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C : i R L 5
The objectives of this research concerned

]

i) the development of a modlflﬁd~postcensal population“

LN . . ' I 3 .
estlmatlon technlque ii) the appllcat:on of ,the technique .

in the preparatcon of small area estimates and, |ii) the -

assessment of estimate aCCQracy.\ The requisites‘consfdered
in the technlque development were snmﬁTlcuty, effncnency,

A~

cost, rellablllty, and avallabllnty of a continuous seriies

oft symptomatic data. ‘ RS
The estimation teChnique developed for this research

wa; a reflnement of the housung unit method for estlmat:ng

’populat1ons at postcensal dates. St is a sequential process
. ’ o /7 .
4 :
.lnvolving-two basic stages. The first Ftage involved the

e -~.~~}"‘

determinatibn of a revised h0usung inventory,for-the esti-

mate date by type of housung- In .the second stage the

. : - %
approprlate populatlon ratlos were ‘used to determlneipopu-

.
N o

lation estlmaﬁgs by type of housung on’ ‘the estlmate date
I4

This modnf:catlon permntted greater sen? tivity’ toward

hlfts in hous:ng constructlon over the estlmate “period. .

4

lndncators were assembled from buuldlng permlt flles

“for use in estumatnoﬁ ofjflxty one- Edmonton sub- area popum

- S

lTations. Populatlon estlmates were prepared or 119

C
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Canddian/z;nicipalities which utilized housing data made

»

-

available by the Central.ﬂbrtgage and Housing Corporaflon._

.4 . .
. Two postcensal population estimates (modified and

. ! : s
uﬁmodified) were preﬁared for each estimate area. These;

C e

estlmates were then~compared to the 1371 ceﬁsus fngures for

,'L
i

the estimate area. The dlfferences between these estlmates

5

"
-and agtual parameters were assessed in terms of percentag

e

error, average per cent error, heil's U . statistic of

'inequality:< These summary measures of error were also
. . ‘V‘J‘, o

.used to assess the”accuracy‘of.the occupied-household
estimatesvderived ?n the first stage of the;sequentiaW
process. : 7 | C - | ” y

It was found that the modified estimation procedure

produced more eccuratehpppulation estimates for all estimate
areas except,the study'gitieé'between IO'OOO-and 50, )00 in

von@y.A‘Thevmodufted prOcedure deriyed

r

est}mites,withﬁldwef‘éverage per cent error: for Edmonton

sub—area§,“cenffa{,Qities; and census metropolitan arcas.

Estimate accuracy was 'examined with respect to

several characteristics ¢ jgaistudy estimate areas.

Estimare error-tendsfto incfease ln estimate areas haw:ng

"

hlqher proportlon of multlple dwelllng unlts smallerf
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-

population sizé, population growth or de;Yine,vannexatibn

Y . ‘ o : e

&experlence or ' change in household size over the %strmaalon
. - . ~ . \ i w

Al
’

bperiod.

The research-directed attention toward several -
. .

methodological problems which;w}ll involve further‘inQegtL;

»
-~ < » . . . . 3
gation; such as completion and occupancy lag-times by
= ‘ _ : E . , : ot .

housing type, influenée bi;vécancY'ﬁ@”“

4

e,

demolitions, and the~va}idity'§é ceris
. \ . ’

oy .
, : . v =)
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CHAPTER |

INTRODUCT4ION AND OVERVIEW

Y
‘.‘
My

The purpose of this }eScarch is to empirically

assess the accuracy df-a mbdified censal ratio Fechnjqﬁe

in the éstimatipn of éitylénd.shaJllafea bopulations for ”(

2‘postcehsal dates. This will involve the development of
‘the mo&ified censal ratio esfimation téchnique, the
.application of the modifﬂed‘fechniqbe tg Caqadian citieé

and szFareas, ;nd the_éssessment of the téchnique';

accuracy.

Pdpulation-EStimates Sy o
| Thé fielﬁ of population ¢$timatTon c$n>be‘
classffiéd into thréevmajor categdriésf llntéfcénsai
eétfmétfon, Qothensal_égfimatidn; anq popqdafion‘projéction.
'An iptercensal estimate is é;figuré félating‘to:a,dafe
‘in}er@ediate Lo two censusesf3ﬁ& £he*;esults qf these twbv
;ehsuses:aqé utilized in the dgrivatio; of_;he gstiﬁafe;'
The postcensal esﬁfmate;"which fs.the,focus-of thé present
resea;ch,’is.aﬁ”est}mate fefated to a paét-bf’curfént'dété
 f6l|owf6§ a census. ffhe deeratTdn'of a ﬁéstcensal f
esfimateHWiil Qtilize'tﬁe'mosp'fecent‘census’results and
bpossibly earlier*cgnsuées;‘ The popu)ation'projection refers



[ . | .
to future dates for which no data are available and |
usaal]y take into accounf past census results. (Shrchk
and Siegal, 1971,.b. 725){_ ?or example, .a pﬁpula;ion. “
esgimate preba:ed»for JuBé‘T, 1972 would be considered a
'posfcensal esf?mate, howevgr, upon complet}on of.the
.1976 Crnsus of Canada, an estimate-for‘)fze 1, Ié72-waﬁld
be rege ded as»an‘intefceﬁsalaes;imate.‘ A population -
figure darivaq for 1981 &ouldlbe called a population | '
projec;ion'or'fqrecasg. interaensaf*estimates, can'be
viewadiaéiinte;po]ations, Whi]e ﬁaéthensal astimates and
projectionsvcan be }egﬁ{ged as extrapdlationé, thh V.

i

Grauman treat populatjon:cstimates and projections

separately, H&Q érw\acknowledging their close relation-
shiplyithinbthe field of demography‘?.(Grauman, i959,
b..SAh)(‘ ngutgglll graphically portrays tﬁe relationship
pf Qhese three major ¢ategarffs. | | |
Both intercensal and pastcensal'estimatioh
techniques:p]ay an.important role in gahada and the. United -
Statés. Pub]it.heajth officials, mafket'reseafchfanaiysts,
-pub]ia and private bianhers. and other researchers are’
facéd:with the dilemma of havihg egcellent census dafa‘a{
ythevbeginning_of each census perioa but finding these aata
of limfted useﬁulness aéitime pngres;es f}om fhe_c@nsuS'

date. This. problem is further compounded when one considers
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and the release of census results 'to the user.’ ~Tn9~'
¢ . !
population is constantly changing and even statiséics
‘ © ' . ST . : ~ -
for every tenth or_fifth year are'not adequate for\%ost

L

' current,purpoSes (Shryock and Suegal 1971, p. 725)

Urban research and plannlng requ:rcments are’

;

£

v

scheduled accordlng to census dates but_musL respbhd t
c§rrentAneeds and future demandsr Investigators in the
areas of planning, health; social and consumer services,

. ) : .
and”market analysis need current,dafa to facifitate their
requirehents and program evaluations. Sample survéys and
cohplete enumerations canlfu]fil]‘these current needé.
1thever, the9‘are often'expensive; fabdrious,»and.the4
censumfné. Postcensal cotimation tethniqUes'are designed
to meet these currernt neegs. - .

Knowledge of current popularuon size of small areasn
or at the city level w0uld supply a basrc benchmark for the
7determ|nat|onvoF space needs vithin the cxty E (Ch%pun
1965, p. 18]) A postcensal e;txmatxon techncque whlch.can
"provide accurate popnlatlon estvmatcs ﬂould enable ‘the
'p]anner and urban researcher o assess the popnlatlon.

distrlbutuon,'growtn potengials‘in Subzareas wi.hin fhe“

‘cnty (or for tne entﬁre'city)\ and the durectnon of
~ o ,

popu]a{non shlfts wlthnn th> cnty. Simjjarly, qfficial'

\
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B ‘;‘: v . v . ] :,'- ’_/\‘ o oo - : .
. A /e /\_\ ) - \ . , . o 5
in the'vari0u§\?unici al agencie$% would be able to-utilize
. ) %

) - T T, - g
current population estimates for small areas tolcompute
faun " . : .

ln

various measurei{~§uch'as various vital,event rates,

/‘

criminal and delinquency offense rates,

mbrbidity rates,
’ ) Y Ty R ' ' ,
‘and welfare recipient rates.! 0ften an out-of-date census
. figurg,or a '"quesstimate' is u®ilized in computiﬁ?on of
. . . . . . ' P
rates and ratios for postcensal years. .o

State and brovincial money isfpf;en distrib{ted‘lo"

»

n the basis of population size. Either a census

. [}
. L3 - [EhNE L . . R i B ) . . N .
or a'postcensal,technnque“us_utnlnzed to determine current
. X . . ot

2

. ) . x ) R )
populations at the city level for these allocations., The

regard. fPopulation,éize, in many_i tances, is the whole

%\ R

d, it is the

.case for state or provincial assistance.--‘

current size, -~ |, °

Research Focus P~ = .-~ . g .
- , R - . L 'fﬂ) . .
N To meet the requirements outTined above, a post=--

o Ve
T YR

:CenSal‘éstimatidh techniqueTfhaf can proxjdg-neigdqably’

N

A

accurate population stimatbs for small areas. is the focus:

i
-of this research. In ad ion, the estimation technique
should meet several criterig to heighten its utility at

P

e Lo - Y . : . . P . .
qhegsmall area level. Fir#, the postcensal estimation- .

Vely Simpje»jﬁ coﬁcept ind

&' .‘1,>'€§Q o  .¥\\',.‘  '-" o f 



eiecutibn. Secondly, thle basic data'lnput should b&

readlly ‘accessible for ‘the calculatlon of the estlmates

and thifdfy,_the time requured for the calculatuon of theiu\

vestimate-shoqldvbe.short,

The censal ratio technique selected for this

research is .a modified vérsion of the housing unit method

for estimating postcensal popdﬂat?ons! This'invblves the
v .

determlnatlon of relatlonshlps between a symptomat-c

indicator awd the » o atio: of a g[ven'areb for the most

recent»census date. This-relétionship or ratio is then .
‘apbliedvto*the selectéd sympteﬁatic fnd}eafor assemelég—
“over the e;timate pee}od; In this techhique, housing
ehanges over the eStimateﬁperiee are_consideked‘fﬁﬁQe
'symetdﬁatic‘dr indjcative qf popq]étioe;change.

In edd}tioh,:two fhp}OVeﬁeqts‘in the pospcensalb

estimation technique are evaluated in this researchs?
Hous'i g complepfohs rathet,than housing starts are utilized
 as‘the symptométic data -series fosr the preparation of . . )

e

city and su@lerea postcensal estimates. This -improvement
_is included in order to eliminate the‘time'lag‘betweew*g\
housing start-and its completion. The secord modification.

. . . B S o _ . v
is. a refinement-in -2 technique itself, in that postcensal
estimates are prepa.ed by hdusing'type. ‘Since the'ratib,
-or population per household, varies by structural type,
' Lo o o — o o I

i



“this inanation will-allow the method j} adjust according

to the prevailing shifts in housing éctivfty; Heretofore,

“total building permit starts have been used as input data

and the ratio applied has been for total dwellings in the

estimate area.

"irst the modified version of the housing unit
methoc is then applied to‘selected"Canadian_ﬁﬁties of

‘varying size,cateéorie;'ranging %rom I0,000ito fﬁe metro- -
polftan areé levé]. These cities diffef in terms of;

popufati@n sizé, type of posﬁ;eﬁsa] bufldiﬁé,const}uction,
growfh ?atterns,annexatfqn expeﬁi?;ce, and-age. Fufﬁhér—

‘more, the modified housing unit method is used: tvo. derive
- . . .

‘postcenSal gstimates four sub-areas of the city of Edmonton.

. - ' : . . o s .
Corre%pbndlngly population estimates derived.throigh the
iunmodif;éd housing unit method were‘prepafed for these

~ Lo ' L o ‘
same urban.centres and sub-areas. Four basic series of

L
¢

estimates are derived utilizihq'bothﬂmethugs of_es{imétion;

‘ i N

b . Lo
Series A-1: L Population estimates of selected

metropolitan sub-areas utilizing -

(124

A unmodified housing wnit met hod .

: . - IR . . ' : —.
Series A-2: Population estimates of selected

-

metropolitan sub-areas utilizing =

modified housing unit method: .

J
ol
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Series B-1: Po#qlation'estimates of selected
/ :

municipalities utilizingsunmodif¥ed
housing unit method.

Series B-2: "Population kstimates of selected -

t\municipalities utilizing modified
honsiné.unitimethod;

The second.stage of thls research will asseés the
level of. accuracy utlllzﬂng the modnfued h0u51ng unit
jmethod for cntles‘experlenC|ng dlfferlng rates of
nopulatlon growth- far cities.in varlous snze groupnngs
for cutles wuth dlfferent annexatton experuence, for cutnes
wuth dufferung proportlons of housung by type, and for‘;
cities of dufferent age. These varlables may have | .
sngnnflcance in unfluencung the level of accuracy Jflt;e
houelng unit method. . Postcensal e;tlmate error tends ro Be
lower.for_larger cities:as'opposed to smaller cities- lower
for metropolutan areas as opposed to non- metropol:tan areas;
" and tends to vary wsth the rate of populatlon growth
(Morrison, 1971); 'Assessment of tne'significancehof these
vavlables has not been done on .a large scale in any snngle
tresearch effort utllnzlng one method with comparable.nnput

data for all test areas The varlablllty of these urban

'characteristlcs-may be}contrfbdting to thevinconsisteqcy“

S : : i . oo
of results reported in earlier research. :

-

-

L
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Assuming .that more systematic evidence can be

revealed regarding estimate error "and urban characteristics,

théq efférts cén'go fprwérd witﬁ ;€Speﬁt to further improve- .
ments in.the estimation techniqﬁe. Tﬁe'main reaséns fér‘the'
Lselection of the six stratification vériable§ proposed in
this fe;eérch effogt are as folloys: _é_
(1) Each'stratifiéatiopfvariable (independeﬁf) selected - -

can be mea5ured'using a readily available indicator.

Vafiabl%b » 'lndicator:source
a. Constfuétfon Type R L Bgi]ding Perﬁits
b. City Size = B $?fl966 Cénsgs of CaﬁadaA
‘c}_’Pobyjation Grpwth.Réte | /ﬂehsus of Canada |
d;'  nexation E*pef}ence' <;%én$u$ Q% Céﬁada
e. :SisehOYd Sizév(Chéngé) Census of Caﬁad§ (|966 & 1971)
f. Age of Cf;y o Census of éanadé |

(2) The'variables'selgcted have been ei;her'suggested,
or‘ptilized ingﬁfﬁy}ous feséarch.fﬁbbbsfgensaf
éstimatioﬁ (Califbrnia;‘1957; Shfyogk, f938;
Siegal, Shr;qck,ahd Greehberg.-l§§h; Starsinic j
_and;Zitter. 1968;”1ittef'énd-ShfybckQ»I96k§ ) .
inttér.,Starsfpic ahd Qord, 1968 ; Rosenbefg,; |

1968; and Hafrison,:|97l).

(3) ° A1l variables'sgg::?bq\?re fﬁdicators_of the

'pobulalion dynamics in the urban area. Determinatign

- X : . A
. . i
> ' L RN
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of levels of estimate error according to the
magnitude of the independent variables will : %
. . .
point toward areas of improvement in the.
technique, as well as, assist in its application. ‘;‘”

The tﬁirq $tage of this'resgirch'assesses'the
accuracy of the same method at .the Qub-afea {evél5 S?ﬁce
fhgfihput data for'su;h an analfsis afe_not provfded in
an;géecbndary sources,‘the actualzbuilding permitvrecofds
‘will bé utilized. The small area selected for this phase
of anal*sis will bé the census ;réctm -fhe réa;on for ;’
b-utflizing thg census tract is §imply the,évaflability of

1971 census data for checking the-accufacy of théyestimates%;

7

; A oy - :
‘..t =~ To summarize, this research presents:
1. -the development of a modified cenSal ratio-

technique;

e

2. the application of this estimafi%y technique
Yy

to Canédign citieﬁ;
3. the asséssment‘of the'accuracy of estimates.
dér]véd‘utifiiing the modified cendal ratio
Eechnfque;‘and
b, tﬁe'aésessment“of the accuracy of-esfjmétes

derived for sub-areas within the city

~utilizing the same method.



CUCHAPTER 11 .
POPULATION ESTIMATION

Perhaps one'should recognize that the demand for forecasts is
generated. in part by motives only weakly related to their
accuracy; in other words that even very inaccurate forecasts
fulfil a need. The point has been put in its sharpest form
by Professor Devons when he tompares the use of statistical
forecasting as a guide for policy to the function of the
.magician in some primitive societies. For. example,. if you
want to go out hunting and do not know whether the best -
hunting‘is to the north or to the south, you consult a

- magician; and that after all is a sensible thing to do
because the important thing is.to get on with the hunting.
It would be disastrous to get bogged down'in arguing. Much
the same need lies behind the demand  somet imes faced by v
demographers ''Give me some figures, any figures are better
than none." What such people want, perhaps, is someone %
‘make up, their mind (Grauman, 1959, pp. 553-5564) . ‘

-

. F
Introduction

The oriéin bf‘sciéntifhc popuiafion'estimatidﬁ”can
bevtfaéed to tﬁé>works of John Gréuht,'cpnsidered'Hy'maﬁ§ as
the_féther of;deﬁdgrabhy.; 1§hn Graunt opeﬁéd‘the'Fi%}d of L2
empi}icaf research yigh his sfatistical‘calcufaiioﬁs bésedl'.
-upon birth and deathrré;ordﬁ maintained by thé Ioc;i-parEShes
of’LQnddn‘ “His feséarch'resu]ted‘in the pubficafioh of
quulapion eﬂgémates fbrnthé,city.qf Londbh‘(Linmer{'1959,v 
vbgp. IZ&-IZU).”EThe dévelopmént bfvtheﬁe éopuia:ion estimates
was prfmar?ly in requﬂSe fo déhonétrated‘COhcern‘qf the

4

King of England‘over the Eumdlative effect of a series of

R

"



p]aguee upon.the pbp?]ation. .In 1695, following'Jphn
Gradnt'; significant contributign to t:? fie[d of est;;ation;
Gregory King estlmated the uopulatlon of England and Wales
utlllZlng hearth tax records as an_ |nd|cator of population
-change. Rathos of populatlon per dwelllng unit derlved from
enumeratlons of selected admnnlstrattve areas. were then
applled to: these records of hearths to develop an estimate
"of populatlon. Tng early censal ratio technique preceded

T . .
Englandfelfirst populatipn Census yhPCh occurred'inIIBOi'
(Lorimer, 1959, p.IIZS),-'fhese earif,developments in
population’estimatjon prompted by concerns abOut the
pobulation sfze of local areas in an industrali;fng'natibn
dembhstrated\the sQ:ft froﬁ magician_loddemographert The
need for pdpulatibn:eatimates has increased_as'countries
have exnerfenced the industrial revoiutlon. lmprovemeht.in
estlmatlon technvques yleldlng greater accuracy ‘is a pre;
;rCQUISlte as socnety ‘has become more complex.h‘ft is evident
that today‘s.urbanfindustriat COuntry’can no longer depend

PR ¥

upon ‘the magician for knowledgeiconcerningﬁpopulation size. - .

CuﬁrentvNeed in,Estimationv
———

There are a;great many social. changes lmplled in the

nncreases of metrOpolntan populatlons as well as the growth

-

5|n numbers of CltIeS and ctty populatlons in general Thisg

has brought about a: need for adequate lndncators of
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.population growth at both tﬁe city and the sub-areajievels.
Né longer will the traditionaf benchmérks, such as. ﬁational
cénsusés; adequafely serve the neéds of the urban
ébécialist ahd_poiicyhmaker.

o The,rapidvpépﬁlation cHanges experienced during
intercénsal years cast ﬁoubt'upon the adequacy of the
hagional censuses to serve as‘change indicators (Béuer,'
1966; Grauman, 1959; Lithwick, 1970; Taeuber, 1968) . 'THe
“census in (he United Stafes is éonducted every ten years,
while the major Canadian éedEQs ig-aISO'cénducted on a
.Aecennjaf basis withla‘more reétricted;cénSUS éompleted
revery five yéér;. ‘Rapid population changes in growth.areas

o

soon invélidate‘the‘reSultg of a decennial or quinquennial

census.

. The rate of population C@ane for cities and subj

‘areas within cities is such that the census data are soon

3 7

A n o 2 | .
outdated. The continual populatlon~movement‘and_growth-»*
;reates'ongoihg changes in Spéce requirements, traffic f]dws,
parkland or open area needs., and may -suggest different

\

prioritied with‘regard to land use ‘and ﬂdturé’dlanﬁingbfor
the urban complex. Of considerable.imbbrtance is the
“avallability of. a reltatively aCCUrate‘poStcensal technique

for‘estimqiingsthe popufation fin ]oCal areas‘following a

census date.



.l 4
Proyincfal and state assistance in’the form of
grants is often predicated on the shze of munlcnpalltles
or on the populatlon changes therein. These mUnicipality
~N B
populat:onsjare determlned either by estlmatlon or by the
actual conduct of a census. For example,'the c:ty of |
Edmonton condocts.an annual cfvic census in the, latter part
_of the.yeax in.. order to proVIde the Department of MunIC|pal
Affairs wltn a census’ figure as- of the first of January
The recent census controversy which concerned the validity
of Edmonton s populatlon figures emphasized the importance

of reliable postcensal population figures. ln this case,

, /\‘;.

three ctvnc ‘¢ensus flgures were in questnon and as a result

of a costly and extensnve evaluatlon the 1970 and 1971

I

treported populatlons for ‘the C|ty were found to be ip error

i

'(McVey,.1973) The ayallablllty of snmple estomat:on pro-

1._.A4

plannlng prog?am andﬂ
» "’:k‘» % o ’

‘The |mportance

.~ ¥
i

tWo, or frve ye

La

E:’
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_Provide clues as to how the differen5?1and Kes and

.

15 v

facilities should be located wuthm%&fhe urban area (Chapln

1965); The avanlabullty of popula,lon estumates among the

\ ?r\

several neughbourhoods would Be %?{nmportance for the study

, Tl
[< A

»tmm%r community: services or

'\'53‘:":‘

of residential areas and of

facilities. YA variety Q : ? 2h stlcal areas are utlllzed by
@o

r the pPurposes of specual

45

‘-different.municipal

data tabulatlons and analy&psg There is usually little

congruence between these $tat|st|cal areas and census

'statnstlgal areas f6r which populatlon @}ta are provaded by

Statistics Canada. Consnderable manupulathon is often

required to make different statistitai areas compatible with

census areas and, data users often have to be satisfiec with

crude approxnmatnons. These other statisticalt}reas include

Jocal service areas, transpartation zones, recreation areas,

social service areas, planning'districts,_polling districté;

police patrol areas, health service. -areas, schoo] districts,

and local target areas for varlous research interests.
These statistic5I areas serve a variety of data
needs by local researchers and agencies. Researcher<

utiiizing these varaous data areas would have a need for

>

estlmates of po ulatlon suze in order to'deVelo measures
P | } v p

relevant to the social phenomenon of interest, such as.

offender or arrest-‘rates, health service.ratios, density
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u -~

measures, and‘welfare recipient rates. An estimation : ',;l
technique would equip the-researchet with a valuable tool
- that could be.used to determine population estimates for any
béunded area within the city. Postcensalvestimation would
"resolve the ptoblem of working with’odtdeted census data,
as well as~the'problem.ofvstatistical area COmparability
Nith'cen5usvareas. |

The fdmonton.Planning,Depertment has,relied‘on
either special‘sorveys or the civic®censuses fot-populetion
totals within tne city. The Civic Centre Urbanlkenewalx
dScheme presewted in 1968 utllized a Surve§-to determlne the

populatlon size of the target area. The North East Edmontonu

Outline Plan Study (Edmonton, l9693) and {he West Jasper

Place Review Area: Outline Plan (Edmonton 967) used

estumates based on a ratio of populatlon per gross acre.
Recommendatlons in these planning proposals weie based on

estlmates of populatlon within the planning areas ﬁ*.xesently;

the EdmontOn'Planning Department is collecting |96]

census data for several target aredé'designated as redefelopi
ment areas throughout the"%ity.. Bec3use of the'ungewgy of
. 7 R N .

)
o ’ e
T L

‘their ‘investigation, they are ralying on availeble tensus

data which are coneiderably outdeted;. In addition, ‘the tee
development areas”are‘not compatible with existinglcensggi
statistical areas and,'therefore, the areal refinbment'l”

cannot be accommodated with census data.
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Edmonton a#md other Zanadian cities conduct annual
. v R . . '
ctvic censuses ih order to arrive at current population
. . . Al
figures. In addition to the financial cost of such an
undertaking, the Iengthy t ime perlod involved in the actual

canvass is conducuve to dupllcatlon and omission of
populatnons Again, a ‘postcensal estimatioh technique may
be an efficient and inexpensive substitut% for the more

s

costly and time- consumtng procedures currently in use. In

/“\\?ddltlon, the accuracy -of th°Se Surveys and censuses at the
city‘level is unknowne The additional costs,fnvo[ved'ini
pos;ienumefation accuracy checke; fieid checkfng,'aed.Jarlous
coyé?age(/ﬁntrols have proven prohnbltnve (McVey,51973)

| The city- planner city offucnals and social

|nvest|gators need populatlon data pr:mar:fy as a bas:s for

. act;on or futur° recommendatnons ln-the‘plannpng‘process.
The city offi:ia]_hasﬁbefore him a matter re;ufrihg'a
_decisfon. and . in many ceses, current pOleatfen ffgures E
prove usefulmin‘determining the extent and direction o%
actioh. it s at hls Juncture that tre profess:onal
demographer should: contrcbute at the 19Cal level. Currently;
demographlc expertise on any ebntfn@ing_baéiﬁfis L}Aited

to the national level. !
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ments for efﬁectlve dec:snon making and plannlng lnvolv1ng

populatlon data at the local level are:

.

Ny

A rellable technque with known'accuracy devels

A b
for the measurement of’pOpulation'change'?n

small areas,
N o

A tethnique that is. simple in concept and

o

protedure\reqpiring'non-dembgraphic expertise,

A technique”that is not time-consuming;inuits

¢

computational form,

A technique - that is inexpensive to use, -and

A technique that utilizes a readily available

and continuous series of.symptomatic data at

the local *level.

.

: o . .
Postcensal PopulationiEstimation

This section will explore the available literature

perwinent to.the'focus of nis dissertation -- estlmatton

of postcensal populat\ons for small geographlcal areas.
. , - N
“Postcensal populatlon estima\igﬁ encompasses a varlety of

‘_:technlques Eangang from s:mple extrapolatlon to the more’

complex component methods, The selection of an estimationf

-

"technjique is contlngent upon . data avaﬁlablllty in. the area

b

for which a populat:on estcmate is deSired. Forvp@rposes

C

of organization, the small geograbhical area is defined

N

»Lacking this type of expertise, the city's require-

e
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simply as a city or-stdivisiqn thereof. The largeétiarea
g 2o ! ‘

. i - v

used in the present researc

is ihe metropolitan area while

.-

.the_smalle;; fs'the census tract. ., ', o
. N v I ./J ' . ,:‘
Population Registration Systems o o s

According to the United Nations, several countries’

. E ‘Q .
‘have utilized registration systems to derive local

N

pbpulatidh_estimates (S%ryock and Siégel;nJ97f1 p- 56).~‘i
A reg{stcatibn systeh~i5"a continuous record keebiﬁg of the
ﬁopulation resident in the aréa. Whenever a Heath, Birth

*

or movement oQccurs, the resident is reduired”to_notinythe
“local registrars in order that the effect of_ these vital

o

processes is noted. A_succeSSful registratiénisyétem must
. r. . - . . ’ .

be compulsory, in that each resident .is required to

participate. This ideal source of information would allow

estimates of population size to be pﬁepéred on a regqular

-

- : 3 ) L ¢ e M
basis aor for occdsional dates for any-3area covered By the

system, " ' : - " RN

°

_'Quas'i-Registration"Syytenisx ‘ o &

[:

A

\ b'-" The United States and Canada do 1ot have registration:

v _
"systems as outlined above however, both countries have
. Sy ’ o - ST ‘ : . )
quasi-registfation systems. A quasi:regfstratidn-syStém
. . . t ' AN .. . . .
. . w
is one that is restricted.in coverage and may not be

’ . 4

compulsory. The Hendersonﬁs City‘direttoFy in Canada and” the .
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/Polk's,citY'directory in the United States areleiamples"

of quasi-registration systems. Cicy dicectorfes are.

: L 7
'co;pilations ef lnformatlon regardlng the c:ty s resndents
by addre;s and usually include the occupatlon;of each_
-occupant,‘relatloqsh|:§;oyheadlof~hocsehofa, and~Whecher

or not there is a telephone in the household. While this !
type of information is useful to the business world, this

form of quasi-registration system is less than adequate for
, v _ \

. : ‘ ' . . ..:. - " . i ‘ . . k
purposes of deriving pqpulatlonﬂeiilmates. The weaknesses

}

in this source are due to it not beinglcombulsofy; i

varlablllty in coverage ‘false reportnng by respondenfs ‘and

'the lack of avdeSIgnated reglstratlon moment.

/

‘Other types of quasi-registra(ionesystems/inclu&e»

'faf}ly allewance‘pléns, Yaciogs kiq&s,bf l}censing,Jwar‘cime
ra;ioh §chemes,.miiitafy and‘CQl;egea;egisthation,bmed{cal
and peﬁsien‘scheﬁes: (E}dridge,‘IBhS). Kagion card

v . ST , .
?egfatration.5cﬁemes were'utilized;during~w05}dear ll to

'"p}ébafe ﬁcpulatfon‘estimates_for’sxatesg.pfovinces, and
.counties }ﬁ éa;ada_ahd ;he United'étates (Shryocg and

Sfegel, 1971; p. 747).‘ Several adjustmenta were required_tob

'.}ncIUde institutional populatiohs and to egclude militar}II\

‘%ersonnel‘resideht'ih'private hbuseholds. In, addltlon, late

_reglstratlon and deceased regnstrantg were dlffncult to
g N

account for in the correctlon of esthates derlved from
=

,these quasu-reglsiratlon Systems.v oo _ .
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foalgEvénts_Technique
The vital events technique for preparfng estimates

in postcenéal vyears is commonly»usgd at the ci'ty fevel

(Grqyman, 1959;,Lee and,Hémilton, 1966; Newling, 1968;
U.S. Bureaulof the Census, 1957 and 1969b). The essential

feature of the vftql events_fechnique is that current /x
popu[étion ésfimates are baseéd on the assumption that
changesvfn births and deathé‘rgflect;ﬁhange; i5_tHe size of

the p6pqla£ionbeipo§ed’to the risk of tﬁése'évents octurring. °
Several disadvantages of this tééhnique have }esultgd in

it being considered the leastvaccurate\bf all postcensal.
estimation techn}gﬁes (California; 1957). Morrison

‘ ¢ Y -
‘summarizes the chief weaknesses of "the vital events

technique. - - - ’ : v

Vital rates estimation is vulnerable to several weaknesses to -

which the analyst should be alert. First, in relying on crude

birth and deaih'rates,.it'fails to account for changes in age

and sex structure. Strictly speaking,Q&he method amalgamates

authentic change in numbers and structural shifts altering a
population's output of vital events. From a practical stand-

point, the analyst should exercise special caution when age

structure is changing rapidly..... Another difficulty is that T
births and deaths are relatively infrequent in a population. '
Neither event has ga high incidence except at specific ages,
and small errors necessarily are subject to inflation. o
(Morrison, 1971, p. 16). ' .

oA

Further disadvantages include the time 13g before the
Symptoma;fc daté_series'(births and deaths) become available
~to the estimator-and the omission of the migration component.

For local areas within a city, vital events data . e
N . - N - : :
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-

are normally difficult to obtaﬁn; tbus making the vital"
events technlque a poor ch0|ce of estiimation procedures In

cities for which vita events data have been utilized in

'populgtlon estnmatlon |t has been found that this techniqué\‘

is the least accurate of all the postcensal estnmatlon

methods (Callforn:a 1957).

-

Component Method
;The éomponent tecnnique utilizes mfgration estimates

in confpnction with estimates of natorai increase. Thus

technlqueéattempts to satlsfy the basuc componente in the

standard populatlon ‘bookkeeping' equation:. .
- 1 B .
e £ Pc + (B-D)‘+ (Mi-Mo) 'bi -

>

population enumerated at previous cenéus'datei

5

Where, Pc =
Pe = estlmated total populatuon on tﬁe.estlmate date, -
'.f s | : B = Ablrths in the postcensal peraod - | ﬂii
D = .deaths in theypostcensél:period '
‘Mi. = in- mugratnon in. the postcensal period
Mo = out- mugratlon tn the postcensal perlod
The mlgratlon component can ge derlved fromrdlrect
SO
_data on r:gratuon; ‘For example, contlnuing'national 5urveys

‘'surveys on'internal_mrgrataon populatlon regnstratlon
systems' specfal admunlstratnve records. such as family

-allowance and tax returns can be utilized to derive: estlmates

)
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(

of the migration component

p. 767).

data on migration which has been

provincial
A
lg%Bf). It is often the case

. / : B . N

data has to be USed to derive

.

' component. This: technlque is

mlgrat lOl'l component estimates

partlcularly for small

AY
ment data series are normally

of thelmigration estimate for

reh:lrement of blrth enrollment data and vital

is a lnmltung factor

e ,,' "~

4 ;
CompOﬁite Hetnod,

estimation procedures

somewhat
geographical
*the total

in the appllcabllxty o£ thns

23

<4
«’

Shryock and Slegel, 1971,

The national Labor Force Survey provided sample

incorporated into the

in Canada (D.B.S.

that a Symptomatic series of

an estimate of the-migration
4

limited in that

are often‘difficul; to_b?epare,

areas. School enroll-

. ‘ ,
utilized in the preparation

pobulation. The

event data

technique.

. g

r.

The compOSIte technlque of estlmatlng city snze

ince por@tes school enrollment

estzmaces,of the‘school

(biri s and deaths) are used -t

iroups in the pbpula:?on Thu

wlth the component technxquc a

‘however. nts appllcability was
No test estimates we're
Iy

areas'.

Y

" due to the drff:culty enc0un{ered

age populatuoh

- ..

data for. arrxvung at

,l

whnle v:tal events

v

>

O estimate’ the remalning age
s technlque compared favorably

nd’ the v:tal

restricted to

¢

rates’technlque;
larger'-
repared for smaller .areas .

ln‘obtalning the.
']



necessary syﬁptomatic data serjes (U.g. Bureau of the
Cehsds,11957 and lSéSb; Grauman, 1959; Bogue and Duncan;
1957 Zitter and Shryock, 1964; Hillery, |962)

| The variant of: thls technlque that is ln most u5e
today |s called the«Bogue Duncan Composute Method This
procedure atilizes three sources of data -- schoolv
_enrollment; births, and deaths -- to estfmate'the ,
respective pqpujatidn segments most exposed to the risk of
these eVents ~ccurring (Bogue and“Duncaﬁ, 1957;’Morrisdn,
1971, bp. l6-18' Shryock and Slegel 1971 PP . 750 751) .

These populat:On segment estlmates are then combined to .

arrive at an'estlmatevof the total population.

Censal RatiovHethods'

Rather than derlvnng estumateskfor the basic
;components of population change the cersa] ratio method
“attempts to estimate the total pobdlation'change directly.
rThese methods |nvolve the determlnatlon of relatlonshrp
betweer a aymptomattc cndlcator and the pupulatlonhin a
defined area:for the most recent census date. Thehsecohd-
step JS‘tO extrapo]ate the ratio.tO'the eetiﬁate date.
Thta»extraaolated ratio, or re]@tidnshfp, is then aphliedl
to the symptomatlc data tabulated for the postcensul |

'estlmatton peruod for the same deflned area (Grauman 1959;

" Chapin, 1965; Horrlson 1971).
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Censal ratio est?ma:es have been prepared for cities
and smaller subdivisions within cities utilizing a variety

of symptdmatic‘indicétorsﬂ;'A report to the Mayor of News

York by the Committee on Statistical Programs assessed both

N,

\

used in arriving at postcensal estimates (Brunsman, 1955).

the need for population data and the various indicators

The minor subdivisions:reported were health care units,

{ensyi'tracts, school study areas, and multifburpose
local ‘areas. Various indicators of '‘population change were

explored, such as vital statistics, enrollment data, census

k)

data, selective'service registrations; reaT-property

inventories, postal deliveries, electric and water meter

‘connections, telephone subscribers, pension plan accaounts,

v

and'bqilding_permit data,. Limitationé were found with

every symptomatic data series utilized. The shortcoming‘df

‘this report was that there was no effort to evaluate the

methods Y"@%ndiéators. . ‘ . o

I f the symptomatic data are to be useful, accurate
and comparable data must be available at regular intervals
phfoughout the postcensal estimation period.  lt is also

imporgant that the‘raiio be fairly stable or change in a

relaﬁiyely constant fashion over the estimation period. The

“usefulness of a symptomatic series for preparation of

)
°-
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population estihates may also be lnfiuenced by varlatlon in
the quality of data over time or by region within a country.

-t
A variety of data avallable in series form have

] ‘o )
- i . .

been used as symbtbqatic inQicators of.populatibn chénge.
In'ihdustriali;ed sbéntries, the‘list includes school
enrollment or séhdbl séhsus'data,,utility cohnecfions,
volume of bank'receipfs, Qoiume of retail trade, postal
stops, votei'S'Eegistratioﬁ,.welfare recipients, automobile
'fegisfrétion, tax.retdr;s, birth andvdeath statistics;
.‘_and bu1ld|ng permit records (Shryock and Slegel 1971,

P 753). . : 7

_Rétio—Correlatiqﬁ Method
This method Utilizes symptomatic data in the

derivation of anvestnmate of the total bopulatioh,fdr 5n.'
area. The‘dlstlnctlon from censal ratlslmethods is that
this technique involves mathematlcally relating changes in
a combinatlon of symptomatic lndtcators to. known changes‘
'ln population over a perlod of tlme.‘:Hultiple’regressnon”
equatlons are used to determlne thlsvrelatlonship (Shryock
and_Slegel,1197l p. 756; Schmitt , 1954) . The basic |
assumptioh is that thls determlned relatlonshlp will féméin

the same over the estimate period’ and, hence can be applied

tQ observed symptOmatic inducators for .the estlmate date-

v
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- estimate years.
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(Morrison, 1971, pp. 18-20). The accuracy of this

estimation procedure is'contingent upon the validity of

~this assumption (Schmitt and Crosetti, 1954) .

Estimation in Canada

The only significant effort on estimation in Canada

is the series of reports produced by'Statistics Cahada.

These annual estlmatlon reports were lnntlated in 1968 and
. 'Q . .
report populatron estlmates for couPtses and census divisions

'in each province. To date, the series covers four estnmatlon

periods from 1967 thfough and includfng 1970. Unfortunately,
there is an ‘approximate two yearltfme.lég between the

estimate date and the release of the publication containing’

‘the estimates. Extensive comment is provfded regarding<

estimation methodology in the injtial volume (Statistics

e R : [

Cédada, 1969b) and there has been no refinement or modifi-
cation in technique over the four year perfod.
The estima}ion methodology incorporates the basic

family of techniquesddiscussed ih,the previdus section,

such as vital events, componeént, or CenSa|'ratio methods.

The focus is upon preparation of estimates for small areas

‘at the ¢0unty or census divisioh Ievel. HunICIpallty or

'census tract estsmates were ‘not attempted in any‘ofﬁthe

' /

N
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The county (census division in Newfoundland fnd the western

provinces) was chosen over the municipality as the areal

frame of reference partly for technical reasons: »suitable .
‘methodology using avallable data for smaller areas has not
vet been developed. ' In addition, 'many data users are ’
content with an areal frame of reference no smaller than
the ‘county. _(D. B.S., 196§b p 3)

Estimation referencés reviewed are contrary to thrs state-
ment by the Dominion Bureau of Statlstlcs in that, there
is consnderable lnterest and need for postcensal estlmates
by smaller areas than the county level and that there has
been progress in the Unlted States |nithe development of a

°

““suitable'" methodology for preparlng postcensal estimates

at the\small'area'level (Morrison, l97l; Shryoék and Siegel,

In the preparation of the estumates by provnnce,
different technrques areéﬁ?lllzed'.'Data avaclabllnty »
determfned the techn:que chosen in the preparatlon-oft
estlmates for each provunce and nts-subdnvnsuons. No single
technque»wasfutllized_for preparing'the 2stimates invall
':provinces (D;B;S., l969b, p.;B).

The vital events techniquefpr%ved'to Yield
inaccurate estimates,andw thereforz was abandoned. A

- PR . . 'jf-' .
“"direct method" was used in ‘Ontario and Saskatchewan based

'on‘excellent'vital registrat:on administratlve records. Due.

to bOundary changes over the estlmatlon perlod only the .

_component method was used for the Hanltoba,estlmatesf Data

-

avaulabllnty enableﬂ two methods_f¥'component‘and censal
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ratio -- to be employed in the preparation of the

Newfoundland estimates. Both the component and censal

ratio technlques were. used for the remaining six provunces

however the censal ratio technique yielded greater

%

aCCUfaCY'fOF the Quebec estimates and an average of
estimates derived from the two technlques was used for

“Alberta and Brntnsh Columbia. = : ‘, ' Co.

The.symptomatic indicators used in the censal ratio

techniques included motor vehicle registrations, electricit&

hevvalue of county assess-
¢ ‘
ments. Buuldtng permlt data werge.not utilized, however,

and gas meter registrations and

. 4 0 4
.th:s type of symptomatic |nd|cathg|s more consrstent and~&§§

available at the municipality level and woul& have likely

c : N el o
conclu&non of the report that the‘lndlcators usej
sufiiciend Y ,w=¢$5the county level and were&not
uniformly 5varsy e dkvery province ‘(D.B.S., 1969b, p.

10) .
An attempt'was»made at producing metropolitan area
esiimates by using combinations of‘county cstimates where
the county "boundaries Qere eompatlble w:th existing
metropolitan boundaries., Jsually metropolltan areas
conalst of only.one county and parts of several other

>

counties. In 1966, only one census'metropolitan area ‘in -

T



30
Canada was cotermlnous with a census dlvlslon (wlnnlpeg)

(D.B.S. w969b p. 13). Succeeding annual populatlon

estimates prepared for countles and census divisions

‘utilized the same procedures set forth in 1967 (D.B.S;;i“

1970 1971).

o

A census. technical paper released in June of 1965,
discusses the terms of reference for the Populatlon
Estlmates and Analysés Section of the Census Divuston

(D.B.S., -1965). ‘ ThIS sectaon of the Census" DIVISlOn pre-
pares postcensal estumates of the total populaciqn of

v _ : _ ‘ , 1 '
Canada, as well as, a set of provincial population estimates
: . S : .

by marital Status'classified accordi-n to age groups and sex.

-These estlmates are based on avaalable birth, death. and

lmmngratuon data snnce the prevtous nattonal census. A~
secondary functlon is to prepare provuncual and.national

estimates of familles derlved_From the annual Labour Forcefh

Survey. L I .

SUmmarZ
: | There ane several'shortcOmings to the availabie‘
poStcensal estlmatlon technlques which can be summarized.,
. Data avallabllnty varted from Iocallty to locallty.

2. Data qualaty var:ed over t ime.

3. Generally,'no city estimates are provided.

«r

An/’.
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“for larger; non-metropolitan areas, such as countie's, when

.31
4. Several estimation techniques are not. simple in
- concept and the component and composite techniques
require demographic expertise. S

5. The.vital events, component,,énd composite
tecBniques are restricted in application to the
metropolitan area or county-level . e

6. The time lag between the estimate dates and the . : )
release of published estimates is too lengthy for
‘the estimates to be of any real value in the
decision making required in the’planning‘process
at the-local level. (In Canada, the time lag s
23 months which is a considerable length of time
even if city estimates were provided.) .

The above techniqueé have been used quite frequentiy

with inconsistent results (Morrison, 1971). "Research .:

"findings have indicated a tendency toward'increased'éccuracy

A JO
~

. . g
these techniques are used .in postcensal estimation. In

addition,-these techniques require more refined daté'series,’

"a certain amount of expertise in preparation, are more

costly to prepare, and have revealed unacceptable results for
small areas.

In summary, the past efforts in,émall.area,est?mation

support the conclusions‘generaled in the overview:

‘1. There is a need for a reliable technique with known.
accuracy levels for the measurement of population
change in small areas. '

There is a need for a technique that .is simple®in
concept and procedure”requir?ng'nonjdemographic
expertise. - S _ . '

)

3.-AThere is a need for a technique that is_notftime-‘
consuming in its- computational form. :

> . e

L



5. There is need for a technique that utlllzeskreadcly
e available and {contlnuous series of synptomatlc data
@% at the local level.

32

4. There is need‘for a technlque that is lnexpenS|ve

to use, and,

The requirements of simplicity, ef -

:cost,'avai]able symptomatic data,

fulfil!ed by yet another technique

metHod.

i iency, economics: in

and accuracy may best be
' y . A . ' &
-= Ehg;housing unit

~



CHAPTER 111

DEMOGRAPHIC, ECONOMIC, AND SOCIAL TRENDS

3 N -

“my . .

Introduction . ) . i) .
' ‘This chapter will deal wnth Several

~ . P

demographic, economic, iﬁd Socia] trgnds/thch have

of the recent

\ R

influence of varying'ma nitudes upon the'pobulation size

of cities and sub-areas w:thln the city of Edmonton The

. >
7 ~ Ty

wide range of. problems ln today s urban 50c1ety requurnng
decnsnons at all levels of governmgnt is further compounded’

by these trends and thelr lnterrelationshipv—- all of which

\

are associatec w;thfthe COntinuing.concentration of
populaticn in urban[areas. The difficiulties and

stumptions encountered in the estimation of population
i N ' " o . ‘ : .
parameters for urban estimate areas are more clearly under-
.\.v' ’ R . ) . . ' i . . . : 3
stood when viewed in terms of trhese trends. :
. ) N - N E .‘ . N oy

Urbanization and Métropolitanization :

L

One'of the ma;or socual transformations experﬂenced
by the wofid is that of urbanuzatlon -Eldridge defines
thig proceﬁs a; ﬁnvolvfng‘thrga_intankeiated t}end; --‘thé
,multip{jtaé}onwofapointsuof population éonfentrationj the
gronn'of ;h;;é conéentramfoné,‘andithe.increasing pro-

\

L L 33
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“economy . N ' 1,

' urban in th\”}-L

34
portion of the total population living in these con-

centration points (Eldridge, 1942).. The factors. in-

-~
>

“fluenc}ng the urbanisation process <. e many, ranglng from .

the increasing spatial moblllty of the population to the

shift from an agrarian economy . to that of an industrial

.

"

' Problems of deflnltlon notw-thstandang, Canada has

emerged as one of the§1ead|ng examples of the urbanization

- \u. X \/
process with 76.1 peﬁgzeQ; of ‘its natlonal populatlon

)

residing in urban areas f In 190X, only 3b 9 per cent of
Canada s populatlon(was classufled as urban- The balance
/i - .
LN

af nrban populatlons for the ftrst tlme

~at the beglnnliﬁ f the Depression decade. ‘Overt¢half of the

o ®

country S pogﬁTatjon -= 52-5 pef cent -- were classified as;
f3f %g}us of Canada, and by 1971 the'quan
coﬁponent accounted for over three- quarters of the
populatren (Ka]bach and HcVey, }97|, p-'95) |

On'e of the Ieadtng indices of Urbani;ation }s;the'

prdportion of é.&ountry's population residing in cities of

;selected s:ze catbgornes " The urban population can be'“

meaSured in terms- of the proportlon of the total populatxon,//

“

in cities oveer0,000‘ln popqlation‘size, or:cities with

oveﬁ»]O0,000vpbpulation;_orvany other siie\categoky.' The

e S
I

\<\ielectiqn of ‘an urbanization index depends upon the .
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|nvest|gator S perSpectlve and can be quite arbitrary. For
Canada, metropolltan area growth |Tlustratee the increasfng
imporrance‘of the larger urban cemplex, both in terms or
inereasing,proportion of the populatlon resndnng in Such
‘areas, es we)L as the»lncrease in the number of these po:nts
. of coneentrafTon.

The Census Hetropolitan»Area (CMA) in Canada is an
area containing approxlmately 100 600 Or more persons and
a centrai cuty which has at least 50 000 rnhabltants. iThe
built-up part of the‘CMA outside the centrel city must have
a population densﬁry‘of at ieaét 1,000 persons per- squarek
mile, and at‘least seventy per cent of‘the labour forc: 1
tthis part/of,the CMA must”be engegedfln non-agriculturaw
aefivétiee.. Henci,>fh¢ Cénadian'metropoiftan eree consists

. ) L A - .
-of two basic components: a central city and a built-up

fringe area}Surrounding the central city.,
The population in Canadlan metropolltan areas has

|nCTeased from 30 f per cent (. I93l to 55.0 per cent in

1-]971. In [97! over half of the Canadian;populatfon-resided.

.j~4n the. ‘twenty- two major urban areas classified as metro—

“pol . an. In a span'oFrfnrty years the7number of metro-

"politan areas increased over two- fold from ten in 193} to
coare 3 f ,

~

22 in 1971, T

{’” _ While the concévtratlon of Canadians in metropo]‘nan

areas has been,umpressrye. the population increase has bee
oo
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lessening. Table 3.1 porffé*s tﬂé‘populafion change that
has occurred in thé‘last two census deca@es for fourt “\74.
selected‘metropolitan‘afeas. it is notZworthxﬂthat nly
two metropolitan éreas -- Wind56r and London, Ontério --
experiencéd'an |ncreaseQ:n populatlon.change in the most
'receni decennlal period-. The remainéng metropolitan areasi
Wrgfle;ted a lessening in percentage chénge in ;hg last
décehqial peri;d | |
B A Table 3.1. --Populatlon Trends

Selected Metropolitan Areas® '
Canaqa 1951 - 1971

G

T

Hetropolltan - ‘ Percentage Change o
Area 19511961 1961-1971 " 1966-1971 ™
. Montreal - 43 9% . 23.8% - 6.7%
. Torpnto . 521, . 36.9 14.8
53 \VanEouver - 40.9 - 30.7 16.0
Winhipeg . - 33.4 : 13.4 6.2
Ottawa/Hull he.7 . 31.8 13.9
Hami'l ton 41.8 - 24.3 9.0
Quebec _ - 31.0 o 26.8 10.0
'~;///Hindsoi\ ’ S 18.9. 19.1 . 8.5
— Halifax - 39.7 : 15.1 6.1
~ Saint John C21.6 - 8.8 2.4
London T 35.1 . 46.5 18.0
" Victoria 3.4 23.1 11.7
Edmonton 85.9 - - 37.8 16.5° ’
Calgary = = 96. 1 . 44 5 .0

N
N

Areas adJusted to 1971 metropolltan area boundarles }

Source ,1971 Census of Canada Populatton, Citles : R
Towns, Villages, Census Metropolitan Areas,A ‘
and Census Agglomerations. Vol 1, Pt.-l
Bulletin 1.1-8, January, 1973 Table 8.

1966 €ensus of ;::::;\ Populatlon, Incor~

porated Cities, Towns ‘and Vitlages,
~Vol. 1 1-7), October, |967 Table 8

K



Cen(ral city growth
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has ‘Een less dramatic' in recen

censq§ years . Table 3.2 reveals Lhat generally the central

cntnes did not experlence the hugh popu%atlon growth re-

flected in the earlier lqulnquennma} period == 1961 - 1966.

2

Four central c:tles shoued a

n actual populatlon declnne from

‘1966,£o 197l. Cons:dering the annexatlons whnch have

'

occurred in the recent |nterCensal perlod it s Iikely that

more tentral cnty decllnes would have been recorded had it

&

-.not been for‘sucdessful annexa(ion;acxivity; R o

<

Decentrallzatlon wnthln Hetropolltan Areas e -

i .
-

Parallel with the trend toward mefrapothamizatioh
N ; '

of the’ Canadlan populatlon

the res:dents are also becomsng

mdre d- eentrallzed WIthln the metropollt&n area. JAs Jin the

«

United States 5uburb|a“ has been absorblng increasing]y

!

Iarger proportlons Qf the to

tal meLropolrtan increase. 1t,is

P

somewhal unllkely that decentralazatlon iswa new pheﬁbmembn_

.on.the Canadian scene as-it

fs ddubtful that Ehe,boundaries"

Y

o o LD . L S
of incorporated pfapes werefany more'successfu] in contaun—

ing the actual llmlts of [he

;he-ear[y-l900 s, than the) generally are today : (Kalbach

.and.Hcvey, 1971, p; ag) - ubare urban concentrat!ons began .

.i_ ,
.

-

_=xpand|ng populatnons durlng

-

s o
i

”;j_emerée; the un:ncorporaL&d areas adJacent to {he,central”

e

cutzesﬁias well as satellateo

.’!, «

,'¢
7|ncorporated communltues have

[NCOR

&
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39 |
\\ghonn a;tendency to grow more rapidly than the core city.
The central city eoon erQmes oveanounded because ot the
repid increaée in population. Sdborbanization has often
been referred to as the "fllght to the suburbs“ suggestlng
that the central city is soon left depleted of populatlon.

This is only part ifally true, in that whqle populat:ons
. e . . - .

. ate continually moving 0utWard with the expansion of the
eity, there |s a counter- movement of new arrnvals intolthe
central part of -the city. Over the years, the core of the
central cfty hes‘been‘the primarf reeeiVEngférea for recent
immigfants to the metropolitan erea, however, with
immigrationirestrictfone enddshifte in the fnternal’migratjon
'pattenns, it iﬁ'Iike}y;tnat-tpeiproportionad movement into
the central,areaé of tne'largcr metrooolftan compiex wflt
.leeSen in the tutute; \

ln'an anaiyéis of regional'migrétfon patterne, it
was ‘found that both the ;entral city and the fringe had

Substantia1 rates of inemigration fmom_outSide the

metropolitan'area (Stone l969;fo. 13). Stone.found that
nthe centréj city had hlgher telative out-migretfon losses
thon dld the frlnge resultlng in a‘net.loss to tpe'centtal
city and a net gain to the fringe. fne'conseqoence of_tnis

o ﬁﬁift-in internal;movement,patternS'is the”increese in the - .
'dg?“%v'e" | S : A : ‘ IR Qﬁ

CO T



ho

proportion of married persons.in the fringe and, conversely,
a decllne ln the proportion of marrled persons in the centra
c:ty.‘ The lmpllcatlons of Snch shlf;s‘would be revealed in
declinea in fahﬁly.or hodaehold siie and the concomitant
increage in nonrfamllybh0useholds for the central>Cify.

. ‘- Coincident with this change and lnfluencing further

r

declines in in—migratlon to the core area of the central
city is that the inner‘iores of netropolitan areas . are
rapldly becoming saturated with_people. The means to counte:

this. trend is to increase population density by the con-
§truction of multiple—famlly structures, i.e., high rise

apartments., This has been done to some ‘extent in the inner

" areas .of Edhoﬁ%onvresulting'in recent population increases
. ”~ N ‘ ) S -
»lmmediately north of the river.

L TWo“basic factors accounting for th:s shift of
popu&atlon to 0utly|ng areas of the cnty and beyond are,

¢

flrst the increased sophistication of transportatiOn

ne&works%?n the urban area. This advancement~allows the
# b ;fqa 0

; g p "Jlatrﬁ%wto settle further away from the central City at

v,
v,

amlnlmum Gbi} and inconvenience. Secondly, as already ’ I
4|nd|caved ls the fact that many of the central cities are
already fully populated or rapiﬁ y, becoming SO. Thns has

been a maJpr lnfluence partlally'accountlng for the

. ;!" By v
contlnued radlal expansion of_;hevpopulation settlement
Loy M 3_»\:::' : ' : :
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‘patterns transcending "'the city's political limits.

Since new population }éttlement.tends to take place

in the peripheral areas of the city, the suburban parts

v .

'tend to grow more rapudly than the centr@l cities.

"Ut11121ng the Statlstlcs Canada definition of suburban

.

parts for l97|, data inATablg 3.3 for Edmontbn\support'this

~

differential growth ‘pattern. ' As these forces continue to

operate, the‘cenbral:city may soon réach‘the point where it

will actually losefpopulatioh while the ént}re metropolitan

étea éontin0e5~to_grow' (Tabfés 3.1 and 3.ZY. In these
cases, the decline of tentral city populations is more than
[ . . . \ , - .

offset»by_the‘popdlatlon increases experaenced un.the

5uburban parts i.e., rémainder of the metropolltan area.

.Table 3. 3 portrays the populatnon~change in the component

parts of the Edmonton metropol:tan area for the past two

quinquennial:periods. .
For many of Canadafs'central cities, annexation is

0

becoming the viable 'means for cOunteraCtidg slower growth

or p%;en(iaT_populatﬁoﬁ declines. As noted in'TabJe'j.Z,

~

- fifteen ofv(hé iwenty'tentral cities expernented pooLlatnon

lncreases through annéxation between 1966 and 1971.' During

‘ '3

fthe I9S6-l966 cengus decade most of the central ciffes.

</

J

experuencung»hlgh rates_df increase also reflected successfu

-annexation efforts. Annexation has bédcome an increasingly
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importaht elemen; Lo consider in any realistic appraisal
i . v >
of city growth. For Edmonton, annexation contributed a
sizable population component in the amalgamation of‘the
towns of Jasper Place and Beve}ly during the 1961—1966

'censal period. Between 1970 and l97|,‘the BACM annexation
to Edmonton accounted for Q,EQZ additional people to the
city tqiai. Population addftfoﬁs thfough_annexation are
not derived from eifher?naiural increase or eet m}gration.
Hoﬁevef,,this factoei;é often oyerhoo?ed in the assessment

of determinants of growth.

J

~

Intevnal Changes in fhe City v ‘ vﬂ/
' ) i

Aside from the brief summary of metrcpolltanuzatxon

. - .
. v 4’ . .
and decentrallzatuon wuthun the metropolltan complex Ythere

[y
e

have been profound'changes taking place within the central

city itself. Recent census tract data made available by

; : _ 74
»Stati%ticleanada,allow an asseéy;ent‘to be made of several
ofhthe more.nmportant variables which serve as indicato}s of
these changesﬁ Flgure 3. :s‘an orientation map of'the'Cfty
of Edmonton portraynng the estimate area boundarles and
des:gnatnons ‘Actual populatnon changes between l%§§ and:
197I are revealed in Fsgure 3.2 by estlmate area

N isﬂsignificant to-nqte. that of the sixtyfone

, o : : ) o
estimate areas, twenty-seven refletiedapopulatipn declines
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Figure 3.1 - e
NEIGHBOURHOODS

BY ESTIMATE AREA
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Figure 3.2

. POPULATION CHANGE

- BY ESTIMATE AREA
EDMONTON: 1966 - 1971
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ranging from 0.4 to lB.vapr‘ceﬁtv(Tahle 3.4) . These losses
during the quinquc;nial pcriéa occur};d in the no;!hweﬂgh
(We|1ing£on, Dovercourt, Shcrbropkc,:hopdcrofl, aﬁd

Mayfield digtr}cts)e north;cnifal (Norwood, Bellevue,
'Highland,.RFQdealc, and Rossdale qi:tricts); ﬁpulhceﬁtral
(Capilano, fu}ést Hgights, Cfuvcrdafe, Sirdthcrn; Bonnmi¢
Dooﬁ,_Avonmore, Argyll, Rﬁchmoﬁd'Park, and Hazeldean dis-
trfcts); and the westcentral gré?s_(tfeStwood,fGIenora;

v

'Wind;or Park, Garneau, Belgravia Histricis).» These areas of

decline are located partly in the older, central areas of

the city, older immigrant arcas, and in several. of tfe
: . ?

4q$de(,:establisﬁéd middlg—élass areés of»the cfty: These
~declines arcnlikély ih.fe;ponsé“té‘the‘doym;l aging of the.

[ : S
populétioné; where chiqdrcn mature, marry, and ledve home.
Corresp&nding]y, ihcsg’arcas are experiencing greater

) ’ 7 . e .
déc]iheS in average household size and‘fcrti]ily./ﬁ

"The larqut'numuyical'nnd pcrqéntagé increases wcrc"

reqorded in‘threc’major arcas of dcvcfobmgnt o thc.nufthf
east,lwest Jasper Place, and Rhczsqughﬁcsi. Pdp;latfon
incfeases oF !~QQC‘9r.moré'wcrh rcpo(;cd-fn.foﬁrtéen
estimate ;ro»g cyar fhw‘fivv—ycan‘pcriud, Qf these fourtecen
estimate areas, three wéré located in ;he.cgntral pdrtibn-
of the ¢city north of’rﬁe river. ffhe*gronhtfaﬁfhc.Eentna1
areas is in response folén'incrcase in-high density /o

@



‘Table 3.&.--Popu|at}on Change by f<tirate Area
e h Edmonton: 1966-1971

Censls Population -7 %opulation Charrges
~

1966 1971w, ;

Total City® . 381,846 438,152 56,306 4.7

1 1,855 i6,577 k722 7 793,
"2 7,735 11,269 3,534 45,
3 4,885 _ 5,786 © o 901¢ 18,
A . -
5

14

4,816 5,026 210 L
5,997 © 6,284 287 L.

o £ I~y O

6 13,133 . 13,322 .. 189 1
7. 6,122 6,131~ " 9. ¢
.8 - 8,966 8,687 - 279 0 - 3L

9 . 3,843 ’ 3,585 . - .263 .- 6

0 6,928 ¢ 64556 L= 372 -5

‘

O = =

o 11 , 3,220 4,349 1,128 35,

I 12 5,058 . b,896 - 162 - 3.

- 13 ... 6,985 . 8,090 . 1,105, 15.

C 14 - 8,072 o g.105 33 ©0.
- 15 5,786 5,82L .38 - .

N EON -

: . 16 5,073 7,658 2 58% . 51.0
17 4, LLY 4,255 - 12 = k2
18 - 5,367 5,188 - i7s - 3.3.
19 5,866 - SRR - 1.5
20 7L, k37 - =7 - .?.2
21 5,249 5,30 B FoYs )
22 5,642 I L R g
23 L o277 4,156 - o - 2.8 -
24 5,217 . 5,25¢ T 2.7
25 5,371 5,363 0 TR o0
26 - ) 4,424 L7453 RN 7.2
27 g,5i¢ i 1,580 LI0E 2533
28 C3,712 n.029 7 i3 < 184
29 6,016 ENE - 220 15.8

30 4,608 . T A,046 - R62 -12.2
31 6,302 © 6,275 - 27 - 0.4
32 . ) 7.5 - 135 - L9
33 ; V977 '7,893 - 0% R
34 : &f' 1.393 7,180 - 213 - 2.9
%G RS ) Y LR ¥4 R i -

R



Table 3.4.~-Continfed

= n . Census Population’ 5ppulatibh Changes
. Estimate : . : — 7 . -
. Areas | - 1966 . 1971 [ R
36 8,599 ., 8,599 2,000 30.3
37 7,486 . 1,9 - .67 . - 0.9
38 6,307 6,893 .. 586 - 9.3 .
39 ’ . 5,394 - 7,807 2,13 - . 447
40 , T7,202 0 8,366 1,16b - 16.2
Y 4,367 4,667 -~ 300 6.9
b2 5,335 ! . k917 - W8 - 7.8
b3 5,139 - h66h . - 435 - 92
Ly 3,217 4,387 1,170 36.4
45 . 5,883 6,402 ~ 519 8.8
7,948 - 7,859 © .- 8 - 1.7
b,742 © b, 345 . - 397 .-~ 8.4
5,366 : 5,302 ° . - 64 -, 1.2
- 4,757 5,243 L86 - 10.2
, 10,521 ’ 11,961 : 1,440 13.7
5,428 o) 4,936 - 192 " 3.7
f:4579 5347 - 232 b2
. 3,978 o b7 769 - "19.3 .
7,270 - 6,848 - 422 . - 5.8
5,350 .. 5,067 - .- 5.3
56 7,111 ~ 7,704 - 593} 8.3
57" S 387y T B3 266 6.9
58 5,624 7,350 1,7 3017 -
59 . 9,453 9,812 =~ - 269 .+ 3.8
, 60. . 5,736 -5, Shl , - 185 - K3<k
© 61 g 10,247 27,2712 17,025 = 1 ,661. 5,

Clty of Edmoé%on totals |nclude annexatlons between 1966 and 1971

Source Statustucs Canada 1971 Census of Canada, Census Tracts
© Bulletin 1.1- 10 February, 1973.

» - o
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structures. The growth in the peripheral,areas to the

<
4

northeast,~southWest and west is prlmarlly reflectlng the

outward expansion of residential development -= the single-

B

detached dwellnngsunnt. « These growth areas correspond to .

the areas of resudentlal development outlined in the

.(,v,

‘to 2.9 per Cent>for the 1966 t; I97I'cen53$ period.

i Although»the éverage annual rate of chan?e dec]»ned the ff}

i requnre lar er ddltlons to’the populatlon in ord r to.-'t”f.@
. J q Q A

.fare‘primary,en urban hou5|ng form onl?faccounted for ‘two -

Edmonton. General Plan. (City of Edmonton, 1972, p. 14.2).

The populatuon percentage change decllned from

7. 0 to 14.7 for the City of Edmonton over the ﬁmﬁ qunn-

o

quinnial periods. The average annoal rate of change for k e;

Q.

thls decllne
- W

nncrement of populatlon added'to the city of Edmonton durnng
these twWo census perlods uncreased from, 54 687 to 56 306gﬁ

As”the total populatlon of the cuty lncréases :lt wn]l

.

3
2 K4 ‘ A

ma1nta|n anglven~annual rate of growthu‘ 5
P 3

i ? Iy ¢
The urbcn centres across the natnon hixé‘experlenced
v‘d [

<

a éhift in housi-g & tlvuty from constructlon of the fyplcalx/

5.

o \& 1
snngle famuly hou_!nc structure to the j% ment or. g J

RS

multnple-famnly,gtructure “For examp]e,-apartments ' hic h
. g

"-A’ A b} P

Lo

per‘cent of the 1921 total housnng stocw=|n Canada..HBy,h:"ﬁh

e o S




L AP

| ' 50

[97!, apartment units accounted for almopt‘one—third (28.2

per cent) of the housung in Canada whereas .single- detached

dwelllng unlts had decllned to 59 5 per cent from the 85

per cent so classufled in 1921 "(Kalbach .and McVey, 1971,
3]]) ‘lt is evudent that the single-detached dwelling
e ‘ o . e

isv§till the most common type of housing available in the

Yban centre, however,‘the trends indicate a decline in its

wmportance on the housing scene. ‘Table 3.5 derlved from

&
data qade avallable by the Clty of Edmonton, indicate recent

housung actuvuty for Edmonton over the estlmate period.

The%e data support the geﬂeral trends_in houéing noted‘for

P
’

,Canada wuth the apartment unlt increasiné in the proportibn

n, N .
{ : ‘ .
) i v

of total housing starts.
. : ! X ’ \

The counter trends of recentrallzatlon and

e

decentral:zatcon have lnf]uenced the location of these two

Qmaior‘types of;housfng constructﬁon in Edmonton. Sﬁigﬁtly
o;er ﬁb“perdcent-otothe total occupled hous:ng untts were
% ‘
classi f ied’ as sungle detached accormodatlons while over,
thirty per cent (30 7) were: codﬁted as Epartments In
s v
"examination of the dnstrlbutlon of housung by estlmate area.,
it was found ;hat.areas with htgh proporrnons of snngle-

detached housung are located‘generally in the outlying

.portnons of the cxtig

.in the expandlng récent,residentiai

.-.:

‘
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developments, as well-as, a few of the older, well-

established neighbourhoods (i.e. taurier Hefghts,‘Park~

‘,view,‘CrestWOOdN HdntrOSe, Highland, HcKernan and
Bellevue),v The high dens:ty structure is likely to be
found in the older, central areas of.the city.:_Estimate
areas w:th 50 per cent or more of thelr hou5|ng classufled

as apartments are found along the north bank of the

Saskatchewan Rlver extendlng northward to the CNR rallroad

V(McVey,,l973, PP- h7750)7. ng? proportions are also found

south of the river in the Stratlhcona district andhnorth of
N B . - . ' \ -
the [ndustrial Airport; N

Changes nn housung by type .of structure are,
lndlcated by census tract anTable 3.6. For the~entire

ity of Edmonton, occupied apartment -units increased from:
. ’ - . . >, :

:32,53i>t0_43,745 between 1966‘and 197! -- a 3& 5 per cent
qhange Slngle detached dwelllng wunits 1ncreased by 18 4
/\

“pe _cent from 66 523 R/G966 to 78 770 in 197] (McVey,

J s
. h5)~. The more s:gnlftcant |ncreases occurred

1973
the areas of reSIdentlal'expansnon in the northeastern andi
southwestern sectlons of the cxty' General?y,'areas ;of
decline in snnéle detached unlts Are found to be areas of
z%ncrease tn.apartment un:ts The haghest increases.are

located vn the perlpheral areas of the cnty (Flgures 3 3

and 3. b) iln considering’ thevchange_ln nhumbers of apartment"
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FlgurL 3.3

- HOUSING CHANGE

' APARTMENT UNITS

- BY ESTIMATE AREA
EDMONTON: 1966 1971
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Figure 3.4
'HOUSING CHANGE
SINGLE - DETACHED UNITS
BY ESTIMATE AREA
EDMONTON: 1966 - 1971
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units, the more signifi ant chanﬁés occurred in the west-
wood, Prince Rupert, Oliver, Strathcona, the~older parts
oflJasper Place, and in.the southwectern pertionfof |
Edmonton. This shnft to hngh densaty structures in these
areae serves to partla]ly explaln the popudatnon increases
experienced in thevrecent quinquennial perlod ﬁor;these
centtal'and:ofder areas. The increased apartment con-
struct}pn activjty in the peripheral aceas of the city may
be the forerunner ot mixed,housing’types in areas formerly
dominated by the singlefdetached unit-.

vAs-mgntioned earlier, it fe obvﬁpus that the e

. ; . . i T
p?jorhtiesfsn.hOusing'haQeLShifted in}ehphasiS'towa?d,the
ap;ntment a;commodation. ;Several demographig'trends have
,accbunten for thfﬁ direction in hou5|ng actnvuty | It is
achhowledged that the apartment wlth its bachelpr and one-
bedroom suites is ngt cqnducuye to chaldreacing, hencemit
is not the desired accommodation for“theﬂfamily in its
formative 9ear§. 'Familyédesires contjnne to be satisfied
by the snngle detached dwell The apartment Structuref A
- @ﬁ*"
,however does meet certaln types of demand for hous:ng ARt
is su:table for the single lndlvudual,‘the young'marrled,

COuple‘without‘children;'the divorced, the wldowed or

separated person, andhthe,older, retnred couple. The size

o
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0. - . R
of these population groups has been influenced by other
df’7'

trends occurring in our society. The decreasing age -at

”marrnaga has increased the number of fouhg couples, and the

. postponement of chnLdbearung serves to increase thellengthA

4 ‘d X K :. -
of time that anqapartment wull serve their needs. In
' 2 :
J . . .
addition, increasing_numbers of females are entering the
Q-,,‘._ :'l: ot ‘ . . e ;
labouﬁumarkét. a factor which further influences the delay

in childbearing and for some ‘the postponement of marriage:

Improvement in mortallty has added years to the longevity
of the Canadlan populatlon whleh means that married
couples will continue to enjoy many years together after

]their_children have matured and left home to form their

-

own families. 'Conseouentfyl the proportion of aged

-

population increases and the'demand for smaller

accommodations wjth lighter maintenanée apbearsr Hore and‘

*

more college age populat|ons are requurnng apartment type

accommodatlons creatlng a need for thns type of hous:ng .on
(.

or near the unlver51ty campus . These essentlal demograpnlc

trends have influenced .a change in Infe style and
neoessafily, living arrangements;z

Eeonomic,factors such as the cost of s:ngle-‘;»
.detached dwelllngs and spnralllng land costs ‘within the
urban centre, ‘have become prohnbuthe‘forcqs faced by the

populatlon groups dnscussed above. While rentaf”accom?

modatnons may fulfnll thelr needs, for many, it is the only



kviable housing al ative auailahle’to them. In the
earlier stages of the'family life cycle, young married
”' couples are not lokely to achleve the incoﬁe level
’necessary to allow phem access to the_home ownership

magket eiven if they,have need for larger accommodations.

. r\w:‘

Family‘Formation and Fertility

A dlstlnctlon between tﬁe‘cOncept of family and

"

household i's basic to the understa \Jg_\f the follow:ng

dnscussno””

\'-

and tabular presentatIOn. The’>§psus famllx
consusts of a marrled -couple with or without chlldren who

< .t\-

’have never marrled regardless of age; orva parent with
'one or more unmarried chlldren living in th same dwelling.

A census household pertauns dlrectly to the conomic aspects

.

of llvnng arrangements A household is deflned as con- =

z

susting o? a. person or group of persons OCCUleng one

dwelllng unit (Statlstlcs Canada 1972¢, P 9) . The size-
vof the household generally reflects the size of the famlly,

however such persons as lodgers *employees relatuves and

.. . . &

'other famllies contrlbute to the size of bouseholds. ‘ Using
'the h0usehold concept as deflned two_fanilies oecupying

u‘one dwellnng unlt would: be indicated as only one ﬁousehold.
‘lnvcensus.tabulations ~-fa‘"two family household
: , - *\1: Sk L » : .

..

.
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: e ’ . . . . oo \: 4 5 . .
Basically, unrelated individuals sharing common living _
) ]
arrangements and individdals living by themselves are not
considered as constltutung famlly households " Instead,
they are classufled as non- famcly households

The two-famlly_household is an example of the

process of ﬁdoubling” which was common during the depress-on

13 “

14
and war years when h0usang was either too expensnve or

dlfflcult to locate. Ecohomlc prosperlty may trngger an
undoubllng“ process whlch an.turn, would lncrease'the"
number of households wlthout substantial'nncrease in
populatlon.' Slmular to the undoubllng process in which
househbldsluncrease wnthout lncrease in. populatlon is the
'creatlon of new households through marrlage For“example
when the brlde and groom come from_exlstcng city householdS‘”
’and‘form a new household within the same ctty, the‘lnltial

population from the two original h0useholds are re-’

s N
b

‘dlstrlbuted lnto three households resulting in no nncrease»“
ln populatlon lncreases in dlvorces and separatlons wlll
seérve to. create new h0useholds but not additional
‘populatlon. As a conSequence‘of the lncreaSlng tendency for
4y0ung people to leave the resrdence of the parent famlly at
earJler ages the snngle ‘Young adult can create 3 new

:

non family household.

e
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There has been substantial evidence to indicate

. '

that non-family households have been incfreasing . in Canada:

Bé;weén‘ISSI and |966,.n6n—fami1y hougéholgs increased

from 385,010 to 80%;06#;}6r:109,bef cent as compared to a

- .

k4.7 per cent Increase inifaﬁily»householdsf‘ Contributfng

to this increase jn‘non—fami[y households has beeh the

e

trend toward more peowle'e]ecting toAlivekby_themselves'
in~addftioh,§o,the_increase in‘thevnumber_of‘divorced,

- e S . L R
widowed, and separated members of society \(Kalbach and
McVey, 1971, p. 304). It would be safe to assume that the

nhajor share of these ﬁon-famify,bédsehold§ select the

< ’

. apartment’ as their housing accommodation.

,are’claSsified;as,ﬁon—FamfIy will have gonsequenées_for*thg
hbdﬁehold1size (avéfége number of persons per household),
in that; the average ‘household size would likely decline.

‘ﬂ'Qanédé; és'wéll‘as tbe.City of Edmonfbn,.have[expériekéed
wdégliqes;inihopsehold size‘dver-the last dgeennfal.pér[od.

'

'Thg,avérége Houséhold'size,in{196l for,Canéda'anﬂ Edm6nton

was'3.91and 375;;reipect[vély. 1By‘197l,kfhe averagé house-
hofd sfzé~declined t0c3;3}for BothuCénadé\énd Edmoqionf
| ééfima;é‘a(eas wftEih the ;fty éfvédmohton‘ T
, . oo o o .
kexperienéeg nofincrease-ih:avéragé hoﬁsehoId'$ize between

W
e

Increases in. the proportion of total households that =



r?'

1966 and 1971. In the examination of household size by
census tract, it'was noted that the greatest'decfﬁnes in

-household size occurred in es}{hate areas expernencnng
/\__

v,\u

increases ln apartment dwelllng unlts over the intercensal

re

peribd. ‘;ounter influences, such as in- mlgratlon into an

estumate a?ea,’would have to OCCUF to offset household

»

size declunes. These”counter lnfluences;would_have'to be

...

‘greater.in magnitude in areas of hbusehold size declines.

.ehother trend'whlch lnfluences hod%ehold size.and,
Bf %odrse;>overall populatlon snze ln ‘an area -is the trEnd
in fertlllty.. Urban populatlons have experleqced lower
fertlllty levels than rural populatnbns ‘ever snnce large

i

_cutles have made thelr appearance on the natlonal scene;.
. . - ‘ )

These dufferences can be. attrlbuted to several factors not
vJ . ‘a et -
all of whlch 1nvolve purposelul famlly.llmitation; The
KR ) .

) attractlon of young unmarrned persons, partncularly snngle

females |n search of employment opportunltles i'n the’city

'tends +to make the cnty populatlons less maJFied;than rural
populsnlons -The,maJor/reason often stated for: famlly

) v : S
'llmltatnon,ln'urban anei; is. the hlgher cost of chlldralsang,
.~ as well as fﬁhe hindrance that chlldren may.present to

occupational-and geographlc moblllty , thhln urban areas o

5

‘the people who have most severly llmlted thesr famlly snze

@, .



. 2
-

have more often been those who have a moderate economic
‘position or status in the community rather than those who
. . » R I B : - . , N :

. . ‘ . . - . . . - \ o’ - . .

.are poor. The lncreased partlctpatlon of females in the

labour force has had a depressung influence upon family

formation and the birth rate, Employed.single females

-

may postpone marriage and employed marriedffemalés-max
postpone or llmlt chlldbearlng ‘to ]ater years. -As already
'mentroned. the typical euty apartment accommodation»isﬂnot

‘necessarily conducive to thefrearing of large families and -
. ‘ v ’ ‘ ‘ . - A b . ‘ :
may, in itself, be a limiting factor. The building

|ndustry with- ltS apartment and three bedroom detached

-dwelllng seems’ to be compatlble wlth the prevallcnd trend
4|n the format|onvand compOS|t|on of famlly and hon famlly
house1ofds.i fhe a;ove are ;dstAa few‘of the several factors
which-combine tooinfluenee\the‘patternS of ferti]ity. .V:

Marriage.rates fortEdmonton'have been re atively

stﬂble over the ten year per«od as well as, crude death
rates .Snnce mortaLatylhas not,changed very much| na - ural

increase for Edmonton has declined over the ter years from

- 24.2 to 10“1 betav&e:af the downward trend in'b rth rates'

'

agbindicated in Table 3 7. These dec11pes in fertility

A-will partlally account for the reported decllne in house-

hold size. Lln:other words . migration would_hay: Lo_play;a

o . '.. \
;E a \
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" Table*3.7.-=,Vital Statistics Trends
' / Edmongon: ' 1961-1971
O

2

3

. “ v o
.o a7
- £ .
ca i35 .

Year "4Biffb{ . Deatﬁ : Nétural Marriage »
o Rate’™” Rate Increase Rate
1971 aB9 - 56 . 133 113
1970‘}'{ﬁ'26.8ﬁ  5.3 s s
 196_9 209 s . 15.5 12.2
'i968 *o2100 5.5 - ass. 10.8 -
1967 27 s 63 Cos
1%665.' ;éz.o YT 6.6 .lﬁ.lj
ié% - 231. 5.8 1‘7'".6‘ o ‘9{1
96k 259 57 - 202 8.7
;7 ;’}561 ﬂ'. 8.4, 6.4 %7' °zz.d;'i“_ ib.3

1962 30.0 6.1 239 - 10.9..

S 19630 62 2wz .2

oMy

ﬁ"r" - CansE— - ('
Source: Local Board of Health.AEdnontbhr

- oA
R .
i \
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fﬂgheater'role in’ any future populatlon growth if present

e fertlllty trends continue. ,The contrlbutlng.factorsﬂto the

; ﬁf;mdreﬁrecent declines in fertlllty_have,b%en the liberali-
KT ’ N : )
wzation of abortion laws,'avaiJabllity of effective contra--
ceptiveamethods,‘and the postponement of famnly formatlon
_after marrlage by many young couples. T : .

o

The effectnve fertlllty ratlo or child‘woman ratio,

-i.IS desngned for use as an. lndlcator of Fertlllty when more

detalled and ref:ned blrth statlst&cs are lacklng One of'
'the advantages of thls partlcular fertlllty measure ls

that |t can be easuly calculated from avallable census data
N | .’ S o
Hence, the fertlllty performance of dif ferent sub sectlons

. of the same populatlon can be assessed it should'be noted,

[} ~

3
28

however, that the children aged ﬁ -4 reflect survuvors A _;
ohly.; The procedureffor derlv:ng the effectlve fertlllty
*ratno |s to lelde the number of chlldren O_v 4 years of

age, by the number: of womenqgh the prlmary chlldbearlng

,years 15 - 4y years of age Fertnllty ratlos were)
! .

calculated for” each estlmate area in- Edmonton,*as well as
o :

., :

":the change in f rtlllty ratlos between l966 and l97l

(Table 3 8) The changes in fertlllty levels by estlmate'f

{
Low fertlllty ratlos of lb9 2 and l55 0 were

»

] area are.nllustrated in Flgure 3 5 ﬂor the entlre cuty

'recorded for estlmate areas 35 and. 43 _respect}vely.- These

."". . ;l_»ﬁ | -



- Table 3.8.--Change in Fertility .
"Edmonton Estimate Areas: 1966-197]

‘ : Fertility Ratlos B - 1966-1971 -
~Estimate ——— - — " Per Cent
~ Areas 1966 . - 1971 = ¢ ' Change
Edmonton City - .526.2 . 383.4 2 -27.1
1 722.7 o '625.2 . - 5.2
2 o 8oo.1 . sdol7 . - 32.4
3 B 728.7 . hjo.g -735.4
4 . ..683.9 = 341.8 - 50.0
5 720.5 - k52 5 - 37.2
6 7024 . hase - 39.4
7 658.0 _ o o389.1 - 40.9
8 783.5 o h2kg . g5
9 464 .2 P . 316.1 % 31.9
10~ 499.0 - . . 393.0 =212
B ' 351.8 S, .285.7 T -18.8
12 - 5260 - 7 . 5976 - 3.5
© 13 o - k90,6 kg2.7 - . 1.6
LN . 565.3 L) b9 -T2k
15 723,90 0 Ta3glp (T 39;51,
16 N . 656.7 ... . 508.3% - 22.6
17 S 523,97 396.3 - 244 -
18 '~ 598.0 - s hb6.o - 25.4
: 19 o 479.6 ,. 460.5 - ho
S ¥e20 - k269 o 3160 - 25.9
21 T 7 3538 - 302.2 - 14.6
22 4767 .- 337.2 =29.3
23 T 0 677.2 S k28 3 - 36.6
o2k 688.7 ‘ 473,77 -:31.2
25 - 397.9 - T 318.8 -19.9
26 419,3 ? 375.0 - 10.6
27 . 246 : 270.5 12,7
9 g ) h22.3 | *300.0 - 29.0
. 29 ' 14926 ¢ 413.3 =161
130 425.8 . 3533 - 17.0
31 q 726.0 387.5 - 46.6
32 473.0 - 'bg.s - 50.4
33 521.9 -, ~390.7 -.25.1
34 489.0 .351.9 -.28.0
35 152.3 - o 14902 - 2.0
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S Table 3.8.~<Continued
oo Fertility Ratios 1966-1971
Estimate - — e Rer Cent
~ Areas’ 1966 1971 Change.
.36 277.2 2324 - 16.2
37 370.6 295.3° - 20.4
38 64D.1 4431 - 30.8 .
39 549.7- h6h .2 - 15.6
Lo R 680.9 - 334.9 - 50.8
4 655.4 . T LO4. Y - 38.3
42 ' 3516.3 o »261.’-3» - 26.2
43 . 195.0 1550 - 20.5
S . 2589 163.8 -36.7 -
Lg 388.5 300.9 - 22.5
L6 464.3 1359.2 L - 22.6.°.
47 14883 © 335.0 - 314
48 448.9 328.9 - 26.7,
- 49 . 626.5 344.8 - 45.0"
50 704.6 ho2.1 - 42.9
51 43 . 354.8 -.28.1 -
52 501.7 392.0 - 21.9
" 53 362.8 250.0 - 32.0
.. 54 359.6 308.4 - 4.2
.55 374.8 1237.9 - 36.5 -
%6 ¢ 43,6 275.2 - 36.8 .
57 73,2 406.6 - - b4 2
_§8 _ .824.6 " h26.9 - h8.2
59 609.3 411, 4 - 32.5°
60 - - 602.4 457.5 - 240,
61 . 804.2 495.8 - 38.3 -
Source: 1966.and 1971 Census of Canada special tabulations. .

NI
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<«

'areas comprise port:ons of the cnty centre Oliver,‘windsor

S

-'Park Strathcona .and the Garneaﬁ dlStrlCtS These areas

';1are#characterxzed by concentratlons of aged, sfng]e

populatlons females in the JabOur force and apartment
‘h>structures. Areas=wfth population$ haying higher edocation
fﬂand relatlwely establlshed middle and upper class famllles

-ereflected moderate to low levels in fertlllty These areas

jare )ocate?vln the%ﬂestern part of the cnty (Belgchlc ing

'f;Laurler Henghts) and the eastebn edge of the city

'(Capllano Avonmore anﬂ Argyll dlStrICtS) The perlpheral

.
~

.idlStrlCtS of the cuty, most notably in the northeast

4

dT:dwestern edge and southwest _|ndtcated hlgher levers rangnng

ff from 400 to over 600 ‘The hlghest fe;tlllty ratlo of 685 2

s R

j?was reported for the«northeasf‘sector of the c:ty The

‘,r. . bt

«

'housnng in these areas are pftmarlly the snn;le detached

' dwell:ng unvt lt may be noted‘that the fertxllty Fevel

« . L4 ‘

“generally 0ncreases ln magnxtude wuth lncreaSIng dnstance :

ffrom the centre of the caty
ln the examlnatxon of fertlluty change it was
:hdete{mined that the c:ty fertlloty ratno decllned From 526 2

/'n 1966 to 383 h tn 1971 a decl'ne of almost one thnrd

E2

'\( 27 per cent) v ln anure 3 5, it wtll be noted that only

-

'»kone estnmate areawln the entire ctty regtstered an vncrease

= . o . .
. e ,
4 OB j
/
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'ln fertility between‘l966 and#l97l Peripheral areas
normally exhlbltlng high’ fertlllty ratlos experlenced the
greatest decllnes Mos t- notably. these greater declines.f
occurred in the Capllano; Ottewell Goldbar Avonmore, and
VArQyIl'districts located on the eastern part of the city,
.ln ‘the western districts of Meadowlark and RIO Terrace, and
an the northwestern districts of Calder 'KenSIngton and
Uelllngton. Such changes are compaL4b+e with the receht
Jdecllnes in the Canadlan birth rate. "These decllnes suggest
'elther a preference for: smaller famllles or, parttcularly ln
older areas that famllles are maturlng beyond. the famlly

formatlon stage of the llfeggycle.

I'n summary, several major trends- havung lnfluence
wath respect to the size and dlstrlbutlon of urban popula ions
may be noted: B S : o L ST

1.7 Central cities ‘are experlenC|ng decllnes in growth rates
2. Central cities are experlencang contlnual decentrallzat on.
" of ‘populations whlch may -extend beyond the corporate LA
llnutst o . : : v g
3. The suburban parts of the Canadian metropdlitan areas are
reflecting greater proportnonal increases in populatlon
- than the central clties.

b.  The central cities record greater absolute oncreases
than the suburban )arts -
§ ) .
5.  Annexation an utllnzatlon of hlgh denS|ty strucgres
.+ :in'the inner, older.areas of the central city. sddves

to offset pot nvwal“po ulatlon decllnes n
. ; y

'
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. The.newer residential development areas on the
periphery of the central city and the older, inner
areas- experiencing shifts toward high-density hous ing
are the areas of greatest population grcwth.

. : %
Non-family households have been'incréasing in central
cities and are providing a market for apartment con-
struction. ’ ‘ ‘ '

.Fertilify and household size have continued( to cline
over the past decennial period. . )
. - The épartment dwéll?ngvunit has‘increased in the

proportion of the total housing units. constructed in
Canada, and particularly, in Edmonton.

-



CHAPTER 1V
-

RESEARCH DESIGN AND THE HOUSING UNIT METHOD

Introduction

. The tnree basic componencs of the fesearch design
invelVe:
l,._the‘development of a modcfued hOuSlng unit post-
»censal est;matlon technlque' | |

2. the preparation of several series of postcensal

population estimates employing the modified and
unmodified'estimation‘technique; .
3. the assessment of accUracy in the population™est imates

deriVed; 'T.,

The strategy exercnfed is to prepare a._series of

R ]
postcensal populatron estnmates for. Canad1an c-tles and
# : » 7 : :
urban sub;areas exhibit.ing varying characteristics. The

‘postcensal'estimation peficd is the five years between 1966
and I97l. This estbmatuon pernod was>se|ected because

the I966 Census of Canada Qkyyuded the benchmark housnng
‘aand péfulat:on parameters .needed for~tne postcensal esti-
matuon'proc dures and’ the 1971 Census of Canada prov:ded

‘the’ parameters necessary to assess the accuracy of results.

‘\
o

73
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H

“‘DiscrepancieS;between the estimated and enumerated

'populatlons are measured and compared for the cities in

total and for the cities categorlzed accordung to several

control. . varnables, l.e., large versus small cities,

AN K _
grow:ng versus declunnng cutnes and the like. This

r

strategy allows\fhe determlnatlon of what type of estnmate
\aréa ylelds the most acceptable estlmates usung the modlfled
housing unit technlque. h o vp. I
. As‘stated earlier; the intent oﬂ‘thisiresearchpjs
to improve an ekisting postcensal‘estimation techhique.
These refunements or modlfncatlons were 1ncluded ln the

esttmatton procedures of the housung unit method dlscussed

‘In the nex; section. of thls chapter.

Measurement technlques are employed in order to

assess the lmprovement in accuracy galned when the
modlfled housung unut t@chnlque is used for preparing post-.

censal populatuon estlmates. ‘This asséssment of |mprovement

[

necessutated a serles of populatnon estumates to be prepared

for the same areas usnng the unmodnfced hous:ng unit method

-

These ‘two estlmatlon procedures were used to.

prepare postcensal popu]ation estimatesﬁﬁor |9.metrop0litan
) . . . . . . )

. o
-.areas; 10 central cities, 90 urban -centres of over 10,000

\

,population size, ~and for 61 sub areas wuthan the cuty of
: L o .
Edmonton. . In every case, 1971 Census of Canada populatcon
.7 ' i
\ : . 3
results were utllvzed to assess’ estimate error. : oF
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75
The Modlfaed Housnng Unlt Hethod

The housing .unit method for. estlmatlng postcensal

p0pulat|ons is the subject of the research |nvest|gat|on.

s

"ThES‘methodris a“censal ratlo technique and has been

suggested as a promusung procédure for. determunnng post-,
I

:censalupopulatlon estlmates for cities (Taeuber 1968
p. 70; Morrlson, 1971 ». PP 22-23, Starsnnlc and thter
71968 P 483 484; Zitter. and Shryock, |96h pp. 240- 241).

The current popularlty of. this technlque is demonstrated

N

in.a recent report of the U. S. Bureau of the Census ‘in
s o
which 178 metropolatan areas’ have llsted this method as. the

primary estlmatlon procedure used "(U.S. Bureau of the

CenSus, |970)L The prlmary reason for this popular:ty is

he- avallablllty of the symptomatic indicators -- building
ermits or utllntx_connectlons.-- at the municipal level‘

- . . LY ) ' » - -

This postCensal estlmatlon procedure anOIVes the

»

determlnatlon of rclatlonshlps between ‘a3 symptomatxc
indicator and- the populatton in a‘deflned area for the
mOst recehteceﬁsus date. This relatlonshlp, or ratvo

~.is then app{ned to the postcensal symptomatlc data tabulated

: . - .

\ .
for the same deflned area at .the requlred postcensal date

v

(Qrauman,ﬂ|959;_chapan, |965a Horrison 1971).  The housung

unlt method rests on the assumption that changes in_ the

& !

number of occupled dwelllngs for a glven area essentnally

7



“nreflects changes: in ﬂpe‘oopulation for that area (Shryock
.%nd/sieéel; 1971) .. Building &\rmlt or utility connectlons
"comprnse the symptomatic data series gsei\to determine thef_

ch:nge>on the housong stock‘between the prevvous densus

.

iperlod ahd the postcensal estimat:on data

?:51‘. . fi U‘t,

e ’ . .

llty connectlons have been’ used on ‘the

- »—tal

v,y

assumptlon that there would be a dlrect r}Iatnonship wnth

& .
‘occﬁpancy.-l.e., For every utnlnty connectlon there is an-
' v o *, P
‘occup}ed household ,Ihls\ls not necessarlly the case, in

<

ptgllty connect|ons are often maintained .even when the

! e K *'
»housfnglunit i's vacant and apartMEnt/structures are some-
* . - A .
tumgs ut|J|Z|ng snngle utllsty connectlons ' These o

v M '

|nstanc65 cast doubt upon the .soundness of the assum-;gon

v - v

ln addutlon l'fresearch has |nd|cated that pqstcensal“

:eS ti mate‘

:'}
dercved from( qblbc utllTEﬂ data revealed greater error
- Y. v

L thaﬁ estlmates based on. bulldlng records (McVey, 1965,

a

N \%pb; Qg;33) The_present |nvest'gatlon selected building

oermqt reCords_é% the continuous symptomatic data series.

ST The housing unit postcensal estlmatlon technnque‘ -

o
’ :_jnvofves two prumary Stages in its operation-
~ ’ /’ \ N

N e

T T le A determonatlon'of the net change 'in the number of

T exustung hous ing unlts since the last cen5us and . o
- ".., : '/
the :net, housmg units arsthen multlphed by the

J

L
o '14 N, -

RTINS lestcmated average size of household to 17;|ve an

estlmate of the pOpuPatron 1



¥

m\h}ﬁe advantages of‘the Hbuslnﬁrunlt method overcome'

. . . .
. £
! v, : .
A . . L

W
several of the deficlencies assocliated with the other post-
- a& . \ . N
censal estimation teehniques discussed £ First housnng unit
: .o RS

-~ E]

Lo
start& and completions are maintalned for cvtle& of 10, 000

~

~p®pulat|on or more, as well as for Census Metropolitan~ﬂrea//

'Hence, the symptomatic serles is conttnuous and readily.
avaitable for cities across Canada.. The ?ﬂﬁilability of
housing completion data aTlows for'refinement fn the housing
unit method. Heretofore, the method'ttanzed buuldlng per;

mit starts as the symptomatlc dana series (Shryock and Slegel

1971 p. 755). start only represents

'the cntent to build by the applncant -Hence, housing eomf

pletions represent a more accurate lndlcator of actual

-

"hou5|ng constructlon ln addltaon, there is a tlme perlod
between the issuance of a permit to buuld and the actual

compl~*ion. The avanlablllty of this contunuous series of

+

o b Rﬁ_ . ,
postcensal estlmatlon technlque in a wide variety of
7/

c@@pletion data allows for.the unnform application ef the
cities and wull reduce error due to 'uncompleted“ housingr
;stqrts and the‘tume }agebetween issﬁance and complg}ion.

. ~Secondly, a.fdrther refinehent isxmade in"the
housing unlt estimation technaque. This addltlonal refinef
ment: takes advantage of the availablllty of greater detanl

provided in the contunuous seraes of symptomatlc data

A
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Bulldong permit start and completlon data are recorded by *»

. e
type of houslng unnt i.e., snngle-detached, single- i} %3

: . *
attached, and aparfments. This allows appllcatlon of L ,;

approprlate household suze estnmates in the,?e&ond-stage
of the technaque. For example.\rather than be restricted
'\ to ut-lnznng an estlmate of household suze for the entlre

/cuty applued to the total number of h0usung starts for the

[
S

postdensal estlmatlon date, the avaolablllty of this. further

o~

detail in.data wlll enable the technique to UtlllZe an

.

estimated average household size for'apartmeﬁts, an

-estlmated average household size forfsingle-detached

1

dwellnngs ~and’ an estimated average household suze for

glngle attached dwellrngs. This moduflcatlon wall provide

C the approprlate welghtnng accordtng to the shufts in gype . L

‘

“of dwelllng contruction experlenced by the ﬁlfferent cities.

|nally, ube hous:ng unlt method is hot complex .in =~

llts .computational form and is not costly to execute "The
o N y ) ’
method is simple in conceptimand requires lattle expertnse
to use.. Avallablllty of a contlnuous serles of o~

symp@bmatnc data (bu:ldnng permlts) at the local level is

ruggntal in the selectlon of this part:cular techn:que

‘her reason is the relatlvely recentf improvement in the
}

‘record keepzng at the c:ty level most notably Wlth regar4

the use of standard derumltuons of building- type ;starts

’

. AR - ‘ ' o S ¢
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4

A L4 - . :
cdmpletioné, and units under construction. These improve-
mepks alone would have bearing upon the rely&ive accuracy
- ) o .- B ’
of this technique at the letal level. S ‘ 4

'

Fiéure h.1 portrays the sequence of steps involved
in the modified postcensal estihation'hebhqd 3s followed

in this’reseerchf These procédhres were applied™

preparation of total city estimates, as well as_foh
) " i . . 3 R
estimate areas within the city of Edmonton. Avaitability

Y o

R4

of additional information at the census tract level
o - . ? ' . . e . i

permitted further refinements to be introduced into the,

‘prdcedqral estimation sequence. These'wiil‘be discussed

v

. ‘ ) : ) .
in the’next chaptes.- . ‘ R

SN e

'

The quified.method;iqvolves'qleven basic steps

through whichebostcensa]fe§timates can_ye obtéfnea for
9 ’ . Tl S . ~

small geographic areas.” A$ indicated in the fogure, these

eLeVen stepssare rep”‘““"for each Expe of housngg resultnng

RS

in three’ sub estnmates wh:ch’

re then summed to arrive. at

a total?estimate of'pophlatioh tn occupled housing.
B ’*

 ‘." Step ' 1 nnvoIVes the determcnatlon of the number of

occupied housing units, esttlng in the 5e  
8%

ed esttmatlon

~area at the tnme of the most recenﬂ census.vé%Me net housung_v

R

" change in the estlmate area between the most recent census

date. and the postcensal estumate date is then assesiﬁq usang.

the symptomatlcllndlcators. Housnng unit completlons W

L

&
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m(Step 2) are- added to the housnng unit converS|oms (Step 3)
‘arrivﬂng at a total housnng stock to be lncluded over the
es}imate»perlod.‘ From thls houSan total, the demolltlons

(Step L) are deleted resulting in a net hous-ng u&%t figure

bThis.net housing figure~when aﬁded to the census housing

1

"total determineé an estlmate of the housing inventory for
the postcewsal estimate date” (Step 5) » o

The second stage of the procedures |nvolves,

N

)

converting the esttmated holifsing flgures 1nto an estimate

of .the populatron. Thls |s done by applyihg an estimate
Sy

,of the populatlon per occupled housing unit (Step 7) to

the estlmated housnng lnventory (Step 6) Thls operatlon

R
)

results ln a populatlon est]mate for occupled unnts (Step 8).

for the estlmatnon area Slnce the operatlonal procedures'
X

to this,stage are repeated for each major typeoof housnng,

7Step 9 involves the summatlon of these |ndJVIdual populaﬁkon»

.estlmates ~ The . rematnlng component to be consndered == the

lnstltutlonal and collect|ve populatlon (Step 10) -- is then

.

addii to- the :sum of eﬁﬂqmates (Step 9) resultlng in a fnnal

- popu athf‘estlmate (Step 1) for the desugnated estimate

.

area. o o \

Estimation Assumptipns
. - -

=3

As wuth any estlmatnon or - forecastlng technuque,

there are assumptlons associated wnth the Pprepared esttmates
oL T o e ' v
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umportant

not only from the stan¢po nt of the esttmate~user fwho must
.z. v _ 0
but also as ‘a

I

¢ -%-

The problem of populatlon estlmatoonensﬂa sumplé

?

§ -
task for areas whnch areﬁcharacterlzed by* gﬁah&llty |q§the
. < N & “ ‘“ﬁf ' e
size of ‘their populatlbns gver a perlod of se%eral'aeﬁﬁ‘es f
\5, o > % ' '

or census peruods- and for which no dramatlc chéﬁi&* % ff

fludtuatlon |n the economic and socual condltlons of &he v

¥

est:mate area Ilkely occurred over the estlmate per:oJ

.

b

larger more complex areas: whlch have experlenced mauor

. !‘\,,'
\ 5

~&Qci%l and'econémicfswings.-the task of populatnon &;tl"

S
v . J—}b

,[_

mathp ns more d:ff cult.

f .
L . -

that are specif{ed in prepaning 50&,J

are customarily ekaesséd.nn the form Ofk

.

Ihis,,of'course. is consnstent WIth the L




‘formulétion of assumptions, estimation becomes tantamount
. . - A i, . . B ) o\

. y) | R ﬁ:'ﬂ-\ - ' . - ' | . 83'

{ . . S N
to mere speculation. As an illystration, -a‘population

projection assumes that the Fattdrs'inf]ueqcfng births,

> f

d:aths, and mrgration w}ll'interact in a manner that will.
' ' ‘ %

ﬂresult'in'the prdjected figure (Stanbery, 1952,..pp. 2-3).

The baaic‘assumptjona which the modiiipd postcensal

estimation technique.required Tn the determination of the

4

’populatlon estlmates may be - stated as follows

>

1. That changes in the number of occupled dwelltng upits
o ]

: essentlally reflect changes in the.population. ' i

2

2. That the average size of the household nn any estlmate

‘area wnll be closely related to the type of housnng
ol

-avanlab]e in that area.

" 37 That the proportion of vacant units in the estimate
' s . , L R G
area remains unchanged over the estimate period.

h'; That the proportion of ebllective and institutional

populatiohs,in the estiﬁate area remains'Unchanged
,ave? the.estimate“pefied.

Al)erat:on of any or aﬂl of these basuc assumpt|ons-

may have completely unpredlctable consequences on the
TN ) . . ) k]

reliabiPity'of the p A téensal estimates_

The unmod/ified housing unit method for determining

posteenSa] Hopu.atlon estcmates fs well documented (McVey,

% v

1965;A$hryock, 1938;.Shryock, 1951 ; Shrybck. 1957; Shhyock

R



. Starsinic and Z:t;er, l968 tht$r Stars:nic and word

Fytme A ‘ ‘ ~.
. //\ S ’ : . . + f " 814
and Lawrence, 1949; Shryock and Siegel, 187]; thter.and\/J,

Shryock, l96h Stegel,‘Shryock and Greenberg, IQSb;

&

th\\ {

l968).@§A moreurecent study by Starsinic and thter (1968)

por.- on the accuraey of the housing. unit method in its

A~ ‘catinon to 47 metropolitan areas of the United States.

ii~i general conclusion was that while ‘the method :shows

prom =2, ttzre is need for further refinement in the
N ¢ .
in Jcatcrs (i.e., building permit data). This refinem%§J
on” :rned estimation of the lag between issuance of a
cibdi permit ahd:the actual COQPF@tjon; The modified
versi . n of,the housing unit method suggested above will
utilizevéompletlon datagand, thérefore, will be a step‘

toward resolvfnd this dlffECUlty. fA'éhortcomlng of <heif

Study IS ‘that thq cutnes Selected for testlng were all

L .
growth centers where special censuses had been conducted i

postcensal fears. These special censuses are ut:lnzed for

the check on the accuracy of the estlmates prepared by the

housmng unit method, Low growth cnttes or cities reflectlng
A . .

decline or stability are not'likely to finance‘special

'censusgs.and3 therefore, these types of cntles havg not been

included in- any test of the housnng unit method.

LA
i

Several‘exploratiOns into the applicability of the

. IS . - | ) .
housing unit method have indicated‘a‘lack of extensive
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testing.. ‘In several ‘cases, the method has not been

-.consisten’ly ;kplied to variqus cities, ®.e., the’

/
. . l -
computational procedures have been modiﬁﬂeq‘to "fit" the

A
available data. The uneven quality of da:a has influenced
‘the precigion of the estimates.” Morrison states that it is .

" rare where one method has been applied ,to everys population

in a cbmpytational]y consistent manner (Morrison, 1971,
p. 25). E _ : .

e T N
Stratification Vartables E ' :@E

Several exploratlons |nto the@%ppllcabullty of the
unmodi fied houscng unit method have revealed ccnclusnons
that may be suspect because of tha-character of the cities
used in the tcscingf Rosenberg (1968) suggests‘thac

étratifying-phe_test cities'according'tq different urban

. ' N )X} ¥ ‘ :

. s . L 3 A
characteristics may aid the _investigator .in determining with

"more precision the level of accuracy of the method utilized.

‘Earlier testing had not systematfcalry controlled for these

variations in urban aractertstucs which may. . hav7'contrn-

buted to the lnco sistency of the test reSults This
research purports to determine what urban characteristics
are assoclated with greater prectsuo _of»estamates. The -

cities”for which estimates'are prepar d are straalfied

accordlng to the follownng character&fﬂics and comparison in

A SN
v

e T -
el e R . N
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TN

estimate error made:
A}

~

a) Type of construction in the postcenshl
) Size categories of cities.
c) Growth patterns.

d) Annexation experience. .~
a8 \ N L a

e) Household size.

f). Age of city.

I'ncorporation of thé§e control variables in order to

-

. “ i . . . . y . . . .
‘assess their significance for estimating error . using hou

p]

-

wndata has not been done ohwa-lgrge'scale in any'single

research éf?ort (Hogrison; 1971, p._ZS): This feature.af

the research will.determine the conditions or urban characr-,

86

sing

»

teristics. associated wjth estithate accuracy. For‘exémplé.(

cities with a greater proportion of apartment unitgvadded‘

over the postcensal period may be associated with higher

-

estimite error as it may be more difficult to estimate the’

- *

,aVErage’%ousehdld_size for apartments. 'Esti

g

ma

te error may

"higher for cities experiencing annexa;ion<askoppog£d-to"

' - ~

\

citiesiwith little or no annexation during the postcensal

-7 B 4

period. Larger-cities and cities experiencirg adheﬁégibn”5
w . . s h e

- " . 6. ) - . S _ - o . .n’.m.l
‘'would be expected to be rapidly growing ‘and possiwﬁﬁ? e

siog

v

feflettlng an "abnormai"’populatiqn or highjy»mobjLeAfég

popu%atioﬁ, ‘The household size control VSriaydk will

~

e

e

be loWwer for larger cities as opposed to smaller cities; *“



Sea,

! : L . -
\\ L -
. 8llow an .assessment of the magnitude of error associated

. v - E .

with estimates for areas experiencing an actual change in

average houysehold size over the postcensal period. .The

#liﬁited testling that has been reported so far has been

restricted fto cntles experuencung populatlon gro@th

(california
Greenberg, j95&;_$tar§inic and Zitter, lSBﬁfiZitter.and;

/Shryock

l?ﬁy;‘2|tt§r, Stareidic.ahd Hotd,41968).

vhrﬁéf'diseussion.of the'ﬁay each‘yar}ahle te%fects
the bd;hlati‘n dyhamics wﬁthin ah urhan area andwthe
expected relatlonshlp Letw

th{vmagnltude of the varuable

.

and estimate error wlll further Justlfy the selectlon of

'theSevnndfcators. . _ T
3 : . . . .

Y e ‘
<
Construction Type- . o L v
- . . “ . . l\; Ay
° TN . L .
, '< "~ - Generally, activfty in housing COqstfuéxion has U
il R N '} e

been ﬁsed as-an lndncator of the economic well-beﬁng of an

(urban area In addr on,
N '

assocuated with types of lnvnng arrangeméﬁtsaﬁ?%muly llfe

R

Y

the type of hous:ng constructedviﬁ

cycle‘stages populatnon s-ructure, and moblllty. It is

_assumed that the snngle detached dwelltng unit (famlly h\)

type. housnng) would be ‘more @ndncatlve of populatton , _'

. @taballty, i.e.,

-

area or munncupallty.\.Hhereas,

home.ownershlp reflectnng commltment ‘to the

the apartment'structure Yould

o . '
-

57 Shryock, 1936 Siegel, Shgyock and -

«
.'\ L. u

v

1
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~City Size

. 2

is llkely to be assoclatkd wuth hlgher vacancy rates in

o

'the level of estlméte erPor wnll increase.

. , RS N N . -

/' . . B o . .

- .‘_-' . h Vi : . . .» ‘ ‘88 .

’

o - B ot : . . \ .

be mbre jndicatlye of populatjon chahge,,in‘that resudents'

AN
of apartmsnt unlt% tend to be young singles or marrned

a . -

wlthout chlldrep and are lnkedy to be more\moblle. Further—

o
more the tendency toward mobility bywapartment resnﬁents

{ ~

. b "
predomunantly apartmeﬁ% areas. lt would thqrefore be £

“ . N

E N

'expected that as the proportlon of’apartment units increase,

~

” -

L, - e ]' ! )
There are,seyer@l-asﬁum5£i°“5T”ith regard ‘to esti-

oL . .
. . - ]

‘maflon'atCuracy asspaﬁated'with clty size. 1 f the munici-

.y

”pallty is large‘tn pgpuﬂatlon skze, consequences of popu-

. ‘;( #
latlon moblllty (ln and out mlgratlon) are llkely to be .
conceafed. It]ls also llkely that data sounces for the
A - -

kéyﬁbtqmatic indicaxor (bualdung pgrmnis) are more sophnstui
o T - ‘o B

Lisalikely to imoroye as'theEClty inereaSeé in papulation

. N o .
catedﬁ Toutinized,‘and,accurate, i.e., the quality o data(.

- - . - B A .

.

e

( .
:sizef Concom|gant wuth city populagzon increase and the

. ' ; [ . . . A Y
complexlty of dec15|on maklmg, emphasis is placed upon more

'detall and accuﬁacy in data rouéﬁnely collected by the

«various munlcnpal departments It is expected, therefore; .

5

- b} . . ‘ i

that.estimate error wull»varyslnversely_WYth the size of the

. . o . el - o o ) : Y ) v
urban unit. SR »

>
n

ad



‘Growth Rate T : B & :;

The city’s or sub- unlt s‘g{gyth rate would be -
P

indicgtive of the area s economlc actlvnty. ‘Agaln

assoc ated wnth hlgh economlc actlvuty and populatlon

)

growth would be the lncreased .mobility or migration input .

. — o ) [4
into the ciﬁy or area.ﬂ\:T;F\+n{mlgravfpn would inflyence

Lo N I8

the cnty s population structure by provudlng younger adults,
A o

basudally in the economlcally active and reproductlve age s

’
- o

groubsL Consequently, the popu@atlon structure’ would not

..

only be lnfhpenced by the young mng;ants themsel es but also ‘
thelr tendency toward higher fertnllty b aﬁlor.’jThe ;w

reveyse s%tuatuon WOuld llkely pégva‘Tkif,an area

experienced excessnve out- mlggag\on In euther case,. an

5

abnormal“'populatlon structure would ‘be the consequence.
wlth elther excessnve out-'or ln mlgratlon for an urban-

area, the average household sﬁte may pbe substantlally l ar\éﬁwo !
: : : e ' :
lnfluenced%and Aconsequently, affect any estimfation

technaque that utlluzes the average household snze |n the

v ! .
N

2

-computatlonal formula.\”

bt is'expectedrthat-accuracy wilb improvefas‘the

- e \

-

populatlon growth ‘in an area approaches stabnluty (no growth) »
and,,conversely,q that e;tlmate error Hl]l lndrease/ag the
areal unit reflects elther sugnlflcant growth or decline.

. ) .

()



J""%rmexa’ti(on Experfence
) Annexation oﬁblana or'territorial expansioh?of‘the
city may inflbenceiestimate errOr ih.two ways‘ Flrst by
v\'.‘ anhexatiogﬁof lano parcels already conta}nlnq residential

| units, the mUﬁicipallty'record-keeping unit may not have
these'annexedrunit; recorded in the deta%l cequired or the
. ‘deflnctlon§ used ln the area prlor to annexatlon may be.

. 7

|§compat|ble wuth the prevallnng munncnpallty definitions.

Secondly, cutles experlencang anneﬁgtlon are Ilkely to

&

reflect hlgh growth rates and the "“abnormal" population
structure and movement duscussed un&%r the item cited above.
% *7 Annexatnons may be adJusteqifor‘%y utilizing muni-
«“;’ . . L

-

cipal verbal descrtpt\ons f propOSed l-and acquiaitions.

These descriptions fully document‘the ne ladd'area~and -
< ] : ' ‘ 3 . S o

usually provide .actual ounts or estnmat s of dwellang units

\

located in the area at\fggrtlmé of annexation'. Hence,,the
’ . .

~".‘1.
3’/ Comajor i

annexat

nfluence on estlmate error wull be that of growth by
io

't is expected that estimate‘error will vary

dnrectly wlth the - annexatton experﬁence of the urban area,

Household Size

-
4 o A‘
>

23 - The most'yuTnerable-element in the estimation
"sequence is” the aséumption ofvno change in household siie
over the estimation period. The stratzgy for this variable

o

is to calcﬂiate the a ?%al'changelih‘the average household
R ' oo L . _ . ’ <
- size between 19366 andi:§7$éforgeach estimate area. This

>

o . - .



/

/*
]

\

) : ’ : . ’

o | 1/;‘*’/f//\\k t .

would enable the researcher to assesskt e magnltude of

timate error assocnated with. change 4 n household size’
(. *

or each‘area.
lt is expetted that.eStimate‘errbr willlvary directly
with change in the'arerage household‘siae over the
estlmation period. The modified‘Eensal latio procedure
bropoéed will j ude the approprlate g;f:ehold size ratio

for. each’@&pe of housnng thereby allowang the estimate to. ose
»

‘welghted accordlng to the emp asis in housvng actlvnty over

=

. ‘ ' N, ¥
the estimation perin. This would amel jorate ,the dlstortlng
7 .
influence of usim@ the total average household‘size*whﬁch
would be weighted in the dlrectaon of the larger number of
Y]

single-detached dyelllng unlts alreadﬁ exlstlng |n<the area

‘Census data for 1966 reveals.that~there is . a sugnlflcant

dlfferenee between the household size factor for the

»

apartment versus the snngle detached unlt

Tabie 4.1, verage Number of Persons per Household by Type
of Dwe lzng, Metropolstan Area of Edmonton . 1966.

o .. |
'bwelling'TYpe o " Number of Units - Persons per Household
: o : o o ' ’
Total Dwelling Units N 110,224 - 3.5 .
Single- Detached 70,784 A R 2
Single-Attached” = 6,362 : 4.Q
Appartment/Flat , 32,667 2.3%

) .

:Dominion’Bureau of Statlistics. - 1966 Census of Canada, Households

and‘Familles! Household Characteristics by Structu-al Type and
Tenure of Dwelling, Vol. 2-7, Ottawa: DBS, 5939, rables L4 and 45.

: .¥ . o : .
ey
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Accordingly, if an urban area reflects a greater,

'percentage of'apartment'construction during the estimation
period than single-detached unit construction, it w§uld be
- . S - a . : : :

expected that there would be greater error in popuiatlon
estimates lf the a%arage household size for total gQUSinﬁ

- was used in the computational formula.

- . 4

This investlgator does not suggest that estimate

error will be completely ellmlnated by usnng household size

>y i
I

ratios- appropriate to the housi b activity, however,'fwo”
'expectations canﬂbe set ferth; it is expected that" .
populatlon estimates usyng the modufued censai ratio.i
technnqueiwnll reflect greater aCCuracy than estimates
preparedSUSIng the unmodlfled censal ratio technlque and"

estimate error will vary dir wnth change in ‘household

size'over.the(5>timation period, ardless of method

utilized..

Age of City

1

Older cities are likely to reflect a stabilization

or decline in'ecdnomic,activity and population size. The

Q

decentralization of both |ndustry and populatlon are llkely

to affect the older, Iarger city rather than the younger

still growing city. The younger cities are still iikely tc
be suhject;to economic infiuences‘and concomitant pbpu1ation

VA .
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- \ - .
nflux. - ln additlon record keeping in the older cntles

u
-

is ]nkely to be more standarduzed and accurate and, there-
fore hngher quallty in symptomatac indlcators would be

expected. It is ex%ééted tH%t accuracy in estimation wlll
S . ’ »

vary djrectly wnth age of‘city.

The indic3tor of age of cnty selected is the census_

vyear when. each cnty reached a pgpulatlon suze to be first

reported in the natlonal census (Schnore and’ Evenson

.

'1966) Th:s nndlcator was’ used for the central city of both

,the census metropolltan areas and maJor urban areas

A dnfferent age of area |ndncator was used for the

-Edmonton sub- areas Date of annexation or amalgamatlon and .

. sub- dnvus:on reg;stratnon dates were orugnnally selected

however neither of these adequately dlfferentlated the sub-
areas. Age of comffruct:on proved ,superior to the above
lndlcators and these data were avallable in cenSus tratt

&)

publ;catlons Each sub-area was classnfned according to the

proportion'ofldwelllng units constructed prior to 1921

»

Assessment and Measurement

ln .order to assess the |mprovement galned by in-

corporatlng the modnf ‘fad postcensa! estlmatlon technlque. two

series of populatlon estnmates are prepared for the munici-

\

palltles and metropolntan sub- areas.‘-As indlcated in

~dTable 4. 2 Estlmate Series A represents the postcensal

populatlon estnMates prepared for metropolntan sub-areas,

N

o
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using the modified'dnd»unmodified housirg unit method.
‘Similarly, Estkoate Series B rfpresehts posfcehsal estimates
determined by the two methods for the munieipaffties o he
’resulfs derlved usﬁng these two techniques can . be eompared
to determlne ‘which method provndes the greater\accuracy in

fpopulat:on estlmatnon

‘ Table 4.2.-- Postcensal Population Estlmate Ser|e5‘
\ . Summary Informatlon 1966 1971 :
Estimate Housing - T\ Estimate Building Permit Data
. Method 8 , Data
Series v Area . . Source
- Used : Required
A-1y unmodi fied - city sub-area starts " Edmonton
A-2 -modified city sub-area = completions .Edmonton
“ B-1  unmodified  municipality  starts | C.M.H.C. :
B-2 modified. “municipality ' completions C.M.H.C. |

'tentralfﬁortgage and Housing Corpofation.
" Two' basnc approaches are presented in the assessment

.the modlfsed po;}censal est}hatlon technlque The first
a proach nnvolves t he evaluatlon ‘of the symptomatlc

indicator and procedures used in the preparation'of estimates.

Soawy

he second ‘approXch nntorporates tyo'measurement techniques

v.whereby the populatlon estnmates.gen:be assesSedgin)J@rms of -

A

~accuracy.

I'n the,evaluation of the sympxomatlc indicators,

/. specnfic attentlon wlll be dcrected t0wamd the qualuty of

bunld?ng permlt |nfoxmatpon.,the.relnablYJty~oF the-sources,-
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the detail in data provided, the availability of the

indicators as a continuous ser esy consistency in recorc

JAE

B

keepijg; and whether the ihd?q%&of $ourc%é; re the best
sodfces.‘ ' | | - o a(\\> |

| QQélity of data retrie;éd from both the building
perﬁitlrecords and frém-pﬁbligations fgleased By Céntral
-Mgrtgage and Hbusfng Corporatidn are'che;ked for’a;curacy
i;/repérting;by matching wifh cen$Ls data released from thé
l§7l Census Qf Canada, Local housipgAfotals defived'frqm
bui&ding permiﬁs can be matched by type of construction
with 1971 Census of Canada figures at both thé»qity level
and census tract-]e?el. These qua)ity checks are iﬁcpr-» )
boratéd Qhérgvér possible and fééorted in the next chapfef;

.In.additioﬁ;'phg estimation procedures aTé

systematically‘é*amihed; vTHese methoddfjgical aspects
iinclude the comparébflity of’the'estimate areéé; ocdupéncy
Eafios,‘;dmbietiOnlfac;ofs, and the secondary estimatés’df
ﬁhanges ig"househéld sfze'aﬁd noﬁ;residential pppulatioﬁs

(fnstitutidn{%/collec@iVe popula£ions).

With the second. approach, there are $everal‘standards

possible for evaluating the accuracy of a population -
‘estimate. One can measure theﬂégreement of the estimate with

another type of independent estimate, a fidure obtained from

a»popufatjon register, or an actual census count (Shryock_,



fvyéldwggfgel I97| P. 76%) The estimation period from

'wﬂuneil |966 to June 1, 1971 waé selected in order to take

i» . ’_L . : » -
. accurate postcensal estimates.. These discrepancies or

S, S ’ . 4 96
& . . .

'

J

“advantage of I97l Census of Canada population results for
purposes: of assessfng.the accuracy of populatidnbestimates.

'

. 4 - :
The four series &f estimates are then compared to the

actual population counts in order to determine which
method,-4'unmod§fied or‘modified - yields the more

. & . AN
.2 . - - .

[
S

errors . are then presented as numerlcal and percentage

deviations from-the actuak:figures.'; . -

A summary measure of‘errer was?seWected which

"allows the accuracy bfvtheetwq methodé toibe assesséd fot
all estimate areas and Qarious.groyps of areas. fh}s

‘measure is deri .ed by.adding,all‘tﬁe individual absolute

'_differehces,‘disregarQing'the signs, and dividing_byi;hel_

number of estimates prepared by a given method. This

-t N

measure indicates relative error independent of an area's .

.

absolute population size, hence, weighting Lafge and'Smallf

N

) N . - .‘: .
estimace areas equally. This easure. is form%;ated in. the

following manner: n

.,\\-v‘ " L -" ‘/‘. . ' ;

S = N Co , . "
; e ' . . ( §J

W

kY
v
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< n
= L
td D : |=‘ P
N
\- ~ . oL . . B
Where:. P = observed population : N
E = estimated population ’33
N = number of estimates '%
'\
-The cities, for whnch estlmates are prepared are

grouped accordlng to the varlous control - varlables Rapldlyv

@
’growang cities are compared with stable or decllnlng cut ies
N

[
LA
"

with respect to accuracy of the estlmates ' Cnﬁnes wnth R
¥

(con5|derable annexatlon expernence are compared with cntnes
‘w1th l:ttle or no annexatnon enperlence. Cntnes~which have‘.
recorded changes in: the average hOuSehold size are compared
with catles where household size had not changed between'
1966 and 1971 Older cntles'are compared w:th y0unger’c:t|es

and c:tles experuencung a large'proportion-of apartmentd
constrﬁction'during thefpostcensalhperiod are.compared with
cities that have experlenced less construction'of thfs type.z
| The last phase in the'testlng sequence w:ll be the
determanatlon of estlmate ‘error of this method at the small
area level . ‘Populatlon estlmates have been prepared for 61

4
estimate areas WIthln the Clty of Edmonton. 'These estimates
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will be measored for .error agalnst ‘the populatnon figures
for‘eomparable—ereas provuded by the 1971 Census of Canada.
vThese estimete‘ereas are formed by group:ng census tracts
to attain comparabllity over the estlmatlon perlod The
‘_eetnmate areas are then grooped accordgngtto rates of
pooulation gfowth and majom type of housing'end the lemei;
of accuracy between the groups estlmate areas compared

A second summary measure lncorporated in the
anaIYSLs of‘estimate eccuracy is Theil‘s U statistics. Tmis
measure is based on the comoerison of tke estimated popu-
lat%on wjtﬁ the.obsetveo_pobulation perameter fgt the
estimate area  (Chisholm end‘whitaker 1971 pp. 161-167).

1ts computational formula is as follows

?

'\I%i<P—A‘> o

Where the P;

population estimates

A

; observed populations

N number of estimates
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/> *The denominator of this statistic normalizes Tt so

that its rangéfin"valué is the clo;ed lhterVa]vof zero to
one. Thergfore.-whenlu.is equal to zero it représents'a‘
'perfect'estiha;e. sincé the estimate would equal actual;gﬁé
Pi.—'ﬁi = 0 for all e . ates. Coﬁver;ely,‘when U is equal

to one, one would have all extremely ‘incorrect estimates.

(See' 2-pendix A)

 Research Propositions
In the follo&ing analysis, sevetal research.
propositions are explored with Xespect 'to. the resulting-

accuracy of the.modifiedfhouslné-q

it méthod; The major -

research proposition concerns th improvement in accuracy
of‘postcensalypopulation.estimates using the modified

N i . r ! . -

housing unit method.

Proposition 1. It is expected that the modified housing
‘unit method will yield more accurate postcensal population
- estimates than will the unmodified housing uni; method.

fhe following research pfopoﬁitfons refer to the
modifiéd housing_unit methdd'and Strétlficaéibn’variables
only.' Using fhe médified hqysing unltvméthqd,.it is »
‘expéctéd that: | |

Proposition 2. Estimate error will vary directly with
the proportion of apartment units in the estimate area.

Proposition 3. Estimate error hiil vary lnversel§ with
the population size of the estimate area.

Proposition 4. Estimate error will vary directly with
the population growth rates of the estimate area.

Q



ProﬁoSition»S%> Estimate error will vary directly wigh

the population’decline rates of the esfimate area.

Non

Proposition 6. Estimate error will vary directly with

the territorial expansion experienced by the estimate
area. over the estimation period. :

Proposition 7. Estimate error will‘varQ direCtJyIWith

change in the average household size experienced by the

estimate area over the estimation period..

Proposition B. Estimate error will vary inversely with

[

the age of the estimate area. -

100



%;_ CHAPTER V * 4

EVALUATION OF SYMPTOMATIC INDICATORS

.dntroduction
lvln the cé%rent Jnvestigation, population estfhate
‘series were derived usiﬁgAsymptomatichindieators gétheﬁed
from two‘different sources. ‘The population estimates
(Series A) prepared For Canad:an c:tuee resuwlted from data
obtalned through Central Mortgage and.Hou51ng Corporatlon s»
._central offlce in Ottawa. Populatlon estlmates (Serles g) =~
, produced for sub- areas wlthln'the C ty of Edmonton ‘A |
‘utélnzed data sources prov1ded through tWe local bulldlug
inspection offlce. The possnblllty for indicator refinemeht
and the dlfflcultles encountered in data asseﬁblylvaried

. \
iaccordlng to the sources used.

The utnluzatuon‘of two sources for the collectrqn

‘of data and the preparatlon of the populat|0n estnmate
>

serles necessitates that this chapter be organlzed by

hsubstantlve toplc,Aeach of which will be subduvnded

terms of cuty and'sub areabestlmatoon)procedures ‘Ford)

example, dnscussnon of'hou51ng categor; deflnltlons would -

be followed by separate secllons pertlnent to cnty sub~-

_areas and Canaduan cities.



were'idehtiqal; two basiic sources of the indicator were

‘Cﬁ;y'Sub-Aheas T o e

of Statistics prior to the cdnduct of thefl97l Censusgof 7m>dw

the estimate area is cotermlnous wnth

> —
SN \ .
ap TN ‘ : ' ,
re W 3
) T—
102
s s and Collection of £ w
‘oyrces an ollection o ata .
- - e :
Although the symptom tic indicators utilized in the

—

derlvatcon of the two, postcensal populathon estimate sernes

P - o

employéd in,this‘hegearch. The fustification for the
e . .

employment of two *sgpurces was that the sub-area postcensal
_ . . . e A

estimates required Rnowledge of exact addresseS»fo} qpusing

.0

‘activity in order to p?operly code them by local isub-areas.

" w— b

This refinement is only aqulable at the local muhicfpality

lewvel and rgquired,acceSS‘to the actual buitding permit o

- h -
t

records.

The Clty of . Edmonton was‘subQ.vnded into comparable . vg

» *

areas over the estlmatnon pévnod Slnce several 1366 censusjv’

tracts had been offlcaally 5ubd|vuded by Domunnon Burean

L
@ D . ‘,:A S

Canada, the ~estimate area was de{ineated for purposes . of

this research. The estimate area is statistical area .

thag is comparable over the.estimation périod between: .5
June 1, 1966 and Jﬁne I,.J97lﬂ’ In the jority of cases,
. ] . : ] R

1966 census

htréct,toh??guhatfonw A comparabullty Ksble is lnC\Nﬁed .
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in Appehdlx B lndlcatlng the similar: 1966 and 1971 census
e a
"tracts. anure 5. portrays 61 estlmate areas delineated ‘

v

for the Clty of Edmonton. The large estlmate areas in the

'northeastern and southwestern sectnons of Edmonton could

. g )
not be subdlvnded further because the 1966 enumeratlon

a

areas were not compatlble w:th ‘the 1971 census tracts

"deSIgned for these two® growth a4 ecs.
| All COnstructlon actnvnty onQOIng wlthln the
cnty requures the completnon of a bunldlng permit form - s
whlch is kept on file in the cnty s bulldlng lnspectlon
office.- Bunldlng permits are requnred for a wade varlety
(ﬁ?‘bunldlng actnv:ty such as commerclal signs, plgeon Iofts;
fences, garages ‘rumpus_rooms; basement suntesw new. |
residential buildings -demoiitions .conversion ) commerciaT
renovatIOns and new establlshmehts' and allvmultlple unit
constructlon.‘ Permlts for commerCIal establnshments and
€3 O’
sugns are. flled separately from the other types of bu:ldnng
\aCthItY : Nevertheless the task of data assembly requlred
fllternng through a large number of irrelevant construction
& permlts ln order to’ retrleve tr" new housrng,_conversion e

'and demOllthn records only There were approxnmately sux

'.to elght thousand permnts per year contlngewt upon the:
§
fluct atlng const. urtlon actlvnty wuthun the munlcupallty.

The Bulldlns lnspectlon Branch of the _Edmonton
1

:Planning Department |s~responsible'for the completion of

?
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{

The‘building'pgrmit isvs;andardized an

el

the bdilding permit and for énsuing Suildihg.inspections.
l'had not been

modified or”reviéed dufingithefestimqtion berfbd. Arrange-

ments we(e‘mgde with the Plannfﬁg Departmént tdkgéin direcf

R

access to these building permits forﬁthefperfqd from ~

~June, 1966 to May, of 1971. The da;a\colléction reQuifed

w

approximately seven weeks .of labour idnd involved the éctual*

recording of information from'l3,187~indiviﬂua[ housing,
construction records,_;Sée Appendix C fpr the tabulation
form utilized in the retrieval of building permit“aata.;

~

Cities and Census MetropolitanvAreés.’ E . .  . "V

Central Mdrfgage'and Housing Corporation (C.M.H.C)

. provided access to building ihforhatidn-aggregated to. the

City7lévél‘on]§."Thése data aggregations were derived

.from information prdvided to C{ﬁ;H;C. by indiVidual cities

throughoutiCanadé. "This bui{ding permit information ‘is

housed in C.M. H.C.'s ceh:(al offi;é in Ottawa. "These

>

'datada?e’filed by yeéf_for eéCh‘cit§ in houﬁing‘ledgers;

Data transcription forms_weré'compjéted and ch cked for 1

102 cities by a research assistant ‘in Ottawavemplqyed;by

this i?vestigabof;‘ (Appendix c)

. ) T : _ o
Data‘aggregatiops by&fype of houéing for the

census metropolitan areas were retrieved from the _ -

*~ New Residenitial Construction,ﬁéﬁ?hly pdblf¢ations of

LI



Statistics Canhda (Statistics Canada, 1972b). These
pdblished data are in.actuality obtained from C.M.H.C.,
howeyer; the_monthly tabhlations are presented in the

"necessary detail for the nineteen census metropolitan

areas used in this study. This monthly series contains

'

o

areas ‘and urban cénfresiof 10,000 population and err. This

)

building permit information, howéver! is not presented by

» housing‘fype‘for”ihe urban centres. Thi?{deficjency

[

necessitated data retrieval from the housin - ledgers at:

106

1

housing start and completion statistics for all metropolitan

C;HIH.C;ffof.the urban centres not classifiled as census

‘metropolitan areas).

‘

. o . £
Table 5.1 indicates the distribution of cities and

census metroplitan areas by province for which postcensal

_estimates have béen‘brepared. A%gotal'of 238 pdstcénsal-
o . ’ o . . Qe N :

y T

estimates have been derived for the 119 cities and census

metropolitan areas under investigation. The majority of

cities for which postcensal estimates have been prep

¢ .,

are found in the two most urban provinces -- Ontario and:

o

o

ared. -

Quebec. o s . - , - Bt

~

Symptomatic Indicators: 'Housing/;::s\\\

.The indicators symptomaticdpf population change -

J
inc rporate:\\Q'the'pqgigénsal estimation mogel'are-nhé

gai s and losses fn dwelling%unité'expérienced by .the

E

(
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Table 5.1.-- Distribution of Estimate Citlgs,,tentral Cities,
and Census néthOpolitan Areas by Provirce, Canada: 1971
‘Cities Ceﬁtral . Census
Province '~ Total .. 10,000 s Metropolitan
' a Cities , .
o . : and over Areas
" . Canada ’ 19 . 10 g
. ‘ . ¥
\NveounLland 3 I B 23- | I 1
P.E.L. I -
 qu§a'Scotia' 5 3 : l_.vl o
New Brunswick . 8. 6 1 o ] _
. Quebec T 36 31 2 o 3 %
v T SRR A
Ontario - . a 37 - 27 .4 6 :
Manitoba o 4 3 ' “ ; S o
Saskatchewan 6 4 AL R 2 -
Alberta - -7 4 | T
British Columbia 12 1p . - 2
his CafegoFy includes-fiftgehﬁﬂajor'Urban Areas. The Major - -~

Urban Area is a statistical area having an urban centre of
over 1,000 population with an adjacent built-up area of at
least 1,000 population and a minimum density of 1,000 persons
per square mile. Major Urban Areas (MUA) are called Census
Agglomerations (CA) .in the 1971 census. S

4

DN
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. estimate area over the estimation period. These’gains_
and. losses in “the housnng inventory are determlned by the
actual records of new housung actuvnty, conversuons, and

demolitions as mauntalned by the |nd|vrdual municipelity.

City Sub-Areas

F'Qer 5.2 |llustrates the Edmonton busldnng permnt
form and the lnformatlon retrleved relevant to thls
reseerCh. The data assembly requlred gatherung nnformatlon_

. A . -
regarding date of issue, status of the permnt address of

the constructlon'actlvlty. type of hou5|ng, and whether
permlt was(cancelled or had explred}' Additidnafrinformation'
‘regerding nuﬁber of'storey in structure was colleeted For
every multaple unlt struc ure constructed durnng the |
estimate peraod ‘Table 5 2 und:cates the data collected'
from the'building'permi form and thenr approprlate
'apphicetion in the reI::rch

| o The cancellatlon or expnratlon entry.ls hand~

written »n the upper rlghthand corner of the permlt itself.
Included is the date thlS status«becomes effective\ Al
cancellations and exp"r@toons by hous:ng type were utlltzed
in the calculatlon of tQCal number of housnng starts by 'kvﬁd
.estamate area. A total of 3&6 cghcellatuons and -

explratlons were recorded for the estumate perlod whtch

represent . 01 per cent of the total number of hou51ng
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Table 5.2.-- Data Retrieved and Appllcatlon in Preparatlon‘of
Postcensal Estnmates City of‘%dmonton 1966-1971

Building Permit Data ‘ Application of BUilding Permit Data
Date of 1Issue B Determination of data of housing
' : ' start
Canceilatibn/Expiration Determination of status of permit,
» : ' i.e., not completed L
Permit Number ‘ ‘ . Reference number for cros<-

_checking purposes .

Address | ) b Determination of areajaSsignment
Subdivision Name - : Determination of - ‘area assagnment
L o |
Housing Type o ) . De ermlnatlon of type of housnng
: NRTE ‘ . . structure
Housing Status .° Typéagf activity, i.e., new
' Structure, ' conversuon or
- : ' ‘ o demolltlon
Numberfof Sforeys o ?rovudes detailed information on
. , _ multl-unat .Structures i.e.,
' . o walk-ups“ versug "hngh rise"
i 4



starts tabuPated Subtractlon of cancellatlons and
explratlons from the total housing starts does not
automatica1by result in the total completions since the
housung units started just prior to the estimate date: are
also not completed AdJustments for this completnon lag

are discussed in a later sectlon. Cancellat]ons and
‘explratlon dates noted ‘on the permut range from three months
to two years after the date of issue. In utilizing the
estimation mode! thesehcancellatlons and.explratlons have’

to be considered as housnng starts.

The . Bulldlng Inspectlon Branch polacy over the’n

S
!

estimate persod stated that evpry permlt ‘would automatl'ally

explre if active work had not cdmmenced wlthln three anbhs

from ‘date of :ssue and that work started must coﬁtTnEi at

PR
\,.

Whether

series of 'on site" constructio®
project,fs'completed;.:tvﬂ%'

: - ) «x’:‘ . 28
The permlg number was recorded

iﬂentifucatlon;aqd.refe(enCLng."'

W 5 *

‘.=._,

pertlnent |nformat|on for codnng the locatlon of th

m@




i
1
at

a?
*;

S
, v S . Y
project. The permlt number was most usefur:§g?-referencing

',in the case_of multiple-unit structuresi FL; example, a

J ol

(ﬁ'\‘..'/‘ -
single multiple-unit structure often has %?ﬁeral perm|ts
. s m
foaA

-4

. contingent upon what -stage of construﬁtﬂ@ﬁ the structure

six‘storeys.- These structural ' “‘ﬁ;.ére,rebresented hy
footlng and foundatlon structdral elemente and funal
permits., The footlng and f0undat|on permlt was J@lllzed
as the "start" permlt for these structures ThlS wés in
keepnng with the data sourqes from C.M.H.C. 1t isrobhious
that the lag t;me betWeen the vssuance of a footlng and
foundatlon permit and the flnal permlt varies according

to the structural suze of the prOJeCt undertaken In-

'stances where a structural elements onF§ or a flnal permit

was recorded for the estlmatlon perlod it was,necessary
to Iocate the prevuous constructlon stage permlt This was
done to determlne the lag tlme, | e., whether the prevuous

permnt was dated wlth:n the estlmatuon period or was fd-,
advertantly omitted in the original data tranScrnptlon The
'perﬁats for each: stage of- the construct:on lnctude notations
concernlng the permit number;.of preylous stages thus
.facnlntatlng referenctng.. B

Each constructlon actlvuty within the cnty over.the

estnmatlon per:od had to be Iocated'geographicallyiand



i \ 3
coded by estimate area. The address noted on the permit

is suff-caent to perform this task, however. it was found

that the subdivision name proved to be more effic:ent tn
the majorlty of cases, the subdivusnons used by the
Building lnspectlon Branch ‘were coterminous w1th the’
estlmate areas used in thns study. This advantage negated
the - necessnty to.locate lndlv:dual addresses elther through
a census tract street |ndex or a detalled city map . For
example ievery bulldlng ‘permit |nd|cat|ng .a Steele Henghts‘

subd:vnship could automatucally be coded as estimate area

one- Beverly Heights as estlmate area |6

uggan as-eStimate

area_6l, and SO forth. .In a few cases it was. necessary to

.

be aware of boundary streets dividing a Su duvnsuon into

two estlmate areas.. About»mldway in rhe data transcrlptlon

the maJorlty of coduftcatlon ‘was done scmultaneouslv quh
'transcrlptlon. . - S - 9'

The most"important’item on,the,building'permit was
that of housing type. The Buifding jnsoectionv8$anch was
consistentlv explicit in recording the type of un«t benng/
constructeds' Even inr the dlstungutshnng characterlstlc of
duplex_and double.,they were carefuyl to record over and |
‘under“_and s:de by sode“ and one-family or two famalz

in addltlon to the hobsung type. The definotions of these

~houS|ng types are compattble wnth those used by Statistucs

)
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. , w o _
Canada and C.M.H.C. and hidgnot changed(over the estimate

“
.period.

®

Housing status includes lnformatnon as to whether

'the unit- under construction is new, or snmply a

.

r novation activity, such as constructing a'basement re-
creation room or partition in an exnstlng structure. It
is at thns _point that demolltnon or conversnon actlvnty is

noted- a famlly elects .to bulld a basement sutte thus .

~

nging an»extstlng sungle detached one-family dWelllng'

into a two- famuly dwellung it i's noted on the permit as a
conversion of an ex{::ing one—family unitnto‘an "overvand
underf duolex. In a few.;ases there werejconversions,.‘
from two-family to single-family unitsbor trom a fifteen
~Suite apértment to a fourteen Suite apartment.{ This type -
90nversnon necessutated approprnate recordlng as a |
o ’ o
emolltlon as it would be a h0u51ng !oss There we.e less
han flfty conversnons recorded over the estumate oernod
end of these, onlyvthree resulted in housung loss..f
Demolltnon aCthltY wes carefully noted in terms
of h0u51ngvtype.e la: five cases trensaent hotel struCtures P
were removed from the city's h0usvng stock however( the

permit dld not\record the number of uﬁlts wnthln the hotels

The Henderson S Cnty Dlrectory was uttllzed to

. . ‘
jdetermine the number of occupled unlts exlstlng in the f}
@ , .
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year prlor to the date of the demolltuon permlt. It was
found that there were very few occupied households in these

. .o A
structures prior to demolltlon however, thls-addttlonal‘ _
‘ a » ) »0 N
information was recorded in the data transcriptions.

Remoﬁ%l of houstng units from one part of the

.
cuty to another also requlres a constructlon permlt ‘as {t'
lnvolves the preparatlon of a foundatnon at the unit's:
destlnat 1on On twese constructuon permnts the expressioh
'ﬂmove o;?/ls recorded ind’ catnng the type of actuvnty
. ., e . 3 .
involyed. In addltlon it is noted where the ‘move on"
. f"' . - N .
orféinated. lt was then possnble to record a move on"

¢

both on a new unit in the area of destlnatlon as well as

a demolition in the area of origih. ThlS type of actnvuty
was relatively common in Edmcnton partlcularly in areas
subJected to re- zonlng from snngle detached to multvple-

un|t Structures
&

The "number of storeys”‘ltem was recorded for each

mult:ple unit’ structure constructed in ghiycity over. the

‘estnmate perlod. Thls\allowed dlfferentiatlon between the

igypical walk up' structure ‘and the “hlgh rise" multlple-

unit structure as- ‘well as . ascertaﬂnlng any shTﬁt or

';rend in type of multlple unlt constructlon over the - ;. L
1
z N B L

hestlmatlon period. » S Loy -
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Cities and Census Met&opblitan Areas .
o P S

i Secondary sources ayailable through C.M.H.C and"

‘

Statnstscs Canada prOVlded the data on starts and
completlons by hous«ng type needed for the(Jstlmatlon

models. - Bunldang permnt data by housong type and status

“

are reported for cerus metropolltan areas and maJor urbah
. )
areas in C"H.H.C. s anan& Canadian Housing Statiétics

'réaa}t and rts'monthly supplements (C.ﬁ.H.C.,'197fa,

197lb) Comtrary‘to what,yas initfa]ly expected, published
data for the remajnrng'tanadian.cities were not reponted
byrfndiVidUal citY.but‘onTy in agéregate‘fdrm for all
‘cities-inbexces; of IO 000 populatnon. étathticshCanada
also publishes bun]dlng permvt data which" or:gunate freﬁ
CtM.H.C. bunldlng records h wever..while reporting bdilding
starts and completlons by ind vudual city;lthereiare nom°’
publlshed tabulatlons by housnng type (Statistics'Canada;'
d972a WQJZb) This necessntated retruevung the~needed 'ht

N

'detalled data darectly from C.M. H)C hous?ng Iedgers'thch

o | : , . N
are hou in. Ottawa . - R '
& - : , e

Bunlding permit _ Iedgers are manntalned on a

quarterly bas:s for each munlclpallty over IO 000 jn
! .

populatvon 'size. The data are provided by each munlcnpallty

in thls size category to C.M. H C. 1In addntlon these
. “ N
tabulatlons are. kept current for the census metropolutanu
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'

areas and major urban areas in Canada. A common occurrence

i

is, of course, alteratlon ln munucupallty and metropolltan
a;ea boundarles over the estnmq§e pernod either through
annexation; amalgamatlon or defqnltgonal change.‘ The

‘records are adjusted according to these bpundary changes

k\\ ~ ‘.

and data,vln recent years, have been repOrted'in terms of
(\ . . :

1966 and 197I.Census‘area bduhdar?es‘for census‘metropeljtan

areas.and major urban areas. 'Da&a for indi 'dual cnUnes_ .

experuencnng annexatlon or amalgamatlon are reported by

current boundaraes at the tlme of quarterly data’ sub-

3

mnssnon. ’ ::' v
For these eities tt was neeessary, where possiblet

to determlne the number of households or populatlon
|nvolved in the ahnexatnon.or amalgamatvonr CensusA

é;llcatlons fo; ?966 and 1971 were utilized;tc deterﬁine'
'the pebu!ation resident |n areas. added to the city over the
est}mate:pérfbds vSlnce the bunldlng permit |nformat|on
pertalned to the orlglnal 1966 city, as. well as the newly

»

added’ areas 1t was necessary to ascertaan the populatton

v

in the added areas as of June l, 1966 Thls.populatnon

RN

”

factor was ‘then added to the popu]atcon estimate: for ci t? es

experlenClng boundary changes.

In_several cutles thus populatlon factor" could
: " v
not be determnned due to the annexatlon of . %fgments or.

parts of areas for whlch data nn‘l966 were only available

:

N .
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for the'entfre area,vltt was decided to retain these
cities in the analysis as the land area fnvo]ved in the
annexation was_not significant. .In thesemcasesbit_wodld be.

.‘expected that the unmodified technique would provﬁde .

estimates.closer tb the actual populatlon than the modlfled
technlque because the housing unit total would be somewhab
vrnflated: ,

P . ¢

Housing Definitions

The definftions of the basic housing concepts used

-

by the.City of Edmonton~ C.M.H.C., and ‘Statistics Canada
were identical and had not been changed over the estimate

Period. The ""dwelling unit" for purposes of this research
was consustently deflned as a structurally separate set ofl
self- contalned llVlng quarters wnth a private entrance trom
Felther outsode the bunldlng or a common hall (Statistics
Canada, 1972c, p. 36, and C. M.H.Clg 1971a p. 102) . A’
“startf is defnned as the begunnung of constructton.work
on abbu11d]ng_ (C.M.H.C., l974a, p. 102) For a multipLe*

unit Structure the beginnfnc of construction is wher” the

- footing and foundatlon permlt is‘nssued A-'"completion"
is’ consndered to:-be the stage at which all . proposed work
&n the constructcon has been performed 4”(C;M.H{C;,_l97la,

P loz)
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~The hous}ag type definftions ﬁsed,by all data
sources were comeatible wfth tﬂose;employed‘ie the
Canadian cenSbs. The enly change Qccurring'aetweenvthe
1966 and l97|‘censusestinvdlved changing tﬁe single; ,
N\

detached label uSee in 19656 to read. sungle house 'in I97|.\<
The strUctural ‘type defiinitions pertlnent to this research
’ate as follows: ' -

Single House. a structute~aith ene dﬁeliing’only,._'

separated .by open space from all other structures
except its own garage or shed

. Single House E&tached: a snngle,dwellinQIUnit attached
'to a non-residential structure at ground level but
separated from it by a wall extendlng from ground to
roof. :

..Semi-Detached or Double House: a dwelling joined to
only one other dwelling, separated from it by a wall ‘
extending from ground to roof and not attached to anyfj"
~other building.  (This is the "'side by side' dwelling”
noted by the Building Inspection Branch of Edmonton).

- Row House: a dwelling unit in a row of three or more
dwellings, separated from each other by walls extending
from ground to roof. Town Houses, Garden Houses, and -

_ Maisonnettes are cdnsidered in this category. '

9 N

- Duplex: . two dwelling unlts, one above the other (each
"having a separate entrance), but not attached to any
other buiiding. This includes dwellings which were
built as si~gle houses, but in which the basement or
. upper storev has been’ converted to “form a ‘structurally. :
' separate s.t of living quarters with its own entrance.
(This is the "over and under' dwelling noted by “the S
Building Inspectlon Branch of Edmonton)

. Apartment:. ‘a dwellnng unit in an apartment building
Imulti—dwelling.structure other than a double house
or row house), or a house that has been converted into
apartments. Thls includes dwelling types such as

triplexes, quadruplexes, or apartment(s) in a non-
residential building such as a school, or over a store:
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Mobile: a movable dwellung used as a permanent
home, but constructed to be transported (e.g:,
domestic moblle home, trailer, or houseboat). If .
placed on a permanent foundation, it is considered
-(for census purposes) to be a '"'single h0use“
.ef/

’ (Statistics Canada, l972c, pp; h1-42)
.;-. (. . ,
City Sub-Areas "

£
1

" The building”permit forms provided the necessary
detall in housing type for attainment of compatibility with
the above clted housihg definitions. Although it was

poss-hle to assemble permlt data for each estlmate ‘area by

-~

the detailed hcusing types it was necessary to collapse

)

’the data lnto,’hree maJor housnng groups to be compatuble
R
\u‘ oo

leth l$7l census housnng categortes. The housong groups

X

used in the postcensal estlmatlon procedures were' the'.ﬂ

-

slngle-'etached dwellnng unnt, the songle attached

'dwelling uniy, and the apartment unlt ' : ‘ o

\

Cltiés(and Censu- Hetropolltan Areas
Bc thc,Central Hortgage and . Housung Corporatlon
and Statustlcs Canada utlllze these standard housnng type

—.deflnltlons however they group them dlfferently ln theuri

-

various. annual and monthly housnng publlcatlons For

example. Statlstucs Canada classifies a duplex (over and
\

under) dwelllng unit as a “two famuly” dwellnng in thelr'

2

New Resndentlal Constructlon monthly serles while in the

census program the duplex is ancluded1ln the “apartment“:
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B

'tébuiatioﬁs. Therefore, in order to utilize the'publfshed
residential déta'of Statistics Canéda in the estimation
brotedures: it.isinecessary to shift‘tge_dupléx housfng
data from the apartment category t§ the‘sjngle;attéched
_cagegory.‘,Notwithstand}ng this ineptness in'staﬁdardizing
published data_tabulatEOné,'Statistics Canada discontinued
.the practice of EFDQiding detailed_hqusing.type tabula-
tions in the 197ivc$n$us ¢ "ogram; hence, in order to com-
plete abpropria;e accuraty measurement of the symptomatic
indicators,; it is necessary to‘Combine'thé singlg;aftaqhed.
‘units and apartment units into.a mu}tipie-qnit category
as it is ihpoSsible‘tb dgferminé the nuﬁﬁer of duplexes
.enumerafed ih rhé c¢nsus.,.C.H.H.C. demonstrates a simiTar
paftern,in their classffication systeﬁl | /
Tables 5;3 ahd 5.4 portray thgfmahipulation-of
hoﬁsing aataMrequfred in o;der to'éttain;compakgbfrity
with bofh;the 1966 and 197|‘censu$‘peri6dsl  Tﬁe 1966
censué‘Suﬁmary tapesvprpvided accés$ to.fhe_hgﬁginé
 detail'h¢cesséry for the estimatidn proéedurés.and the

~classification system utilized by the sources of .the

)

stptomapic-indicators‘détermined the three primary
h0u&ing;types needed fdr'tﬁe préparation of the postceﬁsal

" estimates.
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Lag-Time in Construction and Occupancy
’ An important dimension ln the estlmation pr0cedure§
is the determlnatlon of when the building was completed
and when |t was occupled. ~In utilizing the modified
housing unit estlmation'method it s necessary to derive
'.the number of dwelllng units by type that were completed
within the estlmate perlod For example; a dwelllng anit'
ln the nnrtlal stages of constructlon in May ot 1971
would not be completed durlng the Tstlmate peraod
(June- l; 1971) and, therefore, should not be intluded>ln
"the‘reylSed'housing inyentory. fhis.completion~laghis
further compounded in that, even when a dwelllng unlt
/is completed in the latter part of the estimate peruod it
.may ndt be occupied and,vtherefore. would.not be included
in the»housnng lnventory for June !, l§7l¢ Figure 5.3

portrayS'the two major. lag times that must be accounted

rr/for in the estimate procedures

@

City Sub;Areas
Completion and'occupancy lag-times vary byrtype
of‘houeingvStructure For example simgle-detached
.dwelllng units ‘can be completed |n a relatnvely shorter
: /

perlod of time than row housnng or large multlple unit

structures._ Simnlarly. occupancy lag t ime would vary

k

accordlng to structural type depending upon |ocal housing:

“market demands.

ot
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Figuge 5.3
COMPLETION AND OCCUPANCY LAG -TIME EXAMPLE
PERMIT "| e COMPLETION , ‘ | OCCUPANCY
ISCUED {corapletion ag) DATE (occupancy og)v . DATE
T A- - - ;Ac— ;IA
. : . !
B |
]
- |
]
— ‘ 1
ESTIMATE PERIOD A : :
N }
t ; |
i 2 |
N
e
]
ESTIMATE PERIOD B :
t - ;; ty
"""" ) dwelling included - '
. i % " in estimate period B only

The City ofvEdﬁoatonﬁs Euilding Iaspect?on.Branch
does not lndlcate a completlon date on the actual permit.
Since thls Factorvis |mportant on]y at the beglnnlné and
‘end of the estimate pertod it was necessanw to derive an
average completlon Iag ‘time that wowld be relevant to- the
basuc structural types used in the estnmatlon procedures‘
These—completzon la; times were then applned to bu:ldung‘

yﬁermlpsflssued nn-the vyear prior to JuneAJ,'1966 and'to
_thqsa permfts issued in thaafipal year bfythe eStimate‘

L, o ~
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period. Theregional’C.M.H.C.’office providedvihformation
coqcerning’thé average completionflag-fimés‘by hoqging
'fzpe'fof'the local area. fln addifidn, these figures were
ve?ified’yy various Edmonton cpnstrQCffon‘firms responsible
fof 6uilding primafity s}ngle;detached,‘row, aﬁd apaftment
housing. table 5.5‘shows the compietion lag-tiﬁé.in mbﬁths
fof fﬁ;_major hdﬁsing-types} _These'cbmp]et}on_Iaé-times
do not ‘consider Sﬁch vériablevfaétors a§ builang trade
strikes,"frgight strikes, matérial.shorfages,‘ang

inclement weather. s : . ,».)

. o : - RS2 S 4
Table 5.5.-- Completion Lag-Time Factof&”by I
Housing Type, Edmonton: 1966-1971

o - Type of Housing ' - .'Average'tompletihn Time
Snngle-Detaéh months
Double/puplegff4_i ' months
Multiple-Unit. o o
(1ess than 3 storeys) D 5 months
Multiple-Unit ' g .

(more than'3 storeys) 8 months
Row o " ‘ . 8 months

The lag-time between the permit being issued and the
’initiatjon‘of actual construction is an unknown factor. - .1t

is assumed fhatfconsfruction begins following the issuance

~of the permit. A further complication occurs when a
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construct:on firm %;tually begins construction before the
lssuance of a bulldlng permit. The only penalty‘For such
a contravention is the Payment of double the permit fee.

f'caught,“otherwise, construction musthbegin within three

v

months of the issue date.

The completion lagft}me is greater for the larger

o A

housing projects, such as rowgfnd town house complexesi
and hlgh rise apartment prOJects It was noted that.,

constructlon actlv1ty had shlfted notably to the high-~

dens:ty multlple-unlt structures in Edmonton over the
estimation period. The completlon lag-time fo- these
larger structures and prOJects could be consuderably N

IOnger than the elght months used in this. study, however,

lmprovements nn buu]jlng technology could have the off- .
. O

settlng effect of reducunq ‘the completion lag-tnme.

-

Cltles and Census Metropolltan Areas

e
-~

Lag time between the s ue. date of a bulldlng permit.
and the completlon of the bulldlng has already been accounted
for in the building statistlcs reported by Central Mortgage
and Housung Corporatuon and Statistlcs Canada For ‘the h
multiple- unlt structure. the completion refers to the entire
'ustructure rather than the lndlvldual apartment units wlthln

f

the structure. The completlons are determined by actual

w7

ol

'physicallinspectlon and in conjunction with thils Inspectlon,.

;{3‘ . . “ .
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3 survey s completed with respect to the occupancy of
newly constructed u@lts.b The dwellings are surveyep eéch-
month untnl it is found that they are occupced at wﬁicﬁ.
time theyi?re excluded from the survey. Unfortunately,~
C.M.H.C. occupancy :nformat:on was not reported in syf-

fncuent detail or for all ‘cities of 10 000 populatlon size

for it to be |ncorporated in ;he'present Study.
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N , | . :
VACANCIES, HOUSEHOLD SIZE, AND COLLECTI -~ 20PULATIONS

\

Introduction . 3 . S ‘ Q4

~

Incorporated in the estimation procedures are
‘three estimatés of dimensions for which readily available

indicators are often lacking. The refinément.of any
focal populétioh estimation téchnique is contingentvupon-

indicators releg@nt”to the vacancy levels, the ayerage

populatfoﬁ per household; and the collective population.

e
¥

Vacanéy-and Occupied Housing Ratios
AY

There is a paucity of data with'reSpectjtoitheu
number'of'yacant dwélling units in Canadian cities. While
. - - 1 " - . . - R T .

vacant dwelling units are ‘enumerated during each censu’s

year, this information is utilizedlfofvadministrative

purposes only. Fofr example, knowledge regarding the -
location and number. of vacant units in a census/year'aljogﬁﬁx‘

census commissioners -to insure conplete coverage of a
census area. This valuable aousing information is neither
reported in published census documents nor is it av§ilable

: 5
on the census summary tapes. Provincial and census

metropolitan area vacancy counts are made.aVailable‘in the

Statistics Canada“weeklybbulletins, thus permitting .

v
B

L . 129
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vacancy rates to be calculated,. Since occupied HoL<Lng'

et

is reported, data concerning vacancies would comple:i the
statistical picture on housing in Canada.

The housfng method, a§ utilized in the Unitéd'

States, incorporates the total housing inveltory

(ﬁncluding,vacant units). aThis procedure necessitdtes the
' ~ 4 ’ ' <
determlnatnon of a reasonable’ es;umate of current vag ancy
. L d

A

housing unqts for the estimate date. In using the .

§

.- : . . . . '. - ) ~ . . .
modlftedvgnd unmodified estimation procedure in this

research,‘it is"required that vatancy ratios be applied
R « _
only to the net completed housnng in the estimate period,

;snnce an assumption of 1o change .in vacancies permits the’
. ,/

-

use of ;he census count s of occupied housnng units for

June 1, 1966
dgf;’”j‘ There are two basic sources of vacant units in any

i housing stock: (1) those dwelling units .available for sale
. - ‘ : o L . : - ' .

“

or rent iu'the uousing markét and (Z)xthosg dwelling‘uniis
'maihtainud as vauant for a vafﬁétf of reagons, Tﬁe'vécanr,
units,availab]g are.ei;her newl%tcoustructeudor older
:hous{ué Gﬁitsf‘ Although 6ut§ide the scope 6}.thf$'re§earch,v
it_is‘éuspected that .there ﬁould“be'a grééter'uucupéncy
lég:asébtfateHIWEth th; ofd or uSed.huusing,éhan ;fth ﬁhév
.neuly ;bnétruuted:hOUSing; Thé’maintéined'uacant unkrs or

“

N



dllapadated or condemned/
'removed from {he houslm

1970, p. 12). The es,"

13

7 I%4

et

unavailable vacancles'would_include the sec~nd home, or
seaéonal vacancleS' the dilapidated or condemned housing -
o%it; orvthe housang unut that is contlnually vacant
because of a lack of buyers in a.Partlcular area; or the
unlp‘maintained simply as_an inveétment.(ﬂarcin,.1972,

¢

po. 15-17; Muth,,l969, ppt llbhlZl; Smith, 1966).

S & .
R :
The condemned or dulafidated dwelling unit is
I 2 ; S
llkely to result in eventual demolition or removal from
I"‘ . . ’ \—/ ' '
the exustlng housnng stock In actuality, the

,4

ut‘tas already been éffectively
tock prior to demolition (111ing,
ion procedures used‘ﬁerein“

assume that the demo{ﬁ fon. was -occupied in the estimation
. oy ) . o . -

.Perﬁdd,”whereas,;i@ fact itfcould'very well have been a

©

maintained vaca Q: At ig also plaus:ble that housung units

dest;ned for demolttlon could have been occupled however

3

|f occupned it:lS llkely that the household s-ze would

‘be . smaller than average An example servnng to |llus*rate'.

-~ the. latter ponht}would be the Garneau nelghbourhood area

located near the#Unnversnty of Alberta in Edmonton. ”tand

.:n_thls areakhas been expropriated'and contained‘dweLling//(/

units with small household .size, e. g wldows‘or.widowers

resadlng in. one- family dwelllngs. Remov}{s from the”hoosing'

r - . .- - : L.
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stock should be the subject ofﬁfurther Investlgatlon to

determine what S|gnlflcance this variable has for housing

projeemions or estimation.

Marcin‘sugges;s that the vecanay dimension fﬁ
‘ fé|$t}ve|y unihboftaqt;”in fhat fhe Va&encies will fluetuafe
between two and four per cent of thevtotef housin9 stock
‘(Marcin, 1972, p. ]S)w Vb}fgang lliing, in a Study cde-
cerning housipg demand }n,Cenada? aﬂludeﬁ.to'the impertante
‘of §aCancjes.jn H?s disc@ss}on'of short-run deviatioes es
avconSequeeee of temhbfary overbuilding of.underbuilding

that may take place in an. area (IJlihg, ]96&, p. 10).

3

vThese short-run‘deviapiehs could be significaﬁf,in any local

“area estimation model that discounts the vacancy dimension.
o e e ' S ot : s .

City Sub-Areas : - ,
. \ - ’ ¥

In both the modified and unmodafled estlmatlon

'procedures approprlate vacandy ratlogﬁ;o e utnluzed for - 7.

June of 1966. The vacancy mea5ure derlved was- - the avanl—

)

'able vacant units expressed as a per cent of the total
housspg stock, .e;, total occupled housing units p|u$

.~ total available eraﬁt[ueits (Winger, 1967;‘p. 86) .

: : ' ' o a0
”These yacahcy ratiqsyﬁefevconve%tedbgo occupancy ratios
(reciprdca})'in order to shorten the procedqrar’steﬁs
reduired inrcomputagiqn;: Sinte.QecaneY er‘oeerancy ratios

'{;;y by h5using type,‘i?e.; sing}e—detached.dwefﬂings
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would iikely have’h?ghervoccupancy ratibs than multible-
unit structures, it was neceséary,tp obtain:avﬁbegt“'
_estimatelof theseldifferential vacancy ratlos Centr 1
Mortgage and Housung Corporatlon conducts a seml—annual
vacancy survey of apart@ent structures with six unfts or
more,.houever, this information fs only published‘fdr
. census metrbpblitan'areas (C.M.H;C., 197ld p. . 18).

. i -

In the preparatxon of the postcensal populatlon
estiMates for.Edmonton 5ub-areas, dlfferentla] vacancy
ratios were utilized for ané; 1971 as ratios for earlier =
years uere'unavailable.‘ Fdr’structures with Iess than

¢ o w
Six unlts,lncludlng sungle duplex and double houses the

. .
”best" vacancy ratio eséimate selected'was the 1966'ayerage
for the City of’tdhontonr- These differential rat;OS were
'ogly utrﬂized in the preparation of eétimates for Sub?areas
in Edﬁontdn.' The collectlon of databconcernung number of

Y

suites per apartment structure from the Edmonton bulldlng
permits a]lored this refinement to be lncluded for the

sub-area estimates (Table 6.1). _ | _‘

Cities anu Census Metropolftan Areas
| Detalled houscng data regardlng size ef apartment

“structure (number of sultes) was not“avallable for the

w"c1~.t|e‘s, maJor urban areas, and census metropelitan areas\i

The "best" esttmate of the‘quancy ratio to be used in the

H ) ]



" Table 6.1.-~ Vacancy and: Oc
of Apar:ment Structure, E

'

SN
- N L
¥

e

-
.
v

éupangy R: ' ios Sy‘Sizé
dmonton:’ June,. 1971

I

Structurélsﬁie
(in units)

~

Vacancy
‘Ratio

Occupancy
Ratio

Total «

- Under é units®
g & _.'9‘; '
1059
. 20°- 29
N

30 - 45

| :501?'99 =
" 100 - 199

7200 and over

63 g3

v

3.6 g,
w0 95.

k6 . g5

<
(4

5.9 o TR
: 9,§‘ '-}'90y
20 0 88.

2. g,

8 .

~

21966 Cen§usfbflﬁanadaﬁﬁétaf
April 13, 1973, p. 2.

Source:

‘Statistics Cahada”weekly,, :

L

C.M.H.C. semi-annual apartment. vacancy

_»suryeyt’Feb(yary I.‘1972i‘Téblé_Jl.5

e
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estimatlon hrecedures was determine& from provlncial
~and Census_ﬁetrqpolitan area data released by Statistics
-Canada.. Table 6 2 portrays the provincial vacancy ‘and
‘occupancy rataos by provnnce whlch were used cn the pre-.
vparatuon of cnty estimates. Al though these vacancy rates
.conceal potentlal varlatlon of rates wuthnn the provnnce.
'.e.g., between urban and rural or between |nd|vudual A
c:taes they do allow the estlmates to reflect regnonal or
,\provunc:al varlatlon in vacancues. |
\ \-statistfcs Canadarvacancy ratios for-l966' ‘as
vrevealed in Table b.3; were used for. the metropolutan area
'rand central cnty postcensal estlmatlon procedures. These
1966 ratlos were used, -rather than eXtrapolatnng ratlo

<

'estlmates for the l97l estlmate date because of short term

fluctuatlons expernenced in vacancy levels., lt was decuded
.not to use- the l97l vacancy |nformat|on from StatlStICS
’Canada because of the unusually lengthy delay in the bublic

N .
release of vacancy data thus making it impractical.to,use

in these procedures.

" Household Size

The first stage in'the sequentlal'developnent of thec
pestcensal populatlon flgures produceslan estlmate of thej
total occupied houslng unlts for the estimate date. Once -
‘thlsvreVIsed occupled housing inVentory ls.obtalnedw the

S
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Tableb6.2.-¥ Vacancy and-Occupancy Ratios by Province,
o Canada: 1966 and 1971 :

1966 | 971

Province ; Vacancy . Occupancy Vacancy Occupancy
_ Ratio  Ratio Ratio Ratio
Canada - b1 959 46 95k

Newfound!and 68 932 5.2 9.8

P.E.I.. 6.6 7 934 . 5.2 . 94.8 .

~ Nova scétia s 94.6 k.2 | 958
New Brunswick 5.0 | 95.0 3.9 96.1
: QueSec ; : b2 ‘ 95.8 ;‘ S.l _ .9@.9
~Ontario .. 3.3 9g.7v .3.7_ 96.3
Hanitob$ ;é-‘, b5 955 - 5.1" 949
Saskgtchewan-"v | ’6.i f 93.9 ’7.2 ' 92.8
Alberta 52 94.8 56 9k 4
British Columbia © 3.3 '96.7 51 959

L

Source:  StatisticS Canada Weekly, April 13, 1973; p- 2.
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Table 6.3.-- Vacancy and Occupancy Ratios by HetrOpolltan Areas
Canada: |966 and 1971

1966 . - 1971
C.M.A , :
Vacancy Occupancy Vacancy Occupan;y
Ratio Ratio Ratio Ratio.
Calgary 4.2 95. 8 6.1 93.9
. Edmonton 3.6 96.4 4.3 .95.7
Halifax 4 95.9 4.1 »"-95.9
Hamilton 2.2 - '97.8 3.0 . 797,0
- Kitchener . 2.3 97.7 4.1 - 95.9
London 5.6 94. 4 5.4 . 94,6
Montreal 4.o. 95.0 - 5.9 94 1
Ottawa/Hull R ’ 3.4 96.6
Quebec 4.5 - 95.5 5.3 947
Regina . 3.4 96.6 5.1 94.9 .
. St. John's 2.2 * 97.8 3.0 .97.0:
Saint John 5.5 f9¥.5 2.0 .98.0
~ Saskatoon 5.0 95.0 . 7.6 92,4
Sudbury 2.0 . 98.0 1.3 98.7
Toronto 2.5 97.5 4.2 95.8
*\aayanéhuver‘f?ﬁai ;f;h' | ,'97.6. S 4.2 95.8
'V’“VICtorla ' o~ | ’ 95.9 3.7 96.3
Wiidsér. O .98.6 2.7 97.3,
" Nlnnlpgg - » 3350 96.5 4.2 95.8
N j)cA_ » 'lif, -

Source: Statistics Canmada Weekly, April 13, 1973, p. 2.

137
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second stage of the procedures is contingent upon an

adequate current estimate of/the average number of persons

/

per household : ‘

ThlS household size estimate can be determlned

/ ) x\\
‘ |
elther by utlluZlng the values -provided in the. mobt reLent

i

N

'census year (1966) or by derlvung extrapolatlons/for the
estlmate date from the. household suze reported in the two
w@ost‘recent censuses (1961 and 1966); Previous research,
baé”iquCated that-estimateé aehieved_thrbhgb extra-
'polatjon yielded,ﬁmalfer_dev?ations or error'in:estimation
‘(Starsinicdand Zitter 1968, . .~480)‘ In the mOdlfled-
tecbnfque, extrapolatlons of hohsehold suze by h0u5|ng

type were derived from 1961 and 1966 census publicatjohs_

Clty Sub Areasb .
| ﬂi»The “best“ estlﬁate of household s5izZe used in tbe'
determlnatuon of sub area estimates wae an extrapolation
of reported lgﬁl and |966 household size for the City of
'Edmonton. ‘Extrapolatoons of average household size for' -~
each of the three basnc houslng typfs were used tn the,
deruvatlon of the- modlfled postcensal estlmatee ‘ lt would
be desnrable to have extrapolated household size estrmates:
~for each sub-area w:thln the city in order to'account for
I R o ‘ ,
;intrarcity<variations, however, Statﬁstics Cahada’does not

proyide.th}S'detail for small areas.} Aniextrapolation of

- .
. x 3 L ) .
’ . .,A" ‘ @ b )
f . ) . A S - - -
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ﬂjthe average popdlation per household for all households

.)
;

was used in the unmoditied method of estimatlon. Tabie - &
6.4 pertrays these extrapolated~value5"used for sub-area

A population estimation.

o

Table 6.4.-- Actual and Estlmated Household Slze by Type
.of Structure for Edmonton, Canada: - 1961, 1966 and 1971

T Total STngle- STngle-
Yeer Households Detache‘db " Attached Apartment
E 1961 "o 3.7 4 3.8 2.7
1966 . 3.5 SR ‘TS D A 2.3
‘ 1971 - 3.3° : T e N | r.9®

aExtrapolat;ions. »
®Includes mobile dwelling unfsts.

Source: 13961 Census of Canada, Housnng Characteristics by

‘ Type and Tenure, Bulletcn 2.2-7, Table 77; 1966
Census of Canada, Households and Families, House-
hold Characteristics by Structural Type and Tenure

of Dwelling, Vol. 1T (2-7), Table §5. .

’Cities.end,Census Hetrobelitan Areas
Similarly, extrapolated estlmates of 1971 average
<v?usehold size were calculated for each cnty and census
metropolltan area. These extrapolatlons were utlllzed in
the second stage of the unmodlfled pos?%ensal estlmaflon

procedures } fﬁf o . . g . b o » .

Extrapohaﬁlon ogmhq  ho 1d %%% vg]ues~ﬁy type aof -
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»The‘pauCEIy of available detailed houseﬁold.data prevented
the-derivation of household‘si;e estimatesifor indivldual
qitles with.the-exceptioh of census.metropolitan areas.
In'the case of clty postcensal population estimates, urbaﬁ.
household size data by province were lncérporated as the

closest estimate, e.g. Albertan cntles utallzed ‘the

‘Alberta urban household snke vaPues‘by type of structure as

v 1"

.presented in Table 6.5 ’ W S
Household size by type of structure was available

for‘cenéus'metrppolltan areas in 1961 and l966; thus

~

</

perm:tttng extrapolatlons to be prepared for l97l as
|ndgcated in Table 6 6. The census metropo]ntan area

household size extrapolatlons were cons:dered the best

.

estlmates attalnable for use in .the derlvation of the

Len Selected central city postcensal‘poq@ﬂétion flgu?éif

Collective Household Populatien

The final steb ln the preparatlon of the postcersal

-populatlon estimates tnvolved augmentlng the OCCUpIed

household populatuon with-. the populatlon re5|dent in 'f"géﬁ'

collectlve households._ The collective houséhold populatnon

~includés residents of health and welfare institutions,
e ke -
cofrectional institutions, religious and educational

instiﬁdtioné, hotels and lodging-houses, military and L

' v =S . . } _— ’ Cr :
‘construction camps, H“t“EK'Qe co{gnles, merchant vessels,

~

¢
3

LN
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Table 6. 6 -~ Estlmated Household SIZe by Type of Structure for

142

Census Hetropolltan Areas 1971

‘ . All Single- Single-
- GneA. Structures Detached ™’ Attached Apartment
' — ——— -

- Calgary 3.4 3.9 3.2 1.8
Edmonton 3.3 4.1 ujp. 1.9
Halifax - 3.8 4.2 4/8 3.0
Hamilton 3.5 3.9 4.2 2.3
Kitchener 3.6 3.9 3.7 2.6

. London 3.4 3.8 3.7 2.1
Montreal 3.3 4.4 3.8 3.1
Ottawa/Hul ] 3.5 40 4.6 2.5
Quebec - 3.8 4.5 3.9 - 3.1
Regina S 3.2 3.8 3.9 1.9
5t. John's (gjz.u 4.8 5.0 2.8
Saint John : 3.6 4.1 3.7 3.1
Saskatoon - 3.3 3.9 3.7 2.0
Sudbury -~ 3.9 4.9 3.7 2.8
Toronto 3.5 L 4.8 | 2.3
Vancouver 3.1 3.8 3.1
Victoria ~ . 2.9 3.4 2.9

~Windsor 3.6 ., 4.0 3.6
Winnipeg 3.2 3.9 3.7

Extrapolated from 1966 and 1961 Census of Canada data.
Census of Canada, Household Characteristics by S*ructural
.Tenure of Dwelling, Vol.

11 (2.7), Table 45
bInclqdes mobllendwellsng uanL,'
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and diplomatic residences. A detalled listing of
collective and other speclal types of. housoholds lncluded

I'n this general category ls lncluded In Appendlx D. The
.collective population is slmply defined as the household

; population occupying a collective dwolllng The collective
hdwelling refers to a dweiling In whlch a large number of
persons are llkely to reside y (Statlstics Canada, 1972c,
»bp.‘S'lob 36 37). Also lncluded in this eategory oF
collectlve dwellings are small hotels, nursing hOmes and
the llke, which display lndications of a business establish-
ment, e. g ; Single Man's Hostel or the Good Samaritan

[

Nursing Home . e

Since the collective populatlor Is not included in
‘the calculation of the occupled household population‘ |
.estlmate, it must therefore be accounted for in this finai
-stage of the procedures ln primarily residential sub-
" areas or cities, the collective population is not likely
to be-a sngnlflcant dumensaon to consnder however Jin'b
estimate areas or cntles experlencing large numbers of
collectlve populatlons it is of consnderable importance\to
the accuracy of the final populatlon estimates
| The urban collectlve t?pe households that mist be

considered in the preparatnon of the final populatlon

estnmate wou%g lnclude any mnlltary barracks or instal-"jﬂ
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,ﬂ@tions% general hospitals and staff residences, nurses'

' 'iﬁ. ,@%@,'homes for the infirm and aged, Jau[s and
: QS ' , - ‘ ¥ .
‘%centers, hotels and lodging centers,_orphanages,
e o T

4l » . - . .
’,,boardlng schools special residential schools

) r‘ 14 ‘n » . . » ; : . .
for the handlcapped ‘and student residences at universities,

It is~not uncommon for sub-areas in the central part of

<

the cnty contalnlng cr'lectiye households to have a greater

»proportlon‘of collec population than population in,

occupied households. : - Do . : -

The '""best'" estimate of collectuve populatnon is

to utnllze ‘the most recent census data when other rellable-

sources are unavanlable. For*%ll postcensal estimates L

prepared in thls study, the collectlve popula;non est|mate

&

for the l97l estlmate date was the 1966 Census of Canada

‘enumerated fcgures These most recent censds c0unts
of collectiVe popﬁTation were incorporat: "~ both the
modified and unmodnfled estlmatlon proc—od" .; Fcr each -

estimate area and cnty, t he population in occup:ed dwellnng

vunlts was determnned and thns fngure was’ Subtracted fromQR,
the total popu]atuon reported‘for the estimate area in:tne
1966 ceasus. The resadual obtained'nn [hlS manner is

“equavalent to the collectlve populatlon nn the,estimate:

Aarea This operatlon os expressed nq the followingd

equation: Collecttve populatlon =4total populatlon -

N

' populatton in occupue‘ households._ ThlS operatnon is

- ‘ ¢
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fécilitatea by the‘fact_fhat célle¢tive households are

< not included in any occupied household tabulations re-
=7 ' ' - ’ 3 ’ . N
" leased, by Statistics Canada. ; )/ o

) . VIR
Alternative Measurement of Vacancies, Household Size, and

S

‘Collective Populations

.

“In keeping. wit he basic intent of developing a
set of estimation p: dures that would incorporate

readily available'indidatdrs,‘secondary sources were' used
) . v . . ?

in the derivation of the estimates of vacancies, household

AN f

size, an
forming !L this principle, :it is known that' the estimation

\llective'pbpulatiohs in{this study. By con-

method can be;épp]ied to.any'urb;n area for which these

o éarces ar- available. ; - o ' . _
~— T = - . s ‘ : - : o ’
i : N . : ' : :
A ‘ . lt is recognized that these variacles can experience

’

“significagt change over the estimation period and, thus, can

‘cast:serlous:dOubtﬂUpon'the_Validity'of basiq assumptions

.of no change in these paraneters. Various mynicipalities.

“imay have access to alternative ways .to measure changes in-
these dimensions;‘hfgmich.case; they may prove superior

' . v ) . ., N )
to the indicators used in this investigation., Several ~— _

\4‘.;‘
_alternating means of indicator determination can be
suggested forfﬁpéofpogation in the estimation procedures ‘
- ‘which are contingent upon local .initiative and availability
, of sources. . ‘ : I o .
. i , .
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.Vacancies

V&cancy ratios in local areas can fluctuate R

accq#ding to shifting economic levels: I'n situatiohs>

-~

where lower or® hiigher vacancy conditions are suspected, it
would be adv?SabIeata determine a reasonable estimate of

-

ﬁ

the vacancy ratio for the estimate date. When other i m
) ) ‘ . ‘ E

iqfo{mation is Tackfng, the Central Hortéage'and Housnng]

Corporation semi-annua’l vacancy surveys can be usewh-as

the best estimate, however, these data are availg

only for the larger urban areas in. Canada. .

o C ’ ' " woo

- : - ' - - . ° ) B ’ o i )
Another‘alternatlve is to utilize sample surveys

ln the- estlmate area or CIty to deterplne vacancy levels.

1
‘

3 ThlS technlque would be an'effnccent and |nexpen51ve.Way

of obtalnlng current measures of yacancses by housung type

[

Nthh could be |ntroduced into the est:matlon\prpcedUres._'

. : ln the event ta&t afmunicipalit% conddcts bj— I
annual'censusesﬂ»the ir orwatnon obtanned on wacancnes ol
A . Lo P . R
) . s = L
and household suze coul:z be utlluzed to updateﬁmhese,-

<

¥
. ~ . e,
parameters i'n the estlmatnow methodology. Im thls;lnstance,

the estimation‘tgchnique could_be embloyedJ' alfeﬁﬁatlng'ﬁ{

v o A . . h . . K :
. Years in conjunction with an actual census uné;rtaklng ML

The average household size is extrapolaﬁed

S oo . . . " ’ ,,:)‘: - ;
estimate year in the_eStimaiiQP.PFOCedures‘~ Actuaﬂ
. . : e a . .

censuses or sample surveys can also. begutilized to obtain .
R . . . : : - o ; “ S

/
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current measurement p? ‘changes in household size by {

'

type of structure whfch then can be incorporated into the

/,- H
PA

;estnmatlon procedures. Exploratdon of the possible use

of Henderson Clty Dcrectorles may prove fru’ _ful in

f . Henlpl :
prov:dlngtrmdlcators of change i'n household size in

L
oy

testimatew§reas.‘-If‘Well planned, it is felt that a sample

>

survey’can provide the necessary information for both the
D S . _

yep%ncy level ahd household;size in the area.

'>9f_The”dbilectjve population js- likely to inereaSe

“as the municipality increases.in size. . 1t is possfble‘

.

\

)

o - N . . . . . . o . .
to get information*on the collj;x}ve,populatlon in:
institutions from'a ~telephone survey;based on known

i

lnstltutlon llsttngs for the munlclpallty and thlS procedure

". shculd be - re]attvely |nexpen51ve in time aqg cost. An-

is firm suspicion'of”thangeé

actual.census conducted every other year would also be a

means of obtaining up-to-date information on theZcol léctive

“populations.

These%suggestions are a few. o( the ways Fort

vaghlev1nq more accurate meaSurement of the changes that may-

take place wuth respect to the three parameters in questlonu

>

lt isu1mpprtantuthat.these &ﬁ?ﬁ%ﬂces,be utilized\if~there
. o 3

g ﬁhy one or aII of the para-

meters- used’ on the second stage of the estlmatuon model

’
El

BrES



CHAPTER V11

ACCURACY OF THE SYMPTOMATIC INDICATOR

Introduction

- ) . . ) : v to . B . i 3 .
This chapter presents a limited assessment of g%e
'aCCuracy qf'theﬁsyhptomatic indicator employed in the

initial stage of the estlmatlon sequence.' The occupled

dwellung units derlved by both the modlfled and unmodlfled

4 ’

. .
i : . . N

wu(h actual I97l cenSus coungs. Th:s assessment is'bampered

by the fact that the flnal”%stlmate of occupled households

[}

: . :
is the resylt of two estlmates : the Tevused lnventory of

@

» . .
S ‘ ) o
,‘Lotal.households and the,estimated occupancy ratio. If.

either or borh of these dnmenS|ons are ‘in error then the.

flnal est:mate of households would llkely be hwerror.

«

The evaluatlon of lndacator accuracy is nmportaht

in:that “while the occupled household estimate deruved inl

the furst Stage of the estlmat:on process could be quite
‘ accurate; the populatnon estumates deryved in the secohd

- : ¢
¥ [N . o

sequentnél stage could %e in error. Thls dilemma® can be
y 85 ' o
explained by anaCCurate estlmates of other parameters “

utilized in the second stagea Such as: _the»average house~

.

S

estlmatlon procedures wull be compared in terms of agreemeﬁt“
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hoid suze estlmate'or the estimated collective and
institutional popuﬂatlon. Error in elther one’ of these
ﬁestlmetes can result in estlﬁatlon error, although the
symptomatnc und|cator could be reasonably accurate.
The‘best way to assess the‘accuracy of the occupied
'h%usehold,estimate is to compare ‘these estlmates with the
observed OCCupled households for .each ‘area or munucipallty
provided by the 1971 Census of Canada. vao.measures were
tiiizedfin this assessment: symple percentage error
between‘the estumate and actual tount and the U statlstlc

for indicating nmprovement between \the two estimation .

~procedures employed_ln'thls investigation.

-City:Sub—Areas

Table 7.1 portrays the comparison of - -household

estimates and per cent error for each. of the sixty orie

estimate areos by method-used.' lt. wlll be noted that for

call estimate areas , the error was l.l per cent us:ng the
\modnfued estnmatlon procedure as compared to’ ‘a L.8 per dhnt
‘error us:ng the’ unmodnfled procedure. Forty seven estimates
L O

produced by the modlfled technlque were thhln -5 per cent
fdevnat:on from the- actual counts and only two indlcator‘.
o o _ ) " .

estimates devnated by(more than ten per cent. Corres-

pondingly, the unmodified procedurefproduced 41 indicator

A ! . “ . »



150

KO R ' :
Table_7.l??%gﬁ%parison of Occupied Household Estimates with Actual

Hopdl-in e . - .
Occupied Households for .Sixty-One Estimate Areas,

Edmonton: 1971

-

" Actual -

~ Unmodified Estimates

Hodified‘Estimates'

1,660

1,607 - 53

, _ Occupied Occupied
Estimate Occupied _' Household TV | Household _ 2

Area . Households® Estimate Diff. Error Estimate Diff. Erfor
Total . . 128,545 134,766 6,221 - 4.8 129,945 1,400 1.1
S 4,020 5,045 1,025 25.5 - 4, 321 301 7.5
2 2,615 2,522 - 93 -3.6. 2,515 - 100 - 3.8

3 1,420 1,440 20 1.4 1,4h29. 9 0.6
. 1,230 S 1,210 - - 20 - 1.6 1,201 - 29 - 2.4
5 1,740 1,725 - 16 - 0.9 1,714 - 26 - 1.5
6 3,360 - 3,309 - 51 -1.5. 3,282 - 78 - 2.3
7 1,630 . 1,654 ~1.57 1,651 21 .3

8 2,040 - . 2.067 ¢¢%?=§§§Fff/ 2,065 25 1.7
9 305 904 - 1 -00 904 =1 -0
1 1,840 1,809 - 31 -7 1,804 - 36 -2.0-
11 1,695 1,714 19 10 1,680 - 15 -10.9
12 1,595 1,587 - 8. yo0.5 1,584 - 11 -9.7
13 2,570 24671 100 3.9 - 2,654 . By 3.3
14 2,355 2,327 - 28 -1.2 2,324 - 31--1.3
15 1,475 1,481 6 0.4 1,466 - 9 -0.6
16 . 1,880 1,980 100 5.3 1,900 20 1.1
17 1,365 1,390 25 1.8 1,390 25 1.8
18 1,650 1,635 - 15 -0.9 1,644 - 6 ~0.4
19 1,955 1,907 - 48 - 2.4 1,910 - 45 - 2.3
i 20 1,725 1,747 22 1.3 1,658 - 67 - 3.9
21 2,080 2,204 1246 6.0 2,18 100 4.8
22 1,650 - 1,657 7 0.k 1,658 . 8 0.5
' 23 1,040 1,021 0 -2k - -"2.3 .0 908 - 137 -13.]
24 1,430 1,524, 9% 6.6 14 47 3.9
25 1,520 ‘1,528 8 0.5 1,528 -8 0.5
26 1,615 . 1,663 48 3.0 1,646 31 1.9
27 4,770 5,078 308 - 6.4 4,960 190 4.0
28 1,580 1,501 - 79 -50 1,50 - 79. -5.0
29 2,450 - 2,806 36Q 15.0 2,607 . 167 6.8
30 1,360 1,433 733 54 k9 63 5o

31 1,385 1,385 0 0.0 1,385 0 0.

32 1,607 3 -3.2- - 3.2
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Modified

Unmodﬁfied Es:imates . Estimates
" Actual Occupied *Occupied 7{2@@
Estimate - Qccupied Household _ 2 Household R A '
‘Area . Households? Estimate Diff. ‘Error Estimate Diff. Error
33. ' 2,275 2,301 26 1.1 2,317 k2 1.8
34 3,025 2,920 -105 -3.5 ¢ 2,900 - 125 - 4.1
35 6,450 7,341 891 13.8 6,991 541 8.4
"3, 4,060 4,935 874 21,5 4,529 469 " 11.6
37 2,345 2,433 88 3.8 2,412 67 2.8
38 2,000 2,239 - . 239 12.0 2,070 - 70 3.5
39 2,105 2,198 93 4.4 2168 63 3.0
Lo 1,870 1,907 737 2.0 1,756 . - 11k - 6.1
b 1,305 1,286 - 21 -1.6 1,306 oo
h2 1,305 1,345 k0 301 1,347 k2 3.2
43 1,465 2,468 1,003 68.5 1,537 72 b9
bk - 1,955 2,072 o1y 6.0 2,039 B 4.3
45 2,590 2,7 8 7.0 2,700 10 b.2
46 2,535 2,624 89 3.5 2,607 . 72 2.8
.47 1,500 1,492 - 8 ~o0.5 1,490 - 10 -0.7
48 1,425 1,422 . - §/f- 0.2 1,l15 - 10 -o0.7
L9 1,420 1,312 - 108 -'7.6 1,306 ‘- 114 - 8.0
50 - 2,940 2,817 -123 -42 2,860 - 8 - 2.7
51 1,550 - 1,520 - 30 -1.9 1,831 - 19 ;--1.2
52 1,730 1,845 115- 6.6 1,840 S RO IR
53 1,920 . 01,991 3.7 2,025 105 5.5
54 2,345 2,228 - 17 -50 2,225 - 1200 - 6.1
55 1,470 1,450 - 20 - bk k56 - b - 1.0
56 1,830 1,817 - i3ﬂrf‘b;7; '1;827 - 3 -0.2 .
57 970 971 S 10 9720 0 2 0.2 -
58 1,670 2,068 398 23.8. 1,790 .. 120 7.2
29 2,795 3,000 . 215 .:7.7 - 2,842 47 1.7
60 - 1,455 1,420 0 - 35 -2,k 0200 - 035 - 2u)
61 6,640 7,03 396 6.0 6001 - 349 - 52
31971 Census of Canada Summary Tapes., . | A}‘g ; A
T ) .. . o g S Lo
laee MR

8

e
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estimates within ¥5 per .cent deviation, and.seven estimates
were in excess of tén per cent erfor. The ayerage'per cent
error (D) for all estimate areas:was 3.2 gSiég the modified
tgchnique as compared to 5.5 fb} the unmodified technique.
EStjMat?on error by hoﬁsing type is presentea far
the hodified éegﬁniéue in Tablé‘?.é,‘where comp%fiéons of
single-detacﬁéd and apparfgent dwelling units with actual ~
counts are shown. A»reFative{y poorer performénce is
indicaged, in thaf error exceeds five per cent for both
‘ , . T ,
types of housing with a -6.9 per cent deviation fOT.thé
‘single house e§tiﬁate and a 16.4 per cénf éerror forkthe
apartméﬁt unit. I't. should be noted, however, that in,maqy
caseé ﬁhe.gmall‘numberﬁvof umi ts invq]ved.will yield a QeEy_

high percentage. Notwfthstanding this caution, it i”vsus?L*‘

v Te

what was actually ‘experienced. Sihildrlx, the es  imated
; A Yy

N B

oécupancy~rat}o for'apartmenté'was toc high. ,. . ,(‘
Th§ trend_(bwa}d construction-of large;vhigh~r{se
comp)exes jn Edﬁéntod at the ehdfoj thé ESﬁimation periéd
‘mgy.poésibly';ontribute‘to the . inflated estiméfes cf
occubied;apartmeﬁt units{_pln the earlier part of phe
ésgiméti§h perjbd,;théiwalk—ﬁp aparigégi'strq@ture,domiﬁatéd.

the apartment construction. . Tbese sméller'stnuctures were
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s élikely to be completed and occupied in a very short period
LN . ._A . Ty

“of time. Onfqp
) . v”’ x i

AR
Lata v

‘not’onif takes longer'for completion, but likely willytéke

other hand, the targer apartment structure

o ,')'JX + / LY - }
.:longe& for ‘ful! occupancy,: a3y wveldl, Hence, one could expect
' for P : . ' :
a,'much lower occupangy''ratio for these larger apartment
§ A T R . .

structures which 'would yield a lower number of occupied
> ' ~

i

, e B L :
apartment units than what was actually estimated. Further
L = :

4

research 13 required in this particular area in order to

determine more appropriaiC_OCCUpancy ratios.for, these larger
apartment structuves. in addition, the town house complex
may very well experisnce similar lower occcupancy ratios.

The averace per cent error for single-detached
dwelling unit estimates was $.5 as compared to 37.2 for

apartment units regardles< of :ize. It was expected that

e~timates than

-1
e
1
A
]
.
[
J
.
v

cerror would te greater Tor apa

for estimates of singledetached accormoiation.

»

Citics and Lensus Metropo.itar Areas

{4
¢
S
~
e ]
B
o
[
.
3
-
o2

Caomparison ot OVC LT ed hagse®a)

actual wocupiee Moy eacls Cogils s Nooe for muricipalities
- ~7
e
chaving had no zr-eastion Luede e €Stira2ts period - .
(Table.7.3". Phe e Cenl o oerroar Thr epsiimates
derived using the T oot Ton e talage wo L0 wibich was
stightly lTess -0 1. vsiiTates avepared by the
unmed et ted et o0 e gy s «Verage rer cent-error of 3.1.
. s
i
;
.
p
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L ]
improvement in. estnmate error was in favour of the

unmodufled technlque. i

'The.performance of the'modif}ed'technique Y?eided

34 estimates‘wﬁich'fell wnthunv- fuve per cent of the actugl

. e

counts, lele the unmodlfled technlque produced 37 estlmates;_
wnthun thls‘range, Both Lechnlques nrovided two‘eatimates
that deviated'mdre_than ten'per cent,Frbm the»actual |
Parameten. ltlhs“intereatfngﬂto ncte’that‘the eétimates of
Occunied.householda were’considcrabty Iess accurate for

Quebec munlc1ballt|es than for any other 5rovnnce regardle

v

of method used. I v )

Table 7. b portrays the esglmates for mun:cnpalltlcs
”whlch had exgerlencéd elther annexatlon or amalgamatnon

.‘.over the estlmate pertod /AS’nndlcated the unmodlfled

'estlmatlon techntque contlnued to yLeld more accurate

eStlmateSleth an: average per .cent error (D) of L.5 as

. . [ -
. f . =

: compared to b 7 for the modnfled technlque. X

; 0f the 31 household estlmates prepared us:ng the.

’ i S >
/

modiT?pd technlque twenty estlmates were within the ¥ five
_per'Cent dcvuatlon of the actual parameters and sSix e?tlmates
'?exceeded ten per-cent. Five of these s:x estlmates were -

"for munncnpalltles |n the pFOV|nce of Quebec. The ?’ .

- . °

unmodlfled techntque produced ZI estnmates wlthln the_t fuve\'
N .
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estimates in.excess Of ten per cent were removed; while

~
i

R e,
' kS .

per cent range and only three estumates exceeded ten per'

r|4 -

cent,error. .All three estlmates w1th errors in excess of

ten per cent were wathun ‘the prow1nCe of QueBec ; o,

n

’

.lmprovement was §a|ned ln the average per/cent ‘errar

N v
¥ v

(D) when the’ munlcipalltles that demonstrated exces ive.

- v,

error were controlled for. ;5n average per-cent error of

2.9 was achieved for‘thé deifiedltechnique when the six

the average per cent error decl:ned to only 3. S when th|5

-

'Was done for the unmodnfued technlque.

=

On the bas-s of the pattern of errors demonstrated

’by both the modaf:ed and«unmodnfred estimation technuques

e - .;/

B would be expected that the.population est?mates portray

a Simila;/pittern. For example, it would be expected that

the methods miedf@duld prdddce_more accurate popu{at?on

' » ‘ v . . .

v/ ! -
in Quebec. The consistent excessuve errors manlfested by

the’Quebec egtimates strongiy 5uggests-fau1ty data series

provided to the Central Hortgagevand'Housihg Corporation.
. s . /,f' - | o v . ) : j
Accuracy of the cuentral city estimates. supports the

v

Ced e T we oo : : : . S »

‘research expectatidns, in“trat- the -modified technique
proved superior to the¢ unmodified technigue. The-average

1. . . ~ . —

per qentd’rror i) for estimates dérived through the
modified‘estrmation'procuuuqes-was-3.7 as compared to 4.2
g - - Y : o

Al

s

eﬁ}imates for Ontario municipalities than for munucnpalntles



) o k. :
forbthe 35 odlfled procedures . For both techniques,
. i . o ‘ £,

+ 8 .
estlmates wére WIthln - five per cent of the actual

. _ , . -
household fugures.‘ Two estimates were N excess of ten

per cent errof for the modeied-technique (Saint John'and

St. John s) whnle only one unmodnfued est;ﬁate exceeded ‘ten

. \ \

per cent (St. thn's).. (Table 7.5)

5 . . . o
3 s <4

'Greater |mprovement in accuracy is attalned for the
mogsfled technaque when these estimates. with extreme error
are controlled for. The average per cent error, decl|nes

to‘ 7 for the modified technlque and 3 2 per cenP for the
“unmodlf%ed technlque. All central cntleslincluded in:this
research “had experlenced annexatlon over the estlmate period.
R . ‘
AdJustments ufre made for each c:ty utill;jng census'publi-i

.catlons in order to account for the land area added to

-these cutues l It is suggested that more refinement is

J

requlred in the ad;ustment process _?% that actual enumera-
-t . . :

tion area maps should be utilized ﬁor allocétlon of o
' A . R \ .

populatlon and household data. Household data were unavall—

able by enumeratuon area at the trme of &hls study and the

. /\ ot .
»adJustments made nncorporated Iarger statastlcal units.

,Nhen‘s%aller'areal adjustments.were~requlred they simply
were omitted because of lack Of‘detailed information. 'Salnf

Jokn and St. John s were two examples of central cities

.
v

'where these gross estlmates had to be: made¢
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. Estlmates were prepared for fnfteen maJor urban .
areae in“Canada; hOWever, household data could only be

adested for thirteen of'these,statistfcal'areas. IMaJor

hurban areas are somewhat analogous to census metropolutan

© N - ’ ‘l.

areas, in that they also consJét of a core cnty and its

urban and rural frﬁngef Central Hortgage'end Housn1g

Corporatfdn provided'h0using datagfor’theVmajor ‘urban

'area s core cuty and urban frunge\

\

The«methodologrcal problem whlch confounded the

'estimatfon procéss was that Statistics‘Canada.elected to
) '»':; ' '

revnse the boundarles of these statlstlcal areas for the

1971 Census,-as~well,as the deflngtlon. I'n or&er to pre—
SN ' Ty
pare adequate estumates, these changes in definition and'

boundaries neceysntated adJustlng the estumatlon area in

‘1966 to conform wnth the newly def|ned area in 1971 .fhe_
‘ < - ;

. | rJ’
lnvestngator encountered dlffucultles in adJustnng the

&

w .

‘population andghousegold figures or‘smagt.]and;area‘changesﬂ7
oVer_Ehe eatimation period.r‘Beca'Selof the potent}af torf
1errorddue to arealladJUStments, ft~wasJexpectednthaththe’
|nf?ated household estlmate produced by the unmodlfled

me thod would be more aceurate than the modufled technlque

“.‘

This‘expectation,WaS born out.by the resuﬂts porfrayed.in
" Table 7 6.

. . ‘4.
The average per cent error usung the modufled
'«technihue‘was*S.Bhas compared to 9&' wwth the.unmodafledt

E -
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techniquew. dlfference between the5e measures of error .-

.reduces consnderably when the estlmates wnth error over

RZ

ten per cent are removed With t&ﬂs c0ntrol applieds, the
error drops)to 3 0 per cent for the modlfred technique
and, correspondlngly, 2 9 per cent for the unmodlfued

technque.quleven of the unmodified estimates were within

o F five per. . cent, whereas, only nlne_ofsthe;modified

P

* the modlfled technlque were wlthtn4f five per cent error

.’c

'}Each method yuelded four esttmates for the same maJor urban

fé%timatesiqell'within this range.‘,Estimates“derivéd by

the]modlfied technique.For St. Jerome and Timminehexeeeded

”ten per cent.error, while only the Timmins estimate was in.

4

excess of ten per cent usung the: unmodnfled technlque

Household estlmates prepared foc}census metropolltan’

tareas are- presented |n Table 7 7 The unmodk£¥/d technlque |

)

'prOV|ded the more accurate estlmateSJ%f occupned h0useholds

;' :\ .
. ‘m 5

than the modlfred technlque.’ The. avewage per cent error

s
.'14

For estumates produced by the unmodnfled technnque ‘'was §5.

and, correspondlngly, 6. O for the modnfled technlque

i 2 . q

ﬂ& “ln terms of error, the estnmates for both tecbnnques

vwere very'similar'” Ror exampTe, ten esttmates prepared by

-

}
(’ . . 0 . N N
‘a .

and eleven unmod:fred estrmates were. loCated ln this rangc

areas that were in excess of ten per cent error. ‘Nhen_these

v

four extreme estlmates were controlled for the‘average_

7

T,
A%v’\
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per cent errof‘for the %idified and unmodiffed technigues
deci?ned to 3.9 and 5.2, respectively.

A similaf methédologiﬁal problem to fhat ofithé

major urban areas-co fronted the investigator with the
. yid . .

census méfropolitan areas, in that the bqundi@ries were
modified for the 197] census. This area modiffcat}pn made
it extréemely diffiéult to adjust'thé 1966 metropolitah

areas accordingly, in that these houhdary changes often

v

involved splitting existing statistical areas.  For this

.

reason, it was expected that the unmodified tephniqué,would

yield more accurate_estimates of tha,howséhold paramefers.,

- T

The census metropolltan areas with negat&ve errors

~

expernenced boundary changes prnor to thé%197l Census.,
«‘5

.wuth,the exception of H:nnupeg,‘lmprovement in estlmate

error was achieved with the ummodified fechﬁique. As’with

o

the major urban areas, lack of detailed.datqﬁérevented
. o ¥ ‘, v . B ‘ ) v " ’ 4.'9"5 . B
greater refinements from being achieved in’the%@djustment

)

5,

N

_ for these boundary changes. S
’ » 4 ‘ Lo o ey
Control Variables and Estimate Accuracy ; °%h
o o o AR ) '“"*y~.~_ .
This section of the analysis will present the’ T

P
with respecf to the‘gépfbrhénce é%;éach‘method |
accordiné to éontrdi Qa?iébles. Since the eight pro—:

’poSitions présehtéd eariier éhquld-aépiyztb Ehé‘é&timates

. . . I
”~
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of occupied hodéeholds, discussion of findings will be
organized according to each proposition.

Proposition 1: It is expected that the modnf:ed hous ing
unit. method will yield more accurate .postcensal occupied

-t
household estimates than will the unmodified housing. unlt R
me thod .
Table 7.8 presents the summary heaSure U statistic
for the major types of areas utilized in this resea zh. ) Z

fThe proposition is supported 6hly for the Edmonton estimate

areas and the ten central cjties. The unmodified technique
reflected'slightly improved estimates of occupied hcuse-
~holds for the seventy-five selected'municipaliiies."The

v

improVement in unmodified estimates’of»occupiea‘hausehdld&

_ Table 7.8.-- Accuracy of Occupied Hou»chold
- : = Estumate> for each Estimation Method by -
' ' Type of Area

e

o Theil's U Statidtic.
Estemate Acea»( N —
- o Modified .Unmodified

EdmoTLOPi S .026980 - 355‘77
Sub- | . v <

nreas

Selected: . woanfe - Ny
. ‘ LoEree e R . 020485 L019469
, ‘ Municipalities .

Cen;}al Cities 13 .00866 1 312428 *
3¢ frivan i
Major.Urtan R I S S aly
ATeas :
Census - o R
: Metropod tan s .022509 .013586
rArcas’ C ’

~e




was greater than the_modified esf?mates in the'cise of -
’ maJor urban areas and census metropolltan areas.

dev:atlon from the proposition was expected as dlscussed

e
e

in the- prevnous section.

o

It wlll be. noted that

,
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- This ﬂ\

excludlng

the maJor urban areas and census metropolutan areas,

\/‘/

holds deraved through the modnfled estlmatloq procedures
xn comparlson to the unmodufled technlque

|n Table 7. 9 for Edmonton sub areas.

estlmate accura

~

increased.

"Propos" ition 2:

Estimate error wsll var
the proportloq/ef'apartment units

1

y directiy with
in the estimate area

-y impreved dq/ectly as pOpuIatiQn size

BN

i

4

! . .
Improvem nt in the estlmates of occupued house- -

LS

The‘error'

in

estimation using the modnf:ed'techniqueeteﬁds to vary

Table 7. 9 - Accuracy of Occupled Household
Estimates for each Estimation Method, by

Proportion of Apartment Units
" Edmonton Sub-Areas: 1971

-

>

. I R . . . ) ) _',_‘~
dt&éctry with the proportion of g%artment units
S S o T :

in the

)

Proportion of
Apartment Units

Theil's U Statistic

-

=y

ro

Modified Unmodified .

0.0

20.0

40.0 :

60.0

80,0

19.9

39.9

.59L9

79 9

99. 3

- 31
14

8
6

2.

1022346
017118

. -019400

.034982
-.039044 -

.047178
022375
093780
.062061

062547

N

.

1

is demonstrated



1n ché estimate ~area, the modifjed est&mates are not

cons:stewtly morc accurate than the unmodified estfnates.

‘ | e | o 172
with exception of areas with-thé lowest

. : . . TN\ L - A _
proportion of multiple units. The greatest accuracy in

‘éstimation of occupied househo]ds was found'to be in areas

Wl[h from twenty to sixty per cent multlple uni s

. . .

Table 7. IO compares the accuracy of occupied house.x

hold estimates for the selected munucnpal:tles ‘major urban

. 3
areas, and- céntral cntleS»w'th respect to the modified and

unmodified .estimation techniques. The results are 5cme-

a

what Mixed-foruthe"selected cities, .in'that' while the

3
modlfled estlmatlon procedure ylelds estlmates with error

’ N

that varves dlrectly with the- proportlon of multlple anits

e
P e “

<

The modified estfmates.of ocCupiéd households are more’

accurate for cities wnth tHurty 181y per cen multiple

units, whilg the unmudafled estimaies  ure more accurate far

the other categories; *
o & L S
With the exception of areas with twenty to TRty

<

per cent multiple units, the unmodified'c\timqre> ‘or malor

F)
“
Py

urban arvas feld greater ACCUTFACY - than . those produced by
R . ; A - ‘

,,_./

the mod

/'fied tecnnique The pattern of estimite errors do

N
.

not -support the. proposizinn with respect to maior wrban
' . N e . o . ’ ’
. A1 ) . . e . ) 1 . -
area-s. The results for Phe g jorturbhin greds may he mis -

., . L
~ P

leading ‘because. o (he Jefinitional and poundar’y adiustment

prablems. T ' g . ' . :
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- ﬁ?’ ' N . "

o ) The . occupied household '‘estimates derivéd with the

x4 5 . /

:. modlfued estnmation technque reflect greater accuracy than

_those produced by the u@modlfled technlque regardless of v a
proportion of multlple units® in the*central cities. The

»
A

pr0position, however, is not supportedvsince'centrjiydntues

3

w:th the hnghest proportlon of ‘apartment units manifested

3

esttmates WIth the lowest error,
Table 7.]] reveals a similar pat{::r of estlmatlon

¢

error for the census metropo)ttan areas As wuth thg

central,cntwes, the lowest estimate error for both
’ ) . . E “ ) 4}45;’ . .
estimation procedures wahy

found"in the census metropolitan .

Table 7.1).-- Accuracy of Occupled Household Estlmates for
each Estlmatlon Method by Proportion of Apartment Units ‘)
Census Metropolltan Areas 1971

s

Proportion of . " Theil's U:ﬁtatisfic
Apartmént N T = »— — —
Units o Modified . Unmodified’
20,0 - 29.9 - 6 025863 . . dau45)
30.0 - 39.9 g 026275 . .02293%
© h0.0 - 49:9° 3 .038561 " .028090
. 50.0+ R ; - 015435 B .009637




. . . . . N . ;‘7',_:}'.%v '
| . ‘ T s

areas having the highest p}oportion of multiple units. it

>
~

will be noted, however, that the unmodified procedureﬂg ‘
. . v ‘ ‘ y e >,
. yielded the lowest error of the two procedures emplﬁyeJ.

success of the .

\

’unmodified-method ﬁby be attributable to Ihe'difficylty

As notéd- in the previous section,’ the

“in adjusting the 1966 met(ogol%tan ar
. R

ea to the Héw 1971
‘5;undaries. ' ’ o - ‘ B

Y H Co- . o . . v .
'J As indicated in .Chapter IV, it was bedieved that
tﬁe magnitude of home owner;hib would provfde avrelatively
M ) . o, ) . ‘ .

séﬁnd indicator ofvad*aféa;s stabilityg Co;veh§ely;.the

propoftiqn 6fip§artment units in ankagea woqlq_Se an ihdi—'
-Aca;idn'of the érea's.tfansiency‘or pbbulatidh turnover. In
,additioh to the épaffment va}iabletalfeédy,dfscussé&,;i;

was aecided to includé.the hoheioﬁnersh;é var;ébhe.  BY'ﬂ

including home ownership, a more definitive/articulation °

etween reﬁteréhip and ownership.is possibfe. A certain.
. : - - . Sty
proportion of single-detached dwelling units, double and %
) H E '» . . . / ' N
+ - & e

‘duplex houses, and mow housing that afé,classified as
) : ! “ . ; © o

"rental units would therefore be\controlléd'foFf-

B

' v : L -
fnterestingly for the Edmonton sub-areas, the -

- rn.of estimate accdraqy take{ the form of a U curve

ith the lowest error reflectedgin the middle.category

-
(XY

4“0-0't0 59.9 per ceht]dwnérship) while.thé‘hiﬁher rror

s revealed in thestwo extreme categories (0.0 to _.9 and.

u

;\\ B L, . h EIUETE R )
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-

80L0 to 99e9.per cent). In every'interVal the‘modified
estlmatnon technlque ylelded more accurate estlmateq than

the unmodlfled procedures (Table 7. ) This pattern is-
leFlcult to explaln however it}lS p059'ble th:t the
balance of housnng type |ndlcated hy‘the mlddle category
: B .
may yleld the greatest accuracy s&mply:because there

3 b,.\

|

.tended to be over-estJmatnon for ocCupJ@@Dapartment
structures and under estlmatlon of oc;upled sunéle-
detached dwelllng unuts‘ Therefore, the.over-.and under-.,
eetrmates would-tend $o~offset_eacn other and contribute.

to ‘greater accuracy. .
N _ . .

i
«

0.
Cn Table 7. 12 -- Accuracy of. Occupued Househo Id Estimates for

T

- each Estimation Method bY’Proportlon of Home Ownershlp,
) Edmonton Sub Areas 1971 ‘ { '

»,

b
Per Cent . . . Tneil's U statistic.

Home . S Lo : — ]
Ownershi ., Modified Unmodified
0.0 159 s oamer 063192 .
200-39.9 7 v g .039847

40.0 - 55.9 - 1 L o132 o63u72
60.0 --79.9 28 e 028567
" 80.0 - 99.9 o 57 030186 .o9u8se
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Table 7.13 presents the_same control varuable for’

7

the selected Cities, major urban areas, and centrak CltleS

The U shap d pattern does not emerge for_:hese major types
of cities. 't will be noted that estvmate accuracy d|d

improve as the proportlon of home ownershyp“increased‘fqr'
. i i

'the scventy five Selectedwcutléi With i*l;:'”Q tion Pf

\

modlf:ed estlmataor procedure ynelded ':~. ' fYaccurate

vestvmates of occupued households.

For both maJor urban areas and central 6ities,

vy

the greater error ‘in estimation apoeared in thevareas
which_had from forty'to s}xty per cent'home ownershio,
whi]e’the ﬁost'aecurate-estimates were [OCatEd in the
e*tremeﬂinrervaJS; The modified estimatioh prdcedure
‘ylelded the more accurate estlmates only ;n the maJorlurban
-areas Wthh had ‘the htghest proportlon of home ' ownershnp
In eomparlson the central city estlmatesvwere more.
accurate using the modlfted technlque in alf»rntervgls

with the’ exceptlon of the cCity with: twenty to Fortv per

.cent home ow:ershrp.. I'f must be necognlzed however that

only one crty?was so classnfled and the dcfference between

T
’ .

the two’ estlmat s was‘small.

[
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Table 7.4
@stiﬁates’in MhipH
- :_ R K SIS i
our-performed‘the modufled methqd fnievery intéfVaJ. ]
Estumatlon error tendedw se as the proportion of
“home'OwnewnH}b_f1’ rf hf fx ; 5 6' lbeﬁore,»fhe,in}e}-

nretataon of e§

. 2

the boundary changes experl '7census metrg;{ »
i e ‘ \"',, MR S »J' !
polntan areas e T |
.- o : E " . i‘" i,
: “a\o' ! T . v SO e
& 4
> - Table 7. lh Accu?%cy of Occupled Househcld EStlmates For
2 B ' each Estnmatlén Method by’ Proportlon/of Hbme Ownershnp,
: ' - Census Metropol I'tan Areas- ‘I97,br el
| ‘ : .,. L: 7, v '.:.v 4
RS . a.’ ) ¥ . .
ol . oo . : :
W _ Per -Cent - s ¥ . - " Tbeifﬁi~u StatkStiq 'v>'”'
(!/ - Horﬁe S %N . ‘ B o '5’ ,Vw . T
2% Ownershipt. o T : Hodlﬁied ‘ o 1“Unmodlf|ed
A 30.0 - 49.9 -~ 3 - .016834 x} :
50.0 - 59.9 10 : .026333 L 0229#9 -
60.0-69.9 "6 024382 ¢ 5 . . ozaaqg ,;'
\P?Opusltlon 3: Estlmate ‘error will vary inveé;ely i
) wlth thes populatton size of the estlmate area x i
ol >Accuracy of occupied househo!d estlmates Tor :j,; e
. <A <
R .
.EdmontOn sub areas by populatnon size of area ns preseqégd .
B i gt | g . T
; ‘., I'e ' fn 6verv slze Intéival' the modrf”'; y :ﬂf
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, : _ , _ D o @
"Table 7:15,-- Accuracy of Occupied Household Estimates for
' . each Estimatiog Method by Size of Area,

Edmonton Sub-Areas: 1971 . - fi
{ STy
) | i ‘Theil's U Statistic e
Population Size" - N : - —
R <. nodifiég .7 “Unmodified
Under 4,000 2 022112 - 022112 .
¥, 000 -'5,999. 29 01861k . 061455
- 6,006_ —':7',999 | 17 018914 - 037578
8,000~ 9,999 6% .o36sls " .o6u8o8
10,000 and over .7 .030232 f;{ [056655

-

hoﬁéehold;estimatés.‘*The patferh of estimate acCUracy‘for»
.the modlfled method does not suppori th@lpropos:tlon but
suggests the form of a U shaped curve wuth erréwq]ncreas:ng
-as_populatlon suze\Ancrea5353. In every category of size,

~the modified estimates were more accurate than those pre-
, ‘ ' > ‘
pared by -the unmodified method. . The more acturate esilmates
e -
were derived wigh-thilmodified technlque for those estimate

areads with from 4,000 to 8, OCO residents ' ; . T
Tabb%:; 16 and 7. t7 portrays the estimate ac%[:acy

by popu]a on size for selected CItIeS, maJor urban/éré?é

’fcentral cities, and-cen5us metropolitan areas. Wi few

- exceptions, the proposntlon tends to be supporteé\for the

. 1
_cities, major,urban areas, central cities and cqn;bs
A - .

3
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Table 7 I7 -~ Accuracy of Occupled Household Estlmates for

*
each Estimation Method by Stize of ?Fea ./
Census Hetropolltan AreaS' 137
N .
| o
S~ \\ .l
| . o % Theil's U Statistic
Lfopu!atlon N ’ \
Size Modified 0 Unmodified
. - : - * o ’ R
100,000 to -
'y 14 . 8 . 1
+ 499,999 | 033823 . -029618
500,000 to . , ,
2 . 2 .034718 .02021
999,999 o ORDE L iz
I million 3 20702 \7%
'.aM@waf : - "7%'J L
V4 ’

" metropolitanlareas for both_ﬁodified and uﬁmodified estimate

acéuracy. - Geferally, the unmodified technique Qfovided the.
moré accurate»yst)mates for aTT types'of'cities’  The
_notable exceptlon§ where the modufled estlmatlon,technique'b

4

performed best were for selected cities from 10 000 to"

4

24 999 in population size and the larger central citiesQ

5

It should be noted that the hlghest estimate error (ccorded

for the centyal city cajegory |ncluded both St' John S and

SainteJoﬁn. I ' v ~

Proposition 4: Estimate error will vary directly with
the populat:on growth. rates off the estimate area

Propos:tlon 5: Estlmate errorywill vary dﬁtectly with
¢ the populat:on decline rates o#\the estimate area 2t

&R




e

Estimate accuracy by population change in the
5 . . B .

183
\

<

estimate area over the\eSQEmati?n period for the Edmonton

-

N : . ) . . . . L
sub-areas is portrayed in Table 7.18. .In every population
. . . : o i .
change category, the modified estimation technique produced

A\

%

estimates of occupied household% which were mofe accurate

a

1

4

than those derived with the unmodified technique.
e, .

J

Table 7.18.-- Accuracy of Occupied Household Estimétéé for

each Estimation Method by Population Change in the Estimate

.t Area, Edmonton Sub-Areas: 1966. - 1971 ’
’ & N c
.Perceﬁtage - Theil's U Statistic v .ok
Population N« ' — : - . -
Change - Modified Unmodified
Decline * 7 —’,
-1.0 to -4.9 10 - .018513 ©o.09849D ¢ ..
Stability _
. -0.9 to 0.9 26 ©.015285 ©.017680
' y Growihv>. : | J | a~,.
1.0 to 4.9 14 .020921 ' . 034558
5.0'to 9.9 8. .036731 ’ '.063616“\&\&'. i
- : ‘/ I ¢ L
. : . o < A
J> 10.0 and over 3 .029102 L .065413
. 3 '- - - - - ‘ .
\; : ' ' TH% pattern 6f estiméte-accuracy tenaérﬁéyéuﬁﬁort z:

both propositions. The most accurate estimat

thé mod&f}ed'method, were for those estfmété<

’

-~

r

=

s

S

A

es,m;}eldéan .

-

areas which were,



o

N

relattve]y stable in terms.of pop\}atlon change:q;er the
five year perlod As revealed in the table “there was a.
s[jght increase in estimate error for those estfmate‘ateas

experiencing populatton decline, as well as for those areas
. . ’ ) q .
‘with increasing growth in_population.
. i

- The estimate accuracy for the mafor types of

) “

municipalities, major orban areas, and cen§y§ EetcopotitanA
N anea;.by,population change&experienced betheen_1966 and

I97Ll}§ pfegenteduin Tableé 7.l9fand 7,205\ The,comparison;

of thé atcuracy‘of'estimateé produced hy the tSh{estimation

‘procedures is somewhat lncons;steht for all types of urbaﬁ

areas. P R S o i )
’ rt K
. - v f k ,
. T 1t will be noted that the modlfled estlmatlon

procedure§ produced occupied hoysehold estimatés with -
. R by - ’ ) )
n
greamer accuracy thaqwfhe unmodified technlque for the

‘' . |

“stable’selecﬁed cities. “An unexpectedgflndung was, the
. . - ’ P

. T N L : LG
Letter'performance of the modified technique.for those
- . L2 ) “‘ .
. . v : ) Y o . .
\(selected‘cities experﬁencing popglation growth in excess

s

.

\{‘. of ten per’ cent._ Selected c1t|es wltngglther populatlbn
E Jecllne“or growth between one and ten per cent achleved~
bef tter estlmate accuracy with the.dnmodifiéd“teChnique.
.The modified technique provided.improveaheéttmate
‘ AN |

Lo RS . MR . . v,

.accuracy. for:the majér urban areas which had experienced
N ot

- ’ ‘ o . . . ; ' ) v
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. P B
.Table 7.20.-- Accuracy of Occupled Household Estimates for
‘each Estimation Method by Population Change in the

o
Estimate Areas, Census Metropoljtan
Areas: 1966 --1971
Percentage” . ‘ Theil's U Statistic . g
Population \‘“\JL\_4/ , —— : .
“hange - - . Modified ., Q Unmodified
0.0 - 1.9 8 '0]5779'f , 010395/
’ ' A\ . . -~
" g . R . . .
2.0-2.9 , 6 |.053361 _ /0’37391
3 0- 3.9 R i ¢ "N o21880 B
4,0¥and over . S P, 008258 ///A .029510 -

s

[

“ sl)‘ht populatlon growth o&er the ésf{;;ée perlod while’
X . .
‘ for T e\gtable areas the_%:modxfled ted%nique proved better.:

The central cities. revealed.that geherally the modified

estnmat:on technlque ylelded the more accurate est|mates

. o~

~

w:th the exceptlon of the city that had experlenced gye}h éé

hnghest populatlon change ' .
2 ' ) ) e
_< The propositions concerning population chahgeAare-

generally supported by the accuracy of occupled h0usehold

£l

estvmates for the selected cntues and centrfW c:tles and

'are.not suppor*ed by the census metropolutan area estlmates.

There are too few categor%es of estlmatgs forftwe maJor ‘

’
urban areas to be consudered wnth resp°ct &N/the prop051t|ons.

)

)
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1
- Proposition 6: Estimate error will vary directly with
the \territorial annexation experienced by the estlmate
larea over the estimation period

This propositidn applies only to a few cetegéries
: . . . ' o

N

of the study cutnes used in this investigation. The
Equnton*sdh-éreas were exc]uded as they were not influenced

by annexation policy. The major urb#&n areas and census

metropolitan areas were excluded from consideration as these

were arimarilyhstetistical areas and their territorial
¢hange was;influehced completely by re—definitidn of

F

boundaries.
Table 7.2]‘g;esents theﬁkstlmate'aCCUTacy for the ®
_total number of cntles ancorporated‘\n thns study by thenr

[ - . H
annexation’ experathe It wnll?ﬁe noted . that when the N

central cn;ues are cpmbined with thelsmaller selected ' _/

cities, the results are“bonvincingly in favour of ‘the: S
S o ‘ K . o o : R

modified estimati %qued@?e-over the unmodified esti-

A SRS U ) - - .

mation method. When the larger central cities.are not

. ~ o . - ' . . e : .
considered, the unmodified estimation techniquevyie%ded

mofe accurate estimates as wasnevidenced by the selected

cities and cities without annexation. categories. |Ilfprove- mt

ment infestimate‘accuracy_is noted in the.direction of the

1
*

}proposirion when only selected‘tities (.022808) with
_annexatlon and selected cities wu%gggxhannexatnon are

0 , }
compared (. |6258)£§/ 3 B ’ | S |
S

P



A

Table 7.21.-- Accufacy”of Occupiéé/HousehoLd Estimates “for
-each Estimation Method by Anftexation Experience,
Selected Cities and Central Cities: 1966 - 1971

| . _Theil's U Statistic
“Annexation ’ .

‘ . R N . ..
Experience & Modified Unmod i fied
N ) e A L :
Total‘Eéﬁgcs -85 ,.og§§81 . .012526
R lities with = 0, | .008835 L Lo12514
annexation . , _ ‘ .
- selected Cities 3 022808 . .021877
. N - o . T o
Central Cities 1 .008661 ;o .012425
. * -7 ' . :
Cities Athour - .- ~ 016258 . .01504k -
annexation NS .
/‘f ' ... A i .,, . . . ‘ ) ‘Q

~Proposition 7: Estimate error Wit vary directly with
change in the average household size experienced by
the estimate area over the estimation period

{

v»‘.

The proposition concerﬁing household sizé is not
supported by the pattern of eatlmate accuracy for the

Edmonton sub-areas. Table 7.22 reveals a ‘pattern of

-

accuracy which is the reverse of ‘the direction,eXpected.

In other WQrds,‘esti?ate error decreased asvéhange in
_household size increased for the estimate area. The
. '
— A : SN Lo
modified estimation technique consistently, provided the

more -accurate qccupied household estimates in every ,

category of change.

-~ . . Al

188
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o~

Table 7.22.-- Accuracy of Occuple& Household Estimate for
each Estimation Method by Change in Average Household Size
in the Estimate Area, Edmonton Sub-Areas: 1966

%1971 .

.. Absolute
Change in rﬂ

Theil's U Statistic

: wed
_ N — g e
Household Modified - Uod 1 f i ed
Size . N . .
; ot L .083051 = . 162721
- 0.2.t0-0.3 30 . .052967 T 149832
- 0.4 to 0.5 b .g. .o51161 ’.iefeégA
~0.6 to 0.7 3 026845 . .077373
~ N . . B . ‘ .

Table 7,23'and 7-24 portray thé estimate accuracy
by the ;OWtfoﬁ variable for ihé selected cities, majo# urban

areas, central cities, and census metropolitan areas.  Wi'th.

"
-

the exception of the cen5qs'm tropolitan areas, the pattern
‘of estimate accuraév/;end§\td support the proposition. - For
‘the selected cities, the modified estimation p}ocedureg

ielded superior estimates for all cate ories except one
Y 9 _

(-0.2 to -0.3). The modified estimation technique produced

more accurate occupied household estimates ‘in every - I

category for the major urban areas, in comparison with the‘j>ﬂ¢

unmodified .estimates, estimate accuracy of the*modified-

{

H

estimates was generally supéridr'fdr the central-citie. The'

uqmddified estimate (Saint John) yielded greater_a@curacy ‘N

=

the lowesf.change-capqgory.

»

. 6‘\'
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each Estimation Method by Change ‘in-Average Household Si

Table 7.24.-- Accuracy of Occupied Household Estamates f%
e

=S

in the Estimate Area, Census Metropolitan

Areas: 1966 - 1971

Absolute Change

Theil's U Statistic

_ in Average N '; - .
Household Size Modi fied i Unmodified
tor o .023281 - .6}7568’
- 0.2 | 10 019676 .013095 -
- 0.3 . 3 025452 . 023876
\ - o;u ,' 2 042052 032641

The census metropolitan area estimates produced by.

Pl

the modified estimation technique were inferior to thoSe

|

{

produced by the unmodlfled procedures with the exceptlon of . -

'the_lb est household size change category. -

“th

2

Excludung the_

CateQOryfvthe pattern bf'estimatc accuracy For the

‘age- of the estimate area

ing categories tend to support the propositiqh:-

sition 8: “Estimate error will vary |nversely

Table 7 25 reveals that modlfled technlﬁpe provoded

mOre accurate estimates than the unmodlfued technlque

regardless pf the age of the estlmate area. The pattern of

eftimate accuracy fails.

‘the more accurate estimates are foUnd

W

‘estimate area. Utllnzlng age of dwelllng as an

to support :the proposition, however,

in the youngest

undtcator of
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Table 7 25.-- Accuragy;of Occupied Household Estimat . i r
each Estimation Hethqd by Age of the Estimate Are.
: . ’ EdmontOn Sub-Areas T

‘;?*. | c:*(\\t) o

Theil's U Statistic

Aée‘ of Areea ' N v
2 | | . Modified  Unmodified
0.0 - 9. 9 B . .019193 - _.0k6392
10.0 - 19.9 8 023229 027933
20.0 - 29.9 B 5 042651 o .109194
300 - 39.9- Va: - .027201 ] -056622
400 - 49.9 o . osesou .057268

The lndlcator of area age is the percentage of dwelltng unlts
constructed prior to 1920 as reported in the census.

e - ' . ’
the ége'of thexestimete area reﬁealed that the hajority5of'
estimate areas (QZ)IWere:young'ajegéin the city'of Edﬁehton.
'It is élso noted that the youngost estlmate areas had the :
lowest estlmate error. The estimate areas w:th twenty to
thtrty per cent of thelr dhellnng unlts cohstructed prtor to
1920 had the highest est'mate error.

: A drfferent.indicator of age yas_used.for the'ufkéh‘
areas and cities in the study. Age of the selected
muntcupallttes and urban areas was determlned by the census
date that they were flrst recorded as attalntng 10,000

-
"



With the exception of the'oldest area e; ?éf

'V:y ca&ego;? . the pattern of estlmate accuracy generall% support

'r'x
whooh -

the proposttion for the selected cutaes and maJor urban D

areas.” It will be noted that there was only, one city,and;

major urban area lnc]uded in this category. There are too

3 r

few cases for the?‘entral c:ties to reflect a convrnc:ng

‘" pattern of accuracy (Table 7. 26) .The modified technique

y4elded more accurate estlmates for the central C|t|es*

however the per¥grmance of the modlfned technlque was .-

zlnconS|stent for the selected CItlES and major u

with respect to the age of the city.
The‘accuracy of.estimates for the;census metro-

polutan areas present a:pattern whlch runs counterbto that

expected, in that estimate error increased as the age .of
. R -t »
thexarea increased. In the comparison of methods, the o S

unmodified estimation procedure'generally produced thedmore

)

aCcurate results. lt.will‘be noted'ln Table 7. 27 that the

: modsfled estimation procedure produced the more accurate

N
b '

estimates only’ for those "0 s ys metropolitan areas in which

| L% o
" the central cstnes.ach;eved 10,800 populatfion. size at -the,

. TN -
'turnvof'the century..

.
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Table 7. 27A-- Accuracy of Occupied Household Estimates for
each Estimation Method by Age of Estimate Area
. Census Metropollitan Areas

- . R | - Theil's U Statistic

Age of C.M:A. _ N ' -

- ' Modified . “Unmodified .

Pre - 1871 | 9 ~.022908 1 .018946
i881 - 189 4. - .0200120 014717

1901 - 1911 s .oi2d23 - .0 7496

1921 - 1931 1 .0Bl096 ~ .059013

Age of C.M.A. was determined by ‘the census date that the
central cnty was first recorded as attaining 10 000 populat|on

N\
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CHAPTER Vil

"ACCURACY OF POSTCENSAL POPULATION ESTIMATES ‘/
L , -

Introduction

.The previous chaptef'dealt with the accuracy of the
“cccupied housphbld estimates and this analysis ‘section will
concern.the accuracy of the final postcensal population

7

estimate. The final population estimate is developed in thé

second stage of the .seque tiai prqceSsmof estimat

¢

ion and is

cohtingent upon the‘adeduéc of 'the oC@upied household

estiﬁate‘deriveq in the first/stage. . ,
- ‘ : - }

‘Once the occupied household estimate "is attained,

the appropriaté*population per househord is annlied which

determines the estimate of the‘nuhbet'of peéple living in

,OCCupiédIHOUSehOldS. To thiS‘f?gure i§'added the estimate of

'éoflectivé.and institutional populatfoh loéafedfiﬁ.the
gstiméfg area. »AssUmiﬁg reasoﬁablé,acCuracy Qifh regard to
thg.estfmafe of houSeholds,’tﬁg'final pohulation estimate
can still be subjeét:to erroF'through fauft9 estimates of

the average population per household factor.and/ar the"
A . ) ~ . . L. .
estimate of the collective and institutional population.

196



T reiterate these key €lements in the . seconi Stage,
.
a

ion per household rJtlo for 197l was determined

Y

the popul
through extrapolatlon procedures. The collectlve -and

‘™
institutional populatlon f:gures from ‘the Previous census
(1966) were u5ed as the best estlmate for 1971 For those

cities and urban areas which experlenced annexatlon

amalgamation, or. deflnltnonal changes over the estimate

- Th€\prepared estlmates using both the modlfled and

the unmodlfned estimatiaon procedures are presen ed
;] o

|97l census flguresfln the follownng ables Skries. A poetr

censal estlmates for Edmonton sub areas appear in Table 8.

It should be noted that the |97|‘cen5us figures have been
!

subjected to,thvhrandom roundlng procedure CUrrently used’

by StatlSthS Canada The actual population parameters‘are

randomly rounded to either 0 or S The actual count do not

Al -

necessarnly have to be close to elther 0 or: 5, for example,

the random rounded fngure of 16,580 could actually be

l6,576 16, SBQ or even 16, 530 Thlsfls a particularry dis-"

. ‘
turbing feature o contend with, partlcularly when dealxng
with small p0pulation counts. A dli/erence between the ‘

actual garameter and the offncual random rounded: flgtre

‘-\.;>
»
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. Tableg8. l --Sefies A Postcensal Populatlon Estlmates for Selecteﬂ -
. Metropolitan Sub-Areas by Estimation Technlque, \
: ///r Edmonton, Canada: June 1, 1971 , i
- "
. Yo 1971 : ses ces
Estimate -~ .- , Modified Unmodified,
‘Area ’ ; Actual Estimate sEstimate
R opulation . -
Total ® 427,245 428,494 453,881
I 16,580 17,269 ¥ 16,780
2 11,265 9,787 8,489
4 15,025 L, 706 4,071
5 6,285 5,620 . 5,689 _
6 13,320 12,627 11,209
7 6,130 _5,73& 5,479 ™
-8 8,690 8, 276," 6,821
.9 : 3,585 3,644 3,043
10 6,555 6.672 5,979
‘] ] - 1‘,350 “);‘ l"398 51 72!‘
12 4,895 5,414 5,332
13 8,090 8,130 8,815
14 8,105 - 8,079 7,696
16 7,660 7,189 6,625
17 4,255 . 5,021 4,650 ¢
18 5,185 . 5,895 5,509 '
139 5,755 6,389 - 6,40
.20 5,370 5,171 .2’5,861 .
v . : > -
21 5,355 6,216 7,580
22 5,170 5,070 5,54
23 4,155 - 3,597 - 3,418
2h N 5,360 5,329 5,064
25 - ' 5,370A:,W 5,623 5,193
26 , 4,740 5,201 5,560
27 11,580 11,524 17,068 ~
28 3,025 5,013 © . 5,521 o
29 6,90% 6,424 9,453
30 4,045 5,255 4,844 _
. ) . : _ {f



\

N v o
") Lo
'
) !
Tabl .>*>Cont in'ued
o -X = ;/‘a
Estimate a7 N\ " Modified Unmodi fied
. Area . ctua! a RN Estimate Estimate
Population b '
] Popu {
31 ~ - 6,275, - 15,810 -4, 689,
32 s 7ns 634 " 5,500
33 7,890 ' - @KS52 7.978  ~
34 7. 180 , 8,126 10,212 :
35 12,800 : 14,766 24,939 /
36 8,595 " - 10,305 16,485
37 . 7,420 : 9,109 8,113 L
38 © 76,890 6,500 7.419°
39 ,~ 7,805 N 7,386 7,329
40 18,365 T T 276,749 " . 6,5085
T " 4,665 S h,367 L, 274
b2y . 4,915 - . 5,412 Ly 443
43 ! 4,665 - 5,536 8,959
Ly 4,385 . , 4,907 7,132 t
s 6,400 - 6,885 9,144 7 ™
46 7,860 - 8,801 ~. '8,892 .3
47 4,345 s 0T 4,616 . 4,933
48, - 5,300 : 5,403 4,771,
49 C 5,245 . 4, 60k 4,430,
.50 11,965 10,831 ks 9:313
51l hess. sk o T 5,006
N 52 5,345 . 5,891 = ? 6,108 -
53 o b7ks 5,435, 4 L6,676
.Sk 6,850 " . - 7,847 7,352
55 . 5,065 5,413 o AB77.
56, 7,705 7,537 .'~6,o76";:3\\ o
57 no o b, 1350 3,999 3,282 © |
-59 9,810 » 010, 351 10,303 .
60 5,545 ' 5.330° . 4,927
T 61 27,26 21,335 - 23,581
| . .7' 5 £ 33 0. } 581 ..
a‘l'97l Census of Canada Summary Tapes. ' v \ -
| . v !t/"‘ o S
SR o
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c0uf¥ cohtribhtg fn itself to estimafe error where small

;numBers:e;eicquNrnéQ}
Serie; N pgﬁtgensal poPulation estimates.are
<

presented in Tabneg & 2 through 8 L for the Selected cities,
major urban are%§ Centra] c:t'es, and'census Wetropolltan
areas. For §heg§%thlt'Ca|“and s;atlstleal entities, the:
‘actual 1971 ﬁdbhla%iun Coyrr., “ere ,2leased byVStaifSticS. va

- : -ThenorQQWfiﬁtioﬂ and procedures fdr assessiné the “
.accu acy of the Rohdlazlon est'mates NI]] correSpond to

tho e utlllzed LI analys|s of occupued h0usehold

estlmates« Add.QngﬂQI tables presentlng the average‘per'l
cent‘error by cmﬁtbol varlables have been'prepared and wlll
'be lncluded in ARanQIX E The baszc acc:/acy heaSures W.V?;
be SImple per Ce\t Ehror avéfadéﬂper cent error (regard]ess
.of signs),‘and t\e‘Thei 's U‘statiStiC. ‘As_ with the b‘ S
' co €3 /) ' _ : : . » ’
v’occupied hOusehgnd.Estimates accuracy by me thod will =

essentually be thQVM|ned by the degree of agreement wnth “Laff\\;

‘the actual 1971 Robﬂlatlon r‘arameters

hZCity sab—Afeas' | - - o e

Table 8 § rebresents the cohpar150n of ghe populatuon
estimates by met\ou Fo( a]l sub~areas wuthnn the clty Qf
‘ghmonton t w,nl by pOted that there‘wene qgneteen sub- e/

area‘dopulation Nstiyates within ¥ five per cent deviation
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- Table 8.2.—4%ér[gs 8 PostcenSal‘Popdlation Estimates .for Seventy-Five
Selected Cibiés;by Estimation Technique, Canada: June 1, 1971

7971

. | Modified  Unmodified
City , ' Actua! a Estimate Estimate
Population : o
v Newfqgndland : ﬁ; ‘ | : ' ‘, - Jj, |
Cornerbrook : 26,309 28,123 . 29,128
P.ELI.
Charlottetown 19,933 0 19,938 19,290
Noés Scotia . o ' o ‘
Amherst | 9,966 * . 11,118 - ) 9,470
~New Glasgow _ 10,849 . - 12,120 1igrob
ruro , 7 3,047 14,875 ¢ . 13,621
New_Brunswic% o o .-wﬁ_,_f ) vi‘ ' . .#‘
Bathurst, - g 7 15,600 . 19,674
Cambellton . 10;335 10,294 11,167
Edmundston - 20365 12,083 " 12,847
~ Fredericton = - - 2b, 254 ; 24,200 254,773
~ ‘Oromocto BN  ;- 112427 5 .12,926 14473
CoAma D e 17,859 23,264
Asbestos . = -+ 9,749 - 103313 . 12,046
~Baie-Comeau = 12,622 10,778 10,549 -
Beloeil ST 2,27 12,167 . 13,308
Chambly P 11,469 “.o1,490 40,844
Cowansville ~ - . 11,920 : 1,416 - 12,571
Granby . - o . 34,385 : 34,402 35,599
. Hauterive . - 13,181 10,846 11,326,
.. Joliette = . 20,127 ., 20,924 21,900 .
La Tugue oL 13,099 . - 12,02 ' ?3.67§ :
Lachite . - oIR8z 2482 0 42,53
Magog | o : 13,281 13,0652 13,162
Matane : 11,84k 10,746 © 12,841
Montmagny - . . 12,432 VUL, 00 13,356
Noranda S 10,761 10,408 . 11,253

- :
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© Table 8.2.--Continued

{ » : ;‘il
- 1971 " Modified Unmod i f i ed
City . _ i Poﬁﬁ::i}ona Estimate Estimate
- Rimouski 26,887 27,034 30,511
Riviere-du-Loup 12,760 11,917 125147
Rouyn ' 17,821 ¢ “ 16,235 18,328
Ste. Hyacinthe - 24,562 . 25,042 125,173
Sept lles SR 24,320 . . 22,981 - 27,376
Sorel : o ¥9,347 - 19,130 . 20,688
Thetford Mines , . 122,003 * < 22,194 22,771
“Tracy o ' 11,842 ~ 11,758 12,421
“Jal D'Or S 17,5217 . - 17,046 18,658
Victoriaville ' . 22,047 © 22,082 22,785 -
Ontario
Barrie g 27,676 29,708 28,213
Belleville - 35,128 N 37,613 37,829 ..
Brockville = -~ 19,765 . 22,743 20,724 ¢, W
Chatham ‘ 35’3]7 38,797 37: 36“ ‘l‘ Ay
Cobourg o 11,282 13,421 12,440
" Cornwall o b7,n6 45,855 .. .h8, 468
" Georgetown S 17,053 - 16,972 19,377
- Kapuskasing o 12,834 1,137 - 14,827
Kenora“ ' 10,952 ' 12,549 . 11,409
Lindsay , - 12,746 . 14,718 12,683
- Midland . 10,922 11,824 “11,249
North Bay o 49,187 - 46,646 46,264
Orillia o o 24,040 , 25,064 22,445
Owen Sound - , 18,469 21,797 19,242
Pembroke , . 16,544 16,407 - . 15,957
St. Thomas g 25,845 ' 29,536 . - 25,751
Stratford o 24,503 27,103 - 24,828
Trenton - - 14,589- 16,121 ' 15,733
Woods tock o 26,173 29, &4 24,436
Manitoba .
“Brandon ¢ o © 31,150 . - 34,057 31,929
lin Flon -~ ' 9,34 . 9,b22 9,759
Portage la Prairie . %12,950 - 14,135 12,232 .
: - . .
<
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o  Table 8.2.--Continued
City T o Modified - Unmodified
. a Estimate Estimate
. Population : -
Saskatchewan ' |
- ' ‘ , . R <
Moose Jaw ' . 31,854 36,737 34,940
Prince Albert ' 28,464 o 27,439 ' 30,125
‘Swift Current = 15,145 0 16,393 16,379
Yorkton - _ e 13.430 14,937 - . 13,575
Alberta |
Crande Prairie ‘ ~ 13,079 ~ 12,623 Ih,262
Lethbridge . -, 217 : 46,178 - 46,702
... Medicine Hat ' ‘ 26,518 . 30,672 - 26,672
‘ Red.Deer = - ‘ 27,674 /;],586 A 29,982
British Columbj | ‘ -
., [ ‘ : - Ay
Dawson Creek | 11,885 11,882 13,5 .
- . Kamloops - S 26,168 26,70 : 26,357 \
" Kelowna ’ . - 19;412 ‘ 23,737 fﬁ;ﬁ;é__QB
Nanaimo . ‘ 14,948 - 16,822 ~
: Penticton 18,146 20,394 , 18,488 :
Port Alberni 20,063 20,378 - 21,648
- Prince George 33,WW5 - 28,407 34,363
Prince Rupert : ' 15,787 : 13,954 ~ 16,801
Trail . - e 11,149 . 11,967 , 11,826
‘Vernon. o 13,283 13,854 13,201

31971'Cen5u5'of Canada;'Pophlation, Citiés, Towns, Villages, Census 
Metropolitan Areas and Census Agglomerations, Vol. I-Part 1, .
Bulletin 1.1-8, January, 1973, Table 7. : "% ;
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, Table 8.3. ——Serues B Postcensal Poputatlon Estlmates for Selected

Centra] Cities and Major Urban Areas by Estlmation Techn:que,'
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2

o Bulletln 1.1-8, January, 1973 Table 7

1-Part 1,

. Canada June 1, 1971
S9N . ' S '
. “.. Actual Modi fied Unmodified ~
" Locality. Population "Estimate Estimate
Central City {; = : , : : :
Edmonton 438,152 443,727 473,766
‘Halifax - 122,035 129,808 : - 130,114
Kitchener 111,804 118,547 - 118,850 .
London . 223,222 230,038 . 236,706
Mont real 1,274,352 1,384,268 1,704 499
Quebec 186,088 185,530 186,401
Saint John . 89,039 92,899 91,354
'St. John's ‘-, 88,102 80,698 - 83,507
Toron. > 712,786 750,603 764,959
Windsor 203,300 - 182,178 222,847
Major Urban. Area '
_Brampton,“f 63,314 - 62,611 73,688
.Brantford” - 80,284 84,919 - 83,202
Drummondvnlle ‘ . b6,524 41,942 42,760 .
Kingston 85,877 92,190 , 85,779
Moncton 71,416 74,197 Y 71,036
Oshawa 120,318 118 ,590 112,780
St. Catherine's 124,787 130,834 126,758
’ St Jean . b7, Oﬁk 42,84“ - 41,931
Jerome 35,335 27,536 34,347
) Sarnia‘ 78,&4& . 84,216 81,642
. Sault Ste. Marie 81,270 77,085 \8%,736
Sherbrooke - 84,570. - 85,632 89,625
Timmins. = 41,473 ¢ 40,457 42,759
Trois Rivieres . 97,930 - 96,004 99,260 -
Vallexfleld ' 37,430 37,188 37,044
v ‘ L e
91971 Census of Canada, Population, Cutles Towns Villages, Census
Metropolitan Areas ‘and Census Agglomeratlons Vo[ B
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TableA8.Q;--Sefies B Posicensal Population Estimates for-Selected Census
Metropolitan Areas by Estimation Technique,vCanada: June 1, 1971

1977 .
o Actual Modified Unmodified
C.M.A. Populationa; Estimate Estimate
Calgary = = 403,319 395,990 - 442,623
Fdmonton L9s,702 _ 508,340 521,130
Halifax 222,637 . 229,957 - 239 427
Hami I ton - 498,523 - 511,366 - : 522,054
Kitchener 226,846 236,040 250,133
London ' o 286,011 . 285,359 305,357
Montreal ' . 2,743,208 | 2,904,524 . | 2 838,933
Ottawa/Hull .. 602,510 593,782 © 615,275
" Quebec R - 480,502 - - 473,275 - 505,707
Regina R 140,734 - 145,915 142 344
- Saint John - N 106,74y 107,727 108,865
:St. John's ; 131,814 131,143 133,357
Saskatoon 126,449 ' 135 985 . _ 136,682
Sudbury Qo 155424 - . 161,119 159,511
Toronto ’ : 2,628/,043 - 2,948 481 2,969,105
- Vancouver 1,082,352 1,075,236 , 1,112,816
Victoria L 195,800 193,716 197,288
Windsor . 258,643 - . 265,077 268,764
Winnipeg ' {//5u0,262. ' 566,066 - 566,910 :
a1971 Census of Canada, Population, Cities, Towns, Villages, Census

%ﬁétropolitan Areas and Census Agglomerations, Vol. 1-Part 1,
Bulletin 1.1-8, January, B 73, Table 7. * :
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| PR S
from the actual parameters while only four unmddlfled

. X . )
estimates were this successful. Almost ha:E@?25) of.the,
sub;akea modified estihates exceeded ten §§; cent error.

Correspondingly, about two- thlrds of theﬁynmodnfned estimates .

. . . A .‘ . ='.‘.'- wz\ T
-yielded error greater than ten pe 1e‘ ‘ﬁ

. - ) ) \«d;"- '. it
. 0f the 25 sub-area estiﬁa%ﬁ@@%@éduced by the

modnfned method that" devuated by - m‘"

&han ten per cent .

'from the actual l97l population couhts,fnght_were uhder-

‘-'_

estlmates and seventeen were over-estimates. Ovig half

. o . : ~ , ' » T .
(14) of these faulty estimates had 6ccupied househ?ld
"estimates within Y five per. cent deviation. This suggests

that elther the average populatlon per household factor or

£

.the collecttve institutional populatron estlmate was in

error.. The remannnng eleven estimates. wnth exce55|ve error

would requlre qmprovement in the occu@ned household

estimates.

. 'Ovefall; theAmodified_eStimation'fechnique y?ered

more accurate population esfima;es than the unmddified“prd-
cedures in 46 estimate areas -- ‘about three-fourths of the

G

.61 estimate areas. Nine of these improved estimates were in

sub-areas whefe the mbdified prétedurés had-yieidéd_

‘estimates with‘error‘in eicess of ten'pef cent' When all

estcmate areas modlfued and unmodnfued estlmates are summed
and.compared,'lt was found that the.modified estimate‘
C 7 : . .,~.-.'\ ‘
o
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deviated by only 0.3 per cent from the éctual populetion 

‘while the unmodified estimate was in error by 6.2 per cent.
‘u . - .

This .is a'noteworfhy level of accuracy for the modified

technique in population estimation. It must be noted,
however, that there was considerable variation i estimate

accuracy for the estimate areas within the city.
Cities and Census He%ropolitan Areas
Comparison of modified and unmodified population.

edtimates with 1971 attualvpopulations for the Qevehty-five s
seligted cities is presented in Table 8 6. The performance
of the modified technique in comparlson wnth fhe unmodlfled

technpque is considerably poorer than what was expected.

About hatf (37) of the modified eStimates were. superior to

? s

the uﬁmodified estimates. Thlrty modlfled estimates were
within ¥ five per cent devnatlon while 37 unmodufued
estimateslwere within thns range’of.error.» The nu?Per oh&

cities wlth estlmate error exceedlng ten per cent was 26
, . .

and 14 for the modified ‘and unmodlfned prqsedures '

respectlvely. » ' ’ A 9 . co #%P?\
. " 3 " N o l ke

Regardless of annexation experlence the modified

[
fand unmodlfled technuques provided an equal number of

superlor estimates. For the 31 cities experiencing

Y

annexation, the modiffed'procedufes‘prodhced 16 better
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" 5

estimates than the unmod ified technique. Correspondingly,

~the modified technique provided only twenty better estimates

- b

‘than the unmodified method for the‘hh cities experiencing no -

annexation.

tt wull be noted that the unmoduf»ed technlque per-
formed better for cnt:es in P,E. ,,'Nova‘Scotna, Ontario,
Hanitoba; Saskatohgwan, and British Coluﬁbia. lnterestipgl*,
the occupied household estimates_ﬁere"fairly accurate‘for
Ontario,whife-the population estimates were ‘in error;vahi;
|ncon5|stent performancz\éalis for extensive rcsearch into
the pattern of change in hod%ehq}d suze‘over the es:imate
period as well as fhe adequecy of»the institut[ohal and
collecfive pOpulation‘estJmateev |

Table 8 7 presents.the comparlson of lndiv:dual
.populatlon estlmates for the ten central cn?nes by |
estumatron method The mod:fled estimdation technnque proved
superior to_the‘unmodified;technique‘for'six of~the ten

cities. Four of the modified estimates were within ¥ five -~

-

‘per cent error while only two of the unmodified‘%stimates

fell in this range. Two of the central c»ty estlmates
derived through the mod:fled technlque exceeded ten per cent
error -- Montreal and W1ndsor.f ' ' "@

The maJor urban area estlmates by method are portrayed

in Table 8. 8 The madified estlmatnon procedure produced.

4
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onlyvseven est|mates that were supertor to‘the unmodified
‘estimates, however, elght of the fifteen modlfled estimates
were within f five per cent error. Only one modified
estimate tSt. Jerome). exceeded fen'per cent error,hwhile two
unmodified estimates,(Brampton and‘St. Jean) denoted th}s'
~extreme error. The est%mate'accuracy'of the two methods For.
the major.urban areas‘was as nnconsnstent as the accuracy

. @
reported for the selected cutles._

‘Census metropolitan area estimates are'ncted in
fable 8.9 and re;eal mere favorable results for the modified
technique.' Fifteen'of the nineteen repdrted estimates Were
more accnrate‘when the modified techniQue was dtil?zed.
'Sixteen of the(modified estimateS'werevwithin-t five per cent
of the actual populatlon flgures reported by the census.
Eleven unmodifued estnmates achnevea thus level of accuracy
70ne.mod|f|ed estlmate exceeded ten per cent error (Toronto)
while two. unmodnfced;estamates were thi's high (Kitchener
and'foronto). The occupned household estimates prepared
-by the modlfled procedures for London St. John's, Sudbury, -
and wlndsor had a consuderable negative error. | Hdd-these

1

estimates of occupled households been within f five per Ly

1
'

cent, then the populatlon estlmates for these census

-metropolltan areas would have manlfested greater error.
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Pqpuiacion Estimate Accuracy by Cohtrol Var}ables

.fn order fb;sfmplify fhe présentatibn of'findfﬁgs
- - » 70
in this analysis sectioh, emphasis will focus on the
patferns'of eStimate'écéu}aé9 TeveaIéd by Théil;s U
statistic §ummary‘measufe.l Théﬂaverage per cent error (5)
patferns correspond to those of the U statlstlc and, theré-
fore these tableSaw:II,be found in Appendix E- fhe
average per ceﬁf error tabléS‘aré important to include for
future comparisohs in théf; tﬁis summary meé$ure is
,toqmonly.used in:the anéfysis»of estimaté error. This )
:measure w}ll pe.reporped where éppropriéfe in tﬁe course of
the énaleis. |

| The eight prop&sitfons‘WEIl serve asfthé organizing
é]ementvfor the remaining‘part df thg analysis.. Estimate
accuracy for eécb afeavcategory wilL:be preSented in‘
aécendvng order accordlng to each propos:tnoﬁ vi;e., from.
mlcro—]evel estimates to macro-level est;ﬁates.

:

Proposition I: "It is expected that the modified hous:ng

7 unit method will yield more accurate postcensal -
‘population estimates than will the unmodlfled hous ing unnt
method ' .

The U statistic summary measure for .the major iypes
of areas by method .is presented in Table 8.10. The prb—
position is supported for all major categories with the

exceptfbn of the 75 selected cities. The most accurate post-
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Table 8. lO -- Accuracy of Populatlon Estlmates for each Estlmate
’ Method by Type of Area - 1971
Z;A
S o ‘ Theil's U Statistic
Estimate Areas : N~ - .

' : Modified - Unmodified
Edmonton Sub-Areas 61 .067042 149252
Selected Cities 75 - .0455)] - .036186
Major Urban Areas 15 .026816 027417
Central Cities - . 10 054731 { L1156
Census ‘ v - . DR
Metropolitan Areas _ 19 ‘ ' 'OQJSSO S -041859

‘censal populatlon estnmaces.were produced by the modnfaed
procedures for the major urban areas and conyersely, tbe

. L2 .
most anaccurate estlmates were dernved by the unmodlfled
'technlque for the Edmonton sub areas' fhe greatcst'nmpbzvé-
ment.by.method Was fobnd Fbr the sub-areas and.central
cutlés with estnmates Qrepared‘W|th the mod|f1ed estnnatlon
technnque; “ o . f

Prépbsilion 2: Estimate error will vary directly with
the proportion of apartment units 1n<1he estimate area

;' ‘W|th the,exception of aréas with extremcly,low bfo-_
pbrtions.of apaktmenf‘unit;, thckédmmary measbrés presented
_ib Tabfe 8.11 tchd_toésubbort the bfopbsitioq for the sub-’
'areac witbin.Edﬁgﬁgon. The moafffed estimatcs.were more
accurate than the bnhcdi%ied eétiﬁétes for'everybcategory.

-



. L \\\ - .
_ ‘ ‘@. . ;;;\\
s -Table 8.11.-~ Accuracy of Population Estlmates for each Estimate

‘Method by Proportion of Apartment Units,
Edmonton Sub- Areas 1971

PropoRion of . - , . Theil's U Statistic

Apartment - N '
Units o . Modified Unmodified
0.0 - 19;9A’ o 31 . .074849 080063
20.0 - 39.9 14 .ouzzbeu . .048113
40.0 - 59.9 . - g f.052012 s | | -170076
-6°°°" 79-9 | 6 . .059268 - 229538
'80.0 - 99.9 2 069924 .L3|5321,

In the eombefison of metﬁod performahce, ;he more

significént impfovement ihlaccé§Ee§ was aehieved by fhe
’ L % X .

modified - estimation procedures for sub areas where the
proportlon of multlple units was over forty per cent. For -
sub-areas where the.percentage of apa?tment units was less
than Fofty per peet,ﬂfhe difference invperfofﬁehce between'
the'two me£h9ds was minimal. In constrast to unmodtf:ed
estimate'error 'modlfled estimate error dna not-nncfease,

,substantxally as the proportlon of apartment units lncreased
‘ d

— ~

~ The estlmates yleldtng the Iowest error were for sub-areas
that had from twenty to forty per cent apartment. dwe: Iingv

uﬂltS.
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Table 8: 12 compares the_aecuracy of populatlon

i

estimates for the selected cities, major urban area’s, and

ce%tfal\cities with respecf’;o the two methods used. For "~
the éelgcfed cities, the unmodified technique provided the

 more_accucate estimates for all except the thirty to forty

.,

‘per cent caﬁégory. Jln contrast to the pattern revealed for
Edmonton sﬁb—areas “the estimate accuracy zmproves somewhat

as the proportton of multlple units increase in thqvcities.

Aﬁé"jelccted_citjés does

i

The pattecn,of'summary measures for

not Suppbrt'thetproposftidn

s

Hath .the exceptlon of areas WI%K twenty to. tharty

- per cent multiple units, the unmod:f:ed esilmateg‘FOrvmajor
>aUrb§" areas yield‘greater accuracy than those ptgddce%Af”"\
! : : -l

the modsfned te“hnlque.3 The pattern of estimate errorj
Y e ,vﬁ%@y :

not Support»théw ey \

wégéth respect to maJor urban kas:‘.
Modified populatuon'estbm@ta;vfor areas wnth thirxy.tpAforty
per cent apartnent units‘yielded the lowest erraf;.
| Central City estimates ccflect‘an estfmate accuracy
paftcrn which tends to subpori-the propositionc Windsor
having the lowest proporfion of apartment Units_manifested
IoW‘estihatc accuracy, hancc,‘proVing an exccpficn'fo the
propos?tioh,v_%he modifichtechn{qQé’generalIy crodyced the
_mdce‘accgfate>estihazes w:;hvthe greateat-{mprovemenf in
accuracy reffectedain those c?iies withlmbce tHéH fjfty per

’

cent apartment units.
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Table 8. 13 reveals an erratic pattern of esttmatlon

error for the cgnsus metropolitan areas by method. The

modified estimation procedure yielded moré-aCcuré;e

!

population estimates fhan.the qnmodif?ed technique for all
categories except the area with fifty»pek'cent or more | -
apértment units The most accurate estimates were-produced

;by the modified method for census metropolltan areas with

from ' forty to f:fty per cent apartment dwe!llng units. 'the"

pattern- of estlmate accuracy fails to support the pro-
position that estimate error will vary directly with!tﬁé

proportion of multiple units in the estimate area.

~

Table 8 13.-- Accuracy of Populatlon Estimates for eadg/;;;lmate
. Hethod by Proportion of Apartment Units,

Census Hetropolltan Areas: 1971
-PfOportianof ‘ . f‘ : Theil's U Statistic °
"Apartment - N — ' - i
. Units v Modified . inmodid fied"
20.0 - 29.9° 6 . .014050" .021292
30.0 - 39.9 9 . .050489 : .054190
40.0 - 49.9 3 .009532 .0273L5
50.0 and over ~ | .028563 © .017148

As Wwith the analysfsrff the occupied household

éstimates; the estimates of pFostcensal ‘populations were .

tn



Lthe estQ”ate area. Table g.lh reveals the pattern of
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analy%ﬁﬁ wuth respect to the proportlon of home ownership in

\\
o

estlmate accuracy by method for the Edmonton sub-areas. It

‘will be noted that -the accuracy of unmodii d estimates by

home ownership tends to increase as the propoQiion_of\home
. v n

ownership increases-thus'supportfng the proposition. The

pattern of accuracy for modnfued estlmates is not as well-

deflned; in that the sub-areas w:th from snxty bo elghty

per cent homeaownersh|p'reveal an increase in estumate error.

L]

Table 8. lh -- Aﬁ%uracy of Populatnon Estimates for each. Estnmate
_ Method by Proportion of Home Ownership,
- Edmonton Sub- Areas 1971
K
"Proportion of o ' . Theil's U Statistic
Home : N C- — —
Ownership | - o Modified , Unmodifiedg
0.0 - 19.9 5 .063502  .277773
20.0 - 39.9 -7 .056929 L .167798
0.0 - 59.9 16 -~ - .oko862 - .  .094365
7 60.0 - 79.9 S 28 © .083346 7 .081090 ,%%&§xcj

80.0 - 99.9 5 022892  .062328

-

As discussed .in Chapter Vll, the pattern_of esfimate

-

“‘accuracy for the modified method displayed a U cufve



v,

v

_'suggestlng that the extreme Lategory (80 0 to- 96 per cent™

home ownershlp) may poss:b Y be the deviant case. Twelve'

\\%\o

of the 28 sub-greas revea]eq under-estimates invexcess of

_ten ‘per cent and only six sub-areas had over-estimates over

-

ten per cent. The majority of under-estimates™\in this

*

v

category suggests. that 'a partial ex
- ; -~ -
unexpected high estimate error may b
PR \ ) v

eStjmating the change in houseRold siz

lanation fod the

due to erroy in
’ B

for single-detached

dwclllng units between 1966 énd'l97l.

Ces
.

‘ ) o . ) B
It was,found that the most accuratg population -

- . 0 . . ad . -
estimates mere produced by the modified procedures for sub=.
-areas with the highest proportion of home owhership. With

" the exception-c! the oreviously discussed category (60.0 to
79.9), the modified estimation proceduresﬂjﬁe]ded the more
accurate populétfon estimates for- the sub-areas in the
L e : :
<5
‘remaining categories.

Estimate accurdcy of prQJaLipnjeseimateg for the
selegted 'cities, major urban areas, and central cities are
portrayed in Table 8.15. The pattern of eskimate.accuracy
;(modified) for only the major urban areas tends [0 Support
the proposition. For the selected cities and the central’
cities, the atcuracy pattern of estima;e\>produced'by the

modified technique reveals an increase "in error as. the

propohtioq_of_Homejownership_increases. The pérformance of



228

. .
,_ 4
698540° bmm:m..,n ! oomOMm. Shlzeot 9 - 6695E0° 12L050" He 6°6L - 0°09
6855€0° :,JARN,NO\..,,” oL 186610° SLO0E0" S £9L4€Q” \k [S66E0°  HE  6°65 - 0°ON.
048000° Nom_oo ymw% - HhlZZ0° OHZEED™ | 4 £809¢0° 9£2520° £ 6°6€ - 0°02
52691° [g€s90" 1 909L11" €55190°  I° 661 - 00
R14IPOWU - Pai41pPOK N wmwvoec: P314IPON N .a_:m»opxo_
v e = -~  BWoH

21310

|e431ud)

.

: mmmL< cmn; LLﬂmz

$3131) Pa3Id9|3s

Jo co_uLOQOka

YA

S e =

~

VW{

-

1s91319) ,mhucmu pue. qmmmh< can: uoﬁmz TR o pa103 3§ .a_cm;mczo
SWOH 40_uojisododd Aq no:umz mume_umm yoea Joy sajew|is3. co_um_saom jo >umL1uu< -p.m_.m a|qel-



229

both methods was inconsistent in most categories. It 'is

nated, however, that.the unmodified technique yielded more

accurate estimates for the selected cities with home owner-

. ~
“ship proportions in excess of forty per cent. ,

As can be seen in Table 8,16, the modified estimates
i . . : NN _ '
- Were more accurate than the unmodified estimates for census
. . r4 -

- metropolitan éreas having mdre.than fifty per cent home
;Qﬁnershipi The unmodified‘prdcedufeé pfodu:éd more accu;até
estimates for\tﬁé areas with\iow propdrtjbnslof home owner-
ship. With the excéptiéniof the Idwest category, both
‘procedures yield eé#iﬁates thcb imp}ove iﬁ’acqyracy as the

proportion of home ownership increases. Thé gfeatest

13

accuracy was demonstrated by the modified technique for census

metropolitan areas with from sixty tb‘seventy per cent. home

ownership. The greatest error was found in aréa§>hhére a
balance.bctween-home ownefshib and reﬂtérship was evidént.
Tabl§‘8.16.-‘ Accuracy of Population Estimates for’ each Estimate
g . Method by Proportion of Home Ownership, '

- Census Mettropolitan Areas: 1971

Frobortioh'of. N S Theil's U Statistic
"~ Home . - - . N ; : v . . '
Ownership ' : Modified. ~ Unmodified
30.0 - 49.9 3 028133 % ~.017653 '
500 -.59.9. ° o . 7 050553 o 05h166
3 Tk » '

60.0-69.9 - 6 T o333 . 02551
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Proposition 3: Estimate error wull vary lnversely wvth
the population size of the estimate area

The proposition is not supported by the pattern of
accuracy revealed by estimates prepared by both methods for
the Edmonton sub areas aa will be noted ln Table 8. 17.
Agaln, the pattern of accuracy ‘takes the form of - a U Curfve
wuth the greatest accéracy achaeved in sub- areas with a

populatnon size between 6 ,000 and 8 000. . For all categories

A

of size, the estlmates‘prepared w»th the modafted technnque
. E

- were more accurate than thbse derived ‘through the' unmodified
—~ . ' S : .

'technuque.
. e
!

Table 8.17.-- Accuracy of Popula.non Estlmates for each Estxmate

Method by S:ze of Area, Edmonton Sub- Areas 1971
; v L

v _ ; o Theil's U Statistic

Population Size N '
| A . Modified Unmodi f i ed
Less than 3,000 , 2. .097886 . .232307
4,000 - 5;999“ : 'b 29 ,. 40517u9 | 120197
6)000_— 7,999 7% lohgozr -099955
8,000 - 9,999 6 - .057570 : iy83233'
VIO,bOO:ahd over 7 -081968 L 166466

'Tables 8 18 and 8 19 portray the estlmate accuracy

for the selected cntles maJor‘urban’areasg central cities,

ERR . :

' i : : R N .
and census metropolitan areas by population size. The U



231

m;,w&._. :

ommwwo.

14

ol e Clel . 13A0° pue

000" 00§

‘s

u_u,wwyumﬂmm

Heady

30

161

.mm;u,u _mhucmg pue .mm¢L< ueqJn Jofey ._ .

mN_m >w no:uwz mums_wmu

O

(D@3 10y s3lewlisy co_uc_naoa uotiumL:uuq --

£92950" E1z0T 9 9€8L00° - 959€z0" | - T == 666°66% - 00000
_omowo mmwwmwmﬂo; T THEZZO | 0€9280" il e el e mmm.mm - 00005
s o e IR S
.- .- -~ 985540 129607 L - ::oqmo C6LgEn0” gy mmm 67 +000°$Z
“e" o . e -- -- Rmowmo 899107 nd 1666'nz - 00001
- L 1.I.I - .Wl. ll(.w, IP [ wNNwwo OO—N.MO. | M ' OOO.O— CGLM WWU!‘
P3LJIPOWUN  PAI4IPOK N paljipowln  paIjipow . N - nm.;.nO&:: PaIfIPON N S
— —— . — — —— ' az15 uojiendog
$2131) |eJ4IU3) - seady ueqs() Jofey e $317 1) .paidaag. -

'g1°'8 31qe]



. 4 . 232
shaped pattern of accuracy is suggested by the summary

..measure for the major'urbah areas and central‘cities. The
estimate accuracy‘for the selected cities, however, reveals
a bell-shaped pattern wuth the greater errorAfound in city
estnmates where the populatlon size was between 10,000 and
~SO 000 On. the other hand the pattern of accuracy for the.
census metropolutan area estlmates reveals a declcne in

estimate accuracy as- populat:on size increases.

Table 8. ]9 -- Accuracy of Populatnon Estimates for each Est'mate
Method" by Slze of Area, Census Metropolitan Areas 1971

R R o . Theil's U Statistic

-Population Size N —

- Modified Unmodified
100,000 - 499,999 . 14 o2z . .030048
500,000 - 999,999 .2 L0681 017952
I million and over '3 lowel9 ou3sz

-

" The unmodnfled estnmatlon technlque ynelded estnmates
. wuth greater accuracy for selected cities over 10 000
populatlon size. ‘The modlfled estlmates were more accurate

ffor the fourteen maJor urban areas between 25 000 and

v , \ . : -,

100,000 populatnon snze and for central cutles between
.lOO 000 and éOO 000 populatlon size. _’The\modified estimates
evidenced the greater accuracy for the suxteen census

metropolutan areas under one mllllon populatuon size.
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Proposition 4: Estimate error will vary.directly with
the population growth rates of the estimate area’

. - \ T . B
Proposition 5: Estimate\grror.will vary directly with
the population decline rates of the -estimate area

. Both-prbpositions.are supported by_the.estimaxe
accUraEf revéaﬁéd_by'the.modified éstfﬁgtion techniqﬁe for
the Eﬂmonton:;ubfareas %n Tablé 8.20.  Population estimates
prepéréd'by the~modified technique were superfof in étcuracy
to those-devejopedvby'thé unmodified method in evefyvchahge
category’except.for est}mate areqs whi;h'e;perieﬁéed | |
ﬂpopulation changevfn'exéess qf ten ?er éenb.

Table‘8¢20.-- Accuracy of Populatioh Estihates fér.each Estimate

Method by PopulationuChange in the Estimate Area,
: Edmonton Sub~Areas: 1966-1971

u

Per Cent . ~ Theil's U Statistic

Population - N ‘ ' , ,

“Change - ’ _ L Modified % -, Unmodified
Decline

- 1.0 to -4.9" S 100 065463 153152

Stability

- 0,9 to +0.9 26 o - .045034 ' .085548
‘Groch ‘ v o ’ |

wt 'é?-ta +h.9‘ - f;u,' - -051237 -115782

+ beo *3.9 . 8 ' .060878  —-252600

| +jo;o”and'o§ig} 3 .097865 - .061302
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Thernost accurate estimates were ‘determined wjth
the modified technfque and are for the stable sub-areas
with less than one per cent populatlon decllne or growth.
The greatest improvement ln estlmate accuracy betueen

methods was f0und for sub-areas experiencing between five.

_and ten per cent populatlon growth over the estimate

Apattern of accuracy manlfested by the selected city

modified technique‘evidenced improvement for cities

perlod. Estlmate accuracy |mproved to .060878 wlth the

'modlfled method from .252600 usnng the unmodlfned technlque.

The . estlmate accuracy for the selected munucn—

palntnes .maJor ‘Lban areas and central CltleS by populatlon“

.change experlenced between 1966 and 1971 is portrayed in

Table 8.2| The propbsntlon is not supported by the

estlmates. In cOntrast,fthe.estimate acCuracy of the
. B ~‘
.. T .

expernencung decllne and growth.” For sixty-one of the

&

Tselékted thnes ;the unmodlfued method ylelded the more v

d> L

n

BRI i " zr,g,

»acgurate esV:ma&@g@t ThlS |mprovement is. noted for sub-

& S % el

areas cIassufledba§,Stable and for those which had

experlenced low growth,(l~0'- 4. 9'per cent) .

The modlfled estlmates for maJoﬁfurban areas in the

low growth category were superior to the unmodlfled

i ~:,

estlmates whlle The reverse was the case,for the area

. oy "5"%&

'classnfued)ayfstable thle-the accuracy pattern of the
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unmgdified estimates’ tend to support the proposition that

estimate error will increase as growth in the estimate

‘area increases, the proposition is not supported by,the

modified eatimates. | o 3. -
Nthe of t@e ten central city modified estimates
v O
were‘more accurate than the estlmates prepared w:th the
unmodlfled technlque. whrle the pattern of accuracy of

the modified estimates tends to Support both prop05|t|ons

there are. too few cases in each category to form any flrm

.conclusions.

lt will be noted that the populatlon change

'lntervals are different for the census ‘metropolitan areas

as indicated in Table 8.22. No'cen5us Metrqpofitan area

ety o
experienced decline in population over the estimate period

and the majority (14) experienced less than threevper cent

population change. The most accurate estimates were

produced by the modiffed technfque for the metropolitan'

areas which experienced between two and three per cent

growth. The accuracy pattern. of the,population'estimates

' - S A e S . .
‘'does not support the proposition_that estimate error will

‘the@estlmate period.

increase as the population growth rate increases. The

unmodlfled method ylelded superlor estcmates to those pro-

éduced by egmodlfled method ﬁo the census metropolitan

.S

areas rhat'%xpertay_”

"ngest population,.change over. "

g g . PR R
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Table 8.22.-- Accuracy of Population Estimates for each Estimate
Method by Population Change in the Estimate Area,
Census Metropolitan Areas: 1966-~1971

Per Cent : . » Theil's U Statfstic”‘
Population N : -
Change , : Modified Unmodified
0.0 to +1.9 8  .02788i . 017894
+2.0 to +2.9 6. . .007454 ~ .019689
+3.0 to +3.9 Lo los276l Los6ae)
+4_0 and over = . 1. . .009169 .0L6462

Proposition 6: Estimate error will vary directly witha
the territorial annexation experienced by the estimafé’
area over the estimation period '

‘This proposition is abplicable only to the selected
cities in this investigatioh, "The Edmontdn sub-areas ére.
not affected by annexation and the major urban areas and
census metropolitan areas are excluded as these are
’eséenfially statistical areas and any territorial thange'4
is determined entirely through re-definition.  In e§%ence,.
only the city as ‘a political unit is considered in this
part of the analysis. o o ' : 3@@ v
Table 8.23_presentsvthe_estimaté.éccuracy by method
used for the total number of fncorporéted cities in terms.
v : Y .

of their anhexation'éxperience. It will_b@ noted that when
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~Table 8.23.-- Acfuracy of Pqpulatioﬁ Estimates for each Estimate
: Method by Annexation Experience, Selected Cities
and Central Cities: 1966-1971. :

< : '~'. /

g

) H P st
Annexation Theu! ? U Sta?f;tlc .

annexation’

. . N - X B -
Experience = | Modified Unmodified
Total Cities - 85 - _osk7i3 - liko3g2 .

Cities with ’ ‘ ‘
annexation - “, -054665
Selected Cities 31 - 045689
. “ : o e 7 . Lo
CentralCities 10 - .05473) . 141156 :
Cities w{thout‘ BN ' .Oh525] "03“892a S

jqét‘the smaller éi;ies (exc1§d7hg centrél’ci;ies) are
considefed,’the population estimates prepared by the un—‘,
mod}fied estihatidh method yield thg‘greater»accuracy;'
ﬁhén the largef centr$1‘cit?és are {ﬁc!uded, howevér;.tﬁe_'
estimaté'accuracy of the modified technidue'exceeds that

‘ . ‘ v ' ,
of:bhevmod?fied method. When ﬁonsidering the esximg;§
.achuracy Fof the seiected cities alone,:the'pfopgg{tioﬁ-is

4
AR

supported;j?n that, accuracy is higher for cities without

~annexation regard|es$'6f method used.
As nbted in Chapter VII, difficu(ty‘waé cncouhtered'
. with the methodological probleh_of controlling for the

annexations experienceduby the 31 selected cities. .For
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several cities it was necessary to accept partial .

@Jﬁformation on these annexed parcels of land, thereby,

under-estimating the population which should have been

included in the annexation‘adjustment. |t would be

~expected that'es;imate accuracy would be better for cities

in which annexatfon adjustments were exact . Lf was

pdssible'ghrough cenSﬁs docﬁméngs to‘determine'accuragely

the 1966 popﬁlatioﬁ résfdent in aﬁnexéd parcels for eicven

of the 3l selected cities whnéh had experlenced annexatlon
N ,

ThlS comparlson is revealed in Table 3. &ﬁ where the

\

- summary accufacy measures are presented by metﬁfd for

. o _ & . oo ‘
controlled and under-estimated annexations. The mod:f:ed

‘method d|d ‘provide the mosSt accurate estimates . for cities

whe're the annexation experience was controlled.

D '
Table 8.24.-- Accuracy of Populatson Estimates - for ‘each Estlmate

({;wyd by Annexation Experience Control,
Selected Cntues ]966;l97l

.@'@’

' e
: S Theil's U Statistic
Annexation , :

Experience ) Modified " Unmodified °
No‘annexétions o uy - 045251 o _.03"6895,2-:-1’
With annexations 3 ) | .0%5689 . :63706;

controi{eq : ' f1 o -018380 1‘ 037811
Estimatcd ;al' 20 . .05584] . ‘; .0556&8
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Prop051t|on 7: Estimateé error wnll vary dlrectly wlth
change in the. .average household size experienced by
the estimate area over the estimation period
fhe propqsition c0ncerniqg cﬂahge in household size
'isvnotAsuppérted’by the‘patternfof eskimate éccuraéy for |
’ thé Edmonton sub-éreaé. Tablé 8.25 portrays a'pa;térn of
estimate éccuracy which is;the reverse 6f the direction
eipected, i!e;;-espimate error decreaégd as cha&ge in
average household size increased. Théfhodified populatioﬁ
e;tnmates were more accurate thanvthé estlmates prepared’
bf the unmodified‘technique for sub-areas in every thange
cafégory.. fHe pattérﬁ.of ac;uﬁacy_demonstfated by the °
modified Fechnique sﬁggests‘that the estimate of hpﬁéehbld
size Qtilizealin the estimatiqﬁ bracédﬁre‘wasbfairly closé

to the actual average household size'inv|97l.\

-

Table 8.25.-- Accuracy of Populatlon Estlmates for each Estimate
 Method by Change in Average Household Size in the Estimate Area
‘ Edmonton Sub-Areas: 1966~ 1971 :

Absolute Change o © Theil's U Statistic
in Average ‘ N ' ' —
Household Size o Modified “Unmodi fied
+ 0.1 . 1 | ‘.029849 — 057223
-0.2 to -0.3 30 ¢ 026326 P v.ouu|39
0.4 to -0.5 Wb 019363 .073665 ~ O

“0.6 to 9.7 | 3 .onzm] ' .039934
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accurate estimates for the selected cities than the

.cities are not; The census metropolltan area aCCuracy

, : ) _ ' : 241

y the control .variable for the selected(citjes,

areas, central cities, and census metrgpolitan
el : : '
unmodified method generally provided more

L")

modified technique. For cities which expefienced<a‘decline
. . ) ¢ ',,. . .«

in average household - » of from four to five-tenths of

a point, the modifiec thod provided tﬁe superior

. . ) ~ . o ' )
estimates. _For“the majorlurban areas and central cities,

the modlfled estimates were more accurate in areas ‘where

a

the decllne in average household size gps modest (0 2- to

>

0.3). #As with the Edmonton sub-areas, e'fairly'CIose

estimate of average household §ize change used in the

modified. procedures would have influenced this improvement

in estimate accuracy.

o |
. TN . .
The pattern of estirtate accuracy “he major
urban areas is consistert wnth the propc. 3 while7the

kaccuracy patterns for the selected c-tles and the centra!

-

patiern for Lhe modlfxed method tend toward ﬁupportlnq the

I

prdposition, however, the two metropolutan areas (Quebec'

and St. Johh's) experlencrng the most change in household
size had population esfimates with the‘greatest_accu(acy.

N
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Table 8.27.-- Accuracy of Population Estlmates for each Estnmate
Nethod by Change in Average Household Size in the Estlmate Area »
7 Census Metropolitan Areas: 1966-1971 p
g~
Absolute Change - Theil's U Statistic
. in Average N S , — —
Household Size : : Modified , Unmoduf:eg
4 . 009880 . .039285
10 .025496 .017532
3 . .057116 6
2 . 007336 : .. 024726

Y

The modcfled estcmates for census metropol;tan

_areas whlch experlenced°the lowest change and the greateSt
" ’ % . .
’ change in average household size over the estlhatlon per:od‘

.

' manlfested the greater aCCUracy (. 009880 and 0073397.7 The

) unmodnfled method provec superuor to the- mod4ft’d teChhigbe‘
7 . . R R . N
" for the maJorlty of estirates in metropolltan areasjggyung

experlenced sllght cha ge in average h0usehold size ( 0 2) 9*
. 3 AT

V‘ l&l
Prop051tlon 8: Estlhate arror will vary unyeri

the agé of- ;he estlmace area

<

As demoﬁstrated in Table 8 28, the accuracy of ST

L.
.

estamates deruved by the modnfled technlque.éﬁoved 5uperuor

.techntque |n_every_category}

'error wull Vary‘inversely.wiph‘the_agegof[the_estiMatE” 

v,d, .
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-
Table 8 28.-- Accuracy of Populatlon Estimates for each Estlmate
ét Hethod by Age of Estimate Area, Edmonton Sub Areas

Theil's U Statistic

Age'qf Aé§éa Y , ‘
L e | Modified = -  Unmodified

0.0F- 9.8 w2 owk227 | 079136

’ ”£E01ﬁ¥: 19.9’, L\\. 8 . ',10(62;~ 103995

'bl"£¢}o =299 s oguoz6 266719
1,u>ﬂ,',3o-o’e"39.9 2 .obko92 | 129175

 4o.0 - 49.9 oy vo72911 296350

. . Y oy -
aProg@rtion of dwelling uhits constructed prior to 1921.

. , : S { . - v _
was not-suppdrted by the subiaréa estimates. Jt'is lTikely

N v

¢ that age. of area ‘may have ltttle relatlonshlp to the
'accuracy of populatnon estimates for sub areas wnthtn a

cuty. Accordnng to the>§cale of age, tHe y0unge§t afeas

(42) yielded relatively accuraté estnﬁates as d:d older ”

A

sub areas wnth thlrty to forty per cent dwellxng un’ s

.\

-constructed prlor to 192] .;v T,

/ . o _ .
Age of the study municipalities and other urban

8 , . o : ,

-areas'was<determ|%qﬁ by the census date that they were

first recorded as attainim

w[0,000 population size. ijh
'1ectegAcities, the pro-
positipn.fénds to ‘be Supborted)ﬁhat gstimatc‘accuracy;will

increase as the cities become older. There is a similar



245

ot

- . S _ . " ST o "uotjeyndod
000°0! Buiujelze se papsodau Sdi4 sem A312 ay3l eyl ajep SNSUad ayl Aq paujwialap sem A3119 jo mm<m‘

o _ | 20n450° ZEELN0° T 97 4 (96
. e - - S0RLR0° 0ENERODT mox_mm., o Lolwmo" o of 9561

- 1461
T e wsegor ghsE0" - € mmOmmo ©S6IBE0" ZUT €61 - 1261
HSO6E0"  22€900° | z¢gglo” CogeLiot g omommo h69SS0T U9 s116l - 1061
LE9SNOL WELNSO 1 610620° owzsoo’  ( gionoo: 99MELO" L 1681 - iggl -
[16941° -~ - $26950° g 145000 <gswsgor b L. e ULgl - aag
. — . . — . a. - . B . . DV AR — » ‘
‘P3LFipowun - pajyipow N P3Lj1powun * pajgipow < N - pafy4ypowun COPRIJIPON . N .
= — — _ —— : ————g  A11) jo 2By
©89)31)) |ed43ud) o .. seady uwequp Lcﬁmzw‘; o $2131) pajda|ag ,wa B .
, . _ o Y S
@ S : e ,. :

$3131) _mLucmu pue: mme< ueqgan J4oley * mw~u 1) nwuuoeum . o
mmmL< mumE_umm 40 om< Aq poyiay wume_umm cumw LOu mwumégumu uojle|ndog 4o >dm;:uu< -erw.m 2|1qeyl

*,
223
. - . .
P-4
. [oad 2 LS -
s



246
S . ‘ - :
supporting pattern of accuracy revealed for the major urban
aréas with the exceptfon‘of the‘éldeét major urban“area
:cjassifted. A reverse pattern of acéufacy is ngtéd“fof.the
centrai cities, although theré are too few cases to be
convincing. (Table 8.29) |
o An inconsi;teﬁt gattern of esfjmate accuracy is
udrevealéd in Table 8.30 for ihe cenéus metropoiitan areas.
The greafé? error in'estimateé‘prodhéed by(botﬁ‘méthbds is
réVealed»for fhe:oldést census,ﬁetropolitén areas thch
does not support thé»gro%osftibﬁ.‘ If the bldest cétegory
is eliminéted tﬁen the pattern of-accufaey for the”modified-
estimates is consistent with expe&{giions; how;yer, half
. of the metropolitan eétimates ére in fﬁé oldest categbky.
vThe‘modified estimateé,wére‘more atcurate’thahc
pﬁe estimates préduéed by the unmodifiéd”fechﬁiqué for
thdse*cenSUS'métropolitan';feas;fﬁét aéﬁieved 10,000
populatioﬁ“sjze at the turn of fhe century (1881-1914)1_
The.unmqqifiéd éstimétes Were“superiof'fq€ the olhest 

metropolitan areas and_the youngest. . .
. : R o . . A
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Table 8.30.-- Accuraéy of Population Estimates for each Estimate
Method.by Age of Estimate Area, Census Metropolitan Areas-

Theil's U Statistic

Age of:Citya N _ — .

: I Modified - Unmod i fied
Pre - 1871 9 [043881 . 043726
1881 - 1891 L - .010972 | 016403
1901 - 1911 s | 014373 .036549
’1921 4'1931 #, R 017991 f . .012977

L.

Age of census metropolitan area was determined Sy the census -
dates that its central city was first recorded as attalnlng
10, 000 populatnon.'



CHAPTER 11X

CONCLUSIONS AND IMPLICATIONS
‘ ‘ . \ %

o ~ The intent of ‘this research has been to develop and

empirically assess the accuracy of a modified censal ratio.
. _ T
technique in the estimation of municipality and small area

v

postcehsal populétions. The study.objecfives'were th;ee—
fold:: | |
1. .tﬁé dgveTOPmentvof.a modiffed eétimation'
teChﬁique;
2. the appliéation of the modified estiwatidnA

technique to metropolitan sub-areas and/
L/ municipalfties;
3.. the assessment of the accuracy of eéstimates

derived utilizing the modified estimation
technique.

The modified éstimatioh technidué Was . developed to
‘ s .

=satlsfy the plannlng needs of both publlc and prnvate

2

l

sectors of the munlcvpalqty ‘The‘essentwal requiremenps

,con51dered in thls deve1opment of;é-USefql:héthﬁd were

N

théﬁ it must be simplé_in’cdpéébr'énd&beLedure, éfficieht

» ‘ ‘ | e Co e o \
inexpensivé, reliable; and tH%t‘nt utaiuze ‘a r,adnly avall-\
- : . R A “_‘wﬁ' :
able and cont:nu0us serles oﬂ symptomatoc data '“;;L=-¥“_
: ! ERE 4 .
'\-’ * L LI Y
B - o *
2 I“ 8 i T ; -_:\? !
. T4 . . -
s N ey g v
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The censal ratio technlque employed in this.
research was a modlfled version of the housing unit method
for estnmating populatibns at postcensalﬁdates. This
teehhiqhe involved the determination of relatlonshlps .
between a symptomatlc lndlcator and the p0pulat|on of an
estlmate area for the most recent census da&e. This ratie

was then applued to the selected symptomatlc indicator.

_assembled over the-estimate period, For'this technique,

housing change over the estimate period was assumed to be
‘ oo _ 4 . :

'symptomatic of population changeQ

-

The modification of this censal ratio technique
involve two basic improvements regarding the symptomatlc'
undlcator and the estnmation procedures., The flrst

|mprovement was to utnlnze dwellang unit completnons'

,rather than dwelllng unlt starts whlch serves to ellmlnate

the. tlme lag between an |n|t|al bullding permnt start and.

t1e completlon of constructlon The secon¢ mc'ification

‘reflned the estimation prdcedures "y different: a*lng maJor

dwelllng unlt types and applylng approprlate ratics.
Since the ratlo, or populatlon perThousehold, 1aries by

dwe]ling type, this modif?catioh'permitted grea:er

';£n51t|v1ty toward construction shlfts in the housiﬁg

4lundustry over the estimation perlod
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Indicators were assembled from the building permit

records of the City of Edmonton for use in the estimation

of metropolitan sub-area,bopulations. Tﬁe pgpulation

‘estimates prepared for'municipaljtfes over | 00

population size employed housing data made available by the
Centra] Horpgege and Housing CorporgtjonL Pesteensal

estimates were produced for 119 municipalities and urban

v

areas and 61 metropolitan sub-areas. .

For each of the estimate areas, the modified and o

?

,e
unmodlfled estlmatlon technlques were employed resultlng'

in two postcensal estimates of populatlon,.‘These,estimates

were then compared to the actUal1197l census figures for

the estimate'area. The dlfference between populatnon

'_estlmates and actual'paramerers“wasjp;anslated in terms of

percentage error, average per cent error by control

' variable,‘and.Theile U{sta;isricf These summary measures

o

permitted an assessment of accuracy between estimation
v . -t @ : " :

o . : . ¢

metho&s for both the occupied household estimates and.-

5

J

. ‘b/r) ‘ . . ' B . o X : . ' -
) ”’r”’/ . . o v . . . N
The estimation Qechn1que employed in this research

. ’\
! . . . . P

involves a seduenfial‘process in'the'develbpment'of posf?

censal populatlon esttm@tes The first stage of thls

\

“ _brocess is- concerned w:th the preparatcon oF an estamate of

Yy
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occubied housghdlds. Tﬁe second stage applies the average
pppulation Per household estimate to the occuﬁied Household‘
estiﬁaté‘resulting in a final estimate of bopulétion in
océupiedthUSeholdsf To this Ié;ter gstimate is added
the best estimate of institutional and collective .

population. The sequential'stages are repfesehted in the

following diagram:

, ©r

. Total '0 upanc occupied
Stage 1:  Household  (X) esieancy o househo 14
Estimite . estimate

_ ' Occupiéd Household _ Collec;ive/ .finali

Stage 2:  Household (X) size . “(+) lns;ntuflonal = - post-

- Estimate estimate Population - censal

e , estima{é ~‘estimate

The‘following propositions:wgre set forth for test-

-ing .in this reéearch:

unit method will yield more accurate postcensal :
: - population estimates than will the unmodified hous ing
LQ ‘unit method . . ' :

Proposition 1: It is expected that the modified hous irg

.

: szroposition 2: Estimate error will vary directly with
. fégﬁghe_proportion of apartment units in the estimate area
4 o - .
”% '*Pon2sition 3: Estimate error will vary inversely with .
¥ tfe population size of tne estimate area ‘ ’

" Estimate error Wil].vary directly with
growth rates of the estimate area

Estimate error willvvafy directly with
decline rates of the estimate area

Estimate error will vary directly with
expansion experienced by the estimate
estimate period / : '




. 2
e >2
Proposition 7: cEstimate error will vary directly with

change in the average household size experienced by

the estimate area over the estimation period’

Proposition 8: Estlmate error will vary |nversely L
with the age of the estimate area

Conclusions

The modified estimation-technique produced more

accurate populatlon estlmaﬁes\for the metropolitan sub-

% S
areas, maJor urban areas }central cities, ana the census

metropolitan areas.’ The central city and metropolitan

_sub-area estimates-revealed the‘greatést |mprovement in

s

accuracy when the modvfled technlque was usSed. “ The un-

modified techniquekyielded estimaxes with gréater accuracy .

for the_selcctcd cities (Table 9.1).

| The.performagcefof both estimation téchnigues was.
better in estimatinénfhe,occupied‘househdlds,.hoyever, 7
tHe!unmodffied téchnfque pfovidcd sUperiér'espfmatcs for
the Se]ected cigfes, hajbr.urban'areas, and ccdsus metro-
polican areas. ' The modified method yie!dcdc£he bgst”
populatfonban& Household estiﬁatés‘for xhc sub-afeas.anq
centrél cities. fhc4mdst’accurate occupied hdﬁseho]d
esti;ates were fOuad inlthe central cities, whiie the best
poculacion estfhates~wece found in the majqr urban areas.

Generaliy, fhe postcensal popﬁlation and occupied

Houscho!d estimates brcparcd for the mc ropolftanvéub-aréas

I3 -

TN
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and central cities we in the direction expected and the

N

modified technique produced/estimates with considerable
]

'4mprovemént‘over the unmodiﬂ'ed estimates. A partial &

e 1

'explanatlon for this is /ﬁ the. symptomatlctlndlcators

t‘,

collected and assembled at ‘the local level were subjected

to rigorous quality control-which could not be applied to

the C.M.H:Q. data sources. .In addition, the use of

occupancy ratios b%,housing type wasfa“ff:hodological;re—

A N
f /sub%Yarea
CH0

estimates-only.” Avanlable comparative data from densus

M . Y . iu, . .
. ;

finement.incorbor ed in the preparation

documents permltted reflnement in the adJustment for central

2

city annexatlons Wthh was more dafflcult . to achieve for-

other mun:cupalities pn the study
]

Tables 9. 2 and 9 3 portrgy comparatlve

-

peflr cent error by-method for‘the major estimate

yerage
rea
categories;' The modifiedfestimatlonlprocedure yielded:

lower average per. cent error than the unmod:fled method
for the metropolltan sub areas, central cities, ‘and cenSus
. . . . . ‘_‘,
metropolrtan areas. The estomates wuth the lowest average

per cent error were.: Found for the metropolitan sub areas
and, generally, average per cent error increased as size
of'the'estimate area lncreased:

1
When estlmate @reas with extreme error are removed
g g

< :
both methods provided reasonably accurate estnmates wnthnn'

o Tk :
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Y five per ‘cent The unmodlfled method however produced

" - .-
more accurate estnmates for the major urban areas and
' / . .

census metropolltan areas.

-

‘ThefaVErage'perjcent erron.for the population

A 5 a
s A- . .
«, .

estumates was’ Iowest fon‘the census metropolitan area9

P

“and hughest for the metrop9+%¢aﬁ/5ub ~areas when the _ : 5

modcfled technlque was’ used The estlmates prepared by

»
'

’ ‘ B
the modlfled_ylelded lower average per cent enror for the

sub-areasy central cnt'es andﬁeen5u§ mepropolitan a.eas.

. Uhen’fye esiimate_ar7a$ wlth extreme error are controlled
v 4. . .

for, all areas manlfest average per cent . error . wuthun' :

¥ five peraeent. o R o o : \K
. LAY ’ " N -~ " ', | - ' . 4 ' o ’ S

In summary,-lmproved occup:ed household estlmates_

‘a ’

were provnded by the modlfled method for the metropolltan
- Sub areat and central cxtues only. .The modnfled .8
N . N ]

5
~

—~

technique_produced amproved populatlon eStumates for the

'metropoli;an areas, maJor urban areas vcentra]*citiesj

P T Y N
'and ‘census metropolutan areas All estlmate .areas- wnth

-

.
.

ﬁb modnfned estnmates manlfestéd,average per cent error withF
o/ . : ’

'”jn # five per cent Qhen areas wuth extreme error were‘J
conrrolled for | | N
Table SCh'presenfs a summaby of the fundungsvwnth ..,“)'
re§pect to the research proposat:ons ;or the modrfﬁz{
mcthod by estlmate‘area eategotf 'Hith_the{eerption o{

S
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. . “-'3?. ‘ » B '. oLt ) foe " ," - “
proposntlon three whlch states that estlmate error wnll
o v g ¢ B . "
vary lnversely wnth populatlon snze all progosntlons

&
B

mwere partually confnrmed by the data. fj .'f . :

ABoth.occupied Nbuseholﬂ and“population estimate
patterns of estlmate aCCuracy “for metropolntan sub-areas

)

'tended to support wropOSItrons one,’ two, four and five.

. v L '}
'Estlmate'error |ncreased in magnltude as the’ proport!on
A - . . . o,
of.multlple—units in the estlmate “area increased and
. N o -

increased in areas of populatlon growth and decllne N
Error was expected to decrease as the. populatlon size of
“the estlmate area lncreased- -A_U shaped pattern of

.accuracy,was ev:dent for the sub- area estlmates however,

.where larger estlm5§p error was found lﬁ'sublareas with,

Y

small a&&flkrgebnumbers of populatlon.

Flndlngs |n~a reverse dlrectlon were found when .

3

change in average household saze was controlled Since

Edmonton sub Areas had experlenced a decllne in household

s .

"size between 1961 ard l966.(Chapter Ill) and contlnued

S e s

this.trend t64197l, lt'i3 llkely that! the extrapolated.

1Y

estlmate used ln gbe modufled technlque was very close to

.

]the actual size of household lf thlS was the case;ythe

-

proposltion would like ly not be 5upporced

. J L N -
¢ étr.the selected clties] the pattern of accuracy

forithe pOpulation estimateg tended to support only.



'ﬂ;u‘ A , , '
¢ prdpos tions six and-eight. Estimates for cities

PR

expgffédcihg no annexation were only slightly more accurate

R

N .
-~ Taga

thdn estiimates for cities experjencing‘annexaqioh.: City
estimates for both occupied households and pppulatidﬁ,
o o _ ' ™
tended to’ increase in accuracy with age of city. The
. i . . \‘

accuracy of occupied household é;timates tended to support

>

3 ’

the propositions concerned withJQOpufation change, change
'ggh household size, and proportion of multiple-units.
. . ¢ ] . v

Population estimate accuracy, however, failed to 5upp6rt
o : L & R
Cany of these propositions for the selected cities.
4 ) - . t ,

The change in houséhqid‘sfée and ageiofﬁarda.brb%

‘ . l , e )
positions were supported by the major urban area estimates’
- oL o - 5 4 »
of populat(on and occupied households. The performance of
estfmate'accuracy”was quifé incohsistent'with respect to

N

~the remaining propositions to make any convincing state~

. ) .o 7 .
ments. o _ , _@# .
' Centrald city population éstimate\accuracyv(ended
. . . . -5 . A
Eo~decfea$e as‘the prdporziohvof multﬁble-uni;s_incfbased.
o i . . T L8 ' . . . C ©
. ;THe remaining propositions were not_smpgorted by'thc_

population estimate jfcuracy._ The estimatésrof~occupied

households did agree«with the expected. direction of error
Al : c ) - . . . a . . . ) - X
for the propositions cqngerdﬁﬂ§~multfplg—Unit§, change in'

ahopseholdvéizem ahdrpopu)atiqn'chanQéh

< . ) LY . S -
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Results were very inconsistent for census. metro-
-politan'area estimateSL The only proposntlon Supported by

the pattern of populatlon estimate accuracy was concernnng
_change un-average household saze. The estlmate accuracy
of the occupled h0usehold esttmates hOWever supported

N | [¥— Y
proposntnons two amd three (multlple unnts and populatnon

X ; . o
size) . ' _ - ' L/

Hethodologccal Problems and Recommendatlons

Ome of the more sallent fundlngs of thls research

waS‘the determunatuon of constructlon‘trends-in the CitY

of Edmonton by structural-type. As }ndicated in Chapter

/

o N

;jllk, constructlon patterns deflnntely §h|ftedﬂto an

empbasns on multnple unlt structures toward the end .of the
estlmate perlod An " lnterestlng feature of thls trend

that at@the beglnnnng of the estlmate perlod constructlon

pr‘two to,three stpreyi"walk~up“ apartment structures were

. ”
relatively dominant; however} toward 1971 the larger, ;§ve~-

]

e xomplex multfplenunit structure became more frequent Whis

_~essent|ally is a trend from medlum densnty to hlgh denS|ty

a3 o

.constggctlon within the metropol;tan area : For the'smaller

‘CltleS, a. trend toward row housnng as the constructnbn mode
L ”
was ev:dent from(? M.H. C tabulatlons

M A}

A A T : Co \\\
: L . .
. . b
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; These.Epszn§ tréhds'lend sup§qfﬁ Ié'fhéiprepéfétionr
of_popﬁlati;n'e;fimates Byxﬁoﬁsihg.tybe.fn t6;”66&ified
estimation_brocedurés; 'Thégoyerail population ﬁer hpugehold

ratio used in,the‘unmodifiéd estimatibn’technihue would be

.biased-tdyard the singlthddBe ratio,.hence; iﬁflgting tﬁé' u/.
population estimates.  The usé‘opropgla}iqh«pq} hous$ehold

ratios7by:hwéllfng'typé yould\bé'hore élfgnéd’wiih the
actuaT'héusinguéonstructioh }atferns ghaivéx{%tiQVér 1Fev
eétiméfe,beriné,‘ V .
;fh'the éctual'breba}atidn.of the Qgcuﬁ}cd,ﬁonehoidif .

A
.

i . o . .. . . . )
estimates, it was noted that use of completion data on

housing actiVity was only a partia] answér”to lag—tfhe
oy : ISR : :

R : A . S T . IR o
effects. ‘Use of completion data only accounts for ‘part of

the lag-time ,that must be controlied for in order to

‘gain greater accuracy in occupied household estimates.

A 4

.rTherevqrgladdigibdal'1§g&pfmes that should'be~eétihaté3 in

ordér:tofdeﬁjve accurate ogcupied household estimates. .
. . L . - . B . - v N )

&

Thgréjis»the'tipefiag between the ffnal.comple}ioﬁ permit. -

and the time*it is actually ready for occlupancy and, % .-

%écbndly,'tﬁg fagigimefbetweeén being feadefbf*octupancy:Q_‘x
and the actual. occupancy of the unit. “Lack of 'a reasaonable

estimate Of these two lag-times will cpntribute to an over-
estimation of multiple-units.
. . RS g P D .

¢
.
.-
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g“ 1A recdmmended‘refihement whic% wgs only utilized
f‘" the preparataon of metropolltan 5ub area estvmates was

the nncorporatlon of dlfferentlal occupancy ratiosrby type ’
'vnand~SJze~of structure 'C H H. C. quarterly vacancy survey

‘data for Edmonton were made avallable by the Plannung

"..

‘Department These data permltted the appllcatlon of

dnfferentlal occugancy rat?os by type and snze of structur~

over the estlmaté perlod " For example 'every newly con-

3

.structed multlple unlt structuﬁe was classnf:ed accordnng

“to suze (number oﬁ unlts) and the aggregat:on of units by

4

S|ze category was then subJected to the approprnate

L . . A

occupancy ratJo._ The re5ult would be a more accurateﬂ

" atcount of net occupued unlvs by suzé category
In the analysns of the accuracy of occupned house-

. T - R - to. 4 . .

hold estlmates lt was found that the dernved estlmates RS

. of multlple unlts tended to over estlmate the actual
D 4L . . .

fs prov1ded by the census for Edmonton sub areas. The

L

:'possnble explanatlon for thlS ds that enther the yacancy

o
3

wafdata prov1§ed by C M H C '% in error or that timeflag'.

'nbetween mompletaon and occUpancy |s an |mportant elememt_

S
P

to consuder,ln further ref:nement Sl ws suggested thato

K i . . 5

the vacancy rataos are unreal:stlc partlcularly in lnght“

}[of the Iarger multlple unlt structures bullt toward the

’ - ¢ “'

W N te)

end of Yhe estlmate period. For example .a :largé multiole:



e

unit Structure c¢ould have been completed toward the latter

stage of the eétimate period and, accordingly, the

approprieteJBZApEr cent occupigcy ratio applied. ln

actuality;'however,'this large apartment Sstructure ‘may take

)

" a cbnsrue?ablyAlongertberiod thtime;beyond tne limits of

the estimate period.to be ready- for occupancy‘and then may

a

‘

~even experience'a much lower occupancy ratlo It is

~of differential occupancy ratios_and”the‘influence of the f

‘recommended tﬁ%t further research be undertaken in,thejarea

.

lag-time factor by size of structure.

A

areas evidenced occupled household estlmates wath error

It ‘will be'noted in thure 9 ‘ fhet fewer sub-

Pl

‘ greater thén,f'five per cent. Thls graphlc presentatlon

: v
of estlmate error reveals that arfas wuth under estnmates

were pr:marlly resudentlal sunql@whous areas on~£h¢.

5.

periphery,of‘Lhe~city. On the otheﬁiﬁand, areas with

over-estimates were predominantly apartment are€as in the

[

- . .. . ' . . o ‘ ) R T, . _1"_»‘(17 X
inner -area of the city. More accurate estimates of the

T

lag-time factors and odccupancy ratios wduld'fike1y achLéve

furtherrreduction'of these householdiestimate'errbrs.

F:gure 9 2 portrays the\poQuWation estimate error

by - 5ub area wathan the c:ty The population estimate

errorwts magnrfled in those areas having excgssive <

”'.Qccupredjhousehold"error (Figureﬁ9.ll. St s %ignificant

Dl
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Figure 9.1

MODlFlED METHOD

" OCCUPIED HOUSEHOLD ESTIMATE ERROR
_ BY 'SUB- AREA, EDMONTON: 1971
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Fiqure 9.2
'MODIFIED METHOD

POPULATION ESTIMATE, ERROR
BY SUB-AREA, EDMONJON:

1971
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‘that sub-areas with sizable collective'and. institutional

<popu|atioﬁsvand apartments are générally ovef—estimatéd.
VSuﬁzareas.which have éxpefienCed zoning changes,pefmftting
higHer density construction also eQidencg ngr;estimation.
;PgripheraT sub‘a(e35rwhich manifested Unaef-éétimation

3

experiénced conSTQerabfe.mixed4housfng devé}opments -~ low
income row'hdusing ;— and university.hOus?ngl Tk .s sug-
ugégts ;éeded‘kefinement with ;eggrd to row houéing'énd
appropriate popﬁlation rétioi, as wefl as improvemehf {h
thelestimationhéfﬁcollgctivé and@institgtionél,bopulati@ns.
No:able deyiati§ﬁ$ bgtweéﬁ‘occupiedihouséhoid
egffmate; derived thrbugh-eifhér me thod andlthé'aCtual
census cbunts»strongly suggest tﬁe possibifity of error;in
thé ]97l.census résults for several sub-argas. .Thigitype
of error could have either been in-té}ﬁs_of the total ‘

. "B . ) . s
.counthf households, misgabulation_rn the'field,lor'mjs;
> c|éssificaiion of houéihg t?pe;: '

. Eﬁéor in Ceﬁ§q§ enumérafionhcould have considerable
implications in the!agégssment of gé;imaté accuracy where
census Fésults gre'utflféed as the'“trQé“ pérametérs., I f
theﬁe.was'c§YSus errﬁ*mbf any?mﬁgnTtude at‘thé small‘aréa
leQef,“ihen éstimate grkor_éou]dvbe moré apﬁareﬁt than reaf.
PreQious poStcepsai ¢s}1métionlaﬁalyse5,ﬁéve not questionéd‘

the éccu}écy of the census figures utilized in testing
, _ o ST _ v
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-Theéé populations are found ih greaten propor;rons in the_

. ‘ - . .

¢ 268

(califorpia, 1957; coldberg;"',l96l; 'Morrison 1971 ’SCJmiu,

‘and Crosettl,’l954 Slegel Shryock and Greenberg, ]9&\

Star5|n|c and thter 1968 Zitter and Shryock - 1964) .

b e

"

The-greatest risk of cemsus error is likely to be

found in areas which contain the more difficult pdpulétions.
A : . . . .o

to enumerate, such as. the tTansiénts; thﬁ?colléctive'and

N

A
- - ’ Bt ’ °

~N "y

' ) ' . v
ihstitutioni}ﬂpupdlatiohs, and the mobile, young adults

central areas‘of”tﬁe cJty (McVey, l973) In lighf»of‘the

-

methddological consequences that census error would have in
any estimation asseSsme;?\QeS|gn using census flgures Tite

L on \

: . ‘ A}
would beﬁredommended that v?lndaty chegks be made in. the

areas of high risk. -

These validity checks could be in the nature of a
samp]c héusing and populatioﬁ survey conducted as‘neaf as

possible to the estimate dats. In the event that:bostcehsal

estimates are prepared for sub-areas in municipalities where

annual civic censuses. have been conduct'ed, then the local

PRI S R

census accuracy check areas could be utxlnzcd to provide_theA

-

i

ﬂtrue parameters for. assessment of ogfrmate accuracy
/\]

‘LWhere c:vnc census materlals are unavaﬂlab!g, the postcensal

L8

accucacy'test results prepared by Stétistics Canada‘couldj

be used to provide a measure of the magnitude of census error

)

',Likely to be foundlat.thcisméll area level. - zﬁf_

\

1
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;These'excessive errors ln,postcensalrestimation,

at the mlcro-leve] are not acceptable as. these are, the very

sub= areas that the planner is most concerned with. Thedf

reflnements suggested should |mpr0ve the populatnon

“

estnmates for these more dynamlc areas of the inner and
. &

outer city. As the data reveal,- the occupied household '
. estimates are the more accurate of the two estimates. This

sindicates that the greater improvement remains to be made

a .
P .

in the second stage of the. sequentlal process. It s

suggested,that a samp]lng desngn could be employed in order
/"~

to achxeve a more aCCUrate esthmate of the average house-

hold .size by housung type for Jse in the estlmatuon'

>

procedures. This'w0uld bé increasingly |mportant as the'

esctimate date becomes furThgr removed from the base census

year. o ‘ . ?
i N o ’ . . . .
Another lmp?ovement,that Should be considered'

~

" \concerns ‘the estimate of the collectrve and institutional

population. The 1966 census f1gure for this non- household
populatnon was used in the preparation of final populationr
‘estimetes; houever, an extra%oletion'technique should.
pproujde a~m0fe~sensltlve‘estlmate.
Slgnlfifﬁétemethodolog?cal problems that are
strongly sUSpectedﬁof influencung the f:ndudgs of thns

research are centered in the secondary data. gources of the

Central Mortgage and Housing Corporation and Stetistics~
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) - ' ) ) . A ’ : ' Co. ’ N L -
KQanada. As discussed {in Ch@ptfr IV, - concern was expressed
~ . i - . } \ \1 ‘ . . - 4 - AT ‘
with‘?cgard to the inconsistent cliiiificat}on systems used
?;'/ ‘ - - N
by both govgﬁnmental agbnciesivdefinitioﬁal#chisqqs in oy
v . . ’ : . h N . . ~
housung and Statastlcal areas; and the modifications ‘made

e " . . o t
~|n.thell9Tl census publtcatlon progfam - Even the 1971

,.

census summaﬂp tape dld not provude comparable detanl in

.~~ £

'data to that provnded |n2196] and 1966, All-of$these'modi-
. & , ! . T
,faca;non@&hamper Jescarch relylng on data cdomparability,

gpartt&hla']y fOT small areas . T\Ese modifications were

- the more sér;ohs shortcomlngs 6f the qssémbly of sympgomaticu
f .. lndlcators fdr £hé.pre;aratlon of thev§eL‘thd tipy and
oo . ,N e - s

#;ﬁ"urbaé ar@ﬂ estuﬂates it is paradoxlcal‘that agenc-esf
."fcharged~WIth the.responsnbllxty of provndlng %Jmparable

i

i
~ and useful data for analyt:cal research wnll introduce~-ﬁg
; Lo T

a,
i > .

v;changes iy procedure)whlch def@qé their aims.

w,.\‘ o ® ,:’ ! . .
.«‘. .. o

R .aQentral‘Mortgage and H0usung Corporation is -

dependent uﬁon‘thé local'municipality far the provision of
A‘_' \,b e C - » .

bulldnng permlt data : ltmlﬁ evndent that in.order to have

j;“ ?elfab)g data to summarjize and dnstrlbut in the fhrm of

koo
offncual qulltatnons, there must be conscientious co-

operatJQn,ph the part of the data suppliers -- the ‘local
P N % R A
N -‘- ."4, K '. ‘\. - . - Io : . .
mUnchpglnty.{.ln an ¢ffort to assess the reliability of
",; Lo N ‘.:.' N/ R : ’
E.”M.};[.C'.uiéi*éta 2" questibnnaire was‘or,wa'rded to 187
o . ._.,

muqicLﬁqJ?tfes~thqughpgt’Canada elucatang hou sing data

i, - ..
N . Y

]

N

_.\\(
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every_responding municipality,exnress“

".""" .v l ) ‘ ~t : i . 2]]

,identical to ‘those proyvided C N.H. C (Appendlx F). A

llttle ov&r a//hlrd of the munucupalttaes reéponded (70),
i

of whlch hone provided, data-which was i {agreementﬂw1th
\} o I .

data.reported ln “the C.H.H.C. offncnal~dd¢nnents '-Several

\\/3 £ , . IS 2
}?spondcng munlcapalntnes elther did not understand the

I

'qu%stlonnalre, could not pfovude the data due to staff

®

: shortages did not maunta1n records.on completion data at

all, or dad not malnta:n completlon data’ by housnng type.

These Ivmnted results cast further doubt upon the effucacy
. . 7

of the bas:c symptomat:c andlcator data provided by C.M. H C.

©

It must be noted however,_thj_ with few exceptions
- y p J .

high anterest in a

‘pOStcensal estimation technlque. Correspondlngly, in order =

to utullze the postcensal estrmatnon technlque the prumary

requnsute IS the avanlabnllty of a contlnuous data series.

"J

‘A most lmportant condltuon is that the data serles,ltself

must be re- ‘able and accurate.
‘%Very few problems of a methodologlcal nature Were &
LN

encountered in the assembly of bualdnnq permit data in
/

: Edmonton ln questnonable cases, the permlt was checked

agalnst the actual s?tUation in the flel) and wnthout %;'

'exceptlon the permlt was correct.. The serles was contlnuous

and was. not lnfluenced by changes in deflnntion ~In - f

addlt|0n, sufflccent detail was availablejto‘produce

v
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estimates by'sévéral-more housiﬁg types than what was
a%tually done. It is felt that the adequacy of this data

series-accounted for the significant overall difference

B

between the results of the moaified and Qnmodffied

.estimates. T ' : ‘ . \

N
4 - " . ) to- . ! ’
- vFurthem research is required concerning the

iﬁf]uencﬁ;of the time}iag factor and dif- fential,bgcupancy'

ratios in’th? first stage of the sequential process. In
terms of the postcensal population estimates, it is recom-

@

mended that improvement.is required with respect to

. . 3
-aCHieVihg more .adequate estimates of average Hopulation ».
oo T - I 2 . .
size by housing type and the collective/institutional
. . . < *

future appears more promising for estimate

r
population for the estimate date.
L 5 ‘

( Genefally, it is re¢ommended tht the utiiity and
efficiency of the modffied'estimétion procedure be judged -

on the basis of symptomatic indicator adequacy. The
| ) C W

fresegrch results Suggest'that'the estimation technique's

.
° \

'areas,wHeFéj
) » v P S » .
data quality is high, such as in the case of Edmonton-as

opposed to §@E0ndaiy sources.

.
S A re fruitful stFategy,Tn evaluation wbulp be .. .
in contr, tng for refinement in the modified method .

itself.” 1t is suggested, for example, that a carefu!

3

L~ A T o :
evaluatign of demolitions be con

5 . . - : N

ducted. . In the ¢ourse of .-

o
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the research it was found that in }he majorlty-of instances -~

the demoli tion -had been unoccupted for a conS|dera3}
’ -
length df time proor to inltlation of the permnt. in

tﬂi%.event, unnecessary deletnon would‘be made from‘the

S o4

.

occupied. household éstimate which could resdlt.in under-
) . : . \ /r & >
estimatiqn. !

3 i .

¢ ~ “Controls could be used to assess improvement i)
estimate accuracy when various refinements, such. as,  time-~
lag factors;'differential-occupancy ratios and varyjng

estimates of household size and nfn household pOpulattons
. . . . *
are |ncorporated
[gsisafurther recommended that research be con-
2 b : B ’ . e . .

ducted concerning'}he e#ficiency and accurgcy-of the ,

modified technlque for a series qf estimate” "dates followtng

the census year.: Thus can only be done in lQZal areas that

o

conduct censuses in order to have avallable the actual

.*parameters for testlng ‘\Th nt research results in

several estlmates that. were quute accurate (wuth«n hd fuve
perncgnt) cons;derung thetflve year estimatlon peruod

These results compared favorably wuth other research ef—

f’dmua, E

forts in postcensal populatlon estimatlon (Ca_, te

1957; Zi&terﬁand'§hryock, 196h Starsnnic and thter. ' ,

wt?

1968);‘ The results:suggest |ncreased accuracy for the‘f

modified method. the closer the estimate dafe is to theﬂ

czasus dite.
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N In conclusion, it can be stated that a reliable oE
N . ; . . . B .
continuous series of symptomatic. indicators can be o k
o - _ , . ‘ AR
established and maintained. For many municipalities,.it is

. Al N

evident that an acceptable estimation program will

necessitate considerable improvement in the reporting
[ ) «

systems hqw jn operation. The preparation oflﬁostcehsal

R : : . N | .
population estimates for small areas is contingent ﬁpon

the availability and accdfgCy of t"e symptomatic ind i caddd

Local 'government can insure the continuous collection

these data and standardization of definitions to maintain

-tompacability. As a consequence of this research, while

more improvement is indicated for the modified technique,
itis performance manifests promise for small area estimation.

S '
I . v
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‘APPENDIX A

e i
o

THEIL'S U.STATISTIC: A METHODOLOGI!CAL NOTE
Theil's U statistic is one of 5evefalfsta§istjcal

forecast evaluators. "This statistic i's ‘a summary meéasure

based upon the comparison of estimate( saramete- and actual
) ¥ . -

hparametEr ThlS comparlson may be mac: against the actual

parameter for the estimate diie o- the chan e observed

A

(1966-197]) mey e compared with te estimated change
S(Chisholm*ahd Wh.taker;1197l, pp. 161-162). | |
The denomlnator of ‘the StatISth normallzes it so
“that its domalh is the c]osed lnterval_of”zerovto phew
'vaious]y, u #ld'is a berfegt eétimate;hsihce'the.estimete
would eqba] actual and é. - Ai ='va0r'all i; At the//ther

'extreme ) =-l ‘would be a case of all |ncorrect estlmates

~
<

(Chlsho]m and WH}taker .1971 %DvIGZ)

;No r:gorous test has been developed to Judge
“whether the dlfference between two U coeffICIents is%'
estatlstlcally 5|gn|f|cant ln the_comtafison'of two.
.estimate modefs the model yueldlng the .ower UHStatlSth
would be better ‘than the other estlmatnon model in estimatfng

. 5
the true parameter. o Y -
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APPENDIX B

Table B.1.-- Comparability of 1966 and 1971
- Census Tracts with Study Estimate Areas,

Edmonton:

1971

Estimate Areas

Census Tract Numbers

1966 1971
[ 51 75,76,77
2 2 72,73,74
3 52 VAR
4 54 .69
5 - “53 .70 S
6 ! . 67,68
7. 35 66,
8 55 65 .
10 3 _ 63
11 / by 62
12 5 61
13 6 . 60
g - 7 59
s e 50 58
16 49~ 42
17 12 57
E;rg. 1 i 56
- 10 .55
20 9 - S -
21 8 53
22 37 52
23 56 51
24 57 50
- 25 38 Ly . -
26 13 48
27 A 14 - ue,u7
28 15 45
29 39 by
30 .- 16 43
—— .

et
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C . S o o
* Table B.1.-- Continued ( : z-
: - Censds Tract Numbers
Estimate Areas I8 ‘ —
' - 1966 1971
T4 . 31 42 R
'}/?' 32 3 ko
' 33 27 39
34 20, 3%
35 19 32,33
BN 36 18 30,31.
T 37 17 .- 29
38 58 . 28
.39 ‘59 27
40 60 26
4 61 25
42 21 24
43 { 122 23
B 7 ' .23 ‘22
: 45 24 - 21
46 ST 25 20
- Y A 26 35
- R - 48~ 48 - 7 36
‘ . 49 43 38
50 L7 19,37
1) 32 17
52 31 14
53 30 \ 13
54 29. 11
5 .~ . 28 3 10
« 56 4o 2
57 . . 62 8.
58 » '63 1.
59 N 33 . 12
fo 34 . 15
. | \ o
- 61 . . 45 - 1,2,3,14,5
1971 census. tracts 6, 16, 18, 787 and 90 were -

‘deleted because of elther annexat{pn or boundary
changes between 1966 and 1971.

)
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- "~ APPENDIX D.
¢

COLLECTIVE HQUSEHOLDS

Health "and Neifare‘lnstitutjons

e e TO MO QAN T O -

a
b.
c.
d

o

Convalescent hospntals

General hospitals (including staff resxdences)

Homes for the aded and infirm T
Hospltals and homes for veterans ‘
Hospitals and homes for incurables
Maternity hospitals ‘
"Nursing homes

Sanatoria

Tuberculosis hospitals

Children' s Aid Socnety Shelters
Orphanages

-Corrective and Penal. Institutges

Industrial schools and farms
Jails and penitentiaries S
Prison and prison farms o _ ~

Reformatories .»(/, .

Religious and Educational lInstitutions,

-

O "o AT

an oo

‘-Hotels}

Y. M.CA.'s, - YIW.C. ALY

Boarding-schools
Convents and Monasteries

Residential schools for the blind and deaf
‘University and college residences

L

Lodging-Houses, < :.

“Clubs with Invong Quart

Hotels which accep: transuen?‘quest<
‘Lodging-houses with ten or more lodgers

"Missions and hostels - g ‘ -

Motels . i -
Tourikst cabins sand camps

S, etc.
A .
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Camps
% ' )
a. Copstruction camps
b. ‘Lumber camps
c. Military camps
d.. Mining camps

Hutterite Colonies
Merchant Vessels

DibWomatic;Residences

%& (Dominion Bureau of Statistics, 1966a,

i

L)

o

P.
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» APPENDIX E -
Table E.1.-- Summary of Comparatlve Average Percentage Error for
Study Control Variables by Estimation Method
Edmonton Sub-Areas: 1971 ' 7
S
N
o * Edmonton SUb<Areas |
. Control Variable : . -
: ' N Modified ° = Unmodified
 Apartment Units | o
0.0-19.9 3 8.7 13.2
20.0 - 39.9 : 14 8.1 9.8
. b4o.0 - 59.9 8 10.0 32.9
60.0 - 79.9 6 - 12.4 55.4
80:0'-'99.9 2 13.6 78.7
Home-Ownership | _
0.0~ 19.9 | 5 12.2 67.7
20.0 - 39.9 ' . S 7 11.6 “ho.5
40.0 - 59.9 - = \\\' 16 8.0 1525 T——
60:0 - 79.9 o~——28 9.6 2.6~
80.0 - 99.9 _ -5 5.0 15.0
' Household Si}e’Change : o \
Loy s S, an
©-0.2 to -0.3. ‘ 30 10.2¢ 25.1
-0.4 to -0.5 SR P 8.6 ' 16.0
~ =0.6-to -0.7 . o 3 4 4 16.0
Age of*Area - S »
~ 0.0- 9.9 Y 7.0 o 32
10.0 - 19.9 . 8 13.2 . 16.1
20.0 - 29.9.. 5 141 . 56.9
30.0°~ 39.9 2 9.0, 24.4
40.0 - A919 , 4 8.3 70.5
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' Table E.1.-- Continued
~ Control Variable Edmonton‘Sub-Areas -
” N ‘ Modified ' Unmodified"

Population Size

48.

Less than 3,000 ' 2 7.2 8
3,000 -.'5,999 29 C 9.1 18.0
6,000 --7,999 o7, el 8.6 17.9
8,000 - 9,999 6 e Bl 25.8
10,000 and over - ' 7 10.3 30.4
Population CHanée' .
10t thag g, o 2.4 £ 26.0 .
- 0:9 to +0.9, e 26 : " 8.2 ‘ - 13.6
+ 1.0 to +4.9 R T , 8.5 T a0.7°
+ 5.0 to +9.9 . 8 : 9.6 . Ls.7 :
. +10.0 and over h 3 - - 10.7 - 9.4 /%/’—\
. ] 5 T Y " o .)5
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* Table E.3.-- Summary- of éomparatiVe Average Percentage Error for
Study Control Variables by Estimation Method,
Census Metropolitan Areas: 1971

tont%oi Variable | e ¢ Census Metrdpolltan Areas
. ' _ ‘ N L Hodi_fit_ed. _ . Unmodified

L ' f Apartment Units. } ‘ o -

‘7," .l"-fﬁ, . .
D .o 20,0 - 29.9 6 3.0 3.3
¥ointe 30,0 39.9 9 .- 3.5 6.4
, © 40.0 - 49.9 3 1.9 4.9

50.0 and over W‘ , 5.9 3.5
Homé.Owhership
. - ) , B [y
+30.0 = 49.9 3 3.6 5.4
50.0 - '59.9 - 10 3.6 5.7
60.0 - 69.9 6 2.4 3.7
o Household Size Change - | i .
*on . / 4 1.9 3.8
- 0.2 . .10 3.2 .3
. -. 0.3 3 © 6.5, 10.3
- 0.4 2 - c 1.0 3.2
Age ofiArea |
- Pre . - 1871 & 9 -,3.2 -5l
1881 -.189) 4 . 2.2 3
1901 + 1911 5 3.9 : 6.9
- 1921 - 1934 S . 3.7 . 2.6
B ' o z/\\'s‘\ . N~ '
o VPOpulation Size G .///ﬂ/ ///» .
o 10'0,,000-— 499,959 '-L\‘_ 1 - 2.6 N ) 14.9}
B 500,000 - 599,999 -~ . =72 3t ’ 3:5
- 1 million and over 3 : 6.2 “ ’ 64
B Populgtfoh”Change' : . » - o v - o
' 0.0 to +1.9 : 8 39 45 7
. 42.0 to +2.9 | 6. .4 3.1
* . +3.0 to +3.9 g N b8 7.8
o +§.0 and: over . | o o 1.8 e \ 9.7
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THE UNIVERSITY OF ALBERTA

‘DEPARTMENT OF SOCIOLOGY A
! b . EUDMONTON. CANADA

© TELEPHONK (403) 432-sa34 ,.
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APPENDIX F- \
29 June 1973 - T —
% '

Dear Sir:

-

* I am currently completing a Ph.D. dissertation which essentially ~

. involves developing and testing an estimation technique for the purpose of -
determining ‘gurreft population estimates for small éreas,gnd municipalities.
The estimation technique being researched 'is a modified.housing unit method
which is contingent upon residential construction finformation. sPrevious city
estimates prepared utilizing the housing unit -method have depended primarily
upon gross building permit data, i.e., dwellin unit starts, as the indicator
of population change. - It is my intention’ to mogify the procedures; in that,
'component‘estimates-by'housing type would be d eloped for each municipality . «
. over 10,000 population size in €anada. In this way, shifts in residential
construction activity over the estimation period can be  accounted. for in the
development of city population estimates which use housing as an indicator

of change. The housing. type categories -- singlé-detached, semi-detached and
duplex, row, and apartment -- would tonform to the housing definitions¥tated
in- Canadian Housing Statistics publications of the Central Mortgage and Housing
Corporation. For thiX research effort, T have selected the five-year interval
between June 1, 1966 @n s]un\e“], 1971 as the estimation period. '

: In-addition to generating a series of 1971 city estimates using the
modified housing unit method, a second series of estimates will be developed
‘using the unmodified procedures. Comparison of these two estimates with 1971
Census~of Canada figures will permit a test of accuraty and the assessment of
any improvement gained with the modified technique. "It 'is hoped that. this
research will generate a post-censal technique of estimation that would have
practical application in municipalities throughout Canada. The following
criteria are serving as my guidelines in this research: B ' :

J
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1. ,Devé]Opment of a nbst—censa] esﬁimation technique wifﬁ
* known levels of accuracy; ‘ ‘

. 2. DeveTopﬁent of a technique that is simple in concept and -
’ procedure requiring non-demographic exggrtise;
3. Development of a tethniqué that is not time-consuming in its
"~ computational form; : : T o

(- 4. Development of dbgechnique that is inexpensive to use; and

5. Development of a technique that utilizes a réadiTy'aQai]ab]e
» and continuous series of symptomatic data-atsthe local level.

| At this time, I am soliciting the cooperation of alli Canédiah‘ﬁggicipa1ities"
ovér 10,000 population in size in order to cobtain historical data omresidential

construction activity. My data needs.are compatible with the reports on dwelling

unit starts, dwelling units completed, and dwelling units under construction
solicited by Central Mortgage and Housing Corporation for their annual reports.
The additional refinement that I require is that the foregoing information be

--classified by housing type, i.e., single-detached, semi-detached and duplex, row,

and apartment over the estimation period. In addition, information on the number
. of housing units by type destroyed by fire or demolished would be instrumental

<F

"in ‘the refinement- of the post-censal estimates. The attached documents specify

exactly the research requirements with regard to building-permit data. It is my
intention to provide each municipality with a summary report which will “indicate -

2 procedural dgcumentation of the post-censal estimation technique, as well as,
- the results of the empirical tests. . o B :

Ih the event that your municipality maintains monthly tabu]ationsﬁof

building permit information by housing type, I would be willing to reimburse
your office for any Xeroxing charges in order to expedite this request. As 1

~only have two months to complete this research, I place my trust in your judg-

‘ment and gratefully appreciate any assistance your office can provide.

“WMW:bw

" Sincerely yours,

iy

 Wayne W. McVey, Jr.
POpUIation Research Laboratory

enclosures

-
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University of Alberta . .
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(1 pulatlon Trends Cities and Towns, State of

Washington, 1900-1962. Seattle: Uashlngton State'

Census Board 1962. @ollaborator only.
(2). Population Trends Cities and Towns, State of
" Washington, 1900- 1963. Seattle: Nashsngton State

CenSus Board, 1963. Collaborator only.

(3) Populatlon Trends CltleS and Towns State of .

Washington, 19060- 196k ‘Seattle: Nashtngton Stute‘

Census Board 196§ Collaborator only

. -

(4)  Growth and Distribution of Hlnorlty Groups in
- Seattle, Washington. Seattle: ‘Washington State

313

Census Board,1196§.~ Co- authqr.‘ Dr. Calvin F. Schmid.,

(5)  Population Trends, Cities and Towns, State of

"Washington, - 1900-1965 Seattle: Hashlngton Stateq

Census Board 1965. Collaborator only.
(6) "Demographic Analysis," in. Edmonton Study Communlty
- Opportunity Assessment by Dr. George Kupfer. Edmonton:

- Human Resources Research and Development Executive_

Councnl Government of Alberta, 1967

(7) The Ukrainian Population in_Canada and Alberta Since

World War 1. A chapter in Persistence and Change:

A Study of Ukrainians in Alberta by J. T. Borhek
C. -Hobart, and Warren E. Kalbach. Toronto:

\Ukralnlan Canadlan Research Foundatlon » Inc., 1968.

- Co-author: Dr. Harren E Kalhach
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(8). The Canadian Indian and the Urban Setting. Paper
presented at Symposium on Social‘Opportunity in
Alberta. Alberta ‘Human Resources Research Council,
Edmonton, Alberta, April, 1969. Co-author:
Dr.'Geor%g/Kupferu ‘ : :

(9) Egpuléxion ProjectiGns:. Province of Alberta.
) Edmogton: Department of Sociology, University of
Alberta, 1969. Himngraphedff@fi

0

(10) uUrban Studies Framework and"Liéting of Urban Studies
- Research Centers. Paper presented at Symposium on
Urban Studies. Alberta Human Resources Research
Council, Edmonton,.Alberta, November 21, 1969,

(11) ¢Profile Facility for User-Designated Areas. A report
on the development of a facility for the retrieval of
demogr nhic profiles for any user-designated area in
Canada.  Research funded: by the Alberta Human. ° i

" "Resources Rese» -ch Council, Edmonton, Albergg1 1970.

(12) Demographic Bases of Lanadian Society: ‘A textboagk _on

—BMJwCanadiﬁn population. Toéronto: McGraw-Hill Book

» " Company, Ltd., 1971.  Co-author: Dr. Warrer E.-
Kalbach. ‘ = -

. (13) " calgary and rdmonton: A Demographic Profile. An ' .
C analys® of 1961 and 1966 census.tract data. Funded
L. by the AWherL@“ﬁ“manﬂReSOurces Research Council,
Edmon:ion. Alberta, 1977. i o B -

v

(14) The Zanadian Famil-: A Demograbhic‘Prdfile.4 A
- chapter prepared 'or a book of readings edited by . |
. Dro' L. larson, 1¢73, - Co-author: “Dr. Warren E.
.. Kalbach. . ©Piess. L : s o

(15) _Edmoﬁtoh'Cénsus Repori._ Edmonton: Soc?olog%} ‘
--Department, University af Alberta, 1973. Report
.Submitted to Edmonton City .Planning Department:

<

[4

Vl6)  Demographic lnvenfory of .the Natfve lndién Populétfon,

Lesser Slave Lake Area. EdmontoqgﬁiAlberta.1ndian

Development System, 1973.© Co-author: Mr. Thomas Shaw.
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