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1.0

INTRODUCTION
The National Survey on Ageing and Independence was conducted
by Statistics Canada in collaboration with Health and Welfare
Canada, the Seniors Secretariat, Fitness and Amateur Sport,
Consumer and Corporate Affairs, Canada Mortgage and Housing
Corporation, Veterans Affairs Canada, the Department of the
Secretary of State and Communications Canada. This manual has
been produced to facilitate the manipulation of the microdata
file of the survey results. Any questions about the data set
or its use should be directed to:
Gilles Montigny
Special Surveys Group
Statistics Canada
5D3 Jean Talon Building
Tunney's Pasture
Ottawa, Ontario
K1A 0T6
Telephone: (613) 951-9731
Fax
: (613) 951-0562
Nancy Darcovich
Special Surveys Group
Statistics Canada
5D6 Jean Talon Building
Tunney's Pasture
Ottawa, Ontario
K1A 0T6
Telephone: (613) 951-4585
Fax
: (613) 951-0562
Frank Fedyk
Senior Advisor
Health Policy Division
Policy, Planning and Information Branch
Health and Welfare Canada
Room 2076
Jeanne Mance Building
Tunney's Pasture
Ottawa, Ontario
K1A 0K9
Telephone: (613) 957-3067
Fax
: (613) 957-1204

IT IS IMPORTANT FOR USERS TO BECOME FAMILIAR WITH THE CONTENTS
OF THIS DOCUMENT BEFORE PUBLISHING OR OTHERWISE RELEASING ANY
ESTIMATES DERIVED FROM THE MICRODATA FILE OF THE SURVEY ON
AGEING AND INDEPENDENCE.
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2.0

BACKGROUND
In the Fall of 1990, the Planning and Policy Branch of Health
and Welfare Canada, representing various federal departments,
commissioned Statistics Canada to undertake the development of
a national survey to measure the contributors to the quality
of life and independence of today's and tomorrow's seniors in
Canada. The first phase of the study consisted of a
feasibility report (Darcovich and Montigny, 1991) examining
the data requirements and the survey options in terms of
appropriate sample sizes, sampling and data collection
methodologies and attendant costs for a national household
survey on ageing and independence. The feasibility study was
completed in January 1991.
The second phase was the development and the testing of the
survey instruments. The initial work in the development of
the survey questionnaire was done with the assistance of
CARNET (the Canadian Aging Research NETwork).
The survey
questionnaire was designed along CARNET's proposed conceptual
model (see Appendix A) that suggests that:
Independent living in later life is influenced by three
major factors: physical and mental well-being, social
life and income. These factors are shaped in turn by
life course experiences such as education and work
history. Other characteristics such as age, gender and
marital status and area of residence also contribute to
determining life circumstances.
The final phase of the study was the conduct of a national
survey in September 1991, some aspects of which are documented
in this report.
The present document summarizes the survey concepts and
operations. Additional technical detail is presented in the
appendices to this document.
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3.0

SURVEY OBJECTIVES
The main objective of the survey was to measure contributors
to the quality of life and independent living.
The
measurement of these contributors was done by examining a
broad range of characteristics of today's seniors as well as
the characteristics of those who are currently preparing for
their
older
years.
Translated
into
specific
data
requirements, it was determined that the final database should
provide:
-

national level estimates on today's seniors concerning
their health, social and economic situations for the
following age groups: 65-69, 70-74, 75-79, 80 or over;

-

national level estimates on tomorrow's seniors on
characteristics related to their planning choices and
preparations with regard to ageing for the following age
groups 45-49, 50-54, 55-59 and 60-64;

-

estimates reflecting the above data requirements on
today's and tomorrow's seniors by aggregated age groups
at regional and, where possible, at provincial levels.
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4.0

SURVEY DESIGN
Since the Survey on Ageing and Independence was administered
to a sub-sample of the Labour Force Survey (LFS) sample, its
sample design is closely tied to that of the LFS. The LFS
design is described in Sections 4.1 to 4.4.
Section 4.5
describes how the Survey on Ageing and Independence departed
from the basic LFS design.

4.1

Population Coverage
The LFS is the largest continuing household survey in Canada
whose sample consists of approximately 63,000 households per
month across Canada. The LFS sample is representative of the
civilian, non-institutionalized population 15 years of age or
older in Canada's ten provinces. Specifically excluded from
the survey's coverage are residents of the Yukon and Northwest
Territories, persons living on Indian Reserves, full-time
members of the Canadian Armed Forces and residents of
institutions. These groups together represent an exclusion of
approximately 4% of the population aged 45 or over.

4.2

Sample Design
The LFS sample is based upon a stratified, multi-stage design
employing probability sampling at all stages of the design.
The design principles are the same for each province.
A
diagram summarizing the design stages is presented at the end
of section 4.2.

4.2.1

Primary Stratification
Provinces are first stratified into economic regions geographic areas of more or less homogeneous economic
structure formed on the basis of federal provincial
agreements and which are relatively stable over time.
These economic regions are treated as primary strata and
further stratification is carried out within them.

4.2.2

Types of Areas
Economic regions are further disaggregated into 3
categories: self-representing areas (SRU's), non-selfrepresenting areas (NSRU's) and special areas. SRU's are
urban areas whose population tends to vary from province
to province but generally exceeds 15,000 persons as of
the 1981 census.
In addition some areas which have
7

unique labour force characteristics are designated as
SRU's. For the most part, SRU boundaries are coincident
with delineations established for the Census.
All SRU's in each economic region are included in the
survey and, as the name implies, each is represented by
its own sample.
NSRU's are the areas lying outside the SRU's and they
consist largely of small urban centres and rural areas.
Although particular urban centres or rural areas within
an NSRU may or may not be sampled, those portions of an
NSRU which are sampled represent the NSRU.
A small proportion (approximately 1%) of the LFS
population is found in institutions (for example, live-in
staff of hospitals or schools or permanent residents of
hotels or motels), on military bases (civilian personnel
only) or in remote areas of provinces which are not
readily
accessible
to
LFS
interviewers.
For
administrative purposes, this portion of the population
is sampled separately through the special area frame.
This portion of the sample is selected on a province-wide
basis, without reference to the stratification used for
SRU and NSRU areas.
4.2.3

Secondary Stratification
SRU areas are next individually delineated into design
strata, which reflect areas of similar socio-economic
status as identified in the 1981 Census. The extent of
the stratification (i.e. number of strata) depends upon
the size of the SRU.
In economic regions in which the NSRU population
constitutes a significant proportion of the economic
region population, the NSRU is next delineated into
separate urban and rural strata. Within each of these
strata, further stratification is used to reflect
differences in terms of labour force characteristics.
In special areas, strata are formed on a province-wide
basis.
The strata reflect the main types of special
groups
in
the
population
which
require
special
administrative sampling procedures. These are: military
establishments, institutions and remote areas.
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4.2.4

Cluster Delineation and Selection
Within each of the secondary strata found in SRU areas,
a number of geographically contiguous groups of
dwellings, or clusters, are formed based upon a
combination of 1981 Census counts or field enumeration.
These clusters generally are coincident with city blocks
or block faces. The selection of a sample of clusters
(generally 6 or 12 clusters) from each of these secondary
strata represents the first stage of sampling in SRU
areas.
Within each of the secondary strata in NSRU areas, a
number of large geographic areas are delineated in such
a way that each one reflects the composition of the
stratum within which it is located with respect to a
number of socio-economic characteristics. Two or four of
these areas, known as primary sampling units (or PSU's)
are selected into the sample from each secondary stratum.
Within each selected PSU, a number of smaller
geographically contiguous groups of dwellings, or
clusters, are then formed using well-defined physical
features which are recognizable both on maps and in the
field.
In special areas, census enumeration areas (geographic
areas covered by individual enumerators for the Census)
represent the first stage of selection.
Within those
selected, where necessary, geographically contiguous
groups of dwellings or clusters are formed and the
selection of a sample of these represents the second
stage of sampling.

4.2.5

Dwelling Selection
In all three types of areas (SRU, NSRU and special areas)
selected clusters are first visited by enumerators in the
field and a listing of all private dwellings in the
cluster is prepared.
From the listing a sample of 6
dwellings (on average) is then selected. This represents
the final stage of sampling.
In the 17 largest SRU's, a sample of apartments in large
apartment buildings is selected from a separate register
based upon information supplied by Canada Mortgage and
Housing Corporation. The purpose of this is to ensure
better representation of apartment dwellers in the sample
as well as to minimize the effect of growth in clusters,
due to construction of new apartment buildings.
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4.2.6

Person Selection
Demographic information is obtained for all persons for
whom the selected dwelling is the usual place of
residence. LFS information is obtained for all civilian
household members 15 years of age or older.
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4.3

Sample Size
The sample size of eligible persons in the LFS is determined
so as to meet the statistical precision requirements specified
for various labour force characteristics at the provincial and
subprovincial level by federal, provincial and municipal
governments as well as by a host of other data users.
The monthly LFS sample consists of approximately 73,000
dwellings. After excluding dwellings found to be vacant,
dwellings demolished or converted to non-residential uses,
dwellings containing ineligible persons, dwellings under
construction, and seasonal dwellings, about 63,000 dwellings
remain which are occupied by eligible persons. From these
dwellings, LFS information is obtained for approximately
140,000 civilians aged 15 or over.

4.4

Sample Rotation
The LFS employs a panel design whereby the entire monthly
sample of dwellings can be considered to consist of 6 panels,
or rotation groups, of approximately equal size.
Each of
these panels can be considered by itself to be representative
of the entire LFS population. All dwellings in a rotation
group remain in the LFS sample for 6 consecutive months after
which time they are replaced (rotated out of the sample) by a
new panel of dwellings selected from the same or similar
clusters.
This rotation pattern was adopted to ensure that the sample of
dwellings constantly reflects changes in the current housing
stock and to minimize any problems of the non-response or
respondent burden that would occur if households were to
remain in the sample for longer than 6 months. It also has
the statistical advantage of providing a common sample base
for
short-term
month-to-month
comparisons
of
LFS
characteristics.

4.5

Sample Design Modifications for the Survey on Ageing and
Independence
The Survey on Ageing and Independence was based upon a subsample of former LFS respondents. A representative sample of
25,000 persons aged 45 or over across Canada was selected from
the September 1990 - June 1991 Labour Force files. The use of
former LFS respondents was advantageous in that information on
persons' ages was available to efficiently tailor the sample
to meet the specific survey requirements in particular, the
desire to focus more of the sample on people in the older age
groups.
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Two constraints were observed in the selection of the sample
for the survey. Firstly, only one person within a household
was selected.
Secondly, in those households containing at
least one person aged 70 or over, one person from that age
group was selected with certainty, in order to meet the
targeted oversampling of the older age groups. To satisfy
these constraints, and at the same time select a probability
sub-sample that would meet the data requirements, the
procedure below was followed.
Households were first sorted according to whether they
contained anyone aged 70 years or older.
In households
containing people in this age group, one such person was
selected. From the remaining households, one person aged 45
to 69 years was selected randomly.
Records representing
selected individuals were then sorted according to province
and age and the required sample was then randomly selected
within these categories according to targeted allocations.
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Sample Allocation by Province
Provinces

Number of Selected
Persons

Canada

24,795

Newfoundland

1,335

Prince Edward Island

647

Nova Scotia

1,685

New Brunswick

1,512

Quebec

4,613

Ontario

5,505

Manitoba

1,864

Saskatchewan

1,791

Alberta

2,746

British Columbia

3,097
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5.0

DATA COLLECTION METHODOLOGY

5.1

Questionnaire design
The survey instruments were designed with the assistance of a
group of researchers interested in ageing issues, collectively
known as "CARNET" (the Canadian Aging Research NETwork). The
survey instruments were designed based on the following
conceptual model "which describes the major factors which
interact to influence the degree of independent living which
a person can have in later life" (see Appendix A for a
description of the model and the proposed approach to the
design of the survey instrument by CARNET).
The model can be
depicted as follows:

______________________________________________________________________
Demographic
Life course
Determinants
Outcomes
variables
experiences
of well-being
_______________________________________________________________________

Education
Gender
Age
Region

Rural/urban
Ethnic group
Language
Marital Status

┌───────────────┐
┌──────────┐
│ Industrial
├────┤ Health
├─────────┐
│ sector
│
│
│
│
└──────────┬────┘
└────┬─────┘
│
│
│
│
│
│
│
│
│
│
└──────────┐
│
│
│
│
│
│
│
│
│
│
┌───────────────┐
┌────┴─────┐
╔═════════════╗
│ Labour force ├────┤ Income
├───║Independent ║
│ history
│
│
│
║ living
║
└───────────────┘
└──────────┘
╚═════════════╝
│
│
│
│
│
│
│
│
│
│
│
│
│
│
│
│
│
┌──────────┘
│
│
│
│
│
│
│
│
│
│
┌──────────┴───┐
┌────┴────────┐
│
│ Family and ├─────┤ Social
├──────┘
│ household
│
│ integration │
│ structure
│
└─────────────┘
└──────────────┘
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In summary, the model indicates that independent living in
later life is influenced by three major factors:
health,
income and social integration (see appendix A). These factors
are shaped by life course experiences such as work history
(labour force activity, lifetime industry and occupation) and
family and household structure. Other characteristics such as
education, gender, age, region of residence, ethnic group,
language and marital status also influence life circumstances.
The questionnaire collected basic information on the following
issues:
-

retirement and main activity;

-

labour characteristics and retirement preparation;

-

physical and social activity;

-

well-being;

-

health;

-

life events;

-

social support networks, family and friends;

-

mobility and travel;

-

accidents and safety;

-

living arrangements and housing characteristics;

-

income;

-

financial situation;

-

satisfaction with life.

In addition to the questionnaire content, a number of LFS
variables (such as industry, occupation, job tenure, household
composition) were added to the Ageing and Independence survey
microdata file (see appendix B).
The LFS also collects
information from renters (such as dwelling type, number of
rooms in dwelling, rent paid and rent inclusions); this
information was also added to the Ageing and Independence
survey microdata file.
The LFS information may, however,
apply to collection period extending from six months to a year
prior to the Ageing and Independence survey collection.
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5.2

Tests
Two types of tests were conducted before launching collection
for the main survey.
One type consisted of a quality
assessment of the questionnaire content and format by way of
focus groups and in-depth interviews.
The second type
involved the actual conduct of telephone or personal
interviews in order to test the collection procedures and the
average duration of the interview.
In summary, Coopers and Lybrand Consultant Group was hired to
conduct the quality assessment of the questionnaire. Their
mandate was to assess respondents' understanding and
comprehension of the questions, to assess their general
reaction to the issues being discussed and to test the general
flow of the questionnaire including the skip logic.
This
process involved in-depth interviews in Ottawa, as well as
telephone interviews and focus groups in Halifax, Montreal,
Renfrew, Toronto and Winnipeg.
The in-depth interviews were held in the participants' homes
or location convenient to the participant. The interviewees
completed the questionnaire as the interviewer read it to
them, and commented on their understanding of the questions or
responses. Each interview lasted approximately two hours.
All focus group participants completed the questionnaire by
telephone one week prior to the session. During the telephone
interviews, respondent behaviour (hesitation, need to repeat
questions and categories, and comments) was coded. This coding
identified problem areas in the questionnaire. The identified
problem areas formed the basis of the focus group discussion.
Each focus group was conducted by a trained moderator. The
session lasted about two hours.
The collection procedure test involved the participation of
two Statistics Canada Regional Offices: Montreal and Regina.
In both offices, regular LFS interviewers were given a list of
100 pre-selected respondents chosen from rotates out from the
LFS. They were to conduct the interviews with the selected
respondents carefully noting the duration of the interview and
all other potential problems with the questionnaire content or
with the collection procedures.

5.3

Interviewing
The information collection period was the month of September
1991 and was carried out by Labour Force Survey interviewers.
The collection was done by way of a 30-minute phone or faceto-face interview. An estimated 10% of the interviews were
17

conducted in the respondents' homes while the remainder were
administered over the phone.
5.4

Response Rate
The Survey of Ageing and Independence response rate is defined
as the number of individuals responding to the survey
expressed as a percentage of all preselected individuals who
should have responded.
The final response rates, by province, were as follows:
Province

Sample
Allocated

Sample
Attained

Response
Rate

Newfoundland

1,335

1,070

80%

647

647

85%

Nova Scotia

1,685

1,388

82%

New Brunswick

1,512

1,265

84%

Quebec

4,613

3,832

83%

Ontario

5,505

4,309

78%

Manitoba

1,864

1,495

80%

Saskatchewan

1,791

1,485

83%

Alberta

2,746

2,220

81%

British Columbia

3,097

2,459

79%

24,795

20,076

81%

Prince Edward
Island

Canada

Analysis of the non-respondents by age and gender reveals that
there was no concentration of non-response in any of seven age
groups, with the non-response rate varying between 16-19% in
these groups. The only exception was for those 80 or over
where 26% of the people in this age group did not respond.
The main reasons for this non-response were because the
interview was prevented by language problems or other unusual
circumstances related to the respondent, or prevented by
sickness or death.
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6.0

DATA PROCESSING

6.1

Data Capture
The completed questionnaires were data captured in the
Statistics Canada's Regional Offices.
The data capture
program allowed for a valid range of codes for each question
and automatically followed the flow of the questionnaire.
After data capture, an unedited version of all data-captured
information was electronically transmitted to Ottawa for the
creation of an initial computer file.
The coding of written entries such as occupation, industry or
non pre-coded categories such as "other" country of birth or
"other" ethnic origin were coded in Ottawa.

6.2

Editing
The first stage of survey processing involved editing all
survey records according to prespecified edit rules to check
for errors, gaps and inconsistencies in the survey data.
Checks were made to ensure that numerical answers to certain
questions fell within acceptable logical ranges. Checks were
also made to ensure that portions of the questionnaire that
were to be skipped in the interview because of a previous
answer were in fact, skipped. Where errors or inconsistencies
were found, the erroneous information was blanked out and
replaced by a "not stated" response.
Editing was mostly "top-down" meaning that when a flow
question was encountered, the flow pattern indicated by the
response of that question was accepted as true.

6.3

Weighting
The principle behind estimation in a probability sample such
as the LFS is that each person in the sample "represents",
besides himself or herself, several other persons not in the
sample.
For example in a simple random sample of 2% of the
population, each person represents 50 persons in the
population.
The weighting phase is a step which calculates, for each
record, what this number is and places it on the microdata
file for each record.
This weight must be used to derive
estimates from the microdata file. For example, if the number
of persons who are 45-49 years of age is to be estimated, it
is done by selecting the records referring to persons with
that characteristic and summing the weights of those records.
Details of the method used to calculate these sampling weights
are presented in Appendix C.
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7.0

SAMPLING ERROR
The estimates that can be derived from this survey are based
on a sample of individuals.
Somewhat different estimates
might be obtained if a complete census had been taken using
the same questionnaire, interviewers, supervisors, processing
methods, etc. as those actually used. The difference between
the estimates obtained from the sample and those resulting
from a complete count taken under similar conditions is called
the sampling error of the estimates.
Since it is an unavoidable fact that estimates from a sample
survey are subject to sampling error, sound statistical
practice calls for researchers to provide users with some
indication of the magnitude of this sampling error.
This
section of the documentation outlines the measures of sampling
error which Statistics Canada commonly uses and which it urges
users producing estimates from this microdata file to also
use.
The basis for measuring the potential size of sampling errors
is the standard error of the estimates derived from survey
results.
However, because of the large variety of estimates that can be
produced from a survey such as this, the standard error of an
estimate is usually expressed relative to the estimate to
which it pertains.
This resulting measure, known as the
coefficient of variation of an estimate, is obtained by
dividing the standard error of the estimate by the estimate
itself and is expressed as a percentage of the estimate.
For example, suppose that, based upon the survey results, one
estimates that 9 percent (0.09) of persons aged 45 years or
over have had an accident around the home in the previous
twelve months to the survey and that this estimate is found to
have a standard error of 0.0045.
Then the coefficient of
variation of the estimate is calculated as:

 0 . 0045 

 X 100 % = 5 %
 0 . 09 
Before discussing how these measures can be obtained it is
useful to describe the two main types of point estimates of
population characteristics which can be generated from the
microdata files for the Survey on Ageing and Independence.

20

(1) Categorical Estimates
Categorical estimates are estimates of the number, proportion
or percentage of the surveyed population possessing certain
characteristics or falling into some defined category. The
number of persons aged 45 or over who are married or the
proportion of Manitoba's population that consists of females
80 years old or over are examples of such estimates.
In this context, an estimate of the number of persons
possessing a certain characteristic is referred to as an
estimate of an aggregate.
These estimates are readily obtained by summing the weights of
the records possessing the characteristic in question.
(2) Quantitative Estimates
Quantitative estimates are estimates of totals or of means,
median and other measures of central tendency based upon some
or all of the members of the surveyed population. They also
specifically involve estimates of the form X̂ / Yˆ where X̂ is
an estimate of surveyed population total and Yˆ is an estimate
of the number of persons in the surveyed population
contributing to that total.
An example of a quantitative estimate in this survey is the
mean number of weeks worked in the past twelve months by
Canadians aged 45 or over.

7.1

Coefficients of Variation for Categorical Estimates
In order to supply coefficients of variation which would be
applicable to a wide variety of qualitative estimates produced
from this microdata file and which could be readily accessed
by the user, a set of 'look up' tables, referred to as
Sampling Variability Tables, has been produced and included as
Appendix F.
These coefficients of variation are derived using the variance
formula for simple random sampling and incorporating a factor
which reflects the multi-stage, clustered nature of the sample
design. This factor, known as the design effect, has been
determined by first calculating design effects for a wide
range of characteristics and then choosing from among these a
conservative value which will not give a false impression of
high precision. Estimates of actual variance for specific
21

variables may be obtained from Statistics Canada on a costrecovery basis.
The following rules should enable the user to determine the
approximate coefficients of variation from the Sampling
Variability Tables for estimates of the number, proportion or
percentage of the surveyed population possessing a certain
characteristic and for ratios and differences between
estimates.
Rule 1: Estimates of Numbers Possessing a Characteristic
(Aggregates)
The coefficient of variation depends only on the size of the
estimate itself. On the Sampling Variability Table for the
appropriate age group or geographic area, locate the estimated
number in the left-most column of the table (headed "Numerator
of Percentage") and follow the asterisks (if any) across to
the first figure encountered. This figure is the approximate
coefficient of variation.
Rule 2: Estimates of Proportions or Percentages Possessing a
Characteristic
The coefficient of variation (cv) of an estimated proportion
or percentage depends on both the size of the proportion or
percentage and the size of the total upon which the proportion
or percentage is based. Estimated proportions or percentages
are relatively more reliable than the corresponding estimates
of the numerator of the proportion or percentage, particularly
if the percentages are .5 (50%) or more. (Note that in the
tables the cv's decline in value reading from left to right).
When the proportion or percentage is based upon the total
population of the geographic area covered by the table, the cv
of the proportion or percentage is the same as the cv of the
numerator of the proportion or percentage. In this case, Rule
1 can be used.
When the proportion or percentage is based upon a subset of
the total population (e.g. those in a particular age group),
reference should be made to the proportion or percentage
(across the top of the table) and to the numerator of the
proportion or percentage (down the left side of the table).
The intersection of the appropriate row and column gives the
coefficient of variation.
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Rule 3: Estimates
Percentages

of

Differences

Between

Aggregates

or

The standard error of a difference between two estimates is
approximately equal to the square root of the sum of squares
of each standard error considered separately. That is, the
standard error of a difference dˆ = Xˆ 1 − Xˆ 2 is:

(

σ

dˆ

=

2
( Xˆ 1 α 1 ) + ( Xˆ 2 α

2

)

)

2

where X̂ 1 is estimate 1, X̂ 2 is estimate 2, and α1 and α2 are
the coefficients of variation of X̂ 1 and X̂ 2 respectively. The
coefficients of variation of d̂ is given by σ dˆ / dˆ .
This
formula is accurate for the difference between separate and
uncorrelated estimates but is only approximate otherwise.
Rule 4: Estimates of Ratios
In the case where the numerator is a subset of the
denominator, the ratio should be converted to a percentage and
Rule 2 applied. This would apply, for example, to the case
where the denominator is the number of males and the numerator
is the number of males owning a dwelling.
In the case where the numerator is not a subset of the
denominator, the standard error of the ratio of the two
estimates is approximately equal to the square root of the sum
of squares of each standard error considered separately. That
is:
is, the standard error of a ratio Rˆ = Xˆ / Xˆ

(

σ

Rˆ

= Rˆ

α 12 + α

1

2

)

2
2

where α 1 and α 2 are the coefficients of variation of X̂ 1 and
X̂ 2 respectively.
The coefficient of variation of R̂ is given by σ Rˆ / Rˆ .

The

formula will tend to overstate the error, if X̂ 1 and X̂ 2 are
positively correlated and understate the error if X̂ 1 and X̂ 2
are negatively correlated.
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Rule 5: Estimates of Differences of Ratios
In this case, Rules 3 and 4 are combined. The cv's for the
two ratios are first determined using Rule 4, and then the cv
of their difference is found using Rule 3.
The following two 'real life' examples are included to assist
users in applying the foregoing rules.
Example 1
Suppose that a user estimates from the microdata file that
53,280 Canadian women aged 80 years or over are married. How
does the user determine the coefficient of variation of this
estimated total?
(1) Refer to the table for the age group 80 or over.
(2) The estimated aggregate, 53,280 does not appear in the
left-hand column (the 'Numerator of Percentage' column),
so it is necessary to use the figure closest to it, namely
55,000.
(3) The coefficient of variation for an estimated aggregate is
found by referring to the first non-asterisk entry on that
row, namely, 6.2%.
(4) So the approximate coefficient
estimated total is 6.2%.
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Example 2
Suppose that the user estimates that 18% of women aged 80 years
or over are married. This is the expression of the estimate
obtained in Example 1 as a percentage of persons 80 years or
over who indicated being female and married. How does the user
determine the coefficient of variation of this estimated
percentage?
(1) Refer to the table for the age group 80 or over.
(2) Because the estimate is a percentage which is based on a
subset of the total population (i.e., women), it is
necessary to use both the percentage (18%) and the
numerator portion of the percentage (53,280) in
determining the coefficient of variation.
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(3) The numerator, 53,280 does not appear in the left-hand
column (the 'Numerator of Percentage' column) so it is
necessary to use the figure closet to it, namely 55,000.
Similarly, the percentage estimate does not appear as any
of the column headings, so it is necessary to use the
figure closest to it, namely, 20.0%.
(4) The figure at the intersection of the row and column used,
namely, 6.0% is the coefficient of variation to be used.
(5) So the approximate coefficient
estimated percentage is 6.0%.
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7.2 Coefficients of Variation for Quantitative Estimates
The major variables of interest in the Survey on Ageing and
Independence are categorical in nature. For quantitative
estimates, special tables would have to be produced upon
request to determine their sampling error.
7.3 Confidence Limits
Although coefficients of variation are widely used, a more
intuitively meaningful measure of sampling error is the
confidence interval of an estimate.
A confidence interval
constitutes a statement on the level of confidence that the
true value for the population lies within a specified range of
values. For example a 95% confidence interval can be described
as follows:
If sampling of the population is repeated indefinitely,
each sample leading to a new confidence interval for an
estimate, then in 95% of the samples the interval will
cover the true population value.
Using the standard error of an estimate, confidence intervals
for estimates may be obtained under the assumption that under
repeated sampling of the population, the various estimates
obtained for a population characteristic are normally
distributed about the true population value.
Under this
assumption, the chances are about 68 out of 100 that the
difference between a sample estimate and the true population
value would be less than one standard error, about 95 out of
100 that the difference would be less than two standard errors,
and about 99 out 100 that the differences would be less than
three standard errors. These different degrees of confidence
are referred to as the confidence levels.
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Confidence intervals for an estimate, X̂ , are generally
expressed as two numbers, one below the estimate and one above
the estimate, as ( X̂ -k, X̂ +k) where k is determined depending
upon the level of confidence desired and the sampling error of
the estimate.
Confidence intervals for an estimate can be calculated directly
from the Sampling Variability Tables by first determining from
the appropriate table the coefficient of variation of the
estimate X̂ , and then using the following formula to convert
to a confidence interval CI:

CI
where α x̂
t
t
t
t

=
=
=
=

x

(

= Xˆ − t Xˆ α xˆ , Xˆ + t Xˆ α

xˆ

)

is the determined coefficient of variation of X̂
1 if a
1.6 if
2 if a
3 if a

68% confidence interval is desired
a 90% confidence interval is desired
95% confidence interval is desired
99% confidence interval is desired

Example 3
A 95% confidence interval for the estimated proportion of women
aged 80 years or over who are married (from Example 2 above)
would be calculated as follows.

X̂ = 18% (or expressed as a proportion = .18)
t = 2
α x̂ = 6.0% (.060 expressed as a proportion)

CIx = {.18 - (2)(.18)(.060), .18 + (2)(.18)(.060)}
CIx = {.18 - .0216, .18 + .0216}
CIx = {.1584, .2016}
With 95% confidence it can be said that between 16% and 20% of
women aged 80 years or over are married.
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8.0 NON-SAMPLING ERROR
Errors which are not related to sampling may occur at almost
every phase of a survey operation.
Interviewers may
misunderstand instructions, respondents may make errors in
answering questions, the answers may be incorrectly entered on
the questionnaire and errors may be introduced in the
processing and tabulation of the data. These are all examples
of non-sampling errors.
Over a large number of observations, randomly occurring errors
will have little effect on estimates derived from the survey.
However, errors occurring systematically will contribute to
biases in the survey estimates. Considerable time and effort
has been made to reduce non-sampling errors in the Survey of
Ageing and Independence. Quality assurance measures have been
implemented at each step of the data collection and processing
cycle to monitor the quality of the data.
These measures
include the use of highly skilled interviewers, training of
interviewers with respect to the Survey on Ageing and
Independence procedures and questionnaires, observation of
interviewers to detect problems of questionnaire design or
misunderstanding of instructions, procedures to ensure that
data capture errors are minimized and coding and edit quality
checks to verify the processing logic. Despite these efforts
non-sampling error is bound to have some impact on the Survey
on Ageing and Independence estimates. The following section
outlines the most likely sources of this error and its probable
impact on the survey estimates.
8.1 Total Non-response
Total non-response can be a major source of non-sampling error
in many surveys depending on the degree to which respondents
and non-respondents differ with respect to characteristics of
interest.
In the Survey on Ageing and Independence total
non-response occurred because the selected individual could not
be contacted or the selected individual refused to participate
in the survey. The non-response rate for the Survey on Ageing
and Independence was approximately 20%. Analysis of the
characteristics of Survey on Ageing and Independence
non-respondents in any one age group suggest that they are not
concentrated as any specific type of respondent, although the
non-response rate is higher for those aged 80 years or over.
Total non-response is handled by adjusting the sampling weight
of
responding
individuals
to
compensate
for
missing
individuals.
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8.2 Partial Non-response
Partial non-response in the Survey on Ageing and Independence
occurred if the respondent refused to answer a question or did
not understand a question. Generally, the extent of partial
non-response was small in the Survey on Ageing and
Independence.
As a result, it is unlikely that partial
non-response contributed substantially to non-sampling error.
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9.0

PUBLICATION AND RELEASE GUIDELINES
IT IS IMPORTANT FOR USERS TO BECOME FAMILIAR WITH THE
CONTENTS OF THIS SECTION BEFORE PUBLISHING OR OTHERWISE
RELEASING ANY ESTIMATES DERIVED FROM THE MICRODATA FILE
OF THE SURVEY ON AGEING AND INDEPENDENCE.
This section of the documentation outlines the guidelines to
be adhered to by users publishing or otherwise releasing any
data derived from the survey microdata file. With the aid of
these guidelines, users of microdata should be able to produce
the same figures as those produced by Statistics Canada and,
at the same time, will be able to develop currently
unpublished figures in a manner consistent with these
established guidelines. This section consists basically of
four sub-sections - the rounding guidelines, the sample
weighting guidelines and the sampling variability guidelines
and guidelines for statistical analysis.

9.1

Rounding Guidelines
In order that estimates for publication or other release
derived from these microdata files will correspond to those
produced by Statistics Canada, users are urged to adhere to
the following guidelines regarding the rounding of such
estimates.
a) Estimates in the main body of a statistical table are to
be rounded to the nearest thousand units using the normal
rounding technique. In normal rounding, if the first or
only digit to be dropped is 0 to 4, the last digit to be
retained is not changed. If the first or only digit to be
dropped is 5 to 9, the last digit to be retained is raised
by one. For example, in normal rounding to the nearest
1000, if the last three digits are between 000 and 499,
they are changed to 000 and the preceding digit (the
thousands digit) is left unchanged. If the last digits
are between 500 and 999 they are changed to 000 and the
preceding digit is incremented by 1.
b) Marginal sub-totals and totals in statistical tables are
to be derived from their corresponding unrounded
components and then are to be rounded themselves to the
nearest 1000 units using normal rounding.
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c) Averages, proportions, rates and percentages are to be
computed from unrounded components (i.e. numerators and/or
denominators) and then are to be rounded themselves to one
decimal using normal rounding. In normal rounding to a
single digit, if the final or only digit to be dropped is
0 to 4, the last digit to be retained is not changed. If
the first or only digit to be dropped is 5 to 9, the last
digit to be retained is increased by 1.
d) Sums and differences of aggregates or ratios are to be
derived from their corresponding unrounded components and
then are to be rounded themselves to the nearest 1000
units or the nearest one decimal using normal rounding.
e) In instances where, due to technical or other limitations,
a rounding technique other than normal rounding is used
resulting in estimates to be published or otherwise
released which differ from corresponding estimates
published by Statistics Canada, users are urged to note
the reason for such differences in the publication or
release document(s).
f) Under no circumstances are unrounded estimates to be
published or otherwise released by users.
Unrounded
estimates imply greater precision that actually exists.
9.2

Sample Weighting Guidelines for Tabulation
The sample design used for the Survey on Ageing and
Independence was not self-weighting. When producing simple
estimates, including the production of ordinary statistical
tables, users must apply the sampling weights placed on the
individual microdata tape records. Otherwise, the estimates
derived from the microdata tapes cannot be considered to be
representative of the survey population, and will not
correspond to those produced by Statistics Canada.
Users should also note that some software packages, because of
their treatment of the weight field, may not allow the
generation of estimates that exactly match those available
from Statistics Canada.
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9.3

Sampling Variability Guidelines
Before releasing and/or publishing any estimate from these
microdata tapes, users should determine its coefficient of
variation and follow the guidelines below.
Sampling Variability Guidelines for
The Survey on Ageing and Independence
______________________________________________________________
Type of Estimate
cv (in %)
Guidelines
______________________________________________________________
1.

Unqualified

0.0 - 16.5

Estimates can be
considered for general
unrestricted release.
Requires no special
notation.
2. Qualified
16.6 - 25.0
Estimates can be
considered for general
unrestricted release but
should be accompanied by
a warning cautioning
subsequent users of the
high sampling variability
associated with the
estimates. Such estimates
should be identified by
the letter Q (or in some
other similar fashion).
3. Confidential
25.1 - 33.3
Estimates can be
considered for general
unrestricted release only
when sampling variabilities are obtained using
an
exact
variance
calculation
procedure.
Unless such variances are
obtained, such estimates
should be deleted and
replaced by dashes (---)
in statistical tables.
4. Not for (i)
33.4 or greater Estimates cannot be
release
OR
released in any form
under any circumstances.
(ii) any estimate
In statistical tables,
less than 4,000
such estimates should be
(after rounding) deleted and replaced by
regardless of cv dashes (---).
______________________________________________________________
Note: These sampling variability guidelines should be applied to rounded estimates.
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9.4

Guidelines for Statistical Analysis
The Survey on Ageing and Independence is based upon a complex
sample design, with stratification, multiple stages of
selection, and unequal probabilities of selection of
respondents. Using data from such complex surveys presents
problems to analysts because the survey design and the
selection probabilities affect the estimation and variance
calculation procedures that should be used.
While many analysis procedures found in statistical packages
allow weights to be used, the meaning or definition of the
weight in these procedures differ from that which is
appropriate in a sample survey framework, with the result that
while in many cases the estimates produced by the packages are
correct, the variances that are calculated are almost
meaningless.
For many analysis techniques (for example linear regression,
logistic regression, estimation of rates and proportions and
analysis of variance), a method exists which can make the
variances calculated by the standard packages more meaningful.
If the weights on the datafile are rescaled so that the
average weight is one (1), then the variances produced by the
standard packages will be more reasonable; while they still
will not take into account the stratification and clustering
of the sample's design, they will take into account the
unequal probabilities of selection.
The rescaling can be
accomplished by dividing each weight by the overall average
weight before the analysis is conducted.
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APPENDIX C
Weighting Procedures for the Survey on Ageing and Independence
Since the Survey on Ageing and Independence used a subsample of the
LFS sample, the derivation of weights for the survey records for
the year is clearly tied to the weighting procedure used for the
LFS. The LFS weighting procedure is briefly described below.
C.1

LFS Weighting

In the LFS, the final weight attached to each record is the product
of the following factors: the basic weight, the cluster sub-weight,
the balancing factor for non-response, the rural-urban factor and
the province-age-sex ratio adjustment factor. Each is described
below.
C.2

Basic Weight

In a probability sample, the sample design itself determines
weights which must be used to produce unbiased estimates of the
population. Each record must be weighted by the inverse of the
probability of selecting the person to whom the record refers (in
the example of a 2% simple random sample, this probability would be
.02 for each person and the records must be weighted by 1/.02=50).
Because all eligible individuals in a dwelling are interviewed
(directly or by proxy), this probability is essentially the same as
the probability with which the dwelling is selected.
C.3

Cluster Sub-weight

The cluster delineation is such that the number of dwellings in the
sample increases very slightly with moderate growth in the housing
stock. Substantial growth can be tolerated in an isolated cluster
before the additional sample represents a field collection problem.
However, if growth takes place in more than one cluster in an
interviewer assignment, the cumulative effect of all increases may
create a workload problem. In clusters where substantial growth
has taken place, sub-sampling is used as a means of keeping
interviewer assignments manageable. The cluster sub-weight
represents the inverse of this sub-sampling ratio in clusters where
sub-sampling has occurred.
C.4

Non-response

Notwithstanding the strict controls of the LFS, some non-response
is inevitable, despite all the attempts made by the interviewers.
The LFS non-response rate is approximately 5%. For certain types of
non-response (household temporarily absent, refusal), data from a
previous month's interview with the household if any, is brought
forward and used as the current month's data for the household.
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In other cases, non-response is compensated for by proportionally
increasing the weights of responding households. The weight of each
responding record is increased by the ratio of the number of
households that should have been interviewed, divided by the number
that were actually interviewed. This adjustment is done separately
for geographic areas called balancing units. It is based on the
assumption that the households that have been interviewed represent
the characteristics of those that should have been interviewed. To
the extent that this assumption is not true, the estimates will be
somewhat biased.
C.5

Rural-urban Factor

In NSRUs without sufficient rural and urban population for explicit
urban and rural strata to be formed, each primary sampling unit
(PSU) is composed of both urban and rural parts.
Information
concerning the total population in rural and urban areas is
available from the 1981 Census for each PSU as well as for each
economic region (ER) in which explicit urban/rural stratification
is not done. Comparison by ER with the actual 1981 rural or urban
census counts indicates whether the selected PSUs over- or
under-represent the respective areas. The ratio of actual
rural-urban counts is divided by the corresponding estimates. These
two factors are computed for each relevant ER at the time of
selection of the PSUs and are entered on each sample record
according to the appropriate area (rural or urban) of the NSRU.
Changes in these factors are incorporated at the time of PSU
rotations.
C.6

Subprovincial and Province-Age-Sex Adjustments

By applying the previously described four weighting factors, a
valid estimate can be derived for any characteristic for which
information is collected by the LFS. In particular, estimates are
produced of the total number of persons 15+ in provincial economic
regions and the 24 large metropolitan areas as well as of
designated age-sex groups in each of the ten provinces.
Independent estimates are available monthly for each of these
classes from projections based upon the 1986 Census counts. By
using an interactive 'raking ratio' adjustment procedure, the
weights derived to this point are adjusted by a multiplying factor
to correspond to the independent estimate for the various classes.
This factor is the ratio of the independent estimate to the survey
estimate based upon the first four weighting factors. The effect of
this final adjustment is to insure that basic provincial and total
population counts for economic regions, and that age/sex
distribution data published from the LFS correspond to other
Statistics Canada data sources as well as to increase the precision
of all estimates derived from the LFS.
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C.7

Weighting for the Survey on Ageing and Independence

The principles behind the calculation of the weights for the Survey
on Ageing and Independence are identical to those for the LFS.
However, four adjustments are made to the LFS weights in order to
derive a final weight for the individual records on the Ageing and
Independence microdata file.
(1)

An adjustment to reflect the selection
associated with the LFS sub-sample.

(2)

An adjustment to account for the additional non-response
the Survey on Ageing and Independence i.e., non-response
the Survey on Ageing and Independence for individuals who
respond to the LFS or for whom previous month's LFS data
brought forward.

(3)

A re-adjustment to account for independent province-age-sex
projections, after the above adjustments are made.

(4)

A re-adjustment to account for independent economic region census metropolitan area projections, after the above
adjustments are made.
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APPENDIX D
Notes on Interpretation of the Record Layout for the Survey on
Ageing and Independence

These notes should be read in conjuction with the record layout.
Users are cautioned that in some cases the cell numbers on the
questionnaire and those on the record layout are not the same. In
particular, Sections A through D of the questionnaire have been
compressed into one set of derived variables. The fields obtained
directly from the Labour Force Survey are found at the end of the
record layout.
The variables RSTATUS (Field 13) and DVLABST (Field 14) are the
variables which contain the flow (sub-population) data which
bridges the questionnaire and the compressed version of the
questionnaire (Sections A to D) contained in the file. RSTATUS is
a flag which shows whether the respondent completed Section B
(Retirement), C (Pre-retirement) or D (Will not retire). DVLABST
indicates the respondent's labour market status.
Note that
retirement and labour market status are two quite separate
concepts, for example, someone may work part-time for pay or
profit, but consider themself retired.
To maintain respondent confidentiality, certain fields have been
suppressed on the file.
The counts given on the record layout
(unweighted and weighted) are for unsuppressed data, thus,
estimates obtained from the file will match these counts only for
unsuppressed fields. Any suppressed fields have been marked by
notes on the record layout.
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