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Outline of presentation

= QOverview
 Introduction to population estimates
« Geographical concepts
* Recent population trends

= Methodology to produce subprovincial population
estimates
« CDs
« CSDs

« Towards using fiscal data to estimate CSD population
= Preliminary findings

= Products
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Why are population estimates
important?

Statistics Act

» Equalization payments
» Canada Health and Social Transfer

Population estimates

External users

* Fed./prov./terr./municipal administrations
» Analysts, students and researchers

* Interest groups

* Private sector

* Journalists

« Citizens
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What are the differences between
Statistics Canada's census counts and
population estimates?

census:

- Detailed information on the population at a single point in time, every five year.
- Many subjects and sub-populations are covered (income, education, immigrants,

Aboriginals, etc.)
- Provide counts and profiles for small geographical areas.
- Some people may be missed; some people may also be counted more than once.

= Coverage studies

Population estimates:

- Provide a more accurate measure of population counts.
- Provide a more timely measure of population counts.
- Measure the evolution of the population between censuses.
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Population estimates are essential to measure
major demographic trends and milestones in a
more timely manner

Greying nation: Canada has more seniors
than kids for the first time ever. Here’s

T NATIONAT POST

Metro Toronto population blasts above
six million accordin% to Stats Can.
Montreal at four million

THE GLOBE AND MAIL*

320,000 newcomers came to Canada
in past year, hichest number since 1971
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How are population estimates
produced ?

» Postcensal estimates
» Preliminary

Census > U
! pdated
(unadjusted) > Final

> Intercensal estimates

Census
(adjusted)

Coverage Population

studies estimates
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Definitions of some geographical
concepts

Census subdivision (CSD)

Municipalities or areas treated as municipal equivalents for statistical
purposes (e.g., Indian reserves, Indian settlements and unorganized
territories).

Census division (CD)
Intermediate geographic areas between the province/territory level and
the municipality (CSD).

Statistical Area Classification (SAC)

CSDs grouped according to whether they are a component of a census
metropolitan area, a census agglomeration or a census metropolitan
influenced zone (MIZ).
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Canada census subdivisions divided
by types of the SAC

Legend

Statistical area classification (SAC) hierarchy
- (1) Census metropolitan areas

- (2) Census agglomerations, tracted

f - (3) Census agglomerations, non-tracted

(4} Strong metropolitan influenced zones

(3) Moderate metropolitan influenced zones
3 (6} Weak metropolitan influenced zones
(7} No metropolitan influenced zones

{ (8) Territories

E Province boundaries
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About 1 Canadian out of 6 lives
outside metropolitan Canada

Population distribution according to the Statistical Area Classification, July 1, 2015

235,000 (0.7%) 69,000 (0.2%)

B (1) Census metropolitan areas
B (2-3) Census agglomerations 2,433,000 (6.8%)
O (4) Strong metropolitan influenced zones

0O (5) Moderate metropolitan influenced zones
0O (6) Weak metropolitan influenced zones
O(7) No metropolitan influenced zones 4,496,000 (12.5%)
O (8) Territories

25,099,000 (70.0%)

Source: Statistics Canada, Demography Division, CSD population estimates.
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Population growth is stronger in CMAs and
weaker in lesser influenced metropolitan zones

Population variation, by category of the Statistical Area Classification, 2005/2015

(1) Census metropolitan areas +14.4%
(2-3) Census agglomerations
(4) Strong metropolitan influenced zones :
(5) Moderate metropolitan influenced zones —> Canada: +11.2%

(6) Weak metropolitan influenced zones

\ (7) No metropolitan influenced zones

(8) Territories +11.3%

0% 2% 4% 6% 8% 10% 12% 14% 16%

Source: Statistics Canada, Demography Division, CSD population estimates.
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Areas outside CMAs and CAs have a larger share of
seniors and a smaller proportion of working-age adults

Age pyramid of population estimates as of July 1, 2015, Canada

53
=0

Females
g5
0
75
70
5
&0
55
50
45
40
35
30
25
20
15
10

per 1,000

[ Total

Source: Statistics Canada, Demography —— CMAs and CAs
Division, CSD population estimates. — Outside CMAs and CAs
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Seniors (65+) outhnumber children (0 to 14 years)
in strong, moderate and weak metropolitan
influenced zones

Distribution of population by age group according to the Statistical Area
Classification, 2015

Total
(1) Census metropolitan areas

(2-3) Census agglomerations

( (4) Strong metropolitan influenced zones
(5) Moderate metropolitan influenced zones

(6) Weak metropolitan influenced zones

\ (7) No metropolitan influenced zones

(8) Territories

0% 20% 40% 60% 80% 100%

S : Statistics Canada, D h
OUrce: S'alISies Lanaca, Jemography m 0to 14 years m 15 to 64 years I 65 years and older

Division, CSD population estimates.
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subprovincial population estimates
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Base population

Unadjusted Census

(May 10 2011) « 33,476,683

» 759,125 (Net undercoverage)

» 37,392 (Incompletely enumerated Indian
reserves)

Adjustment for net
undercoverage

Adjusted Census

(May 10 2011) « 34,273,205

Demographic growth ¢ 69575

until July 15t 2011

Demographic

estimates o 34,342,780
(July 15t 2011)
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Component-method formula (for CDs)

P_.=P . +B

(t+1) (t) (tt=1)

where, for each subprovincial area:

D(t,t+1) * I(t; t+1) (E(tt+l) + ATE(t t+1)) + RE(t t+1) + ANPR(t t+1) * ANinter(t t+1) N ANiﬂtra{t,Hl)

(t, t+1) = interval between times t and t+i;
Py =  estimate of the population at time t+i;
P(t) = base population at time t (census adjusted for census net
undercoverage or the most recent estimate);
B, = number of births; _
(1) ~ Natural increase
D, = _number of deaths;
L e = number of immigrants;
E ) = number of emigrants; — o
= net temporary emigration; L Netinternationa
Al boraty emig ’ migration
RE, .y = number of returning emigrants;
ANPR ., = netnon-permanent residents; _ o
(te1) : p— S— Net interprovincial
ANinter, ., = net interprovincial migration; F migration
ANintra ., = net intraprovincial migration. t Netintraprovincial

migration
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Sources of postcensal population estimates

Base population

Census of Population adjusted for census net
undercoverage

Natural increase

Vital statistics

Net international
migration

Immigration Refugees Citizenship Canada (IRCC) data
T1 Family File (T1FF)

Canada Child Benefit (CCB)

U.S. Department of Homeland Security data

Reverse Record Check (RRC) data

Census distributions

Net interprovincial
migration

T1 Family File (T1FF)
Canada Child Benefit (CCB)
Census distributions

Net intraprovincial
migration

T1 Family File (T1FF)
Census distributions
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Estimating population estimates
at the CSD level

- After calculating CD populations, we calculate growth
rates by age and sex for each CD.

- Then we apply the CD-level growth rates by age and
sex to the base population of the corresponding CSDs.

- Finally, in order to ensure consistency between CSD-

and CD-level population estimates by age and sex, we
use calibrating techniques.
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The error of closure:
a data quality indicator

= Goal: To measure the exactness of the final
postcensal estimates.

Error of closure =
(Final postcensal population estimates on census day) -

(Enumerated population of census adjusted for census net
undercoverage)
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Most CSDs recorded an error of closure within
the acceptable range

Distribution of CSDs according to the error of closure for total population,
using the actual and proposed methods, Canada, 2006/2011 cycle
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Advantages of the actual methodology
- Simple and intelligible

« Consistent with the classical approach in small area estimation

Limitations of the actual methodology

- Artificially drives the CSD population growth rate to echo the value
of its corresponding CD.

« The actual method is not appropriate when CSDs among a single
CD are highly heterogeneous, for example:

» Highly urban CSDs, booming suburban CSDs and rural CSDs;

» CSDs with considerable aboriginal populations and CSDs with no
aboriginal population;

» CSDs specialized in diverse types of economies.
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Towards using fiscal data
to estimate CSD population

= QObjective: Calculate population estimates for small areas on the

basis of fiscal data from T1 Family Files (T1FF)

/

e Annual
rcélrﬁg\?e“':': 0 population
unnecessary Geocode tax estimates
records filers and Step 4 based on
(emigrants, tax | dependants Calculate fiscal data
filers who addresses population Step )
provide using PCCF+ |counts based Calculate
accountant on T1EF yearly
addresses, etc.) geographical population Agpllj)lla%?:rzly _}

distribution of | growth rates POPFSEOR

tax filers and | based on o adiustod ©

dependants T1FFs for 2 censal population

* PCCF+: Postal consecutive and repeat this
Code Conversion years during for one
File Plus censal cycle
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Findings

23

Population growth rate based on the actual method,
2010/2011, by CSD, Southern Ontario
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i} i} Population growth rate based on the proposed method,
Findings 20102011, by CsD, Southern Ontario

- e - N\ >
e \¢
f -, . : ' - \

3 L} . » L

= Higher diversity in
CSD population
growth rates
among single
CDs

= Population growth
targeted to CSDs

Annual population growth rate

that are actually .-
B 23 to < 5%
expected to I 1 to < 2%
[ Josnto<1%s
expand, such as — i,
suburbs around [ Jos%to<ox
[ ]4%to<05%
urban cores. B 2 o< 1%
: B 520 < 2%
'l
4 . -
i“‘ [ co boundaries
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The error of closure is lower in more
CSDs with the proposed method

Distribution of CSDs according to the error of closure for total population,
using the actual and proposed methods, Canada, 2006/2011 cycle

30%
’ 54% of CSDs would have an error of

closure between -5% and 5% with the

43% of CSDs had an error of
closure between -5% and 5% with

25% the actual method. proposed method.
20%
. B Actual method
M Proposed method
10%

5%

Ofo

0%

‘_00 © L(Qo © L\'Qo ©
xO ‘90’ o“o °°’°\.° xO
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Median decrease in error of closure using the
proposed method, compared to actual method

SAC type

Total

(1) Census metropolitan areas

46%

(2-3) Census agglomerations

4 (4) Strong metropolitan influenced zones 22%

(5) Moderate metropolitan influenced zones

(6) Weak metropolitan influenced zones 22%

K (7) No metropolitan influenced zones

J

(8) Territories 21%

0% 10% 20% 30%
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Median decrease in error of closure using the
proposed method, compared to actual method

CSD population size

25,000 to < 100,000 L a
10,000 to < 25,000 L a0
5,000 to < 10,000 L 36
1,000 to < 5,000 L %
500 to < 1,000 —
100 to < 500 L u%
<100 -3% .
0% 0% 10%  20%  30%  40%  50%

27 Statistics Canada « Statistique Canada 13/10/2016



I*I Statistics  Statistique
Canada Canada

Next steps
= Repeat the testing of the proposed method with data for the 2011/2016
censal cycle

= Continue testing of the proposed method with other subprovincial areas
(Health Regions, Federal Electoral Districts, Population Centres, etc.)

= Collaborate with provinces’ and territories’ statistical agencies and
departments

= Age and sex estimates
= |nvestigate use of alternate sources to complement T1FF

= |mprove accuracy of geocoding for rural postal codes
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Products
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Available subprovincial geographies for population estimates

. Available Available Types of Dissemination . L
Period . . Dissemination type
geographies products estimates date
CMAs
(Census metropolitan areas)
Population CANSIM
o & +
(Census divisions) Components Publication (No. 91-214)
ERts February / March
(Economic regions) Total
Annual 2
(as of July 1) Ade and sex
CAs g Cost-recovery files available upon
(Census agglomerations) request
Cost-recovery files available upon
CSDSf - Population request
(Census subdivisions) (Total population tentatively to be
released on CANSIM in 2019)
HRs CANSIM
. May / June (data released by the
(Health Regions) Health Statistics Division)

30 Statistics Canada ¢ Statistique Canada
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Factors and components of demographic growth
(for CMAs, CDs and ERs)

Factors Components CANSIM tables
Population 051-0056 (CMAs), 051-0059 (ERs), 051-0062 (CDs)
Births
Natural increase
Deaths
Immigrants
Emigrants

International migration

Returning emigrants

Net temporary emigration

Net non-permanent residents

Interprovincial migration

Net interprovincial migration

Intraprovincial migration

Net intraprovincial migration

Residual deviation (intercensal estimates only)

051-0057 (CMAS), 051-0060 (ERs), 051-0063 (CDs)

Internal migration (Interprov + Intra)

Origin-destination matrix

051-0065 (CMAS)

Interprovincial migration

In-migrants and out-migrants

Intraprovincial migration

In-migrants and out-migrants

Cost-recovery files available upon request
(tentatively to be released on CANSIM in 2019)

31
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Useful resources from the
Demographic Estimates Program

Annual Demographic Estimates: Subprovincial Areas
Catalogue number 91-214-X

Population and Family Estimation Methods at Statistics Canada
Catalogue number 91-528-X

Annual Demographic Estimates: Canada, Provinces and Territories
Catalogue number 91-215-X

|
Quarterly Demographic Estimates THANK YOU! ©
Catalogue number 91-002-X

Patrick Charbonneau
Senior Analyst

Demography Division, Statistics Canada
patrick.charbonneau@canada.ca
%8 613-410-3024

32 Statistics Canada ¢ Statistique Canada 13/10/2016


http://www5.statcan.gc.ca/olc-cel/olc.action?ObjId=91-214-X&ObjType=2&lang=en&limit=0
http://www5.statcan.gc.ca/olc-cel/olc.action?ObjId=91-528-X&ObjType=2&lang=en&limit=0
http://www5.statcan.gc.ca/olc-cel/olc.action?ObjId=91-215-X&ObjType=2&lang=en&limit=0
http://www5.statcan.gc.ca/olc-cel/olc.action?ObjId=91-002-X&ObjType=2&lang=en&limit=0
mailto:patrick.charbonneau@canada.ca

