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_ Abstract

.-
g
\‘

In fettility .'anaLysis,‘ a., complete’ schedule of

age-specificviertiLity rates is important because it reveals

important informatfon about the childbearing activity o: a

population at. any glven tlme Statistics Canada publishes

>

age spec1f1c fertlllty rates for Canada and fine provinees
(except Newfoundland) annually Age spec1f1c fert111ty ratesy

for Newfoundland are not- avaltable ‘becauseA of - lack ‘of

information on the age of mother. Moreover, age-specific

.fér;xlxty rates are. also 'not available for ethnic and'

"rellgxous groups in Canada.-

L

In thls thes1s, a system of model fertility tables fo?{n
Canada’ is developed. Linear regre551on is used to obtain!
age-specific fertility rates from four indices, nanely crude
birth rate, general. fertllxty rate, child-voman ratio ‘and

percentage of total population' aged .0-4 years. The model

tables are then used .to estimate the age-specific fertility

|

1rates for Newfoundland, and major ethnic, religious - and

mother tongue groups in Canada..

Conventlonally, births projection is obtained by

" directly projeoting age-specifie fertility rates .Mitra and

Romaniuk recognized the potentlals of the Pearsonian Type I
curve. for births projection. . A . procedure used by these

authors for estimating the parameters of the Pearsonian Type
. - B ". \ ‘ . B
I c¢urve is particularly adaptive to factors influencing the

47
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.pattern ~of fertlllty with thls procedure, the number of

‘cahi be reduced to three, namely the total fert®lity rate,

ynumber of parameters ‘offers‘ consqderable operational and

.
.

';parameters requxred for the graduatlon of fertility rates

<

”mean and varlance of the d1str1butzon. The reductlon in the

5 . v T

analyt1cal ad9§ntages, and makes ‘the' PearSonlan Type 1 curve

“‘appropr1ate ior the construct1on of a«parametrlc model foru

.fert111ty pro;ectlons. The use of Type I cUrve ‘for birth

.- Ty

pro;ectlon’l*in, uthe_' Canadlan and Quebec ontexts is

.

\ ]

:1nvestlgated Tt is seen that lthe'.Type .I-‘purve ,provldés

.

satlsfactory results in th1s area.‘ ' ;

¢
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\ C 1. Introduction

Fertility concerns the actual reproductive behaviour of

women. A fertility rate refers to the relative frequency

with which births occur within a population. As it is ' a

major. .expansionary force in human populations apnd a major

counteracting force to population attrition from mortality,

fertility is a critical branch of study in'the.field of

fdemography

I'n addltlon to its’ 1mportance 1n determ1n1ng the number

of 1nhab1tants of a geographlc region, their dlstrlbut1on

*and the’rate at.whlch'the.population is changing: fertildty~

also has important effects on many aspects of' the social,

\

cultural and econom1c llfe of a populatlon. The replacement.

of the populat1on 15 essentlal to the- contlnuatlon of famlly

and soc1etal trad1t10ns and culture. Moreover changes 1n

A

"the rate of reproductlon affect the educatlon system, labour

. force,. hou51ng and other areas of concern to a country

Fertility rate varies in t1me -and_.space. Throughout,-

human history.'fthe birth rate of - 'a given 'popnlation

fluctuates widely; and dt-any one time there are,»likely to;
be differences between the"reproductive behaviour of ‘the

various -‘residential, racial, . ethnicy religious,f “and -

socio-economic groups of  which a populatlon 1s composed

There is much interest in and importance attached to

fertility differentials because ‘these can ‘bring about



fundamental changes in the compositional make-up of the
population (Smith and Zopf, 1976). Moreover, to analyze the

level .and changes in fertility of a population, it is

‘important to identify the contributions of various groups in
the populetion‘to the . national level " of fertility and to

.identify the groups that have contributed‘mdst to a change

¢

of birth rates in the total.population.

s
-t

‘1 Though the fertility level of a society is a result of
deeisions of thousands of individuals, many varrebles within
a society or within the Qarious groups of a population_can>
influence the reproductive behaviour.of irs members. Broedly
spgakinéj fertiiity is composed of two parts, biological ‘and
‘social. The sociaivfacﬁer ihciudes. cUltural, economic and
socio-psychological influences. _The biological component
refers to the capacity to reproduce‘(fecundity), and whrle"l
it is a necessary eondition for parenrhood, it is soté
sufficient in itself.’ Whether children will e‘icftu'ally be borh

. is largei§ a result of the secial environmenr in which
peeble.live. In order to inﬁ}uence the level of fertility,
social factors must operate ;hrougﬁ some &ntermediate
'veriables. Davis and Blake (1956) ‘e;aborated" eleven

_intermediate:‘ variables . through -whieﬁ all social ané_
blologlcal factors can elther ‘enhance or depress fertility.

A detailed dlscu551on of the intermediate varlables will be

presented elsewhere in this the51s



1.1 Aim Of The Study
This stddy investigates fertility patterns in Canada.

To accomplish this task, a complete schedule of agé—specific

fertility  rates by social statuses which reveal information

about the childbearing activity of a population at any given

time are analyzed. Besides looking at the present fertility.

situatlon, it 1s also worthwhlle to predlct future fertility

.

patterns in Canada. .

S

Statistics Canada publishes age-specific fertility

. . . \ .
rates for every SFOVince, except Newfoundland, annually.

Age-specific £erti1j§y rates for Newfoundland are not
"available because tgé birth data, by'age of mother are not

collected as a part of the vital ‘registration system. This

makes fertility énélysis\éifficulf for Canada as a whole and.

ﬁor'this province in .p&rticular. Age-specific fertility

rates by social §tatusesxare.also not available because the

vital registration of births \does not collect détailed data ’

¢

on” the  social characteristics of the parents, such as

s

wrelzglon ethnicity and mother tongue. One of the ways of - -

hobta1n1ng ".age- spech1c fertility rates for Newfoundland and

v-by rellg;on, ethn;c1ty and mother tongue 1is through model

s

"fertility-kébleé.\ '
) Model fert111ty table provides e tlmates of fertility

for . groups ,w1th spec;fled chqracte istics, when. detailed

N
-

“data are 1nadequate. In the. firdt half\ of this. stuéy a

-sxstemn 6ft,mpdel fertlllty téble§~for, dnada is devélopedh

which wifliprévide'probable sets of age-specif zrtilityf

\ -~



»
rates (the number of births to 1000 women of a -barticulaf

age) when some non-age- spec1f1c fe;?kdlty indices such as

crude birth rate (the number of births per 1000 mid-year -

po p'lat1on) general feffTITfy rate (the total nhmber.of
births per 1000 -‘women of qhildbearing age), child-woman
ratio (the numher' of children under five years of age per
1000 wemen of chiidbearing age), and percent “of the total
population aged 0-4 years (the number of children aged 0-4
years per 100 total population) are kno&n. The model‘ tables
are then used to estimate the age—specific.;ertility faeeS»
for'hajor ethnic; religfous and mother tongue groups in
Cahada'and for Newfoundland. S | |

The second half of this study investigates the
Pearsonian  Type I curve's potentia;‘ as a model foe
estimating age-specific fertility rates‘and:as a parametric
model for birth- projectiohs. .The parameters of the
.Pearsonlan Type 1 curve are est1mated froh- the mean,h the
variance and th -sum of the age- spec1f1c fert111ty rates.
Canadian and Quebec data of fertlllty are used to derive the
parameters| of the Type I curve. Besides look1ng at.Cahada as
a whole, uehec is examined.separafely because . sﬁbstan£iai
socio-ecopomic, changes haye‘been taking place'thereAin the
i:past'yea s. These changes have made .the 'fertilify. pattern
.and fertility level of Quebec different from those of other
provinces (eg., Quebec has an older . age pattern of

) childbearing -and a lower leve; ~of fertlllty than other

_provinces).



1.2 Demographic Models

TR ’ .. .
Demographic models try to present an idealized

portrayal of a population phenomenon. The use of demographic

s&.
he 14 B

models as—a~tool—of estimatTon“—becomes——parttcularly—f“f—
" important when the av:)lable data are*limited and defectlve.
“Even in 51tuat10ns wheén relevant demographlc ‘data are easily

available, models are useful in':evaluat1ng and adjustrng
' '\ : . . !
~data, .in ‘filling gaps .ini the available records, and 1in

deriving reliable estimates from fragmentary pieces of
\eyidence, each of which may be defective 1f taken separately
(Shfyock and Siegel, 1975 P. 717) . 0 < ‘

Demographic models ‘are generated to, achieve different
Y,

objectives. To mention a few -models are de51gned to present

an idealized picture of reality, that] is demographic

4

relationships measured with respect to a population'at ;some
. point in time or during some period. Correspondlngly, these

relationships are 1ntroduced 1nto a different’ population pr,‘
LA

at ‘some other p01nt in time ‘'with a *Specified _set of.
e v . SOTEER R R
assumptions. Models can also be used to express and meashre‘://;

o

¥,

the- relationship between various events and characteristics L

of 1nd1v1duals in Jhe population.zIn addition,'.models are

q

often used as tools of estimatlon..

There are various types of demographic models such ‘as

Y

\,

deterministic, ST stochastic, . static: -dynamic;
demographic-economic- _ explorative : and predictive.
Deterministic models “define functional relationshlps between

variables which are solved by spec1f1c or :definlte values.



L
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On.the other.hand Stochastlc models contaln varlables whlch
' are ‘deflned jin terfis of probablllty dlstrlbutlons. These

dlstrlbutlons reflect the varlab1lzty about the underlylng

) 7\15
u\-

- ———value that~1s—be1ng estlmated——Stat1c—models—are~1ntended to

portray constant condltlons whgle dynam1c models allow for

change over t1me 1n the rates representung the levels of the
d1fferent components ;fi ke g W

- c M, EERN : .
Demograph1c economlc models ihcorporate both economic

and demograph1c data w1th1n a modéling framework. These

models also examlne the¢1nfluences of the 1nterrelat10ns of
- 8

. the economlc:;and demograph1c factors' on the underlylng

process- that is be1ng studled As the name itself 1mp11es,
&
an exploratlve model is generated to”’examlne a partlcular

demographlc process or phendmenoneand a predictive model is

used to e§t1mate the future tregd of demographlc processes.

q S | | :,.ﬂr o,
1 3 L1fe Table Model“'
o T : , . :
oo _ The 11fe table is a‘mathematlcal model that -portrays
' ' g s

r “mortallty condltlons 5df a populatlon at a. partlcular t1me‘

and ﬁrov1des a- ba51s for measur1ng longev1ty (Bogue, 1969,

w .

p 551) It 1s based on age spec1f1c mortallty rates observedf

3

for a populatlon for a part;cular year or other' flxed span'

(

e o
100 000 persons and assumes that)thls cohort ls subjected

throughout the llfetlme of 1ts members to 'the probab111t1es' .

\of dy1ng that were observed 1n the actual populatlon durlng;

. the current perlod Llfe tables are constructed separately

v . . . W
. A

of t1me.d‘;\ 11fe table sets up a "hypothetlcal cohort" of

e



4

'forf eaCh‘ sex because in most populatlons females have a

lower mortallty rate than males

]'- _* The f1rst sketch of what later Came to be called a l1fe

t ”

_;;__;_m__table_was_constructed by_John Graunt (1662) 1n_the mrddle of———_——

:the .seventeenth century He developed the 11fe table as a

\

‘ means to show the d1fferent patterns of mortallty 1n London
N :}, : Though . “the -‘contents 'fofullh 11fe table were - mostly
:_: lE conjectural .1ts form set the precedent for -the"death nand
\'“ o surv1vors: columns .of. all future 11fe tables. About. forty L
. years later, prompted by Graunt s' table,. Halley (1693) vff

“»constructed the 'f1rst modern llfe table for the_ c1ty of
‘ Bréslau for:the years;1687—16g1.“-Thereafter more attempts
e B Co SR
Lt were' made to- obtarh measures ° of mortallty, and the llfe

table gradually came ‘to occupy a central place 1n populatlon

b : . ¢

b stud1es as?{a vdevxce for descrlptlon and as’ an analytical
B . = : , . , ‘1.‘\ A ) ‘)A ,:. : ) . .- . ' BV ) . .
.tool. T L N /s - ‘ "g,, ?:.' { SRR

N A

;The life, table plays a 51gn1f1cant role in. populatlon .

: ‘studies3because 1t ‘has many 1mportant .uses‘fjn‘ demograph1c -

B analysls.. F%rst the - terms of a llfe table are clear and

unamblguous, thereforef'they _are an eff1c1ent medlum of .

.

commun1cat1on. In add1tlon, the 11fe table is. a good summary
of the mortallty experlence by age of. a populat1on.: Second

one of the terms, the expectatlon of l1fe at b1rth 1s w1dely

y -

z‘accepted as a superlor measure of the overall 1mpact of

mortallty ) a' populatlon. 'For this reason 1t 1s used 1n -

4
. T . N

~»1nternatlonal and other comparlsons.




\_ Third the life table*proyides the'basisvfor a "stable

populat§0n“"'wh1ch is closed to m1gratlon and has ungPang1ng

2"

v fertility: and’ mortal1ty rates Fourth; @the .computatlon'.of

,surv1va1 ratios. is 1mportant »for qalcylating__jnsprance_

.The life table technlque has 'been ~used Vto study other

premlums and for generatlng populatlon projectionSl Fifth

the 1life table is 1mportant_ inl‘exam1n1ng the 1mpact of

various causes of death-and the part they play . in br1ng1ng
about a partlcular level of mortallty . S

Slxth 7the life table has ~many ~applications  in

situations where the force of mortallty‘needs to be inclpded
such'as.the computation of net reproduction rate. Seventh,

the‘ life:table-can'be:psed to furnish data, on net migration

“in  the: Computatlon',of survival - ratios_ between'b-two.

consecutlve censuses.' Eighth, the life table is useful in

"maklng populatlon _estimates by - age; for it ’shows-:the

approx1mate effects of mortal1ty in an actual populatlon.vw

' N1nth the 11fe table is a ba51c demographlc tool and has a

wide range of _appl1cat10ns beyond the study of mortallty

phenomena such as dlvorce, nupt1al1ty and mlgratlon. v

In. recent years, as. mortallty has decllned almost 'all"

"oVer the world\ there is a: grow1ng 1nterest in constructlng;"

ortallty tables by causes of death (Preston,v-xeyfltz' and - -

| Schoen, 1972) . Kr;shnan ‘et al. (1982). constructed life
' tables by tauses of death for Canada,_1975 to“19l7 -In these
tables,' they examlne the causes of death 1nd1v1dually, so'

that one can ‘infer the 1ncrease 1n lafe expectancy, whenw.a"



a.

particular“caUse of death is eliminated.

1.4 Model Mortality Tables S R "JIA

c.,

. The construction -of " a- life tahle relles:,onﬁ_\the_‘

e T " e

knowledge of the age pattern of mortallty, however, in- lessf:;h
f developed countries 1nformat1on'uo'- age—spec1flc‘ mortalltyu

maytf be deficient “to such-;anﬁxextent thatv‘a; rel1able%‘
.vdescrlpt1on of the pattern of mortallty is not fea51ble.- ln}-
order.'tof estlmate  the, approx1mate mortallty ;of"suchﬁal'

populatlon,iuse has often been made of a- llfe table computed N

a

‘ffor the populat1on of another country where mortality levelsf
and 11v1ng cond1tlons are presumed to resemble those of the”

'populatlon under con51derat1on. Thus, model llfe tables are;.";'

v“belng constructed to. reflect generallzed experlence.j

»The' theoretlcal rat1onale of ‘model- llfe table is based,i;

-on the regularltles 1n ‘the. age spec1f1c mortal1ty pattern 1n;f

ﬂ

falmost all soc1et1es and the hlgh correlatlons between»*’

-

~,successrye ~age-spec1f1c : mortallty _? rates.n Thereforef;,].-ﬂ
,reasonable estlmates of age spec1f1c mortallty rates can be"

made 1f the mortallty rate for one lof ;EhéF'agef groupsffis"

hknown.tiThe‘ flrst set of model lrfe tables was publlshed byﬁﬁ-_ﬂf

‘the Unlted Nat1ons (1955) The Unlted Natlons set". of - model’

llfe tables, flrst publlshed in” 1955 and made ava1lable 1n al

~

- more elaborate form ‘in 1956 were based on 'a collectlon of
158 tables for each sex, and computed by us1ng regre551ons?:,'
between qx Values of adjacent age groups start1ng from a'[-;‘

spec1f1ed value of 1nfant mortallty. In v1ew of the dlstlnct“n



*, R

ot . ’ : A e N . B
- LI ; . .o . . . . . .

| ‘ . R . . ,
N . 1 v

v age patterns of mortallty 1n many developlng reglons, Unlted

P

Natlons (1982) has recently,publlshed a Set ~Qf model \llﬁg(

N

tables for developlng countrles.'

~

Follow1ng the same theoretlcal raqlonale,‘the Prlnceton

b

;7?

Jthe' Un1ted Nat1ons. They flrst collapsed the llfe-tables ,‘“L_
af expectatlon of llfe at age ten.

constructed a set of model llfe tables § ¢u;'1\jf

Hobcraft 1971) 1s a two parameter system, say A and B wfth

parameter B IS to reduce' mortallty alf some ages 'and t§7.
'1ncrease 1t at others Tles t° 'tllt' the mortal1ty patterh

. country that has recently started to experlence afmertallty

Al
.4n1 . . ‘\"

, - S
Offlce' of Populat1on Research (Coale and Demeny, 1966)

“ Q_ ‘

developed*a set of model Jdife tables sl1ghtly dlfferent from

1

1nto four fam111es w1th dlfferent age pattern of mortalltyr .

they then regressed age spec1f1c; mortallty rates on the

Keyf1tz and ,Cummlngs (see
VA

”; Keyﬁltz,g 1968) have’ prepared three grqups ‘of llfe tables F'hAVK

follow1ng the-Prlnceton approach Ledermann (1969) has_*also

B

o T : I |

Brass model 11fe table systems (see Carr1er ,and“i{;

‘a’ spec1f1c standard llfe table Broadly'speaklng, -parameterf;f.
f1xes expectat1on~fbf~ l1fe t b1rth 'and the role o£~-‘:x

v
.

The Brass system prov1des a. better f1t than; thej Unlted ¢g<7ff

bNatlons model llfe tables to the mortality 51tuatlon of a.

1t . . '
. . _." B [

decl1ne.vl-

Slnce age spec1f1c surv1val rat1os are good predlctors

"of average llfe expectancy at b1rth Krlshnan et al (1981)

developed a 51mple system of model l1fe. tables, from.fthe ﬁi”'

u .
i- - 3

Prlnceton l1fe tables and .used them to estlmate the llfe

o~ N " o . ‘
. s e )

. 'f;.x.
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"hexpectancy 6f, selected Canadlan ethnlc and cultural groups

o

L

w1th the help of the 1971 ~census data._ '

v +

. .
i . ’

R 1 5 Fert1l1ty Table

lh yAll fertlllty rates are a measure of childbearingTVandr“

LoE R

g

f}‘are expressed as' a ratlo of thé- numher of b1rths that occur.

’, Sl

‘ t~p?;1n a populatlon to the s1ze of the populatlon that bears the K

'Pmchlldren. Demographers have dev1sed flve such rates, namely,t‘ -
.hﬁiczude blrth rate,i general fertlllty rate,,vage-spec1f1cfn
biwfertIllty rate;: total fertlllty rate ‘and age cumulatlve*j

h‘fert111ty rater‘These rates are hlghly correlated w1th each

1l,otherr“ and together they 'may\ be .vxewed as a_system fpr

von : el

“,fertlllty ana1y51s The7v computatlon of” proper' .risk

‘°¢populatlon "if however,rfnot always easy in’ vlew of the,

o cont1nuous nature of the occurrenc&ﬁof b1rths,
X '_:\,.. ‘\ ‘, , ] .
The\ core Aof-‘the measurement problem lies in the =

*gﬂ*,e-‘calculat1on of the woman years of exposure The"computation-
7;of]5 onvent1onal fertlllty measures do not take 1nto accountflf

the non fertlle perlod Thls perlod refers to the fact thatf”
X}

all the females who glve blrth 1n one year may not. concelve”

chlldren 1n the next year because f blomedlcal reasons.

Tl e

Therefore, durlng the next- year the woman years of éxposure'3»m
. 'f_f are bound to be less than those of the 1n1t1al year assumlng

that there ‘are: no new entrants to the chxldbearrng ages by_-

’ 1

;means of 1mmlgratlon. In order to sdlve thls methodologlcal o
problem; Kayanl and Krlshnan (1973) suggested the use of the' o
llfe table approach to construct a. fertlllty table.‘-.‘ f}‘,.f

'
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.. The fertility”table‘ is based on three assumptions.

First a female who has dellvered a child will fot conceive
/

another ch1ld for at.least two months after birth, and a

pregnant woman is 1nfert11e for nine months. Seéond,'all

1. 6 Model Fertlllty Table " . R o ,

~Aive births are uniformly distributed over the twelve months

'ﬁof a- year. Thlrd all females in the repr&ductlve year//do

~not d1e. Thus, using the . age-specific fertility rates as

7‘11fe table can be constructed and total fertlllty rate ” at

any age can be computed The computed fertlllty table values

"Aprov1de more .1nformat1on‘ for .a detalled analysis of

fertlllty (eg the study- of fertility trends).

M

-

Followlng the same theoretlcal ra 1onale, demographers

;apply the techn1que of model l;fe table to the ‘area—-of
_dfertlllty In orders_to estlmate Vthe"fertility rates ‘of .

'statlstlcally less developed countrles, demographers have to’

;probab111t1es, a fertlllty table, which is analogous to, the ’

';lrely the knowledge they have of natlons with rellable"

data?”“The' technique::that demographers depend  on ,is
ﬂ~regre551on ‘analys1s. 'The general 'prlnc1ple is to regress

age- spec1f1c fert111ty rates pn ‘an 1ndex oru,lndlces (eg.

'crude b1rth rate) S0 that equatlons 11nk1ng the age-specific

"rates to the 1ndex can be obtalned‘ The ‘derived equations
'reflect a generallzed experlence. Thls generallzed model can

'~then be used to derlve the age- spec1f1c fertlllty rates from

"~-.the dex when only the latter is known.

P
. (N
—
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A The' Brass - model fertility table (1968) ‘useS'a two
parameter: polynom1al function‘ to " describe age spec1f1c
fertility rates The two parameters; which can'be'varied

v when the model is f1tted to data for a populat1on, are the

constant, wh1ch~'var;es wath the level of fertlllty and the
earliest age of. ch11dbear1ng The Brass JEwo parameter
polynomial method perm1tted estlmates “of fertility for

'Africa frdm_sparse_and‘less#accurate information. Yet, . the

v : "

-Brass 'model is- appropriatevionly; to a limited range of

fertlllty patterns

v

. Bourge01s Plchat ,”:(1965) }made use of certain
‘soc1olog1cal and phys1ologlcal varzables 1n the preparation,

of model fert111ty tables. He 1n1t1ally clas51f1ed the, world

' ’u

1nto f1ve reglons ‘based on f1ve patterns_ of marr1age,~ and -

\‘ i ~

‘then deJeloped the, dlffarent p0551b111t1esi of natural

/’fe t111ty based on a comblnatlon of factors such as coital-

1nfert111ty, and foetal mortallty.~w

quency,
h 2 . )

Contr1 utlons by Mltra (1965) Bogue a‘d‘ Palmore

( ;‘ BeaUJot’ (1973) and Coale and Trussell (1974) merit

o 3
atte tlon' Mltra (1965) developed two sets ofj model tables

A finearly ’regr3551ng the" age spec1f1c female fert111ty'
1 1 :

rates oﬁ“bbfh the general fertlllty rate and on the' sex ageﬁ'

'ladjusted “birth } rate.-¢_Bcgue_ and Palmore (1964) 'used

fregre551on analy51s to develop 'var1OUS equatlons whereby“

>d1rect fertllxty measures Ca be est1mated from 1nd1rect ’
. - S .
,~,fert111ty measures. Supplementary 1nd1ces,. such as the

medlan age at marr1age, 1nfant mortallty rate, and the 1ndex

A ,_" '\ -
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‘of fertility age composition, were employed ' to improve

, -

predictivé accuracy through multiple regression. In 1971,

v . R
based on data for

Bogue- revised tﬁi& sYStem-of ﬁultible regreSSion equations

- 14

e same fifty nations. The revised system

.included obserVaticns for earlier years (as'early as 1900)
‘where*data were’ avallable and’ appeared to have been ‘valid.

Beaujot~ (1973) prepared ~four"model' male' fert111ty

[}

-tables based-on crude birth.ratewand'geheral fert;llty rate,

-

Coale- and Trussell's {1974) model fert{lity:tables’represent

age patterns _of fertility \rather‘vthan “the level " of

'-fertilﬁty *In the tables, the fertlllty in each year of age‘

'-1s calculated as the product of a number‘ representlng the

~ Yo Nooen Y

'proport1on " ever - marrled . at that age and a number

representing marital.fertility By ’such combinations"they

N

are able to construct schedules that express essentlally the

'"full range of age structure of fertllLty llkely to be found

’

in most human populations. = - nfﬁﬁ

-~ . ! -+ . - -
. . . L ¢
-

1.7 Models In Other Demographic Areas

K
.o « -

has beenrused'to'study other phenomenon such as .ﬁup%}ality,‘

v
1

. divorce, migration and._labcur force pagtfcipatioh. Thus

P e . -

nuptiality, divbrce or migration tables are‘similar ‘to the,

life table. I a llfe table, 'a hypothetital cohort of

100,000 ls.subjectﬂtd a givén schedule of probabilities of
dylng, whereas ih’huptiality, divorce or migration tables;

.- N )
the hypothetlcal cohort will be subject to a given _schedule

y .
e R . f

It is XMentipnedvearller‘that the life table technique_

!

’
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' [ 3
of probabllitles of marrylng, d1vorc1ng or mlgrat1ng for the’

f1rst t1me.

In the area of nuptlallty, Coale (1971) p01nted out the

regularity . ofA age-specific pattern of first marrlage 1n

bopulatlons(undér widely different social conditions. Many

marriage decrement tables have been.constructed with U.S.

) -
[ ¢

and Canadian'data Inr the Unlted States, Grahill (1945)
orepared the - flrst marrlage decrement tables based " on
'1920-40 data and- Jacobson (19595 with f940 data. More
recentiy, Bogue' (1969, pp.657—630) constructed decrementa
tableg for males and' females by color based on 1950-60 data
and'§aveland and,Glick (1969)'incorporated_1958-60 data.

| in ‘Canada, Roberts and grishnan (1973) estimatedi
age-specific marriage rates’ from crude marriage rate,-
general'marfiage rate and total marriade ‘rate. 'Mertens
1’(1976)”'e2amined Canadian nuptlallty patterns through the

constructlon of nupt1a11ty tables for Canada between the’

3

And - 1967, rnclu51vely. A -comparison of the -

“.years 19471
' nuptialit ~rtables indicates that Canadians ° have" been
marrying Xounger and . Canadlan males have been marrylng in
_greater @roportions over t1me Moreover, these changes "have-
not been gradual and Canadlan nupt1a11ty resembled more the

" West guropean and not .the Amerlcan pattern La1ng and

. Krishnan (1977) constructed f;rst marrlage decrement tables 4,

for males and females in- Canada for the years 1961 and 1966.
Basayaragappa - (1978)  prepared gross;nuptlallty tables for

Canadian ma;es.and fema%es for selected .periods of time

-



16

during 1941-71, -

" .Besides using U.s., and Canadi#n data, Mertens (1965)
computed nuptiality tables for several countries such as
Norway andllndia. Expanding to the drea of remarriage, Kdzgl

and—Krishnén—%49720“deveToped—remarriage~probabTTity“tEblesT——“_

Vﬁor males - and females in Canada for 1961 and 1966. The

remarriage tqbleSIWere based on thé\'wiéowed and divorcéd

. segments qf_ihe Canadian population. -
\ . P -

There has not been much research in the area of divorce

"and migration. Krishnan (1971) prepared divorce ‘tables using

~

life table technique for tpe United States. Krishnan and

Kayani 1978) constructed a set of model divorce tables

based on expectation of married life at some age or .divorce

rate for 100 ﬁarried persons. These tables have been applied

-~ .

to both U.S. and Canadian data to generate age—ébecific dat&

on divorce : rates. ‘Based on the 1971 census. data,

, Bgsayprajapgi/(1978)'constructed divorce tables for Canadian

males and females. In the area of migration,lRoggrs ('1978)

idenfﬁfied the persisting regularities in interregional _

' ;migration,' He then applied the method to estimate

age-specific migration rates' between urban ard rural areas

‘for the U.S.S.R. in 1970.

- 1.8 Pearson's System of Erequency Curves,

'

' Frequency distributions can be.described by system of

curves. In demography, several types of pépulqtidh data,

-

_ such as ‘age-specifi¢ birth rates and distributions of
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families by income, exhibithskewed beil4shapedvpattérns of -
distribution whzch can be approx1mated 'reaSOnably ‘well - by

some frequency curves. Katrl Pearson developed a whole. system

\ -

of curves to f1t skewed bell shaped patterns by modlfylng

~the——equat1on~—for——a——norma}—curve—and based~on*a—cr1ter10n———

(the k cr1ter10n) for _selectlng the ' proper equat1on and

formulas for comput.ing the constants or . parameters of the

. . L ' - -
, equations. The derivation of the formulas involves the use -

of moments about the mean. o '”C:’/ ., .\¥: )
'The the k criterion is given. by
. 2
B, (B, + 3)
4(2B, - 38, - 6)(4B, - 3B,)
where 'B, = U3/U3, B, = ﬁ;/ug, }p additioh! U2, ﬁa::U,_are,

the second, third and fourthjmoments:abopt‘the mean...The'fﬁ ‘
criterion may have any value ‘from' 4@ to +<n;.and the :
different types. of PearSonian curves cover ali. these
possible values without overlap 1f-k is negat;ve,_we get
one of the main'types of‘ curve: called Type I;' ‘if h."iS"
positive and ‘less than unity;‘ve get the second-main type,_ﬁ
Pearson' 's Type IV° and if k is positive and creater ‘than ‘e
unlty, we get the third main type, Pearson s Type VI. . -
These three ma1n types of curve cover all the p0551b1e
“values of the criterion, but 1n the 11m1t1ng cases when one
-: tvpe changes“ into anotherng 51mpler forms.,of: transgtxon‘x

curves can be reached.



Pearsonian Type-Il-curve is seen as:

Transition Types ' Criterion

Normal curve = ' ka, B;=0, B,=3
o ’ " k=0,.B,=0, ‘By<3-
o ‘ 2B2=6+3§,\

v R ‘ l;=1

- o N e ! Lt ) . : .
These Pearsonian curves can take varied forms besides the
Lo ' "o

bell-shaped distribution, such as an S-sheﬁed, J-shapedfor

U-shaped pettern.

1.9 Pearsonian Type 1 Curve'

With the origfn_'et the mode, the edguation of the

ma

T m
y = ¥ol1 + X/all 11 - x/az) ‘fl)

r

where'yo is the modal ordinate, -a,_x_az and m,/a;=m,/a..

The method most commonly uséd for fxttlng (1) to a frequency

v

dlstrlbutlon is the method of moments. However, the number

of , moments used’ depends .on the particular procedure

“ L3 . . l"[‘
followed. In the Elderton (1930) procedure, the parameters

‘'a,, az, m; and m, are calculated from the first four moments

+

. of a "frequency distribution, that |is, from ~the mean,

-

variance,® and measures of skewness and kKurtosis.

Statisticans and demographers : have manifested

_ﬁconsiderable 1nterest 1n Pearsonlan Type I curve as 'a means

- of graduatlon of age specific fert111ty rates. After f1tt1ng ‘

-
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Pearsonian Type III curve to the Swedish net fertility

function W1cksell (1931) suggested that a better fit mlght

\
be ob ained by using Pearsonian T pe 1 curve} In a recent:
g y

study, Luther. (1982) used a special case of the Pearson Type-

R}

III_curye,_the_lncomplete Gamma funct4on,

to__estamate_—theA

age-specific fert111ty rates of seventy-nine countries. The
" data needed to empioy the method are the mean age of
childbearing, the ratio of age spec1f1c fertility rates for
the 20-24 and - 15-19 agem groups and the ratio of the.
fertility 'rates for the 35-39 and 40-44 age groups. Keyfitz
(1968, p.161) presented a plot'of empirical net maternity"
funct1ons on the ‘PearSOn standardized moment plane. all

- emp1r1cal plots fell into -the ‘area .of}. the  plane
,correspondlng to the Pearsonlan Type I curve. E " -

In a not 50 recent study, Avery (1970) performed tests
on the basis of world- w1de fertlllty data and concluded that
‘the_Pearsqn}an Type_I function would fit “the data  better
~than other models tested.‘chendrésekaran and Talwar (J968)
used the_Pearsonian system"of curves to fit the'distributionf
of the eges of -womenvfn.an indian community'at'different‘
birth orders. They found that the forms of the age- spec1f1c
birth rates of blrth orders one, three and four were of Type
VI; that of the seventh—b;rth order . was. of;'Type -IV;.'and:
»those‘of two, five, six, eight and nine were Type I. |
| An 1mportant development in the use of Pearsonlan Type;v‘

I curvev as a means of graduatlon is MltFa'S (1967) work:,

Mitra used the Pearsonian Type I curve'! as a - graduation




.high, medium"andv:'

' .
[N

equatfon for the pattern of age spec1f1c fertlllty rates by

five—yeary'a on. data from flfty countrles hav1ng

51mp11c1ty, the parameters have been/restrlcted to depend on

20

\‘.

fert111ty rates "For‘ purposes \ofn"

the glrst two moments “1nstead of the f1rst four The number,/

<

’ ﬂ
of 1ndependent parameters for the graduatlon of fertlllty

?rates has thus been reduced to only three total fertlllty

rate (the sum of all age spec1f1c fert111ty rates);>mean and

varlanc% of ‘the dlstrlbutlon. The new procedure‘ assumes

. flxed _age 1nterval f fertlllty -which is meanlngful\ln

'fertlllty analy51s, as chlldren are rarely born before 'and

'that a three parameter Pearsonlan Type I curve descrlbes the :

" after - certaln ages 3ofb“the% mother The reductlon 1n the

7}’advantages SL hlgher order moments are usually less stable

"}n repeated sampllng The detalls iof" the‘ method w1ll be

dlscussed elsewhere 1n thlS the51s._

Romanluk (1973) and Romanluk and Mltra (1973) “found

" ager spec1f1c fertlllty in Canadar' satlsfactorlly. y”The;:
parameters were estlmated from total fertlllty rates and the
-‘"mean ‘and: modal ages of the dlstrlbutlon.; They applled“ the

‘ method ‘to fertlllty data by 51ngle years of age for. Canada

IR

’The results also 1nd1cate that the annual number 1”f blrths

be' derlved w1th h1gh degree of accuracy from the three"
'fert111ty measures. Hence‘ 1nstead f g follow1ng 'he*
“conventlonal procedure .OI"obtalnlng thekannual number of

b1rths by d1rectly progectlng age specrflc fertlllty 'rates, t

PR

number jof,, parameters offer ’ con51derable' operatlonal ;f'
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. it is more advantageous to obtain them by using the model.. .
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2. Fertility‘leterentials‘In Canada

The opportun1t1es and mot1vat1ons for chlldbearlng vary

N

-;con51derably from one soc1al env1ronment to another and the,

o

a

J

/

result is great varlablllty in the number of Chlldeﬂ thatf

women have. The study of fertlllty of relatlvely small _and

soc1ally v homogeneous X groups . enables"'the " student log.
: demography 'tofjlsolate the_‘determfnants' ofl'reprodUCtive"
behav1our more ea51ly than -when he deals w1th “such large andf

heterogeneous unlts,,as_ countrles.. Conseguently, "many o

i

fe

: of certalnjgroup fertlllty dlfferentlals prov1des clues f_rf

¢

de bgraphers and SOClOlOngtS have examlned dlfferentlals 1n?“
3t1llty accord;ng to_ types of. -re51dence"o ethn1c1ty,i

rellglon, eduéation' 1ncome and soc1al class. The presence'

the ’ poss1ble_ future . trend of - fertlllty ind the\'wholel:‘

a populatlon (McVey, 1976) S 5f",, "".y'

o analytlcal framework fo rﬂﬂthez comparatlve 'soc1ology of

What :the reason for' fertlllty var1at1on7 "This -

Qprompted Dav1s and Blake s (1956) attempt to et' forth;“

fert111ty They 1dent1fy the means for regulat1ng fertllltyiﬁ'-ﬁ

as 'the .1ntermed1ate varlables. ‘These- are the var1ab1es_;’“

through whlch 'soc1al cultural '9 blologlcal factors

1n£luenc;ngg the leVel of fert111ty must operate. They po1nt“¢

-fout_“that"rin- any of the' three phasesfg‘oﬁ. fert111ty

ginterCOurse;' concept;on, and gestat1on and parturltlon the g

process of reproduct1on can be_ 1nterrupted t any p01nt‘



L

Table‘2

Intermedlate Varlables through which Soc1al o
Factors Influence Fertll1ty s _'? v o

A}
’ .

I. Factors Affectlng Exposure to Intercourse'
("Intercourse Variables™)-

A, Those governing the formatlon and dlssolutlon ob
“unions in the reproduct1ve perlod ~
1. Age of entry into- sexual unions. ' :
2. Permanent'cellbacy proportlon of women never
. ... entering sexual unions. =
‘**.. - 3. Amount of- reproductlve perlod spent after or ,
" between unlons.fh-: '
a. When unions dare, broken by dlvorce,
- sepatatlon or desert1on S ‘ ’
- b, When ‘unions are broken by death of husband
gB;-Those govern11ng the exposure to 1ntercourse -
o within, unions. o : o -
. 4, Voluntary’ abstlnence. : A ' ,
5:..Involuntary abst1nence (from 1mpotence, 1llness,,
.- ~unavoidable but’temporary: separations). 3 .
6..Codital frequency (exclud1ng perlods of .

‘:'abstlnence) L e .”4(-;';;lj
- © o S e

CITl. Factors Affectlng Exposure to Concept1on ( Conceptlon )
Var1ab1es") : :
7. Fecund;ty or 1nfecund1ty, as affedted by _
. +."'involumtary causes. . D S
8. Use:or-non-use of contraceptlon,,j’»'-.
. ‘a. BY- mechan1éal and chemlcal meansa
b. ‘By other means.” -
9.-Fecund1ty or 1nfecund1ty, as affected by
- voluntary - ‘causes (ster111zat10n, sub1nc151on -
'medlcal treatment etc ) '

:fI IT. Factors Affectzng Gestat1on and Successful Partur1t10n~[.-
' '_(fGestatlon Variables"). - A

10. Foetal mortality- from 1nvoluntary causes. S

ST {11, Foetal mortallty from voluntary causes..

!SOUrce:'-Klnsley Dav1s and Judlth Blake (1956) ;

© .. "Social Structure and Fertility: An Analytlc LT
gFramework ‘Economic Development and Cultural e
' Change 4, 211 235 : . . RS
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through~lth‘f operatlon of One,;_dr_;mdre of the eleven

1ntermed1ate varlables (Table 2 1)

All the; 1ntermed1ate varlables descrlbed in Table 2 1

'vary in. 1nfluence and are present in every soc1ety Each.

varlable ‘Can"operate— elther“to".reduce'for to enhance‘

‘f'patterns\ based on 1941 census’ data don? by Charles (1948) R

;fert111ty' Even the absence of a partlcular practlce such as

' - \ '

jjabortlonL does not 1mply that thlS varlable 1s not affectlngv

~

"_ffertlllty in one soc1ety,,as 1ts very absence is a form Uof“y'
‘b;nfluence" Therefore hthe; p051tlon -of any SOc1ety must beyx

: stated on alL the eleven varlables. o

: Freedman (1961 62) ‘1ncorporates fDavisfﬁlake'fmodelr_“

]w1th1n a broader soc1ologlca1 context Working outward:~fromfd'

{the 1ntermed1ate varlables toward more encompa551ng soc1etal[»

; |

’ rfconcepts, Freedman dlscusses ways in_lwhlch soc1al norms,j

'aspects f{lsoc1al organlzatlon andrenv1ronmental factors

’operate through ethe‘ 1ntermed1ate varlables' tolfgaffectf
fertlllty ’A" 51mp11f1ed ,representatlon of fFreedman's

"analysls'{of fertlllty levels’ffs!;shéunﬂ in ﬂFigure;f.érJ‘

[ .

The follow1ng sectlons w1ll try ;tb% dlscuss fertlllty'”

-

-_dlfferentlals by various soc1oeconom1c factors 1n Canada.

. 4 e

<hThese sectlons 'will ‘examine - 'van;at1ons; in fertlllty by(d”

'-rellglon,‘ ethnlcity, »mother‘vtonéue"and».educatlonvas’are e

K

well documented in two recent analytlcal studies Vdone by’ ;
' »Henrlpln_ (1972) ahd Balakrlshnan Ebanks- and Grlndstaffrl'"

’f1979)b There 1s an earlrer--study 'on‘ Canad1an fertxlltyb
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.?however,. the, number of variables and-the classificat}on of.

| varlables used 1n the study are limited- because :éf the
tnature of the census ‘data collected Three fertility surveys

were carrled put in Quebec (Laplerre Adamcyx : and

”"Marc1l Gratton, "1975), Toronto (Balakr1shnan, Kantner and

Alllngham,a1975) and-Edmontdn (Krgshnan and Krotk1,,1976) in -
"\_the 1ate“ Sixties andi early seventies. - The conclusions~'

s ‘ ‘

nreported concernlng fertlllty dlfferentlals in, these studles

were cdns1stent with the 1961 and 1971 census studles. )

) 3
Therefore the folIow1ng sections will concentrate malnly pﬁ/
¥ /" .

"the twouanalytlcal studles as_they have'exten51uely examined

LS

N fertilityfdiﬁferentials'in.Canada:~ e

te
P
.l
BN BN

12 1 Fert111ty Varfat1ons By Rellglon'

Rel1g;om has always\ been ;ani,important explanatory
factor -in fertlllty studles. Manyfstudies'hawe concluded
. - ‘ - 13
-Wthat rellglon 1s the 51ngle most important soc1o culturalp

A

}_factor 'in;-account1ng for dlfferences in fertlllty (Westoff

Afiand Ryder7 1971) -For many. decades, there is fa per51stent

| excess’;in fert111ty among Cathollc couples when compared to'

-

= cguples of Protestant falth Thls d1fferent1al is malnly due.

£ -

tov~the. fact that Cathollc women de51re and do have larger}

K famllles than do_ Protestant women. ,Thef h1gher Cathollc»

. fertlllty ;‘has been attrlbuted Lto» the -Cathol;c Churchv

~

doctrlne that forb1ds the use of contraceptlon and 'to;Aits

strong prcnatalrst , p051tlon.ﬁ In addrt1on, NHutterite;

Voo

IR Mennonxte and Mormon doctrlnes are also pronatalist.e Women

L
’ SET PR -

= . . " . -

v
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‘ of these falths usually have large fam111es ‘as. most of ‘them

do not use. effectlve contraceptlon.

Analy21ng Chlld woman rat1os between ﬂ931 and 1961,

»>- Co e A EEF S . L~

: Henr1p1n““11972) commented“_that““'nE“_bT_théTrafe_eleménfs

re51st1ng convergence in. fert111ty was religion Eased

';the 1961 census data, Henr1p1n (1972 p 197) concluded that

for. all types of re51dence, the,gHutterltes and Mennonltes

% &

,-recorded 'the hxghest fertllity;v followed -by- Cathollcs,

4 -~

5'_Mormons and Greek Orthodox women, respectlvely Women of

,Protestant and Judalc«falths man1fested the lowest fertlllty

."‘5,7' Cy

v -

rates. 7_ EE T e . n

» . -~ :
L y. P

Changes in the 1nfluence of rellglous afflllatlon has

'been documented in a study by Rrotkl and Laplerre (1968)

._/

Jhlch focused 'on - the’ fertlllty dlfferentlal between .

-fCathollcs and non Cathollcs.gBy comparlng he» chuld-woman

@

‘ratlos of‘ the Cathollcs and‘non Cathollcs 1n the decennlal‘

fwas"a convergence‘ between the fertlllty of Cathollcs and

eom s

‘Protestants, at least for those gEneratlons who were~”older

-'than' 45., 1961 They found that among women aged 65 and

over Cathollcs_ had 80 per cent more . ch11dren than

N e

was only 54 per cent,_” . ,_ﬁfjﬁ p_~‘..gw

There .wa,' also an . 1nd1catlon 1n Henr1p1n s-study that

the fert111ty rates by age of woman and for dlfferent types‘

-t

Mennodktes, the Cathol1cs and the Greek Orthodox women.;:Eor,,

r N . - N i)
. . . . v z - -

'censuses between 1931 and 1961 they concluded that .there jtz

.Protestants,’ whereas among women aged 45 49 the—dlfference o

of - reS1dence dropped rapldly among »the Hutterltes ‘andgf“
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‘
’

the Hutter1tes and Mennonltes, women between 45 and 50 years.
of :age‘ had on the average 4 7 chlldren whlle those over. 65

had 6.0 chlldren. On the other hand Cathol1c women aged 65”

-~

_;___;_“mandwmoverm—had 5 l~ch11dren—whereas women—~aged_4-5~4A9~had—~ +0:

chlldren (Henr1p1n,’1972 p 197) “The Greek Orthodox ‘women

’

‘ff 'had 'the 'most rapld change- the proport1on of women who had

» ‘ =

seven chlldren or more was 29 per cent for those aged 65 and
,JJ." over "4} per cent for those aged 45- 49 and only 2 per cent

for those aged 35~ 39 (Henrlpln, 1972 p 201) Regardless of

N .
. . ~ -

<f..-"age3 and re51dence, there was a relatlvely low proportlon of

Protestant and’ Juda1c women that bore many chlldren.,»They
S 'were characterlzed by the1r hlgh ,concentration +in "‘the

y categorLes correspondlng“to one,“two'orfthree'children;

f Based on the 1971 census data, Balakrlshnan, Ebanks ‘and

- '

Grlndstaff (1979) concluded that although the Mennonlte »andg_

'rates and the Jew1sh women « the lowest there seemed to be .a

: convergence among all the rel1gious groups Th1s convergence

\

. “,was most marked between young Cathollc‘and Protestant 5women

(Kalbach and” McVey, 1979), Balakr1shnan EbLnks " and

]

?,f" -Gr1ndstaff (1979 } p 58) found that ; Cathollc Protestantd

dlfferences' dld not ex1st xn.the younger cohorts up to ageflf

’ 30 For the age group 25+ 29 mean ;number ﬂof -chlldren ‘per :

1 000 ever marrled Cathollc 3women \wasi 1,728 compared to :

~

1 713 for Protestant women "f'v;‘ E : 'f' R \‘.,4'~‘

‘ After : exam1n1ng :the» fert111ty of Protestant .and -

'”Cath011C»,women,‘- Balakrlshnan,r»AEbanksb 'a Gr1ndstaff

>

Hutterlte- women\‘-ontlnued"to have the hlghest fert1l1ty,;
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~ concluded that lowér Catholic fertility among younger

. 'cohorts .was' largely due to the rapld decllne in fertlllty

taklng plaCe 1n Quebec in. recent years. Those couples in the

“_T__ﬂ__chlldbear1ng__ages‘_who__both spoke French_ and_were Cathollc‘

had lower fertlllty than couples who both spoke English’ and
were Cathollc.‘However at the older ages, thls.patternJWas

reversed w1th the Engllsh speaklng Cathol1c couples ,having'

il
. . ‘

fewer chlldren._ )

.

I3

- 0~

’

- 2. 2 Varlatlons In Fert111ty By Ethn1c Or1g1n

g Prior to 19§X//~Eaﬁ§dgan censuses 1dent1f1ed ethnlc

orlg1n in terms of\thi\i::Zig/Or’/hltural background traceda
through he“father 13 de.. In 'the. 1981 census, however,‘
ethnlc orlgln refers to the fethnlc’ or cultural group to

.
~

lWthh the respondent s ancestors belonged on f1rst com1ng to

North Amer1da. Ethnlc orlglm may be an amblguous varlable as

it does not :represent an 1nd1v1d0al S self 1dent1f1cat10n

4

’t_nt ' ‘with a partlcular culturaf group Henr1p1n g study‘ (1972).,
however, : 1nd1cated that thlS factor . permltted ‘the

d1fferent1at10n between segments of Canadlan. soc1ety whose

- . A \

attltudes and values affect fertlllty

Regardless of age and type of re51dence, Henr1p1n found‘

- )

that Indlan ’and Eskimo women manlfested hlgher fertllltyn‘
Lo than women of other groups. At the age of SQ,; these 'womeni
had borne, ‘on ‘the average, 6 5 chlldren followed by the

>

French women w1th 6.2 chlldren French-Women who were-65 and

. -

" over were' as fertrlé a51 the Indlan and Esklmo women.-In
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decreasing ‘order of fertility; the ASlatICS followed the
French, at" least after' the age of 45 Before the age of 40,-

the Asiatics had. a relatlvely low fert111ty rate that was

__seargely higher than the Jews. Thei Jews_ had the‘ lowest

..

(Henr1p1n, 1972, p. 175)

_fertility rate when’Compared‘to‘other ethnicﬂgroups.:Between
the A51at1cs and Jews, were the ethnlc groups coming from.
north western ,European countr1es, the Irlsh and the. Brltlshl

The’ different levels.lof 'fertillty’among the various

ﬂethnlc groups can  be assoEiatedf wfth their ’ types - of

residence. Jews are characterlzed by low fertility betause
almost all Jew1sh people’ llve in' urban 'centres and the
A51at1cs are’ also heav1ly concentrated 1n these areas On
the other hand ‘a.large proportlon of ‘women of north western'
uropean orlgln l1ve on farms in rural sectors. The Indian

and Esk1mo women, compr151ng the hlgh fertlllty group,' llVe

malnly 'inj the rural non farm env1ronment “For each type of

'jresldence} there. are - dlfferent 'soc1al 4 cultural or:

3

b1ologlcal factors -that 1nfluence fertlllty through the_

1ntermed1ate varlables. Broadly speaklng, people llvang in

*" urban ~centres ‘have .lower fert111ty 1thanA rural dwellefsV

- because they’tenddtogmarry at a-later “age,,. and they rely'

/

more on the effective use of'contraceptiOn.'t'ﬁ-~ R
- In the..1971 cengus ‘analyt1cal ‘Study, 'Balakrishnan§

Ebanks .and Grlndstaff (1979) argued that. ethn1c1ty might be )

2

1051ng its 51gn1f1cance for the vast majorlty of Canadlans..k“

They .postulated’ that.‘ethn1c1ty might- bei a, meaningfulo

N
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\. ‘ :
explanatory variable for recent arrivals and for the Indians';

and Inu1t but for a tenth— or fiﬁth generation Canadianf

ethnicity would. not haveV any effect'on ﬁertility.-Atter

analyaing the 1971 census' data, they concluded'(that “the

Jewish people had the lowest fertility,_followed by Asians,
_‘cher and Unkown . Italians, Poles, British. écandinavians;
Ukrainians, Germans, Dutch’ (Netherlands) French and Indians

'~.andenuit (Balakrishnan et al 1979 p 110) The: fert111ty

of the Indian and . Inu1t was more than,double that of the |

'Jew1sh group.

Balakrishnan,_Ebanks and Grlndstaff aISO found. that the'
‘dlfference in fertility between the French and 'the- British

was ﬂsmaller among those younger women' who were in the:

’
-childbearing ages (15 44) Therefore the French overall high

fertility level reflected more on past fertility than the ‘

\

current levels of childbearing For A51ans who had completed

their childbearing (45 and over) _their’ fert111ty levelkWas

higher . than the recently arrived~.~ highly educated

profe551onal group. Moreover 'older Italian women had higher

’fertility in' comparison ,to .the; younger ‘more mobile,

4

Italians In" summary, they concluded that the 1ntroduction
’ﬁof<a__second control . variable modified 4the*frelat1onship

vbetween' ethnicity " and fertility, with -the overall

-

associations maantained among older ‘women; but had- little’

“relevance for the younger cohorts.

-
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2.3 Variat}ons In Fertility By Mother &ongue' _ )
According to census'definition,'mother tongue refers to
. Ry : b

"the: language first learned  in childhood and is "still

. understood Henr1p1n (1972) identified this as the single

,;characteristic' that could be chosen to identify culturai'
groupsl InVanalyzing the fertlllty performance fof- the two

:major llngu1st1c groups Canada,‘ Engllsh and French

Henr1p1n noted that the fertlllty of Engllsh speaklng women
":was‘ just about.’ 1dent1cal with that of Brltlsh ethnlc group

-Iand the same was true w1th French speaklng women and women

r v 1

of French ,ethnlc. orlgln. In both cases; however ‘ the

fertlllty of the llngU1st1c group is sllghtly hlgher than
f:the fertlllty of the ethnlc group Slnce the dlfference 1s ,

‘very-small further examlnatron is’ not warranted

v

-

except the 20-24 age group, there weremmore Engllsh-speaklng -
women than ‘French-speaking women having smaller number of
children (one to three chlldren) Among'the French;speakingi
j‘women, /the_ proportlon .of"women ‘that “had»HSeven or'mbre
chlldren was very h1gh but . had decreased 'rapldly ' 46 per
.cent for women 65 years and over and 23. per cent for those,
in the ¥5- 49 age group (Henr1p1n,,1972 ' p 183) For 'thesef
twor age groups, the proportlon of Engllsh speaklng women was '
"only twelve and six per cent _respectlvely For women' whon
were ne;ther Engllsh speaklng nor French- speaklng, there wa5!
al_ -a marked .decrease .in. fert;llty ( level.‘ Henrlpln-
~ concluded that‘lthere wasbiavconvergence in fertility with

I

The 1961 census data 1nd1cated that “for all age groups,s
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regard tc different mother tongue groups.
Balakrishnan,‘Ebanks and ' Grindstaff *-(1979) had also‘ 
examined the relationship = between " mother tongue and’

fertlllty with the 1971 census data In terms-of.rank order

from low to hlgh fert111ty, " the 'other' categorijhiCh
included the Asians, Eastern Europeads, and .Jews"had ’the:t
lowest number- of children<born per.h;OOO'women.'These‘were;
followed'hy‘the'English,‘the Itaiians,€and the Poles, whose
.fertility “levels 'were.'close to each other ‘but dlstlnctly
~lower than the German and the Ukralnlans. The next motheru
tongue‘ groups"were the French and the Dutch At the top of”
the rank order were thef Indlans _and Inu1t ‘who. had .thé
hlghest fert111ty (Balakrlshnan et al., 1979 . P- 96T |
' Looﬁrng at fertlllty by mother tongue 1n dlfferent aged:
groups,= Balakr1shnan, »Ebanks and Grlndstaff foundm‘that‘
fertility was dropplng for- all groups among those still'gin

j'the' chlldbearlng ages,koin partlcular -for the Ital1ans."

Moreover 'th decllne iné fertlllty vrates among' young_i -

vFrench speaklng prmen,'fwhiv,were 15 34 years old was more

<

'rapld than the- Engllsh speaklng women. From ,age '35‘ on, o

French orlgln fertlllty was hlgher than the Engllsh w1th the"f*'

P

,.dlvergence between the two rates became progre551vely largerf

as the cohorts got older.



2. 4 Fert111ty Var1at1ons By Educat1on

34

In almost all modern soc1et1es, an- 1nverse relatlonshlp o

has- been found between schoollng and fert111ty School1ng

_ affects attltudgs toward sex roles, tralns and cert1f1es for

p 238)

"partlclpatlon in the labour force, shapes attltudes toward‘

chlldren as well -as. the use _or- non-use ofi contraceptlon ;

Schoollng. {'relnforces and/or . de empha51zes :'1nher1ted

3_1trad1t10ns and rel1glous values, in part1cular the.‘lattef'h
that vlmply vmoral precepts whlch are, llkely to 1nfluence'pt
"famlly 51ze wOmen who plan to go on"to hlgher_ levels,fof

_educatlon may purposely delay marrlage and‘chlldbearlng,'

L d

wh1le less educated women may glve up hel.opportunlty of
furtherlng the1r educatlon for marrlage and/or chlldbearlng

Examlnlng :the dlstrlbutlon bof‘ women' by vlevel -‘br,;

7schoollng, Henrlpln _observed ’that 'there -wasb;a hlgher

;'proport1on of wéhen ‘who had elther hlgh school or unlver51ty

agitralnlng 11v1ng 1n urban centres than 1n rural env1ronment.:
'mAmong rural women, those from a ‘non- farm env1ronment had had AR
tlmore ‘hlgh schoollng and unlversrty tra1n1ng than thosej'
'11v1ng on farms. The percentage of un1ver51ty graduates',wasvm e
“fflve t1mes h1gher (2 per cent) among urban women than those‘}

~in the farm env1ronment (O 4 per' cent) (Henr1p1n,~ 1972,”

»

For all types of res1dence,'lhenripin ‘(1972)f noted :a,\uf

‘con51stent 1nverse’j relatlonshlp between school1ng d"
e ‘fert111ty The dlfferenceiﬁ“inlv fertlllty between_l»theﬁ'Ffﬁ;

E elementary~f and__secondary levels. was most marked.,7fhe T

b
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_dlfferencej.was. apprec1able between: the secondary and the
}un1ver51ty level b ‘\there Was very 11ttle dlfference

'~‘getween women who had attended unlver51ty but not graduated

'

and those who graduated Generally speaklng, the dlfferences

1

Zin fertlllty rates by level of scho >11 ng-were hlgher amongf

'*golder ‘than . among younger women.ﬂ, 7f R R
R l N L V cv R
-_After' exam1n1ng the relat1onsh1p between fert111ty and '

]

education,ﬁ‘ Balakrlshnan,~‘_Ebanks f-éﬁa-j Gr1ndstaff(1979)‘
'lconcludedu' that . educatlon ‘was 'fthe! trongest f;;theh

lsoc1o demograph1c var1ables in 1ts relatlon :to‘ fertll1ty

35

For all fag groups, the 1nverse relatlon of educatlon to o

mfert111ty was ev1dent. Moreover 3 the’ 1nverse: relatlonshlpﬁ

~1between1:fert111ty and educatlon ,remalned falrly constantj

where factors such -as - ethn1c1ty,;frel;glon, labour- force 'vj -

D —e

'1exper1ence of women and m1gratlon status were controlled

.Slmllar f-tofj”the‘ results derlved by; Henr1p1n

:if'Balakrlshnan,‘ 7Ebanks and Gr1ndstaff observed that- thef

.dlfferences in fert111ty level were: most pronounced fdr 'thed

n’less than th1rty geglcohorts wh1ch was part1ally expla1ned

bhby the'later age at marrlage of more educated women. “For the,’*h

older cohorts, however, educat1on also had a negat1ve effect;-,' ’

-.,on fert1llty The dlfferences_ were most 'notable -between

Qelementary and secondary levels for the later cohorts. Eveni'

‘A;for the h1gh fertlllty baby boom cohort of women aged 40 44"

;.ftheﬂ ‘mean number of chleren was 3. 9 “for those who had belowf'
"“Grade 9 .schoollng and 2 8 fbf; those :who“ had.;QOne__to -

'unlvers1ty (Balakrlshnan et al.,1979 p- 73)
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-The". precedlng ' sectlons :_clearly fdemonstrate _that

."'l.(
dlfferences in fertlllty are ev1dent“by rellglon ethnlc

"orlgln, mother tongue and educatlon. These factors 1nf1uence,"~

the level of fertlllty through the ’1ntermed1ate varlablesﬂ

by affectlng att1tudes toward chlldbearlng, work, marriage,

R

'”‘and the effect1ve use. or non use of contraceptlon.

Meanlngful 1nterpretatlons of these dlfferentlals are i

dlfflcult due to the 1nterrelatlons between these variables.h

¢

v ln, order to make clear the nature of the relatlonshlp among“7f ne

;the varlous factors;;i try1ng to' explaln } fertll1tyf~
Balakrlshnanl Ebanks and Gr1ndstaff dev1sed a theoretlcalf

framework and methodology that 'n; handle_nmany varlables'.

151multaneously _‘gIn' ‘ thelr’“ modeli‘ffprimary , ascrlbedfz“

wi

characterlstlcs such as rellglon, ethn1c1ty and nat1v1ty are'ﬁ

- treated as exogenous varlables and achleved characterlstlcs~

’

such as educatlon, 1ncome and _work status as.ﬁhndogenous;_f

varlables. fff

It s fbund' that -ascrlbed characteristics\ have‘ an .

P

con51derable d1rect 1nfluence on fertllLty and an. 1nd1rectf :

*

g;‘effect through the endogenous var1ables. I';'add1tlon 'the‘_.'

‘.

] ascrlbed characterlstlcs seem to*have more 1nf1uence on theu

‘ fertlllty of women who have completed the1r famlly 51ze..Forrl

o~

) younger. wpmen, ach1eved character1st1cs seem to have more’

51gn1f1cance on fertlllty Thls may 1nd1cate a -trend where:

S

fertlllty 1s less 1nfluenced by trad;tlonal values and norms;r7

‘V7and more by 1nd1v1dual des1res and. constralnts of 1ncome andf”}.

costs.of chxldbearlng
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.3. Data And Methodology

7o

.-

Thls chapter con51sts of jtwotpparts ‘The_ first" part-

deals w1th he data used in-ythe analy51s and part two

3

dlscusses the methodology of _constructlng model fertrlltyrv

tables.“'The"vequat1ons 'for generatlng the four _model

fertrllty tables are also presented 1n the last part

‘
-
~

3.1 Data S B R |
‘ The data used for the f1rst part of th1s bstudy have
been taken from the v1tal statlstlcs publlshed by Statlstics

Canada and the;f1921—1976 censuses. Informatlon oni‘the

’fji:age spec1flc fertlllty rates of all the prov1nces 1n Canada
(except Newfoundland) from 4921 to 1979 are utlllzed'v yomen
,ini,th quinquennlal ge groups. 15 49 are vtaken lfintoi”;“

con51deratlon ‘ Together w1th the age spec1f1c fertilityﬁ.

kY

rates, the four 1nd1ces namely, crude b1rth rate)_ general f,"

fertlllty ?rate, chlld woman ratlo and percent of the total

-—

”h_bufpopulatlon aged O 4 Years wh1ch are taken from the~ 1921 ;to_"ﬁ
’ 1979 v1tal StatlStICS and the n1ne censuses respectlvely areyiﬁl
ly' used to derlve the four model fert111ty tables._ L ‘ ___.
L j‘The quallty Tofv the_ data is known ‘to be good as the

v1tal reglstratlon and census collectlon systems throughout

Canada ar qu1te_fre11able. Statlst1cs Canada conducted a

quallty assessment study on a’ sample of 1976 b1rth records.

IV‘The age spec1f1c fertlllty rates for Quebec from 1921 to :
1925 are not avallable ' : o ;
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wyThe. results of the study revealed that the quallty of blrthi
, data was generally hlgh The . total error' rate_ measured on
the basis’ -'of adjudlcated vmlsmatches . for ‘theyvcore

‘,character1st1cs was: 2 7 per 100 records, - w1th none 5f, the |

<1nd1v1dua1 character1st1cs 'exceedlngf an error‘fatevot>0ne
"per cent (Stat1st1cs Canada, 1979). 0 :he, other hand a
typlcal censusrls estlmated to contaln a 2 5 per cent errbr"
‘whlch means 97"5 per cent completeness (Overbeek 1980), 2

‘3The‘ means and ‘ranges of crude b1rth rate,_generale d
fertlllty rate, Chlld woman ratlo‘and percent of he"”total
'ipopulatlon' aged O years are recorded in Tables.3 1 andb
‘,3?2, Among the..four-'lnd1ces, :Chlld woman rc'ioh has they
"largest standard dev1at10n of 98 4 p01nts while percent of
/‘the total populatlon aged 0 4 has the smallest a-vstandard}.

' dev1atlon of 2 O~p01nts Yet the coeff1c1ents of varlatlon‘

- of these four 1nd1ces are all close -téfaO.Z' po1nts, wh&ch‘-

'means that they have 51mllar relatlve range of varlatlon' Onftr"

I:rthe other hand thea age spec1f1c fertxllty rates of the

a

i20f24 “age. group has - the. largest .range of values as theﬂl

'fertillty'-rates,”of thls ,ag group have gone , through

~cons1derable 'changes 1n the past decades Durlng wOrld War'-

o II and the baby boom years, women were marry1ng and hav1ng SRR

'twchlldren in the1r early twentles, but in the sevent1es women"

_'were delaylng marr1age and postponlng chlldbearlng to' thelrf
:late. twentles »and early th1rt1es. "The 45 49 age group has'
'.'the least var1at10n fin the fertlllty rates- as the1r‘y

e

"contrlbutlon to the total number of b1rths is con51derably



" Table 3.1

T

. Means and’ Ranges of Crude Birth Rate, General
S Fertility Rate'and Age-Specific Fertlllty
o P Rates, Canada, 1921-1979

‘Aj‘GenéralrFertility Rate -~ 95.8 . 52.6  155.2° 22.

“Rate .-~ . .+ 0 ‘Mean Minimum Maximum . S.D,

Crude Birth rate. -~ -~ . 22,7 13,4 ' 36.4 4.

»Age Spec1f1c Fertlllty Rates e T L
~15-19 e - 44,4 - 15.7 . B86.2 16.5
;‘1 20-24 - - - 167.5° 90,3  278.4  47.2
. 25-29° . - . T 178.8 100 1. 278.7 - 36.3
. 30-34 o = 130;2  -54.0 :210.4 . 37.8
35-39 S, B82.2  14.3 179.7 ©* 35.7
40-44- ' o --31.9 2.6 80.0 17.7
45-49 L. 3le - T.0:0 11.9 2.6 -

Number of Cases: 526




e e Table 3.2

. Means and Ranges of Child- wOman Ratlo, Percent
) ‘Population:0-4 Years and Age-Specific

e, . Fertlllty Ratesy Canada 1821-1976- .
- Rate . . “ -  Mean Minimum Maximum S.D.
‘Child-Woman Ratio . . 456.8° 262.9" ©79.2 98.4
.P'rcent Populatlon, 0—4- 10.7, 7.0 14.9 2.0
~ Age- Spec1f1c Fertlllty rates . - 2 - . V ‘, ;
15-19. _ © o 47.7 . 19, 8 . 84.5. 16.3,
20-24 : 178.0 .-,7100. 278.4 46.1°
25-29 © . : 183.8 . 119, 0‘ 278.7 36.6
30-34 N ©127.9 ° 59.4 194,7 . 38.
. 35-39 78.7 18.1 - 154.5 35.7
. 40-44 ' ’ ' 29.9 - 3.2 - 72,3 17 4
45-49 3.4 0.0 11.9 2.8

_Number 'of Cases: 80

. Footnote: .Child-wbman ratio is defined as the number of
; childreﬁ‘under five years of age per 1000 '
women age 15- 49 4
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_small especially -in recent:years. .. . ¢ A
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3 2 Tables Of Model fert111ty v ' e o '_ ;'ﬂ g

lThe theoretlcal rationale of the model fert111ty table .

o ~s !

'bjpattern with"the' peak/ at  the-25-29 age group before and

V'technfque is based““on““the—“pers1stent—“regular1tneS*——ofw——-—~
“iage- spec1f1c‘ rates .. of blrth all over the globe~ Thus model

ytables can be used to summarlze the 1dent1f1ed regularltles

~ . ¢

And . as the pattern 1s COﬂSlStent’ult is very probable that L

1t will contlnue to remaln S0 1n the'_future._"In addltlon

o

for natlons w1th rellabre data{ there are several dlrect and
‘1nd1rect measures of fert111ty Dlrect measures of fertlllty |

efer to fertlllty measures derlved from-the comblnatlon of

y{tal statlstlcs and census data such as crude blrth -rate,

1

o age SpeCIflC ;fertlllty rates. On the other hand indirect Lo
| e
‘ 'measures refer to fertlllty measures ~der1ved from ‘census.-

Ve

. data alone _such as ch1ld woman rat1o, percenf’of the total

“, Ve

4 populatlon aged 0 4. years. And 1f the .correlatlons between

-

fthese‘ dlfferent measures are h1gh then any g1ven measure'

S

- an ‘be- used to develop the other measures.

K 'h ’data;vused 1n the analy31s can be further grouped

b“-flnto the 1930 s depre551on low- fertlllty perlod , post gar
y‘baby boom h1gh fertlllty perlod : and the baby bust -low’ fﬂ

t},ﬁq%rtlllty perlod Thts,,there 1s a cons1derab1y’ w1de range';w'

-of fertlllty experlence forf a tcountry w1th1n 59- years.J

However, the datawexh1b1t~ a.-coqststent- 1nverted'-U-shaped '
'.durlng the war, peak at ‘the 20 24 lge group durlng the baby L'

¥
. . o) .o R R
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Figure 5.1 ' T _;_’

Age Spec1f1c Fertllity Rates. Canada,v1921 1953
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Age- SPElelC Fertlllty Rates, Canada, 1969 1979
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" boom years;\and then peak at the 25529'age' group again in

the 1970's (Figures 3.1 to 3.3). Because of the consistent
pattern of fertility behaviour among the provinces, the
fert111ty experlence of a province or a set of provinces can

bglusgdltg_gengsent_a_general;zed_experrencelofllthewlwholem;;;;

-~ country.

The correlation matrlces among 'age—specific fertility

rates are shown .in Tables 3.3land 3.4. The-predictabiliti

_decreases as the gap separating the age groups increases

along the age-axis with two'exceptions. The liigh correlation

‘between successive age groups indicates that plausible

estlmates " of age-specific rates can be made, if the

fert1lgty rate for one of the age groups is known or can ‘be -

o

estlmated a pPIOPI. , A

It can be seen from Table 3. 5 that the correlatlpns ﬂbft '

\

age spec1f1c fertlllty ratés and the 1nd1ces are generally

hlgh except for the flrst age group-(15 19) and the last two

"fage, groups r (40-44, 45 49) The correlatlon of.. age spec1f1c
bfertlllty rate and crude blrth rate is also lwazfor the

20-24 age group. ThlS reflects that the contrlbutlon to:the -

total number of brrths by ,these 'termlnal ~age  groups is’

relatrvely-,small,_ especially‘ the two,<oldest age groups.‘?

fMoreover':theré méy be'greater variability in'lthe ‘youngest
' group due to varlous soc1al factors such as age at marrlage
'.and chlldbearlng practlces. Generally,.women who marry at'an

." “

'xearly age tend to have a hlgher level of,fertilityhand_haye

!

children at an earl;er age than those who marry -at  older .

~

;-';,:‘ - .. '



“fTable 3.3 . .

Correlation'Maftrix of Age-Specific Fertility Rates .
“from-Vital Sta;iStics_Data, Canada;, 1921-1979

 hge Group 15-19 20-24 : 25-29 30-34 35-39  40-44 45-49 .

v -

15%19° © 1.0 1 0.81 ,50.51 0.08 =0.11 -0.20 -0.32 -
20-24 - 1.0°. 0.85 0.49 0.28 0.16 0.00 |
25-29 . '::f_f 1.0 . 0.80 0.543 0.54 0.331"
30-34 .;L}f o | o1  0.95 0.90 " 0.78
‘35139'_ R R o 1.0 0.98 b,89_'
s0-4¢ . R S 10 o.ss
45-49 ‘. 15£'{i ;' o L ? P B

Number oﬁ‘Casés:"'SQGi‘

e
Y



Table 3.4

Correlatlon Matrlx of'Age Spec1f1c Fertlllty Rates o
1921-1976 o

) from Census Data,.Canada,

- Age Group

15-19 20-24 25~29 ‘30—347

35—39 

40-44

45~

49

15-19
. 20-24

25-29
3034,

35-39

s0-40
45-49

\,{i:o '0.79”f,of4s';'o.oéj

1.0 0.87. 0.58

1.0 . 0.86
a0

"ﬁ‘}i‘

(¢ B oy

o Nuﬁber §f'Céseé: '8b ;,

0.
0.
0.

1.0

9

M ‘0.09
-
40

73

97 " .

‘ -0.18

0. 28

0.64 .. "~

0.9

0.92

0.

o. o ‘o

27

.50
.80

.
‘O

®

.94
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vTable‘3.5““

\

.. Correlation Qoeffici;;ﬁ% of Age-Specific Fertility Rates:
- with:Crude Birth Rate, General Fertility Rate,
' .. Child-Woman Ratio and Percent Population, .
' Aged 0-4 Years, Canada, 1921-1979. - = ‘..

'Age Group . CBR - - GFR . CWR ' " % Pop. 0-4

20-24 . 0.68. " 0.78  0.84- 0.79 . -
L] ‘9?'1' g - . ..-O » 90 : v'lv

o

25-29 < 0.88 .. 0.94

0
- 30-34 - 0.88 .89 0.82 . 86"

.35-39° . 0,77 77 a1z ,?5

U 40-44 " 0.69  0.68° ., -0.66 .69

L0 o ol o
L o: o o o

 45-49 . 0.55. . 0.53 . ~ 0.54 .58
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‘Bogue and"Palmore 3(1964)svindicated ‘that“any given

* measures of fertilltyf‘oould'hbe' used to’ devblopb other

measures ‘ofu fertlllty because of" the hlgh correlatlon*

between the dlfferent measures ‘The Bogue Palmore contentlon

‘7vrelatiYely lower.' Therefore 1tAﬁs‘appropriat‘
'”.birth-:rate ‘and"g general fertlllty

‘ j-f,;age spec1f1c fertlllty rates._

B seems to hold true for our. four sets of data, as revealed by_..~‘

'the h1gh correlatlon between age spec1f1c fertlllty rates of:

the ' 20-24, "25- 29 30- 34 and’ 35 39 age groups and the four

:indloes These correlatlon coeff1c1ents are all greater than':3
.Or7o except »for_ the correlatlon coeff1c1ent between crudef
:blrth rate and age spec1f1c rates for the group 20 24 whlchl
}1s 0 68 | | | | _ | . B

A comparlson of our results with those derlved by Bogue_.“f'
}andf' Palmore reveals”-that~ h;»tcorrelat;on lcoefflclents
‘ between age spec1f1c fertllLty‘rates and _crude hbirth\;rate
gand general fertlllty ‘rate follow thersame pattern.‘fhei

::thlghest value of the correlat1on coeff1c1ents between fthe-

"u.

"-Qage spec1f1c fert111ty rate and the two 1nd1ces’1s obta1ned"7

o

.1at the 25 29 age group, then closely followed by ‘the_ 30 34fp
jj/age_ group and the lOwest value 1s obta1ned at the 45- 49 agef,

: group.rnThe correlatlon coeff1c1ents ;in- our - -data 1are o

to use crude

fyto°’:predict

ST ‘&' o
Slnce crude b1rth rate,» general' fert111ty - rate,

*chlld woman ratlo ~and'percent of the total populatlon aged{f;“ﬂ

_30 4 years perform reasonably well ‘as ,lpredlctors” of (the .

/,{3
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. Tabled.6"

L

. Linear Regression Equations for ‘the Seven
‘Age-Specific Fertility Rates Based ‘on
~.Crude Birth Rate,fCanada,71921-1979

Lt

50

-,

Age'droup{f ' Simple R R Square

Constant

i

5-19

" 20-24

25-29
© 30-34]
- 35-39°

- 45-48"

" 0.67766
- 0.87990
tLt 0876017

[

b}

"10.34608

0.77126°
"% 40-44" » + '0.68599
0.54665

| 0.11974':m
'”9;45522'
0:77422
0.76739
L’Q.59484
}q,¥7058
0.29882

1.186890
6.658247
-6 .':64"92'_1'6
6.884988
“5;733674,
'~ 2.534000
| 0.291067

4

-25.64344

17.47671

16.26938

27.75099
-26..19710

Lo
-, =3.02068

" -48.02103 -

o



Table 3.7

Llnear Regre551on Equatlons for the Seven Age- Spec1f1c
Fert111ty Rates Based on General Fertlllty '

’

51

Rate, Canada, 192'1-1979
Age Group Simple R° - R Square B Constant. .
1519 . 0.45841 - 0.21014  0.342335  11.65545
20-24 0.77836 0.60584 1;665119'; 8.06563
25-29 0.94227.  0.88787  1.550345. ' 30.33418
30-34 0.88779 - 0.78817. -1.519228 ' =-15.27735
35-39 0.76786 - 0.58961  1.242894 . -36.79280
40-44  0.68169 0.46470 - 0.548266  -20.58236
. 45-49 0.53098 0.28194  '0.061857 . -2.30349
B -(/



Table 3.8

Linear Regression Equations for the Seven'

Age-Specific Fertility Ratés Based on
Childeoman‘Ratio, Canada, 1921-1976

52

e
Age-Groﬁp' Simple~R5 R“Squaré B Constan;"'
. 15-19 10.49088  0.24096  0.081262  10.60782
'20-24 ©0.83898 0.70389  0.393156  -1.55667 -
i . - - IR 3 : o o
'25-29 0.90986  © 0.82784 , 0.338625  29.09727
30-34 0:82427 - 0.67942 . 0.318744 ~17.74276
- 35-39 0.72842  0.53059  0.263956  -41.89003 -,
‘40-44 0.65601 . 0.43035  '0.116025  -23.07889
45-49 + 0.53800 - 0.28944  .0.015205 -3.55440
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Table 3.9

_Fertility Rates ‘-Based on Percent Population

. Aged 0-¢ years, Canada, 1921-1976

N Linear‘RegreSsion‘Equations‘for'the Seveh‘Age—Sﬁééifiq

53

' Age'Group Simplé.R;“

R Square’,

B

s

'vConstan@

i

20-24

15-19 -

]

25-29

30-34
$35-39 .

40-44

45-49

0.78954

o

o

0.41584

.90132
.85576
. 75867
69358
157992

5
H-;VO-
“0

62338

.73233
.57557

.33631

;17259

.81238

48105 .

"3.453597_.
18.57932

16.54491

16.61772
13.80530
61166023':
0.823058

=20

10.

3.

. -50.
<69,

-36.
_'5

74509
.92312
39458

09374~ -

15105

04384
.42236. -
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age-specific fertility rates, regression technique‘ can be

_aﬁplied Linear regression, E(Y) = A + BX, is employed with

x beirig one of the four 1nd1ces and Y be1ng one of the seven

a

age—spec1f1c fertlllty rates. Thus a total of seven

equat1ons are- derlved emp1r1cally for each set of data. .- The

equat1ons and relatlve measures of. relat1onsh1p are. shown in

‘-Tables 3.6 to 3. 9 It can. be seen from the tables that  the

- -

'_four' 1nd1ces account for a. good proportlon of varlance in

.the age spec1f1c fertlllty rates of the 25- 29 age group Thev

¢

varlance -explalned by the 1nd1ces for. the oldest and

.youngest age groups is generally low.

‘lg Slnce the correlatlon coeff1c1ents between crude b1rth

rate and age spec1f1c fertlllty rates for age groups 15 19,

- 20-24, 40-44" and 45 49 :ar .not as hlgh as those for the

t'others and 51nce the adjacent age groups predlct these qu1te

i

i;;satlsfactorlly,“ fertlllty ﬂrates for ‘these age groups are.

predlcted from the rates for the age groups 20 24 25—29,

J35 39 and- 40 44 aiter the latter have - been predlcted‘trom

icrude b1rth rate. The same procedure has been fexecuted on.

the e 15-19, 40 44 and 45 49 age groups of the other sets of

‘data. The .resultlng equatlons .and relatlvev-measures of

"relationshlp ‘are reproduced in Tables 3.10 to.3 11 ‘Tt can

' thevindices._.pf‘; o '_,y , - a;g-:

‘h_behobserved .thaf' there pare'_51gn1f1cant 1mprovements ‘in

1’lpredictabilltyl when adjacent age groups are used instead of:'

- o "\ : , o ‘ -y
Therefore - the  process of - generating  age-specific

s

- fertilityvrates‘from~the-four indices is as-follows: .

. o



- - e
‘.3)_
. ‘- . o
. . i3 . . ‘J\.}
gLl J“é Table 3 10

. L%n arfRegre551on Equatzons for ASFR 15~ 19, 20-24,
e Ha0= 44 and,45-49 Based on Adjacent Age Group, o
w7 Canada, 1921-1979 |

1 ) . "‘:' ' (;4 N : L ’ 1 -
. . e ‘.,\;) . o n
Age i .- T S ) Predictor
Group . ﬁsimple:R:lR,Square . B I Constant . ASFR
e b e RS s Y ‘ ‘ :

\

15-19 . 0. 8ﬂ392~' 0. 662461 0. 284127 © #3.160437  20-24
20-24  0.853%6 0. 72924 f1 110318 731.002840  25-29

s0-44 -0, 97554 0.95167 0. 484727 -7. 938580- ' 35-39

45-49 o, 93399 3‘%87234 ‘8@3&530 L'

- 49 706195'; 40-44

: .
PR
.

»‘)?“
o
¥
¥
f

}
’-‘,-

e i 'a»i%’ | &
‘-JFéptpbyéi @hese£EQUatlons based on vlté,m'tatlstlcs data :
Toow w0 Lare” ‘dffferent from the’ equathgs ‘of model

) ~  tables-where the predictots,gke erude birth
o "yrate ‘or general fertllrty rate.'
‘_;V"N,‘. - ) . : .‘ . A o, | . .., . . | l
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'

o Linear Regression Equations for SFR’15—19,'40f44, 45-49 . "

'Based on Adjacent. Age Group, Canada, 1921-1976

.o ¢
i) .

56

Y o - Table-3"11  ‘ L N

T TAge. . - T predictor
_Group Simple .R* R Square .B. . Constant = ASFR.’

715519 0.78772  '0.62050° 0.278278 -1.814741  20-24

14

40-44 . 0.97927 _ 0.95897. 0.477964 -7.686829  35-39

-45-49° .0.94313 . 0,88950 0.150712 ~1.118056 ' .40-44"

e . . T'>‘f "-éh, | -
;Footnqte:; These equatlons based on census data are .
i " different from the equations of model, tables "
PR where the predictors are child-womaniratio .
. - . or percent populatlon -aged .0-4 years. L

[P A
PRI



ASFR' 15-19

ASFR 20-24

ASFR 25-29 .

(ASFR

(ASFR

(CBR)

20-24)" - 3.1604
25-29) - 31.0028 -
+ 27.7510 - .
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'ASFR 30-34

I}

ASFR 35-39

ASFR 40-44

ASFR 45-49

>
wn
e
o -
[¢; ]
1 -
- \D
i}

ASFR 20-24 =
ASFR 25-29 =

-
0 - n
T} T
-« B o
W W
(4, I = T
[ 1
w W
Vs I
i i

o
h
|
o
>
o
|
=
‘b‘.
il

>
0N
e
-
N~
o'
1t
)
S0
fl

v/ -ASFR 30-34 =

a

o
NS
m;
W
~J

o
L
W .
o
@

o . o
e e
<'w\v‘N .

[ AT |

o @

(8] W

" (ASFR

~ {ASFR

(CBR)

" (ASFR

" (ASFR

--26.1971"

(cBR) - 48.0210 . .
35-39) - 7.9386
40-44) - 0.7062

o

(ASFRI

(GFR).
(GFR)’
(GFR) ~
(GFR)

(ASFR

Al

- (ASFR

~(CWR) -

"CWR)

- (CWR)'

 XCw§)>

- (ASFR

20-24) - 3.1604
+8.0656 ©
+ 30.3342

15,2774 .

-'36.7928

35-39) - 7.9386
40-44) - 0.7062

s _"_\‘,..r N .

20-24) - 1.8147
6.6976

+ 2811879

15,0120

'38:0467

135-39) - 7.6868 . -

40-44) - 1.1181.
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ASFR 15~19'=_0.2783~(ASER 20-24) - 1.8147
ASFR 20-24 = 18.5593j(c(o<4)f - 2049237
- ASFR 25-29 - 16.8449 (C(0-4)) + 3.3946 - :
I ASFR._30—334 = 16._6177 (c(0-4)) = 5’0 0937_!.3*' "
ASFR ‘35239 = 13.8053 (C(0-8)) ;- 69,1511 - 2
| ASFR'40-44 =""b.47_80 (ASFR 35-39) - 7.6868
| ASFR 45-49 = 0. 1507 _(A-sFR44Q—;;4)f— 11181
. . One should _be aware that errors are cumulated both 1n_

predlctlng age spec1f1c fert111ty rates from the 1nd1ces and

VRN

from adjacent age groups. These errors may be small as the

correlat1ons between the ¥5d1ces and the age spec1f1c .rates

\and the correlat1ons between successive’ age groups are hlgh

Therefore no attempts have been made to.'correct ,fgg ‘the'

errors.\ o

/,ﬁ\\’//ﬂ 3 Evaluatlon of The Model Fert111ty Tables

\.
Model fert111ty tables “for. Canada are constructed in

Appendlx A for. dxfferent levels of crude b1rth rate,.general ‘
,fertlllty rate, ch11d woman: ratlo and percent populatlon
aged 0~ 4 years. Crude b1rth rag§s~?éng1ng from 10 to 40, at'

. A&U‘
- an 1nterval . of f1ve are us'

T
s

igenerate the f1rst set of
,the model tables. As. for the o-ggr three 1nd1ces, the range»‘

- of general fert111ty rate is frorm 45 to 165 at a. spac1ng of

.

}W%twenty, Chlld woman ratlo ranges from 250‘ to Tigg at"anr.
: 1nterva1 'of' f1fty, and the range of perce%t.; 8

years is from 6 ‘to 16 at & spac1ng of two.
Y . .

., 6

-
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/
An evaluatlon of the values estlmated by the four model-

tables‘ is' done - by comparlng the derlved total+fert111ty

rates to,the actual rates. The, total fertlllty rate .is

'employed in the emp1r1cal test because most of the analyses.

"used -as COrrectzon* L

.

1n thlS study are based on. th1s measure. - Table .3.12; shows

the; ratlos of. actual total fert111ty rates to derlved total

»‘fertlllty rates for the censd% years,‘1921 to. 1976

: «

e }-It‘ be ~seen from _Table -3.12 that the ratlos of
observed to. derlved total fertility"'rates are moderately

5h1gh ;forD most _of. the\years which’ 1nd1cate that the model

P

.fert111ty tables prov1de_.sat15factory vestlmates, of total.
;fertlllty rates} fThe ratios of the actual rates to those‘
.generated by the four 1nd1ces are similar. w1th1n hthe' nlne“
~.years-except for those values der1ved from ch11d woman ratio

'wh1th tend to under- estlmate total fert111ty rates Between

the two d1rect measures of fertlllty, general fertlllty rate

seems to be a better predlctor than crude b1rth rate because -

'theﬂ total fertlllty rates est1mated by thlS index 1s closer

to the actual values. As to ‘the 'two 1nd1rect measures\ of

fertlllty, -percent populatlonv aged 0- 4 prov1des 'better‘

'upest1mates of total fertlllty rates than, Chlld woman® ratiov
“:espec1ally - for 'fthe'r»years- ’before _1961“ After 1961,

.ch11d woman ratlo seems to prov1de better estlmates. .

-

It &s worth vto mentlon that the rat1os of actual- tou

der&ved total fertlllty rates presented 1n Table 3. 12 can berf

for - thei~

under- est1mat10n for_'oveg Stimatio ,{;ijﬁ:;;' - fertility



Table 3.12

Ratios of Obserqu'fb DefivedATotal'Fértility
-Rates for Canada, 1921?1976, ‘

ol
+

60

Year

CBR

“GFR

TCWR

|-
-

”% pop. 044 o

1927
o193
) ;fséju.
RTINS
1956
1561 |
1966 °
1971
 1¢978 '

1 0.9805

0.8333
0.9783
. 0.9025
0.9559
1.0287

1.:0554

0.8794

0.9720

0.9752

11,0271
0.9880
0.9538

0.9799
1.0226

%

1.0475.
“°0.9973
© 7 0.9461

L1314

2367

1145
1.1738
.1291
L9570 -
-0555
L0651 .

3138

j .

S

0.9383
" 1{.0208
1.0766

.9051

0
0.9927

10.9846
0.8387

0.9320 -

0.9133

o




e

observed to. derlved total fert111ty rates vary from year to -

I

year and from one predlctor to another~ pred1ctor;H‘A;7"

'rates.VA correction,factor"is developed for every"yearf'and,ff

. for ‘each set .of model tables as the dlscrepanc1es oﬁ the‘n

vcorrectlon factors w1ll not be used because the 1mprovements"

corrected total fertlllty rate is obtained-‘by multlplylng--
the _estlmated value from any of - the four 1nd1ces by af

'correctlon factor of the correspondlng year and 1ndex, -such‘

-

,;adjusted value 1s needed for the year 1954 and 'u51ng crude“

R

in - the' adjusted values are not 51gn1f1cant and the use of

’correctlon factors does not alter the pattern of fertlllty

v

‘as ﬁthe‘ correctlon factor of 0 9805 w1ll be used 1f thed'

'blrth rate asfjthe predlctor. In the follow1ng analyses,_f



4, Appl1cat10n of- Model Fert1l1ty Tables To Major Rellg1ous, :

‘ Ethn1c And L1ngu15t1c Groups In Canada

It 1s known that 'in - order _to;'lnvestfgaté*‘fertilityvt

patterns in] Canada‘"it'"is ‘importantr*to have a - complete

schedule of age spec1f1c fertlllty rates by var1ous, soclal‘

. v . .
\.." . .

4 ) o

1]

1

1nformatlon is_ the .appl1cat1on :of mathematlcal models to

» PR
o 'x
[ . .

census data, such as model fert111ty tables.'
'gfIn”Tthe precedlng 'chapter, model fertlllty tables for

Canada were constructed oh the ba51s of the experlence of

all h prov1nces. in Canada (except Newfoundland) betweeh

the years 1921 and’ 1979 Llnear regre551on was employed w1th"'

1Y

'the"lndependent varlable be1ng elther Chlld woman ratao or.

.. %;I
percent of the total popq%atlon aged 0 4 years aqév
dependent varlable be1ng one"?of~rthe seven age spec1f1c

fertlllty rates. Thu37 5 total‘7oﬁ seven -equatlons were

In thlS chapter, age spec1f1c fertlllty rates by major'

re11g1ous,j'ethn1c and mother‘ tongue groups.1n3Canada~for'f

e . N b

1951 1961 and 1971 w1ll bef'estimatedf u51ng theSe:vmodel'y“

economrc ”statUSes. However the v1tal reglstratlon of blrths .
' ‘does Tnot collect detalled data onfdthe_d soc1o economlc

'pecharaCterlstics'pof-the parents; such as rellglon ethn1c1ty-

b
derlved emp1r1cally for each set of 1ndependent 1nd1cators.;

fert111ty tables based chlld woman'_ratlo and percent__

populatlon aged 0-4 years. AT compar1son of our resqlts'lw1thjﬂa

.
R

G Ce2

'*Q;Jand‘mother Eongue.. One 'ofi‘the‘ way5~_‘f obta1n1ng suchf‘v“

".: l’l(,-

e
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ipse presented 1n the two census analytlcal studles w1ll be

e

made. A dlrect compar1son cannot be. done‘ because athese

studies ‘employed cohort .measures,luwhile agerpecific.
. . ot ‘.. L. R

‘fertility rates and. total fertility -rates are period

. measures,

“ . O . . \

ot ! * -

ré;Jm Est1matmng Age Spec1f1c Fert111ty Rates “And~” Totalf

Fert111ty Rates/By Rehg:on S .'_ O

Sy
&

B ‘-Estlmated age spec1f1c 'fertlllty rates v andv totalt'

fert111ty .rates for 51x major rellglous groups are shown 1nwh

‘ Tables &, 1 and 4 2 These results are obta1ned by feedlng

N - r’d ’

- 1nto_vthe, regress1on equat1ons (the equatlons are shown in®

PR

l‘ﬂchapter three, sectlon 3 2) values of Chlld woman ratlo ”¢£
h; percent populatlon aged 0 4 &ﬂars 1n the dlfferent rellglousg

‘groups. Age- spec1f1c fertlllty rates "for‘,the ;agef groups

i

,151§f19 40 44 and 45- 49 are predicted from that of age groups—«‘_‘

"Vfggofzi"35 39 and 40 44 after the latter have been pred1cted

f?bm' e1ther‘hone.fof the. two ,1nd1ces. In the twWo tables,ff;

Protestants 1nclude Bapt1st 0 Lutheran, g Pentecostal

Presbyter1an Salvatlon Army and Unlted Church on the other _d
“”{vhand Cathollcs refer to both Roman and Ukra1n1an Cathollcs.u‘

"Prlor ”to 1971,-'CanadLan censuses d1d ‘not dlfferentlater'

.o -

'.E'between Hutterltes and Mennon1tes as two separatequellglous'

groups. Both QFOUPS were doded as Mennonltes and treated asfn:

- )

"f'a 51ngle rellglous category _\-}m R ff “;1

')it lis' ev1dent from the two %ables that Hutterlte and

i .--,‘ o .

-_Mennonlte,tMormog:>and Cathollc were the hlgh fertlllty!

A

L.
A3



Table‘4v1

- Estimated Age- Spec1f1c Fertlllty Rates and Total Fertllaty

.Rates. for Selected Religious Groups. Based on

Child-Woman: Rat;o,vCanada, 1951, 1961, 1921

' Ard Year TFR 15-19° 20-24  25-29
" Catholic SRR o o e
© 1957 - 3526 51.7 .192.4 195.9 139.0 87.8  34.3 4.0
1961 3816 °55.9 207.4 208.5 150.6 97.2 38.8 4.7
1971- © 2170 - 32.2 122.4 136.9 84.9° 43.5 '13.1 0.9
'Protestant o o I :

.. 1951 - 2831  41.8. 156.6 .165.7 111.3  65.1 23.4 2.4
-1961 3076 ~ 45.3°169.2 ,176.3 _121.0 .73.1 27.3 3.0
1971 ~ .1855  27.7 106.2 123.2 r 72.3  33.3 1 8.2 0.1
Greek Orthodox ‘ S - :‘ 5‘ ‘;"  '1 1
1951, 2004 29.9 113.9--129.7 .78.2 . 38.1 10.5 . 0.5

1961 .2294  34.0 128.8 "142.3 - B89.8  47.6 15.1. 1.2
1971 . 2080 31.0.-117.8 -133.0 81.2 ..40.6 11.7° 0.8
1951 . 3703  54.3 201.6 203.6 146.1  93.6 37.0 - 4.5
1961 4074  59.6 220.7 219.7 - 160.9 . 105.7 42.8: 5,3
1971 2426 35.9 135.6. 148.1  95.1 51;9 17.1 7 "1.5..
- Jewish . RN R % T
,1951, 2424 35.6. 138.5 147.1 94 51.2 16.8) Tet
19617 2109, 31.4° 119.3 134.3 824 .. 41.6 ;12.2 0.7,
.J1971 ;1399,- 21,1 82.4 103.2. 153.9-“18,2' 1.0 -7 0.0
- Hutterlte and Mennonlte o -
1951 3332 . '49.0 182.4 187.5 131.3" q !57 31.27 . 3.6
T 1961~ 4138 »,60.4.,223,5. 222.1 163.0 -“{tHEa 43.7 5.5
1971 3079 45.4 169.6  176.5 -121.0 73 0 27.2- 3.0
, S L o S L o . A

Age Spec1f1c Fertlllty Rates

- ‘Religion

-30&34_ 35 39 40= 44 45 49‘




ok ) o ! Tables 4.2

Estlmated Age Spec1f1c Fertlllty Rates and Total
" Fertility Rates for Selected Religious Groups

%\

Based on Percent Population Aged 0-4

Years, Canada,

1951,

1961,

1971

,7. 6

Age Specific Fertility. Rates

“Religion B ‘
and Year TFR 15-19 20—24 25-29 30-34 35 39 40- 44 45-49
,Céthblic T N : ‘ -
1951 - 4450 63.6 .234.9 235.3 .178.,7° 120.9 50.1 6.4
1961 . 4505 64.3 237.5 237.7 181.1::122.9 51.0 6.6
1971 - 2568 38.8 145.9 '154.7  99.1 54.8 -18.5 1.7
i Proteséant' e R o . S
~.'1951 3405  -49.8°-185,5- 190.5 134.5 84.2 32.6 - 3.8
. 71961 . 3428. 50.1. '186.6 191.6 -135.5 '~ 85.1 33.0. 3.9
19714 1985 31.1 118;4._129.7 74.5 34.4° 8.7 0.2
' Greek Ofthddox:. PR R .f : - LS '{ | o
1951, 2395 . 36.5 137.7 »147.3 -81.8 48.7 15.6 1. 2.
‘1961 -, 2532 38.3 - 144.2 - 153.1 . .97.6  53.6 .17.9 1.6
1971 - 23327 35.7% 134.8. 14%56Ju;q%32 - 46.5 14,67 1.1
i‘Morhonf  .-~ f: R - »f ‘L7 N ,f:*
1951 - 4631-:-65.9  243.5 243.1 186.4 127.3. §3.2.4.6.9
1961 . - 4710 "67.0 247.2- 246.5 .-189.7 .130.1 54.5 7.1
- 1971 ..-3035 44.9 168.0 174.7 -118.9 71.?»}26;4a 2.9
Jewish : -f{v‘ g ”,' ' : e I
-1951 3216 : 47.3 '176.6 . 182.5 126.6-- 77.6 29.4 3.3

- -.1961. . 2253 34.7 131.1..141.,2  °85.8 "*43.8 13.2 : 0.9

*“_1971 " 1369 22.8;‘ 88 5" 102.6-_)47.8 12.2 0.0, 0.0
L . . : B e .

: .Hutterlte and Mennonlte o e R ' o -

- .1951 14148 59.6 . 220.6 . 222.4165.9 - 110.3 - 45.0 - 5.7
.2 1961 4730 - 66.7 '246.1 -245.5 -188.7 129, 2 61.8  B.2
1971 3054 ° 45.2. 168r9 175.5 " 119.7 71 9 26.7 - 2.9

% .] .
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fgroups, and théi%stotal'fertflity rates.were similar to each
.other -On‘the other‘hand women of Greek orthodox faith had

the lowest fertlllty level in '1951 nand were' replaced ~by

‘ Jew1sh ~women “in 1961 and 1971, ThlS is 51mllar to the

EE— re5ults presented“rn_the 1961 census analytltal study though_
the' rank order ‘of;'the- rellgLous _groups accordlng
fertlllty ' notf exactlyl‘the same . For_ all<htypes'aof
re51dence,v ‘Henrlpin | (1972' y p. 197) ohserwed‘uthatb fhé”;
Hutterltes and Mennonltes recgrded he h%ghest fertillty,“

khf’ v”fgllowed by the Cathollcs and Mormon women Yet 1n most
‘c1rcumstances, fertlllty preformance of these groups d1d notl

?dlffer greatly from each other 0 ‘ the other hand the

fertlllty of Protestant and Jewlsh womenfpwas the lowest'

?among all the rellglous groups._”

'as closer to the hlgh fertlllty rellglous groups_ thani
',to the Protestant or. Jew1sh women. The total fertlllty rates_/
‘i,of Greek Orthodox women seemed to be exceptlonally 'low in

'Tables.'4;1' and 4. 2 1n partlcular in 1951 and 1@61 as. the:

,»rates closely resembled those of Jew1sh women. Thls may beyf'

i

'explalned by? the radlcal decrease In feEt111ty among women- o

,of Greek Orthodox fa1th as mentJoned by Henr1p1n (1972 pp
| 2oo 202) o 5‘1,~ a"»}fi R ,f\’;pifta'
_f:'The' age= spec1f1c: fertility‘ fafés' generated by ‘the"
percent populatlon aged 0 4 years as predlctor are generally

jh1gher~than those generated-'by ,chlld woman ~rat1o.qglt is&yl



belieVed that the,model table-‘basedhﬂon“child-woman -ratio
under est1mates “the. fertlllty rates{tf' Hutterlte andﬂ
Mennonlte, Cathollc and Mormon, espec1ally in 1951 _%the:

’ total' fert111ty rates of these groups should far exceed the'

““—7"——“““Canad1an“average“of—3503‘ch1ldren per“1000 women.'
From ~1961 to 1971, fert111ty rates had dropped for all-
the rellglous ‘groups, . in partlcular‘_the high ‘fertlllty

":*fw‘@‘ roups, conse uentl a convergence in fert111ty rateStamong
vl\. g q Y )“,

the varlous groups can be observed (Flgure 4@1)‘. Flgure 4. 1

v

ekfﬁMshows that Cathollcs had the< most .rapld drop in total
an *_ fertlllty rates, from 4505 Eo 2568 chlldren per 1000 women, |

el .
a d1fference of 1938 chlldren per 1000 women 1n ten years A

o’

‘gamllar downward trend in fertlllty rates among Cathollc was

fobserved by‘.Balakr1shnan, Ebanks and Grlndstaff from the
‘.;1971 census data. They concluded that thls' changej,was‘v

'largely related to the radlcal decrease in fertlfqty among
’1.French Canadlan Cathollc 51nce 1960 s L.-y | . o

h;IFff¢a d-also be seen from Flgure 4 1 that the total

<

\fertlllty rates of Jew1sh women dropped between 1951 7and“"‘"

:1971 desplte 3’h. fact that the fert111ty rates of other

~

'rellglous groups recovered sllghtly in” 196?’ -ThlS- rlse ”in,f’pf

Jf»fert111ty in “the» late' f1ft1es was prlmarlly due to the
‘:maklng up of postponed b1rths and marrlages and early t1m1ng
of b1rths. The total fertlllty rate of Jewlsh women decllned ".
”from 3216 chlldren per 1000 women 1n 1951 to 1369 chlldren

. per 1000 'women' in_'1971 a decllne of 57 per cent over a

f’Th1s flgure is based on Table 4 2
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Flgure h 1 .
- Total Fertlllty Rates for Selected Rellglous Groups.‘
‘.Canada, 1951, 1961 and 1971 S ‘ :
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. 4 2 Est1mates Of Age-Spec1f1c Fertal1ty: Rates -And 3% :
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Fert111ty Rates For Selected Ethn1c Grougs

Canada is  an ¢ ethnlc .mosalc\\wherez d;iier nt ethnlc f""f
A ‘ . _ AL R o .
G groups ”are permlfﬁed . .to preserve thelr tc~lture 'and-;
a’“ . . vy - o . ._,_ . !
& tradlt;ons. Many reséqtchemsxhave exp101ted the ethn1c1ty N
S 9 RSy ) by . v S o f"‘,.

?ndata from Canadlan censusesrto po1n% athMMe d;fferentlals ;:: L

. PR
; ' -eqyatlons,
. ',--These rates far
an', 1nd1v1dual s ' self 1dent1f1cat10n w1th a part1cular4 )
K ) e s 0 \l"&- ‘.-‘ ..
S . cultural group And :the, deflnltaon-“é ethnxc;ty f at
- B . . o St ‘ . ‘;’\“h:, .
REE Canadian re51dent does not 1nd1cate the generatlon to whlch P
that’ person belongs.w -;addltlon, it does fnet g1ve~-anY-' X
“.welghtage.'to the ethn1c1ty on the female S (movherfs) 51de
PR ',-:,; : K2 ] ’ﬁ"' S P ’
and-to the p0551b111ty of mlscegenathn. The -dlmens1on§ off L.
'accul@urat1on ‘and a551m%?atlo“ 1gnored ‘

o ' o _
researchers e
aY\;-v to. LA T

AR census deflnltlon.
qxcontlnue- to"gﬁentlfy fettgh1tyv‘ ﬁgerentaaIS‘dhong varlouéf

-t : N . 4 ! :’, . +,
DI ethn1c groups_ W,y“ T -
B A ; e a,.,‘ 2
I % - o’

Ce

C ,ﬁ'; rt can be seen from Tables‘4 3 and 4. 4 tnat 1n‘term§ of oL )
'ii..-‘-: . e . L R 1& . @ y ,,_'. . p ol

,f_ s mank from h1gh ‘to low fertlllty,; for the1;s§mea*i ar . the; W
e o y o - : IR e -o?i%g"_ e -. ST 4

o R R ‘ C BRI X b‘. \ . . ’ L A ',"‘ B ‘ @ ’ - l - ’ u".-,', u ,r?‘
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I .. Fertility Ratg!
i ) -7 on Chlld Woman Ratlo, Canada,

-

Table'4 3 —

f

L
2 i,
[ ’
g
'X'v’A ~
-2

Esblmated Age Speqlflc Fertlllty Rates a&d Total
zfor Selected” Ethnlc Groups Basedf
1951 '

~
e
=

1961, 1971

bl

M W T
g P
P T

o Ethnlc
o fGroup,
) Year:

2Qp24

B

d: AgeTSpecLﬁLcAEentLlLty‘Rates - S

25 29 30-34

" Y

-Britféﬂ Isles '
19514
“1961‘
51971 .

3148
2095,

,French
e QJ9M‘. 3662 °
N VAR
i, German- ..

B 1951 .. 2913

§ 1961 " 3476.
e ' 1971V 1985

e _Itallan o
o T 1951
" 1961
f1971

2585*
2696

» ';‘Jew1sh ) -
1951 - 2516
1961 ~2271:
- 1u1971 1444

T afNethq;iandg
;«,.'”1951= 3;08

L1961 a3eT

e 1971 0 2387

P 'POllSh
e 7019571
7 -1961/

2450
- 3058.

aﬂ.~1971 1401
;) w“Scandlnav1an
“oo 19571 3022
’ L2196t 3287

L e ae7t

R 9‘, ﬂi R N

1838‘

f2994_.

» 3616
53.7°".

71923 . 28.6, °

., 3850 «

21.8

47,2~
;5.4

'”44 5t

P
e it o
. B -

168., 0"
172,9"
.118 6

43, 1.
46, 3
31.2,

53,0 197 1.
199.5 "

109. :

‘42,9

5.0

296

'M\" . ‘.f \'u i3

38 2 143;8
56,4 :209:2

3%%8 149. 6

;140.3[

160 .8
1.89.9.
112 7

33.7°
_"8}.7
176.0
234.8

133 6

- 63.5

ua,-‘»v

. 13659
451
21?.,

82‘

166}4
48,3 180.1

27.5

m »“

127.6 -

;3103.3_7

H

t',’ ¢

172“85
1 479.5
133 7

199’. 8 !
201.8 "
126.0

e
R

’ ~ o RN

114 5
T137 %
"77 5.

l R

169;3
193,77
128‘9

e . -
ELADE o

’i5510 161

210.0 15159

45%8'1058
IR

152. 6
141.3
105.2

98 7
.88:9.
55 7

182“*13«» 12%; '“3
231,6 1.8

146 4ﬁ§ 93 5;

PR

ﬁiggji
17555,

96 0
120.3"
53.9-

7.8
.123,9 "
819

R B
1428
44,4, .
_74.8.

%

n“il{l:\ "
135-39 10-44 "45-49 - .
L s — P . 'ﬁ‘ .

26,0 .2
28 4 ]3
12 0 =0

3517'
36.4 4
8.2 -

"70.4
5.4
41
Y

90;%f
92.2
35.3,

Aty G
N .

' - A';
© 57,1 %ﬁiﬁ.,-f
9834, 39,3,
160. § 21%3

5y 1
. 46, sg'v 1
;»19 7 4.7 0.

%;.. . f'“' -
52,7 «17,5¢f'ﬁu
72.5:727,0 2.9.
18. 3" ;1;1» 0.0

e
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,
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R - ,ullTab¥é‘4}3 (cbnfihﬁédﬁ
R 10 R 0 S AR

Ethnic  © _ 'Age;épecifi&QFFrtili;y Rates
Group, a ‘ L T ) i
Year ~ TFR 15-19° 20-24 25-29

30-34 35-39 40544 45-49
- e — ; — ——— T W
o R -

. ,q?.'w . o

TR )
-, Ukrainian> - ' S : T *
1951 - 24327 .36.0 - 135.9 148.3 95.3 52.1 17.2
1961 -7 2983 - -43.9 164.4. 172.3 117.3  70.1 25.8
1971. . 1631 24.5  94.5 -113.4 63.2 25.9 4.7

oON =
oo

~~.Indian and Inuit , - R A
‘s 1951 5112 . 74.5 -274.3 364.9. 20%<3 -~139.5 59,0 -
o0 49617 5999 © 87.8  320.1 303.5 ZB3%;Y 168.5 .72.8
w. - +1971 4573 - 66.8 246.5° 247,%7+180%8 ; 121.9 - 50.6

<2
[S2RVo e o)

‘ 7\&f;.
: . ' HKsiam S T o o
. 1951 32684 0 39.6 :149.0. 159.3. 105.4. *60.3  21.7
;. 1961  .4150. 60.7 -224.7 223.1°163.9:108.2. 44.0:
Fo1977 2529 ° 37.4 141.0 152.5 .-99.2 . 55.3 - 18.7.

—N N
e e
~N Ut —
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RSP e LT
Y “_ ks Table 4. 4 ' Lo B oA
Estlmated ‘Age- Spec1f1c Fer llty Rates and Total
s Fertility Rates f%r Selected Ethnic Groups
' P, _pg Based’ on Percent Population Aged. 0-4 -
N I ﬁgaYearsL ‘Canada, 1951, 1961, 1971
— .Age Spec1f1c -Fertility- RatEb )
Group,. S _ T =y
 Year TFR 15719 -~ 20-24 25—_29 , 30—34 35- 39 40- 44 45> 49
British Isles -« - S o 3  . R
1951 3574 52.0 193.5 197.8 .141.7 90.2 35.4 4.2 -
. 1961- . 3452 50.4 187.7 192.6 136.5 85.9 33. 3.9
. 1971%. 2261 - 34 1 141.5  86.2 44:1 13, 0.9
I R .. ; o . ' . C
French SR L , St ‘
1951 4604 . . 241.9 185.2 126.3 -52.7 6.8
1961 - 4368  62.:5% .. 231.8°:175.2 118.0  48.7 6.2
‘1971 2269 - 34. 9 131.8 141.9 86.5 44.3 ~13.5 0.9
'4‘ " . . . . :
GerMén . ‘ . s e
-*é°1951.r 3621 52,7 ,495;7 ©199.8. " 143,7 91.8 ‘@6.2° 4.3,
1961 - * 4297 + -61.3" 226.7 ~ 227.9 17F74  114.9 47.2 - B, 0% .
1971 2292 ~"35.2 132.9 142.9 " 87.5 .vgs;z - 13.9 fQ. .
Itallan S v‘,i' o i | '
1951 . 3177 . 46.8 174.7 --180.8 .
-1961 . 4910, 69.6 256.7 .255.1
1971 3283 48.2 " 179.7. 185;3
PR Jeﬁlsh B S R
L& G951 - 334% . 49.0° 182.5 187.8 131, 9
1961 - 24p2.  36.6, 138.1 "~ 147.6 ° 92,,1,2u
;. 1971 . 1440 23,8 92,27 106.0 51 i
| _ Netherlands - R 1_1., o  . P SN
R _" SELN 3979 " 57.4. 212:6 215.1 158.8..104.4 4272, 5.2
o . ’1961 « 75077 . ( 71.7  264.3 - 262.0 “205.0 1428 .60.5 80
T 1971 2701 114055 152 2%&160 gg 104.8,3 59.5- 20.8 C.2.04
{ﬂ ‘o Pollsh .~ R o ® o vja;'flA ] ‘ )
‘bn'{' 951 3255 47r8“178.4,.184.1 128 2 79.0,30.1 -:3:4 .
,~*@f1961&¢. 3387 49.2 . 1&3;4’1188;7(2137 7 °82.7. 31.8 ..3.7 .
oy 19113A731496 . 24:6;3‘95.0 '108,5 53 .6 17.0. 0.4 0.0 « L
. - , | ! » . . 4 ' « . . ‘. | Hd 11’- PRV
y »49 8 -185‘5 190.5- '_134-‘.,5_] B4T2, 23.6 $3.8°
5’L' _”,:'53 0’ 196.8 ° 200.8 144.7  .92.6 -36.6 4.4 .
e B - 30597 117.5 - 128.9 73.7  33.7.° 8.4 0.3
R y L ' T S I S e
?ﬁ‘-‘: .. ' r._l' . &:’- LY @ : ‘ g;‘i%‘ :.. i :"%“;‘v:\ g‘ -
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‘“Table_4;4 (continued). o '
:"l:‘; g\.} & _ o « .
-~ i o : . o
. o A . T s S Y
Ethnic . Age~Specific Ferthgyy Rates .. e
. GI‘OUp r SO . oy R =

~ .Year

TFR  15-19

20-24 25-79 30=34 ' 35-39 40-44

45-49

1951
1961

L 1971

Ukraiq?an-ﬁ%;,

4

. . .
Lt e

ot
Y

3279 48.1
52.3
. 279

3598
1744

Indian-and Inujit

1951
1961
1971

.*Asian . .

1951
1961

1871

.4438

5653 .79.4.
6412 * 89.4
5197 -~ 73.4

2351 - 35.9
63.4
3279 48.1

~

R0

179.5-

194.6
106.9

1291.8
'327.6
27052

1

) TR

135,.7
23884

179.5

Yis
N
¢

- 185.2

198.9
+119.3

e

.286.9

319.4 -
267.4

145.4,
25,8
7 185.2.

129.2
- 64.2

210.3

. 90.0
178.2

- 79.8
91.0
25.8 -

142.7

il

229.6 163.2-

261 .7 f 11 9.8 Vi
47,2

47,2
120.5 .,

129.2 ~ 79.8.

| 3Q. ; 5 s
35,8 -
4.7 -

70.3

83.0 -
62.7

14.9

49.9

L7}

30.5

P
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ordering is not the same in both tables. Broadly Speaking,
R Indian and Inuitl Italian and Netherland people ‘exhibit high

fert111ty levels while Jewlshg Ukra1n1an and POllSh people

*yl,:f ‘ qare characterlzed by low fert111ty rates. The two census’

4, e

s analyticalistudies‘also’found that thef Indian and Inuit
IR ‘ i

é;.t: 5 wpmen recorded the hlghest and the Jewish women the lowest
"y -;3;{ e

) "/#n Eertlllty Balakr1shnan, ‘Ebanks ‘and -Grlndstaff ~dodcluded
oA \

‘ ”‘*' rthat .the, fertility of the Indlan and Inuit was more than

5
detected in tables 4 3 and 4 4

In 1951 Indlan and Inu1t women _were‘ remarkably more-

“

: ﬁertlle than women of other, ethn1c groups. On the other
. @

hand Ukra1n1an women (Table 4 3) and"A51an ~women (Table’
n4 4) were the. least fertlle. ‘The - A51an people had ve%y lowd

‘l fert111ty rate Ain 1951 because many of the small number' of\~

g

A51ans 1n Canada were h1ghly educated professzonarf For the

other low fertlllty groups, such : Jewash Ukralnlan,

ot S

-

'x‘Q

;": Y fertlllty ratesw

In 1961 the hlghest fertllltﬁ“group was the Ind1an and

Inu1t wh11e the grpup that had the lowest fertlllty rate~was

ki
b P N -

post-warq baby boom, years‘vthe, Jew1sh peqple weme Tstill
( Y ng‘

Y chanacterlzed by a low fertlllty level of hav1ng a tOta1:~'”

% fért111ty rate ‘of] about two ghﬂldren whlle other ethn1cfigﬁﬂw

/

groups had completed famlly 51ze of three or more chlldren.

R e ' e s

double tq5t ‘of the Jew1sh group " This phenomenon can also be'

not very mean1ngful because they had. very 51m11ar rtotal‘

P

Pol1sh and Itallan, the1r order1ng in terms of fertlllty was -

the Jew It can be Seen from Tables 4 3 and 4 &’that 1n‘uthe L

?'-f .




;Theirank’order‘of‘ethnic groupsbinyterms of fertility
- did lnot: manifest any drastic = change in- 1971. Indiandand,’
Tnuit women Stlll had the largest COmple€Ed 'famlly size 4 -
whlle POllSh and Jew1sh people had thegggwest.'A'point worth

1.

mentlonlng is the rap1d decllne .of fertility ‘rates among.

y.éﬁfl,‘ French women. “Between 1961 .and 19771, the total fert111ty
.'l‘." . . \‘L

' :rate of French ethnlc group dropped by about . two chlldreny
lnl-the latter_year French fert111ty level was either very

‘similar to or lower ‘than the fertlllty level ofﬁ British

e

women;v'This convergence in. fertlllty rate5’~between the .

” French and the Br1t1sh 1s also mentloned 1n the 1971 census~

R

'banalyt1cal studlest .‘ R e
4, 3 Estlmates Of Age Spec1f1c And- Total Fert1l1ty Rates For,

Mother Tongue Groups fﬁ' 7;:, N f

Mother tongue 1s con51dered by many d%mographers as an
: R ,;c- R T j
'1mportant varlable to 1dent1fy cultural groups However, for - -

"-a Canadlan of second or h1gher order generatlon hlS voﬁnff"

.o

' mother~ ongue 1s usually replacedjby Engl1sh because of the

u overpowerng 1n£luence of the Engl1sh language Canada., ;.luf'{
. 9, L ; "‘W o I‘ .‘; -’ '- , ;'."4

’ j'»f:'ThlS phenbmenon"i -‘becomlng more obv .us 1n recent*years . A

LR 2L S 2
ﬂéi,‘ ﬂbecause manyfnew arrlvals c':Aspeak %nd :understand g%QIISh e
) .. ) WReE S N -,".43"‘
;,fluently.“ In addltlon,gfor‘many m1xed marrlages, Engllsh 1s
R 3 .
“.usually selected asfthe mother tongu? for the ch1ldren.;ﬁ¢"'

4.

.

A

the same procedures gao*sets of fertlllty

:} % estlmates;by mother' tongueqvwere»~gen§§ated based vonflthe;‘ :
. Fr 7 3 I

re556551ouwiequatlons (Tables \4 5 and 4 6) E1ght mother

o
5 . cl'-. *
[ . LA S .‘ '."-'.».- e
- R
; [N
? >

o -




Uftongue groups wvere selected 1n1t1ally but- the percentage of

0= 4 chlldren is so low in some. groups that the' estlmated

. e . \r . "
AR age- spec1f1c fertlllty rates. 'and total fert111ty rates of
B e B :

'»;such groups are. not meanlngful Thereforep_the ‘follow1ng

”'analysrs w1lllconcentrate on*only four mother tongue groups

‘which are‘EngIYEh Ital1an French and Indian and Inuit

o P . “'It' can be seen from the two tables that- Itallan had

A ¢ B

very low fertlllty 1n 1951 In view. of the small ‘number_ of

i cases, these‘ estlmates .do not seem to be reallstlc. From'

BN

then on, the total fertlllty rates 'are .w1th1n reasonable”

| l;mlts 'as. many Itallans 1mmlgrated to Canada startlng fromﬂ'
1951, B B ,._' ~‘-‘fg’<", S
" ‘... For- 'all th three Years rthe Indlan _and Inuit,h

!

-populatlon had the hlghest fertllltyséfl

speak1ng group had the lowest fert1u'll

"1961 French speak1ng ‘women had the»lcw§4

1971 lni'1951 French speak1ng popUT_ *. .,mﬁi;;y
pﬁboup Whr

{

'5:3°“ff;ixh1gher fertlllty than :the~ Englzsh

. ,.lireflzcted the past hlgh fertlllty perfor%afﬁg,
SR e o

TR Af~7;rpeople. Startlng from 1961,,:EreanfSpéakin‘

'Vfws1m11ar but lower fertlllty than Engllsh-speakl_'

‘v*fthe 1971 census analytlcal study, Balakrlshnan,

tﬁgf}ﬁgdthrlndstaff also observed a rapld decl1ne Ln fert111ty rates . 0
A. : '}‘E ;V“_g\"-*g_ a L’¢',,, L

”Loung&French speaklng women between the ages of 15 and” -

They also ggund that the1r fertlllty was lower than that’;

of'the Englash”speaklng w0men. Tne dlfference in fertllltng

n,,

rates getWeen theé two groups 1s larger 1n 1971 whlch 1s'

" CE . [ . Ny
v . A ,.b"." _'.'l‘ ST % .‘ O ‘-‘. S i .
‘ SR . “"*;d' TR, AT w
S ] N . L . T - T
. 5 A P N . . . , N .
‘ et . .
O S - SR -
i L i, . PR a0 At S
- o g0 - I i . . )




Table 4, 5
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Estimated Age Spec1f1c Fertlllty Rates and Total. ng%{llty
Rates for Selected Mother Tongue Groups Based‘on'
.Child-Woman Ratio, Canada, 1951, 1961, 1971.
0 ’ " . "
| T ’
= Age Spec1f1c Fertlllty RateS--
15-19  20-24 25-29 30-34 35-39 40-44 45- 49
English. * * R - L
1951 3368 49.5 " 184.3 '189,0 132.7°1--82.6 31.8 3.7
‘1961-. 3848 56.4 209.0 209.9 151.8 .3 39.3 4.8
1971 2368 + 35.1 -132.6 145.5 92.8" .0 16.2° 4.3
" Italian . Lo R - ”;
1951 941 14,0 856.7. 84.6  34.0 .0 0.0 0.0 -
1961, 3105  .45.7 - 170.7 177.6 122,22 ~74.1. 2757 3.1
1971'  2144 v 31.9 121.1 135.8. 83.8 W7 1207 0.8 -
Frénéh , w o e | e "_.: Y
1951 3478 - 51.0- 189.9 193;8 2 137.1 86.2:.33.5 3.9
1961 3409 ©. ~'50.1 186.4.%190.8 134.3 . 84,0 °32.5 3.8
1971 1815 ,27.2 104,ug_121.5_ 70.7. 32,0, *7.6° 0.0
“;hdianland Inu1t ‘ wg o | -‘:_f'g R
1951, 493&@ "72.0 . 265 4. v257 '3 ..195.4 _133.3‘—56;33  7.4
1961 8214 - -76.0 . 279.6 %269.3 206.4 142, 60.6 «.8.0
‘ 7971 4611 » 6793 -248.5- ’32‘4‘3 1.:182.3 123.2 51.2 6.6 ;Eifgg -
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. Table 4 6
-~

Estlmated Age- Spec1f1c Fertlllty Rates and Total Fertlllty

1971 5064 71

.Rates for Selected Mother Tongue Groups Based on Percent -
Population Aged 0-4 Yea;s,_Canada,‘1951 1961, 1971 -
" Mother Age Spec1f1c Fertlllty Rates.
g Tongue, - L
- Year . TFR ‘15?19__20:24 2529 30_34"“35_39“1b_11_15 49“
- English - | A
1951 4073 . 58.6 " 217.1 219.,2° 162.8 107.7 "+ 43.8 5.5
1961 4238 60.8 224.9 226.3 "  169.8  133.5 46,6 5.9
1971 2627 . 39.6 148.7 wLQ? 2 101.6 56.9 19.5 1.8. .
Italian - . . . g:’uw . T
1951 = 905 - 15.5 62.3 78.9 24 .4 0.0. 0.0 0.0
1961 4093 58.9 218.0 7220.0 163.6 .108.4 44.t 5.5
1871 2729° .40.9  153.5 161.6 105.9 606.5" 21.2 2.1
‘ - ) . . N v o, . - I" . . ) .
French o T o o -
R 1951 . 4431 63.3  234.0 '234.,5 .177.9 120.3 49.8 6.4
. 1961 4101 -59.0 218.4° 220.4  163.9 108.7 44.2 5.6
1971 2143 ‘33 2 125,9 '136.5 81.2 -39.9 . 11.4 0.6 K
- T : N
-Indlan and Inuit B ot - . _ ‘ :
1951 5437 ~ 76.5 281.5 277.6 220.4. 155.6 66.7 8.9
198 1 345  80.0 294.0 288.9 231.6 164.8 '71.1 9.6
.6 8'.0:

<263.9. 261.6 204.7~1142}5;_60}4‘_a
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"abbut. 500 children per 1000 women. On the other hand.'the‘ﬂ
difference in~ftotal' fertlllty rates between people ‘ Es
dfc: ' .British and French ethn;c orlg1n was abou(“ﬁ72 chlldren pert

1000 women. The dlfference between thajtwo g oups is moref'

G
o

‘;ﬁ pronounced by mother tongue than by ethnlclty bndlcates that‘
,“ !

- —t e—_drastlcm*decl1ne_—1n—“fert111ty““rateS”"of““thecxfrengh“‘—““‘j
R onpulatlon is .malnly attrlbutable to the French speaklng\Q”“ T

group, who are#mostly resided,in Quebec
Betw%en :1961r and‘ 1971'- all ‘mother tongue groups &
,:experlenced a %rop in the1r fertlllty rates but’ the: Freﬁchﬁ
had the steepest decllne (Flgure 4 2)Ji The total fertlllty
L S 'rate of French speaklng women’ dropped from 4101 chlldren per7~.{‘J 4

S

'g1000 'women 1n 19617to 2143 chlldren per 1000dwomen 1n 1971 eﬂ"pja_;

2

#

’a decllne of 48 per ‘cent in a perlod ’) ten. ' ﬂﬁﬁgp: 'h anjjgh

«

‘,fresult thé‘ total .fertlllty rate of French spe--avw peoile g'

' jttotai: ”ﬁrt}llty rates QOff other mother toﬁgue groups were

'-converglng to the Canadlan average 1n .1961 and

“'Indlan s' and Inu1t s rates remalned h1gh as compﬁﬁed teg

‘._,, .

ithose of Canada as, a whole. ‘ e h ' »”;}:A _-', "i af',f
From' these results we' see that fertlllty d1fferent1a15‘

'fexlst among the wvarious: soc1al groups' in Canada._ Overall B

s o » - gl 3;_

‘the dlfferences among hej varﬁggs ethnlc, rellglous and

'mother'tongue‘groupél eem to‘be narrowlngt Slnce IQ@&,,thefii"

T’Thls f1gure is based on Table 4. 6 B hhhﬂﬂ;;‘ EEETCU .,‘.”

ar
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‘_.feffilityarates of . some of thg?high fertili:y gféﬁps .(eg.,'~:
 Cath61§c, Mo:mén;f ffench ethnic'ofigin énd Ffegéh—speakihg-w{  o
| éfoﬁps) are mo?ing down to"tﬁe' national le;élﬁ  feE}, the |

fértilityA rates of‘some“cplturalrahd"réli tAus gfoupé like -

. the Indian.and Inuit and the Jews are bz = .. unchanged in

the%“past_pwentyjyeaTSTfThéfeforemcuituLg. ;.vables4dOfséem—‘*“ff‘“
to belimpbrfant for fertility analysis in Canadai. '

T
N

- i . . o - N : . -
L 13 . - e e . - . .




5. Age Spec1f1c Fert111ty Rates 1n Newfoundland Results-'“

. <
. .
o . '

' From Model Fert111ty Tables,;

LI

"fertlllty__rates-—for Newfoundland “are, notmavallable because -

Unllke other provinces | jn : Canada,,‘v age sﬁec1f1c

' - - av.the blrth dataﬂby age of mother are not collected .as. a partp

(J

a<;;~:‘.vﬂ.ofjdthe' v1tal reglstratlon system.w Th1s makes fertllltyfd

analy51s dlfflcultgﬁor Canada fas‘.a- whole and‘ for thls,1

::fertlllty ratgﬁaare the f;%tlllty 1nd1ces that wre readil§
5f;. - » | acalculated f%@m v1tal StatlSthS. In order to obtaln more
:refrned fertillty measures, approprlate 1nd1rect esf&matlon
'iprocedures have be employed One pfocedure is to apply
S _necessary estlmates. L 4v'»'»"»gq - -T'V o o y,g

Iﬁ\chapter three, Qwo model fert111ty tables based' on

S e crude birth rate and[general fert111ty rate were constructed

(‘

~rin; thlS chapter. An evaluatlon of the re%§1t§g1s alsoﬂdonef

-."'«

.

- vv Al B

'Uslng Canad1an data between the years 1921 and 1979 Thesei
fertlllty rates and total fertlllty fates forgggﬁyfoundland}

. fby compar1ng the estlmated age spec1f1c fertlllty rates d:
vtotal o ofertlllty gvrates -‘w1th those est1mated fromf
5~adm1nlstrat10n~ records by Statlstlcs Canada;.(Perxeault;iﬁ’w

George and Duclos,_1982) '«*f'ff' &f}?;: _,;}, ;;1;; o

fprov1nce ind partlcular.. Crude b1rth ‘rates and ‘general .

2model fert111ty tablesL to Newfoundland and generate the‘:;v.

f:twof sets:of eqUatlons are ut1112ed to éstlmate age- spec1f1cn

)



’
i L . .
. . . ’

5 1 Est1mates Of Age Spec1f1c Fert111ty Rates h » S _

Estlmated ‘ age spec1f1c fert111ty _ratesf and._total‘
. s fertlllty rates for Newfoundland of the census yearsv-from o
'“*“**—“"—“ﬂ921——t0“—1976 ~arer shown~1n Tables~5~4—and—5~2 based~on—the—wmiw—j

N
. . L

two sets of equatlons. Table 5. 2 does not 1nclude estlgates »‘5
for. 1921 1931 and 1941 because. Newfodndland wasr'notlr,,?f,
;\1ncluded 1n the Canadlan census pr1or to 1951 It is becaUSev~¢ .

7Newfoundland had not jo1ned the Confederat1on unt1l 1949

/. ' g

g Hence, general fertlllty rates for Newfoundland before 1951

> . A ~
'. .. s

cannot be"computed .Yet crude b1rth\rates of the earl1er

T‘f,i. -years are avallable because the reglstratlon of v1tal events

. are fthe respon51b1l1ty of ‘the- separeate prov1nces aan‘,
)'f‘v territorles. R

Results 1n Tables 5. 1 and 5.2 are generated by feed1ng

~into the two sets of regre551on equatlons values of “crude-

~ ‘\» Sy

_blrth rates or general fertlllty rates for Newfoundland for
'selected years. Age spec1f1c fertlllty Jrates"for the .age"
bgroups 15-19, 20—24 40 44 and 45- -49 are\predlcted from that
vof age groups 20 24 25 29 35739»and,40f44,after‘the-latter‘?:_:
have- been predlcted from crude’ birthl'rates.‘eihef same
n;procedures are employed to generate 'agefspecific fertility

rirates for _the’ age7 groups 15 19 40 44 and 45- 49 in Table \'

» : A

Al

iAS.Z; On the whole, the values estlmated by the latter set of

. *equatlons are hlgher than those est1mated by the f1rst ohe,‘
espec1ally 1n the post war baby boom years. However, ,the‘_

gtcfertllrty 'rates in the two tables are becomlng more 51n11ar,4

in 1970's.



Estlmated Age- Spec1f1c Fertlllty Rates and Total

Table 5

—

8k

i Fertility Rates for. Newfoundland Based
;ﬂ&‘ "on Crude’ airth Rate, 1921-1976
) . S o
;“ ~.ff ‘Age- Spec1f1c Fertlllty Rates
2 vear . TFR 1519 2024 125—292¢30—34 '35-39 40-44 45249
f{i921}"3§o9_f 53.8 2006 208.6 1%5" 107%9 ‘A4-4, 5.3
1931 3287 45.7 ‘171.8;#182 zﬁ 13¢.2~ 85.6 33.5 3.8
L ig41. 3925 54??‘\291;4 209 37161, s',loa.Sg 44,7 5.3
L 1951 4754 65.0 239.7-_243;9  197}6* m36.3’ 59.1 7.3 .
T f.}95é' 5153 © 70.2 258.2. 260.5 214.8 452,7 66.1 8.2
4%7/ff £ 1961 5009  .68.3 251.6 254.5 208.6 147.5° 63.6 7.9
1966 [741d6f 56.6 210.2 217.3 170.0 115.4 48.0 5.8
1971 3478 8.2 180.7 190.7 .142.5 .92.5 36.9 4.3
1976 2760 38.7° 147.5 15037 111.5  66.7 . 24.4 2.6
| AN : o s




‘ _ " Table 5.2
"Estimated Age-Specific Fertility Rates and Total
Fertility Rates for Newfoundland Based .
on General Fertility Rate, 1951-1976 |

~

' Age-Specific Fertility Rates

. Yeat . .TFR  15-19 20-24. 25-29 30-34 35-39 40-44 45-49

1951 5118  70.0 257.3 262.4 212.2 149.3 64.4 8.0

1956 5724  78.0 .285.6 .288.8 '238.0- 170.4 74.7 9.3
) 1961 5617 - 76.6 280.7 284.1 233.4 166.7 72.8 9.1
. "1966 L4543  62.3 230.5 - 237.5 187.7. 129.3. 58.7 6.7 ﬁ
1971 3666 '50.7 189.6 199.3. 150.3 98.7 - 38.9 4.7

1876 2749 '38.5 146.8 159;5'.111.3 66.7 24.4 2.6

~
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Similar fé the pattern of the ‘age-specific 'fertility
rétes of Cénada, the estimated.tvalues in' the two tables
_ exhibit the same inverted U-shaped pattern w}th the peaking

of .fertility at 25-29. In both tables, there is a sharp

increase 1in the age-specific fertility rates from ages 15519~
to 20-24- then a steady decrease from the age group 30-34
onwards. The fertility.rates of the age ‘groups 20-24 and
. 25-29 are very similar with an average difference of about
six points. '
Changes in fertility behaviour throughout the years can
be observed in Figure 5.1. The age-specific fertility rates
for all the age groupe were moderately high in 1921; tﬁey
dropped to a low level in 1931, the depression years; the
rates reverted to"high levels during the war and the,poét
 war years; and then they declrnea consistently after 1961.
~ In order to examine the fertility' trends in
Newfoundland more closely, the total fertlllty rates derlved
" by © crude birth rates are compared with those of Canada as a
whole and other Atlantlc prov1nces (Table 5.3). This table
is used. 1nstead of the one based on general fert111ty rates
becauselinformation prior to 1951 can also be obtained by
\this. table.f Table 5.3 shows that the total fertility rates
”\of Newfoundland were greater than those of Canada as\a whole
and of the other Atlantic provinces except in 1921 and -1931.
IP 1921, Nevarunsw1ck s total fertlllty rate was /hlgoerw
than that of Newfoundland. Among the Atlantic provinces,
Néﬁfoundland‘had the lowest total' fertility rate in 1931

|

y
\

- . )
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)
Figure 5.1

‘Age-Specific Fertility Rates for Newfoundland Based
on Crude Birth Rate, 1921-1971
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Table 5.3

Crude Birth Rates and Total Fertility Rates tor
Newfoundland, Canada, Prince Edward IslandjgNova
Scotia and New Brunswick, 1921-1979

88

Nfld. Canada P.E.I. N.S. N.

C 1961

177 2393 15.5 1764 15.7 1968 14.6 1708 15.5

Year" CBR TFR- CBR ‘TFR- CBR TFR CBR TFR  CBR ,B'i‘FR
1921 27.2 3909 29.3 3536 24.3 3779 24.9 3585 30.2 4269
1931 23.3 3287 23.2 3200 21.3 3521 22.6 3397 26.5 3990
1941 27.373925 22.4 2832 21.6 3228 24.1 3097 26.8 3688
1951 32.5 4754 27.2 3503 27.1 4189 -26.6 3682 31.2 4378
. 1956 35.0 5153 28.0 3858 .26.8 4542 27.5 4092 29.9 4576
35.1 5009 26.1 3840 27.1 4881 26.3 41589 27.7 4543
1966 28.5 4116 19.4 2812 20.3 3578 20.1 3150 20.6 3312
1971 24.5/3478 16.8 2187 18.8 2909 18.1 2503 19.2 2667
1976 ZO.J/2760 15.7 1825 16.4 2140 15.5 1882 17.4 2070
1977 19.8 2728 15.5 1806 16.4 2076 14.8 1771 16.8 1958
1978 18.4 2505 15.3 1757 16.3 2043 14.9 1765 15.5 1781
1979 1758
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although it was still slightly larger than that of Canada as
A :

a WhOle. »

-Table 5,3 and Figure 5.2 show? that throughout the

P

years, the maritime provinces have higher total fertility

rates than “those of Canada as a whole (with threé

exceptions). The total fertility rates of Newfoundland are

e

cqnﬁigtéﬂfiy closer to Prince Edward Island than to other
pro&inces. Since 1939, the-crude'birth rate of Newfpundiand
is.é§3ng ghe highest within Canada. Tﬁese may suggest that
thg marfgime provinces have a slightly different pattern of
fertility when éompared with the othe; provinces in Canada.
Therefore it may be worthwhile to examine the fertility
behavior of the Atiantfc province; separately. In _Appendix
B, model fertility 'tables fof the maritime pfoQihces are
constrﬁcted.on the basis of the-experience of the maritime
provinces -betweeh ~the yearﬁ' 1921 and 1979. These model
tables are utilized to : estimate ' the vfertilitj rates for
Newfoundland.’ |
‘Similar to Canada, there has been a steady downward
 trend in Newfoundland's feftility"rates starting from 196].
A similar trend can also be deté;ted in the crude birth rate
(Table 5.3). The total fertility [;aﬁé of Newfoundland
declined from 5009 in 1961 to 2393 in 1979;>a decline of 52
per\”Eé%t,oner a'perioa of-eighteen years. buring the same
period, Cahaaa's rateideclinéd by 54 per <cent. Therefore,

Newfoundland's fertility decline 1is similar to that of

Canada in this span of time.
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Figure 5.
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A convergence of Newfoundland's fertility rates .to the-

' national level can also be observed in Tablé'5.3. In 1961,

the difference in total fertility rate between ‘Canada and

.Newfoundland was 1.2 children while it was 0.6 in-1979. This

rapid convergence between the nafional and the provincial:

fertility rates can - also be detected in the crude birth

Q,)

 rates. A difference in the crude birxh rates of 8 points

between. Canada and Newfoundland in 1961 has dropped ta 2.2

l.

" points-in 1979, ‘ ‘ s

5.2 Comparison With Statistics Canadals Study

In view of the "ever present footnote nétihg  £hétf~
fértility. rates are .not available for 'Néwfoundland,.g
Statistics Canada (Pérreaﬁlt; Georgé and Duclos,'1§82) uSéa ‘
administrative records to estimate wférpiiity_gratés .fér
Newfoundland, ;966 to 1979. Thg data were derived. from} thé
province's hospital = morbidity fiie,  which contained
"information on tﬁe humber' of delivenies by province :6f:.

residence %nd age of mdther at the time of dglivéry." Aftef _

'evaluafing the datévby comparing it with registered - births, -

Perreault, Geo;ge and Duclos concluded that.the cdveragé off
the data on births based on'hospifal‘reébrds-were,complete.~
. ' ’ o ‘

The fertility rates were .generatéd by using the

‘distributions of‘deliveries'by age of mother. However minor

" adjustments were required because ‘the total number of

deliveries based on the administrative records did not

éorrespond_ with the régiste:ed number of births from vital
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< : : g ' . '
'statistics The adjustments -were made by "multiplying the

.age- spec1f1c deliveries for each year by the corresponding
ratio of the total registered b1rths to the total3deliveries
according to the hospital*_ recordsl" The adjusted

age-specific births for each year were then d1v1ded by the

.corresponding mid-year female populat1on “to. produce the

age—specificl‘fertility rates for the ages 15 to 49. The
total fextilétylrates and mean age of 'tertility” are also
'presented in the Perreault—George—Duclos~paper.

In order to evaluate fertlllty rates estlmated by the
tuo modev/ tables .1n the previous sectlon total-fert1lity
_rates derrved from crude birth rates are compared w1th those
calculated from administrative recordsr It can be seen'from :
Table 5.4 that the’ ‘ratios of the two total fertility rates
;are close to unlty betweenj the - years 1968 and 1973
1nclu51vely W1th1n the‘fourteen'years, the two -series of:
data indicate the same yearly fertility fluctuations except
ford1971. Starting from the ;latter half of 1970'5, the
difference- between the two rates seems‘to increase. This is

A
( ) . . . - . . ‘e :
- because Newfoundland is undergoing a more rapid decline 1n

i

fertility than is dndicated‘ by  crude birth rates.

vConsequently the‘age+specific fertiltiylrates generated from

crudeA birth rates tend to overestlmate the fertlllty levels
espec1ally for the age groups 25-29 and 6’er. o

E The estlmated values from Statistics Canadablnd1cate.a

younger age pattern of chlldbearlng in Newfoundland than in

.the ' other .maritime provinces. The peak age of- fertlllty 1s



Estlmated Total Fertility Rates for Newfoundland
Based on Crude Birth Rate and Administrative

-
t

A

Data,

TablXe 5'4’

1966 to 1979

93,

\Estimated TFR Based On

.07

Year ' CBR "Admin. Data Column(2)/Column(3)
(1) (2) (3) . e (4)

1966 4:12 4.55 0.905 .
1967 3.67 .3.98 . .0.922 a
1968 . 3,61 3.80 0.950
1969 3.61 3.68 0.981
1970 3.45 3,46 0.997 |
1971 3.48 3.40 T '1.024 4
1972 . 3.43 - 3.27 L .049
1973 ~3.08 < 3.11 . 0 990 .

1974 \ 2-95 -~ 2.67 (fN\. 1.105 )
1975 2.82 2.49 .- 1,133
1976. . 2.76 2.37 1,165

1971 2.73 2.32 1,177 .
1978 2.51 2.14 . 1.173 =
1979 .2.39 2 ' 1.155
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atAthe 20—24 age group ;hLNewtoundland'tather-than the 25-29
| age-gtoup as in‘the Other htlantlc provlnces._ Thls ‘younger
age pattern of chlldbearlng is not reflected in the.values'
estlmated by the’ model tables aas amoné the provinces in

Canada only .Saskatchewan has Slmilar,,agez,pattern"pfjA

fert111ty as Newfoundland { The admfnistrative records}
4

UOWEVEL,'  are- unpubl1shed~—»and——not~—read1ly~—ava1lable.

‘ ‘Therefore the constructlon of .model tables to der1ve»'the
fertlllty rates for Newfoundland is useful even though there

e

. are mipor var1atlons in the results. ‘ ‘ -



\

6. Pearsonian Type 1 Curve And Its Potential As A Model

In~ this‘chapter another mathematical model, nameiy the

Pearsonian Type L.curve will be  examined as a- means of

: *
L graduatlon of age-specific fertility rates. In the.first

i

section, data'source and methodology -for generating the

,curVe is:

“where

parameters of_‘the model are discussed .Section two deals

'w1th the emplrlcal ver1f1cat10n of the curve as a means of

graduatlon and its potentlal as a model. Then_the Pearsonian

Type 1 curve's potentials for birth projections are

“described in the:.final section.

6.1 Data Sourcc and Methodology f

It was: mentloned elsewhere 1n the the51s that Mltra and

‘Romanluk (1973) have utlllzed Canadlan data on . fert111ty by

51ngle years“of age from 1926 to' 1969 to derlve the

parameters of the Type 1 curve. Age- spec1f1c fertlllty rates

7for \Canada from 1970.to 1979 taken from the blrths sect1on

of v1tal statlstlcs are utlllzed in ‘this study.

' W1th the or1g1n at the mode,.the equatlon of the Type I.

R

‘ y: yo(l +X<_al) (1 -',Js/az) - . » ‘(1) -
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[

Also, . - o L o

o

criterion called k, glven by

my/ag = mp/a, )

In formula (1), Yo ‘is ‘the modal fert111ty rate, wh1ch in-
.human populatlons occurs between 20 and 30 years of age. The
‘constants a._ and. azy jolntly determlne ‘the reproductlve

-.1nterval and m, and m, determine the -shape of the fert111ty

curve. -When my and mz ‘are approxlmately equal the curve."

|

-

approaches a normal ad1str1but10n,' ‘and ;it<‘ p051t1vely';';'

skewed when m, < m,. L

The selectlon of a 'particular"curve. from ‘the  whole

'system of Pearsonlan .curves is  based on the value of a’

o

B, +' '3)
- k(2B, - 3Bi - 6)(”32,' 3B1)

i

o«

Pearson recommends that the Type I curve should be.used vhen'

k has a negatlve value. It can be seen in Table 6 1 that for‘

_Canada from 1970 to'.1979 k has 'a 'negatlve value, and

o

therefore it 1s approprlate to use the Type I curve.

“.In‘ order to\,determlne ‘the relatlve dlstrlbutlon of

vfé\ﬁlllty by age by means of the Pearsonlan Type I CUIVE[

values for the constants a,, az, my and - mz -are needed. The
most commonly used procedure is the method of moments. Iny"
the Elderton (1930) procedure, the constants are calculated

from. the f1rst four moments of the- frequency dlstr1butlon,

‘ that is,--from the mean,-varlance, measfres of skeWness and-



Table 6.1_H

Parameters Of Canadian Fertility Distribution

By Five Year Age Group; 1970=1979

= Measufe Measure
of of _
- . Mean e 'Skewness Kurtosis Criterion
Year (¢TFR ~ Agei Variance By :Y) ok
; 1976 2331 27.16 33.64 - 0,312, ° 2.905  -0.226
1971 2187 27.05 132,05 0.29§ 2.944 -0.240
1972 2024 26.99 31.09  0.264 3.008 0,273
‘1973 . 1931 26.82  29.85  0.265  3.021 ~0.283
1974?%15752-26;79 ' 28.67 0.241  3.068 ~0.327
1975 1852 26.69  27.93  0.239 3.103 -0.375
: 19769-1325 26,74 27.317  0.204 3.040  -0.303
‘1977f€;Bp§f 26.78 26062 . 0.169  2.999 | _—o.zsP
1§78_.17§7‘ 26.87 26.27  0.158 -  3.026 -0.293
1979 1764 26.95 ‘25.57.;;3,6.153  2.985 -0.241
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khrtoéis.“'ReCently, Mitra (1967) has developed a procedure

that utilizes only the first two moments of the observed

distribution and the sum total‘of ﬁhe age—speéific-fértility
rates to estimate the four baramefers.' But this- pfoced@ré
assumes a fixed age interval of‘ferti;ity. This assumption
is realistic as children aré rarely born before and after
certain ages of the mother. For éll practiéal purposes, the

range of fertile ages may be taken as 15-50 years. Thus, -

L

a, +a,=50 -15=35. . A - (3)

With equations  (2) and (3), the required number of
'Endependent paf%;eters is reduced tO'twoﬁxgnd the solutions
are obtained from .the following equations:

'\ ! - e ]
_byt(ey vay - 0y

my + m, = = -3 (&)
- 2
and , ‘ 2
~ ’ m, + m, + 2 - ' :
m1= 1 2 Ul' - 1,. ‘ (5)
a; +a, - |
= Yoo (6)

m, (m1 +-m2) -m .

" In equations .(4) and (5), u,' represents. the meaﬁ, counted

‘with the starting point at age 15 and u,, the variance. ~

Furthermore, equations (2) and (3) can be used to ,determiné'

a, and a,. Equation (2), that 1is,
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P Ls'
' 1
n?.kF

also equals to

|
B m +m

2 _ m, + m,
"Then,
35
a, = m
1 1!
‘ \ml + m,
and | : _ ) ' ,

| .

i

a, 35 - a; -

Finally, the expected value of the age-specific fertility

rate for ahyv ageléroup can be obtained thtoUgh'iﬁcomplete

Beta function.

The, reduction in the number of moments may entail some

<

loss in the goodness of fit, however, it presents some

definite analytical and operational_advahtages.‘The use of a
less.sbphisticated graduation formula .means a sign¥ficant

reduction® in computation. In the original formula of the
.y :

Type I curve, there are several parameters therefore it is

o

extremely difficult to&relate,.for éxample, the effect pf a.

- reduction in the total fertility rate on the modal age, the

fertile age span, etc. The restriction on the fertility
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interval makes | the interpretation of the remaining
parameters relatively simple and ,perhaps more meaningful.

Mitra _and__ Romaniuk_ (1973) further simplified the

procedpre for calculating the constents by usihg the first
moment of the distribution, ‘the mean and the mode, This
metﬁod,Khowever, is appropriate only when 'the age-specific
fertilit§ rates are available by single year.

In ;ﬁ@s study, Mitra's procedure is used to derive the
consfants \ in the equation of the Type I curve as
age—spebific‘fertilitf rates‘are available by five year age
groups only. \ghe constants are also derived by the method of
lthe four moments for the purpose of comparlson.‘ As grouped
data»_;are ueed to, calculate the moments, Sheppard's
corrections are'ﬁ§ed to correct any distq;tiph introduced by.
the appgoximatips\ that the frequencies are assumed to be
eoncentrated at the\Tid-points of ‘the inéeryals‘. '_;

\ -
\
\

6.2 Empirical Verifications Of The Model
\\on the

In orde:'to decide suitability of' the Pearsonian
Type 1 curve as a means of ‘graduation of age-specific

fertility rates, the model has to -be submitted to some

‘empiricél eests;.since the main concern is with the model's
.potehtiai for birth ppojecti ns, thet ie, the annual number
of births'et-eny year, this ~variable is" employed‘ in  the’
emp1r1cal ‘tésts; To éaldulefe'tﬁe'number of births in'eny
given year, one merely multlplles the n~mBef’Apf' womeﬁ;Aat

'_‘Refer to Appendlx C for the estimates ~arameters without
Sheppard’'s correctlons. A R
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) - Table 6.2
Model's Output Obtained by Elderton's :
Procedure for Canada, 1970-1979

Derived Actual

Number Number Ratio

Of Births Of Births. of
Year aj ap mq mo " B B' B/B'
1970 8.67 30.88 1.42 5.06. 370,850 371,988 0.9969
1971° 9.33° 32.26 1.77 6.12 356,818 362,187 0.9838
1972 10.91 36.94 2.61 8.85 341,962 ° 347,319 '0.9846
1973 10.85 37.11 2.72 9.30 338,376 343,373 0.9854
1974, 12.16  42.59 ~3.71 12.99 342,095 350,650 0.9756
1975 12.67 46.87 4:27 15.80 352,416 359,323 0.9808
1976 12.96 42.62 4.36 14.34 354,113 359,987 0.9837
1977 13.73 41.28 4.88 14.67 358,652 361,400 0.9924
1978 14.85 46.3¢ 5.96. 1860 355,758 358,852 0.9914
1979 15.29 '

43.22 6.27 17.71 363,423 366,064 0.9928




b

. Table 6.3

Model'§ Output Obtained.by Mitra's
Procedure for Canada, 1970-1979

\
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4 .. Derived Actual
" . Number - Number Ratio
"Of Births Of Births Of
Year aq ap - my m, - B ST B/B'
1970 10.03 2487 1h52-;3.74ﬂ 7,375,540 371,988 1.0095
1971 10.11 24.89 1.63 4.00 359,457, 362,187 0.9925
1972 10.12 24.88 1.70 4.18 *'345;185=lv347,319 1 0.9852
1973 9.98 25.02 1.76 4.42 "‘338,366f 343,373 0.9854 |
1974 10.05 24.95 1.88 4.67 340,951, 350,650 0.9723
.1é75 9.98 25.02 1.93 4.83. 350,5;8" 359,323 0.9766
1976 10.10 24.90 2.02 4,98 352,355 ;59,987‘ 0.9788
1977 10.21 24.79 2.12 5.15 356,653 361,400 ‘0;9869:f
1978 10.36 24.64 2.20° 5.25 353,790# ’358,p52 .0§9859
1979 10,53 24.47 2.34 5.44 361,464 '366,064) 0.9874
-g . 3 5; o

3
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[

- R . -~ a o

each age by the fer;ilityArate of the corresponding age, and
i T,

v

“then sums the products which”are obtained. Thus the annual,

B3

number of blrths for the perlod 1970—1979 are generated from

.

S
the same perlod e ~

Table 6 2 shows the ratlos of derived number of births

‘obtalned from ‘Elderton -8 procedure to actual number of

blrths. Eldertlon s method ‘can be set as a standard against~

‘which;estlmates obta1ned by other methods can be compared'

: because ,the' cLoséness of  fit improves as the number of

B

moments used 1s 1ncreased nTable 6.3 shows the ratios of

derlved blrths obtalned from Mltra s procedure to the actual

&

number. . ,;* ' f , v

Pt
,\‘

xt:.g

«Itjvcani be seeh fromyTable 6.2 and 6.3 that the ratios

. 5 . N
. L

b‘of derlveduto actual number of b1rths are close to unity and

thé values - ate . very 51m11ar in the‘two tables. This shows
I’ -

r - -

.gthat the reductlon in the number of moments does not entail

>

. a great lossg‘an the .goodness of fit. In Table 6.3, the

é‘?

'dev1at10ns arermostly around one per cent, onl§ three of

’them afé” over two _per cent The' close resemblance of the

-~
o

derlved to »actual number of'-blrths 1nd1cates that the

age spec1f1c fertilityv;rates'»generated.fromrthe modeliare

'close to the actual fert111ty rates

In order to obtaln some 1nd1cat10n of the dlfferences

W

ﬁbetween the der1ved age spec1f1c .fertlllty 'rates and the

e

observed “ones,‘ age-spec1f1c fertility rates generated by

M1tra s procedure is plotted agalnst ‘the observed ones ,for

4§ mn
tne—_moder—ahd compared WIth the—actual—number—of— bg;ths—tor—————-
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Figure 6.1

Derived and Observed Age-Specific Fertility -
Rates for Canada, 1971
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‘Age-.-Speclﬂc Fertllity Ro’(_es

Figure 6.2

Derived and Observed Age-Specific Fertlllty
Rates for Canada, 1976
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Flgure 6.3

Derlved and Observed Age Specﬁ‘:.c Fertlllty
Rates for Canada, )
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‘the'years 1971 1976 and 1979 (Flgures 6. 1‘tov6'3) It -can
 be seen from- the three flgures that the derlved and observed

»,age spec1f1c fertlllty rates are of the same pattern w;th a

\
\

v low value for the 15—19 age group,'rlses rapldly to the
—¥~-—w-~20—24 age group7~—reaches——a—~max1mum—matu~25 29—~—and~—thenu—m;f;~

declines steadlly thereafter." r

\On the whole, the differences-between the derived and'
_observed fvalues are-_not. large,.the average dlfference 15';_,'
;about 4.07 p01nts. Anong the sever age groups, the@vlargest
»dev1atlon is obtalned.at the 25 29 age group Throughout the-”*b
‘:perlod under : con51deratlon ;fthe _ model tends ~to.‘
o0 ‘under estlmate the~ fertlllty rates for'the 25%29.age group.
by about 6.3 to 11.1 p‘oin;s. SRR
| "The tradltlonal approaoh'of‘meaSuringwgoodnesslof‘fit"
‘is_to_caiculate“x?, the magnltude of whlch dependS'jind part»
'gi‘upon _the'erelative dlfferenoe betweenn<thej observed and-.
graduated_values, Thejfrt‘istgood'when the»;ohserved tvalues
'faref vithin 'random:’fiuotuatrons ofhthe_expected;vaiuesland :
ethe'computed x’—valne 1s relatlvely smailf thaf-'is;f 1ess;f;f
d:than the cr1t1cal value of x2 for the approprlate degrees of'_'“'
,freedom;_Thusﬂ a.x’-ls-computed for each year from_.1970v3,_"v'
'1979 s withh ;the'lrecorded age spec1f1c‘~fertrlrty }fétes»
tborrespond to the observed values 'and ‘those‘xderived:’froﬁf
'Mltra é procedure the expected values (Table 6.4). 2
" For: each year, there 'a four degrees..of freedomfi
’assocrated ;'w1thj.the rStatistic"fand_ withg'theh level of

v

significance set at .05 -, the. eritical.fvaluef'of X% - is



. Table 6.4

. Calculated x*-values for the Age-Speéifig'l'

108

.Fertility Rates, Canada, 1970-1979 -

N~ ‘Year - oxr DF -Remarks. . ¢ -
1970 - 12.5886 4 significant
197717 o 6.9414 4 not significant. -
. 1972 '3.5090 4 _not: significant
+ 1973 302221 4 -not .significant = = -~
1974 ©3.1019 4 "not. signifigant
1975 - - 3.3452 4 . not significant
1976 - . 2.6052. 4 ‘not significant -
1977 -~ 2.9638 . 4 " not significant
1978 - 3.6363 4 ‘not significant
1979 . 3.8323 4 > not significant-

S
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9.4877°%.. Since.the calculated valuesxof.x’.are all less than

109

“the critical value, except"for 1970, -it can be concluded
;that the differences between the’observed arid .the expected
values in nine of the ten year can be attrlbuted to sampl1ng

fluCtuatlons. As there is no EVldence agalnS¢77the null

hypothesis, we conclude that the model is appropriate to be
used agfa 'graduat;on .formula for age-speclf;c fertgllty
_ratesl | | i A a
6.3 Potent1a1 As A Model e - | o
The results of the tests presented in the above sectlon
lead to the conclu51on that Pearson1an Type I curve can be -
‘: used to graduate fertlllty rates. In_ this . sectlon, the
"p0351b131ty of developlng the Type 1 curve 1nto a model for
test1mat1ng age—spec1f1c_ fertlllty rates for Capada“ will be
f.dlscussed To accompllsh thls ﬂask the four parameters of
a the equatlon namely a,, ‘a;, -m, and m,; are a551gned to
lspec1f1c values,,whlle the total fertlllty rate isi needed
for the year that~-age—spec1f1c fertlllty rates will be
'.est1mated Wlth the parameters of the equatlon’ be1ng flxed'
‘and a. spec1f1c total fert111ty rate, »the"values of
fage spec1f1c fert111ty rates for. the correspondlng year ‘can
,?be obtalned through 1ncomplete Beta funct10n.»

'h It can be seen from Table 6.3 that the values of a, are,

very 51m11ar w1th1n the ten years. This 1s also true for the'

sThe degress of freedom is computed as" (n 1-p) - where n
stands for the. number of categories, and' p stands for the

v

~number of parameters estlmated S o _ [/ 44

;lL5§b ,Q>‘

-
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vaIUes.,of“,az, m, and m,. The values of a, are centered
'aroundiip,<24,8 for a,, 1.9 for m,_and ,4,6' for ma. ’These

,indicate that a.certain_value’of the four parameters, such

as the average value of -the ten years, can be wused to
approximaté the parameters for any specific year. The
averageﬂvalue of a, for. the ten years, 1970f1§79 is 10.147,

{ .
fertlllty model for Canada based on the Pearsonian Type I

. ' »
24 843 'f?f 8z, .9100 for m,. and 4.666 for m,. Thus a
curve can be. generated u51ng the above values for the four
-parameters' Thls model can be used to estlmate age spec1f1c
.fertlllty rates for Canada 1n future years assumlng that the
'fert111ty pattern of the 1970 s will contlnue to exist.

Moreover, it',can be used to estimate fert111ty rates for

those'years‘thatﬂ;have fert111ty pattern similar to the

\

11970 s. |
Based on the model ‘age- spec1fyc ’fertilitv rates for
Canada -for .the years 1980 and 1981:'are' generated'and
compared to the actual values (Table 6. 5) -The results,'in'
;Table_ 6.5 ‘show ‘thatv.the Adérlved and observed values afé ';
quite close to each other expeolally for the age groups‘
' 30—34 40 44 and 45 49 The dlfferences between the derlved_,
and actual values range from 0.1 to. 16” p01nts, “and : the
average dlfference of the two years is 4.8 p01nts.-‘h
Among the seven age groups,'the. largest dev1at1on is
‘obtalned at the 25- 29 age: group For both years, the model

tends 'to under-estimate the fert111ty rates ~for = this

"patticular 'age group. This problem is also encountered 1n‘
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Table 6.5

Derived and Observed Age-Specific Fertility
Rates for Canada, 1980, 1981 ™

L ‘ 1980 _ N - 1981
Age Group: Derived = Observed  * Derived Obserzed
15-19 o318 27.6 30.9 26.4
| 20—24;' ~ 106.9 ~ 100.1 < 104.3 96.7
.25-29 ¢ 113.6 120.4  110.9 126.9 ¢
30-34 . 68.7 . 69.3. 67.0 68.0
35-39 © - 24.4  19.4  23.8 19.4
40-44 3.9 3.1 3.8 3.2
45-49 o 02 0.1 © 0.2

o~
-~
§
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. B

the previous section when the parameters are generated from

&

the first two moments of the observei/?}sf?}bution. o
As the preliminary'estimates,of-the total population of

‘general the model can be used to estimate .age-“specific

-Canada— by age groups for—1980—is*available;—total—

births can be computed. The derived number of births is
367,416 while the actual number is- 370,709. Therefore  the

ratio of derived to actual number of births'is 0.9911. In

fertility rates for Canada when only the total fertility

rate is known, or conjectured.

,6{4 Potentials For Birth’Projections

in the preceding section, the Pearsonian Type I curve -

has been examined as a .device for the graduation of

‘age-specific fertility rates. In this section, an attempt

“mill bef made to expand- its application to the field of

projectiohs.(Conventﬁonaliy,,birth projection is obtained by

4d1rectly projecting age spec1f1c fertlllty rates. Using the

- model i.e. ~total'ﬁfertilitj_rateybaverage age of fertility

- and variance - of the distribution based - on specific |

~

Pearsonlan Type 1 curve, prOJectlon of blrths can be derlved

from . only three. relatlvely» simple fertlllty measures,

namely, total fertlllty rate, ‘mean age of fertility{,and 

varlance ofA the_ dlstrlbutlon of 'age—specific ,fertiiity
rates,
The' procedure of utiliZing,the‘model to do projection

s:~fjrst, obtain the three parameters -required* for the

v

o
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assumptions. The second step is to generate the aée—specific
. ' ‘
fertility rates from the above three parameters. The final
v , & v
step is to calculate the number of births in , any .projected

year which is done by merely multiplying the number' of women

at each age by the fertility rate of the corresponding“ age

and then summing.the products which are obtained. As for the

number of women, it is providea independently by applying
pro;ectedﬂysurv1val ratios- to 'an initial populat1on of women
by age. : - P |

In Qrdern:tO'perform empirical tests on the model aSga,
device for birth prdjections, the number of'vbirths derived

from the model for‘Canada is compared Qith those obtained by

_ the conventional procedure of -directly. - projecting

__age—Specific fertility rates. These projections'are_based on_v

three fertility assumptions,. represéenting high, medium and

" low 'alternativesf The medium series assumes a continuation

of the total fert111ty rate of 1976, 83 children per

A woman; the ‘high- serles assumes a rise in the rate to 2.55°

children per woman; and the low ser;es a decllne to '1.66&j"
chlldren per_ -woman, fhe lnitialv pcpalaticn ls heing
prOJected for a per1od of 25 yearsj from"1976_ to 2001.
During _thls 'perlod,: mlgration is'assumed to be negligiblg:
and mortal1ty levels remain unchanged | - |

The results of .the tests are shown in Table 6.6. It.can -
be seen that on the whqle,;»the values 'derlved fron ;thé;'
model almost ccincide with ‘the‘_values obtalned by the
'conventional,procedure All the dev1at1ons are less than cne

-



o | }
_ .Table 6.6 '
Ratio of the Number of Births derived by the Model
to the -Number.of Births Obtained by-donventional
Projections, Canada, 19‘81.“@0,] o '
- Year ' Low Series . Medium Series  High Series
N N . — C .

. Lo . . . . .[
1981-1986 1.0021 . 0.9973 | -*  1.0069°

1986-1991 . 0.9986 - })/ﬂ %603 - 1.0019

1991-1996 ;" 0.9970 /. . 1.0027 . ©.0.9996
| T
2 1996-2001 0.9984 - .. 1.0035 . < 1.0022
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per cent and of the twelve deviations, only . one is larger.

;than.O.S'per cent.

w

' The results of the tests lead to the conclusion that

fertility projections can be performed by the model as
. \ . B - . ©

accurateiy‘as by directly projecting age—speoifﬁc fertility
rates.. ‘ B I |

.The oonventional method inVolvesfprojeoting each of-the4
seven.!age—specific fertility rates. to’uobtain popuiation
: pojections by five year‘ age vgroups; however,. the model:
utilizes only ~ three parameters. This‘_constitutes an
important operationaliadvantage of the model. Moreover} the
use - of ~ three simple and demographlcally significant
parameters offers more -analytlcal dvantages thah the

conqéntional. method. ,Since. an age spec1f1c fertility rate

" _has little meaning in ;tself, it is difficultlto relate it

to- . those factors : which determine a woman's actual

’dreproductlve behav1our Therefore projections which‘are made -

in terms, of perlod age- spec1f1c fert111ty rates are mostly &

based on vague assumptlons about future- trends in fertlllty
| In _contrast to thenconventlonal method,~the modelvhas
_!inherent analytiCal properties ”beoause assumptions' about
dfuture fertility. are formulated 1n terms)of three parameters‘
. that ‘are amenable- to in- depth ana1y51s and .meanlngful
demographlc v1nterpretat10n. Among the three parameters, the
Ttotal fertility rate is partlcularly su1table “for in- depth

'analysls, By maklng assumptlons about future fertlllty 1n

uterms_ofAtotal fertil1ty-rate, the cohort‘ approach can be
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employed to explain variations in total fertility ratéf by

referring to 'changes in famil% size ~and changes in the
. . 2 ,"' ' . ‘ .\\ ' ' '
timing of Dbirths of -~ successive . cohorts - of women.

Furthermore, assumptions about future fertility trends can
. : R T

—m;———~_—be—£onmulated—upon_patity_distnibution_data_andeinforhation —
'fgom surveys abouf in&endedeamily size.:

AssUmptions about the other two pérameters, hean and
variance of the distfibutidn’of fertility rates are easier .
to formulate: than period tbtal.fertility' rate. Indicétions
of-futuré’trends in,the,mean and variance can be obtained by
éxamining within a period and/or by exémining_ cohorts of |
-women. by' Such _variables, as aée at marriége; péfity

.Tdistribution and child-spacing ‘pattefns. ~In ‘additiqﬁ,
'chnﬁf@eé-with high Vqlun;ary-feftility‘cdnfrql_tehd to have
a smaller range of effective fer;ile-beridd.,Tbis-is:due to
the - fact 'thaf" under 'pléhned ;fertilityz conditions;':
pregnancies dqlnot_ordinarily take place.at. véfy ‘early or
very ‘late ‘fértile ‘ages; therefore ' the fdisfribgtioné of
age—specific‘fertility rétes"Afe-expectedv-tof'have Smélle;
Cvarfancess - oL oo

' The above illustraions oniy show ‘the potentials of. the
| model for more iﬁ4dépth'ané;ysis iﬁ feftili£y projecti§ns.';V
'This.approéch begihé‘with'thee simple' and haembg?aphicéiiyi._

" meaningful péfameters;"totél  fertiliﬁy rate, meanbaéé anal
variance of the di$£ributioh;-then‘prbéegdS'to exéhihe' thé
immediate aqa then the mofé-remdtg variables'that.influencé

LY

these parameﬁers.‘Thé ultimate ggél Ofithé ~approach is _to



./"

i17

incorporate  the 'three parameters 1nto a more complete

socio-economic model.
o 1C g

/
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7. Appllcat1on of Pearsonian Type I Curve for Graduatlon and1

' for B1rth Pro;ect10ns* Quebec

In 'the preced1ng chapter, Pearsonlan Type I curve has'ﬁ'

been examlned as a dev1ce for the graduatlon of age spec1f1c
“fertlllty rates ror: Canada, 1970 to 1979. Moreover,.the 3
model s potential for birth prOJectlons_ has also beenv
discussed.. 'In‘ thrs chapter, the model will be applxed to,
Quebecv fertlllty data' from 1970_ to 1979 Hto'.reproduce

age- spec1f1c fertlllty :'rates , andr toi'hperforn birth.
'prOJectlons. Quebec is selected because it has gone thrOUgh .
. substantlal soc1al and, economic changes such as’. the radlcal
‘decline~in‘fert111ty durlngcthe 705.

7.1 Data and Appl1cat10n oflthe Model as a Graduatlon Dev1ce
| The data ‘used for estlmatlng thej.parameters cff the -
'Tnmooeli are age- spec1f1c fertlllty rates for Quebec from 1970
to 1979. Follow1ng the' procedures outl1ned jnf the lastz,
'chapter, the: constants‘ in_ the equatlon are derived by
’iMitra's procedure,and,’by the method fof' theg'frrst four ”
tmoments o . = N o | '

0

\

' - Before calculatlng the constants of the equatlon the>k‘

ﬂ3criterlon has to be cohpﬁted Tpor';the_ selectlon of &he

vapproprlate form of the Pearsonlan curve.- _It Jcan be seen
from Table 7.1 that for Quebec from 1970 to 1979 k has:a

3
negatlve value,'leadlng to the selectlon of Type I curve.}In-

118



- Table %.1

Parameters of QuebeclFertility'Distfibutioh
by Five Year Age Group, 1870-1979

)
Measure 'Méasure .
~ of of
, - . Mean ~_Skewness Kurtosis Criterion .
Year TFR " Age Variance By By K
1970 1974 28.00 ‘\32.64‘ 0.309 2.870 -0.213
1971 1878 27.93 ., 31.49 0.300 42.927f ' 20.233
1975 1727 27.89  29.68  0.282 '3.049°  -0.304
1973 1683 27,72 3 ée,os ,0.274 3.087 ~0.340
© 1974 1657 27.63  26.28 .0.252 3.165 'io.472"
1975 1753  27.48 25.99 ‘b.2$3“ 3.279 '71.066
1976 1774 27.34 25.07° 0.207._-~ 3.152 f_;ofé16
1977 1755 27.36 - 24.3¢ . 0.178 o 3;122121' T°t4§5 
1978 1690 27.37 23.57" 0.187 3.209  ¥1;025  
1979 1748 27.40  22.717 0146 3.130  .-0.638
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" comparison to Canada during the same period, Quebec has a

>

relatively older mean age. of fertility ‘and a smaller

4

variance for the distribution of fertility'rates. These

indicate ‘that the degree'of fertility control is ' higher' in

Quebec. than in'-Canada which ~can also be observed in the

~total~fertility_rates,MIt_asgworthwhlle tormentlon here_that

the extent of fertlllty oontrol can.alter the_shape of the

fertility curve. | = g‘f‘

vTables 7.2 and 7.3 show the’ nodel s output and the

derived number of 1rths obtalned by the two procedures It

be seen tha . Mitra's procedure tends to slightly

‘over- estlmate the nnual'number of»tbirthS"in-‘1971}‘ 1972,

»1973'»and 1977. In Table 7"3“eightpout'ten of the,deviations

'*_are e1ther less téan or- around one. per cent.

'that has the /lowest total fertlilty rates w1th1n the ten;»

dlstortlons in the dlstrlbutlons of~'thef age spec1f1c :

In. both 'ta les, the ratlo of derlved to actual number

of b1rths is relatlvely low in’ 1974 ThlS is alsovvth . year’

/

years. The relatlvely low ratlo may be assoc1ated w1th !the”

‘.fertlllty rates whlgh are brought about’ bybsthe effect' of

fertlllty control ~In order ;to'vverlfy thlS p01nt

age spec1f1c fertlllty rates derlved by the model is plotted

'yagalnst tthff observed rates for 1974 in addltlon to 1971

1976 and 16790 - Z.A;°'Vbu : PR

~

- .Flgure '7.2. 1nd1cates- that the‘-derived*and observed-

fage spec1f1c fert111ty rates are- very s1m11ar, ‘there" Sn no

o "

A1nd1cat10n of'-any"d;stortlons ‘or '1rregular1t1es» in thea: -



Tabie 7.2

' by»EldErton;s

Model's Qutput70btainé _ :
, 1970-1979

Procedure for Queb

1217
Y :
et

‘Derived ' Actual

Number - Number
~Of Births Of Births

Ratio
. of.

. Year-

ap ; My ‘mp B - ' Br;'

~ B/B'

1970

1971
1972

1973

1974

1975

1976

»'1§77‘]
1978
1979

110.68 ~11.24 71.62 94,163 - 94,860

20.28  1.29  4.60 92,394 91,757

‘31,11 1.64 '5.69 88,589 89,210

37.81 2.66 9.49 83,491 83,603

40.60 3.16 11.59 83,650 84,057

52,99 4.84 20.10 85,249 - 89,364
98.12°° 7.83 50.71 93,434 93,597
L 61.31 6.68 ~28.17 '96;2651 96,342

62.97 ' 7.78° 31.55 = 96,990 . 95,690

'B2.51 11.52.'53.20 98,320 - 98,646

1.0069

.0.9930
10.9987

0.9952

0.9540

0.9983

0.9992
' 1,0136
‘7019927.f5»:
0.9967




Table 7.3

Model's Output Obtained by Mitra's
"Procedure for Quebec, 1970-1879

122

" Year

-,. a2

ml-*

Derived .
-~ Number-
QOf ‘Births

Number
'Of "Births

Actual

. B"

‘Ratio -

Of .

a1

1970

1971

1972

1973
1978
1975

1976

“i977
1978,
1979

11,
11
11,
11,
1
11
1
11,
Al

11,

.42

37

.38
.20

.07

44

50

15
221
31

23

_j23
23
_;23
23,

23

23,
23.
“23.
23.

ﬁ55' f
.58
.50
63 2.

.80 2.

62 2.

0
85 2
79
69

.88
.98
17

2.58
71
84
'02,

31
52,
iy
50

o

o LoV A
D -

.79

310

.88
;08
43

.23 .
.57

.79
.03

94,698

90,477
- 84,803

84,465
85,649
93,523

196,861

94,094
98,170

91,757

84,057
89,364
193,597

96, 34.2

95,690

89,210
83,603 .

94,860
198,646 .

L0321
0142

.0143 .
0048

.9584
;9992n
.9986

L9919 - °
9952

0122
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hfertlllty ratgg Therefore the large dev1atlon 1s not due to
a result of the 1nternal defect of the model. Checklng ati
| the v1tal statlstlcs of 1974 and 1979 we find_that there is
ga dlscrepancy in the tabﬁes that record the - number. of 1live
'b1rths.',Iﬁ;H197A “the recorded numberd'ls g5, 627 but'int

[

__subsequent,years, the number of llve b1rths 1s 89,364. The

"ichange ‘wasb'ﬁade because Statrst1c5“Canada—tr1ed tO“adJUSt““*—‘i“-
ﬁgfor the undercount of blrths in 1974 however; the‘ recorded
" age- spec1f1c_ fert1llty and total fertrllty rates for 1974(l
o correspond to thef unadjusted f1gure, ,that is  85,627. Yﬁ.
'>'Subsequently, ‘theirratlo of derived. to actual number of\
:A_blrrths (85, 649/85 627) 181 0003 rather than 0.9584. "
Flgures _7f1 -to .7;4; 1nd1cate that the derlved andv
observed age specfflc ‘fertlllty rates' fOllOW" hen ‘same
vpattern “and - the values are 51m11ar.,The flgures also show.
‘_that the largest devaat1on between the’ derlved and -observed'Q7'

'Irates happen at -the‘ 25- 29- age group The model tends to

funder estlmate the fert111ty rates for thlS age group qu1te

'A'Tfsubstantlally, w1th fanf,average g;fi 10 6 p01nts Yet the yii

"faverage dev1at1ons between the derlved and observed rates ofﬁﬁ:thf‘
wgvthef‘remalnlng 51x age groups 1s about 3 5 p01nts. A xz testf

:?15 done jfbr every year w1th hég:recorded age 59301f1cnhkl?m1

fjfert111ty :rates correspond to the observed values and those;f"

‘“7[”der1ved from Mltra s procedure the expected .values (Table N

.;:7 4). fForA each year there ‘afé_”4f degrees of- freedomi
assoc1ated wlth'- hel statlstlc “and. w1th : he' level "of
s_51gn1f1cance;setiatl595, the cr1t1cal value of x2 15 9 4877

N -
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<;A\gefSpecific Fertllity Rates

Flgure 7.1

Derived and Observed Age Spec1flc Fertlllty oo
Rates for Quebec, 1971 L _ - AR
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‘Figure 7.2

. Derived and Observed Age-—Specific Fer‘tility*
" Rates for Quebec, 1974 I
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Age—Sp_ecifie Feri]lity . Rates

Flgure 7 3

'Derlved and Observed Age Spe01flc Fertlllty
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715-19. 20—24

4
Figure 7.4
‘Derived and; - Observed Age Spe01flc Fertlllty
Rates for Quebec, 1979 :
. .
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It can be seen from Table 7 4 that the calculated x:? for the

years 1973 to 1979 1nclu51vely, are all less than ~the.

v

cr1t1cal value.'Yet, the x?-values of the,firstvthreehyears

!
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-

“exceed the cr1t1ca1 value and [t is concluded Ehat the

d;fferences‘between.the.observed.and expected values"are too
Tgreat:to~be eXplained'by-sampling fluctuations.
'There‘;are -substantial changes ‘in theg age SpeCIflc

fertility_rates within these years .. because Quebec 'started

its rapid ?%rtility decline' in late .51xties: The model

markedly over estlmates ‘the " age- spec1f1c fertlllty rates for

vth' 15- 19 age- group and under estlmates the fertlllty rates'

A

‘and 1972 B Therefore, durlng th1s tran51tlona1 perlod the

fertlllty rates are_ qu1te unpredlctable by the model On the

whole,f the_bmodel performs' satlsfactorlly as a graduatlon

for the 40-44 and 45- 49 age groups for the years 1970 1971v'

'dev1ce for reproduc1ng age spec1f1c fertlllty rates even -

’though Quebec has gone . through notable changes in fertlllty

‘rates.

b7;2‘Birth ProjectiOns = "f\;

In thls sectlon, the model 1s extended to the fleld of’»:ru;g"

'prOJectlon. iIt- i?. used to pred1ct future fertlllty uﬁde?‘uﬁ

three assumptlons .representlng“low,', medlum and Q h1gh E

‘;alternatlves The medlum series assumes a contlnuatlon of

'-;the total fertlllty of Quebec 1n 1976 that 1s 1 77 chlldren

;per woman"ﬁthe_ Iow~ serles assumes ‘a' drop 1n the total

Tfertlllty rate to’ 1 66 chlldren per -woman; . and.‘the h1gh

a1

9



" calculated x*-values for the Age-Specific

‘Table 7.4
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-~

Fertility Rates, Quebec, 1970-1979 .

g :
.

Year X2 Remarks.
-+ 1970 31.4915 - 4 . significant
1971 - 21,3010, .4 . significant:
1972 12.1473 .~ 4 “significant . -
1973 . B8.3527 4 .not significant’
1974 - 5.3772 o4 " not .significant.
1975 . 6.1264 4 not significant
©1976 - 4,0896 4. not 'significant:. ..
1977 . © 3.5971 4 not significant
. 1978 - . 4.5098 C4. not significant -
1979 . 3.6260 . . 4 . not significant
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»"w'I“able. 7.5 .

Ratip5of.the Number ofvﬁirths Derived by . the quelt.v
to the Number of Births Obtained by Conventional
Projections for Quebec, 1981-2001

Year . Low Series © Medium Series ‘High Series

1981-1986 - 1.0011  1.0000 . 1.0057"
1986-1991 .. 0.9979° . . 0.9990 . 1.0014.
1991-1996 . 0.9967 . 0.9990 . 1.0000

. 1996-2001 0.9988 ° . .1.0023 - 1.0022
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' series a rise to 2.55 ‘ehildren per woman. The initial_

‘population' is Quebec populatlon in 1976 and is to be

progected to 2001 perzod of 25 years. Dur1ng thlS perlod

mlgratlon is | assumed to be negllglble and mortallty levels'

£

funchanged I h _ ; L

The“ number of b1rths derlved from the model for QuebeC-

'1s then compared w1th those‘ obtalned by th . convent10na1

method- of. d1rectly progectlng age spec1f1c fert111ty rates.

The ratios arevshown ;n-Table-7,5. It‘can be_'observed that

g "

the- values derived from'the model almoSt coineidefwith thef'
values obtalned by bhe conventlonal procedure, There are two"

bcases where - the number' of ‘blrths _generated by the two.

methods are the same, and all the other ratlos are. less than'-}

'o per ‘cent ThlS leads to the conclu51on ‘that, fertlllty
'fprOJectlons can be done by the model . accurately as by

dlqectly progectlng age specific fertlllty rates



8,'Summary and Conclusion

vWe summarize the major findings of this study and make

recommendations for tufthér;inVéstTgatlon_infthe“further. ‘

-~

8. 1 Major F1nd1ngs"

.Aggregate fert111ty inla'country differs according tov,:'

~ .
ethnicity, re11g1on occupation, educat1on, income ~and

Jresidence The a1m of thlS study is to 1nvestlgate fertlllty

'Apatterns in Canada

~In’ the f1rst half of the the51s, four model fertility
tables for Canada are developed in order to festimate thew'

age- spec1f1c fertlllty rates for major ethn1c,,rel1glous and_

w -

v'llngu1st1cngroups in Canada and ' ‘rf Newfoundland _i past

-

_years. ‘The; data' USed for generatlng the model tables have

-y

dbeen taken‘from ‘the b1rths sect1on of -v1tal stat15t1csf-

'publlshed by Statlst1c5"Canada,' and"thes 1921 to 1976

censuses. Informatlon on the. age spec1f1c fertlllty rates of -

-\

c.alls the prov1nces in Canada (except Newfoundland) from 1921_..

to 1979 were ut111zed Llnear regre551on was used to obtalnl

age spec1f1c fertlllty rates from crude b1rth rate, general

- fert111ty rate, Chlld woman rat1o or percent populat1on aged]

':‘,0 4 years.' :; L _.f_. ~jjipl' ,j _E,IC . _';ﬂh vél

:'_The theoretlcal : ratlonale underlYing the, . model

' ﬁfertlllty table’ techn1que is the per51stent regularltles.of

'_the relatlonshlps of age spec1f1c fert&llty rates- w1th the

ol
WEIT L



| 133'
’ . \ |

_g,neral indicatorsvof‘fertility.‘Thejmodel tahles.summarize
the 1dent1f1ed regularltles Moreower;‘if ‘thev'correlations

v'between ‘the dlfferent measures of fertlllty are hlgh then
'any given measure can be used to develop the other measures.

The .rorrelatlonsm_ofmwage spec1f1c_fert111ty rates and*_i_w-_;

'the 1ndices were generally hlgh except “for ‘the7.f}rst age'
"group (15-19) and the last two age groups (40—44, 4Sf49)h
,The’correlatlon between the age spec1f1c rate and orude:
birth rate was also low for the 20- 24 age group Slnce crude
J»blrth rate, general fertlllty rate, Chlld woman ratlo"andrv
vdpercent " of ‘ the, populatlon -aged 0f4' years performed )
reasonably»well .as predlctors of - age4specific.'fert;iity‘
.rates;‘. regreSSion' analy51s ‘wa ‘japplled Simple_ lingar
regression was employed w1th the dependent varlable being
one ~o£. the four 1ndlces and the 1ndependent varlable belng
one’ of the séven age speC1f1c fertlllty rates

Slnce the correlatlon coeff1c1ents between crude b1rth
urate and age spec1f1c fert111ty rates for: age groups 15-19
20—24 40 44 and 45 49 were’ low and 51nce adjacent age
’_groups predlcted these qulte accurately, fertlllty rates’fori]
these ';g groups were péedlcted from the age groups 20 24,
 25-29, 35-39 and 40-44- after the latter had been predlcted

from crude blrth rate. The- ‘same procedures were used to

,apredlct the fert111ty rates of the 15 19, 40—44 ‘and - 45- 49

of;data, L

‘age groups of the. other three ses

The two model fertl 1ty ‘tables 'based' on"child—womanv':ﬁ o

' ratio and percent Children agedfO*ﬁ ears,were then'usedgto

-



S - c . "1‘34
estimate4 age—speciflc fertility"rates‘ for six religious
groups eleven ethniClgroups”and four mother |tongue groups
in Canada A comparlson of the results wlth those presented

zgln ‘the 1961 and 1971 census analytlcal studles 1nd1cated

”that_'the' fertrllty ‘patterns. observed in this study were

similar; " '
.The;‘other"twoj<modelwtableshbased‘on crude'birthhrate
npand;geheral fertility rate.were used,to:-estimate fertilrty'
urates:-for Newfoundland A comparlson‘of“the;results with
those estlmated from admlnlstratlve recordS"hy Statistics
Canada _1nd1cated a dlfference 1n the peak age of fertlllty .
Statlst1cs Canada estlmated the peak age of fertlllty at the
‘ 20—24’ age group rather than at the '25-29 age group as was"
_predlcted by the: model tables. ThlS younger age patternd:ofi‘"
-;chrldbear1ng_;waS':nOt‘,reflected in the values est1mated by‘
.the.model tables, | ) | o
.PearSOnlan Type I curve ’was, exam1ned vas'imeans of

graduatlon of. age spec1fic fert111ty -rates‘_and .of_ birth.j‘

hpro;ectlons 'in, the latter half‘ of‘ the' study‘ Both the

7:‘Elderton and the M1tra procedures were used to estlmate the

t

._parameters of vther equatlon. Fert111ty~data for Canada and

?fQuebec from 1970 to 1979 wvere used to test: .th performance-‘

‘ ”fof the model for graduat1ng age- spec1f1c fert111ty rates andf

‘the results were found to be satlsfactory The model as. .

also used to do b1rth prOJect1ons and found to fare well

Y



rd
v

8 2 Suggest1ons for Further Research

. on the whole, the model fertlllty tabies' perform
‘reasonably' well as a dev1ce for pred1ct1ng age spec1f1cA.
fert111ty rates. The estlmated values could not be expected‘“

tob. correspond exactly ;t observed ‘rates in vrew:‘of

135 -

-varlatlons in 1nd1v1dual populatlons and over t1me periods.
-

bInq order' tof 1mprove predlctabllmty, it. may be:useful tog”
iemploy multlple 1nd1cators such as .1nfant mortallty rate,ﬁff:ﬁ'
‘medlan, agey at flrst marrlage,.the age comp051tlon of womeniv'"

”in:_the.lreproductlve ages,~.percentage ~of  the marrledf_

-

otheryv

"populatlon ;‘that were-.wsterileh;

and

'-1ndrcators.

_Ethnic ~groupsf lfving .fn’tCanada may have fertlllty

patterns'thatfdiffer from theiri.native countrles and yet<'

»-

T°¥9€i¢31 T

-gthey' may not have acqu1red the fertlllty pattern of Canada.:.;gff”h

;Therefore further research .‘_» needed to 1nvest1gate fthé CoL
_Slm}larftles and dlssrmllarltles of the fertlllty patterns.
Ofethnlc ~ groups 1 : Canada» and those 1n thelr | natlve..-"'- -
."countrfes.i The constructlon of model fertlllty tables basedfeﬂ’v

on the fert111ty experlence of ethnlc groups in the1r natlvef

",-countr1es 1s recommended for comparlson purposes. <f,_%'f'

‘L-J -

- wofh fert111ty progectlons of the type outllned 1n th1s study;y~
-can. be made fully operatlonal _ Furtherf research ‘f[thgffff“

procedures of translatlng assumptlons about the famlly 51zeﬂ'

N4

and mean age of fertlllty for dlfferent .cohorts ‘of' women:

| u;nto .perlod total fertlllty rate 1s needed The proceduresfg_tﬂn,f

Addltlonal research is needed before a parametrlc modelgeg}flﬂff[“
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yhioh are‘ generaliy oaedf to: tranaform cohort to perlod
| measUres:;havei not been_ very successful ‘n' prOJectlon.

”Conseqnentiy,vjno‘ modeii 1s as’ yet operatlonally capable of;
,rprOJectlng dlrectly in terms of cohort measures.”

‘“1'1 , The tests 'of valldlty of the Pearsonlan Type I curve ;F

WeTe llmlted to data for only onE“tountry,“ namely7“fCanada7f47f“r
:ytherefore t" dlfflCUlt 'to_ speculatevon‘the degree'of.f'

hrfunlversallty of thlS model 'y appllcablllty I Appendlx 'f;fﬁf*‘h

.inthe method 1s applled to the fert;llty data of two dlfferent; L
4rcultures in A51a, Hong Kong and Ind1a Yet add1t10nal testa

i;;nrlaﬁ—“to-those-%%lﬂstrated~&nwthqsl5%udy—w}th~datam£rom~

':other natlons is. needed before any def1n1te statements,'can:_uf

5the made concernlng e--range of experlence to wh1ch the

;F;;;model may be appllcable.;;faﬂhl
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'YAppendix A: ModelQFertility Tables For Canada

"

In thlS appendlx, model fertbllty tables for Canada are_f

‘construoted for dlfferent levels of crude blrth rate,
fgeneral. fertility rate,._chlld woman. ratlo aﬁd' percent
populatlo? 'aged v0f4. years The methodology of developlng

i_these tables are dlscussed 1n the ma1n body of the thes1s. o
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| e Table A.1, _
- Age-Specific Férti]iity'yes'Bas’éd on Crude Birth Rate. -

.Age-Specific Fertility:Rates
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Age Spec1f1c Fertility: Rates based on
' _ General Fert1]1ty Rate_ » v
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Age Spec1f1c Fert111ty Rates Based on

Table A. 3

Ch11d WOman Rat1o

147

Age-Specific Fertility Rates

. 550

Ul ®m o NR O N o o

CWR  15-19 20-24 .25-29. 30-34 35-39°. 40-44 45-49
250  21.4 83.4 104:1 54.7 18,9 1.3 0.
3o§ ,26}4“1£1.4; 119.3 | 68,6, 30.3 ‘s,é 0
350 31.4 119.5 134.4 82.6 41.7 12.2 0,
400 36.4 137.5. 148.6 .96.5 53.1 17.7 1
.7 450'4 41.5 155.5 1§4ﬁ8 110.4 64.5 23;¢"_ 2.
| 500‘~ _46.5  173.5 180.0 124.4 75.8 28.6 3.
| 51.5 .191.6 195.2 isé;3'/187.2 34.0 - &,
600 56.5 209:6 2]6J4<x152.3€ 9816 39.5 4.
650 61.5.227,6 225.5 166.2, 110.0 449 - 5.
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| ;Table»A,4 !

Age?QSpec‘i—»f‘i c;F!erL'tﬂ"J-i—t:-y;R.aut.es;Ba._Sed‘orS‘ -
Percent of the Population Aged 0-4

Age-Specific Fertility Rates |
Cl0-4) 15-13 20-24 25-29 '30-34 35-39° 40-44 45-43 .
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12,
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- Appendix BﬁQModel'Fertility,Tables'For_The Maritime -

Provinces

' “JIt.,vs mentloned in . chapter f1ve that 1n order to;_a;,;

f47—9r-~est1mate-the——fert111ty-rates ~f0r~M~Newfoundland Lby:A.a>nt

v}

methematlcal model it may be worthwhlle to develop model”'

'1fert111ty tables based _on. théf experlence 1§fh thek three

mar1t1me prov1nces (Pr1nce Edward Island Nova Scotla and“*i-h

"‘New Brunsw1ck) ThlS 1s ~because these prov1nces have a

-=pattern ,ofA fertlllty dlfferent. from those of the otherhg_f

“f.prov1nces.»Throughout the years, the mar1t1me prov1nces havefi;l

N w

- khlgher age spec1f1c fertlllty rates and crude b1rth rates‘k'
iwhen compared w1th the other prov1nces fi Canada Slnce;'”
'31939 he_ crude b1rth rate’ of Newfoundland is among the
v:_hlghest w1th1n Canada Here model fertlllty tables 3fort theﬂ
d;ithreg 'marltlme prov1nces are generated based on' crude b1rthg
'frate and general fertlllty rates.gf‘*“.,;]fff‘hf:“?:v'5f

: o,
[\

data ‘used for der1v1ng the model tables are taken “

frates of the three mar1t1me prov1nces from 1921 to 1979 e _

utlllzed Thus two 477 sets of age spec1f1c fert111ty rates'

fhgfrom the blrths sectlon of v1tal stat1st1cs"publlshed by“bhf”

aStatlstlcs Canada. Informat1on on- the age spec1f1c fertlllty"‘

"7i.tfor the seven qu1nquenn1al age groups relat1ng ‘to the three"?

provlnces, are, regressed llnearly both on: crude b1rth rat%
*and general» fertlllty rate 'to develop the two,f model

fert111ty tables.,h*”
DY T

1 4_9_‘ '



The correlatlon matr1x of age spec1f1c fertlllty ,rates
"‘and-' the correlatlon coeff1c1ents of age spec1f1c fert111ty
“*Qrates w1th crude blrth ratqs and general fertlllty rates are

'\?shown in - Tables _;i'kand B 2 | The' h1ghest value of the.'

P .“.

;}}rates and he ;two 1nd1ces -T y obtalned at,. the 25 23, age

,group, then closely followed by the 30- 34 age group and che{

lowest~ value»'ls obtalned at. the 15—19 age group As to the.

‘_correlatlons between age spec1f1c rates, the hlghest value“

between 40 44 and 35 39 whlle -the ‘lowest value is

~b""between 30~ 34 and 25 29 age groups.«

:.The correlatlon coeff1c1ents of age spec1f1c fertlllty
.rates w1th crude blrth rates and general fertlllty rates are@f
.l“sllghtly lower for the marltlme prov1nces than those basedf:
'x“*on all_the prov1nces 1n Canada.AThls 1s because vonly three
prowinoesliare‘;taken llnto con51deratlon and the fertll;ty»h'
.pattern'ofbonefof the‘pprowlnces,:rﬁew- Brunsw1ck, aéyiatesf
'ﬂ‘trom“the'~other itwo‘provinCestfNewTBrunswiok hana.Younger,ljh
~ age. pattern jof, fertlllty thanh thif’other t"S_ Atlantlcn
..prov1nces., When compared w1th Pr1nce Edward Island and Novaﬁ;f'
‘;Scotla, New Brunsw1ck has hlgher “age- spec1f1c’ fert111ty.

'rates ffor1 th?“ age group 15—19 Between 1951 and 1977 the.

‘h1ghest age- spec1f1c fert111ty rate fl New _Brunsw1ck

- obtalned ﬁ;tgjthel 20 24 age group 1nstead of the 25 29 ageh_'d

lggroup

”pertonm rea§bnably welll:as'fprediCtorsftofg5~age—specific"lu

150

a'correlatlon coeff1c1ents between the age spec1f1c fert111tyn._f

Slncei crude blrth rateifandv;general 'fertllity]ratef_
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' prle B. 1

Correlatlon Matrix of Age Spec1f1c Fertlllty Rates,
the Three Marltlme Prov1nces, 1921-1979
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Age ércupﬁ4r1s-19 20-24 25-29 3oe345435—3ge“40444f'45;

49

15- 19 ﬂ--‘ 1)o ©0.84 0.49 0.01 -0.17 =-0.29 -O.

20~ 24-—- V_‘1<otf 0+83——0- 43~»Aow25——~0 43m_—o

_>"25 29. D ;1.0»; 0.78" 0.64 . O. 53" 0.
st 0 oes o0 o
Cgse39 - 10 0.9 o

45-a9 e R

o



Tabie B 2

i,
‘\'V\

Qorrelatlon Coeff1c1ents of Age Specific Fertility Rates
i, with Crude Birth Rate and General Fertility Rate,

. o
SRedw oo o s -
AT g Gt

tne“Three‘Maritlme Prov1nces——4921—4

a

.
P

. ) ” - :

Q7 Q
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<17

i

";Ag¢ §:oup;i" . CBR

 GFR

- . ~
N
alh

}% 286 gsga&m eiee

- ‘3’0"'34-‘:-"""- ,' .‘. 0 84 .

‘ :45f49,

15-19 . . 0.43a

20-24 - ¢ 0.66

'35°39

40-44

f e

©0.93

©0.46.
0.76

Co.er
076
. 0.66
0.46
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fertility rates,’ligfar'regression is emplﬁyedfto“derive the .

necessary equations.  Thus a. total of seven'equations are .

'7der1ved emplrlcally for each set of data. The equatlons ~and

iy

,relatIVe -measures -of relatlonshlp are shown in f!&les iR

N greatest proportlon of variance 1n the fertlllty 'rates of

o low, v

freproduded in Tahle B. 5 The results shch

s1gn1f1cant 1mprovements in red1ct1 ril*"
. p A

b,'from the two 1nd1ces 1s as follows-hiap
’ . ) . ﬁﬂ

and:B.4. Slmllar to the results generated by hthe‘ model

)

fertlllty tables for Canada, the two 1nd1ces account for the

AR

s

If'

the 25—29- ag ~~gr%ﬁpsa' And the varlance explalned by the

"Llndlces in the. youngé%t and oldest’ age groups is generally .

4

R

As the correlation. COefficients between crUdetﬁﬁirth‘y

rate ‘and age—specific"fertility rates for‘the'ageﬁgroupsu

15-19, 20- 24  40-84 and 45- 49 are not as hlgh as’, 'the-’other |

'and fslnce fthef adjacent ‘age groups‘ predrct these qu1.e
',accurately, fertlllty rates for these ‘age‘ grOUpS'-Wlll be .
‘-h derlved from theu ‘age groups 20 24, 25 29 35-39 and 40-44

‘after the latter have been predlcted from crude blrth ratef

»

The same procedure w1ll be performed on the 15<19, 40- 44 and‘

*’e

<45 49 age groups -of ‘the - other set of data,”’The resultlng

o

quatlons and-. & relatlve : measures /nelatlonshlp are

,»w'i

.y
"adjacent agevr
< '. el

Ce :,".

,,,,

AsFRd15¥19 = 0 25&9 (ASFR 20 24) s, 3468 ,,“'

.

“that. “there’ fapefi -



", Table B.3

Linear Regressibn Equations for the Seven Age-specific»
Fertility Rates Based on Crude Birth Rate, the ’
v Three:Maritime Prpvinces; 1921-1979

Age G}oup ‘Simple ﬁ‘ ‘R Squafé o B v " ,1,Constaht>
1519 1043078 "0.18557 1.539268“ ©18.10210
;"éo-z4j.§» . 0}§$649. " 0.43097 - 6.448887 21.65844
25-29 . 0.84165 ©,0.70838 . 6.543908 1?51;59508
30534 _"b"0.836§4 . 0.69947  ':7;1§5127',,‘-25.18910
,{§5f39‘ - 0.752925Hrl10356688 " 5.924257  -42.87826
40-42 0166376  0.44057 2.550147  -20.69819
4;ﬁﬁ45;49f . 0.48141  0.23176  0.266799 . ~1.894002 -




A

;fﬂh;

Table B 4

Linear Regre551on Equat1ons for the Seven Age Spec1f1c
Fertlllty Rates Based on General Fertlllty Rate,

the- Three Mar1t1me Prov1nces,

1921-1979

155

-Age'Gfoué Simplé'R'j"R SQUa?é  Bi ' Constant
15-19° '0.45851 0.21023  0.311762 17,5176
20-24  0.75570  0.57105  1.623580 6.13954
25-28 . 0.92932  0.86363  1.580272 22.82723
30-34 ";‘f0,8574o" 0.75239  1.620727 . -23.88917
.35- 39 (/ ow762@4u;'”"0 5&?31f 1;31gbs3 -38.50625
it j0.66433""ro.44133‘ 0.558214 -18.13371 -
45-49 - ©0.46205  ‘ 6:21349v, ”0;056064.__ —1{?76841 -



Table B.5
Linear ‘Regression Equations fofwA§F§'15-19, 20-24,
- 40-44 and 45-49 Based. on- Adjacent Age Group,

.the Three Maritime Provinces, 1921-1979

[

N v
-~
~

“Agéf~ ' S e S  P:édiétor.‘
Group  Simple R R Square: . B Constant “ASFR

  1§419" 0Q8dé§§fv;0;64591- 0.254942. 5.346768 . 20-24
7"26—;4 0.83163  0.69461 1.050716 ~21.66968 25-29
40-44. 0.96145  0.92439  0.469459  =6.051484  35-39
‘45-4§‘_ 6i§960§" 0.8o29$ ‘6,129é57 '40.509479';3 f4o—44.3_ .

N



157 .

. ASFR 20-24 = 1.0507 (ASFR 25-29) - 21.6697 .«

“ASFR 25-29 = 6.5438 (CBR) + 31.5951 SR

ASFR 30-34 = 7. 1451Z(CBR)v-.25.189l

Ca

" ASFR 15-19"

o .
. ASFR 40-44 = 0.4695[(ASER<35—39)-- 6.0515

ASFR 35-39 = 5. 9243 (CBR) - 42.8783

. ASFR 40-44 = 0.4695‘(ASFR 35-39) - 6.0515 .

.ASFR 45-49 = 0.1293 (ASFR 40-44) - 0.7095

0.2549 (ASFR 20-24) + 5.3468

ASFR 20-24 = 1.6236 (GFR) '+ 6.1395 = ey
ASFR 25-29 = 1.5803 (GFR) + 22.8272 '
" ASFR 30-34 = 1.6207 (GFR) - 23. 8892

' ASFR 35-39 = 1.3121 (GFR) - 38, 5063

| ASFR 45749 = 0.1293 (ASFR 40-44) 0.7095,l

'vEstimatedf age spec1ch fert111ty ’rates 'sand“ total g

{‘G

v»;fert111ty rates for ewfoundland of the cé&gu5ﬂyears from :

1921 to 1976 are shpwn in Tables B. 6 and B.7 based on ~thei -

LV - -ﬂ..";’.‘f"

two sets of equat1ons. Newfoundland was not 1ncluded in the'"

_v'Canadlan census prlor to 1951 therefore Table B. 7 does. not -

T;;estlmated values based on the two model fertlllty tables ﬁOr

K]

o

,.

lmodel tables for Canada However the average dlfferences in

1..

total fert111ty rates‘ between correspondlng tables are

,two' tables that based on crude b1rth rate and 17 ‘4 chlldren.

“v

T

.Llnclude est1mates for 1921 1931 and 1941. On the whole, fhé o,

x'thef marltlme -provfhces' ake h1gher than those based on the:

 sma11 ‘a dlfference of 126 3: ch1ldren per 1000 women for the o

' bé? 1000 women “for the two tables that .based_'oni general



Table B.6- S

Estlmabed Age- Spec1f1c Fertlllty Rates and
Total Fertility Rates for Newfoundland
BaSed on Crude Blrth Rate

f

1921-1976

2

15éf

. Year

~ TER

15-19

Agé¥Specific,Fértiii;y=Rat¢s

20-24

'25-29

36#34

135-39

40-44

192i 
__ 1931 
.-g i94i}
1951
11956 -
1961

1966

1971
1976

4033
3456

4049

4865f
5257
5116
4237 
stio;
2908

¢ L
o o |
_‘. L]

- O

1 69.6

'58.2

65.3 .

68..1

43.3.

5’198}5p
71,7
.‘~;¢9§,zﬁ
235.0 .
s

»246}0*
ép7;5 
fiéb;05
149.0

209.6

1841

t

210{21
é44§3.
’éso,s';
254.7

218. 1

1 91.9 ’
162.5

1_169;2
41,3
169.9
207.0
324.§]_
218.5
178,4
'149;5

117.7

118,
95,

149;_ f
164,
u15§,7
126; }
}Joé;

118.

‘49,5
“‘44}7_

49,7
64;22-[
1.2
 768;7-;;
sa
'-142.63

3'29,4 

ooa
. .

~
..
o

i .
o - o
. LI [ -
N




Table B.7 -

Estimated Age-Specific Fertility Rates and Total.

Fertility Rates for Newfoundland Based . .

.on General Fertility Rate, 1951-1976 .. h

'i59'i

© TFR: 15-19

' Agefspecific‘Fettility Rates

20-24

25-29 30-34 35-39 4044 45-49

5664

3677

5152
5730

4540

2745/

1 68.9
74.4

74,7

56.8

f52'0

41.4
oo

24é.2
270.7

1271.9
523.0]
183.1°

187.4

259.4 .

286.3

281.5

233.9

195.1

1544

218.7
246.3
2424
192.6
152.8

F11.10

157.9
180.3
176.3
136.7
104.5

~70.8

68. 1

?78;6»‘
6.7
‘58,i "
43.b”' ¥
2702

g%

v

R
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o
ndix C: Sheppard's Corrections

o}
[ . o,

When ~ moments are calculated - from a  grouped:

‘

dlstrlbutlon, there ls an assumptlon, that 1the lfrequencies

are concentrated at the m1d p01nts of the 1ntervals In some

i W

, c1rcumstances, it 15-possmble to make correct;ons for any

‘ddlstortlons 1ntroduced thereby

If the dlstrlbutlon 1s continuous and h s ‘high order .

‘contact w1th“the varlate ax1s at 1ts extremltles, j e. 1f 1t-

/I

"talls off slowly, then Sheppard S correctlons should be"

_ad3uStments. The crude second moment calculated from grouped‘-”

]

employed The_ mean’*and the th1rd moméht do not need any-"

”;frequencles should be corrected by subtractlng from 1t

(4

>

- hz/12, where h is the width of the 1nterval And the »crude‘

correctlons.'It can be seen .EH

fourth moment. should be corrected by‘subtractlng from it

Kh’Uz/2)+(7h‘/240) where.Uz 1s the corrected second momentf

(Qlderton.and.Johnson;ﬂﬁgii) p.29). ’hlbgff_w.p AR -

Tableh C.1 shows t

Ly

'_fertlllty ) d15tr1but1on : wlthout employlng Sheppard s*;d

,uncorrected,vvalues ar:.'about"2 p01nts"larger than'the

. . : _//“‘» . .
corrected Moreover, the uncorrected B1—values are smaller-

'than those of the corrected But the pattern 1s reversed forx

the Bz—values. e
Tables C. 2 and C 3 present the ratlos of derlved number -

of blrths to actual number of blrths obtalned by Elderton S

EETI R ,_i N

parameters “of " the Canadian-ﬂi

L;kthe second 'moment ,of'}the o
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and ‘Mitra's procedures respectivgly. The ratios of derived
' . : o N : 'I."; T e
to .actual number of births a¥§ﬁwclose to “unity, ® when "the
| Bi] . ) ! E . ) ‘ .
'corrections  dre applied. But these ratios are not as close
as the corresponding values generated by the “uncorrected

moments.
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-

C o Téﬁfe”c 1

Parameters of Canadlan Fertlllty Distribution by Flve Year o

Age Group, 1970-1979, W1thout Sheppard S Correctlons

- R o Measure -“Measpre”'-a
‘ ‘ o .- of - of R
Mean. ' Skewness. Kurtosis Criterion

Year TFR Age Variance = - Bjp. By . .- ko

“

1970 . 2331 p}7fﬂé_ fés,j2;‘\ﬁ*o;égo"' RE IR '%Q;éqagyﬁ
1971.. 2187~ 27.05 34.13_‘i'f6.24sfp5v‘2.9gé -0.232
1972 2024 26.99 - 33.17  0.217 . 3.002 . <0.266
© 1973 d931-€26582 © 31,93 ,‘__0.216, ' 3.053 10.27¢
'--1974’“i355"26;79»;% 30.75  0.195 3.053 - -0.321
1975. 1852 26.69 | 30. 01;_p‘wo.193 *‘»3:685,'_;'40}37é !
y976’.1325;H25;74j,pf29 4o°f,.-ol1s4”-p<3 028 . -0.295
1977 '1806‘l26p782; 28;7op7~;'0;135pp4__2 993'~/;';o}és1
;197a’[1157 26 87"' ;28;36v' i 0.126 '3.015‘ *,f%o;zsép

:-.1979 p1764 26. 954uf 270657 - 0.105  2.981 .  -0.229

&7




Table C 2

164 -

Model s Output Obtalned by Elderton Procedure, Canada,
‘ 1970—1979 WlthOUt Sheppard s Correctlons

o

=y

’7Der1ved;w

Number

Actual
. Number
of Blrths Of Births-

’Dl

Ratio -
of -

Sy

Year

alv-

—ag

m{—

m2 — B

—B/B*

1970
et
d'p'.{éféi
1973
_-1974f

- 1975,
1976
1977
d19?8d3

© 979

'10'55j
'ij.zig
'f{fséi
1ér9ii
»14{48

15.13

f5;41

16426
17..56
_18.02

33.87 -

35.69

-4jg27jr
’f41¥7o 3,,
18.38 7.
-53.80
48;44
16.76: 6.

52.60

. 48.75 8.

6.

_7

SRR N
.11
‘>16
1‘20
18,
18.
23,
‘dzj

35 370,732 371
ss~4 355,961
05 @340 896

70 ~3377;36”

41 - 340,824
18 350,928
01 352,647

- v

307 357,197
13 354 3§;
.7i¢' 362 1054

350, sso,r

et

362,187
347,319
343,373

359,323
359,987
361,400
358,852
366,064

;sssf

0.9966
0. 9828
0. 98T§
0,38243;

.

0. 97é0»?]
0. 9760 ‘
0: 9796}'
0.9880

0.9874"

0.9890




B Model S . Output Obtalned by Mitra's Procedure, Canada, '"J

~Table C3 . ’ : . " '. ! ,

1970—1979 Without Sheppards S. Correctlons

ap

e

Derived

Number = -
of Blrths“ Of Births
B' kN ,»"

Actuai
Number

. Ratio -~
SOf
B/B'

Year

1970

1971
1972
1973

1974

1975
1976
”e1977”f
1978
;‘979.

.91

W WV W W W V- W

.91

:10.18

110.36

.93

.92
.78
.86
;7§f

10.03

.08

.09
.08 1.
.22

. 3.42

3.81

4,02

s.20
.38

4,51
"4;66

370,921

- 355, 004

‘371 988

362

338, 461{;5“""ﬁ”

:'334 682

347,549

349,133

353,708
351,151
359,016

337,591

343 373

.359,323_
jﬁ359L987
1,361,400
358,852“7
'e356;064

r3

187 0

“350, 650,

.9971
.9802 -
.9745

.9747

.9628
.9672

9698

.9787

;9785;‘
0.9807




~

‘Of 519n1f1cance' set at .

perfprms isatlsfactor11y‘ as*
‘,’”\ ""l . :“\ ke

ilﬁﬁn fertlllty,rades. In oﬁdpr'_
B ” _ .

ftWo,,cuitures

, thé’ 1969
e
. b AR Y : AR
. X‘l,\
). Follow1ng the procedureﬂoutlinpdﬁln ch@ptenkﬁw ‘%ectlon
E A . m' e s (2
”6;1,»»theg'censtants ‘in ,the equatlon are derlvedaby Mltra
o L . v vt .

procedure. ﬂhe param%;erSﬁand k crltgrla of Hong Kong' -and,.

—

‘

L

m.. ‘/

Ind1an fertﬁllty=d1str1butlons are shown in- Table D 1 sincgff“f

P
. A P -

k- has a negatlve value for both countrles, the TYpe I curué@ﬁ3%;

of~freedom assoc1ated w1th‘the statlsﬂ@c and w1th the ‘leVeI-

50&? thjff,lticaliﬁalue of‘x"

- A

9;4877. J¢ can be seen from Ta@ke D. égthatabhe calculated x’s;

B 4 S . - _' o ,' S L *o . .
ot 166 . ! B AT N
e - . Ry :

Age specrflc ﬁertlllty raﬂes for Hongw KQngeFand iIn§1a .'_

iare. then ggner“;b{andfggmparedlto thefactuél values (Tablet.'i‘
.;:D 2)~/In the samgjtable,}f x”ispcomputed Eoﬁ?each countri,,;-

.‘:Ylth the- recciﬁéd?a§3ispéc1frc fertT&uty rate%;cbrr;spond ‘to e
;i;the.obserued value' and those der1ved~fr0ﬂw Mltra' procedure .
%he- expected{.valhes. éd? eacr ountﬁy, there é%e 4 degreésvi_

o



‘icountrles are all gregter than the cr1t1cal value,

.

Y;

it is concluded that the dlfferences' between the i Q

‘ \

g?éerved*'and expected values are too great to be explalned

r‘“q&é“f. R . J {ah !

by sampllng fluctuatlons. The -results generated by Mltra

R4 9.

procedufg are “not very satlsfactory Itlmay beﬂuseful to_

employ Elderton prodedure to. estamate the paramet&rs as. thef

'

“_ . ¥ i v

_1ncrease.‘;n ‘the number of moments can 1mprove the gobdness
P '.'.'u' '. YN .

of.flt Moreover data for several years,have tg beﬁ taken‘@

-
N

. . k33

N . o oA ¢

into .con51derat10n before'maklmg,a flrm statement as to the

: 3
TS .‘ . |

1‘J'7' appllcablllty of theﬂMltra method to any culture._ v

e

3 -
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eofe b \
. oo ; . O ‘ ' .
o 7 TableD.i . - . g
Parameters: of Hon Kong (1976) and India (1969) Fertility
: DlStrlb tlons bx,Flve Year. Age group RN
Gt 4

ot e BETL W . o e
R u X o,

ueasgre~~—Measure——
| . of . ‘of . :

. : Mean: o Skewness Kurtosis :Criterion

Nation . TFR- =~ Age Variance’ - By - Bp - .k PR

H.K. 2519 280 72 28. 68 o 0.222 ‘ %.098 =0.375 . B
"India’. 5618 - 29 54 55 49*, . 0.176 . 2:439 .=-0.855 %

v
) . v .
| . L N

ST .
S, T
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“: . ) o Al B

i . Table D.2 .
Derfﬁed éhdJopserved*Agé55pe¢ifit'Fértility'Ratés
‘* 'for Hong Kong' (1976) and India .(1969)

B S . Hong Kong . 1India
: Age Group . Derived  Observed Derived, - Observed

R

© 95 - 19 . 2506+  17.4 . 164.6 . 97.9 e
15 - s e 09 TR
207- 24 . 122.3 109.7 . 248.2 . 261.9.

25 < 29 17002 - 1921 Noses 266,90

S34 . 12406 119.6 . 216.4 - 226.0°

s-ss  sos ase o uEs 1583

40 - 44 8.5 - .. 14.6 _ - 68.2 °  77.1 o
w5~ 49 0,24 - 1.9@° g0 - 355 -
| :Ca1¢ulated x*, HohghKong:F-£8;§l17A v*fi'—__iv' . ;>.;fi' ‘ﬁ';;

\ s . Co * ,__f

. -~

&

L

" .Calculated x?, Indiar¥7109{4f3§

!1




