplying by 100 determineg^
the per cent total, or conmon varianee figures.sö

respective eigen-\ralues

utæ..r pp. 144 and 145. 58IÞiq., p' L44,

(-0.62097')2 + o . . (0.60843\2



Therefore, the

by factor '1 in

proportíon of totaL variance accounted for
the change data = 2 -2

=i 
l1.r

j=l J

-. 
x lOO

III. Estimated Communality¡

31-

îhe communality equalled the proportion of
variance of each variable involved in the factor rp""",59
Naturally, variables with high communality were the most

important in determining the finaL solutÍon. The esti-
mated communality h? was catcul-ated by squaring each.J
variable loading in a given row for each factor and adding

them together as shown beLow¡

-z P- 2hl = ltl
2=L

= (-0.0g309)2 + (0.70033)2 + . . . + (O,O7lrgZ)2

= 0.838194

The sum of the coLumn ot h2 values x LOO equats
the per cent of total variation in the data that,
is patternedr that isr the total variance
accounted for by the factors. This sum, there-
fore, measureç the orderr uniformity or regularity
in the data.60

The formula employed to calculate the percentage of variance

=ry
= .192L'1 x
= 19.2%

x

100

100

59gþ. , P. 138. 6o&8., B. L43,



among all the variables explained by each factor r"",61

T

IV. Rotated Factoq Correlation- Matrixl

This is a correlation matrix between obJ-ique
factors found through oblique rotation . . .
The data patterns themselves have variance in
commoR to the degree 4gasured by the faetor
correlations squãred. 62

m

â,
j=1

.2tl. .
J

32

The interpretation of the relationships among

factors r¡as exactJ.y the same as the interpretation for
variabLe correlations.

X l-OO =
P

â,
I=1

v.

{

Rotated Faetor Matrixr

Customarilyr most applied factor analysis research

alters the initial or unrotated factor solution to a solu-

t.ion having more desirable properties. These desirabl,e

properties rúere found by rotating the factor-axes around

the origín ùo find a better fiL for the data. The obLimin

form of oblique simple structure was used as outlined in
Section C.

VI. FacÈQr Seorest

The factor seore rnatrix had six scores for each

census tract. Exact soLutions for the factor acores were

not possible with the common factor analysis nodeL. The

sum of the best regression coefficients multiplied by the

61gþ. , p. 138 . u'rþig. , u. L4g ,



standardized variables yielded the actual factor scores.

Socío-economic variabLes dispJ.aying similar factor scores

would be broadly sÍmíJ.ar in structure. Indeedr when these

factor scores had been translated ínto computer mapping

printouts, they would reveal dístinct social areas.

Gror¡pinq and ¡4appinq Procedures:

Previous studies had r¡sed the H-Group technique'

This grouping procedure appeared both arbitrary and sub-

jective. Therefore, the author used another technique

which began by ordering the factor scores for each factor

from the loryest to the highest value. Thís Ìtas done as

f ollorrs ¡

G.
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Program

Dimension A (81r 6)

Read 1oo, f(A fr, 4, ¡J = 1, 6) r = 1' 8ü

Funch 101, [ta {r, 4, r = 1, 81), J = 1, 6]

lOO Format (6F 10,5)

1Ol Format (lOx' F 1O'5)

After the factor scores had been orderedr the

major breakpoínts in the number series were marlced. Four

brealcpoints created five groups for each factor. According

to the fifth version of the synagraphic computer manualr

five groups give the best visual impression' In theoryt

the natural brealcpoints would represent the four largest

gaps in the number series. Ho1fever, in praCticer this was



not always true. Wherever possible, each division included

at least five values Èo facititate a good visual image and

not more than 19 values for the ttro outside divisions.

This condition was not always possible due to the nature

of the number serÍes, but it was kept in mind as desirable

whenever one major brealcpoint couLd be chosen over another.

The author believed that this group procedure was far

superior to the H-Group technique.

Version five of synagraphic computer mappingr com-

monly referred to as rfsymaprtr enabl-ed one to objectively

and precisely map the five previousJ-y selected divisions

for each of the 18 factors. Thus, a series of 18 contour

maps rúere printed out by a computerr although the contour

l-ines themselves had been suppressed to improve the vísual

qualíty. The original symbols printed on the black and

white computer maps made it dífficult to distínguish five

separate groups. The author experimented with the comput'er

to find five sets of symbols which maximized the contrast

between the five divisions. The final choice lüas|

34

The

was

.+g
s1'mbolic representation

created by overPrinting.

v

A

-X
00

234
T

of divisions four and five



The author drew a source map of the study area

and carefuJ-ly Located aLl the controt points to which his
data appJ-ied. This source map Ïias identical in size and

shape to the computer map príntouts. The ínformation

needed to produce these maps was punched on a declc of
computer cards, These cards consisted of a series of

required and optional pacl<ages or categories. The first
category was caLled the Outline. This package described

the outlíne of the study area by specifyinq the 63 co-

ordinate locations al.ong the x and y axis to the nearest

Èenth of an inch. In this case, the outline corresponded

with the outline of metropolitan lriinnipeg. The second

paclrage, called Data Pointsr gêvê the co-ordinate Location

for the centre of each of the SL census tracts, The third
package, Otol-egends¡ provided the Locatíon and legend for

all printing on the hapr plus the location of all "barriers"
such as the rivers and the north l{innipeg C.P.R. tracJçs,

It shouLd be noted here that the author experimented with

assigning mathematical- vaLues to these physical barriers.

It was difficult to assess real-istically the relative per-

meabiJ.ity of the Àssiníboine and Red rivers and the C.P.R.

traclcs for aLl six factors for eactr data set. The simple

assigning of values to these barriers tripled the consumption

of computer time and did not appear to alter the spatial
patterns in any radical ÌÍay. For these reasonsr the author

did not pursue this line of researchr but ac]<nowledged that'

more research is needed to assess the relative strength of
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the barriers in regards to social area change.

The fourth paclcage or category Jçnown as Values

referred to the 81 factor scores assigned to each factor.
Each of the 81 factor scores corresponded wíth one of the

dat.a points previously mentioned, The last section, símpLy

called the Mapr contained several electives. The author

utilized eight of the options. Option I listed the map

size at LO,z" by 13.0". Option 3 gave the number of
divisions as five. Option 6 specified the brea]<points

that would create the five divisions for each Rêp, Option

7 stated the new symbols rùere I i I 2 Ë . option I
suppressed the contour Lines betr¿een the divísions.
OptÍon 13 fixed the relative scale of the computer map

printout at the same dimensíons as the source map. option

15 set the printing at 6 rows per inch and 1O columns per

inch. Final.ly¡ option 16 provided correcting overprinting.

The compr¡ter printor¡t not only provided a fuJ.ly

Labelled map of the city, but, in addition, stated the

data value extremes, the absolute vaLue range for each

divisionr ând a hístogram showinE the frequency distri-
bution of the faetor scores for each of the five divisions.
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LõLDUE¿ þ

HIGH LOADI oN 1951 F TOR STR RE T\IITH TERATT

VariabLe
Number Variable Tit1e

Ethnic
Status

Ft

FamiJ-y
Status

îz
Economic
Status

Fg

French
Status

F'4

Migrant
Status

F-
5

Household
Status

Fo
1.
2.
3,
4,
5.
6.
7,
8.
o

10.
11.
12.
13.
L4,
15.
16.
L7.
19.
19.
24,
2L.

Age O-14
Age 65 & over
Single marital status
Married marital status
BritÍsh
French
Gerrnan
Italian
Dutch
Polish
Russian
ScandinavÍan
Ukrainian
Other European
Asían
Spealcing neither English nor French
Jevish
Not attending school
with no sehooling
1- or more yrs. of elementary schooling
Change in poptrlatíon 1941-1951 (1951I

-o. gg
o,92
o. 91

o. g5

-o. go
-o,61
0.96

-0,76

-0.69
-o.69

0. 98
-0.69

-o.66

o. go

o.63

0.57

-o,47
-O,77
-O,67

(¡)
{

1es6-1e61 ( 1e61 )22, 1 or more years of university (1961)
13 or more years of educatíoñ (1951)

23, Three or less persons,/household
24. Six or more persons,zhousehold
25, Househotd occupied by a single famiJ.y26, Household with lodger
?7. Single detached Cwerting
28. Apartments
29. Owner occupied dwelling
3O. Mortgaged
3L. Furnace
32, Flush toilet
33. Bath or shower34, Refrigerator

-o.73

o. go

-o.88
o. g4

-o.96
o,87

-0.70

o,52

-0.65

o. 95

-0.92

-o,52

-o,49

o.66



Variable
Ethnic
Status

Er'1

FamiLy
Status

tî'2

Economic
Status

FE

French
Status

F4

Migrant
Status

F
5

Household
Status

Foable litle
35. Automobile
36. DwelJ.ings oceupied 5 years or Less
37, Owellings oceupied more than 5 years
38, O-2 chitdren
39. 5 or more children
40. Children under age 6
4I, Wage earner heads
42, Employed males
43, Employed females
44, Male managers
45, Male clerl<s Q,Sz
46, Male trans. & communie. worÌ<ers
47, Male service workers
48. Male labourers
49. Female managers
50. Female clerlcs
51. Female trans. & communie. workers
52. Female service workers
53. Female labourers -O,4754, Sex ratio
55. Rooms per family
56. Rooms per dwelling
57. Persons per room
58. Male earnings avg. ( 1961 ) ¡ med. ( 1951 )59. Female earnings avg. ( t Ot ¡ ; med. ( '51 )60. Hshld. earnings avg. ('61 ) ¡ med. ('Et )
61. Pop'n. density
62, Distance from P.L.V.
63. Poptn potential
64. Television ('61)¡ vaeuum ('St)
65. MÉtle prof. & tech,('61 ); prof.(St¡
66. Male sales ('61)¡ commer. & fin. (r51)
67, Female prof. & tech.('Ot¡¡ prof.(St¡
68. Female sales ('0t¡¡ commer & fin.(Sf¡

O,75

-0.95

-0.89
o,87

o.7g

-0.63

o,92

-0.86

-o.57

-0.75

0.50

-o.59

o.53

-0,61

-o.94

0.54
o,59

o,67

-0.91
o. g4

-0.63
o'76

o. g7
0, g1

-0.73
0.79

o,61
0.90
0.57

o,47 -O.63

(,
æ

Eigen-value L9,47 17. 08 5.31 4.52 2,94 2,4L
Percentaqe of total variance explained 28.63 25.L2 7.8L 6-65 4.32 3.54
For clarity in distinguishing different st.ructures, loadings ,47 nere not shown.
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CHAPTER III

FACTOR STRUCTURE OF METROPOLTTAN WINNIPEG

1951 Factor Structure¡A.

The purpose of this chapter was to identÍfy those

elements which most effectively defined each strucÈural
dimension of metropolitan winnipeg. The cross-seetional
analysÍs of the L951 data provided the factor loadings in
Table 2, The coLumns contained the híghest J.oadings on the
68 variables for the six extracted factors. All six factors
rrere retained because their eigen-values rrere greater than

unity. As hypothesized¡ ethnic statusr family status and

economic staÈus emerged as the three most important factors.
These three factors represented 61.56% of the total varÍance

in 1951,

The first factor exhibited a strong positíve asso-

ciation with pereentage Brítísh and percentage scandínavían,

This dimension aLso demonstrated a strong negative rela-
tíonship to percentage Polishr percentage Russi:an¡ percentage

ukrainían, percentage,fewishr percentage who spoke neither
English nor French, and percentage with no schooling. The

high loadings on tlre êthnÍc variabtes identified thÍs factor
as ethnic status. Examination of the factor loadings indi-
cated that tosards one end of ttre scale this dÍmension

selected census tracts containing reJ.atively hiqh propor-

tions of British and north Europeans who spoke either
EngJ.ish or French and had some schoolíng. At the other end
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of the spectrum rrere tracts contaíning relatively high
proportions of east Europeans¡ wtro spoke neíther of
canada's of fíeiaL langruages and Ìrad received no formal
schooling. This factor account,ed for the most. variance--
?8,63%. Thus, ethníe status explained the most about

Winnipegrs ecologicaL structure in 1951.

Examination of the factor loadings ín the second

column revealed the famiJ-y status dimension. Ten variables
disptayed high positive toadÍngs--poputation sixty-five
years or of,der, single popuLatíon¡ populatíon not attending
schoolr households eontaíníng three persons or lessr house-

holds r¡ith lodgersr residence in apartments, families with
two or less chiLdren¡ employed females, population density

and population potential. High negative loadings were

assocíated with population fourteen years of age and underr

popuJ.at,íon change, dnellings occupied by a síngte famíJ.y¡

singJ.e detached dwellings, ot{ner oceupíed. dwd. J.ings¡ chil-
dren under six, empl.oyed malesr FootnS per dwelling and

distance frorn peak Land value.

Anal.ysis of the famiJ.y status dÍmension revealed

that census tracts could be arra¡lged al.ong a continuum. At

one end of the continuumr cênslrs tracts ext¡ibÍted the l-atter
stages of the family cycle, uhile at the opposite endr the

formative stages were portrayed. The Latter stages of the

famÍly cycle rrere characterized by an older popr,rJ.ation,

small famílies, employed women¡ lodgers¡ apartment living
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and densely populated neigihbourhoods havíng eLose proximity

to the city centre in terms of travel time. The early
stages of the famíly cycle were marl<ed by both pre-school

and school-age chÍldren, employed males and owner oceupied

detached dwell.ings located in the cityrs outlying suburbs.

1Ft¡is factorr the second most important dimensíon, etælained

25,12% of the total varÍance.

EconomÍc statr¡s was identified as the third
dimension. Eight variabl"es--oriê or more years of university
education, automobile ownershipr possession of a refrigerator,
rooms per dwelLing¡ mal-e managers, female professional

workersr male earnings and household earnings--had high

positive loadings. Hígh negative J-oadínEs were discovered

on Èhe variaþles measuríng some eLementary education, per-

sons per room, male transportation and co¡nmunication worlsers...

and families , with wage earr,rer heads. As in the eases of

the first tvo factorsr ttre factor loadings for econoruic

status showed ùt¡at census tracts formed a conÈinuous scale.

At one end r¡ere those traets containing well-educated mana-

gerial and professÍonal persorurel earning high inco¡aes and

residing in spacious dwellings. At the opposite end of the

scale rere census tract,s characterized by low education

levels, ,J.otü incomesr overcrowding and without a family head

rrage earner¡ This factor was a distant third behind ethnic

status and fam:lIy status¡ as iÈ ocptained only 7,8L% of the

variance.
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The last three factors proved more difficult to

interpret dr¡e to the smaller number of highly loaded

variables orù each dimension. Neverthelessr the last three

factors proved immensely interesting because they repre-

sented three relatively unlcnown dimensions¡ Tl¡ey aecounted

for L4,51* of the variance. When alL síx factors were

taken together, the explained variance totalled 76.O'l%,

Serutiny of the fourth faetor revealed relatively

hígh positive loadings on the variables representing per-

centage of French, percentage Of Otber Europeans, percentage

of professionaL female sorkers and percentage of families

with fÍve or more chíldren. Two negatíveLy toaded variabLes

represented the percentage of married people and rnedian

female earnings. In an attempt to glean more information,

two other varíables possessing slightJ.y lower loadings lfere

added, They represented famílies with trro children or less

(-o,42)¡ and dwellíngs oecupied more than five years (-0.40).

This factor appeared to represent a Roman Cathotic ethníc

segregation dimension. F'or lacl< of a more precise termt

this faetor has been labelled French ethnic status. At one

end of the scale were census tracts contaÍning reJ-atively'

high proportions of female professional sorlcers and large

French and Other European famílÍes. At the other extreme

rÍere census lracts with reLativeLy hiqh proportions of

single people, femaLes wittr Lorc incoÍlês¡ families with

three ùo four ehiLdren and residence in the same dwelling
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for less than five years.

6.65% of the variarlce.

îhe fifth factor portrayed migrant, status. The

onl.y high positive loading coíncided with the percentage

from the Netheqlands. Relatively high negative loadings

denoted flush toilets, bath or shor¡err furnace and

dwellings oceupied five years or Less, At one end on the

scale the Dr¡tch appeared to be the most, successful migrant

elemenÈ. Other migrants exhibited a lack of private faci-
lities sr¡ch a,flush toiletsr bath or shower and furnacest

deficiencies denotíng theír poverty. Residential insta-

bílity characterized most migrants. Migrant status

accounted for,4.32% of the totaL variance,

I{ousehold statusr the sixth and least important

factorr helped to explain WinniBeg's urban ecological

structure in 1951, Household status yíelded ao high posi-

tive loadings, but it possessed five high negative loadings--

Asians¡ pê¡'sofls per hor¡seholdr households t¡ith lodgersr male

service worlcers and sex ratio. Thusr it appeared that at

one end of Èhe scale tbere were census tracts with a rela-

tíveLy high percentage of females¡ male service worlcersr

Asiansr Cfo1fdêd households and J.odgersr At the other

extreme were few Asiansr few J,odgêfS¡ few male serviee

workers, uncrowded J.iving quarters and a more egual balance

between the sexes. Househol-d status described 3.54% of t.hle

total varíance.
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TABLE 3

FÀCT-OR CORRELATION MATRIX
1_951

French
Ethnic FamiJ-y Economic Ethnic Migrant Householdstatus status status status status status

F.lF1 FÉ.F_F--1 -2 -3 -4 -5 o

Ethnie
status 1' oo

Family
status -0.06 1.oo

Economic
status 0.14 O.0O l.oo

French
Ethnic -O.LZ O,O4 -O,Zg 1 . OO
Status

ül3iilt -0,15 o. oo -0. 15 0.11 r.oo
Household
Status O,42 0.09 O.25 -0.43 -O.24 I,OO

À
À



The hypothesis which proposed thaÈ the L951 cross-

sect,ional analyses would reveal six dimenEíons related to
economic status, family statusr ettrnic statr.ls¡ migrant

status, household status and employment characteristíes
proved correct in the first five cases. Employment char-

acteristícs di¿ not emerge in the sixth case; ínstead,

French ethnic .status took it,s place.

Having identified all six dimensíons pertaíning to

urban structure in lrlinnipeg in 1951r âlL that remained was

to examine the factor correlatíon rnatrix (see Table 3) to
determine whether the faetors Ìrere oblique or orthogonal,

Factor twor family statusr factor threer economic status,

and faetor five, migrant status' were perfectly uneorrelated

and therefore Ìrere orthogonal. Howeverr faetor sixr house-

hold statr¡s, displayed a reLatively strong positive cor-

reLation with factor one, ethnic status and a relativety
strong negativ,e relationship with factor four, French ethnic

status. These correlations between factors onêr four and

six su,pported the ar¡thor's expectatíon that some of the

faetors wor¡Ld not be independent. Therefore, obligue

quartimax rotation was an appropriate method of iteraÈion.

1961 Factor Structure¡
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The factor loadíngs listed in Table 4 summarized

the ecological factor structure of metropoliÈan l'Iinnipeg

in 1961. Six factors having eÍgen-values greater than unity



HIGH LOADINGS ON 1-961 FACTOR STRUCTURE WITH QUARTIMÐ( TTERÀTTON

Family Economic Life Ethnic Migrant
Status Status Style Status Status

Househo].d
Status

Ér'6
Variable
Number Variable Title Fr. Er-2 Fg Fq Fs

L. .Age O-14
2, Age 65 & over
3. Single marital status
4. Married
5. British
6. French
7, German
f . i[talian
9. Dutch

1.0. Potish
11. Russian
L2, Scandinavian
13. Ut<rainian
L4. other European
15. Asian
16. Spealring neither English nor French
L7, Jewish
L8. Not attending school
19. with no schooling
20, L or more years elementary schooling
?L, Change in pop|n. I94I-t95f (1951)

1es6-1961 (1e61 )
22, 1 or more yrs. of university (1961)

13 or more yrs. of education (1951)
23, 3 or Less persons,z?rousehold
24, 6 or more persons,/household
25, Household occupíed by síngle famity
26, Household with lodger
27. Síngl,e detaehed dwelling
28, Apartments
29. O¡rner occupied dweJ.ling
30. Mortgaged
31. Furnace
32, Flush toÍLet
33. Bath or shower
34, Refrigerator

0.95
-0,8L
-o.79

-0.64
0.80

0.66

-o.88
0.64

-o,64
0.61

-o,75
o,62
o.75

-0.66

-0.65

-0.66

o.97

-0.65

0.63

-o.77
0.58
o.95

o,92

o,70

-0.60

0.63

0.63

o,77
o,'17
o. g5

È
ol

0.69

-0.80

-0.54



Variab]-e
Number Variable Tit,le

Family Economic Life Ethnic Migrant Household
Status Status Style Status Status Status

Fl Fz Fg F¿ Fs Fo

35. Automobile
36. Dwellings occupied 5 years or less
37, Dvell.ings oceupied more than 5 years
38. O-2 chíldren
39. 5 or more children
40, Children under age 6
4L, Wage earner heads
42. Employed males
43, Employed females
44. Mal-e managers
45, Male clerks
46. Male trans. & communic. worl<ers
47. Male service wor]<ers
48. Male labourers
49, Female managers
50. FemaLe clerks

0.58

-0.87
o,64
o.85

o.90
-0.98

-o,79
0.78

-O ,52

0.90

-0. 84

-o.60
o.65

o. 53 0,47

0,93
-o,79 0.70

-0.59

-0.5s ì

0.59

-o.60
51. Female trans. & communie.ì-rorlcers -0.51
52. Female service workers
53. Female labourers
54. Sex ratio
55. Rooms per famíLy
56, Rooms per dwelLing
57, Persons per room
58. Male earnings avg. ( t61 )¡ med. ( t51 )
59. Female earnings avg. ( '61 ) ¡ med. ( t 51 )
60. Hsh1d, earnings avg.('61); med,(t51)
61,. Poprn. density
62. Distance from P.L.V,
63. Poptn. potential
64, TeLevision ('61); vacuum ('51)
65. t"lale prof. & tech.(t61)¡ prof.(t51 )

0.96

-o.61

0.6'7 -0.66
-o.76
0.88
0.75
o. 91

o.97

0.75

66. Mate sales (t61)¡ eonmer. & fin. (t51') 0.64
67, Female prof. & tech.('61); prof.('51¡ O.52
68. Female sales (t61)i commer. & fin. (t51)

Eigen=yalue 20.03 13,47 6.05 4.66 3.27 3.Og
Pereentage of total variance explained 29.46 19.81 8.90 6.85 4.81 4,54
For cl"arity in distinguishing different structures, loadings ,47 lrere not shown.
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were retained for rotation. This time, howeverr the ttrree

major dímensions did not correspond perfectly wíth the

Shevlcy-Bell model. Although family status¡ €corotttic sta-

tus and ethnic status stil1 existedr ethnic status had

dropped to fourth pLace and a new life style factor Ï¡ad

emerged as the,third most importanÈ dimension. Thr¡s, the

hypothesis that the three factors seLected by Shevky and

Bell" would be the most important Èhrough time was not

borne out.,

fhe first factorr êccouÍlting f,or 29.46% of the totaL

varíance, iportrayed farnily status. Family status e¡<tribited

high positive loadings on population aged fourteen and

underr chi,ldren under six, fíve or more children¡ change

in populaùionr,single famÍly occupancy' rooms per familyt

single detached dwe!.língs, owner occupied dweLLings¡ mort-

gaged dwellings, possession of a¡¡ automobile, empJ-oyed

malesr rro schooling, and distance from peak land value.

High neEabive loadíngs were assigned to populatíon aged

sixty-five and :over ¡ 7¿ê¡o to two chiLdren¡ singler employed

females, three,persons or less per householdr ¡1ot attending

sehool, lodgers, apartments, population density and popu-

tation potentidl, Censtls tracts could be arranged al-ong

a continuum with the early and nriddle stages of the faníLy

cycle at one end and the latter stages of thís cycte at the

other extremity. Large families íneluding both pre-sehosl

and school-age childrêrr¡ debts, male employment and
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suburban living characterized the early stages of the

farniJ-y cycle. One apparent anomalyr percentage uith no

schoolj.ng, reflecÈed the percentaEe of children under age

six, as the two variables had a O,94 correlation. The

latter stages of the farnily cycle rsere identified by the

relatively high proportion of both retired and single per-

sons, employed females and apartment tiving in the older

residential areas with ready access to the city eentre,

Faetor two, economic statusr explained 19.81% of

the varíance. Nine variabLes representing one or more years

of university, male managersr femal,e managers¡ foorns pêË

dwelJ.ing, male earningsr female earningsr househoLd earn-

ingsr ntâJ.e,prof,essíonal and technical ¡vorlcers, and male

sales personnel, possessed Trigh positive load.ings. Seven

negatively loaded variables incl-uded Polísh¡ Ukrainíanr

one or more years of elementary schoolingr maLe transpor-

tation and eommunication worlcersr male and female Labourers

and persons per room. Census tracts at one end of the

spectrum incorporated relatively Large percentages of wel-l-

educated manaEerialr professionalr technical and sales per-

sonnel earning high salaries and residíng in spacious acco-

mmodation. Census tracts representíng the other extremity

contained J.arge numbers of east Er.lropeans, low education

levels, unslriJ-led or semi-slciLled workers, and crowded

living conditions.



The factor designated as life style emerged as

the third most important dimension in the ecological struc-
ture of Winnipeg in 1961. FemaLe sales personnel, male

cLerksr female crerlcs (o.40) and furnaces (o.42) disprayed

rel-atively high positive variable J.oadings. High negative

loadings were detected on varíables portraying households

with six persons or ftorêr J.odgersr rooñls per dwel].íng¡

speak neitÏler English nor French (-0,43), Germans (-0.40)

and ltaLians (-0,40). Census tracts placed on a continuum

coul-d be ranked,all the way from reLatively prosperous male

and female white collar r¡orJcers to the less successful

Germansr Italians and other people who spoke neither of
the two official l-anguages and who resided ín crowded J.iving

quarters. The life style factor accounted for 8.9V% of the

totaL variance., The presence of the life style dimension

in 1961 but not in 1951 meant that Winnipeg's eeological

structure díd not remaín stable thror¡gh time.

Analysis of the factor loadings in the fourth coLumn

unearthed the ethnic status dimension, Four variables

reflected high posítive loadings--Polish, Ulcraínianr,Jewish

and Other Europearls. Two negatively Loaded variabLes per-

taíned to British and Scandinavian, Therefore¡ if att the

census tracts were placed on a scale, at one end would be

the east Europeans and at the other end the north Europeans.

Ethnic status, the fourth most important dimension, explained

6,85% of the total variance.
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A close examination of the factor loadings in the

fifth column identified migrant status, Migrant status

displayed reLatívely hígh positive variable toadings on

population change, dwellings occupied five years or l_ess

and children under age six (0,41). Two negatively loaded

variables were necognized as dwellings occupied more than

five years and sex ratio (-O,44), ApparentJ.y census tracts
at one end of the spectrum rtrere characterized by small

chiLdren, population change and residential instabílity,
while census tracts at the opposíte end possessed some

correlation with the sex ratio (-O,44) and greater resi-
dential stability. This fifth factor, migrant status,
expJ-ained 4,8t% of the varíance.

The sixth and last factor, representíng 4,54% of
the total varíance, depícted househoLd status. The house-

hold. status dimension had positive loadings on nine

variabl-es--married, singJ.e family household, singJ-e detached

dvelling, o'wner occupied, occupied more than five years,

flush toilets, bath or showerr refrigerator and tel-evision.

High negatively loaded variabLes characterized Asians, male

service workers and sex ratio. Census tracts at one end of

the social scaLe portrayed married people living in reLa-

tively prosperous sell-equipped households. Census tracts
at the bottom end of the social scaLe represented a rel,a-

tiveJ.y high proportion of Asians, male service worlcers

and more sparsely equípped househoLds.
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TABLE 5

FACTOR CORRELATION MATRTX
1961

Family Economic Life Ethníc Migrant Household
Status Status Style Status Status Status

F. F^ F ÉA F- F'_-1 ¿ 3 '4 -5 '6

Family 1.oo
Status

Economic
status o'oz 1'oo

Ltte
styte o' 07 o'3o 1 ' oo

Ethnic
õåü; -0 . 05 0. oo -o. 08 1 , oo

figrant' -0.03 -o,r4 -o.og -o,4L r.oostatus .. -a v. vv v.al

Household
status o. 16 O.23 O.2g -O,23 0. 16 I . O0

Ull
t$ rl

:
:
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The three n¡ost ímportant ecoJ.ogical dimensions for
metropolitan Winnipeg in 1961r ran]<ed according to the

amount of varíance each yielded, were famiJ-y statusr êco-

nomic status and f.ife style. These three dimensions

expJ.ained 58,L7% of the total variance. Shev]<y's and

IrliLliams' original three indices included 56.12% of. the

variance. Altogetherr the six factors--family statusr €co-

nomic status, life style¡ ethnic statusr rnigrant status and

lrousehoLd status--depicted 75,17% of the accumulated var-

iance. Five of the síx dimensions extracted from the

cross-sectional anaLysis supported the first hypothesis.

Life style offered the singJ.e exceptionr but even here

employment, characteristics constituted an ímportant element

ín this facþor.

once identified, it remained to be seen whether or

not the previousLy mentioned factors lrrere independent or

dependent. , The 1961. factor eorrelation matrix in Table 5

showed that famiJ.y status and household status rrere ortho-

gonal.. Economic status displayed a weak positive correlation

with life styLe. The strongest correlation, a negative one,

occurred between ethnic status and migrant status. Thust

ethníc status and migrant status appeared to be oblique

factors.

:

Chanoes in the FacÈor Structurer 1951-196L ¡
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factors emerged. Five factors--family status, economic

status, ethnic status, migrant status and househoLd status--
proved common to both cross-seetional analyses, The lg5l
French ethnic st,atus factor had vanished by 1961 when the

life style dimension made its appearance. The absence of
ethnic status among the three most important dimensions in
1961 effectiveJ,y refuted the second hypothesis. Lilcewiser

that portion of the Èhird h1r¡gothesis which predicted that
eco¡romic status woul-d remaín relatively stable through time

proved false. Economic status rose from the Èhírd most

important dimension in 195L to become the second most signi-
ficant dime4sion in 1961.

The'ethníc status dirnension declined dramaticalJ.y

between 1951 and,196t, both in absolrrte value--28.63% to
6,85% of the total varíance--and in relative significance--
from first Èo fourth. This loss of significance reflected
the much Lower variable loadings in 1961 on percentage

gritíshr percentage Polish¡ percentage UkrainÍanr per-

centage ,Jewísh and percentage of naLe cJ.erlcs. Four hiEh

J.oadings in 1951 no longer appeared in 1961--pereentage

Russian, percentage speaking neither English nor Frenchr

percentage with no schooling and percentage fenale labourers.

Proportion of Other Europeans provided the one startlíng
anomaly in an otherwise consistent pattern of declining

signifieance thrqugh tíme. The decreasíng importance of

these particular variables was confirmed by an examination
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of their communalities in TabLe 9 ín Appendix B.

Between 1951 and 1961 family status rose in both

absolute--?s,L2% Eo 29.46% of the acetrnulated varíance--and

relative terms--from second to first place. close scrutiny
of both the faetor l-oadings and communalÍties revealed

small subtle íncreases in the value of variables pertaíning

to the latter census year. The long list of mutualJ-y signi-
ficant high J.oadings depicting age zero to fourteen, age

síxÈy-five and ovêË¡ single population¡ not attending school,

single family households, households ruith lodgers, síngJ,e

detached dweJ.lings, apartments and ftats, household mort-

gages t zêro to tuo childrenr f,íve or more children, chil-dren

under age six, enployed mal,es, employed females, female

elerlcsr rooms per familyr Boprrrlation density, distance from

pealc land val,ue, population potentiaL and female profes-

sional and technícal workers provided a comnon foundation

for meaningful comparíson.

Although economÍc status clímbed from third to

become the second,most, Ínfl-uential factor by 1961, the most

remarlcable aspect.'of this growth eoneerned its rise from

7,8L% to 19,8!% of the total variance. The following ten

variables Bossessed eomparabl,e factor loadings in both cross-

sectional analyses: oRe or more years of elementary

schooling¡ one or more years of universityr male managerst

male transportatísn and communication worJcers, male labourersr

persons per room, male earningsr famíly or hor¡sehold earnings,
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maLe professional and technical r¡orlcers and male sales
personneJ.. Five of the 1961 variabLes displayed much

higher loadings than in 195L: polish, ulcrainianr femare

managers, female Labourers and female earningsi whereas

five other variables were significantly lower¡ refriger-
atorsr automobiles, rooms per dwelLingr teLevisions and

vacuums and^femare sales personnel. rn the space of, a
decade eÈhnic status appeared to be influenced increasingry
by factor loadings involving east Europeans and female

empLoyment and less by materiaL possessions and size of
due1lings,

The previously discussed factor sÈruetures all had

Large numbers of shared hígh loadings¡ which not only made

identÍfication of , tÏ¡e factors reLativeJ.y easy, br¡t aLso

facilitated eomparison for the two census years--1951 and

1961. The next factor, migrant statusr shared no high

J.oadingsr whieh made comparison difrieult, The wealrness of
migrant status in differentiatíng census tracts could be

attributed to the,low levels of variance in 1951--4.32%, and

in 1961--4,ïLy". i

Household,status, the least important dimension in
both cross-sectional anatyses, held three hígh loadíngs in
commons percentage of Asians, male service workers and sex

ratio. None'of, these J.oadings courd have identifíed the

factor without the inclusion of other loadings. Thus, the

uníquely high loadings on single population, househoLds
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occupied by six or more personsr households with lodEers¡

single detached dweltings¡ o!úner occupied dwellings, fl.ush

toitetsr bath or shor¡er, refrigeraÈorr dweJ.lings occupied

more than five years and teLevisÍons or vaeuum cLeaners

provided the means of identifying housebold status.

The two factors left until the end could not be

compared as both were uniqr¡e to their particr¡l-ar ceRsus

year. Neither French ethnic statusr which occurred in1951,

nor life styJ-e, whieTr surfaced in 1961, shared any high

loadings on the same variables.

Comparison of the 1951 and 1961 factor correlation

matrices revealed that farnily status remained uncorrelated

and índependent in both years. Famlly status represented

tåe onLy truly orthogonal. faetori al.l others f,actors had at

l-east a weal< ,relationship wíth one other dimension in one

or both of the cross-sect,ional analyses. Household statt¡sr

the most oblique dimension in 1951r had become orthogonal

by 1961. EthnÍc status, which extribited a positive cor-

relation wÍth household status in 1951, established a nega-

tive relationship with migrant status ten years J-ater.

Economic status Ïrad a wealc negative Linlc wibh French ethnic

status in 1951 and by 1961¡ êcoroñic status correLated

positively with life styJ.e. This proved most interesting

as French ethnic staÈus and lífe style surfaced in separate

cross-sectional- analyses. Inítiallyr mígrant status was

orthogonaL, but 14ter it became negatively correlated with

ethnÍc status.
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TABLE 6

ECOLO9ICAL STRUCTï.JRE OF METROPOLITAN IùTNNIpEG:

1951 AND T.961

FACTOR TITLE

1. Ethnic Status

2. Family Status

3. Eeonomic Status

4, French Ethnic
Status

5. Migrant Status

6. Household
Status

7, Life StyJ.e

Percent of Total
Variance Explaíned
by the Soeial Area
Factors: (ramily
Status, Economíc
Status and Ethnic
Status )

Percent of Tota1
Variance Explained
by Six Factors

Ranking
of

Faetor

1951
% ot Tota1
Variance

Explained

I
)

3

4

5

6

28,63

25.I2

7,8L

6.65

4,32

3,54

Ranking
of

Factor

196L
% of, Total
Variance

E:<pJ-ained

4

I

2

5

6

3

6.85

29,46

1g. gl

4.81

4 ,54

8.90

61.56

76,07

56,L2
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An assessment, of the changes in l{inr¡ipeg's eco-

logical structure betrreen 1951 and 1961 cot¡Ld be derÍved

from TabLe 6. It would appear that there Ïras been a slight
increase in I'Jinnipeg's ecological complexity since the pro-

portion of expJ.ained variance decLined betrceen 1951 and

1961. Neverthelessr ërs the decline appeared so minimal,

this may be a rÍslry generalization. Since the decline of

the sociar area faetors from 61.56% to 56,L2"Á could be

attributed entirely to the drastic decLine in the ethnÍc

status factor¡ it,would appear that ethnie differences

are much less meaníngful than in the past. Secondr this
dramatic fall in t-}¡e val-ue of Èhe ethnic status factor

reflected the lou leveL of foreign imnigration ínto Winnipeg,

D. Chanoe Factor Structure¡

The factor loadings depicted in Table 7 summarized

the change which occurred in the ecological structure of

metropolitan !'Iinnipeg for the decade 1951 to 1961. Six

factors with eigen-values greater than unity tÍere retained

for further analysis. lFtre six ehange dimensíons coincided

with the six factqrs extracted from the 1961 cross-sectional

analysis. French ethníc status failed to appear. The six

chanEe factors were listed according to the amount of

variance each ex¡llainedl economic statusr Life styler

raigrant staùus¡ famil.y status, Ïrousehold status and ethnic

status. These six change neasures only ecplained 56,40%

of the totaL variancer
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Variable
Number Variable Title

HJ:GH LOADINGS ON CHANGE FACTOR STRUCT9R_E WITH Q9ARTIIvIA)( ITERå,TION

Economic l,ife Migrant Family Household
Status Style Stãtus Status Status

Fl F2 F¡ Fq Er

5

Ethnic
Status

Fo

1. Age O-14
2, Age 65 & over
3. Single marital status
4. Married
5. Brítish
6. French
7, German
8. ftalian
9. Dutch

LO. Polish
11. Russian
L2. Seandinavían
13. Ukrainían
L4. Other European
15. Asian
16. Speaking neither English nor FrencTr
L7. Jewish
18. Not attending school
19. with no schooJ.ing
20. I or more yrs. elementary schooling
2L, Change in pop'n. 1941-1951 (1951)

1es6-re61 (1e61)
22, 1 or more yrs. of university (1961)

13 or more ytrs. of education (1951)
23. 3 or less persons,/household
24, 6 or more personsTtrousehold
25, Household occupied by single famÍly
26, Household with lodger
27. Single detached dwelling
28, Apartments
29, Owner occupied dwelling
3O. Mortgaged
3L. Furnace
32. Flush toilet
33. Bath or shower

-0.53

-o,64

-0.54

o.66

0.60

0.60
o,52

o.4g

o,57

o.70

o.7g

o,73
-0.48
-o,79

-0.56

-o.61
0.58

0.66

o.47

o,67

0.50

ol()

0.58

0.68

0.85
0.69

o.61

0.84



Variable
Number Varíable Title

'I,ABLE l, Cont'd.

Economic Life Migrant Family Household Ethnic
Status Style Status Status Status Status

Ft Fz F3 F4 Fs F6

34, Refrigerator
35. Automobíl-e
36. Dwellings occupied 5 years or less
37, DweLlings oecupíed more than 5 years
38. O-2 children
39. 5 or more children
40, Children under age 6
41. !ùage earner heads
42, Employed ¡nales
43, Employed females
44, Male managers
45. Male clerlcs
46. MaLe trans. & communic. worlçers
47, Male service worlcers
48, l'1ale labourers
49, Female managers
50, Female clerlcs

61. Poptn. density
63. Poptn. potential

-0.59

0.60

o,4-7
0.78

-0.71

4.79

0.66
o,47

o.70

o,g2
o,97

0.94

o,7Q
-o.69

-o,64
0.60

0.66

51. Femal-e trans. & communic. wor]<ers
52. Female service workers
53, Female labourers
54, Sex ratio 9,64
55. Rooms per famil.y
56. Rooms per dwelling
57. Persons per room
58, Male earnings avg.('61); med.(t51) 0.68
59. FemaLe earnings avg. ( t61 )¡ med, ( t51 )
60. Hshld. earnings avg. ( '61 ); med. ( '51 ) o.68

Ol:
P'r

o.74

0.48

Eigen-value L1.92 7.35 5.38 3.68 3.63 3.OO
Percentage of total variance explained 19,23 11.86 8.68 5,94 5.85 4.84

For clarity in distinguishing dífferent structures¡ loadings ,47 l¡ere not shown,
(change )



tshe first hypothesis predicted that a mínimum of

six dimensions generalLy relating to economic statusr

family status, ethnic statusr migrant statusr hor¡sehold

status and emplolrment, characteristics would be identifÍed.
This hlrpothesis .proved substantialJ.y correctr al.though as

in 1961r empLoymenü eharaeteristics consÈituted part of

a Life style dimension rather than appearíng as a separate

entíty.

Economic status, the first and rnost important

dimensíon of change¡ accounted for 19.23% of the total
variance. The eLeven high positive loadings denoted popu-

lation ehange¡ one or more years of uníversityr flush toilet,
bath or shoserr employed femalesr maLe managersr female

clerlcsr male earnings, hor¡sehold earnings, population

density and,popuJ-ation potential. The four negative

loadíngs portrayed age sixty-five and ovêfr Frenchr Italian

and zero to , tr¡o children. The biggest change in econornic

status occurred in census tracts lrith population changet

post-secondary educationr exelusive use of washroop facil-

ities, ernployed women, male manaqersr high male and family

earnings, high population density and close proximÍty to

the centre in terms of travel time by car. The least

change invol-ved census tracts contaíníng high levels of

retired, French, Ita|ian people with smalJ- families.
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Life style accounted for the second highest pro-

port,ion of change, This analysis failed to generate high



negative loadings. High positive loadings marl<ed house-

holds with lodger¡ apartmentsr wage earner household

heads, mal-e transportation and eorum¡nicatÍon worlrers¡ male

service r'¡orlcers and sex ratio. Therefore¡ eensus tracts
oqreriencing the greatest change in life style included

boarding houses,.households with wage earner heads'

apartment dweLle¡rsr blue collar and service l¡ortcers and

an unbalanced sex ratio. those ceRsus tracts experiencing

the least change contained few boarding houses, few apart-

ment buiLdings¡ a more baLanced sex ratio and fewer blue

coll-ar and service norkers. Lífe styJ.e totaLl,ed LI.86% of

the accumulated rlaríance.

Mígrant status captured the third highest per-

centage of ehange in the ecologícal structure of metro-

pol-itan Winnipeg ,during the decade 1951 to 1961. Migrant

status loaded positively on Germansr Polish, Ul<rainíans,

no schooling and ,dweLLings occllpied five years or less,

and loaded negatively on refrÍgerators. The greatest

changes in rúigrant status occurred in the census t.racts

with high posit,íve loadings, The smallest changes toolc

place in census tracts with a high percentage of refri-
gerators, ].q¡v nr¡mbers of Germansr PoLes or Ulcrainians,

few peopte qitb no schooling and a hígh proportion of

dr,rellings occupied by the same family for more than five
years. Migqant status expLained 8,68% of, the variar¡ce.
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Family statusr the fourÈh most important, change

dimension, had three high positive loadings on children

fourteen and under, children under age six and employed

maLes, High negative Loadings marlced age sixty-five and

older¡ singler three or Less persons per trousehoLd and

employed females. Thêrefore, the biggest changes in
family status occurred in census tracts representíng the

early stages of the famiJ-y cycle and the least changes

occurred in census tracts containíng a high proportion

of people Ín the latter stages of the famíly cycle. FarníJ.y

status c.Lained 5.94% of the total variance.

Household status controlled 5.85% of the variance

oqgl-aining change which made it tfre fifth most significant

dimension. Six high positive J-oadíngs grouped census

tracts along a continr¡um according to whether or not they

contained substantiaL numbers of households with six or

more persons, households oceupied by a single famÍly,

singl-e detached dwellings¡ owner occupied dwel-língsr rooms

per dwelJ-ing and population potential. The last, variabLe

referred to the time required Èo reach the city centre by

car from onets residence.

The last factorr ethnic statusr expJ.ained 4,84%

of the total varíance associated wíth change. Hígh posi-

tive loadings appeared on British, Dutcttr Russianr Asianr

some elementary schooling, fíve or more children and rooms

per famiJ-y. High negative loadings depicted married and
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Economic
Status

Ll_te
StyLe

Mígrant
SÈatus

Fanily
Status

Household
Status

Ethnic
Status

-o.o2

-0. 01

0.14

o.1g

-o.21,

IJLte
StyJ.e

F2

1. OO

0. oo

o.1g

0.16

o.1g

L. oo

-o,o7

o. 06

o,L2

Economic
Status

F.I

1.00
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}[igrant
Status
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FamiJ.y
Status

Fq

Household Ethnic
Status Status

Fs Fo

1. O0

-0. I1 1. OO
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o, 01

0. 03



two children or less. Census tracts at one end of the

spectrum included reLatively high proportions of eritísh,

Dutchr Russianr Asianr some elementary educat.ion, large

families and large houses. These eensus tracts underwent

the most change. The most stable census tracts in terms

of ethnic status invoLved married people with fer¿ children,

As shown in Table 8r the change factor correlation

matrix revealed that the faetors were essential-ly uncor-

reLated or orthogonal. Thereforer the change factors

differed from the earlier cross-sectional anal-yses in

that there was not even one oblique factor.

The change factors contributed only 56.4% of the

total variance. This result disappointed the writerr

even though it was just slight.ly Lower than Murdie's

57,2% (1969) and noticeabl-y higher than Kingrs 4O% (1969)

or Brown and Horton's 44% (1970). Thus¡ ob1íque rotation

did not provide more meaningful results than the more

conventionaL orthogonaL rotation.
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CFIAPTBR IV

SPATIAL PATTERNS OF THE ECOLOGTCAL STRUCTURE

Tntroduction ¡

This chapter shour-d provide the reader with a

visuaL impression of the spatiat distribution of the factors
identified in the preceding chapter. The cartographic
technique¡ synagraphic mappirg, created a series of eighteen
symaps--six for the 1951 factor structures, six for the 1961

dimensions and six for the change measurements. The factor
scores utilized to produce these symaps are located in
Appendix Ð, Additional information pertaining to the
extreme data vaLues, the absoLute val_ue range and the per-
centage of total value range applying to each divísion and

the frequency distribution of daÈa point values in each

division is' found in Àppendíx E. rt should be remembered

that each data point corresponds to a census tract.

1951 SpaÈial- Patterns:

A.

B.

The first symap, Figure 2, represented the ethnic
status dimension. Two nuclei, the larger one in north-
central wínnipeg and the much smaller one in south-centraL
lntínnipeg, appeared near the apex of two separate sectors.
NevertheLess, the fundamental pattern appeared to distÍnguish
two separate series of eoncentric zones al-most surrounding
both sectors and with the peripheries of the concentric
zones merging midway between the two foci. Both foci
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contained a high proportion of east Europeans¡ low education

levels and many people who spoke neither English nor French.

The tvo most strilcing features of the entire map involved

the east European domínance in north-centraL Winnipeg and

the north European presence in the south and west haLf of
the city.

Figure 3 iLlr¡strated the second most relevant dimen-

sion in 1951, family status. This symap presented a basi-
calJ.y concentric patternr aJ-though once again there rrere

some sectorial- overtones. The concentric pattern appeared

to have been distorted somewhat by major arteries such asr

Main Street-St. Mary's Road, Osborne-BalmoraL-Isabel- and

Stafford-Wellington-Maryland. The residential pattern in
the inner city could be attributed to people in the latter
stages of the family cycJ.e, whereas the suburbs portrayed

people in the early stages of this social phenomenon,

Figure 4 portrayed economic status, the third most

significant factor. This symap exhíbíted a st,rong sectorial
pattern. The three highest economic status areas in order

of decl,ining importance rrere: Tuxedo-River Heights, Fort

Garry-St. Vital alons the Red River and that portion of

West and East Kildonan having close proximity to the Red

River. The areas detineating the lowest economic status

included those residences having close proximity to Lhe

C.P,R. rail yardsr the north-west corner of metropolitan

Winnipeg and the easternmost portion of Transcona. Inter-

7L
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estingJ-y enough, the only l-ow economic status in south

hfinnipeg coincided with the main C.N.R. and C.p.R. rail_

lines running into the city centre. Low eeonomic status

and the presence of raitway lines appeared to coincide.

The fourth hypothesis which predicted that economie

status would have a sectorial pattêrÍr¡ that family status

would be concentríc and that ethnic status woul-d dísplay a

nucleated pattern proved correct in just the first two

cases. Ethnic status exhibited little of the expected

nucleated pattern and manifesÈed a eombinatíon of sectorial
and concentríc zonal attributes. Thus, ethnic status did

not conform to the forecast pattern.

The fourth factor calLed French ethnic status dis-
pJ.ayed a polynucLeated pattern. The census tracts with
the highest commr¡nalities occurred in the east-central part

and also along the southern and northern peripheries of

metropol-itan l,iinnipeg. The lowest communalities formed

seven nucleatíons rangíng from small encl-aves in the

northern regions of the city to a large sub-area covering

much of eastern St. ,James. Figure 5 illustrated the French

ethnic status factor.

Mígran! ptatus¡ the fifth dimension, offered a

complex eo:nbinatíon of polynucLeationsr concentric zones

and sectors for ínspection. Zones one and two not only

failed to attract new migrants but probably suffered a

relative although not absolut,e decline in urban populatíon,
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zone three remained reasonably stable. and zones four and

five experienced the majority of the new growth. Most of

the growth areas coincided with the city's periphery¡ but

as Figure 6 showed, three central locations attracted nev

migrants.

Figure 7 il lr¡strated household status, the sixth
and last dimension. The fundamental pattern appeared to

be concent,ric,zones rritt¡ some attributes of sectors. The

highest communalities associated with household status

occurred Ín census tracts which occupied the inner suburbs

with the single exception being límited to the slums al.ong

Maín Street near the C.P.R. main line. The two remaining

areas of lowest household status emerged in Tr¡xedo and in
the north-west corner of West Kildonan. FaÍlure of the

outer suburbs to match the high household values of the

inner suburbs coul-d not be explained satisfactorily except

to suggest that some of the outer suburbs may have been

contaminated by rural characteristics.

1961 Spatial Pattelns¡

76

C'

Farnily status., the most relevant factor ín 1961'

appeared tg be simpler and.more strongly concentric than it

had been te¡¡ years earlier, Indeed, famiJ-y status in 1961

possessed lhe classic concentrÍc zones of the Burgess model.

Once again¡ the Latter stages of the family cycle character-

ized the inner city whíle the suburbs corresponded with the

early phases of this cyc1e. There appeared to be an almost
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perfectly graduated rise from the fírst divisÍon to the
fifth division as one travel-led outwards from the city
core. Figure I portrayed the famiJ.y status dimension.

Figure 9 depicted economic statusr the second most

important dimension. The sectorial pattern dominated the
symapr but even so.the concentríc zone infLuence could be

readily identified. Eeonomic status bore a strikíng resem-

bLance to the 1951 patterns. This observation effectively
refuted the fifth h¡rpothesis vhich expected considerabLe

varíation to exLst ín the spatial patterns for both years.
T¡rro basÍc changes involved a greater coneentration of eco-
nomic statr¡s around Tuxedo-River Heights and a drop in the
relative eeonomic status of East. and North Kíldonan. rn
nortbr winnípeg the highest economic sector shifted sJ.ightly
north and west towards the urban periphery in the manner

described by Hoyt. The Lowest division of economic status
formed a belt..whích ran parallel to the c.p.R, main tine in
north I'Iinnipeg and which reappeared ín east rranseona. The

influence of tl¡e c1N.R, ârrd c.P.R. rai]- rines in lowering
economic status in south winnipeg could stilt be recoEnized.

The third most importgnt factor, life style, appeared

for the firs.t, time in Figrlre 10, A complicated combination

of porynucLeations, concentric zones and sectors appeared

Ín the symêtr. . The híghest life style divisions formed two

huge sub-areas. The largest resembled a belt stretching
from western St. ,James and Tuxedo into eastern St. Boniface

79
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FIGURE 11
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and St, Vit,al whiLe simultaneously avoiding north River

Heights and the southern urban fringe. SimilarJ.y¡ a

northern counterpart stretched from east !{est Kildonan

aLl the way to west Transcona while excLuding North Kil-
d,onan. Both high life style beLts slcirted the Ínner city.
The lowest dÍvisíons of life style found aLong the urban

fringe may have been influenced by the rural nature of some

of these census traets. Deprived tife styles in the ínner

city refleeted the.general.ly low economic positÍon held by

these people.

Ethnic statusr ag shown ín Figure 11r displayed a'

strong sectorial pattern. The nucleated and concentric zone

effect had diSappeared. In north Winnípeg and in Tuxedo-

River Heights ttre east European and 'Jewish influence had

strengthened. , fttere appeared to be a relative Laclc of east

Europeans in either the western or eastern thirds of ttre

city, whereas rthe influence of the east Europeans in ttre

ínner ùhird of the city appeared to have increased.

FamÍLy status with its concentric zone pattern and

economic status with its sectorial. pattern confirmed part of

the fourth hypothesis. Once morer ethnic status contra-

dícted the hypot}esis. Ethnic status displayed a sectorial

pattern malcíng it much simpler than ít had been in 1951.

Ethnic status ,did not have a nucleated pattern. In all

three cases, the patterns were simpJ.er and easier to inter-

pret in 1961.
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Migrant status, the fifth most significant dímen-

sion, presented a complex fabríc of poJ,ynucJ.eationq con-

centrÍc zones and sectors. As in 1951¡ zonès one and two

e:çerienced a relative but not absoJ.ute loss d.n population,

zone three remained stable and zones four and five gained

new migrants. The uestern, southern¡ northern and north-

eastern periphery of Winnipeg grew rapidJ.y. Even the inner

city attracted more people. Tuxedo, portions of north River

Heights, the area adjacent to where the C.P.R. crosses Main

Street and the inner part of norttr-west f'finnipeg faiLed to

attract, new migrants. Reversing the trend for the first
four factors ín 1961, Fígure 12 appeared to be more complex

than the spatial patterns in the 1951 version.

Household statusr âs designated in Figure 13r re-

estabLished the t,rend tor.rards símpler spatial patterns in
L961, Household status, the least important dímensionr had

a predominateLy concentric patternr although the sectorial
paÈtern could still be detected, An expanded inner city
area could be labelled Low househoLd status. High house-

hold status, while retainÍng íts hold on the inner suburbsr

ex¡landed out intq the suburbs. Assiniboia and parts of

north-west 9t. James retained their Low Ïrousehold status,

This may have h4d something to do with their remoteness from

the city centre. The,Iargest rise in household status

occurred in the northern parts of metropolitan Winnipeg.

It should be noted that in the fíve cases where
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FIGURE 14
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common factors could be compared between 1951 and 1.961r the

basic undertying patterns were simiLar, The spat,íal. patterns

for economíc status coincided remarlcabJ.y. These results

refuted the fifth hypothesís whieh predicted considerable

pattern variation and offered hope for the devel.opment of

new and improved theories coneerning urban space. one sur-

prising trend coneerned the emergence of simpler spatial

patterns for Ylinnipeg in 1961. This would suggest that

Winnipegrs social space is beeoming less differentiated

through time.

chanqes in the spatial Pattera¡¡r 1951-1961 ¡

88

D.

The patterns represented in the foltoving six syrnaps

concerned the changes that have talcen place in the spatial

dimension of each factor throughout the period from L951 to

1961. Economic statusr the single most important factor in

accounting for change, had expanded in a concentric fashÍon.

FÍgure 14 portrayed this change dimensíon. The inner cit'y

experienced the maximrrn of change in economic status, ÀS

one traveLled outrsards from the city centrer the ctranges

grew progressively less significant.

Changes in life style involved a complicated inte-

grated pattern of concentric zones, sectors and polynucleaÈions.

Figure 15 revealed tìat the most extensive changes appeared

in Tuxedo-River Heights, central Winnipegr Garden City and

in Assiniboia. The fewest changes in this second most vital
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FIGURE I-7
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facet of change ¡rere found in widely separated parts of the

city. The three J-argest areas of least change occurred on

the períphery of metropolitan Wínnipeg ín St. ,.Tames-Brool<1ands,

North Kildonan and rranscona. Three less signiricant areas

included part of Charleswood, a smal-l area in Fort Garry

and a tiny area along north Main Street, most of which lay
north of the C.P.R. tracJ<,s.

Figure 16 ilLustrated the third most important realm

of change, migrant status. Migrant st,atus had expanded by

sectors¡ although both the concentric zone and nucLeated

influence rrere in evidencê¡ The greatest changes ín metro-

poJ.itan Winnipeg deLineated a belt beginning on the north-
west side of the city and continuing through north-central
Winnipeg into Transcona. The Least change Ín migrant sta-
tr¡s occurred in the south-central part of the city.

Figure L7 showed that the fourth change factor,
famíly st,atus, offered a compJ-ex picture of concentric

zones, sectors and mu1tiple nuclei. The maximum weight of

change feLl on north Wd-nnipeg near the periphery and also

formed a belt running across St. Jamesr River lleights, Fort

Garry and into St. Vital, The least change occurred along

the periphery in Assín:iboiar St. ilames-Brooklands, Garden

City, North Kil-donan and southern Fort Garry and St,. Vital.

The inner city exhibited onJ.y slight changes in famiJ.y

status.

Household status, the fifth dimensionr appeared Ín
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Fígure 18' the overall pattern, r.¡híl-e basicarLy simple,

combined both sectors and concentric zones to expJ-ain urban

growth. The greatest changes occurred in the centre of the

city and ín north River Heights. The smallest changes

coincided wíth peripheral loeations in the outer suburbs.

Areas of least change were: the south-rr¡est corner of
Charleswood, east of the airport, north-west Winnipegr part
of North Kildonan and central Transcona,

The sixth and Least important índicator of change¡

ethnic status, presented a pattern of sectors and poly-
nucl-eations. The largest changes appeared in Tuxedo, north
winnipeg and North Kildonan. Transcona, south Fort Garryr

south River Heights and south-west Charleswood exhibited the

J.east change in ethnic status. Fluctuations in the degree

of ethnic change ¡anged from extreme highs to ext,reme lovs

in the cent,ral city. These fl-uctuations, shown in Figure 19,

marked the instability of this area.
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CH.A,PTER V

CONCLUSTON AND SYNTHESTS

this chapter summarizes the preceding research and

provides a synthesis r,rith an earlier study on metropoJ-itan

Winnipeg by Latif and Hunter (1973). Six major dimensions

summarized approximately three-quarters of the total variance

identified in each of the two cross-sectional analyses.

Comparison of the 1951 and 1961 analyses revealed a rela-

tively stable ecological structure. Five of the six factors

'were the same in both years. The five dimensions displaying

persistence through time differentiated social space by

economic status, family statusr ethnic status, migrant sta-

tus and househol-d status. As hypothesizedr êcorlottìíc status

had a sectorial- distribution and family status varied

according to concentric zones. Ethnic status represented

a combínation of nucleations, sectors and concentric zones

in 1951, but by 1961, this had given way to a predominantly

sectorial pattern. Migrant status presented a complex com-

bination of polynucleations, concentric zones and sectors.

HousehoLd status had an underS-ying concentric zone arrange-

ment, especialJ-Y in 1961.

Little has been written to explain why a specific

Sector or zone occurred where it. didr o¡' why variations

from the idealized model- existed. The purpose of the pre-

sent study was to identify the main dimensions of socio-

economic structure and change in metropoJ-itan Winnipeg and
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to determine their spatial expression.

Although the character of some of the sociaL

regions persísted through time, the city grerr and under-

went spatial- change as grovth altered each dimension. In
contrast to the reJ-atively stable ecologicaL structure,
the dimensions changed during the decade. Nevertheless¡

except for ethnic status, each of the shared dimensions

exhibiÈed the same spatial regularity in 1951 and 1961.

Changes in the symaps reflected rapid growth within Winnipeg

as opposed to the redístribution of neighbourhood types.

For exampler economic staÈus varied sectorially with growth

occurring al-ong the outer periphery of each sector, r¡hile

a rrave of change moving outwards from the inner city char-

aeterized famiJ-y status. As Winnipeg grew during the

decader the eore of apartmenÈ dwelling small family units

expanded towards areas where the large fanrily dwelt Ín a

singJ.e detached residence. The dimensions of differentíation
in the ecological structure of lrlinnipeg demonstrated,that

within the limits of the technoLogy and resources
at their commandr peopl-e choose to mínimize, through
living apart from those un1íke themselves, the
possibilÍties of conflict. because of eLassr genêÍ-
ãtionatr racial¡ and religious or nationat dlrrerences.63

Analysis of 1951-1961 change data substantiated

ímpressions drawn from the comparison of cross-sectíonal

data. However, the change anal-ysis proved most disappointing

as the amount of total variance explaíned fel-L substantially
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lower than in either of the cross-sectional analyses.

Obvíousty, the relative change quotient was not sophís-

ticated enough to catch a high percentage of variance.

UntiL such time as a relative change quot,ient explaÍned

as much variance as a cross-sectional analysis, this
promising research technique witt be used sparingJ.y. The

most significant dimension of ecological change pertained

to economic status. ThÍs factor summarized changes ín

population change, density and potentÍaIr plus percentage

French, percentage ltalian¡ household amenities and

variabtes traditÍonal.ly linlced with econoraic status, Other

important dimensions of change inctuded Life style and mi-

grant status.

À recent study (1973) conducted by LatÍf and Hunter

on metroBolitan lrlinnípeg has provided some interesting con-

trasts with results contained ín this study.64 Their

research showed that economic statr¡s declined reJ-atively¡

although not absolutelyr between 1951 and 1961. To this

writerrs. surprise, the present sÈudy contradicted their

findings, in ,that economic status not only increased both

relatively and absolutely¡ but it also accounted for the

most change during the decade. One possíUte explanatíon

for this discrepancy night be the fact that Latif and

Hunter relied upon a much small-er sampJ.ing of variables
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than this analysis employed, In the :-imited J-ist of
variables, it wouLd be extremety difficult to know if one

had selected the most meaningfr¡l variables. The extended

list, for aLL íts faults, rrould not suffer from thís J,ia-

bility. , Latif and Hunter have argued that there should be

approximatety four times as many observations as there are

varíables.. In other words, given the number of eensus

tracts (n = 81), there should be twenty or Less variables
in this study. This may have some empirical support, but

in practíce, this restricted one to a very smalL list of

variables, One solutíon for future research which would

not only sol,ve this problem but. also ¡rouLd eliminate any

danger of sizing errors in the data stemming from the dif-
ferences in census tract size, would be to utilize enumer-

ation uniÈs. The smaller and more numerous enumeration

units should facilitate further analytic studies,

Although this study díd not agree r¡ith Latíf.ræ and

Hr¡nterrs findings pertaining to economic status, it con-

firmed their research with regards to famil,y status, Family

status increased both in relative and absolute terms.

Latif and Hunter also suggested that WÍnnipegrs ecological

differentiatio¡r was probabLy decreasing through time.

FolLowinE the ident,ical proceduresi namelyr ân examinatLon

of the explained variance for both years, and the correla-

tion between obJ.iquely rotated factorsr there appeared to

be a slight increase in the overaLl differentiation of
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Winnipeg. This remained true whether the first three or

all six factors r{ere examined. Thus once again, this

present study differed with that of Latif and Hunter.

There are several promising línes of research that

could be investigated in metropolitan lnlinnipeg' Perhaps

the most oþvious would be to find out preciseJ.y why the

above cont,radictions did occur. The focus of this thesis

has been 'Limíted to formal characteristics of socíal space.

However, other types of soeial spage can be discerned when

one accepts Murdie t s defínition of social areas oÍ CoÍütllrrl-

ities as

a relatively J-arge scale homogeneous regíon
withÍn the cityr usually encompassing several
smaller neighbourhoods' IdeaLJ-y¡ a community
is characteiized by sinilar socio-economic
characteristicsr common patterns of movement
and association with uniformly perceived
boundaries.65

Of course, communities seldom display such homogeneity.

Certainlyr at the community levelr circul-atory sociaL

space pertaining to household act'ivity systemst and fune-

t,ional socíal space referring to the perceptíon of the

r.lrban environmentr offer two excel'lent avenues fOr urban

research in !{inniPê9.
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Infra-structure

Ethnic Status

APPENDIX-A

GLOSSARY OF TERMS

Family Status

the arrangement of interrelation of
all the primâtsy, secondary and ter-
tíary activities that make up the
economic base.

(ethnicity or segregation) refers to
a series of census characteristics
describing the racial and ethnic com-
position of the city.
(urbanization) refers to a series of
census characteristics assocíated
with fertilíty, women in the labour
force and type of household.

(social rank) refers to a series of
census charàcteristics related to
measures of education, oceupation and
Íncome.

refers to a series of census eharac-
terístícs pertaining to ethnic ori-
gín, marital status, family size and
femal-e income.

refers to a series of census charac-
teristics assocíated with residential
stabíl-ity and population change¡

refers to a series of census charac-
teristics related to residentiaL sta-
bility, ownership¡ type of dwel-lirg,
social ameníties withín the dwelling
and marital status.

refers to a seríes of census charac-
teristics pertaining to occupationr
sex ratior type of dwelli.g, rooms
per dwelling¡ persons per household
and lodgers.

Economic status

French Ethníc Status

MÍqrant Status

Household Status

Life Str¡Le
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Variable Number

APPENDIX B - TABLE_g

COMMUNALITTES OF THE VARIABLES

and Title 195L 1961 Chanoe

1. Ase O-14
2. Age 65 6. over
3. Single
4, Married
5. British
6. French
7, German
8. Italian
9. Dutch

LO. Polish
11. Russian
12, Scandinavian
13. Ukrainian
L4. other European
15. Asiatic
16. Speaking neíther English nor French
L7, ilewish
18. Not attending school-
19. With no schooling
20, 1 or more years of elementary schooling
2L, change in þop'n: 1941-1951(fÞsf)¡ 1956:1961(1961)
22, 1 or more years of university (1961)

13 or more years of education (1951)
23, Three or less persons,zhousehold
24, Six or more persons,zhousehold
25 Household occupied by a singJ.e family
26. Household r¡ith lodger
27, Single detached welling
28, Apartments
29 Owner occupied dwelling
30, Mortgaged
31. Furnace
32. Flush toilet
33. Bath or shower
34, Refrigerator

,97
,85
,99
,87
.87
,54
,12
,20
.50
.86
,42
,64
.81
,42
,7L
,75
,52
t95
,87
.93
,82

,92
,79
,78
t9l
.87
.gr
.90
.gg
,69
,85
.94
.88
.91

,98
,87
,89
r68
.86
.15
.36
,43
.34
.91
,29
.56
,74
,75
,49
,76
,74
,58
,92
,85
.88

,93
,84
,83
.91
,87
.94
.gr
.gs
,87
.37
.73
,83
.66

.94
r8o
,79
.74
.49
,49
.35
.31
,52
,48
,26
.10
,64
,25
.59
,34
,04
.24
,69
.74
.87

.48
r63
,77
.69
.0s
.58
.sr
.64
.10
,40
,75
,79
.81

Ho
P



COMMUNALITIES OF TÌ{E VåRIABLES, Cont'd.
Variablg Number_ar-rd litte _ _ _ _ 1951 19g1 Chanqe

35. Automobíle
36. Dwellings occupied 5 years or less
37-, Dwellings occupied more than 5 years
38. O-2 children
39. 5 or more children
40, Children under age 6
41. lrlage earner heads
42, Employed males
43. Employed females
44, Male managers
45, Male clerks
46, Male trans. & communic. worl<ers
47. Male service workers
48, Male labourers
49, Female maRagers
50. Female c].erks
51. Female trans. & communic. workers
52, Female service workers
53. Female labourers
54. Sex ratio
55. Rooms per family
56. Rooms per dwelling
57, Persons per room
58. Male earnings average (1961); median (1951)
59. Femal-e earnings average (1961)¡ median (1951)
60. Household earnings average (1961)¡ median (1951)
61. PopulatÍon density
62, Distance from peak land value
63. Populatíon potentiaL
64. TelevisÍon (1961); vaeuum (1951)
65. Ma]-e professional & technical (1961); professional ('St¡
66. Male sales (1961); commerciat & financial (1951)
67, Female professional & technícal (1961); prof. (IgsL)
68. Female sales (1961)¡ eommerciat & financial (1951)

.93

.59
,48
.89
.91
.92
.79
.95
,94
.93
,75
.86
.37
,89
.44
.85
.58
,79
,64
.94
.95
.72
.85
.92
.58
.95
.81
.69
,70
,94
.91
.78
,67
,7L

.89
,7L
,82
,79
.65
.96
,78
.93
,92
,94
.79
.93
.32
,94
.50
.88
.53
.49
.53
.72
.94
.86
,83
.93
.90
,93
.79
,73
,43
.78
,92
,79
,52
.73

.68
,43
,22
.49
,82
,87
.66
.57
.80
.69
,L7
.80
.89
,7L
.19
.68
,25
.33
.10
,57
.79
.64
,62
.88
,25
.93
,87

.93
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Varíable Factor I Factor 2
Number Unrotated Rotated Unrotated Rotated

LOADINGS ON I'NROTATED AND ROTATED FACTOR MATRTCES

1951

1.
2,
3.
4,
5.
6.
7,
8.
9.

10.
11.
t2,
13.
L4.
15.
16.
L7,
L8.
19.
20.
2L.
22,
23,
24,
25,
26,
27,
28,
29.
30.
31.
32,
33.
34.
35.
36.
37,
38,
39.
40,

APPENDIXC-TABLElO

-0.38
0.35
0.63

-0.61
-0.68
o,22
o.2L
o ,22

-0. 01
0.64
0.3,9

-o.22
0.60
0.34
0.55
0.63

-0.03
o,4g
0.50
o. 93

-O,67
-0.54

0.17
o,72

-0.69
0.68

-o.71
0.66

-o.77
-0.82
-0.33
-o,42
-o.59
-0.69
-0.82
-o. 09
0.11

-0.0ï
0.30

-o,20

0.01
0.13
0. o0

-0. 10
0.85

-o,o2
-0. 07

0.16
o.37

-0.90
-0.61
0.86

-o,76
0,00
0. 11

-0.69
-0. 69
0.05

-0.68
-0. 33
o,2L
o. 04
o,L2

-0.03
-0.15

0. 07
0.18

-0. L7
o. 1L
Ð,29
o.1g

-0.09
0.08
0.18
0.33
0.05

-0.19
0.03

-0. og
o,L2

0.89
-0,80
-0.68
-0. 03
-o,25
o,07
o.24

-0.09
o,34
o.22
0.03

-0.19
o.27
0.09
o.19
0,11

-0,16
-0. 81
o,62
0.17
o,44

-0.56
-0.81

0.19
o,57

-O ,52
o,62

-0.66
0.38
0. 03

-0.80
-o,43
-0,48
-0.61
-0.13
-o.14
-0.40
-0.86

o,67
0.86

-0.98
o,92
0.91

-o,28
-o,02
-0.04
-o.10
0.19

-o .24
0. 07
0.13
0.18
0, 01
0.05
o,22
o,20
o. 06
0.98

-o,32
o,32

-o,73
o.20
0.80
o.24

-0.88
o. g4

-0.86
0.87

-0.70
-0.41

o,52
0.11
0. 08
0.1.6

-o,27
0.04
0.40
o,75

-o.44
-0.85

Factor 3
Unrotated Rotated

0, 05
0. 01

-0. og
0.04
0.43
0. 14
0. 03
0..35
o,34

-0.39
-o,47
0.55

-0,38
0.05

-0.14
-0,48
-0,.57

0. 03
-0.39
-0. ol.

o. 03
-0.41
0.16

-0.10
-0.58
-0.04
0.10

-0.07
0.04
0.01

-0.10
-o,20
-0.10
-0.13
-0.18
-0. 07

o. 03
-o,01

o. oo
0. 09

-0. 09
0.10
0.07

-0.01
0.31

-o. 04
-0.19
-0,35
-0. 09
-0.45
0.04

-0.10
-o,44
-0. 06
-0. 14
-o,27
o,29

-0.06
-0.39
-0.65

o.22
0, 95
o. 04

-0.19
0.17

-0. L7
0.11

-0,10
o.28
0.41
o,44
o,26
o. 36
0.66
0.78
0. 06

-0.13
0.09

-0.12
-0.15
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VariabLe
Number

1
2
3
4
5
6
7
I
9
o
I
2
3
4
5
6
7
I
I
o
1
2
3
4
5
6
7
I
9
o
L

2
3
4
5
6
7
I
9
0

Factor 4
otated Rotat

-0.04
-0.05
-O,29
0.69

-O ,22
-0.39
-0. 01
0.08

-o,32
0.48
o,L2

-0.18
o,47

-o ,42
-Q,32
0.33
0.33
0. 06
o.27
0.13

-0.09
-0. 36

0.11
-o,44
o,22

-0. L3
0.09

-0.06
0.13
0. 05
0.03
o.32
o,23

-0. 03
-o,32
-0.04
o.43
0.36

-0,45
-O,22
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1
1
1
I
1
1
1
I
1
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4

0.13
-o.L7
o,22

-0.66
-o,25
0. go
0. oL

-0.03
0.11

-0.14
a, 02

-o,29
-0.18

0.63
-o,12
-0.l.g
-o.14
-0.18
-0. og
-0.04
0.13
o,2a

-0. L6
0.31_

-0. 09
-0.04
-o,2L
o,22

-o.26
-o.24
-0.09
-0.16
-0.13

0. o0
0.02
o.22

-0.40
-o,42
0.50
o,27

Factor 5
Unrotated Rotated

0. L3
-o .24
-0. 03
-0.15
-0.16
0.36

-0. L4
-0.11
-0.40

o,L2
-o,12
-0.07
0.10
o,27

-0.1.7
0. 01

-0.10
-o. L3
0.03

-0.10
0.41

-0.04
-o ,24

0. oo
-O,Oz
0.07

-o,t2
0.1.1

-o,32
0.03
o.27
0.56
o,47
o.22
0. 01
o,73

-o,34
-0.02
-o,L2
0.28

a

a

I

a

a

I

a

a

a

a

-0. o0
0. L1
0.05

-0.11
0.05

-0.05
o.20
0. 15
0.57

-0.16
o,11

-0. 03
-o,/L5
-o,02
0.16

-0.10
-0. 02

o. o0
-o.00
o.16

-o.38
-o.02
0.13
0.16
0.03

-0.14
0.11

-0.10
Q,27

-0.17
-o,4'l
-4,77
-o.67
-0.36
-0, og
-o.75
0.19

-o.25
o,43

-0.10

Factor 6
Unrotated Rotated

-0.07
0.15
0.04
o,o2
o.30

-o,42
-0.03
-0.05
-0. 07
-0.05
-0.13
o,47

-0. 0L
-o,2L
o,47
0. 08

-o.21
0.16
o, oo
o. 06
0. 05

-0,11
-0. 05
o.L4

-o,2L
0.33
o.o2

-0,06
-0.11

0.13
0. L5
0.14
0.10

-0.02
0. og
0.16

-0.08
0.17

-O,23
o,o2

0. 03
-0.15
-0,2L
0.38

-0,1g
0.31

-0. 04
Q,t4

-0. 03
0.03
o,02

-o,42
-0.01

0. 01
-o,82
-0.19
o,27

-0. l3
-0.15
-0.21
-0.02

0. 05
o,22

-o,52
o¡'Eo

-o,49
0.09

-0.00
o,27
o.02

-0.0L
o. 08
o,l4
0.19

-o,L2
-0.16
0.31
o,o7

-0.09
-0.17
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LoADINGS oN !¡NBQTATED AilID BoIATEÐ FACToR MATR];CES r Cont I d ¡

L,'9 5 1

Variable Faetor I
Number Unrotated Rotated

41,
42,
43.
44,
45,
46,
47,
48,
49,
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62,
63.
64.
65.
66.
6',7 .
68.

-0.09
-0.49

0.41
-0.75
-0.55
o.18
0.19
0.78
0.18

-o,20
0.05
0,65
o,7l
0.33

-O.23
-o,67
0. 65

-0.81
-0. 51
-O.79
o,44

-o.42
0.48

-0.83
-0.75
-0.94
-o,12
0.46

4.44
-0.07

0.07
-0. 08
o,52
o.l.g
o,29

-0,46
0.07
0.33
0.45

-0.03
-o.47
-0.05
-0,07
0.08

-o.11
0. 01
0.35
0.03

-o,2L
o.L4
o, 02
0.41
o. 05
0.33
0, 08
0.15

Unrotated Rotated Unrotated Rotated
Factor 2 Factor 3

0.49
0.78

-0.81
-o,29
-0.06

0.58
0,16
o.45

-o,44
-0, g1

-o,44
-0.40
0.28
0.48
0.90

-o.23
o.53

-o,22
-o,32
-o,23
-o,73
0.64

-0.64
-0.48
-0.38
-o,24
-o,62
-0.30

-o.45
-0,89

0.87
-0.13
-0.19
-O,42
0.03

-0.01
o,54
o,59
0,39
o,67
0.08

-0.15
-0.91
-o.r2
-0. L3
-o,23
0.10

-o.20
0.81

-0.73
0.78
o.o2

-0. 06
-0.19
0.41
o,47

0.59
-0.16
o,20

-o,52
0,55
0.61

-0. 02
-0.19
-o,23
0.36
O '54-0,14

-0.17
-0.34
-0. 08
-0.36

o. 07
-o,32
o.13

-0.39
-0. oo

0. 06
0.13
0,04

-0.40
-0. 04

0.03
o,5'7

-0.63
0.03

-o,Q2
o,92

-o,22
-0,86
0.05

-0.57
0.30
0.09

-o,12
0.06

-0.46
-0.11
0.01
0.94

-0.63
o,76
0.19
o. g7

-0.14
0.09

-o.20
0.61
0.90
0.57
o,43

-0.63
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VariabLe
Number

4L
42
43
44
45
46
47

Factor 4
Unrotated Rotated

0.16
0.19

-o.L2
-o,L2
0.35
o,32

-o.44
0.14

-o,20
0.13

-0. t_9

-0.43
o.L2

-0. r.3
-o.23
-o,25
-0. 03
-0.04

o,24
-0.17

o,2+
-0.11
0.06

-0. 05
-0.19
-0. 02
-0.31

o,22

106

48,
49.
50.
51.
52.
53.
54,
55.
56.
57,
58.
59.
60.
61.
62.
63.
64,
65.
66.
6'l ,
68.

-0.09
-0.34

o,32
-0. og
-0.41
-0. 09
, 0.13
-o, 02
-0.15
-0.07

0.33
0.39
0.10

-0.31
0.28

-0. 03
0.14

-0. o8
-o.59
-o,o2

0. o0
-0. 06

0.08
-0.14

0.01
-o,20
0.53
o. 05

Factor 5
Unrot,ated Rotated

0.35
-0. 06
0.05

-o.44
0. 06
o.l2
o. 06
0.06

-O,21
-O,O2
o. 07
0.05
0.10

-0.03
,,'.0.08
-o,L7
o.3L

-0.03
-o,23
-0. 07

o.l_o
-o.29
o. L8
0. 09
0.04
o. 04
0.13

-0. oo

-0,30
-0.01

0. 01
-O,Lz
-o,20
-o.02
-0.00
-0. Ol
0.09

-0.08
0. 06
0.06

-o. 02
-0.06
o.1L

-.0. 08
-0.19
-0,10
-0, 03
-0. 04
-0.19
0.36

-o.2t
-o,25
-0.1,?
-o.20
-0. 01
0.07

Factor 6
Unrot,ated Rotated

o,22
0.19

-o,24
o. 02
o,L7

-0. 01
o,32
o,L2
o ,26

-0. 11
-O,22
o.o2

-0. 03
0.60

-0.11
-0.00
o.20

-0.06
0.30

-o..@4
-0. lL
-o. 04
0.02
o. 09
0. oo
o.I2

-0.39
-0. L7

-0. 09
-0.19
0.30

-O,Oz
o. lg
o.1g

-0.6L
-0.31
-0.41
o,4L
o,34

-o,29
-o,L2
-o.94
-0. 07
-o. 04
-0.40
o,15

-0.08
0.06
o,25

-0.00
0. 03
0.10
o. 01
0.03
0.43
o.37

( 1e51 )



LOAÐINGS ON UNROTATEÐ AND ROTATED FACTOE MATRICES

1961

Variable Factor I Factor 2 Factor 3
Number Unrotated Rotated Unrotated Rotated Unrotated Rotated

1.
2.
3.
4,
5.
6.
7,
8.
9.

10.
11.
L2,
13.
t4,
L5.
16.
17.
19.
Lg.
20.
2L,
22.
23.
24,
25.
26.
27,
28.
29,
30.
31.
32,
33.
34.
35.
36.
37,
38.
39.
40,

APPENDTXC-TABLEll

o.76
-0.75
-0.83

0. 58
0.45

-O,2L
-0. 01
-o,52
0.28

-0.35
-0. L7
o,2?

-o.25
-o.13
-o.45
-0.61
0.09

-0.69
0.30

-0.81
o,67
0.30

-0.65
-0. 09

0.91
-0.81

0.88
-0.83
0.90
0.91
o,ø2
o.6L
0.70
o,46
0. 93
o,a2
0.15

-0.60
0.16
0.39

o. 95
-0.91
-o,79
0.15
o. 01
0.01
o. 01

-o.28
0.34

-0.06
-0.04
-0.00
0.01

-0.01
-0.07
-0.13

o. 05
-o ,64
0.80

-o,37
0.66

-0.13
-o.98
o,27
o,64

-O,64
0.6L

-0.75
o,62
0.75

-o.24
o. l3
0.16

-0. oo
0.58
0.00

-0.21
-0.97
o.64
0.85

-o ,62
o,47
0.41
o,2L
0.60

-0.18
-O,23
-0.17
-o,29
-0.51
-0.03
o.25

-Q,49
-o, 02
-0.18
-o,47
o,I2
o.22

-0.87
-0.40
-o.26
o.76
0.56

-0.59
-o,29
o. 02

-0.15
o.29

-o.L2
-0.14

0,16
0.19
o,27
0.16
0.11

-0.04
o,2L
0.58

-0.70
-0.78

-0.13
0.07
0.11
o,06
o,62

-o.L2
-o,22
-o,2t
-0. L3
-0.66
o,L2
o,20

-0.65
0.08

-0. 11
-0.41

o,2L
eo. L0
-0.41
-0.66
0.19
o,97

-0.04
-o,26
-0.13
-o.19
0.03

-0. 04
0.07
o.23

-o.26
-0.0L
0.10

-0. 07
0.39

-0. 01
-0.19

0. 01
-o,26
-o,22

-O,O2
-0.10
-0. 11
o,z3
o. 05

-o,02
o,25

í,r0.01
o,23
o. 06

-0,38
o.24
0.09

-0.38
-0. 31
-a ,25
-0.33
0.10

-0. OB
0,07
0.03

-0.48
o,20

-0.07
0.16
o.o2
o. L7
o. 04
0.15
0.03
0.50
o,37
0.39
0.46
o,o2
o,23
o,28
0. 19

-o, L7
-0.11

-0. 04
0.05

-0,08
o.1g
0.19

-0.03
-0.40
-0,40
-o.07
-0.11
-0.34

0.08
-0.05
0.10
0. 01

-o.43
0.17
0.04

-0.10
-0. 07
-0.06
-0.17
o,28

-0.80
o. 01

-O ,54
-0.06

0.13
-0. 06
0.14
o,42
o.19
0,19

-0.04
-0.02
o,13

-0.05
0.16

-o ,24
-0,15
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Variable
Number

1.
2,
3.
Ã
5.
6.
7.
8.
9.

L0.
11.
L2,
13.
t4,
15.
16.
t7,
18.
19,
20,
2L,
22,
23,
24.
25,
26,
27.
28,
29,
30.
31.
32,
33.
34.
35.
36.
37,
38.
39.
40.

Factor 4
Unrotated Rotated

-0.10
o.0g

-O 'L4o.4g
-0.45
-o,27
0.03

-0. 15
-o,32
o.64
o,2g

-0.54
0.65
o .52

-0.18
o,24
o.53

-o.'J,2
-0. 1L
0.11

-o.20
0.06
0. 15

-0.10
0.37

-0.01
o.23

-0.15
o ,22

-0.14
0.15
o,43
0.33
o.3g
0.05

-O,20
0.55
O'24

;0.28
-o,32

108

-0, oo
-0.03
-0, L0
o.1g

-0.65
-0.16
-0. 01
-o.15
-o,27
0.63
o.34

-o,7-7
0.59
o. 95

-O,Lz
0.31
o.92
o. 03
o. Lg
0. Lo
o.1g
0.17
0. 0L

-0.19
o,L2

-0. og
-Q.L4
0.17

-0.1L
-o,L2
0.07
0. 07

-0. 01
0.02

-0.09
o.32

-0.19
0.14

-0.19
0. 03

Factor 5
Unrotated Rotated

0.11
-o,25
-0.09
-0, 06
-0.30
-0.01
0.3L
0. 05
0.14
0. 15
0.07

-0.30
o. 06
o,42

-0.33
0.05
o.44
o,L4
o,22

-0.11
0.57
0.14

-0.15
0,10

-0.04
o. og

-0.15
o,26

-o,12
0.06
0.10

-0.05
-o, 02
o.10
0,03
o,75

-4.52
o. 01

-0.07
o.2g

0.17
-0.31
-0.10
-0.17
-o,15

0. 07
0.19

-0.03
o.24

-0.06
-o.I2
-0.15
-0.14
0.35

-o.29
-0.15
0.38
0.19
0.30

-0.17
o.69
0.05

-0. L6
-o.12
-0.15
-0,15
-o.26
0.36

-a.22
o,L7
0. L9

-0,15
-0,0g
-0. 06

0. ol.
o. 93

-o.79
-0. 05
-o.o2
0.41

Factor 6
Unrotated Rotated

-0. o0
-o.02
o. 04

-o,oz
o. 04

-0. 01
o.3g
o,32
0. Lo

-0.01
o,L7
0.15

-0. 04
-0.37
-o.10
o.22

-0.39
-0. 08
-0. og
-0. 01
-0.05
0.10

-0.16
4,67
0.09
o,46
o.22

-4.23
o.22

-0. 07
-o,26
o,o4
o,05
0.24
a,L2

-o.25
o,32

-0.09
o,L2

-0.03

o.L2
-o.25
-0.39
o.70

-0. 07
-0.31
0.35

-0,16
0. 03
0.30
o. 01

-0.11
0.33

-0.00
-0.60
-0.15

0.13
-o,26
-0.15
-o,26
0.14
0. 06

-0,04
0.10
0.64

-o. 06
0.63

-0.40
0.63
o.20
0.31.)
o,77
o,77
o. g5
0.45

-0. 01
0.70
o.1L

-0.30
-O,23

( 1e61 )



LOADINGS ON TT{BOTATED AND ROTATED FACTOR MATRICES. ConI'd:

Varíable
NumbeL

41,
42,
43,
44,
45,
46,
47,
48.
49,
50.
51.
52,
53.
54,
55.
56.
57,
58.
59.
60.
61.
62,
63.
64,
65.
66,
67,
68.

Factor 1
Unrotated Rotated

o.35
0.8L

-o,62
0.63
o.39
0.0¿$

-0.28
-0.63
-0. oo
-o,o2
-0,28
-0.51
-0.39
-o.2L
o,72
o,49

-0. 05
o.72
0.18
0.65

-0.69
o.79

-o,45
0.82
0.53
o,74

-0. og
o,2g

o.3g
0.90

-o. gg
0,32
o. 03
8,37
o. 03

-0.03
-o,2L
-0.60
-0.51
-0.03
-0.07
o,32
0.96
o,24
0.46
o.32

-o,42
o,2L

-O,79
0.79

-o ,52
0.40
o,L2
0.39

-0.41
-0. 09

1961

Factor 2

-0.43
-0.34

0.48
0.48
0.09

-0.75
-0.15
-0.63
0.55
0.71
0.33

-o,44
-0.50
-0.50
-0, 61
o,26

-0.96
0.51
o.gz
0.60
o,23

-o,24
o.1g
0.15
0.65
0.39
o,5'l
o.23

-0.46
0.16

-0. 05
0.90

-0.33
-0.94
-0. 07
-0.60
0.65
o,r7
0.10

-0.40
-0. 6l_

-o.27
-0. 04
o,67

-o,76
0.88
o.75
0.9L

-o,24
o,20

-0. 09
o,23
o,97
0.64
o,52

-ø,24

Factor 3

o.59
-o,32
o.44

-0.55
o.70
o.4g

-o.2I
-o.24
-o.42
o,57
Q.28

-0.18
o,L4

-0.43
-0.17
-0.41

o,23
-o,37
0.0L

-0.38
o,29

-0. 09
o,27
o,23
0.45

-0.16
o. 01
o.59

o. L6
0.10

-o,12
-0. 04
o.53
o,2o
o.1g

-o ,24
-o,o2
0.40

-o.37
-0.10
-o ,24

0. 07
-0. L2
-0.66
o.0g

-0. 07
0.14

-o.08
-0, L9
0.09

-0. 07
0.09

-0.10
o,29

-O,2-l
o,75
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Varíable
Ngmber

41,
42,
43.
44.
45,
46,
47,
48.
49,
50.
51.
52i
53.
54,
55.
56.
57,
58.
59.
60.
61.
62,
63.
64,
65.
66.
67.
68,

Factor 4
Unrotated Rotated

-0.35
o. 10

-o,t2
0.07

-0.04
-0. 11
-o.28

a ,25
0. 07

-0.16
-0. L6

0.04
o,26
0.01

-0.14
0.15

-o,12
-0.06
-0.1,3
-0.03

o,24
-0. L7
-0,13

0. L3
-o.05
-0.1L
-O,25

o. 11

1L0

-o,44
o,L2

-0.18
o,19

-O,47
-o,22
-0.10

o,27
o ,24

-o,29
-o,26
0.18
o,23
0. 03

-0.04
-0. 01
-0. 05
-0.04
-o,20
-0, 03

o.22
-0.05
-0.0L
-0. 01

o. 05
0.04

-O,24
-0. 1L

Factor 5

0. 05
-0.15
o.24
0.15

-0,34
-o,12
-0.18
-0.16
0.10
0.09
0.23

-0.04
0.10

-O.46
o,a2
0.05

-0.02
0,03
0.01
0.00
0.30
0.08
o.32
0.14
0.10
0.10
a,20

+0. L8

o,23
-0.13

o,22
o.o2

-0.20
-0. 01
-o. 02
-0.30

0. 06
o.24
0.15

-0.06
-0.04
-o,44
0,06

-o.23
0. og
o. 0L
0,06

-0.03
0. L6
0.19
0.35
0.13
o.07
o,23
o. L7
o. o0

Factor 6

o. oo
-0.15
o,2l

-0. 03
-0. L6
-0. L0
-o.26
0. 06

-01.07
-o,14
0.43

-0.06
0. L6

-0.19
0.04
0.60

-0.13
0.08
o.00
0. 09
0.18

-0.10
o. 06
0.05
o. 07

-o.25
0.30

-0.45

0.16
0.04
o,15
0.03
0.40
o. 03

-0.59
-o,28
-0.13
o,26
4,24

-0.36
0.14

-0,55
-0. o0

0.38
-0.17
o,12
o.1l
o. L3
o,26
o. 04
0.01
0.59
0.05
0.06
o. 05
o.3l

( 1e6r )



Variable
Number

L.
2.
3.

5̂.
6.
7,
8.
o

10.
1L.
t2,
13.
L4.
15.
L6,
T7,
18.
19.
20,
21,
22,
23.
24.
25,
26.
27.
28.
29,
30.
3L.
32.
33.
34,
35.
36.
37,
38,
39.
40,

LO4prNcS ON UNRoTATED èNp ROTATED FASSOR MAIRTCES

gE À N G E

Factor I Factor 2 Factor 3

APPENDIXC-TABLEL2

-0.08
-O,62
-0.48

0.55
-0.10
-0.54

0. 05
-0.28
-o.45
-0. 05
-O,12
o.2L

-0. 05
-0.29
-o,47
-o.32
0,04
o.37
0.03

-o,76
o,73
0.65

-0.35
0.05
0.56

-0.33
o,27

-o.12
o.2L
o,2L
o.52
0.78
o.76
0. 53
0.54
0.16

-o,23
o. 07

-0.65
-o,23

-o.29
-o,53
-0.15

0.03
o,2L

-o .64
-0.10
-o,54
-o.2L
0.05
o,L2
o,22

-0. 11
-o.46
-0.07
-o,46
-0.06
o.25
0.13

-o,32
0.66
0.60

-0,29
-o,t7
0.35

-0.45
0. 00
0.15

-0.13
o,2g
o.43
0.60
o,52
o,28
o.20
o,24

-o.29
-0,2L
-0. Lg
-o.34

o,70
-o,49
-o,26
-0.40

o. 07
o,24
o,25

-0.16
4,23
o,20
o,1g
0.10

-0.04
-0.09
0.08

-0.05
-o,12
0. 02
0.36
o,23
o,42

-0.01
-0.6L

0. 58
o,32
o,52
o.42
0.31
o,37

-o,02
0.10
0,27
o.24
o,L7
o,2I
o,I7

-o,2L
-0.50
0.48
0.55

o, 05
-0.29

o.22
-0.43
-0.11

0.13
-0. 09
-0,05
-0.04
-0.10
-0.11
0.11

*0. OB
o.0g

-o,L2
-0. L3
-0.13
0.19
,0. O5
0,38
0.18

-0.10
-0.06
-o.02
-0.0L
o.59

-0. 01
0.68

-o,L2
-0.10
0.16

-0. 03
-0, 05

0.13
o.18
0.15

-0.05
-0.09
o,45
0.18

Unrotated Rotate.d

-o,29
0.18
o,52
0.17

-0.35
-0.19
o,44
o.02
o. 04
0,63
o.14

-0.16
o,75

-0, L0
0.35
0.33

-0.04
-0.04
0.48
o,12
0.35
0. 14
0.11
o,2g
o.o7
0. 04
o,43
0. 11
0. L3
0.11

-o.23
-o,23
-0.39
-0.66
-0.34
o,46
o,16

-o,!06
o,24

-o,52

0. 04
-0.16
o,t7
0.13

-o.4L
-0.11

0.48
o. 01

-0.16
o.57
0.16

-0. 06
0.70

-0,13
0,19
0.31
0.01

-0.03
0,78

-0,00
0.33
0.15

-0.17
o,l2

-0.19
0.09
o,4L
o,27

-0. og
0.01

-o,24
-0.09
-o ,29
-0.59
-0.40
0.60

-0. 04
o.02
o,1g

-O, Oz
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$ariabJ-e Factor 4
Number Unrotated Rotated

1
2
3
4
5
6

o.50
-0. 0L
-O,46
o,29

-o. 08
o.2t
o,29
0. r7
o. 01
o.16
o.L2

-0. 07
0.15
o, Q2
o,o2
o.2g
0.13

-0.20
o,2g

-o,27
-0.16
-0.07
-o,26
o,2L

-0.13
-0. L2

o.22
-0.41
0.18

-0.08
-o.25
o;04
o' 93

-0.13
-0,16

0! 01
-0.06

o. 06
-o,23
O,43

7,
8.
9.

10.
11.
L2,
13,
L4,
15.
16.
t7,
18.
19.
20,
21,
22,
23,
24,
25,
26,
27,
28.
29.
30.
31 .

32,
33.
34.
35.
36'
37.
38.
39.
40,

Lt2

0.73
-0.48
'í;O.79
-0. oL

0.14
o,20
0.06

-0.05
-0. 09
-0.13

0.11
0.13

-o.28
-0. 07
-o .2L
-0. 07

0. og
-0. 06
o,25

-o.28
-0.05
0.01

-0.56
o. 03

-0.12
-0. 04

o. 04
-o,t2
0. 01

-0.10
0.03
0.39
0,39
0,32
0. 09

-0. 03
-O,32
-0.06
-0.19

0.84

Factor 5 Factor 6
Unrotated Rotated Unrotated Rotated

o. 05
o,29
0. 09
0.30

-o,24
o,27
0. 08
0.35
0.10

-0.11
-o.28
-o.L2
0,0L
0.34

-o,20
0.19
0.00
o,o7

-0,46
-0.05
-0.01.
-0.18
o,2l
0.50
o,45
0.40
o,29

-4,28
0.61

-0. 08
0. 07

-0,11
0.04
o,22
o.44

-0.30
0.30
0.11

-0,15
-0.18

0.45
-0.07
-o,22
o,24

-o,12
0.19
0.33
o,L2
o,2L
0.18

-o,42
-0.05

o. og
0.08

-0, 06
0.15

-0. 03
0,03

-0,07
-0.15
0.37
o. 03

-o,29
0, g5
o,69
0.35
0.61

-O,32
0.94
o,o2
o,l2
o.22
0.30
4.23
o,45

-0.10
o. og

-o,25
-0.04
0,05

o. 07
o,24
o,o2

-o,28
0.54

-0.04
-0.09
-o,23
0.50
0.10
0.31

-0. 05
-o.23
-0.1.9

o,44
-O,L?
-9.06
-o,23
-0.19
0.19

-0. 07
-o,o2
-0.07
o,25
o.24

-0¿ 31
-0. 08
-0.38
o,2t
o,r7

-0. 05
-0. o0

o. 06
-0. ol,
-0. og
-4,26
-o. 01
-o.47
o,2o

-0.14

o,27
o,2L
o.12

-0.61
0.58
o.L2
0. 01

'o,27
0.66
o,26
o,47

-0. 06
-0.14
-0.21
o.6'l

-0.04
-0.11
-0.35
o.0g
0.50

-0.13
-o,L7
-0. L9
o.2g
o. 04

-o,L2
-0. 06
-0.13

0.10
0.11

-o,21
-0.16
-0,16
-o,25

o ,34
-0.12
-0.06
-9,64
0.60
0,11

(Change )



LOADINGS 9N UNROTAIJED ðND ROTATED FâCTOB MATRICES, Contrds

CHANGE

Variable Factor l. Factor 2
Number Unrotated Botated Unrotated Rotated

41.
42,
43.
44,
45.
46.
4-7 ,
48,
49,
50.
51.
52,
s3.
54,
55.
56.
57.
58.
59.
60.
61.
63.

o,02
0.17
o,42
o,76
o.L7

-o.44
-0.36
-o.77
o.2L
0.58
0. 01
o,25

-0,02
-o,52
-0. 15
o.46

-0.11
o,84
o.1.3
0. B1
o,74
0.6L

o, 07
-o. 02
o,47
o.78
o. L5

-0.18
-0.08
-0.71

o.25
o,7g
0.18
o,37
0. oo

-0.36
0,0g

-0.04
0.04
0.68
0. o8
0.68
0.66
o,47

0.69
0. 06

-0. oo
-0.07
-0.18

0.59
0.56

-0.00
-0.08
-0.14

0.11
-o.05
0.19
0.33
o,'76
0.19
o,'73

-0,22
-0.35
-o,29
o,42
0.48

0.70
-0.39

0. oL
-4,L7
-0.19

0.82
o,97

-o. o0
-0. 1l-

0, 04
o.L0
o. 05
o,02
o,64
o.25

-o,29
o,32

-0.51
-0.35
-0,42
0.18
o.1g

Factor 3
Unrotated Rotated

-0.03
-0.21

0.53
o,02

-o.29
-o,27
-0.14
o,2I
o,32
0.18
o.26

-0.17
0.13

-0.19
-0.15

o. 04
o,23
o,L2
0.14
0,16
0.35
o,45

o,26
0.19
0.04

-o,tz
-0.30
-o,L2
-0.01

o,22
0.1L

-0. og
o,42

-o,42
o,26
o,02

-0.04
-0. 04
0.30
0.14
o. L9
0.16
0.33
o,44

113



Variable Fact,or 4
Number Unrotated Rotated

4t
42
43
44
45.
46.
4'7 ,
48.
49.
50.
51.
52,
53.
54.
55.
56.
57,
58.
59.
60.
61.
63.

-0.18
o.62

-O,42
-0.20

0. 01
-0.39
-0. 56
o,23

-0.13
-o.49
o,o2

-o.37
o. L5

-o.2t
o. 04
0.33
a,02
o,20
o.2L
0. 09

-0. L6
-0. 06

114

o,23
0.70

-o.67
-0. 08

0. 11
0. 06

-0.10
-0.06
-0.30
-0.41

o. 05
-o,24
0.16
0.07
0.36
0.17
0.14
0.16
0.03
'0¡'04

-0.05
-0. 04

Factor 5
Unrotated Rot,atedæ

-0.10
-0.33
0.33

-0.13
-0. 06
-0. 03
-0. 04
0.10
o. 06

-o. 14
-0.38

0.11
-0.15
-0.05
-o.16

o.52
-0.05
-4,25
-0.20
-o,24
-o.o2
-0. 09

o. 08
-o. 05
0.40
0. o8

-0. 09
-0. 08
-o.15
-0.04
o,L2

-0. 09
-o,23
0. 07
o. 01

-o,22
o,27
o,74
0.35
0,04

-o,2L
-o. 04

o,3'7
0.48

Factor 6
Unrotated Rotated

-0.39
-o,02
o.24
o.22
0. 16

-0.19
-o.34
-0.03

o. L3
0.18

-0. 13
o,29

-0. 05
-0.34
0.38
0. 05
0. 14
0.11

-0. 05
o,02

-0. 08
-O,13

-0. L3
0.01
0.05

-o.Q2
o,o2
0.13

-0.03
o,2L
0.05

-0.01
0.04
0.13
otoT

-0.05
0.66

-o.L'l
o,42

-0. 15
-0.13
-o,25
-0. 13
-0,14

( change )



Census
Tracts

APPENDIXD-TABLE13

Ethnic
Stafus

F1

1.
2.
3.
4,
5.
6,
7,
8.
o

10.
11.
L2.
13.
14.
15.
16.
t7,
18.
19.
20,
2T,
22,
23,
24.
25.
26,
27.
28,
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40,

FACTOR SCOREp

-0.53
o. 17

-1.31
-1.86
-2,49
-1. 64
-0.97
-0.92
-1. 85
-3. 05
-2,29
-2,97
-1,29
o. 04

-0. 02
0.15
o,2g

-2. 04
-0.54
0.50
0.55

-0.84
-o,76
o. o0
L. 00
1.18
o.20
1.53
0.88
o,82
0.95
o. gg
o.78
o,79
o. 93
0.36
o,75
0.78
0. g1
0.81

Family
Status

úln2

1951

-I,49
-1.69
-0.60
-0.09

o.43
o,47

-0. 16
0. 58
o,73
o,60
0.43
0.86
0.50
0.36
0.14

-0.71
-1. 09

L. L3
1.33
2,21
1. 87
1. 04

-o,L2
o,94
1.11
0. 07

-0.35
-0.48
-0. 05
o,68
o.l7
1?16
l r54
1 .96
2,52
1.84
2,33
1,76
0.11
0.03

Economic
Status

Ér'3

French
Ethnic
Status

E'-4

-1. 07
-0,87
-0.95
-1. 01
-0.71
-o,43
0.30
o.68
o,25

-0.59
-t,23
-0.80
I,37
0.70

-o,23
-o.73
-0.69
-0.58
-1. Og

-o,77
-o,94
-0.95
-L,22
-0.17
-o,57
0. 08

-o.64
-o,2t
0.31
1. 06
0.53

-0.45
o,74
o.22

-o,12
-0.65
-4,27
o.07
0.56

-0. L5

L.16
1,47

-o,20
-0.63
-0.39
-o.79
-O,74
-1.03
-o.92
-0. og

0. 81
-o,25
-0.68
-0.91
-0.59
0.31
0.69
o. 70
4,77
o. g6
o,34
0.95
o,'74
L.43

-o,77
-1.35
-0.15
-1.03
-L,32
-0.56
-1.00
-CI,74
-0.17
9.60
1, OO
0.70
o,64
0.33

-0.78
-1, 00

Migrant Household
Status Status

F- F.5þ

-1.16
-2,29
-0.99

o. 05
-0.18
-0.17
-0.51

0. 01
-o.15
-o.17

0.01
-0.14

0.57
0.78
0.59

-O,4-l
-o.85
o.2g
o,67

-o,74
-o.18
o.55
0.70
o.25

-o.17
-o,42
-0.17
-1,26
-o.33
o,23

-o.62
0. 08
o,22
o,29

-0.11
0,L2

-0.36
0.04

-o.24
-0. 06

-o.93
-0.30
o,1o
o,22

-o,47
o.5g
o,44
o.90
0.60

-0.79
-L,22
-o,'79
0.55
o,7'7
o,27

-o,24
-0.45
-5.45
-3,42
-o,24
0.15

-L.27
-o,92
o.39
0.60
L,L2
o,29
o.69
o.56
0.75
0.40
0.94
o. 95
0.38
1. 07

-L,L2
o,74
0.53
0.88
o. g5

11s



Census
Tracts

Ethnic
Status

Ft

4L,
42,
43,
44.
45,
46,
47,
48,
49,
50.
5L.
52,
53.
54.
55,
56,
57.
58.
59,
60.
61.
62,
63.
64.
65,
66.
67.
68.
69.
70.
7L,
72,
73,
74,
75,
76.
77,
78,
79.
80.
81.

FACTOR SCOREST Cont'd¡

1.951

FamiJ.y Economic
Status Status

Fz Fg

0.69
o,72
o,o2
o,67

-0.82
-o.97
0.31

-0.18
-o,25
-0.05

0.65
0.65

-o ,46
-0.36
-0.70

0.09
-O,37
0.54
0.78
0.89
0.89
o,44
o,27
o,52
0,47

-0.19
-0. 07
4Q,27
l_.39

-o,2L
-0. o8

0. 87
o.75
0.88
o. 96
0. 78
0. 95
0.88
0.65
0.54
0.43

o.29
1.63
1. OO

-|1,39
-0. 36

o,34
-o,29
-1.30
0.05
0.36

-0.41
o,2L

-o.77
-o.51
-q. 66
-o.77
-o,72
-0. 90
-0. 84
-L.42
-1.50
-L.T7
-0.87
-0. g7

-0.82
-0. L8
-0. 98
-0.88
-L.36
-0.75
-q.19
-o .82
-0. 59
-o,32
-o,28
-Q.62
-0.45
-0.56
-0. 54
-o,77
-1. 01

French
Ethnic
Status

I¡-4

-0.45
0.56
2,59

-0.43
3.35
3.50
1. 89
2.27

-o.29
-o,29l,L4
0.15

-0.69
-o,72
-0.96

L,47
-0.91
-0.55

o,42
-o.20
-o,73
1. g4

-0.50
0.89

-0.38
-0.55
-0.51
-o.07
-1.18
-0. 05

0.68
-4.L2
-1.11
-0.50

0.75
1. OO

-0.39
-0.36
1,46

-0.17
-o.75

-o,46
0.31
o,23
L.02

-o.72
-0, 70
-o,47
-0.lL
3,46
3,45

-0.51
o,26
L,22

-o,72
-0.30
2,76
o,23
o.23

-il,23
-0. 07
-0. 14
-o,34
0.91

-0.56
-o .44
-0.87
-o,24
o. g1
1.61

-o,42
-0.88

0.07
-0.66
-0.63
-0.99
-o,62
-0.91
-0.81
-[r.t99

1. 06
0.85

Migrant Household
Status Status

tî ¡¡
5þ

-o,26
-0, 03
o,52

-1.60
-O,2L
o. g5

-0.83
-o,97
-0.52
-o.79
-1. 05
-0.68
-L,23
0. 55
o. g5
0.90
2,OA
2 ,60
o.69
0.15

-0.37
-1 .40
L.44

-o.'77
-o,52
-O,26
0.68
2,37
3,87

-0.68
-o,47
-0.13

3. 18
-o.37
-0.20
-1.11
-0,93
-0.65
-0.58

o. 93
1.46

0.91
o,73
o,45

-0.13
0.3L
o,44
o.!,2

-o.45
0.33
0.40
o,47
o,79

-0. 15
0.41
0,3g

-2.71
-0.55
-o.55
-0.36
-0.33
-o,25
-0.15

0. 00
o.29
o,o2
0.65

-0,48
-0.90
-1,70
o,22
0.68

-0.51
o,40
o.49
o,74
0.35
0.80
o,42
o,52

-o. 11
-0.19
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Census
Traets

1.
2.
3.
4.
5.
6.
7,
8.
o

10.
11.
12,
13.
L4,
15.
16.
L7,
18.
19.
20.
2L,
22,
23,
24,
25.
26.
27,
28,
29,
30.
31.
32,
33.
34,
35.
36.
37,
38.
39.
40,

APPENDI:XD-TÀBLEL4

FACTOR SCORES

1961

Family
Status

Êi'1

1. 0g
0.59
0.16

-0.19
0. 06

-4,42
-o,2L
-o,54
-0.91
-o.L2
-0.16
-0.57
-o,32
-o.40

o. 10
o.47
o.8g

-0.30
-o,37
-t.94
-1.6L
-o,42
o.76

-1.30
-0.91
-0.56

0.35
0.25

-o,22
-o. gl
-0.70
-L,20
-1.59
-1 .99
-2.59
-1. 80
-2,82
-1 .75
-0. 21
-o. 07

Eeonomic Life
Status Style

F2 F3

-0.96
-0.66
-1,52
-1. 17
-L.37
-o.94
-o,27
o,23

-0. 63
-1.36
-o,92
-1.16
o,27

-0. o0
-0.66
-0.95
-0.57
-0.97
-L,25
-0.59
-1. 03
-1.45
-1 .45
-0.10
-o.57
0.17

-0. 70
o,l7
o,2L
o.7g
0.1,6

-o,46
o.1B

-o,26
0.19

-o,32
o,76
0.56
0.66

-0.10

o, 06
o.59
o. 01
o.0g

-0.99
-0. 03
o,77
1. 07
o.3L

-t.23
-1. 3g
-1.93

0.45
-o.20

o,27
-0. 13

0.35
-0.48
-L.27
L.L7

-0.81
-2 ,79
-3,4L
-L.92
-0.94

o. g5
0.40
1. 38
o,4L

-0.92
o.30

-1. 1g
-L.69*2,35
-0.48

1. 51
1. 81
o.56
o,47
o.37

Ethníc
Status

Fq

-o,23
0.57
0.69
1,37
L,4g
1,5L
1 ,71
1.96
2,37
1. g1
L,74
2,29
l.g7
0, 04

-o.39
-0.54
-0. 56
L,77
0.59
0.19

-0. L6
0.31
0.03

-0.95
-0.69
-0.93
-0.59
-O,77
-0.86
-0.59
-L.13
-L,07
-0.93
-L,L7
-o.94
0.09

-0.40
-0.05
-0.65
-0. 67

Migrant Household
Status Status

F5 Fo

;
-o,23
-f,ì.37
-L,24
-o,L7
-0. 05
-0.70
-0. 16
o. og

-0.lL
-L.73
-1. 33
-0.30
-0.34
-o.26
o. 05
0.79

-3,67
-L.4L
o.42

ì'o. go
o,23

-0.97
1. 07
Q,62

-0.65
0,1.1

-1, 09
-0.40
-0.19
-0. 05
o,56
L,2o
L,73
1.68

-0.59
L,22
1.54

-O,26
-o.18

o.37
o.97
3,72
0.33

-0.95
O '22::.re r77
o.34

-0. og
-1.59
-1.56
-O,82
o.23
o,4l
o.36
o.2g
0.31

-4 ,40
-3.30
-2.L9
-0.94
-1.33
-1 . 11.

0. 06
o,27
0.80
o.23
0.63
0.75
o.74
o. g0
o.7L
o,72
0.34
0. 05

-2.20
-0.63
-O,37
0.59
o.43

LL7



Census
Tracts

Family
Status

I¡'1

4L
42
43
44
45
46
47
48
49
50
51
52

FACTQR SCORES, Cont'd¡

-0.45
-L.82
-0"63

0. 6B
0, 01
0. 07
0. 05
t,L4

-0, 07
-0.45
-0.07
-0.43

0. 54
1.07
1.16
o. g0
L,47
L,8?
0. 88
1.70
L.20
0. 68
L.50
0.50
o,72
0. 08
1.36
1. 36
1.51
o.25
0.08
1.18
L,L4
o,22

-0. 35
0.l_5
o,23
0.31
0.18
'L,32
L.11

Economic Life
Status Style

É.EI-2 '3

1961

-o,43
o.44
L,94
o,32
3,22
2.9L
1 .48
L,82

-0.31
-0.48

o,74
-0.07
-o,'lo
-o.72
-0.87
3,27

-1.10
0.04
o.34
o,o2

-0.13
1. 80
o,52
o,82

-o.2L
-0. 36

0.61
-0. 61

0.91
0.33
0. 57
0.95

-o,29
-0,23
1.30
o,82

-0. 11
-0.t3

L,26
-o.2L
-0.40

53.
54,
55.
56.
57,
58.
59.
60.
61.
62
63.
64.
65.
66.
67,
68.
69.
70.
7T,
72.
73,
74,
75.
76,
7'7 ,
78.
79,
80.
81.

-0.16
-0.00
-o.57
o.57
0. 09

-0.68
L,25
o.32

-0.53
10,67
0. 66
o,32
o,26
o,29

-0.04
-0.99
-1. 07
o.o2
0.59
0. 19
o.I7
0.39

-0. 08
o,L7
o,49
0.53
o,32

-1 .48
0.19
L,27
1. 05
0. 38
0.48
0. 99
I,37
l,L2
L,32
L.37
l,L4

-o.52
-0.01

Ethnic
Status

F-4

-0.65
-0.07

0. 30
-0.60

L,32
0. 80

-0.17
I.57

-0.33
-0. 60
-0.55
-0.40

0. 09
-0. 54
-0.43

L,32
-0.55
-0. 83
-o.79
-1,16
-0. 53
-o,42
-0.49
-0. o0
-0. 51
0.39

-0. 91
-0.35
2.A8
1.99
o,94

-0. 59
-x.18
-0. 88
-o,64
-0. 81
-o. 69
-0.91
-0.70
-1. 04
-0.87

Migrant Household
Status Status

Er Éa

5b

0.43
T,2T

-o.39
o,23

-2,L2
-L.75
-0.86

0. 65
o.44
0. 84

-o,32
0.56

-o.32
1.04
0.81-

- 1,69
0. 14
L,49

-0.50
o.15
0.40

-o,76
0. 99

-0.48
o,72

-0. 58
1.97
1.65
L,97

-o,23
-0. 61
1.10

-0.39
-o,52
-o.72
-0.28
-o. 61
-o.45
-o.49
o,97
0. 75

o.26
-o,25
o. o8
0.38
o.47
o,25
0.19

-o.27
-o,79
-o,72
0. 5g

-o,L2
-0. 06

0. 07
0. 0g

-0. 14
-o,73
-0. 63
0.15

-0. 08
o,I2
0. 51

-0. 16
o,92
o,73
0.56
0,59
0, 19
o,34
o.62
o.67

-0.50
-0.13

0. 31
o,27
o,32
0. 58
0.58
o,75

-o,23
0. 01

1t 8



Census
Tracts

APPENDIXD-TABLE15

FACTOR SCORES

CHANGE

Economic l,ife
Status Style

Ft Fz

1.
2,
3.
4,
5.
6.
7,
8.
o

10.
11.
L2,
13.
L4.
15.
L6.
L7,
18.
19.
20,
2t,
22,
23.
24,
25,
26,
27.
28,
29,
30.
31.
32,
33.
34,
35.
36,
37,
38.
39.
40,

-1. 00
-Q,'19
-o,29
0. 61
0.40
0.39
0.80
0. 85
0.90
1.10
1 .36
1. 03
1.13
o.76
0.39
o. 06

-0. 71
1.. 00
L,2L
0.98
o.97
1. L0
1.05
o,37
0.50
0. 70

-0.09
0.15
o.83
1.18
0.63
1.04
t.23
1. 59
o.94
o,67

-0.88
-0.15
-0. 05

0. 33

-o,42
0. L0

-o,22
o,46

-0. 54
-0.38
, 0.14
-o.11
-0.70
-0.75

0.48
-o,25
-o.49
-0. L1
-0.04
-o.30
-0.30
0.39

-o.25
o.24

-o.34
-0.61
0.45

-0. 04
-0. L5
o.20

-o.52
0.03
0.33

-o,2I
0.13

-o,24
-0.30
-0.40

o.17
0.85
0. 63

-o.02
o. 05

-0.19

Migrant Family
Status Status

Fg Fq

o.47
-o,52
2,04
1.90
L,52
0. g1

-o,L4
-0.41

o, 02
l.L7
3 .40
r,37

*O.74
-o.52
-0. 02

0.65
-0.03

3. 61
1.18

-o.29
-o,27
o. g8
L.89
0.17

-0.78
-0.75
-0.09
-1.L2
-I.26
-1.75
-1,01
-1. 09
-L,75
-L,3-1
-1. 19

1. 86
0.58

-o,49
-0.66
-o,62

t.20
3,27
I,32
o,20

-o.96
-o,46
o.52
o, 02

-0,38
-0.70

0. 16
-1. 06

0. 01
-o,37
-0,89

0. 63
0. 55

-o,12
-1,30
-0. 55
-0.70
-o,64
-0,57

o,23
-o.25
L,07
o,L4
0, Lg
o. 14

-o.32
0. 66

-o,76
-0.71
-1. 06
-1. 14
o,62
o. 66

=O.36
0.50
0.10

Household Ethnic
Status Status

F- F.50

-0. 70
-0,27
-I,.35
-0.48
-0. 09
-0. oo

0. 1_1

-a,22
0.10

-o. L6
-1 .31
-o,42
-o,27
-0.10

0. 08
-o,22
0.00
2,87
o.25
4,39
0. 84

-0.30
-r,26
o. 36

-0. 50
-o.o7
-0, 33
-o,37
-0.38
-0.19
0.18

-0. 18
0.08

-0.09
1. OO
2,98
4.93
0. 93

-0.l_g
-0.39

0. 80
2,L4

-0,03
o. 84

-1.04
-o. 59
o.54

-o,L2
-o. 09
-0. 60
o,42
o.07
o,'J,2

-0. 55
-0. 55
0.55
0.36

-0.41
o.67

-o,77
-0.16
0.45

-0.95
0. 68

-0. 75
-0. 00

0. Lo
-a,25
0.04
o,52

-0.06
-0,14
-o,12
0.30

-0.36
-0.90

1.08
o.34

-0.36
-o,20
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Census
Tracts

41.
42,
43,
44,
45,
46,
4'7 .
48,
49,
50.
51.
52,
53.
54,
55.
56.
57.
58.
59.
60.
61.
62,
63.
64,
65.
66.
67,
68.
69.
70,
7L,
72,
73,
74,
75,
76,
77,
78,
79,
EO.
81.

Economic l,ife
Status Style

Fl îz

FACTOR SCOREST Contfd:

c g.A N c E

o,47
o,72
0. gg

-0,53
0. 57
1. 06
0.39

-0,58
-0.50

0. 1g
0.53
0. 6t_

-0.09
-1 . ¿I3

-1.36
-0. 89
-0. 96
-2,59
-o.97
-0.88
-L.43
-o.26
-3.18
-0.15
-0.95

0.08
-L.52
-I,46
-2,26
-o,25
0.35

-L,42
-L.72
o,o2

-o,rz
-0. 04
0.04

-0. 31
0.34

-L,25
-L.57

-o,27
-o,47
0.31
0.45
0. 68
0,36

-o,22
-o.10
0.03

-o, 02
o. 04

-0. 34
0.01

-0. 90
-o.70

8. 18
-o. gg

-0. 55
-0.64
-0.40
-o.75
o,23
0. 09
o,26

-o,26
-0.04
-o,79
-o.53

0. 65
o,37

-0.11
0.38

-o,37
-0. 02
0.45

-o.21
-0.29
-0. L3
o,L2

-o.25
-o,22

Migrant Family
Status Status,

Fg F4

-o,22
-0.69
-0.31
0.11

-o,29
-1. 10
-o.52
-0.97
o,L2
o.19

-0.56
-0.36
o,52
o,57
L.L2

-0.31
0. gg

-0.31
o,26

-0.04
-o,25
-o,82
-0.43
-0.66
-0.39

o,25
-0.13
-o,28
1.45

-0.35
-0.38
-o,82
-0.06
-0.16
0.09

-o,20
-0. 09

o. 01
-0.50

0.04
-0.19

o,L2
-0. 75
-o,79

1 .91
L,20

-0.59
0.9L
0.89
o. 06

-0. 04
L,2g
0.48
o.7'1
o,94

-o,72
0. 35

-2.LL
-2,65

o.37
-o,02
0. 88
1.66

-1.96
1. L3
o,o2
0.10

-L,02
-2.O4
-1,47
o. g4
o,63

-o,37
-1.37

0.54
L.86
L,L2
0.55
o.72
L,26

-1. 09
-0.53

Househol-d Ethnic
Status Status

F-F-5 -6

-0.34
0. 05
o,47

-0.36
0.80
0,48

-o,47
-o,23
o,38
0.30
0. 06

-0. og
-o,12
-0. 75
-o,44
o.lo

-o,47
o. 05

-o,3'7
-0.97
-0.49
-o,L4
0, l1

-0.45
-0.53

o,24
-0.93
-0. 19
-1 .04
-4,37
-0.30
-0.60
-0, gg
-0.40
0.54
0.08

-o,27
-o.26
-o,L4
-o,22
-0. 51

-0. L1
0,83

-o,62
L,02

-o,32
-1. 13
-0.59
-0. 87
-0.51.
o.41

-o,29
-0.10
-o,02
-1.14
-1. 01

1. 03
-0.61
-0,33
-o,49
-0.78
-o,26
-0.39
-1.15
-o,25
o,o2

-0.30
o,47
0. B0
7 .O7
0.75

-0,23
0. 05
o,27

-o.54
-0.18
-0.90
-0.43
-0.40
-0. L1
-0.50
o.54
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Percentage
Absolute of Total

Data Range Value Absolute Value
Divi- Value Per Division Range Per
sion Extremes Minimum Saximum Division

SYMAP DTVISIONS OF 1951 SOCIAL AREA DTMENSIONS

APPENDIXE-Tå,BLE16

1.
2

3.
4,
5.

FAgTOR I + ETI{NIC STATUS

-3. 05 -3. 05 -1,60 3L,74
-1,60 -0.60 2l .74
-0.60 0,22 17. 83
o,22 0.60 8.26

1.53 0,60 1.53 20,43

FACTOR2-FAMTLYSTATUS

-1 .69 -1 .69 -l.20 1L.76
-L ,20 -O.25 22,35
-o,25 0,74 23 ,53
o,74 1.63 21. 18

2,5? L .63 2,52 21.18

FACTOR 3 - ECONOgTC STATUS

-1,23 -L.23 -0.83 8.46
-0.83 -0.35 10.15
-0.35 0.35 14.80
0,35 L,20 L7 ,97

3.50 L,20 3.50 48,63

FACTOR, 4 - FRENCH ETIINIC STATUS

-L,47 -I.47 -O.85 12.58
-0.85 0.10 L9,27
0.10 0.35 5,O7
0.35 I .10 r5,2L

3.45 1.L0 3.45 47,87

FAproR 5 - MÏçIRANT STATUS

-2,27 -2,27 -1.10 19.16
-1 ,10 -0.30 12.90
-0.30 0.30 9,74
0.30 0.95 10.55

3,87 0.95 3,8-l 47 ,56

FACTOR 6 - HOUSEHOLD STATUS

-5.45
-1.10 -0.40 10.64
-0.40 -0. 05 5 .32
-0.05 0.61 10,03

L.Lz O.6L I,Lz 7 ,75

L2t

1.
2.
3.
4,
5.

1.
2,
3.
A
5.

Frequency
Dist,ribution
of Data Point
VaLues Per
DivisioÍr

I
10
?L
L2
30

1.
2,
3.

5̂.

1.
2,
3.
4.
5.

7
31
26
10

7

13
26
20
13

9

15
34
I

16
I

l_.
2,
3.
A
5.

7
24
29
L4

7

7
L2
11
33
18



Data
Divi- Va1ue
sion Extremes

APPENDIXE-TABLETT

1.
2,
3.
4,
5.

FACTOR 1. : FAMILY STAIUS

-2,82 -2.82 -1.10 36.99
-1 . 10 -O,25 19.28
-o.25 0.40 13.99
0.40 0,gg 10,75

l,g2 0.gg L.gz 20.00

FACTOR ¿ - ECONOMTC STA,TUS

-L,52 -L.52 -0.9L L4.92
-0.81 0.05 17 ,950.05 0.4t 7,52
0.41 1.04 13.59

3,27 1. 04 3.27 46,56

FACTOR3-LIFESTYLE
-3 .41 -3 ,4r -1,60 34.67

-1.60 -0,40 22,99
-0.40 0.20 11.49
0,20 0.go 13.41

1.81 0.90 L.g1 17.43

FACTOR4-ETHNICSTATUS
-1. 18 -1 . 1g -O,74 L2,39

-o.74 -0.30 12.39
-0.30 0.95 35,2L

0, 95 1 . 95 25.35
2,37 1, 85 2,37 14. 65

FèCTOR 5 - MIGRANTJSTATUS

-3,6'7 -3.67 -0.95 48,23
-0. 95 -0. o0 L6,94
-0.00 0.45 7,98
0.45 1.30 15.07

1 ,97 1.30 L,97 t 1'.88

FACTOR 6 Ê HOUSEHOLgSTATgS

-4,40 -4,40 -1 . 05 41 . 15
-1.05 -0.45 7 ,49;0.45 -0. 07 4,6L
-0.07 0.49 6.96

3 .72 0.48 3 .72 39 . 90

Absolute
Range VaLue
Per Division
Minímum Maximum

1.
2,
3.
A

5.

Percentage
of TotaL Ab-
solute Value
Range Per
Division

1.
2.
3.
4,
5.

Frequency
Distribution
of Data Point
Values Per
Division

1.
2,
3.

5̂.

11
18
25
L1
16

16
33
11
L2

9

6
18
L7
26
L4

19
27
19
10

6

1.
2,
3.
4,
5.

1.
2,
3.
4,
5.

L0
34
1L
19

7

L22

I
I

10
32
22



DaÈa
Divi- Value
sion Ext.remes

APPENDTX E - TABLE

1.
2,
3.
4.
5.

FACTOR 1 - ECONOMIC STATUS

-3,L7 -3 ,I7 -L . 15 42,47
-1.15 -0.40 15.69
-0.40 0,25 13. 60o,25 0. 86 L2,97

1 , 59 o. g6 1.59 L5,27

FACTOR2-LIFESTYLE
-0.90 -o. go -0.55 3.95

-0.55 -0. 04 5.60
-0.04 0.30 3.95
0.30 0.50 2,208.18 0.50 g.1g 94.51

FACTOR 3 E MTGRANT,STATUS

-1.75 -L,75 -0.99 16.01
-0.99 -o,44 g.3g
-o,44 O.30 L3 ,970.30 1 .60 24.2L

3,61 1.60 3.61 37 .43

FACTOR-4 - FAMTLY. STATUS

Absolute
Range Value
Per Division
Minimum Maximum

1.
2,
3.
4.
5.

18

Percentage
of Total Ab-
solute Value
Range Per
ÐMS10n

1.
2.
3.
A

5.

Frequency
Distribution
of Data Point
Values Per

1.
2.
3.
4.
5.

Divislon

-2 .65

L2
t2
L7
22
18

9
35
2L
11

5

10
16
35
L4

6

7
27
16
19
L2

1.
2.
3.
4,
5.

3 ,27 1 . 00 3 ,2'1 39. 3g

FACTOR 5 - HOUSEHOLpJSTATUS

-2,65 -1 . 15 25.42
-1.15 -O,20 15.99
-o,20 0,25 7 .59o.25 1.00 12.63

-1. 35

1.
2,
3.
d
5.

4,93 0. 60 4 .93 6g . 95

FACTOR 6 --Efi{NTC STATUS

-1.35 -0.65 11. l_5
-0.65 -0.05 9.55
-0.05 0.15 3.19

o. 15 0.60 7 ,]--l

-1.15

o,zL 0.60 4.95
7 ,O7 0.60 7 ,O7 79,64

-1.15 -0.69 5.59
-0. 69 -Q,44 3 . 03
-o,44 0.2I 7,gg

9
44
L2
I
I

L23

L2
11
34
L2
L2
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