
ll-£ RECENT EVU.lfllrn CF CAN60t\' S 

t.£ I tuU.ITPN - tOHETRJQITPN 
~Ic cn.REmrn 

A COMPARISON OF CENSUS YEARS 1971 AND 1981 

BY 

ROSANNE CHRISTIN VALERI 

A Research Paper 

Submitted to the Department of Geography 

in Fulfillment of the Requirements 

of Geography 4C6 

McMaster University 

April 1989 

ll Uf\tl DOCU'~ENrrnor , Rt 
RESEARCH UNIT fo· 1

,. r.lM STUDIES 
McMA 1 UNlVERSill 

• •u TMJ ntH ARlO 008 



I : 
' I l__ j 

ABSTRACT 

The pu r pos e of the researc h is t o observ e and describe 
rec e nt e voluti onary trends in Canada's metropolitan and non­
metro pol i tan ethnic composition by comparing census years 
1971 and 1981. To identify salient spatial and temporal 
trends , three types of analyses were used: the index of 
ethn i c d iversity , the chi square test, and cluster anal ysis. 
These anal yses employed ethnic OI:'igin data taken fi:'om the 
1971 and 1981 censuses. Twenty-five CMAs were used and nine 
ethnic groupings. The non-metropolitan components wei:'e 
aggregated pi:'ovincially. The research shows that variations 
in conditions over time and space affect ethnic composition 
to some extent. While the degree of di vei:'s i ty may be 
similar, the internal ethnic composition may be very 
diffei:'ent. It will also invalidate the claim that the size 
of cities is correlated with their index of ethnic 
diversity. In addition , a metropolitan and non­
metropolitan regionalization are produced which identify 
four main ethnic regions in Canada based on similarities in 
ethnic distributions. Factors such as historical 
settlement, socio-economic oppoi:'tunities, demographic 
characteristics, cultui:'al atmosphere, internal migration and 
immigration policy are offei:'ed as determinants of ethnic 
composition and change. 
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1 INTRODUCTION 

Issues relating to ethnic composition and cultural 

change in Canad a have alway s been in the forefront of the 

na tion's pol it ics. Debates over Canada's Official Language 

Act, cont inual review of i mmigration policy, and the Roya l 

Comm ission on Bilingualism and Biculturalism are but a few 

e xamples of the importance of cultural differ-ences in the 

Canadian population. The uneven spatial distribution of 

Canada's many ethnic groups has made the challenge of coping 

with cultural diversity all the greater. 

on ethnic ity must be undertaken in 

Studies focusing 

response to this 

challenge. Because ethnic origin is related to so many 

other variables, such as education levels, occupation 

structure, fertility rates, religious denomination, and the 

power structure, its changing nature must be regularly 

monitored and studied so that its impacts on these variables 

can be understood. 

The relevance of this study stems from the need to 

establish a full understanding of the dynamics of Canadian 

ethnicity which can then be used in areas of policy 

generation, conflict resolution and the like. The 

generation of immigration policy , for e xample . is hig hl y 

dependent upon ethnic composition studies . Immi gratio n 

officials must know the consistency of populations and their 

location throughout the country before they can generate 

efficient policies that will prevent over-saturation of 



immigrant groups and 

multi cu ltu ral po lic ies, 
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othe r such probl ems. 

designed to ensure t he 

Simila rly, 

rights of 

ethnic grou ps and promote their persistence in Canada , must 

be based on accurate and current knowledge about the size , 

location and changing nature of the vari ous ethnic 

commun i ties e x isting in the country. 

Ethnic conflicts also emerge in certain areas when 

the needs and aspirations of significant groups are 

o v erlooked or restrained by government policy . The 

government must be aware of population characteristics 

before they can direct that population in an effective 

manner. Certain ethnic populations may require tailored 

policies in order to further themselves in Canadian society. 

Some may require special supplementary education programmes 

to help them adopt the Canadian language while others may 

require employee training programmes to assist in learning 

basic skills and in searching for employment. To be able to 

target such social and economic policies, governments must 

know who and where the needy populations are and this 

requires extensive study of the nation's ethnic composition. 

The continued significance of ethnic origin in the 

definition of Canada's social mosaic has prompted the 

undertaking of the present study . The ma i n purpose o f the 

research is to observe and describe recent e vo lutionary 

trends in Canada's metropolitan and non-metropolitan ethnic 

composition by comparing census years 1971 and 1981. 
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Se veral research questi ons wil l f o rm the bas i s of t h is 

paper. It is essential that the researcher determine how 

var i ations in conditions over time and space affect ethnic 

composition. Not only does one expect ethnic c omposition to 

d i ffer between St. John's and Vancouver due to variations 

over space , but also between 1971 and 1981 due to variations 

over time. Another valid research question is concerned 

with the size of cities. Casual empiricism suggests that 

Toronto, being a larger city, will have a more complex 

ethnic fabric than Thunder Bay. To actually confirm such an 

observation, the researcher must determine whether the size 

of cities is correlated with their index of ethnic 

diversity. It will also prove useful to determine how 

similar Canada's metropolitan areas are in terms of 

ethnicity and the type of metropolitan regionalization that 

can be made based on those similarities. In addition, the 

researcher shall endeavour to discover whether non-

metropolitan areas are more 

their urban counterparts 

themselves. 

homogeneous in character than 

and how they vary amongst 

The next section will review literature relevant 

to the study of ethnicity and will attempt t o place the 

present study in its appropr i ate lite rar y- c o n t e:< t . This 

review will be followed by an e xaminati o n of the data 

source, the data organization, and the research methodology 

that was employed. Once this task is completed, the results 
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obtained from the various analyses wil l be presented 

followed by some comments as to why certain trends emerged. 

2 LITERATURE REVIEW 

2 .1 INTRODUCTION 

Canadian ethnicity c an be studied in many ways using 

many approaches. One may choose to examine a single 

c haracteristic over many ethnic groups or many 

characteristics of a single group. The geographic scale of 

the study may be national, regional, or local and may focus 

on an urban or rural level. The methodology may borrow from 

one or many 

geography and 

disciplines including 

virtually all of the 

sociology , history, 

social sciences and 

humanities. Ethnicity may also be studied with respect to 

many other variables such as education, occupation, 

fertility, the power structure and so £orth. The existence 

of many different ethnic groups, the various geographic 

scales, the numerous disciplinary approaches, and the many 

different aspects and impacts of ethnicity have all 

contributed to a vast and varied body of Canadian ethnic 

literature. 

In spite of the great variety of Canadian ethnic 

studies, it is possible to identify nine ma in topical areas. 

These include: ethnic identity per 

survival; ethnic identity change; the 

ethnic groups; demographic analysis 

se; ethni c group 

hist or-y o f specific 

of immigration and 

ethnicity; the place of ethnic minorities in Canada; ethnic 
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relations ; multicultural policies and education; and e thnic 

composition. The present study falls into the final 

category since it will examine the changing ethnic 

composition of selected metropolitan areas between 19 71 and 

19 81. Literature fr om this category will be reviewed to 

indicate past approaches used in the study of ethnic 

composition and the types of results obtained. studies from 

other categories, such as ethnic identity per se, the 

history of ethnic groups, and demographic analysis of 

immigration, will be examined as well since they contribute 

to the overall understanding of ethnic composition in 

Canada. 

2.2 ETHNICITY PER SE 

Before undertaking an ethnic study, one must have a 

comprehensive understanding of what ethnicity means. Thus, 

it was necessary to review literature dealing with ethnicity 

per se. Researchers have generally tried to identify 

various factors as possible components of ethnic identity. 

Berry (1958) suggested the possibility of the ethnic group 

possessing ties of cultural homogeneity; a high degree of 

loyalty to certain basic institutions such as family 

patterns, religion, and language ; distincti ~i e f0 lkways and 

mores; moral codes; patterns of art and re~r eatio n ; a 

consciousness of kind ; a political unit. Ot hers, such as 

sociologists Theodorson (1969) and Schermerhorn ( 19 70), 

believe significant factors of ethnic identity to be a 
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common cultu r al t radition and sense of identity as a 

t rad itiona lly di st i nct s ubg roup within a large r society . 

Anders on ( 19 81 ) argues tha t ethnic identity is determined by 

ethnic or igin, mother-tongue , ethnic-oriented religion, and 

folkwa ys, all of which he describes in detail. A study by 

Cohen ( 1984 ) , which focuses on concepts and models for 

ethnic change, also provides a thorough analysis of ethnic 

identity per se. Cohen argues that ethnic identity is a 

dynamic phenomena which is the product of complex cultural, 

social, economic, and political processes. He believes 

ethnic groups to be distinguished from the surrounding 

population by shared cultural characteristics such as 

language, religion, history, and geographical origin. All 

of these studies have provided an intrinsic understanding of 

ethnic identity, and in so doing, are significant to the 

present research. 

2.3 ETHNIC GROUP HISTORY 

Literature related to the history of various ethnic 

groups was also reviewed. In understanding historic 

settlement patterns, power structures, and so forth, the 

I:"eseat:"cher will be able to more readil y e xplain Canada's 

present ethnic situation. A stud y by s oc i o l ogist Kalbach 

( 19 7 8)' showed how initial French dominan ce f o l l 0w c::d by the 

Conquest of 176 0 and British charter status led to a 

Canadian population that was approximately ninety per cent 

British and French by Confederation. Hecht ( 19 8 3) also 
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recognized the importance of Loyalist migrations to 

Ontario's present ethnic composition. The two founding 

groups have continued to dominate Canadian ethnic 

composition up to the present decade emphasizing the 

importance of ethnic history in determining contemporary 

trends. Other historical studies focus on 'visible' 

minorities. These include Robin Winks' The Blacks in Canada 

(1971), Myrna Kostash's account of the Ukrainians in All of 

Saba's Children (1977), and Ken Adachi's study of the 

Japanese in The Enemy That Never Was (1976). All of these 

detail the background of the group's coming to Canada, the 

roots of hostility toward it, its internal conflicts, and 

its place in Canada's economic, political, and social order. 

These factors will help assess the evolution of the group in 

Canada's ethnic structure. They may explain increases or 

decreases in the ethnic group's percentage of the total 

population or offer insight about spatial patterns of 

settlement. 

2.4 IMMIGRATION AND RELATED POLICY 

Studies concerned with the demographic analysis of 

immigration have also been reviewed due to the direct impact 

that immigration has on ethnic compos it ir:m. Kalbach ( 197 0) 

has produced a very thorough study of the effects that 

immigration has on population, population distribution, and 

demographic characteristics. The latter includes items such 

as age-sex characteristics, labour force characteristics, 
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educational attainment , and marital status. Changes in all 

of t hes e characteristics are studied within an ethn i c 

context thus reflecting patterns of e volution in Canada's 

cultural fa bric . 

I n addition to studying demographic analyses of 

immigr-ation, it is important that literature on changing 

immigration policies be e xamined because one would expect 

changes in ethnic composition to be a function of such 

policy. Anderson (1981), Richmond ( 1978 ), and Kalbach 

( 1970) all give rather detailed histories of Canada's 

immigration policy. Certain changes in policy had definite 

impacts on Canada's ethnic populations over time. For 

e xample, Asiatics were restricted during the 19 30s due to 

the Great Depression and lack of employment opportunities. 

In general, government policy to the mid 1950s discouraged 

immigration from non-traditional sources. There is no doubt 

that these policies had definite impacts on the ethnic 

composition of Canada, and for this reason, the researcher 

must be familiar with policy trends. 

In exploring more recent literature, a significant 

change in immigration policy was discovered which will be of 

special relev ance to the present stud y . Beauj ot ( 198 6) 

reviewed the 'Green Paper- on Immi]ration and Population' 

which was passed as Bill-C24 in 19 78. The papet:" implied 

that it would be in the best interests of Canada to continue 

immigration from traditional sources such as Britain, 
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Ir e land , and France. Th i s r e served and ambi;; a l ent po lic y 

would most l i ke ly a ffect e thn ic compos ition abroad . In 

addition, it would affect the s pa t ia l di s tr i bution of 

ethnicity because it urge d migrants to settle awa y from t h e 

largest urban cent re s . Kn owl edge of r e c ent policy 

mod ification is vi ta l to the present study bec aus e i t wi l l 

offer a pa rti a l e xp l ana t ion f or c hanges i n ethnic 

c ompos i tion and d i stribution. 

2. 5 ETHNI C COMPOSI TION 

A rev iew of studies dealing specifical l y with 

canada's ethnic composition is naturally of great 

s i gnificance. I t gives one the opportunity to survey the 

di fferent approaches and techniques used in ethn i c research 

and also provides an overview of past results and trends. 

Several studies have been selected to indicate the type of 

research that has been done in the area. Frederick Hill 

(1976 ) must be commended for his intensive study of ethnic 

composition in which he examined national trends as well as 

provincial and urban size differences in birthplace, mother­

tongue, and ethnic origin. By using three different 

measures of ethnicity , he was abl e to ma ke an accurate 

ove r all assessment of Canada's changing ethnic pat t ern s , and 

at the same t ime , wa s a ble t o h i ghlight th -= s 1: r sngths a nd 

sho rtc omings of eac h measu r e . He noted that whil e the 

Br i t i sh and French remained dominant throug h t ime , the most 

spectacular gains have been registered by non-traditional 
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groups such as the Asians . Hi s study is of particular 

relevance du e to the use of an index of ethn ic divers ity 

which is also embodied i n the present research. The inde x 

is used by Hill to determine how diverse selected urban 

areas are and whether they are becoming more diverse over 

time. the index itself will be described in a later chapter 

on methods of analysis. In general, Hill was able to show 

that western cities tended to be more diverse than eastern 

cit ies , that larger cities tended to be more diverse than 

smaller ones, and that the average Canadian city changed 

very little in ethnic diversity between 1961 and 1971. This 

same index will be used in an attempt to determine similar 

evolutionary patterns. 

Statistics Canada is an obvious source for studies 

on ethnic composition. For each census, one can find 

profile studies of various topics including ethnici ty. In 

the volume of profile studies (1971), Statistics Canada 

considers how ethnic composition has changed from the 

previous census, how it varies regionally, and how it varies 

on an urban-rural scale. The demographic, cultural, and 

economic aspects of ethnicity are also examined to indicate 

how total population will be affected. Stat istics canada 

basically deals with frequenc y distri buti0ns ~ nd re lated 

measures . Their findings tend t o be simila r to those of 

Hill. 

Another interesting study was done by Alfred Hecht 
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( 198 3) which focused on ethnicity in Central Canada. Hecht 

emp loyed a s tatistical tool called centrography to translate 

a large quantity of numerical data into gi:"aphic foi:"m. The 

centi:"ographic technique summarizes the centi:"al location of 

each indi v idual ethnic group and allows one to determine the 

distribution of ethnic categories. In his study, Hecht 

found that, in Ontario, the British are concentrated in the 

Toronto-core area, the French and Natives have high 

concentrations in northern Ontario, and Westei:"n , Eastei:"n, 

and Southern Europeans all have 

concentrations in the north, but also 

disproportionate 

have significant 

percentages in geographic proximity to the south core. Such 

an approach pi:"oves vei:"y useful in detei:"mining the spatial 

distribution of ethnic groups, and if applied over time, 

could be used to determine ethnic change. 

Anderson (1981) and Kalbach (1978) have also 

contributed to the study of Canada's ethnic composition. 

Anderson uses census statistics to determine historical as 

well as recent trends in the country's ethnic fabric. Not 

only does he examine changes in the growth rates of various 

cultural groups, but also determines their distribution over 

space. In doing so, he is able to illustrate some of the 

regional disparities in immigr ant distr il::uti o n . r:albach' s 

study provides interesting insights as well. · Part o f his 

I:"esearch focuses on two components of ethnic change: 

immigration and fertility. He discerns many new trends 
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wh i c h ha ve resulted fr om changes in these components. Fo r 

e xample , he notes how a decline in the traditionall y high 

fertilit y levels o f the French in Quebec will affect their 

relative position within the Canadian population. Such 

components mus t be considered as plausible causes for change 

in the ethnic structure between 1971 and 1981. Like 

And erson , Kalbach examines the regional distribution of 

ethnic populations and also discusses their urbanization 

tendencies. Both of these studies provided valuable 

insights as to the types of trends that should be identified 

when e xamining ethnic groups. 

2.6 CONCLUSION 

Canadian ethnic literature is indeed very ranging 

and categorical, but the categories are intrinsically 

related. Although a single aspect of ethnici ty may be 

chosen for intensive study, this review has shown that a 

general knowledge of various ethnic-related topics is 

required. One could not possibly explain trends in ethnic 

composition without first understanding immigration policy, 

ethnic group histories, and other 

addition, the review has provided 

such factors. In 

valuable background 

information concerning past approaches us~d in th~ study of 

ethnic composition and the types of r~sult s 0 bt ain~d . 

3 DATA SOURCE AND RESEARCH METHODOLOGY 

3.1 INTRODUCTION 

This chapter provides information concerning the 
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sources used to obtain the data, the manner in which the 

dat a was organized, the methods of analysis that were 

employed and their basic design . The three basic analyses 

to be discussed include: the index of ethnic diversity, the 

chi square test, and the cluster analysis. Each of these 

has been used to address one or more of the researc h 

questions previous ly defined. 

3.2 THE DATA : SOURCE AND ORGANIZATION 

The data to be used comes from the 1971 and 1981 

Canadian censuses and is organized on a metropolitan - non­

metropolitan scale. Twenty-five Census Metropolitan Areas 

have been chosen along with ten non-metropolitan areas 

aggregated provincially . For each of these areas, nine 

categories have been used to classify the ethnic origins of 

the population. The areas and categories are listed in 

Appendix A. These categories were constructed by combining 

ethnic origin groupings from the census as shown in Appendix 

B and c. The resultant categorization was the most 

disaggregate that could be achieved given the nature of the 

data in the two years. The partitioning of the population 

into ethnic categories in 1981 was complicated by the use o f 

multiple origins. People with multiple o rigins w~c ~ div ided 

evenly into the different categor ies empl oyed. Thus. if 100 

people were found to have both British and Ft:"ench origins , 

then 50 were designated French and 50 British. Summing the 

nine categories and subtracting this figure from the total 
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population left a small residual g r oup classified as 

"othe r" . This category was not incorporated into the da ta 

set. The number of people in each ethnic group , in a 

particular place and at a particular time, is e xpressed as a 

percentage of the total metropolitan non-metropolit an 

populati on. 

3.3 METHODS OF ANALYSIS 

3.3.1 The Index of Ethnic Diversity 

Three tests were applied to the data base in an 

attempt to draw some conclusions about Canada's changing 

ethnic composition. The first analysis conducted involves 

an index of ethnic diversity. The index itself is given by 

- !:Pt1 

where P1 is the proportion of an urban area's population in 

the i th ethnic group. The index assumes a value of zero 

when everyone in the urban area has the same ethnic origin 

(Hill, p.258 ) . If each of the nine ethnic groups being 

considered accounts for one-ninth of the metropolitan 

population, then the index will yield a maximum value of 

.8889. The index of ethnic diversity was calculated for 

1 9 7 1 and 1 9 81 . It can be used to indicate how ethnic! ty 

varies between metropolitan areas, how well co rrelated 

ethnic diversity is with city si:e , and wheth~r or not 

cities are becoming mo re diverse in nature. The inde x can 

also be calculated for non-metropolitan areas in Canada to 

determine if they are becoming more diverse or homogeneous 
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a nd t o observ e how they compare with their metropolitan 

counterparts . The results of this 1971-1981 calculation can 

be c ompared with trends observed in Hill's 1961-1971 study 

based on 137 urban areas and twelve ethnic groups. 

3.3.2 The Chi Square Test 

A second test to be conducted is the chi square test 

for two or more independent samples. The test statist ic is 

given by 

where 

k = tota l number of categories 
1 = total numbe r of samples 

Oij= observed frequency in category i, sample j 
Eij= the expected frequency in category i , sample j 

which is calculated by mu l tipl y ing the total 
number of observations in all samples in 
given category by the total number of 
observations in all categories in the given 
sample, divided by N 

To compare distributions over time , two samples are defined 

by the years 1971 and 1981. Each of these samples is split 

into the same nine mutuall y exclusi ve categories defined by 

the various ethnic groupings. The samples consist of 

absolute frequency data which was obtained by multiplying 

the percentage representing a part icular ethnic group in a 

particular city at a particular time by th e t o tal area 

population at that same time. Once the ch i s qu~r~ ~ alue was 

calculated for each metropoli tan - non -metropo litan a rea, 

it was tested for significance by comparing the computed 

value to some critical value for a required level of 
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s i g n ificance and d egree o f f ree d om. The deg rees o f f ree d om 

is given by 

v = ( k-1 )( 1-1 ) 

whe re k and 1 are defined as in the prev i ous manner. By 

compa r ing t he sample frequenc i es in each category , one c ould 

d e t e r mine the probabil ity that the samples are drawn from 

d i f f erent populations. In other words, the chi square test 

e n abled the researcher t o determine how similar or 

di ss i milar ethnic or i gin c ompositions are o ver time. A ch i 

squa r e test could also be appl i ed to determine s i milarity of 

d i st r ibutions o ver space. In such a case, each metropolitan 

ethn i c distribution for a particular time can be compared to 

an a verage distribution for the same time. However , the 

next analysis proved to be more visually explicit in 

determining similarities between metropolitan (non-

metropolitan) areas over space. 

3.3.3 The Cluster Analysis 

The cluster analysis was used to visually 

demonstrate spatial similarities and dissimilarities between 

metropolitan areas and also between non-metropolitan areas. 

This , in turn, allowed a metropolitan and a non-metropolitan 

reg ionalization based on ethn ic composi ti o n t a b~ produc e d. 

The CLUSTER featu re a 'ia ilable on (: !? '3::3 ;.; ··Ja::;: e mp loyed 

in this research. CLUSTER uses an agglome r-ati ·v e pr- oces s 

which computes 

cases (initial 

or reads the proximities between indiv idual 

clusters) and combines the two nearest 



17 

cluste r s t o f o rm a new c l uster. I t then recompu tes the 

p r oximi ties be t ween e xistin g clu s t ers a nd the new c luster. 

Ne x t , it rec ombines the neares t clus t e rs until all cases 

hav e been comb i ned into o ne (SPssx Inc . , 198 6 ) . Th i s 

process y ie ld s a hiera r chy of c l us t er s olu tions rangin g from 

one overall clus t er to as many c lusters as t here are cases . 

In this particula r r esea rch , t he a i m was to c lus t e r 

the twenty - fi ve CMAs ( and t en non-metropol itan areas ) int o 

groups that were relati vely homogeneous with respec t to the 

var i abl e s used in t he ethn ic orig in dist r i bution . This 

process was d one for 1971 and 198 1. The data was in 

perce ntage form s o as t o fact o r awa y any si z e diffe r ent i a l 

be twee n the cities . 

a re availa bl e , the 

method was se l ected 

Although seven methods of clus t e rin g 

single linkage or nearest neighbou r 

because it would cluster those cit i es 

that were closest in proximity or 1 most similar 1 
• The 

numbe r of clu sters chosen ranges fr om one to twenty-four so 

t hat a comp l ete hierarc hy can be observed wh i ch c l early 

illustrates spatial assoc i ations and ethnic similarities and 

d i ssimi larities. The ou t put is i n the form of a vert i ca l 

icicle plo t and agglomerat i on schedul e which s hall be 

fur t he r described in the di s cu s sion o f t he r<:? s ,Jlts. 

4 THE RESULTS 

4 .1 INTRO DUCTI ON 

The results of t he three anal yses hi ghli ght some 

interesting trends concerning ethnic distribution in Canada. 
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These trends are generally spatial and tempora' in nature 

and can be used to address the research questio~s outlined 

at the start . The results of each test w~_l now be 

examined . 

4.2 THE INDEX OF ETHNIC DI VERSITY 

The index of ethnic diversity provided a useful 

summary measure of ethnic composition in metropol itan - non-

metropolitan areas . Table 4.2.1 contains the 19-1 and 1981 

index calculated for each area and a list of the ~ifferences 

in these indices over time. Figure 4.2.1 and 4.2.4 attempt 

to highlight any spatial clustering. The numeri c al code is 

explained in Appendix D. 
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!'igure 4.2.1 
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A clear spatial distinction can be made , as illustrated in 

Figure 4. 2. 1 whereby metropolitan areas in Eastern Canada 

tend to be less diverse than those in Ontari o and es pecial l y 

the West. This distinction is also e v ident in Hill's 1961-

1971 study of ethnic diversity. The history of the Atlantic 

Provinces and Quebec, together with their deep cultural 



roots, are 

homogene ity . 
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obviously respons ib le for their ethnic 

Continued movement to Canada's "western 

fronti er" may be r esponsible for its general diversity with 

other more specific forces, such as cultural policy, 

historical sett l ement and so forth, acting to produce 

specific diversities . The most diverse metropolitan areas 

were Thunder Bay and Winnipeg in 1971 and 1981 respectively 

and the most homogeneous for the same years were St. John's 

and Chicoutimi. Again, cities with a distinc t ethnic 

history and character emerge as the most homogeneous. 

Toronto experienced the most substantial increase in 

diversity from .575 to .685 which const itutes a d i fference 

of .10. While increases in diversity ranged from .10 in 

Toronto to . 002 in St. John's, all decreases in diversity 

were less than .05 with most being substantially less. 

Thus, there is a tendency for cities to remain virtually the 

same in terms of diversity or to become more diverse. Note 

that fifteen of the twenty-five CMAs became more diverse. 

In general, the average Canadian city changed very little in 

ethnic diversity between 1971 and 1981 with a mean 

difference of . 0 31. Hill ( 19 7 6 ) also found this to be the 

case between 1961 and 1971. While Hill was su rpri sed that 

Canadian cities did not increase in ethn ic diversity in view 

of the amount of immigration during hi s chosen time of 

study, the 1971-1981 trend is not as surprising in light of 

the more reserved immigration policy imposed by the Green 
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Paper in the mid 19 70 s. 

In addition to these trends , casual empiricism 

suggests that there may not be a strong and consistent 

correlation between city size and diversity. Although very 

l arge cities such as Toro nto, Montreal, and v anc ouver have 

indices g reate r than . 5 , cities such as Thunder Bay and 

Sudbury suggest that size is not the only factor influencing 

diversity. These two cities ha v e indices in the .6 and . 7 

range reflecting their di verse ethnic fabrics. Yet, the 

populations of these two CMAs are in the 100 000 range . So , 

the hypothes i s that city size is corre l ated with ethnic 

diversit y cannot be conclusively drawn. Figures 4.2 . 2 and 

4. 2. 3 clearly demonstrate that the two are not positi vely 

related. 

Figure 4. 2. 2 IHD['( OF iiHHIC DIUERSITY 1971 
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Figure 4 . 2. 3 IMDEX Of ETHHIC DIUERSITY 1981 
.8 ACAlHST CITY SllE 

.7 ~0 CtJ 
0 

.6 
ID lCJ 0 

0 

.5 0 

.4 otf 

.3 Cbo 

.2 

.1 
!dll 

0 

9 
9 500 1009 1500 29QQ 2598 lQQQ 

CITY SIZE (in thousands> 
I n non-metropolitan areas which we r e aggregated 

p rovincial l y , the eas t -west distinction is c l ear once again 

wi th Quebec and the Atlantic Provinces being less diverse 

than Ontario, the Prairies and the Pacific Coast. This 

trend is clear in Figure 4.2.4. 
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Between 1 97 1 and 1981, non-metropolitan areas i n Quebec , 

Ontar io and the West became more homogeneous while those in 

the East became more di verse. Hill found that most non-

urban areas became more homogeneous between 1961 and 1971 as 

well. Average change in non-metropolitan areas f o r the 

time period in question was .023 which is slightly less than 

the metropolitan counterpart . It was surpris i ng to observe 

some rather high indices in the .5 to .7 range. These areas 

were e xpected to be more homogeneous than the CMAs. Since 

sma l ler cities within the urban hierarchy ha ve been 

considered "non-metropolitan", this trend is not very odd. 

The inclusion of smaller urban centres greatl y contributes 

to the diversity of this non-metropolitan category . Non-

metropolitan, in this case , is not s ynonymous with non­

urban. 

It is important to note that while the index is a 

summa ry measure of ethnic diversity, it does not ac tually 

reveal how internal ethnic composition changes over time. 

In other words , it doesn ' t reveal specific changes in 

proportions between ethnic groups in a particular city, but 

rather indicates overall change. The index, howe ver , does 

illuminate man y salient f e atures o f Carvld"' ' s ethni c 

distribution. 

4.3 THE CHI SQUARE TEST 

The chi square test also gave rise to some 

interesting results. A detailed chi square sample test is 
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pr:- o v ided in Append ix E. Choosing 19 71 and 1 9 81 as the t wo 

samples , t he ethnic distributi ons in each metropol itan-

non-metr o pol i tan area cou l d be compared over time to 

determine whether or not they had changed substantially. 

Upon calcul a tion of the c hi square statistic , i t was f ound 

that , in e very case , the test statistic was g reater than the 

critical v a l ue foe any level of significance and eight 

deg r ees o f f r eed om as shown in Table 4.3.1. 

Table ~.3. 1 Summary of Chi Square va~ues 
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This result enabled the researcher to reject the null 

hypothesis that the ethnic composition of the area did not 

vary significantly over time. Rather, the nature of the 

distribution changed substantially over t i me. The chi 

square test captures changes in the proportion of people 

within part icular ethnic groups which is something that the 

index of ethni c diversity, as a summary measure , doesn't. 

So while the index of ethnic diversity may not change much 

over time, intecna l changes in propor tions ma y occu r as 

ceflected in the chi square test giving rise to a vec y 

different population in an ethnic sense. Although the chi 

square values are vecy large and seemingl y not very 

discriminatory, they do prove this point. One must realize 

tha t the degree of ethnic diversity in an area can remain 

the same over time while composition and consistency vary. 

This trend reflects the dynamic nature of the Canadian 

population and continued movement and migration. 

4.4 THE CL USTER ANALYSIS 

The cluster analysis was used to group the cities 

into relatively homogeneous clusters based on their ethnic 

distributions. This, in turn, allowed a metro politan and 

non-metropolitan ethnic regionalizat ion ~ o be prod uced. By 

conducting the anal ysis f or 1 971 and 19 ~ 1 . t e mpora l changes 

in clustering could be observed in addition t o spatial 

changes. 
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1'ac l e 
"" .1 Aqqlomeratlon Schedul e Us i .og Single C.in.ki!qe 

~tet=opoll tan l':J7l 
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Table 4. 4.1 is an agglomeration schedule for the 

twenty-five 1971 metropolitan areas which shows the stages 

of clustering and the corresponding proximity values at 

which items and clusters combined to form new clusters. For 

each stag e , the schedule also shows the prior cluster levels 

at which the combining clusters were formed and the next 

stage at which the cluster combines with another. Note that 

a zero value indicates no prior stage or no subsequent 

stage. Each cluster is rept:"esented by a sinal"' numbet:" OJ:" 

item, that is, clustet:" one of the t wo it~ms clu~t ~red . So, 

the cluster of four and seven in stag~ o ne will be 

represented by a four in subsequent stages. 
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To complement the a gglome r a tion s che dule, a ver-tical 

icicle plot i s used as shown i n F igu re 4 . 4 . l . I t is a 

vi s u al repr-esent ation of the clustering process descri bed in 

the s c hedu l e. The vertical icicle plot uses the s i ngl e or 

ne ares t n e igh bou r linkage method and i s a complete p lot of 

a ll clus t er leve l s . Grou ps which are c l uste red t ogether i n 

the early stages of the plot (or schedule ) are most simi l ar 

whi l e those grouped together in the latter sta ges are less 

s i mil a r . This point i s r e in fo r c e d by t he magni t ud e of the 

proximity values which i n creases r::lu s t '=ring 

p rogres ses from many independ e nt cl •.Jst e cs t 0 r:- ne 0'7erall 

clus t e r . The number o f clusters or the cluster sta]e is 

shown on the ver t ical a x is while the c ase l abe l fo r t h e CMA 

or non-metropolitan area is shown on the hori zontal a x is . 
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Ce rt a in s pa ti a l trend s emerge in the 1971 data f o r the 

twenty-fiv e census me t r opo litan areas. In stage one, the 

firs t met r opolitan areas t o cluster were Quebec City (7) and 

Chicoutimi ( 4 ) . It was expected that these Quebec-based 

CMAs would cluster early on since they are largely French in 

nature. Immediately, in stage two, Trois Ri v ieres ( 8 ) is 

added to this cluster. Since it was more homogeneous than 

the others, that is, less similar, it was not linked until 

the next stage. The cluster-ing of these cities in the first 

two stages is indicative of their very str-ong ethnic 

similarities. 

In stage three, London ( 11) and Victoria ( 25) 

cluster- together-. These two metropolitan areas show rather 

strong similar-ities despite the distance between them. This 

trend seems to be the only real aberration from the pattern 

that is to emerge. In stage four, the Western cluster 

begins to emer-ge with Edmonton (23) and Winnipeg (19) 

showing ethnic similarity and, in the next stage, Regina 

(20) and Saskatoon (21). By stage six, the Western cluster 

is even more apparent with Saskatoon, Regina, Edmonton, and 

Winnipeg all joining together. Thus, these CMAs are highly 

similar- in ter-ms of their ethnic distr-i butio ns which is 

logical in light of their- spatial pro x imit y. 

In stages seven through ten, the beginning s o f the 

Ontario and Atlantic clusters emerge. Oshawa (12) joins the 

London (11) cluster and st. John (3) and Halifax (2) form a 
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group . Vancouver ( 24 ) and Calgary (22 ) also clus t er 

together, but remain separate from the larger Western 

cluster denoting some degree of dissimilarit y . In stage 

eleven, Toronto ( 17 ) and Hamilton ( 9) are clustered 

together. Despite the substantial size difference between 

the two , their ethnic distributions are fairly similar. 

This result is again supportive of the fact that ethnic 

diversity is not necessarily correlated with city size alone 

as was also suggested by the index of ethnic diversity. 

Up to stage eleven, the linkages have been, for the 

large part, between metropolitan areas of close proximity. 

In other words, they have been intra-regional. One would 

expect CMAs that are closely located to have higher levels 

of similarity in terms of their ethnic composition because 

they are more likely to share populations of similar nature. 

The Quebec cluster, for example, was expected because of the 

French nature of the province while the Western cluster was 

expected by virtue of the greater ethnic mix characterizing 

the West. 

occur. 

By stage twelve, 

Thunder Bay 

inter-regional linkages begin to 

( 16) joins the Western cluster 

containing Winnipeg (19 ) while Halifax (: \ joins the Ontario 

cluster. It is interesting t o note that inte r -regional 

linkages occur between some CMAs before certain intra­

regional linkages. Halifax (2) and St. John (3) prove to be 

more similar to Ontario CMAs than to st. John's (1). This 
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t r e nd c an be e xplained by s t. o hn's disproportio nate share 

o f persons o f British o rigin . Similarly , Thunder Bay ( 16 ) 

joins the western cluster because it is more di verse in 

character than most of Ontario's metropolitan areas. S i nce 

it i s spatially remo ved from t h e other Ontario CMAs, which 

are largely concentrated in the south, this trend is not too 

unusual. As Canada's third largest port and western 

terminus of the st. Lawrence, Thunder Bay may be an 

attracti ve area for immi grant populations. 

Ontario CMAs continue to join the Ontario cluster 

and, by stage eighteen, the Western and Ontario clusters 

form a cohesive group suggesting that the degree of 

similarity between the clusters is beginning to diminish. 

With this fact in mind, one realizes that those CMAs joining 

clusters in the later stages of the analysis tend to be 

quite diverse and ethnically unique. Windsor (18) and 

ottawa (13) form and independent cluster from stage sixteen 

until they join the West, Ontario and the Atlantic in stage 

twenty. While they do form a cluster, the strength of the 

similarity is not very great due to stage in which it 

appears. Hull (6) and Montreal (5) join the Quebec cluster 

in stages nineteen and twenty-one res pecti vely . While they 

are most similar to the French SMAs , they are s i~n if i c antly 

different as well as indicated by the latenes s of their 

inclusion in the cluster. Since Montreal is very large and 

cosmopolitan in nature and Hull on the provincial border, 
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the two CMAs may not be as homogeneous as the other French 

c i t i e s . In the fin a 1 s tag e s , s t . John ' s ( 1 ) j o ins the 

cluster and so to does Sudbury ( 15 ) . These CMAs join la t est 

because they are the most homogeneous and most divers e 

respectively. These trends described f or 1971 are 

consistent with similarities in the ethnic diversity 

indices. 

After e xamining the cluster process for metropolitan 

areas in 19 7 1 , a metropolitan regional ization based on 

ethnic similarity can be made. Four distinct ethnic reg ions 

can be identified: the Atlantic, Quebec, Ontar io, and the 

West. Most of the initial clusters were intra-regional and 

gave rise to this particular regionalization. However, 

certain irregularities can be seen in a few cases. 

The region where there is strongest similarity 

between CMAs is Quebec as indicated by early clustering. 

Quebec remained distinct from the rest of Canada right up 

until stage twenty-four when it finally joined the other 

regions. Thus, it obviously has its own ethnic character. 

The Western provinces also clustered ear-ly on especially 

those metropolitan ar-eas on the prairies. Althcugh 

Vancouver and Calgary joined the cluster lat~'r than the 

others , they did prove to be most similar:- t o t he wes ter n 

metropolitan areas. Victoria was the onl y e xcept ion which 

seemed to tend toward Ontario rather than the West. It may 

be less diverse due to its close proximity to Vancouver 
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where most immigrants and internal migrants would be likely 

t o settle due to its large size and mainland location. 

Despite this, the Western CMAs seemed to form an ethn ic 

region of their own characteristically more diverse than the 

others . Most of Ontario's metropolitan areas formed and 

identifiable region as well. Although a few exceptions, 

such as Sudbury and Ottawa, existed, most were clustered 

together in a distinct group. But , clustering of Ontario 

CMAs occurred much later than those in Quebec and the West 

suggesting that the degree of ethnic similarity between 

Ontario CMAs is not as great as in the other two regions. 

In other words, Ontario has the greatest intra-regional 

differentiation in terms of ethnic composition. The last 

identifiable region was the Atlantic where st. John and 

Halifax showed similarity joined by st. John's in the later 

stages. This region was expected to emerge due to its 

homogeneous British character. 

Consider the relations between regions. While 

Quebec remained a distinct region until the final stage, the 

other regions showed some degree of similarity earlier on. 

The Atlantic region proved to have some semblance with 

Ontario as St. John joined together with Lon'J r:'n. Ontario 

and the West also showed simil3rity 3S Wi nnipeg ~nd Thunder 

Bay were grouped together as well as ottawa and Vancouver. 

The strength of these similarities was less than the intra­

regional ones since they occurred in the later stages of the 
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anal ysis . The y do , however, conve y s ome thing about the 

likeness of regi ons. 

For 1981, the me tropolitan trends were very much the 

same as 1971 with a few no table changes. Table 4. 4. 2 a_ong 

wi t h Figure 4 . 4 . 2 capture these trends . 
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(. c r E 0 N G I!! N A 

v M R N a R s 

1 l 2 2 2 2 2 l 1 l l 2 l l 
5 6 7 8 " 5 a 7 " 2 1 0 3 9 6 0 4 9 5 2 1 2 1 

24 )()(Xxxxxxxxxxxxxxxxxxxxxxxxx~~~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
23 :~xxxxxxxxxxxx XXXXXXXXXXXX)()(XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX)()(XXXXXX 
22 xxxxxxxxxxxxx X xxxxxxxx~x~~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

21 X xxxxxxxxxx X xxxxxxxxxxx~xxxxxxxxxxxxxx~xxxxxxxxxxxxxxxxxxxxxxxxxxxx 

20 )( xxxxxxxxxx X xxxxxxxxxx~xxxxxxxxxxxxxxxx;<xxxxxxxxxxxxxxxxxxxxxxxx X 
19 X xxxxxxxxxx X xxxx xxx~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx X 
18 X X xxxxxxx X xxxx xxxx~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx X 
17 X X XXX X XXX X xxxx xxxx~xxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxx X 
16 X X xxxxxxx X xxxx )( xxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxx X 
15 :< X xxxxxxx X X X X ;~xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxx X 
1 4 X X XX XX XXX X X X X xxxx xxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxx X 
lJ X X xxxxxxx X X X X x~xx xx~xxxxxxxxxxxxx xxxx xxxxxxxxxxxxx X 
12 :< X xxxxxxx X X X X xxxx xxxxxxxxxxxxx X xxxx xxxxxxxxxxxxx X 
11 X X xxxxxxx X X X X )()()()( xxxxxxxxxxxxx X xxxx XX XX XXX xxxx X 
10 X X xxxxxxx X X X X x.~u xxxx xxxxxxx X xxxx xxxxxxx xxxx X 

9 X X XX XX XXX X X X X xxxx xxxx xxxx X X xxxx xxxxxxx xxxx X 
8 X X xxxxxxx X X X X X X xxxx xxxx X X xxxx XX XXX XX )()(XX X 
7 X X xxxxxxx X" X X X X X xxxx xxxx X X X X xxxxxxx )()(XX X 
6 lt X xxxxxxx X X X X X X xxxx xxxx X X X X XXXXX~"< X X X 
5 X X XXX X XXX X X X lC X X xxxx X X X X X X xxxxxxx X X X 
4 X X XX XX XXX X X X X X X xxxx X X X X X X X xxxx X X X 
) X X xxxxxxx X X X X X X X X X X X X X X X xxxx X X X 
2 X X xxxxxxx X X X X X X X X X X X X X X X X X X X X 
1 X X X xxxx X X X X. X X X X X X X X X l< X X X X X X 
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The Quebec cluster remains ve r y distinct from the ot her 

regions joining them, once again, in the final stage . 

Montreal ( 5 ) joins the Qu ebec cluster a little late r t han in 

1971 indicating it is becoming more di verse. Patterns 

comparable to 1971 can also be seen in the West. Saskatoon 

(21 ) and Regina (20) cluster fairl y ear ly on as do Edmonton 

( 23 ) and Winnipeg ( 19 ) . Howe ver , these four do not form a 

single cluster until stage eleven as compared to stage six 

in 19 71 . This observation suggests that their ethnic 

fabrics, although most similar when compared to other CMAs, 

have experienced changes since 1971 that are making them 

comparatively different. This point is supported by 

e vidence from the ethnic diversity indices. 

Within Ontario , certain changes ha ve occurred as 

well. The most notable change is seen in Toronto (17). The 

Toronto area has become much more ethnically diverse as 

indic ated by its 

Ontario and the 

association with mor e 

West. Certain Ontario 

diverse CMAs in 

CMAs still show 

inter-regional linkages with the West such as Thunder Bay 

(16). Hamilton (9) and St. Catharines (14) have become more 

alike while Oshawa ( 12 ), London ( 11 ) and Victori a (25) show 

a strong likeness . Victoria remains a sp a tia l a nomal y . The 

CMAs of the Atlantic provinces rema~n most l ik ~ IJ n t ar i o , but 

st. John's is weakl y related beca u se it is still 

d i sproportionately British. 

The main ethnic regions identified in 1971 remain 
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apparent in 1 981 . Quebec CMAs st ill s hare stro ngest 

similarities followed by t he Wes t, At l ant i c , a nd la s t ly, 

On t ar io . A greater degree of intra-regional differentiatio n 

based o n ethn i city can be seen in the CMAs of the West as 

wel l as those in Ontario . The Ontario cluster seems to be 

the weakest since it is di v ided into two se para t e parts. 

Thi s div ision has resul t ed from the growing di versity of 

c erta i n CMAs and the growing homogeneity of others. 

Table 4.4.3 Agglomeration SChedule Using Stnq~e Linkage 
Non-Metropolitan 1~71 

Clus t ers Combined Stage Clust er 1St. Appears Next 
Stage C:.!.ust.er 1 Cluster 2 Coefficient. Cluster l Cluster 2 Stage 

9 9 17 . 5 30844 0 0 2 
: 7 9 45. 17 5690 0 l 4 

2 3 72.334-H:! 0 0 6 

" 7 10 172.9500 2 1 2 0 5 
5 6 7 215.295517 0 4 7 
5 1 2 2 37.53930 7 0 3 7 
7 1 5 446.639160 6 5 9 
a 1 " 1129. 1'187207 7 0 9 
9 1 5 4457. 571H:::S a- 0 0 

Table 4.4.4 Agglomeration Schedule Using Single Linkage 
Hen-Metropolitan 1981 

Clusters Combined Stage Cluster 1st Appears Next. 
Stage Cluster 1 Cluster 2 Coefficient Cluster l Cluster 2 Stage 

l 7 !!, 33.422515 0 0 2 
2 7 9' 51.929657 l 0 " 3 2 l 72.095261 0 0 6 
4 7 10 117.356949 2 0 5 
5 6 7 205.0545:::0 0 " 7 
6 1 2 261 . Jl2500 0 3 7 
7 1 6 305. 795166 6 5 a 
9 l " l34a. 909594 7 0 9 
9 1 5: 4.394..261719 8 0 0 

1!'1gure .. '.) Vertical Icicle Plot P1gure ••••• vertical Icicle Plot 
NOn-Metropolitan 1971 NOn-Metropolitan 1981 

(Down) Cluster Stage (Across) Case C.abel ( Down) Clusts~ Stage (Across) Case 

Q N B A s M 0 If p N Q N B A s M 0 !'I p N 
u B c :. A A N s !!! I!' u B c r. A A If s !!! I!' 
!!! a s N T r r. !!! 3 s N T r L 
B A It D B A It D 

l l 
5 4 0 9 8 7 6 2 l 5 • 0 9 8 7 6 3 l 1 

9 xxxxxxxxxxxxxxxxxxxxxxxxxxxx ~ xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
8 X xxxxx~~xxxxxxxxxxxxxxxxx 8 X xxxxxxxxxxxxxxxxxxxxxxxxx 
7 X X xxxxxxxxxxxxxxxxxxxxxx 7 X X xxxxxxxxxxxxxxxxxxxxxx 
5 X X xxxxxxxxxxxxx xxxxxxx 5 X X xxxxxxxxxxxxx XXX X XXX 
5 X X xxxxxxxxxxxxx xxxx X 5 X X xxxxxxxxxxxxx xxxx X 

" X X xxxxxxxxxx X xxxx X "' X X xxxxxxxxxx X xxxx X 
J X X X xxxxxxx X xxxx X 3 X X X. xxxxxxx X xxxx X 
2 X X X :uxxxxx X X X X l X X X XXX)( XXX X X X X 
1 X X X xxxx X X X X X 1 X X X ~ xxxx X X X X 

C.abel 
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Ta bl es 4 . 4 . 3 and 4 . 4 . 4 and Figure 4 . 4 . 3 and 4 . 4. 4 

show patt er ns f o r n on-me t ropo lit an areas a gg regated 

provinc i a l ly in 19 71 and 1981 respecti ve ly . Fo r non­

me t r opolitan areas in 1971 r the pattern is simi lar t o t ha t 

of t he ir me t ropo l itan counterparts . Albe rta ( 9 ), 

Sa skat c hewan (8) and Manitoba (7 ) are most s i mi l ar 

cluster i ng within the first two stages . Nova Scotia ( 3 ) and 

Pr-ince Edward Island (2 ) are quite similar- as well with 

Newfound land ( 1 ) joining in later on . Newfoundland' s non­

metropolitan areas are more similar to those of Nova Scotia 

and Prince Edward Island than are their metropolitan 

counterparts. Non-metropolitan New Brunswick (4) is quite 

d i fferent from the rest of the Atlantic in that i t has a 

weak but direct relation with British Columbia. Thi s trend 

may be due to the fact that non-metropolitan New Brunswick 

has a larger number of smaller urban areas ( non-CMA) than 

the other Atlantic provinces thus lending to greater ethnic 

diversity. Finally, Quebec joins the cluster in the final 

stage representing its dissimilarity even on the non­

metropolitan scale. A four-sector regionalizat ion is 

e v ident , once again, with Quebec, the West, Ontar- io and the 

At lantic forming clear-ly ident if i a bl e clusters. In ter-ms o f 

regional associations, the West i s most closel y associ a ted 

with Ontario and Ontario with the Atlantic . Que be c i s 

highly distinct. 

In 19 81, the non-metropolitan pattern is v i rtually 
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the same . Saskatchewan ( 8 ) and Manitoba ( 7) pl:"ove to be 

more s i mi laJ:" than in 1971 when Saskatchewan was more lik e 

AlbeJ:" ta ( 9 ) . But, all three still clusteJ:" within the f irst 

two stages . The otheJ:" tJ:"ends J:"emain unchanged. 

4.5 SOME DETERMINANTS OF ETHNIC COMPOSITION AND CHANGE 

Canada's ethnic composition is 

foJ:"ces which shall now be discussed. 

a funct ion of many 

Immigration policy, 

which is largely a political concern, has a definite impact 

on overall ethnic structure. In 19 78, the Green Papel:" on 

Immigration and Population was passed as Bill-C24 imposing a 

much moJ:"e reserved and ambivalent policy. In examining the 

J:"esults, one observes that, in most cases, ethnic diversity 

has changed very little between 1971 and 1981. Thus, the 

1978 policy, in combination with other factors, may have 

limited ethnic growth. 

An area's ethnic history is a vital determinant of 

contemporary ethnic trends as well. VaJ:"ious J:"egions of 

Canada support this fact. Quebec, for example, remains 

largely French today because it has always been the centre 

of French culture in North America. Aggressive French 

colonization in the late seventeenth and eaJ:"l y eighteenth 

centuries led to the emergence of a distinct nationality in 

the st. Lawrence area. Despi te the man y r:J:" ise s rJue bec has 

faced, including conquest , di v ision and the like, the 

province has J:"emained the cultural hearth of the FJ:"ench due 

to these strong historical roots. Similarly, the Atlantic 
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remains highly British in the 1980s. As a traditional 

fishing gr-ound for: t he Br:i tish , its coasts e ventually came 

to be dominated by Brit ish colonists and a type of ethn ic 

inertia set in. The Wes t, however, is much mor:e diverse as 

a result of the 'frontie r:' mentality which has char-acterized 

its history. People of different races, religions and 

nationalities have always turned toward the West where they 

believed they could find greater freedom and opportunity . 

The ethnic mi x in the West has continued to attract a great 

var-iety of cultural groups who feel they can openly express 

themselves in this 'frontier:' region. 

To these ideas, one may add the notion that many 

cities acquired the ethnic and linguistic characteristics of 

the immigrant stream that was entering Canada at the time 

the area was settled. Thus, Quebec is mainly French because 

the French dominated the immigration stream at the time the 

area was settled. Similarly, the West acquired a peculiar 

ethnic mix because immigrants from Eastern and Central 

Europe were a much more important component of the 

immigration stream around the turn of the century when the 

West was opening up (Hill, 1976 ) . Histor-ical tr-ends, 

therefore, ar:e an 

composition. 

impor-tant determinant of ethn ic 

Socio-economic and cultur-al factor-s ma y also affect 

ethnic patterns. Internal migrants and immigrants will 

settle in those cities whose economies provide the types of 
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jobs in which the i r cultural group spe cia lizes . Admittedly, 

Can a di a ns of a ll e thn ic o r igins ar e found in all 

occupa t l on s , but t he r e is a deg r ee of occupat ional 

special iza t ion o f ethnic g rou ps wh i ch is translated into a 

weak r e lationshi p be t ween ethnic i ty and the occupat i on 

structure. Ci t i es with a lot of manufacturing , f o r exampl e, 

usuall y have a high percentage of Italians whi l e Jews are 

found in c i t ies where managerial and professional skills are 

in demand. Cit ies with an abundance of j o bs will prove to 

be more attractive as well since they have something to 

o ffer newcomers. 

In addition, an atmosphere conducive 

traditions of a particular culture will be 

to the 

sought. 

Individuals of a certain ethnic character will tend toward 

areas where institutions and enclaves of their persuasion 

are established. For example, Jewish immigrants will go to 

Toronto and Montreal where Jewish areas and institutions are 

to be found while Scandinavians will go to vancouver (Hill, 

197 6) . This type of migration often reinforces cultural 

differences between cities. 

Ethnic change in Canada also has many demographic 

components including: 

ethnic groups whi ch 

di f ferences in the age structure o f 

gi •1 e t hem a d ifferent p0tenti a l fo r 

growth; e t hnic differences in fe r tili t y, mar ital status, se x 

ratios and inter-marriage with other ethnic groups; and 

changes in the number and nature of errors in reporting 
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ethnic or- i gin. In addit i on to these components of ethnic 

c hange , u rban Canada as a whole and each urban area also 

exper-ience changes in ethnic composition because of ethnic 

differ-ences in internal mi gra t ion . The ability of a city to 

attract mi grants from othec par-ts of Canada is significant 

in detecmining the modern ethnic-cultural mi x. 

for example , der-ived its French component 

Winnipeg, 

not from 

immigrants fcom France but from migrants from Quebec. A 

city 's continued power to attract immigrants long after the 

initial settlement period is a very important component of 

ethnic change as well. 

5 CONCLUSION 

This research has described recent evolutionary 

trends in canada's metropolitan and non-metropolitan ethnic 

composition between 1971 and 1981. Using the index of 

ethnic diversity, the chi square test, and cluster analysis, 

definite spatial and temporal trends could be identified. 

The stud y showed that ethnic composition does vary between 

metropolitan (non-metropolitan) areas due to variations in 

the conditions associated with those areas whether they be 

historical, demographic, socio-economic or the like. The 

index of ethnic diversity showed Western ci tie s t o be mor-e 

diverse than those in Quebec and t he Atlan tic wh ic h tended 

to be very homogeneous. Ontacio assumed a middling position 

in ter-ms of diversity. Some changes could also be observed 

between 1971 and 1981 due to variations in conditions over 
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time. These changes were not so much in the degree of 

di vers i t y as they were in the internal ethnic composition of 

cities. This fact was demonstrated by the chi square test. 

Despite some specific changes , the cluster anal ysis showed 

that, in regional terms , minimal change has actually 

occurred. Western cities remained most similar to each 

other as did those in Quebec, Ontario and the Atlantic. 

Non-metropolitan areas also remained quite similar. This 

anal ysis also showed that, in an intra-regional sense , 

Ontario has the greatest degree of internal differentiation 

while Quebec and Western cities are much more similar in 

nature. It was clear that the size of cities is not 

necessarily correlated with their degree of diversity. Some 

very diverse cities were actually quite small compared to 

others. 

The research also attempted to suggest some of the 

factors that determine ethnic composition and change. It 

was shown that immigration policy of a reserved nature will 

result in declined ethnic growth rates. Historical factors, 

such as the timing and nature of settlement, are also 

important because they determine the ethnic base of cities. 

A number of 

identified 

socio-economic and 

which included 

cultural determ i na nts were 

o c c 11 p a t i o n a l 

institutional character and the li ke. 

s tr u c ture, 

Demographic 

components and features of internal migration are also 

important influences on ethnic composition. 
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This study has pi:"ovided an ethnic prof ile of Canada 

which can be employed in othei:" studies of a moi:"e specific 

natui:"e. The detei:"mination of policies !:"elated to 

immigi:"ation, education, occupation, fei:"tilit y, religion and 

so foi:"th cannot be effectively accomplished unless a full 

undei:"standing of Canadian ethnicity is achieved. This 

reseai:"ch has contributed to that understanding and , in t he 

long term , to more effective policy-making with respect to 

Canadian immigrant gi:"oups. 
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25 C~NSUS METROPOLITAN AREAS 

The following list indicates at what scale the data a re aval l a bl~ 
f o r the c ensus years: 

1971 CENSUS 

CMA 

st. John's 
Halifax 
st. John 
Montreal 
Quebec 
Hamilton 
Kitchener 
Lo ndon 
o ttawa 
Sudbur-y 
Thunder Ba y 
To con to 
Windsor 
Winnipeg 
Calgary 
Edmonton 
vancouver 
Victoria 
Chicoutimi-Jonquiere 
St. Catharines-Niagara 
Hull 
Regina 
Saskatoon 

1981 CENSUS 

All 25 CMAs present . 

ETHNIC ORIGIN VARIABLES 

AFRICA - AFRICAN ORIGIN 
AMERICA - AMERICAN ORIGIN 
ASIA - ASIAN ORIGIN 
EUR B - BRITISH ORIGIN 
EUR E - EAST EUROPEAN ORIGIN 
EUR T" - FP-ENC:H 0P. IGHT 
T::(JR N - ~T! ) f{'J'fl cr ; rr ~q:'r:;,- , tl r>l\['_c[ ll 

-
T::UR ~~ - SOUTH EUF1~1 t'C :\ N OP I'~l ll 

NATIVES - INUIT OR NATIVE INDIAN 

NOTE: 

CA 

Trois Rivieres 
Oshawa 

CMA - Census Metropolitan 
Area 

CA - Census Agglomeration 
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B 

ETHNIC CATEGORIES BY CENSUS 

19 71 CENS US 

/\FRICA 

IEGRO 

EUR 8 

BRITISH I SLES 

EUR N 

AUSTRIAN 
BELGIUM 
DANISH 
DUTCH 
FINNISH 
GERMAN 
I CELANDIC 
NORWEGIAN 
SWEDISH 

AMERICAS 

WEST I ND I AN 

EUR E 

CZECH 
ESTONIAN 
HUNGARIAN 
JEWISH 
LATVIl'IJI 
LITHUANIAN 
POLISH 
RUSSIAN 
SLOVAK 
UKRANIAN 

EUR S 

GREEK 
ITALIAN 
PORTUGESE 
ROMANIAN 
SPANISH 
SYRIAN-LEBANESE 
YUGOSLAVIAN 

ASIA 

CHI NESE 
EAST INDIAN 
J APANESE 

EUR F 

FRENCH 

NATIVES 

INUIT 
NATIVE INDIAN 
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1981 CENSUS 

The partition ing o f the population into ethn ic o r igin catego ries 
in 1981 is compli ca ted by the use o f mul tiple o cigins. Peopl~ 
wi th multiple ocigins wece divided e venl y into the diffecen t 
categories empl oy ed hece . Thus if 100 people are f ound to have 
both English and French origins . 50 are designa ted French and 50 
Br i t ish. 

AFRICA 

AFRICAN 
NORTH AFRICAN 

EUR B 

BRITISH ISLES 

EUR N 

WEST EURO PEAN 
FINNISH 
SCANDINAVIAN 
AUSTRIAN 
GERMAN 
SWISS 

AMERICAS 

LATIN AMERICAN 

EUR E 

CZECH AND SLOVAK 
POLI SH 
HUNGARIAN 
BALTIC 
RUSSIAN 
UKRANIAN 
ALBANIAN 
BULGARIAN 
MACEDON IAN 
OTHER BALKANS 
JEWISH 

EUR S 

ROMANI AN 
CROAT IAN, SERBIAN 
GREEK 
ITALIAN 
MALTESE 
F0RTU 1::;ESE 
SPi\ NT Sl-1 
f , CJ:; ; , I IS: . r::: 
~_:: -,~ r I ;\ t r 

ASIA 

ARMENIAN 
PALESTINIAN 
ASIAN ARAB 
WEST ASIAN 
INDO-PAKISTANI 
CHINESE 
INDO-CHINESE 
JAPANESE 
FAR EAST ASIAN 
PACIFIC IS LES 

EUR N 

FRENCH 

NATIVES 

NATIVE PEOPLES 
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D METROPOLITAN AND NON-METROPOLITAN CODE NUMBERS 
FOR GRAPHS AND TABLES 

PLACE 

ST . JOHN' S 
HALIFAX 
ST. JOHN 
CHICOUTIMI 
MONTREAL 
HULL 
QUEBEC CITY 
TROIS RIVIERES 
HAMILTON 
:': ITC::-::!::NER 
LONDON 
OSHAWA 
OTTAWA 
ST . CATHARINES 
SUDBURY 
THUNDER BAY 
TORONTO 
WI NDSOR 
WINNIPEG 
REGI NA 
SASKATOON 
CALGARY 
EDMONTON 
VANCOUVER 
VICTORIA 

NON-METROPOLITAN 

NON-METROPOLITAN 
NON- METROPOLITAN 
NON- METROPOLITAN 
NON- METROPOLITAN 
NON- METROPOLITAN 
NON- METROPOLITAN 
NON- METROPOLITAN 
NON-METROPOLITAN 

METROPOLITAN 

PROVINCE 

NEWFOUNDLAND 
NOVA SCOTIA 
NEW BRUNSWICK 
QUEBEC 
QUEBEC 
QUEBEC 
QUEBEC 
QUEBEC 
ONTARIO 
ONTARIO 
ONTARIO 
ONTARIO 
ONTARI O 
ONTARIO 
ONTARIO 
ONTARIO 
ONTARIO 
ONTARIO 
MANITOBA 
SASKATCHEWAN 
SASKATCHEWAN 
ALBERTA 
ALBERTA 
BRITISH COLUMBIA 
BRITISH COLUMBIA 

NON-METROPOLITAN 

NEWFOUNDLAND 
PRINCE EDWARD ISLAND 
NOVA SCOTIA 
NEW BRUNSWI CK 
QUEBEC 
ONTARI O 
MANITOBA 
SASKATCHEWAN 
ALBERTA 
BRI TI SH COLUMBIA 

CO DE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

~ 0 

11 
12 
13 
14 
15 
16 
17 
1 8 
1 9 
2 0 
2 1 
22 
23 
2 4 
2 5 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Ul 
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ONOON . ONTAR IO 

THN IC G 1971 1981 TOTAL 
1 328 5 19 847 
2 306 993 1299 
3 1040 4345 5385 
4 189855 206430 396285 
5 12680 16305 28985 
6 9017 9912 18929 
7 28152 25 9 77 54129 
8 6281 15495 217 7 6 
9 1072 2008 3080 

TOTAL 248 731 281984 530715 

j 0 i j E i j 0-E O-E ~ 2 O-E ~2 / E 

1 971 328 396.96 -68 . 96 4 7 56 . 1 11.98 
1 1981 519 450.04 68 .9 6 4756. 1 10.57 
2 1 97 1 306 608.80 -302.80 9 1690.4 150.61 
2 198 1 993 690 .20 302 . 80 91690 . 4 132.85 
3 1971 1040 2523.80 -1483 . 80 2201650 . 8 872.36 
3 198 1 4345 2 861 . 20 1483.80 2201650 . 8 769.48 
4 1 9 71 189855 185727.49 4127.51 17036346.9 91.73 
4 1 981 206430 2 10557 . 51 -4127 . 5 1 17036346.9 80.91 
5 1971 12680 13584 . 44 -904.44 818018.4 60.22 
5 1 98 1 16305 15400 . 56 904.44 818018 . 4 53 . 12 
6 1 97 1 9017 8871.48 145.52 21175.2 2.39 
6 1981 9912 10057.52 -145.52 21175.2 2 . 1 1 
7 1971 28152 25368.72 2783.28 7746646 . 9 305.36 
7 1981 25977 28760.28 -2783.28 7746646 . 9 269 . 35 
8 1971 6281 10205.79 -3924.79 15403982.7 1509.34 
8 1981 15495 11570.21 3924.79 15403982.7 1331.35 
9 1971 1072 1443.51 -371 . 51 138018.4 95.61 
9 1 981 2008 1636.49 371 . 51 138018.4 84.34 

x~2= 5833.661 
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DA TA BASE 

PL ACE PROV I NCE YEAR POP ' N AFR ICA AMER ICAS 4S I A 

ST JOHNS NFOLANO 1 97 1 132 . 351 .023 .019 . 2 18 
HAL I FA X NOV SCOT 1971 242.088 . 854 . 106 . 3 13 
ST JOHN NEWBRUN 1971 103.998 .263 . 014 . 148 
CHICOUT IMQUEBEC 1971 125.424 .008 .012 . 019 
MONTREAL QUEBEC 1971 2777 . 596 . 182 . 1 76 . 4 7 1 
HULL QUEBEC 1971 138.701 . 010 . 040 . 100 
QUEBECIT QUEBEC 1971 489 . 697 . 013 .023 . 1 12 
TRIVIERESQUEBEC 1971 107.816 .000 . 000 . 143 
HAMILTON ONTARIO 1971 494.562 . 1 8 1 . 200 . 575 
KITCHENERONTARIO 1971 233.104 . 1 1 7 .223 . 350 
LONDON ONTARIO 1971 248.733 . 132 . 123 . 418 
OSHAWA ONTARIO 1 97 1 118 . 476 .000 .000 .604 
OTTAWA ONTARIO 1971 462.227 . 190 . 150 . 7 51 
ST CATH ONTAR IO 1 97 1 285.049 . 106 .036 . 232 
SUDBUR Y ONTARIO 1971 152.737 . 106 .096 .25 1 
THUNDERBAONTARIO 1971 113.584 .061 .014 . 621 
TORONTO ONTARIO 197 1 2515.863 .516 .653 1 . 58 7 
WINDSOR ONTARIO 1 97 1 245.904 .475 .078 .477 
WINNIPEG MANITOB 1971 553.979 . 190 . 173 . 7 33 
REGINA SASKTWN 1971 140.779 . 045 . 041 1 . 020 
SASKATOONSASKTWN 1971 126.563 . 134 .065 .856 
CALGARY ALBERTA 1971 392 . 918 . 1 1 3 .088 1 . 440 
EDMONTON ALBERTA 1971 468.344 . 157 .076 1 . 209 
VANCOUVERBCOLUMB 1971 1032.955 . 1 1 8 . 055 4.437 
VICTOR IA BCOLUMB 1971 195.784 .087 .024 1. 797 
ST JOHNS NFDLAND 1981 152.657 .000 .000 .558 
HALIFAX NOV SCOT 1981 276.278 1. 053 .203 1 . 055 
ST JOHN NEWBRUN 1981 1 1 1 . 100 .000 .000 .270 
CHICOUTIMQUEBEC 1981 133.712 .000 .000 .000 
MONTREAL QUEBEC 1981 2809.885 .405 .892 1 . 7 29 
HULL QUEBEC 1981 171.497 . 000 . 166 . 160 
QUEBEC IT QUEBEC 1981 569.659 .000 .091 .297 
TRIVIERESQUEBEC 1981 110.472 .000 .000 .000 
HAMILTON ONTARIO 1981 540.713 . 193 .487 2. 1 12 
KITCHENERONTARIO 1981 286.065 . 179 .667 2.236 
LONDON ONTARIO 1981 281 . 989 . 184 .352 1 . 541 
OSHAWA ONTARIO 1981 152.343 .000 .582 1. 023 
OTTAWA ONTARIO 1981 543.453 .387 .489 3 . 351 
ST CATH ONTARIO 1981 305.403 .000 . 144 .962 
SUDBURY ONTARIO 1981 150 . 425 .000 . 000 . 638 
THUNDERBAONTARIO 1981 122.028 .000 .000 . 652 
TORONTO ONTARIO 1981 2949.885 . 708 2. 1 51 . 7 41 
WINDSOR ONTARIO 1981 250.132 .498 .273 2.418 
WINNIPEG MANITOB 1981 583.637 .260 .644 4.593 
REGINA SASKTWN 1981 161.759 .000 .348 2 . 364 
SASKATOONSASKTWN 1981 148.837 .000 .000 2.953 
CALGARY ALBERTA 1981 562.720 .338 .522 5 . 922 
EDMONTON ALBERTA 1981 633.807 .324 .518 5.802 
VANCOUVERBCOLUMB 1981 1235.830 .220 .259 12.752 
VICTORIA BCOLUMB 1981 228.133 .000 .234 4.001 
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EUR B EUR E EUR F EUR N EUR s NATIV ES 

960949 o368 1 0 161 1 0 13 1 o0 96 o034 
7906 98 1 0 678 806 7 3 70775 o665 0237 
8 1 0 880 o813 12o862 3o585 o392 0043 

40329 0240 94 03 13 0717 0 199 0 165 
160771 6 0647 6 70 41 7 2 0 192 6 0 142 o365 
13o495 o652 8303 42 1 0 676 0417 0268 
40392 0261 93 0890 0603 0383 o324 
3 o7 61 0 184 95o373 o430 0 108 oOOO 

670363 60949 40503 10 o960 80847 0422 
54 o8 51 6 o845 40571 31 0 500 1 0 370 0 1 72 
7 6 0329 50098 3 062 5 11 0318 2 0525 0431 
7 2o558 80399 5097 7 90441 3 0081 oOOO 
5 7o 387 4 0883 26 0 188 6o601 3 o322 0221 
550903 100865 9 0038 130420 1 0 0 1 44 o256 
370625 6 0550 38 0348 90798 6 082 7 0399 
46 0092 17o507 60593 180287 9 o905 0920 
620497 11 0 073 3 0844 80201 1 1 0 358 0271 
510357 9 054 7 21 0 843 70674 80325 022 3 
450226 220656 90000 180937 1 0 83 1 1 0 251 
480697 13 0439 40612 29 0272 0737 2 0 137 
470206 18 o064 5 o202 27o029 o576 o868 
580435 9 0963 4 o258 22 0580 2o538 o586 
46o262 1 9 0 1 66 70522 22 o254 1 0 892 1 0 095 
61 o867 7 0601 4 0 184 18 0090 2 0932 0715 
77o7 62 3 o539 3o261 110519 o976 1. 034 
96 . 852 . 000 2.069 .437 .000 .084 
81 . 770 . 986 7.751 5.728 1 . 21 9 .235 
82 . 870 . 000 14.071 2.304 .484 .000 

2 .436 . 000 970090 0 199 0000 0274 
12 .606 5 o293 67o736 1 0 454 9 . 387 0364 
12o 0 10 . 160 83085 7 o973 20237 o438 
3.776 oOOO 95 0 153 o372 o487 .324 
2.647 0000 97o353 .000 0000 oOOO 

62 . 256 10o660 4.813 8.259 10.492 . 729 
540265 6o891 4.480 24o361 6.449 o374 
73.205 5 . 782 30515 90212 5.495 .712 
73.7 89 7 . 794 5o070 6o895 40207 0640 
54 0 1 55 4 o427 260280 5o013 5o428 0471 
570020 100866 90463 10.660 100454 o431 
39. 107 5.790 40 o445 60591 6 0 152 1 0 276 
48.760 150318 80532 14.496 9.889 2 0354 
5 1 0 781 1 1 0 337 3 0715 5 0272 170080 0507 
48o368 10o382 20 o813 5o584 11 0 227 o435 
42 0938 190250 9 0753 15 0921 3°890 2 o7 50 
47.836 12. 164 5.300 25o369 20554 4.084 
47.562 150652 6 0 152 23.862 1. 009 2. 811 
58o060 8 . 439 6.089 15 . 501 4 o010 1 0 1 1 9 
47.491 15o581 80419 16.270 3o603 1 0 991 
56 o545 7. 184 4o414 13o043 4o427 1.156 
7 5.299 3.938 4.098 9.446 1. 951 1. 033 
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NM NFDLAND 1971 389 . 749 . 011 . 010 . 2 25 
PE l 1 97 1 11 1. 600 .046 . 000 . 15 7 

NM NOV ASCOT 1 9 7 1 546 . 912 .698 .02 7 . 2 96 
NM NEWBR UN 19 7 1 530 . 602 .053 .010 . 17 6 
NM QUEBEC 1971 2388.566 .004 0.000 . 264 
NM ONTARIO 1971 2832.861 . 048 . 015 1. 241 
NM MAN I TOB 1971 434.221 . 008 .025 .922 
NM SASKTWN 1971 658.858 .019 . 007 . 620 
NM ALBERTA 1971 766.638 .031 . 021 1. 405 
NM BCOLUMB 1971 955.861 . 031 .018 2 . 992 
NM NFDLAND 1 98 1 415 . 043 .051 . 042 . 283 

PEl 1981 122.500 .044 .056 .338 
NM NOV ASCOT 1981 571 . 122 .292 .081 .420 
NM NEWBRUN 1981 585.300 .081 . 101 .416 
NM QUEBEC 1981 2642.975 . 100 . 127 1 . 079 
NM ONTARIO 1981 3042.264 .300 . 193 8.830 
NM MANITOB 1981 442 . 563 . 1 77 . 162 . 897 
NM SASKTWN 1981 657 . 704 . 1 22 . 166 . 884 
NM ALBERTA 1981 1040.773 .233 .266 2.388 
NM BCOLUMB 1981 1280.237 .287 . 225 3 . 596 



5 2 

9 4.293 . 164 3 . 6 10 .7 59 .349 . 58 1 
82. 7 92 . 34 1 13 . 7 4 9 2 . 289 . 345 . 283 
77. 125 1. 15 7 10.9 1 1 7 . 7 62 1 . 306 . 7 17 
5 3 . 2 57 . 4 4 9 4 2. 01 6 2.7 1 . 594 .7 3 4 

5 . 325 . 17 6 88.36 1 . 8 68 3 . 556 1. 02 4 
5 8 . 633 5 . 304 1 1 . 786 1 1 . 645 9 . 626 1 . 7 51 
38 .7 8 1 16. 140 8 . 6 7 2 24 . 108 2 . 889 8 . 46 1 
40 . 24 1 15 . 801 6 . 616 29 . 472 1 . 642 5 . 583 
42.660 13. 71 8 5.759 28 . 092 3.587 4 . 949 
5 1 . 682 7. 820 5.07 0 2 1. 358 6 . 450 4.588 
9 2 . 933 .241 4 . 320 . 888 . 336 . 905 
8 0 . 696 .391 14.640 3 . 085 . 305 .444 
74.957 1 . 164 12 . 1 1 9 8.642 1 . 176 1 . 1 50 
5 1.478 .495 43 . 250 2.810 . 486 . 880 

5 . 12 1 . 165 90 . 590 .968 . 483 1 . 403 
6 1 . 7 7 2 1 . 030 11 . 643 14 . 630 6 . 074 2 . 208 
3 9.23 5 13 . 61 1 7.597 25 . 535 1. 267 11.406 
4 1.308 13 . 3 14 6 . 469 29. 109 1. 082 7. 539 
46 . 5 5 1 9 . 894 6 . 166 27.544 2.059 4 . 900 
5 4. 0 84 5 . 958 5 . 388 21 . 392 4 . 334 4 .7 36 
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