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ARSTRALT

This paper appliss a cohort survival model to an
age- and sax-disaggragated 1985 “base’ population of
Ancaster. Using a fortran programme, low, high, and “most
probable’ projactions ware made for a 1986 to 2001 time
horizon. The migration component was found to be tha
single most important projection variabla. Conseaquently,
only migration was variad bstuseen the thres sats of
projections. In analyzing migration for Ancaster, ws
identified a persistent trend in net wmigration over the
1971 to 1985 period. This finding allowad us to apply ths
1985 male and female age profiles of net migration to the
in-migrants. Thus, this study mor= accurately quantifiesd
nat migration than previous studies.

JRXRAM DOCUMENT
RESEARCH UNIT CENTRE



ACKNOWLEDGEMENTS
I would 1like to thank wmy supervisor, Dr. K.L.
Liaw, for all the assistance and advice he provided. This
paper could not have been completed without his support.
I also wish to offsr my thanks to Mr. Pater
Tollefsen, Town Flanner for Ancaster, and Mrs. GBGail

Folland, Clerk’s Department, for th=ir assistances.



Abstract

Acknowledgemants
Table Of Contents
List Of Tables
List Of Figursas

1.0

3.3

3.4

Introduction

Research 0Objectives
Importance 0f The Research

Population Forecasting

Frior Research
Context Of This Rassarch

Research Methodology
The Leslis Model

The Frojection Model
3.2.1 Incorporation Of Migration
3.2.2 Staging 0Of The Model

Frojection Variables
3.3.1 “Base” Population
2 Survivorship Proportions
3.3.3 Fertility Rates
3.4 Szx Ratio
3.3.59 Migration

*base’ population
Incorportation 0f Unknouns
Determination Of The
Survivorship proportions

t
T | Disaggregation 0f The 1985
4
4

]

P O L s ] s B 8] Od

P b s

3.4.3.1 Estimation Of 1982 Ag=-
Specific Mortality Rates
3.4.3.2 Determination 0f The
Stationary Age Composition
3.4.3.3 Determination 0f Survivor-
ship Froportions
4 Determination 0f The “Birth” Rates
5 In- and Qut-Migration
3.4.5.1 Determination 0f The 1985
In- and QOQut-Migration

iv



3.5

€l Gl
- L]
N

4.0

R g S
DN -

Appendix

3.4.5.2 Determination 0f A Parsist-
ant Migration Pattern

3.4.5.3 Determination 0f Separate
In- and Out-Migration Rates

Frojection Assumptions

3.0.1 Survivarship Proportions
3.5.2 ‘Birth” Rates
3.5.3 In- and OQut-Migration

Frojsction Scenarios
The Computsar Programma

Research Findings

Fopulation Frojections For Ancaster
Projection Accuracy vs 1985 Census Data
Limitation Of Findings

Conclusions '

Bibliography

28

29
29



A4

A‘S

A.é

A7

A.8a

A.8b

A.8c

l.exis Table (1971-1981)
1985 Net Migration For ancaster

The Assessment and Projected
Fopulation Totals, and Z Difference

The 1982 Age- And Sex-Disaggragated
‘Base’ Fopulation

The 1985 Age~ and Sex-Specific
Assessment Fopulation

The 1982 Age- and Sex~Spacific
Survivorship Froportions

The 1982 Age-Specific ‘Birth” Rates
Tha Ontario fMortality Schedules

The Ontario Fertility Scheduls

The Female Life Table For Ancaster
The 1991 Population Projections

( Female table )

The 1991 Fopulation Projections
( Male Table )

The 1991 Fopulation Projections
( Female+Male Table )

vi

46

47

48



Yo sve wees srve eiet 4400

B.la

B.lb

B.2

SUBJEC

oot ome sms

Graph Of The Stationary Age
Composition Of Ancaster

Graphs 0f Tha Age Profiles Of The
Female And Male Net Migrants

The Fortran Projection Programme
( FPage 1 )

The Fortran Projaction Programms
{ pags 2 )

Graph 0Of The Population Projections
For Ancaster

vii



Thers are two basic objectives of this research.
First, the modification and application of +Lhe projszction
mathodology, wsed at & largse scale, to a municipality
(Ancastar). Bacond, T production of population
projections For  Ancaster given a number of scenarios. Tha
projactions will be produced for a 1984 Lo 2001 Lime
horizon. |

Using the basic population projsction model, the
Leslie Model, a number of trial runs will bs made from thes
"base’ ysar (1982) to 1985, for which we have ths curraent
cansus raport. Therefors, we will be able to compars Lhe
projected 1983 population with the actual populastion, and
gaugs ths model’s performance. The first run will Dba mads
using constant 1982 fertilitu  and mortality rates, and
zaro net migration. Subsaquant runs will then be  made for
varyging trends  in the fertility and migrastion rates. Upon
inspection of these runs, the relative importance of thass
projeciion  wvariables will be determined. The inportant

variable{s) will then be salechtsed and varisd in order to



prroduss Low and high projesction scemarios. Finally, given
the results of these scenarios and using recent historical
trends  for the Towsn of  Ancaster, this raessarch will

¥

produce a "wmost probable’ projection for drcaster.

has bsan  done for the Town of Ancaster. This is probably

the case for most other mun;cspdlstlwr in Ontario as well.

¥

Theraefors, population forscasting at  the municipal lesvel
is an important ressarch topic, not only for its applied
valu, but alsc from & methodological perspective.

From an  application standpoint, the population
ﬁquwL Lions for spacific ysars are  important statistics
for the business communitu, sducatonal authorities, anid
muricipal governments., Th businass commurn ity P
interested in thse age and sex breakdown of the population
projections whan  considering the location of businssgaes.
The various boards of education are intersested in thse age
and sax  compositions of the future populations for a

number of  F

b

asong, not the lsast of which is fulure
ane ol Tnent . From a planning parspactive municipsl
governnents are intersested in population projections when
considering housing, sducation, recreations, haalth and

other social welfare sepvicsas,



fond
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Fopulation forecasting at the municipal lavel is

i

also an important study from g melhodological standpoini.

[

flost of the research in population forecasting is done for

a largs a, such  as & nation, stats or province.

Therefors, the forscasting methodology for a small asrea is
not well developad, Often the data available for a2 small
arsa, liks a municipality, is not as detailed as that
available for a largse arasa, like a nation. Conssquently, a
number of  inferences will nesd to be made abouwl the data.
Thesa  infersnces maks  population foracasting at ithea
municipal Llevel quitse different from forsecasting dons at

the mational Tewvel.

f Thaere sxists a number of projection methodologiaes
which could have bsen selected for this ressarch. Thoss
include the Nigwétion and  Natural Incresasse Method, the
Extrapolation Rsthod, tha Ratio Method, and the Cohort
Survival Method. The Migration and Natural Increase Method
was  usad in the 19276 population study done by  thes

Hami lton-Wentworth Regional Flanning and  Developmnent



Department. They selected this mathod bacause 1t took into
account bhe demographic  componants of  population growth
arid yst was fairiy sieplistic to wse {(Hamilion-Wentworth,
1276 . Howasver this method appliss averags geouwlh ratss to
thu whols population instead of appluying  them Lo
particular ags groups within the populstion.  Thus the
model  is inkherently  less  accurate.  Furtheewmors, this
mathod doss  not take  into account changing birth rataes,
which ocouwr  for example, when daughters of the babuboowm

pass through their childbearing ysars. Similarly, an
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increasing  death rate,  which ‘UCCHFS whan a  gres
prapoction  of  the  population reachss the older  age
categorizs, s nob sccounted for. Therefors, the Natural
Incraeass and Migration Method s considersd to  ba less
accurats  than the Oohort Survival Method. For  thase
reasons, the Hamilton-Wantworth Flanning  and Developmant
Dapartment, in their 1981 "Fopulation Projections Reviaw®,
consideraed and subssagquantly  rejected the Migration and
Natural Increasse Method {(Hamilton—-Wentworth, 1981).

Tha Extrapolation Method, along with the Migration
atid Natural Increase Method, was used in  the Ssptembar
1975 " Damogeaphic Analysis And Population Trend Forscast
For The Regional Municipality OF Halton." This mathod,
which tends to bs the most common over the ysars, assumas

that the futurs growth will be smooth and regular {Halton,
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theses assumpltions, this method uses past

*

=
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population changes  and extrapolates them into the futures.
The major drawback of this procedurs invaolves  the

assumption of 5t a

-~

(k>3

ility. Extrapolastions  invoke the

unraalistic assumption that therse will be no shift in
sxogenous Factors (Siesgal, 1974).

Tha Ratio Method, which 18 a less commonliy used
method  in population forscasting, assumes  that  the
population growth of an uwrban area bears a relationship
with the population growth of another area. & ratio is
detarmined batwsen  thse two popQXatiung, and the forascasts
for the reference population are  applied to  this ratio
producing a population forecast for the study area. This
procedurs, as with the extrapolation, is plagused with the
bwmblem of stability (Gisgal, 1974).

T ability to maka accuirates population
predictions 15  largsly dependant on the forecasster™s
ability Lo pradict components of population changs ovar
time. OF cowrss, the most important componsnts are births,

‘:}

§ib
i

aths, and wmigration. As  inputs to ths modal, Fuburs
faertility, mortality, and migration ratas must b
predicted. The assumptions of futurs growth ars bassd on

obsarvations of historical +{rends for each compornsnt,

aid justed to  rafls

i

ct  recent  trends (Hamilton-Wantwoeih,

1981). As  nobed in the 1974 and 1981 Hamilton-Wentworth



pulation Projection reports, arviad growth patterns of

fartiltity and migration have besn espacially erratic. Tha

19746 report points  out  that the reecent ifrend of 2
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declining birth rate could be the result of

timing of family formation or a desire on the part of an

Pnoreasing segmant of the population not to raiss children

(Haw i Vion-dentworth, 1976, The 1981 report details a

L)

range  of positive and negetive sociceconomic  factors
influsncing the fertility rate (Hamilton-Wentworth, 1981).
Therefors, dus to  the uncertainty of futurs  levals of
fertility and wigration, a number of population projsction
studiaes have introduced ithe concept of high, low, and
most likely® projections based on varying fertility and
migration rates. Both the 19276 and 19281 Hamilton-dantworth
Ragional Fopulastion FProjections employsd this approach,
which ssams  the most prudaent approach givan iLhe
vncertainty involved., Howsver, many studies do rnot smploy

this mebhod; Lhass includes Frince Edward _Island

Population __ Dunamicg ___ (1981-199463, _ Atlantic Ragiso:
Fopulation Bunamics (1981-2001), _and  the Demographlic

usaes the average fertility rate of the recent past (1985~
1974 for their 1975 to 2001 projections. Obviously, this

is a brave, if not naive, assumption which could laad to
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pes quite inaccourate pesulbts. Sisilariy, migration is an

iH

extramsly difficult factor to guantify, sspecially for &
small arsa like & wsunicipality or & region. & nunber of
different Lteschnigques have  Dbean ussed by the  warious

shidias imcluding the Residual Method and  ths Ratio

]

Mathod. figain, Lhie Hami lton-Wentworth tudies, 4

1

praviousty sentioned,  wers the only ressarched studizs to

uzs high, low, and "most likely’ scenarios for migration.

o,
i

Tha cohort survival methodology is, of courss, th
methodology sslacted for this ressarch. The theory belind
this approach has baspn around for over forty y=zars. P.H.

{.i

g ie
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P I applied a cohort survival wodel to a
population of femala Norwsgian pats. He deaslt witkh ths
concept of a stationary population in which the ags
gpecific fertility and mortality rates ramain constant
over timse {Lesiie, 1945),. This concept provides the wajor

simplifying assumpltion usaed in the cohort method smploysd

researchaers such as
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s
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in my research. In rec
Andrei Rogers and Hathan  Keyfitz have applisd the Laslis
mathodology to human populations (Keyfits, 19464). Hogers,
in his paper, U Matirix Nethods OFf Fopulation Anaslusis’,
developad projection matrices to simulate the combinad
effects of fertility, mortality, and migration. He first
simulated the effects of Fertility and mortality by mateix

multiplication and then described migration in  terms of a



transition wmatrix. Finally, Rogers presanted an integrated
matrix model  of population growth in which thse combined
effacts of fertility, mortality, and migration are applied

P}

to an age-disaggregated population (Rogars, 1984, From a

gariral methodologicsl point of view, this approsch is not
unlike the  approach taken  in my  Pessarch. Other studiss
have also  wsed this cobhort survival method as wall. Thrss
studiss previousiy mentionad all used the cohort survival
method;  they aredr Atlantic HRegion Fopulation Dynamics

2001), Frince Edward Island_ Fopulation_ Dunamics

arid the Hamilton-Wentworth Fopulatio

Projections Beview (1781).
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I recent ysars, as

i

vidanced by the above
studias, tha mnost popular forecasting model has besn the
age-cohort survival model. Thera are a  number reasons for
this trend. First, as pointed out in the 1981 Hawilion-
Wentworth study, ithe cohort  swrvival model requices 3
great deal of information to operate. Thereforae, dus to

the fact that the wide-spread usse of computers iz only a

it

recaent  phenomenon ,past  studies found the wmethod too

we  hawv

D

cumbersoms. Howaver, sinc computers al  our

]

disposal and since this model can be computer driven, wea



i
can manipulate the model Lo test a number of variable

conditions (Hamilton-Waentworth, 19813, Second, as is also

pointed out by the Hamilton-Wentworth report, population

forecasts amploying the cohort survival aslhod provide

detsiled sge  and breakdowns of the population. Thase

detaited Fforecasts  are  important  tools whan  planners
attesmpt  to guantify  future demand or futurs nesds for
various typas of facilities, services, and progranmes
fCoFF&g et oal, 1979). For example, if thae Town of Ancastar
wers considering the building of a centre for saniors, an
Empmwtanﬁ pisce of information to consider would be ths

population totals of the older age groups For fulurs

Bl
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Y

The projection methodology for this ressarch is
based on an axtension of the cobhort survival modsl, knouwns

as the Leslis Model. This model incorporates the combined

i

iy
-

HY

z20ts of  birth and  death processes on an ags and sex
disaggragated population. The modsl has the following
Form:

£{t+5)m Ho# kit)

Wwhismpe



1o Rit) is the vector of the age- and sex-
disaggregated "base’ populalion.

2. Hois the projection matrix which combinas
the effects of births and deaths by applying
age spacific birth rates and age and saex
spacific survivorship proportions.

(3 is bhe vector of the projecied
spulation at time L+5 ysars.

Ueing five ye

a as  bhe unit  time and ags interval, the
modsel Can ba we :
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The projection model formulated for this ressarch

o

is s modified wversion of the Leslis Model, sxpandsd to

incorp

L]

watsa  the effects  of in arid out migration.

Furthairmors the model has  been modified to accept Lthe

- r

¥

Thase population, fertility rates, and  survivorship

proportions on a yaar by ysar basis. The model is computbter
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This cohort sufvival  model hras tha

[

following propsedia:

7
the models

o produces yearly population projections.

2. dizaggrsgates  ths project
single years of age, 5
for persons under 1, 1 to

d population by
and by totals,
ard B9+,

T

uses age-specific fertility rates for females
from age 15 to 49. It should be nolted that
thaese rates have been adjusted downwards  to
account for the attrition duse to infant
moartatity.

&
3

4. uses age- and sedM-spacific survivorship
propoirtions for persons under 1, 1 to 84, and

g

S. ouses a variable number of in-migrants by ses.

me—-incorporation Of Migratioo

fis previously mentionad, my hrmjaction model is
bazsed on  the Leslie wmodel, which applies birth and death
processaes to the population. Howsver, the whole projection
modael incorporates the effects of in- and oub-migration.
Thus, the projection model  adds in—-  and out-migration to

the “Leslie population” (i.a. the population projactad by



L Leslie model) in order o arerive at the final
projected populations. The computer programme FROJL, which

Wwill be discussed in datail in saction 3.7, will print cut

not only the and projected populationg but also the

T

T
o3
by
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=
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Lesiis

rafore, the individual importancs of

births and deaths and migration will be obsearvable.

The projection model will be run  in two stages.
?frs , the Tevaluation’™ stagse will be performad on ths
model. This stage involves running the model from a “base”
ysar  of 1782 to 1985, The 1983 projsctions will be
comppared to the actuwal 1985  assassment census  data in
order to svaluats both  the gensral accuwracy of ths model
and the relative contributions of =sach of the projection
variables. Tha second  sthage of  ths modal is  the
‘projection’ stage. The projsction étage involves running
the modsel  Ffrom a  “base’ ysar of 19839 and producing threas
sets of projections, low , kigh, and ‘most probable”, for
the 1986 to 2001 time period. Thess projection scenarios
and thair results are discussad in sections 3.6  and 4.0,

respechively.



Thee “base’ population is the population from which
the projection model initiates the projection procsss. The
*hase™ population for thse Tevaluation’ run is the 1982

assessment census data for singls ysars of ags by san [se@

*

Appaendix, Table A.13. It is worth rnioting that the “bhass’
population for =ach ysar, following the initial ysar of
the projection, s simply the projected population of the
pravious yaar. The “base’ population for thse ‘projsction’
stage of the model is the 1985 census data for single and
aggregated ysars of ags by sex (sas Appendix, Tabls A.2).
The mathod Ffor disaggrsgating this data will be discussad
in ssction 3.4, The disaggragated 1985 “hase’ population
is storaed on oa computer File called FOFSS and iz used as

orme of the inputs to ths projsction programms PROJL.

iha survivorship proportion is  the proportion of

people that survive from one age group to  the next ags



1

grotp,. This research determines  the 1982 age-  and sex-
spacitic survivorship proporticons for Ancaster (see
Appendix, Table A.3). This determination will be discussed

ivy caetall in oo Lion 3.4.3. The survivorship proportions
i

matrix iz stored on oa gompuber File called SURVIVE and is

o of bhe iapul satricses for the computsr progeam PROJL.

The age-spacific fartilitu schadule nesded for
this research  is the 1982 Ancaster fertility schedulse by
f

a usars of

age and by sex. Howsver, no such schaeduls

sehmduls

axists for Ancaster. Conssguantly, the Anc
was  estimated using tha 1982 Ontario age-specific
Fartility scheduls. #As with the survivorship proportions,
the estimetion and disaggrsagation procedurs will  be

stbion 3.4. Furtharmors, the estimated age-

discussad in

specific fertility scheduls for Ancaster will be usaed as a

A

constant for all projections (sas Appendix, Table 4.4

A
dow

The Ancaster fertility schedule is stored in a computer
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The sex ratioco of infants is thenumboer of mals
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infants dividad by the pumbar of female infants. Tha

average proportion of males  bors  in Hamilton-Wentworth
Eetw&EH_IQ?G arad 1977 is approximately 51%, impluing a sax
ratio of 1.0Z. This proportion has ramainsd  Faiely
constant over  the  last 15 ysars. Therefors, for thig

research, bhe sex ratio will be held constant  at 1.02

ovar the projection pariod.

Thie migration component of the projection model is
split  into positive and negative net migrations. For
simplicity, we will call them in-  and out-migration
compornants, respechtively. The out-migration componsnt is
irn the form of a materix of out-migration rates. This out-
migration matrix is storaed on a computer file callsd XOUT
and is one of the inputs for FROJI. This matrix will be
appliad to the Lesiis population, by FROJL, to determnine
tha number  of ocut-migrants  for single usars of age. The
in-migration comsonent is in the form of a mateix of in-
migration proportions. This in-migration matrix is storaed
on & computer File called XIN and is  the second migration
input to PROJI. This matrix will be applisd to the total
numbsr of in-migrants and will produce  the number of in-

migrants in oeasch  age group. The totasl wumber of in-



N

"
L

srhs wi bl be used as a variable input to PROJL and

Wwill be varied for sach set  of projections. Both ths in-
and out-migration matrices Wwill e kheld constant
Lhroughout =ach set of projactions. The determination of
the in-  and out-wigration will be discussed in the next

b O

This saction discusses the modifications pearformed
on  the projection wvariables in order to makse tham
acceptable Pnputs Far the projection modal., Ths
assumptions necessary  to make  these modifications will

alsa be discusssd.

A5 praviousiy mantionad, the 1985 Thase’
population is available in a form that is partly
aggregated for certain age groups. In order to make this
data matrix palatable for PROJL, it must be disaggrsgated
into single ysars of  age. This disaggragation was dons
Qaiﬁg a statistical package programme on the mainframe
callad Minitab. Minitab is wused throughout this ressarch
whanever matrix arithmetic is regquiraed. First, proportions

W obtained from the projected age-disaggraegatsd 1785
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statiton produced  during the Tevaluation” stage. Thes

iut

i

&

proportions ware calcoculated by dividing the number of

parsons in sach ygesr  within the aggregated group by the

et
gy

total population o that group. Thess proportions wers

then applied Lo the fotals for each of  ths aggragat

i’tl

groups Wwithin  ths 1785 population using Minitab. Thus the
aga-disaggraegated 198% “base” population was obtainsd and

saved in g computer file called FOF83E.

I both the 1982 and 1980 census populations thers
is a sax-disaggragated group  whose ages were racorded as

unkriown. For  this eesearch, these unkrnown age groups wers

a

disaggragated and then disteributad among i bhe single

year ags groups. To do  this, the age-  and  sax-
disaggregated 1782 and 1983 "hase” populations wars
divided by  the sex-disaggregated total populations using
minitab., Thus, a sex-disaggragated matrix of proportions
?OP both  “bhasa’ populations was obtained. Thess materices
ware  thaen multipliad by the ssx-disaggregatsd unknown
totals producing age- and sex-disaggregated matrices of
unkrnowns. Finally, using Minitab, these matrices of
uriknowns wers added  to the 1982 and 1985  Thase’
populations to produce the final versions which ars storad

in computer files FOPBZ and POFBL, respectively.



3:4.3 Detecrminglion Of The Svewivorship Proportions

Bimos  Sie age- and sex-specific mortality raltaes
1

For fscaster are unknown,  the 282 male and femals

1

mortal ity schedulas For éncaster were estimated using Lhe
1982 Ontario wmortality schedules (see  Appendix, Table
A.5. As  seaen from table ALS, tha Qﬂtarfo mortality ratas
Wera aggregated into 5 ysmar  age  groups. Befors these
motality rates could be  applied to the agie- and sex-

disaggraegatad 1782 Ancaster population, +this population
was aggregated  into 3 ysar age cohorts. At this point it
was mecessary to maks  the  assumption  that the Ancaster
mortality scheduls, Wwhich is unknown, is similar In shaps
to the Ontario schedule, The Ontario mortality scheduls
coutd  then be  applisad to  the 1782 Ancaster population
using Minitab. The resulting schaedule of Taxpected’ deaths
was  totallaed and compared with the total rnumber of
obhsaerved deaths recorded in Ancaster in 1982, The nunbear
of observed famals and male deaths for Ancaster wers 37%
arid 24% lowsr, repectively, than the Texpecited’ numbers of
deaths. Conssguently, the Ontario mortality schedulss wers
lowsraed by 397 and 26X, respectively, to yield the best

astimate of the Ancaster mortality schedules.



Since  the determination of the survivorship
proportions requires the knowledge of the age compositions
of the stationary  populations  that  are  implisd by ths

Ancaster mortality schedules, the next step is to Find ths

i

tationasry poputations.  The estimated sax-  and cohort-
specific Ancastar mortality schedule was applied Lo ths
1982 Ancastar sax- and EDﬁQPt“Sﬁ&Cifft age compostion in
order to produce the sex- and  cohort-specific numbsar of
deaths,. The sed- and cohort- specific number of deaths and
the Ancaster  ace composition  werse the inputs required to
oparate a computer programme called LIFE. LIFE was usaed to

for {erasles
able for Ancaster, as 5hmwnAin table A7

2
1
o

produce & 1i
of the appendix, containing the L)Y column Ci.s. the
stationary age compostion) for Ancaster. Thisl () colunn

contained data which was in 9 ysar age cohorts. Thaerefors,

inta the computer programme called SPLN which

data Was fad
parformed & smooth disaggregation on the datas by & third
tdegres spline function., Consaquently, the rasulting oulputb
from SFLN contained the age- and sex-specific stationary

age compositions for Ancastsr, asshown in figurs 1.1,
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A survivorship proportion iz definad as  the

proportion of psople who survive from one ags group to the

mEMt ace  group. Conseguantly, to determinse the Female and
male survivorship proportions for Ancaster, wach row of
thie  Famale  and male LLOxY columns  wers dividsed by the
previous row. This matrix manipulation was performned using
Minitab and producsd tha agse- antd sEx-specific
survivorship proportions. As  previously mentioned, these
proportions waers 5t in a computer file called SURVIVI

ad
which was wused as ons of the inputs to PROJL.

I order to  determine the age-specific “hirth’
rates,  we  First had to determine the 1982 sge-specific

Fertility schedule for Ancaster. However, as  discussed in

l.r!

sechion 3.3.3, +this schadulse had to be sstimated from the
1782 Ontario ags~-specific feartility scheduls (sae Table
fadd. As wWith the sstimation of the mortality scheduls in

we had to  assume  that the Ancaster

™
o
-~
(=
-
t4
&
®
]
X
»
ot

sect
Fartility scheduls was similar  in shape to the Ontario

faertility schadule. Therefors, using Minitab, the sans
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procadurs wazs followed to estimate the Ancaster fertility
sohadulas  as was  Followsad to  determins:  the Ancastar
mortality schedule. This produced the cohort-specific
fartility rates which warse then disaggrsgatad in s smooth
fashion wsing SFLN.  In order to detersin: age-spaecific
Hirth’ rates  for Ancaster, the sfdects of mortality from
one age Lo the #t had to be applied to  the age-specific

Fartility rates. This was done using the following

formulas

ot

Ba = 1/2 8 ( Lo/1) % [ Fa+( Fpy, 28 800

1. Ba is the ‘birth’ rate for real age a.

2. Lo its the number of persons lass than one
year old  in the stationary population.

3a anﬂual numbar of births in Lhe

Minitab was uwsaed to do +thse mabtrix arithselic
required by the  “hirth”™ rate formula. Thus, PBa was

calculated for the 13 to 49 age groups and was  stored in



23

Lhe compubter file called FERTE, sz an inpult to PROJL.

d Qut-Migration

Detarmining the  in- and oub-migration for a placs

is difficult, espacially for a small town for which vary

§i

Tittle data i available. In order to quantify this

ul

migratioﬁ for Ancaster, the Residual Method was employsd.
Tharaforse, Tl 1785 g and  saex-specific Laslia
population for Ancaster projected during the evaluation
stage, Was cospared with the 1985 age- and saex-spacific

sesessmnent population. Using the Residual Method, the
Laslie population was subtracted Ffrom the assassmant
population and thse difference was assumed to be  the netl

migration. Consequantly, ths most up to datse matrix of in-

and out-migration was obtained.

TS L= LN Determination Of A Persistent Migration

Before any futwre predicting about in- and out-
migration could bs mads, some pattern in migration had to
bee  identified as persistent over time. The 1785 net

migration for Ancaster, discussed in section 3.4.5.1, was

ohsarved graphically using Minitab (see Figursa 1.3).
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Having viawsed this graph, it was svident that therse was a

1 betwean the

il

“

o

1]

substantial out-wmigsrtion of males and fam
ages of 21 and 25, Thers was also a substantial in-
migration batweary  the ages of 26 and 45, peaking in the
middle 3678 for famales  and  late 307s  For malas (see
Table 1e3). This table included 35— ysar age cohorts
starting at  agse 21, In order to produce age-specific
figures for net migration, a smooth disaggregation was
parforssd on the 5 ysar age cohorts using SPLH. AL this
poaint it was necassary to determine 1Ff this net migration
patterin in the 1985 data has been persistent through tims.
Towards that and, this research developed a Lexis table,
tracing the variations in the ags

as shown in Table 1.1

7

compositions of wsach S« ysar age cohort betwsen 1971 and

T
Qs

1981, &fter inspecting Table 1.2, it becams svident that
there was a significant drop in both the wmale and femals
populations as the 14 to 20 age cohort of 1971 moved into
the 21 to 25 sge cohort of 1976, as indicated in bold
print. This trend continued as the 16 to 20 agse cohort of

1976 wmoved into the 21 to 25 age cohort of 1981,

Furthermors, as seen  in the Lexis Table, thers was a

persistent pattern of in-migration within the 26 to 45
year old cohorits. Thase findings supportsd the hypothasis
that the 1985 rnat wmigration patiern was a persistent

pattern over tims, at lsast since 1971, Therefors, ths

]



migration figuras

in- and out-migration T

e 30 e WT 9s Meb iras s s Seve see lews SIS0 Sese WLe tens Seer Sete Fees 608 SHO RE Ges SSUN Teon Lbes o et WOV ee Eee Tem 7t saat Beet vt Sevh SIS C4e SH0Y S ek an See s P4 b b et then

1981 1971

2
O Ol

£

&-10 874 581 487 11 P27
i1-1% 27T 547 574 1 272
1é-26 747 775 735 i 840
2125 350 355 438 11

T Ts 413 383 420 11 343
I1-35 456 485 558 il 405
EERAY A 445 588 11 482
B 471 489 1) 56%

3155 88 573 490 i 475

dasiam g

O

pE gt o

Famales

1976

FAE v Rl
43

Sh-b0 302 350 514 11 349 425
S - SO 4= SO

Source ¢ Clerk’s Department, Toun of Anca .

]
Coupiled using 17271, 1774

5

;T
D
_‘1." :;: C‘;‘l

STy
o BT
ki
55
b} 1 &

jted
0
(Lo



Leslie Fopulation Census Population Net Migration
F M F M F M

34 . 75 75 7. =14
B1. 107. 110. A e
50. 112. 132, 3. 47,

& 123, 118, &l S
Fb. i21. 124. 4. 35,

141. 139. Gy, Eb.
128. 139. 35, 3b6.
127. 117. 23 27
89. 110. ii4d. 133. 29 23,
4. 101. 125, 132, 29. 31
88. 126, 120, 161. 32 33,
70. 104. 112. 121. 22, 1
120. 11%. 143, 140. - 23, 21.
iz
|

L0 b il
N ed
g
1 3

3. 1435, 1i5. 1460, 22.
a5. 108. 114. 120. 29

134 141. 141. 142, T i
114. 124, 123, 128. 9. %
119. 134, 134+ 152, 17. 18.
122, 137. 123. 141. 1. 4
144, 148. 139. 137. 5. ~11.
l41. 150. 131. 156. =10 &
679, 779 343, 653, ~134. ~126.
358, 434, 468 . 4G2. 110. 14
476. 415, 745, 614, 2469, 1
523. 335, 73%. 744 . 1446, 2

LS s

0% .

G934 . 578. L88. 658, H2. 80.
487 . 433 522, 492, 3G 57
461 . GEE . 489. 506. 28. 20.
287, E7E. 411. 371, 24 17.
126. 115, 118. 120. 8. Ta
106. 87. 100, 72 - W
g4. 104. 85. 108. 1. 4.
74. P4. ?5. 90. 1. 4.
1. 73. - BY. 74, -2 1.
78. 72 82. ?2. % Q.
235, 260. 230. 230, Ta  AUR
G2l 443, 507. 431. ~14. -132.



3:4:0x3. _ Determination Of Ssparate In- and OQut-
Migration Rates

First, thse male and female out-wmigration (i.é.

pegative net migration) values were removed from the 1985

b
oot
]

Foet migration ta {Table 1.2). These two columns
contained nagative intsgers, representing the number of
out-migrants, and were assigned zeros where positive
values existad, Using Minitabk, =ach of the valuss uwas
divided by thse corresponding projected total cohort-
spacific populations. This producsd male and famala
columms  containing the age- and cohort-spacific out-
migration rates.  In order to disaggregats  the Soygear

cohort-specific rates W

H

simply decided, for the lack of

¥

additional information, to split up the cohort-specific

]

2E @VER LY

"

rat

Ty

Thus, a watrix of age- and ses-specific oub-

migration rates was developed and stored on & computsr

file called Xoul, for uss in FROJL.

The sscond task was the detaermination of ths ags-
and sax-specific in-migration proportions for Ancaster. As
with out-migraetion, a matrix of age- and cohorl-specific

ir-migrants was extracted from the 1983 net migration
tabla. Using minitab, sach 2lemant of thse male and female
columns was divided by the total numbar of male and femals
in-migrants, respactively. The cohort-specific valuss wers

then disaggregated svenluy in the same fashion as the out-



2%
pigration rates,  Thus a matrix of  age—- and sex-specific

in-migration proportions was provided and stored in a

computer file calliad Xin, for use in FROJIL.

The accuwracy of  any population projection is
depandant upon  the ability of the forscaster o pradict
the  thres components of change (births, deaths, and
migrationy. The thiree  most  important compornsnts  arse
births, deaths, and migration. Within this sesction, wa
Will discuss bthe reasons for holding the “birth’ rates and
the survivorship proportions constant for all projections.
Likewise, reasons for varying the migrastion lsvels,
through the varying of  thse numbsr  of  building permits
Pssued and  the number  of parsons per dwalling unit, will
also ba discussed.

Ss

=1 ___Survivorship

en

Thare has  besn s steady decline  in mortality in
Camada since 1729. In recaent ysars the declins ssaems to
have levelad off. #s a reasscofhable  approximation, thse 1982

survivorship proportions, discussad in ssction 3.4.3 ,

warae used as a constant for all projections.



For population forecasting parformed on &
metropoliftan, srovinciat, or national scals, the fertility
conponsnt would e a wmajor factor. Howsver, for small town

forecasting, in which you are dealing with populations

-t

o

well below 50,000, varying the “birth” rate iz of leuss
significance. This is aspecially trus in situations, such
as Ancastar, in which +the net migration component is of
such  relative importance.  In order to substantiate this
claim, the relative importance of the fertility and
migration comporeants  was comparsad wsing a couple of runs
made from the 1982 “base’ population. First, a population

projection Jor 1983, using the sstablishaed 1992 “birth’

1

ﬁetEﬁ and migration levels, was mada. A second run was
then made holding in-migration at  the samse lavel and
increasing the "birth’ rates by 33%. Finally, a third run
Wwas madse holding “birth” rates constant and increasing in-
migration levels by 354, The results of all thrse runs was

as Follows:

1982 Fopulation = 14730 14780 14780
Increase = 585 H4a7 Sy

%2 Increase = - G 417



ol
-

As sesn from these results, a 35%Z incrsass in the “birth’
rates resulted in only a 94 increase in the projected 1983

population. On the other hand, a 35% increase in the

numbar  of  in-wigrants  to Ancaster resulted in 8 41%

increass in the 1783 population. Therefors, dus Lo thessa

results, it was decided that the “birth” rates would not

be wvaried in the projsction stags. Furthermors, a 35X

incraase in the “birth™ rates is  inconceivable. Howswver,
it should b2 pointed out that in cases whers the jin-
migration rate 18 not  as large & factor, thse sffaects of

varying fartility levels should also be sxplorsd.

T o b Satn e Gese s Mae Ceil ien tres Sese Arir tma hees sem mme teve Sate s i reee s ten teve W reve Peve Meee

For the projection stage of the mnodel, the age-
and sex-spacific oub-migration rates were held comstant,

Tharefore

g, bthere werse only small variations in the total
out-migration betwsen ysars dus to the changes in the ags
composition over tims. Furthermore, thers warse no changses
in the lavels of out-migration Datwaen sets  of
ﬁrojectiaﬂa. The in-migration proportions wars also held

constant over time and over all  sets of projsctions.

Cohsequeﬁtlg, both ths in- and out-migration populations
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wara assumad Lo have  age and  sex profiles  that wers the
game as the 1985 in- and out-migration schedules for

Ancaster, discussed in section 3.4.5.3. Therefors, only

kA

nembar of in-migrants Waere variad betwesn projsctions.

Th

HA

rumber of ine-migrants to Ancaster was determinsd wusing
bhee numbasr of building pareits isswsd  and the person par
dwelling wait {(p.p.dousd. The number of building permits
issuaed, for the ysars 1982 through ,1985' warse obtained
from the Ancaster Puilding Department. Two different
numbers of pearsons per awslling unit  were ussed  for this
research. A pepedote of 3.1 was obtainsd from  the
Hamilton~Waentwortl Planning Departmant and a p.p.dou. of

2ed was obtainsed fromn the Town Flannsr of Ancaster.

Trires projection scenarios  were used during the
projaction stage of the ressarch. The first two scenarios
involved the projected low and high levels of in-migration
basad on the number of building parnits fssued. The nuembse
of building permits  issued in 1783 was 292, Duse to a
numbar of conditions it was  assumed  that ths averages
number of buil Lding permits issusd per year for the next 1

ysars wouldé not go below 150 or above 4350, The conditions
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sxisting in Ancaster which could affect in-migration ars

g8 follows:?

1o Arncaster hes a positive raesidential

urits have mostly besn of the low
5 and high quality (cost) Lup=
ative to housing available alsawhera in
L region.

a
ga “rew town’ tups planned community in
astar developed by a major private

4. A variety in the housing unit types is
expacted.

e The Allarco lands are well serviced by

tiransportation routes which provide éaﬁg
access to the employmant areas in Ancaster,
Hamilton and ths highway 403-QEW corridor.

5. Thi Ancaster Industrial Pussiness Fark.

After considering these conditions, it was assumsd
that the average number  of building peermits issusd over
Lhe ﬁext 1% years would fall within the 130 to 450 range.
As maentionsd in section 3.3.3, two parson psr duwalling
uinits werse usad in this ressarch. The actual p.p.d.u. for
ancaster is not known. Consequently, for the low
projection, the pumbser of  in-migrants wars  determined by
using the pop.douv. of 2.6 and 130 building permits issued.
The high projection found the numbsr of in-migrants using

a p.p.dov. of 3.1 and 450 building permits issusd.

I, Hamilton-Wentworth Population Projections 1981 Review,
p- 41-48.
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Finally, the ‘most probable’” projection used a p.p.d.u. of
2.85 and a Figurse of 292 building psermits  issued. Ths
pepodoute of 2.85 is the average between the 2.6 and 3.1
valuwes, Dus  to the Ffact that the actual p.p.dou. for
Ancastaer is unknown, wsing the average valus would sean Lo

provide the wost likely approximation. The sslection of an

=

F

avarags of 292 building permits issued was made becauss
this value falls in ths middle of ths assumed rangs of 159
te 450. Furthermors, this value is the actual numbsre of
parmnits issusd in 19835 and, therefore, represents the most
up to date figurs. Thus the projection scenarios  are as

follows:

Fermits
P:p-d.u. Issued In-Migrants
Low Projection = 2.6 150 370

LL}
£
-
-
e
©
N
0
en

High FProjection

‘Most Probable’ @ 2.85 el=3e) 837
3x7.. . The Computer Frogrammsz

A& fortran programms, called FPROJL, was written
specifically for this research. The programme, shown in
Figure B.1 of the Appendix, was usad to drive ths
projection modael.  Thus the  programms applisd thse effacts
of births, deaths, and migration to an agse- and sex-

disaggragated “base’ population. The projection programms



e
bt
was  waed during both the  Tevsluation”™  stage and the

-

‘projection’  stage of  the research. Thus, the inputs

regquired by PROJL ars as follows ¢

Computer File

Lo fge- and sex-disaggregatsed 1982
‘wase’ population. FOF82

2. fAgs- and sex-disaggragatad
survivorship proportions. SGURVIVL

3. Age-disaggregated “birth” ratas. FERTS

4. Age— and sax-disaggregated out-
migration ratss. XOuUT

e fige- and sex-disagyregated in-

migration prosortions. C XIN
Another input required by the programme is the valus for
the number of projsctions (NPD . As  seen on ~ line 140 of

)

the programme, this valuse wa

i

14 for the ‘projsction’
~
stage in order to project from 1985 to  2001. For the

‘evaluation” stagse it was 3.

-
1. Age- and sax-disagrageted 1985
hase’ populaiion. FOFBS

# Note : All othaer inputs for the ‘préjection’ stags ars
tha sane as for the “evaluation™ stage (listed above:



The projectad spulations for the thres scsnarios, ab 3
ysar intarvals, are as follows:

Projection
Scenario 1986 1991 1996 2001

Low 16753 17545 18272 18854
High 17759 23745 29742 30478

*Most Probable’ 17195 20207 2I208 2HE9FY
4.2 . Frojection Accuracy

The *evaluation’ stage involved running the modsl,
until L9283 using constant 1982 laveis of "birth’ rataes
and survivorship proportions.  The number of in-migrants
uged for this run was determined by multipluing the numbar
of parmits issued in 1983 (292) by a p.p.dou. of 2.6, The

o

uits of the two rungs are as follows ¢

TS
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Femalae Male
Total Total Total = Sex Ratio

fissessment
Population 1HG42 gie1 841 1.02

Frojected
Population _  _ _  lé4s% B3z _____8B317 ... Ls02
Difference 7?3 49 44

i Diffarencs 0.4 0.4 0.5

As seen from these rasults, the model appears to
be predicting quits well. Ths project@d ahd assessment
total populations arse reasonably closs. Furthermore, the
sax rabtios of  both  the assessment population and the
predicted population are the same. Dus  to the fact that
the migration componasnt s an estimated quantity, one
canriot expact the modsl to predict total population with
much  more accuracy  than is evident in thase results.
Consequently, it appears that the Leslie part of the model
is  working Wwell. Although the prediction of total

populations is acceptible, there still remasins  the ag

LA

profiles to be chacked. To do this the 1985 projected
population was aggragated into age cohorts for the purposs
of direct comparison with the 1985 assessment figures (sse

Table A.B in the Appendixd. The results of the comparison,

betwaan ths dQW“*QE cific totals, are as follows »



TABLE 1.3
Grand Total Grand total

Age Group #Assessment Frojected Z Difference
Fopulation Fopulation

144 140 + 8.8

211 129 -~ 4.4

238 161 32.4

130 Eh.2

193 1.2

227 - 14.8
218 - 16.7
213 - 10.5

SO0 O U g e B e

215 - 11.,%

213 ~ 14.8
10 232 ~ 15,3
11 210 - 11.8
12 253 - 8.3
13 249 - 7.
14 205 - 10,5
15 285 10,5
16 244 0.0
17 257 - 8.5
18 243 + 1.9
19 286 ro5.4

261 R |

21-25 260 ~ 17.%
2630 862 - 4,0
31-35 1495 L A
3640 1715 + 15.5
41-45 1384 + 1241
4650 : 1067 C A |
G183 ?71 1026 + o G.4
S6-59 784 817 4.0
40 233 248 o a.0
61 187 192 + 2

62 188 180 4
63 180 179
64 160 161

oe mrte soem sase Litn rutn cran sene Mo chee mast sees 4ot Pest wvem e st SR Tim lee sl $ee SH0 Sem foes S00e Sets men Gver SHS biim ek SHte Heas I Al fise Se SH 4eee PAvs e S04 PHAL G40 mam Sess Seen Boas bese Nave Sem G40 Sern Pute S0 ess Bamm ot

# A justed to incorporate unknowns.



fis sean  from Table 1.3, the model significantly
Jndewwpﬂediata Lhe nurbar of  children from  ages 1 to 6.
Furtharmors, the model significantly under-predicts the 21
Lo 25 ags cobhort, for which we anticipatasd significant
out-omigration. The model over-predicted for the 31 to 33,
345 bo 40, and 41 to 43 age cohorts for which  we
anticipated significant in-migration. Therefore, thse model
would appear to over emphasize the axpectad in- and out-
migrations, to a certain degres. Generally, the rest of
Mg oage groups ars pradicted quite well with thse older age

categories being espacially well predicted.

The population projections made in this ressarch

it

the bast possible,  given presant  knowlsdge about the

ai” X

conditions in ancaster and about wmigration levels.

it

Howaver, accurate prediction is not an =asy task given th

ooy

smallrness of the at-risk population. Although conditions
point to ths continued growth of Ancaster, the land wse
development patterns  are politically controlled and ars
thus somewhat uncertain. In order Lo overcome this problam
of raeliability, & range of population projections was

formulataed. These are the low, high, and “most probable’



.'f‘f i

tihat the futurs

projsctions. This pressarchsr bslies
populations of Ancaster will fall within this range and
that the futurs populations will most closely follow ths

‘mpst probable’ projactions.

in Figuwras Bol in the Appendix, low, high
and  “most probable’ projections Wit produced  for
Ancaster. The ‘wmost probable’ projection, which was the
mﬁdﬂle projaction, pradicted a population of 25%79 for
ancaster in 2001 {(sse p.dé). The Cnmputew programms, shown
i Appandix B, produced ysarly projsctions For the

projaction period. An example of such a print-out, showing

i

10

tha Female, Mals, and FemaletMale Tabis, can be se

Table A.Ba, A.Bb, and A.Bc, respectively.

ALl projections  waere madse holding ths “birth’

~N0
faa]
P

ﬁat&s and  survivorship proportions constant at 1
levels., Although this did not saem to diminish the gualitu
of  the projections, furthser ressarch should  test the
projection modal by waryging tie Yhirth’  rates  and
survivorship proportions. & Howaver, givean the  time
constiraints, the projections produced proved Lo be guits
wiorthwhile. Furthernors, this Pésearch damonstrated that,
with certain nata modifications arid assunptions,
?areﬂaﬁtimg methodology developed on a national scale can

e usad at a3 small towun scals,
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The 1982 Age- And Sex—Specific Survivorship Proportions
TABLE A.3 { Computer File : SURVIV1 )
Survivorship Frop’s Survivorship Frop’'s

Age F M Age F M

1. JF95720 (992950 49.  .998308 .997027
2. LPFFPE0 fFIFLY S90. 998383 .9P4703
J. JFIEFI0 L FFILAY 1. 998247 .996334
4, .???8?? ¢ 32.  .998018 .995303
Se 797049 3. W997777  LF9E201
& . ??:?“v 4. 997325 994413
7. 27 5. 997291 994004
8. SFREFEG S46.  J997025 (993344
g z “f?’& 7. WFP6777 92660
10, 999989 (999859 S8. 996516 LP9L935
1. 297910 .997899 59. 996253 .991185
12. 7299899 .99903Y 60, 995976 .990406
13.  .992889 .999778 61. 99548464 9BI54L?
4. 999879 999497 62, 995169 .7BB32G
15, 992889 .999624 63. 94623 984792
16, 9998497 .997545 b4, 774080 9BSS61G
17. 999849 995444 65, 993507 984172
18 LIPRRZY L79P3R3 H6. 7?2901 LYBR4AY
1?. JFIFEIY LFFFIPR 67. 9922046 981081
20, JFETRY LPFP210 68, LF91483  JF793R4
21, J99¥79Y  .FIFPIZ2E 69. 990701 977441
d2e WFFRF7E L¥RPLLV 70.  .989908 973573
23. LZ9977E 299117 71.  .988948 .973550
4. LFI9738  LE99124 72.  W9B7426  .P70324
2H. 0 WP99748 797115 3. 9854467 L9646640
26. 799728 .RFPIRE 74.  L983BL0  .PH2TY
27, 999728 999134 75, 981947 .938B160
28, LPF9718 LYYTLIE4 76,  .9B0301 .959422
27, L9907 u??f'*ﬁ 77. 979917 .954138
30. 999687 LF¥Y 78. 979885 (935271
31~ L FPRAEBT LFFFELE 79. 979847 .9064649
32.  JF9PEFT L9FPLTE 80. .979842 .958338
33, 99FEET7  .FPF201 8li. .977879 .93624%
34,  J9FFE4E LTFPF2LL 82. 967892 .936776
30. JFFPE2E F99210 83. 954977 .909318
Jh.  J7FF6LE L9FPIBT B4, .9240432 .B74772
2. LIPPEHEL ,999127 85, .7234B0 .BIZVH4LZ
3. L9FPAB4 LFPR034 B4. 7063528 n78xf"’
39, 999423 L9REYED 87. .8BB9574 73344
40. JF99342  LPP0RBEA
1. WFYP2T0 798742

42, JPFFR0Y L99BA1S
43, L999127 .99844Y

44, JPFP045 798271

G. WFFBY73 ??8133
44,  LTPBRTO L9FTRAR
47,  WF¥BVSE LFF78ES
8. JPPB4643 977348
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TABLE ™ A.5
TABLE 19. Death Rates Per 1,000 Population by Sex and Age, Canada and Provinces, 1982 - Concluded
Age Nid. PEL NS.
- Canada - - - N.B. Qué. Ont.
Age T-N. LpP.E - N.-E. :
- Female ~ Féminin
21UnCer 1 Year. e eiineinieinaeaaeanns 78 13 - 86 72 6.7 17 71
2180 ererenerann. errenreninn 0.4 05 08 05 05 05 03
3) 59 i, eetaveneaneanes 0.2 0.2 0.2 02 03 0.2 02
g SV 02 0.1 04 02 03 02 02
E3 FE ST T, retrreaiainraeanen 0.4 03 - 0.5 06 0.4 0.3
g B T 0.4 02 0.2 0.3 0.4 04 04
T1R5-29....... ceeeees aeebeeenetareeaaens 0.5 0.4 08 03 06 05 05
g e 06 04 11 05 0.7 0.6 06
1.0 05 11 10 0.8 10 09
16 14 10 15 17 15 16
24 25 28 30| 28 22 24
40 46 31 40 37 40 10
6.3 65 5.2 69 6.7 63 63
9.3 110 10.1 1.3 83 96 9.4
15.2 15.8 101 160 144 16.1 158
242 26.6 135 25.0 258 25.3 248
393 4.2 36.2 428 405 416 39.7
83.2 80.1 59.0 66.9 68.7 0.4 69.4
143.2 1430 1256 1443 1286 139.4 1457
\ 6.1 50 66 70 62 57 -
2 { Scandardized sge (adjusted)............. .- 42 44 36 44 42 43 a2
Male - Mgsculin
TACET L FEEE e eee e e ane s ‘10.4 14.2 88 100 141 99 95
05 06 - .7 06 05 05
0.3 04 04 04 0.4 0.3 03
0.4 04 02 02 04 04 03
1.2 15 05 1l 15 11 10
14 ‘13 08 16 21 14 12
14 1.0 06 1.7 15 14 1.2
1.3 16 08 13 15 1.3 Lt
1.6 15 07 16 20 18 14
26 24 23 34 32 27 23
43 39 46 46 47 47 39
7.5 86 69 84 6.7 8.2 71
12.4 13.2 10.1 14.1 139 13.1 120
19.2 187 23.2 20.2 20.7 215 188
30.6 306 389 318 37 33.8 308
474 45 423 496 458 52.2 46
70.9 63.9 €95 75.8 73.3 75.2 723
106.6 106.4 91.8 11L6 1116 1116 1090
192.5 180.3 7.3 1882 1802 185.2 1938
Y 69 9.4 23 37 18 81
L
71 71 67 16 75 76 70

Source:

Vital Statistics
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TABLE 5. Age-specific Fertilty Rates, Conads snd mm

Province and year

Province et année

Fertility rate per 1,000 women

by age group

Taux de. fécondité pour 1,000 fesames
sefon le groupe d'ages:

15-19 20-24 25-29 0-35 4 B l ‘
Canadax1.2) ’
L. 7 A . 26.5 954 1247 6.6 nz «r
L 1 1 S 26.4 96.7 126.9 “.0 ”»e &2
Percentage change ...... tarsesesssenanns 0.4 -13 -7 as &3 -
.‘
34.0 110.8 136.9 T4 =S os
33.5 109.0 135.2 Bo 264 [ ¥ 3
1.5 1.7 13 &0 -~ &I -~
35.6 101.4 1178 8.7 B7 &1
35.2 103.9 1139 589 54 a3
11 - 24 34 e 19§ 6.7
35.0 117.3 1180 B3 nB4a | ¢ B
35.1 116.7 1183 540 5.6 o
Porcomtage change .........coovvvicnnes -03 0.5 - 03 -4 - N 500
15.1 84.1 1220 R b yarce ]
150 87.8 131.1 67.8 183 L+ 4
0.7 - 4.2 - 69 -T4 -2 »ns
235 87.9 1226 LS LT [ 3
23.1 89.1 1219 686 204 [ -
1.7 -13 [11] 42 [ %3 -
|
389 104.5 1293 [ -3 s L
39.9 107.7 1308 683 23 a»
Potcentage change ............ccovnnen - 25 - 30 - L1 32 79 0B
Seskatalewan: » ’
- AP 49.6 138.7 1486 B0 2.3 [ >3
B L Y 479 137.6 1492 6.6 ¢ 198 a3
Porcomtage change .......ccocvnvinnnnss 35 08 - 04 4.9 25 -333
Alborta: :
4 44.2 1134 133.5 TATE Zte -
IB] . i 436 112.0 1346 720 208 &3
Percomtage change ...............o...0n 14 13 - 0.8 s % - ¢ 2
British Columbia
1082 e 21.7 100.4 1223 T 724 %5 [ 5 3
) R 29.0 99.5 1219 - 88.9 101 [ 13
Percentage change ............c00iunn - 45 0.9 03 -4 ) v 414 e
Yuken:
..., et saraeaei i 45.9 124.1 138.2 ™1 198 -
L 6.3 137.1 126.8 8.6 w7 -
Percentage change ...........coooolL. -30.8 - 95 9.0 as 59 -
Northwest Territories:
1980 i i i i 113.5 185.9 1472 N3 480 -
1981 ..... Neeaeneseneracrsrriaennaranen 113.0 175.4 153.0 965 4.0 L7 2
Percentage change .........co.covvnuies 0.4 " 80 - 38 -~ 54 2¥ -

‘ootnote(s) at end of tables.
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TABLE A.7
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u %%WW%% o “&7%%“& 9 vM OMmmMJmGO o00 o ;
A -] (=]~ .
34444“4&,4444446‘336 . =N evs e ‘» . onw P -0. . oano .

‘IIOTiﬂ8§134851#1965
U“2827

et 39&045&81,,f
' - 0618&&528%7M721%Z?x
; "IN TD 1#33% DO i 4 e bded L

Ak AL S OO QPN P DI NPO 35&3129_
D = , OO =Dl N DTOO
888776655,433121115

-4

GO M A DA
60112334681518%ﬂklp

%n2856550 33 7645
D& O G e et O P Peic 7175 -
3#5?535654&53 , >
- ‘00001235943
E 00000 DHO0000O0~N
CO00OODOOO0OVORO0Od
.ooocooocoo-nobco&i,
4]
..
. e . . aw
W OrNOINGINONBNONONOINOR *
m 1122334455667788

Output: frow Computer Programme Life

Source:
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A.8a

TABLE

TABLE OF POPULATION PROJECTIONS FOR ANCASTER

PROJECTION YEARS

1991
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FIGURE

\5:35
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1008 1. veaRt*)
187 ]
1008 zl’JOIYElR

1089 "’CHALE TAILE')

110 YPOPLLATION
: bl:'POPULATlgN

;TZQv'PDFULATIUN"TSTQ'HlGRA'lﬂN'Q‘

z
&

0 40 A=)l NA
0 50 1Ss1iNS
IR NEHLRR A '
KR s IA)uKP 2 IAY*KO(1ISy1A)
KSUISH A=K LIS T eNY( }
KQ(IS3TA)akR i A)eKS l% A)KQUIS,IA)
KP( sNALl)=sKP o NA ;’K +JA)
KLTENAL oKL ¢ '"‘i oKL ( .!A
KR oNAL)=KREESoNALISKRELS, A‘
HHEHEHI A
30 con NUE o '
o M
[ ]
1i}s
WRITE (9911300 JALeKPELoIA oKL (Lo ]A) KR
1330 535? zl 6312, 114374 .00 21!:5.o:{4o:$¢53 R R ll"
WRITE(991135)
133, Fornat (16 ‘?? t
*WRITEL971138)KP (3 osNAL) (KL E1aNAL) yKRELINAL D oKS (13NALYKQ( 1 oNAL)
1138 FORMA sf ¥2?05AL*111§.§6.0.¥25.Fi.o.%il.ro!o.t&i.ﬁ&'&.rﬂziﬁe.o»
1140 FORRATE 1t xI‘T5-’HALE TABLE®) ,
11‘1 cg??e* ‘* --..--..--"
1142 FORMA é“§|{14"l555'0126.'LESL!E'otQOo'OUT?'Tszo'IN'.Tbl. 3
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