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How to obtain moreinformation

Specific inquiries about this product and related statistics or services should be directed to:
Social and Aboriginal Statistics Division, Statistics Canada, Ottawa, Ontario, K1A 0T6
(telephone: (613) 951-5979).

For information on the wide range of data available from Statistics Canada, you can contact us
by calling one of our toll-free numbers. Y ou can also contact us by e-mail or by visiting our Web
site.

National inquiriesline 1800 263-1136
National telecommunications device for the hearing impaired 1800 363-7629
Depository Services Program inquiries 1 800 700-1033
Fax linefor Depository Services Program 1 800 889-9734
E-mail inquiries infostats@statcan.ca
Web site www.statcan.ca

Standar ds of serviceto the public

Statistics Canada is committed to serving its clients in a prompt, reliable and courteous manner
and in the official language of their choice. To this end, the Agency has developed standards of
service which its employees observe in serving its clients. To obtain a copy of these service
standards, please contact Statistics Canadatoll-free at 1 800 263-1136.
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1. INTRODUCTION AND SUMMARY
1.0 I ntroduction

This package is designed to enable interested users to access and manipulate the microdata file for the
sixteenth cycle of the General Social Survey (GSS) on aging and social support. This survey was
conducted from February through December 2002. It contains information on the objectives,
methodology and estimation procedures as well as guidelines for releasing estimates based on the survey.
It also gives adescription of how to correctly use the microdata files.

Appendix A contains the Approximate Variance Tables with examples of their use. Appendix B contains
the questionnaire. The data dictionary for the main microdata file is found in Appendix C and Appendix
D contains the record layout. Appendix E contains the data dictionary for the Care Receiving by
Respondent File and its record layout isin Appendix F. Appendices G and H respectively contain the data
dictionaries and record layout for the Care Giving by Respondent (45 to 64) File. The data dictionaries
and record layout for the Care Giving by Respondent (65 and over) File are found in Appendices | and J
respectively.

This package is available in machine-readable form.
11 General Social Survey Cycle 16 - Concepts, M ethodology and Data Quality Summary

The information in this section should be used to ensure a clear understanding of the basic concepts that
define the data provided in the GSS Cycle 16 Public Use Microdata file, of the underlying methodol ogy
of the survey and of key aspects of data quality. This information will provide you with a better
understanding of the strengths and limitations of the data, and how they can be effectively used and
analyzed. The information may be of particular importance to you when making comparisons with data
from other surveys or sources of information and in drawing conclusions regarding change over time,
differences between geographic areas or differences between sub-groups of the target population. Further
detail can be found in the following sections of this document.

111 Data Sourcesand Methodology

The General Socia Survey (GSS) program gathers data on social trends in order to monitor changes in
the living conditions and well being of Canadians over time and to provide immediate information on
specific social policy issues of current or emerging interest. Cycle 16 of the GSS is dedicated to socia
support for older Canadians, as well as their preparations for retirement and retirement experience.

1.11i General Methodology

The target population for Cycle 16 of the GSS was all people aged 45 and over (as of December 31, 2001)
in Canada, excluding:

1. residents of the Y ukon, Northwest Territories, and Nunavut;

2. full-time residents of institutions;

3. residents living on Indian Reserves, Crown lands or in some remote areas;

4. full-time members of the Canadian Armed Forces.

Respondents were randomly selected from alist of individuals aged 45 years and over who had responded
to the Canadian Community Health Survey (CCHS), which collected data in 2001. Computer assisted
telephone interviewing (CATI) was used to collect data for GSS-16. The individuals to be interviewed
were identified in advance. Thus the collection procedures included those needed to trace people when

Statistics Canada — Product No.12M0016-GPE
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they could no longer be reached at their old telephone number. When the person to be interviewed was
contacted, they were interviewed in the official language of their choice. Interviews by proxy were
allowed.

1.1.1.ii ReferencePeriod

Data collection began in February 2002 and continued through to December 2002. The sample was
evenly distributed over the 11 months to minimize seasonal variation in the information.

1.1.1.iii Estimation

The estimation weights have been adjusted using a raking ratio calibration (post-stratification) technique
to match Census based population estimates for strata and for provincial age-sex groups.

1.1.2 Conceptsand Variables M easured

The survey collects alarge number of dataitems for each selected respondent as well as some information
about each member of the household of the respondent. Some information was aso collected for persons
providing care to respondents or persons receiving care from the respondents. The public use microdata
file documentation includes an annotated list of al data items included in the file as well as the entire
guestionnaire used. Section 3 of this documentation gives a detailed summary of the content. Here is a
brief outline:

Section 1:  Activities of respondent

Section 2:  Health status of respondent

Section 3:  Care receiving by respondent

Section 4a:  Care giving and assistance by the respondent (45-64)
Section 4b: Care giving and assistance by the respondent (65 and over)
Section 5:  Education and main activity of respondent

Section 6:  Retirement planning of respondent

Section 7:  Retirement experience of respondent

Section 8:  Social contact of respondent

Section 9:  Life experiences of respondent

Section 10: Housing characteristics of respondent

Section 11: Other characteristics

1.1.3 DataAccuracy

The methodology of this survey has been designed to control errors and to reduce the potential effects of
these. However, the results of the survey remain subject to error due to both sampling error and non-
sampling error (the difference between the estimates and the true values not due to sampling).

1.1.3.i Sampling error

As the data are based on a sample of persons they are subject to sampling error. That is, estimates based
on a sample will vary from sample to sample, and typically they will be different from the results that
would have been obtained from a complete census. The potential range of this difference has been be
estimated for key data and used to produce tables that can be used to estimate the sampling variability of
many estimates. These tables along with instructions for, and examples of, their use are found in
Appendix A and Section 8 of the Public Use Microdata File Documentation and User’s Guide.

Statistics Canada — Product No.12M0016-GPE
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1.1.3.ii Non-sampling error

Even a census of the population of interest produces estimates subject to error. While these are called
non-sampling errors, estimates from samples still contain errors of this type. Common sources of these
errors are imperfect coverage and non-response.

Coverage errors (or imperfect coverage) arise when there are differences between the target population
and the surveyed population. Households without telephones represent a part of the target population that
was excluded from the surveyed population. To the extent that this excluded population differs from the
rest of the target population, the estimates will be biased. In general, since these exclusions are small, one
would expect the biases introduced to be small.

To the extent that the non-responding households and persons differ from the rest of the sample, the
estimates will be biased. The overal response rate in terms of questionnaires that were complete enough
to be useful for analysis was close to 84%. Non-response could occur at several stages in this survey.
There were two stages of information collection: at the household level and at the individual level. As
such, some non-response occurred at the household level, some at the individual level. Non-response also
occurs at the level of individual questions so the overall response rate for some questions may be below
84%. For most questions, the response rate was high, with non-response indicated in the data files.

Other types of non-sampling errors can include response errors and processing errors.

2. OBJECTIVESOF THE GENERAL SOCIAL SURVEY

The GSS program, established in 1985, conducts telephone surveys across the 10 provinces. The GSS is
recognized for its regular collection of cross-sectional data that allows for trend analysis, and its capacity
to test and develop new concepts that address emerging issues.

The two primary objectives of the GSS are:

a) to gather data on social trends in order to monitor changes in the living conditions and well-being of
Canadians over time; and
b) to provide immediate information on specific socia policy issues of current or emerging interest.

To meet the stated objectives, the data collected by the GSS are made up of two components:
classification and core content. Classification content consists of variables used to delineate population
groups and for use in the analysis of core data. Examples of classification variables are age, sex,
education, and income. Core content, such as aging and socia support, is designed to measure changesin
society related to living conditions and well-being and to supply data to inform specific policy issues.

The first (1985) and fifth cycles (1990) of GSS had some content on social support, although health was
the main focus for these cycles. With the introduction of the National Population Health Survey in 1994,
there was no longer a need to collect data in the health core subject area. Social support was proposed as
the new focus for Cycle 11 (1996). The 2002 GSS returns to the topic of social support again, focusing on
support for older Canadians and introducing modules on preparations for retirement and retirement
experience.

Statistics Canada — Product No.12M0016-GPE
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3. CONTENT AND SPECIAL FEATURESOF GSSCYCLE 16
The content of the 2002 questionnaire is divided into eleven sections, as follows:

Section 1: Activities of respondent

These questions are intended to provide a picture of the respondent’s self perceived level of physical
activity and a measure of other activities. Respondents are also asked about their perceived safety and
security.

Section 2: Health status of respondent

These questions will provide data on the respondent’s physical health — general hedlth, injuries,
limitations and chronic conditions. Health status information on hearing, sight, speech, and overall
mental well-being is aso collected.

Section 3: Carereceiving by respondent (aged 65 and older)

This section asks respondents aged 65 and older to provide detailed information on care that is received
by seniors both formally and informally because of short-term difficult times or because of long-term
health or physical limitations. Questions were also asked about any care that is needed but not being
received and what barriers exist to getting the services that are needed. A detailed roster of al persons
providing care was created and information on each caregiver was collected.

The types of care were:
Inside Home

Outside Home
Transportation

Personal Care

Other Care
Visiting/Telephoning
Emotiona Support

Section 4a: Care giving and assistance by the respondent (45-64)

This section asks respondents aged 45 to 64 years to provide detailed information on care that is provided
to seniors (65+) both formally and informally because of short-term difficult times or because of long-
term health or physical limitations. In addition, questions were asked on the impact of care giving on the
respondent. A detailed roster of all persons receiving care from the respondent was created and
information on each care receiver was collected.

The types of care were:
Inside Home

Outside Home
Transportation

Personal Care

Other Care

To Continue Assistance
Visiting/Telephoning
Emotiona Support

Statistics Canada — Product No.12M0016-GPE
4



GSS 2002 — Cycle 16 Aging and Social Support User’'s Guide

Section 4b: Care giving and assistance by the respondent (65 and over)

This section asks respondents aged 65 and older to provide detailed information on al care giving
activities that they provide. In addition, gquestions were asked on the impact of care giving on the
respondent. A detailed roster of all persons receiving care from the respondent was created and
information on each care receiver was collected.

Thetypes of care were:
Child Care

Inside Home

Outside Home
Transportation
Personal Care

Other Care
Visiting/Telephoning
Emotional Support

Section 5: Education and main activity of respondent

Respondents are asked questions about their education, main activity and current working experiences in
order to identify basic characteristics of respondents. Answers in this section dictate whether the
respondent will be asked questions in section 6 and 7. These are standard questions asked across all GSS
cycles.

Section 6: Retirement planning of respondent
This section is asked of al respondents who have worked at some point since the age of 30. The purpose
of these questionsisto gain a picture of the plans and preparation for retirement.

Section 7: Retirement experience of respondent

This section is asked of all respondents who have retired at least once even if they are still in the
workforce. These questions are intended to increase our understanding of the retirement transition in
Canada, to better understand the impact programs and policies have on people' s decisionsto retire.

Section 8: Social contact of respondent
This section was designed to help us understand the role that family, friends and social networks play in
the giving and receiving of care.

Section 9: Life experiences of respondent

Respondents are asked if they have experienced certain life events in the past twelve months, such as
changing jobs, moving to a new location or death in the family. They are also asked to describe their life
satisfaction.

Section 10: Housing characteristics of respondent

This section is designed to gather information about the respondent’s home, including standard GSS
questions such as type of dwelling or ownership of the dwelling. New content was added on
modifications made and needed to accommodate disability or other physical limitations.

Section 11: Other characteristics

This section provides background demographic characteristics - birth place, immigration, language,
religion, housing arrangements and income. Education and work history information is collected for the
respondent’ s spouse/partner (if living in the respondent’ s home). These are also standard questions asked
across all GSS cycles.

Statistics Canada — Product No.12M0016-GPE
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The database structure

The Cycle 16 GSS comprises 4 related files: The main file contains all the information related to the
respondents, which means the content for all sections mentioned above, except for parts of the
information found in sections 3, 4a and 4b that concern care givers or receivers. Each of the three
supplementary files contain rosters of persons giving or receiving care, as mentioned above in sections 3,
4a and 4b, as well as information related to those care givers or receivers, such as relationship with the
respondent and the type of help given or received. More details are provided in section 7 (ESTIMATION)
on how to use these supplementary files.

4. SURVEY AND SAMPLE DESIGN

Data for Cycle 16 of the GSS were collected from February to December 2002. The target population is
discussed in Section 4.1 and the stratification used in the survey design is outlined in Section 4.2.

4.1 Target Population

The target population for Cycle 16 of the GSS was all people aged 45 and over (as of December 31, 2001)
in Canada, excluding:

1. residents of the Y ukon, Northwest Territories, and Nunavut;

2. full-time residents of institutions;

3. residents living on Indian Reserves, Crown lands or in some remote areas,

4. full-time members of the Canadian Armed Forces.

Respondents were randomly selected from alist of individuals aged 45 years and over who had responded
to the Canadian Community Health Survey (CCHS), which collected data in 2001. Computer assisted
telephone interviewing (CATI) was used to collect datafor GSS-16.

4.2 Stratification

Each of the ten provinces was divided into strata and separate samples were selected from each stratum
for the CCHS in 2001. These strata were the provincial Health Regions (Morano, M., Lessard, S. and
Béand, Y. (2000). Creation of a dual frame for the Canadian Community Health Survey, 2000
Proceedings of the Qurvey Methods Section, Statistical Society of Canada, pp. 249-254.). The GSS
retained these strata for its samples. There were 133 strata in total. Separate samples for the populations
45-54, 55-64, 65-74, and 75 and older were selected from CCHS respondents using an allocation to the
CCHS strata that would improve the precision of GSS estimates.

5. COLLECTION

Computer assisted telephone interviewing (CATI) was used to collect data for the GSS Cycle 16. Unlike
previous GSS cycles, where households were selected through Random Digit Dialling methods, in this
cycle the individuals to be interviewed were identified in advance. Thus the collection procedures
included those needed to trace people when they could no longer be reached at their old telephone
number. When the person to be interviewed was contacted, they were interviewed in the official language
of their choice. Interviews by proxy were allowed. Responding to this survey was voluntary.

The data was collected from February to December 2002. The sample was evenly distributed over the 11
months to minimize seasonal variation in the information. From the 29,678 potential respondents in the
GSS Cycle 16 sample, 24,870 usable responses were obtained. This produced a response rate of 83.8%.

Statistics Canada — Product No.12M0016-GPE
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All interviewing took place using centralized telephone facilities in four of Statistics Canada's regional
offices, with calls being made from approximately 9:00 am. until 9:00 p.m., Monday to Saturday
inclusive. The four regional offices were: Halifax, Montreal, Winnipeg and Vancouver. Statistics Canada
staff trained interviewers in survey concepts and procedures as well as telephone interviewing techniques
using CATI. The majority of interviewers had previous experience interviewing for the GSS.

It would be too lengthy to include all the survey manuals as part of this documentation package.
However, more information can be obtained from Statistics Canada (see Section 9).

6. PROCESSING
6.1 Data Capture

Using CATI, responses to survey questions were entered directly into computers as the interview
progressed. The CATI data capture program allowed a valid range of codes for each question and built-in
edits, and automatically followed the flow of the questionnaire. The information output by the CATI
system was transmitted electronically to head office in Ottawa.

6.2 Cading

Severa questions allowing write-in responses had this information coded either to new unique categories
or to a listed category if the write-in information duplicated a listed category. Where possible (e.g.,
occupation, industry, language, education, country of birth, religion), the coding followed the standard
classification systems as used in the Census of Population.

6.3 Edit and Imputation

All survey records were subjected to computer edits throughout the course of the interview. The CATI
system principally edited flow of the questionnaire and identified out of range values. As a result, such
problems could be immediately resolved with the respondent. If the interviewer was unable to correctly
resolve the detected errors, it was possible for the interviewer to bypass the edit and forward the data to
head office for resolution. All interviewer comments were reviewed and taken into account in head office
editing. Head office edits performed the same checks as the CATI system as well as more detailed edits.
Due to the nature of the survey, imputation was not appropriate for most items so missing data were
usually coded as ‘not stated’.

The flow editing carried out by head office followed a ‘top down’ strategy, in that whether or not a given
guestion was considered “on path” was based on the response codes to the previous questions. If the
response codes to the previous questions indicated that the current question was “on path”, the responses,
if any, to the current question were retained, though “Don’t know” was recoded as 8 (98 or 998, etc.) and
refusals were recoded as “Not stated”, i.e. 9 (99 or 999, etc.). If a response was missing to the current
guestion, it was coded as “Not stated”, i.e. 9 (99 or 999, etc.). If the response codes to the previous
guestions indicated that the current question was “off path” because the respondent was clearly identified
as belonging to a sub-population for which the current question was inappropriate or not of interest, the
current guestion was coded as “Not asked”, i.e. 7 (97 or 997,etc.).

Statistics Canada — Product No.12M0016-GPE
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6.4 Creation of Combined and Derived Variables

Some variables on the file have been derived from information collected on the questionnaires. In some
cases, the derived variables are straightforward and involve collapsing of categories. In other cases, two
or more variables have been combined to create a new variable.

6.5 Amount of Detail on Microdata File

In order to guard against disclosure, the amount of detail included on this file is less than is available on
the master file retained by Statistics Canada. Variables with extreme values have been capped and
information for some variables has been aggregated into broader classes (e.g., occupation, religion,
country of birth). In rare cases, certain variables have been modified in order to protect the confidentiality
of respondents. Also, 15 records were suppressed in the microdata file to protect the confidentiality of
respondents. For this reason, the file contains information for 24,855 respondents instead of 24,870
persons found in the master file.

7.  ESTIMATION

When a probability sample is used, as was the case for the GSS, the principle behind estimation is that
each person selected in the sample represents (in addition to himself/herself) several other persons not in
the sample. For example, in a simple random sample of 2% of the population, each person in the sample
represents 50 persons in the population (himself/herself and 49 others). The number of persons
represented by a given respondent is usually known as the weight or weighting factor.

One weight isincluded on the GSS-16 Microdatafile:

WGHT_PER: This s the basic weighting factor for analysis at the person level, i.e. to calculate estimates
of the number of persons (non-institutionalized and aged 45 and older) having one or severa given
characteristics. WGHT_PER should be used for all estimates. For example, to estimate the number of
persons who would describe their usual state of health as poor, compared to other people their age, the
value of WGHT_PER is summed over all records with this characteristic (HS_Q110=5).

GSS Cycle 16 was a survey of individuals and the GSS Cycle 16 Public Use Microdata file contains
guestionnaire responses and associated information from 24,855 respondents. Three supplementary files
contain information on each of the respondent’s care-givers (if respondent was receiving care) or care-
receivers (if respondent was giving care). This information relates back to the respondent, so
WGHT_PER should be used to produce estimates for the number of respondents with a specific
characteristic derived from the care-giver(s) and/or receiver(s).

For example, to derive an estimate of the number of persons receiving care from their daughters, you need
to link the main file with the care-receiving file using RECID and sum the weights for the respondents
that have at least one record in the care-receiving file with CR_FR_Q100_C = 14 (using WGHT_PER).
The respondent may have reported more than one daughter providing care.

Perhaps one is also interested in the average number of daughters from which a recipient receives care.
For this one starts by counting the daughters in the care-receiving file for each respondent and then
summing these counts, weighted with WGHT_PER. This gives you an estimate of the number of
recipient-daughter pairs in the population (note that recipients (or respondents) who received care from

Statistics Canada — Product No.12M0016-GPE
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more than one daughter are represented more than once in this estimate). This number is then divided by
the estimate of the number of recipients to get the average number of daughters providing care to a
recipient. The same principles can be applied when using the 2 other supplementary files (care giving
files 45-64 and 65 and over).

The care giving and care receiving files should be used with caution because each record on these files
does not represent a person, but rather a relationship between two people. The relationship is between the
respondent and a care giver, or between the respondent and a care receiver. The estimate obtained by
using WGHT_PER and the number of caregivers for the respondent is an estimate of the total number of
care giving relationships in the population. When a caregiver provides care for more than one person the
caregiver is represented by more than one relationship in this estimate. Similarly people who receive care
from more than one caregiver will be represented by more than one relationship in the estimate. Hence
there are more relationships than either givers or receivers. The supplementary files can be used to
describe characteristics of the relationships that they represent or to derive characteristics of the
respondent.

GSS Cycle 16 was not designed to be a survey of households, so questions such as DOR_Q110: “In what
type of dwelling are you now living?' should be used to estimate the number of persons (aged 45 and
older) who live in a particular type of dwelling (rather than the number of dwellings of a given type). For
example, to estimate the number of persons who live in low-rise or high-rise apartments, WGHT_PER
should be summed over al respondents with DWELC_C =2 (DWELC_C isderived from DOR_Q110).

7.1 The Weighting Process

The objective of the weighting process is to assign weights that improve the estimates made from the
survey. The choice of the weighting factor to assign to each respondent and its derivation is not a simple
or straightforward one. A natural choice for probability samples is the inverse of the probability of
selection, but even this generally needs to be adjusted for non-response. For this cycle of the GSS, an
initial weight (reflecting the probability of selection from the CCHS, adjusted for CCHS non-response)
was further refined to arrive at a final weight that makes the weighted file more representative of the
target population.

1) Initial GSS Weight

The initial GSS weight is based on the probability with which the GSS selected respondents from the
CCHS and the probability that the CCHS selected the respondent (adjusted for CCHS non-response). This
weight was calculated independently for each stratum as follows:

Tota number of CCHS respondents
in each stratum
Non-response adjusted CCHS weight X

Number of CCHS respondents selected for the GSS
in each stratum

Statistics Canada — Product No.12M0016-GPE
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2) Tracing Adjustment

Weights for persons who were successfully traced during data collection were adjusted to represent
persons who were not traced. This was done by fitting a model for the probability that a person could be
traced, based on demographic variables available from the CCHS. The basic weights were adjusted by
multiplying by the inverse of the probability of being traced predicted by the model.

1

Traced Weight = Initial weight X
Predicted probability of being traced

Only the traced cases were used in the subsequent weighting steps.
3) Non-Response Adjustment
Weights for responding persons were adjusted to represent non-responding persons. This was done
independently within each province and age group (45-54, 55-64, 65-74, and 75+). The traced weights
were adjusted by multiplying by the following factor:
Tota of the traced weights of all personsin each

province-age group
Factor 1 =

Total of the traced weights of responding persons
in each province-age group

This produces the basic person weight = Traced Weight * Factor 1. This reflects the probability of
selection of the respondent, adjusted for non-tracing and non-response.

Only the responding cases were used in the subsequent weighting steps.
4) Adjustment of Person Weight to External Totals

The basic person weights were then adjusted using a raking ratio procedure. This procedure ensures that
the weighted sample file is representative of the population with respect to certain characteristics. As used
by the GSS, it ensures that weighted estimates of the size of certain subgroups of the population (the post-
strata) produced from the survey agree with external reference totals for these population sizes. Two sets
of external references were used for this survey, population sizes for geographically defined post-strata
and for age-sex groups by province. To the extent that the characteristics we measure are correlated with
age-sex groups and with the geographic post-strata, this adjustment or calibration of the weights will
improve the accuracy of estimates.
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4a) Geographic Post-Stratum Adjustment

An adjustment was made to the person weights of records within each post-stratum in order to make GSS
population estimates consistent with the official population estimates produced by Statistics Canada’'s
Demography Division. This was done by multiplying the person weight for each record within the
stratum by the following ratio:

Official population estimate
for the post-stratum

Sum of the person weights for
the post-stratum

4b) Province - Age - Sex Adjustment

The next weighting step was to adjust the weights to agree with projected province-age-sex population
distributions. Officia population estimates were obtained for males and females within the following ten

age groups:

45-49, 50-54, 55-59,
60-64, 65-69, 70-74,
75-79, 80-84, 85-89, 90 +

For each of the resulting province-age-sex groups, the person weights for records within the group were
adjusted by multiplying by the following ratio:

Officia population estimate
for the province-age-sex group

Sum of the person weights of records
for the province-age-sex group

When sample sizes were small, two or more age groups for the same province and sex were combined
before this adjustment was made.

4c) Raking Ratio Adjustments
The weights of each respondent were adjusted several times using a raking ratio procedure. This
procedure ensured that estimates produced for both geographic post-stratum totals and province-age-sex
totals would agree with the official population estimates. This adjustment was made by repeating steps
44) and 4b) of the weighting procedures until each repetition of the step made a minimal adjustment to the
weights.

5) Final Person Weight

The weight produced at the end of 4) isthe final person weight WGHT_PER placed on the Main File.
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7.2 Weighting Policy

Users are cautioned against releasing unweighted tables or performing any analysis based on unweighted
survey results. As was discussed in Section 7.1, there were several weight adjustments performed that
depended on the province, stratum, age and sex of the respondent. Sampling rates as well as non-response
rates varied significantly from province to province, and non-response rates varied with demographic
characteristics. For example, the sampling fraction for younger respondents to this survey was lower than
for older respondents, which would tend to make them relatively under-represented in the unweighted
sample. This is supported by the data. In the responding sample, 11% were males between the ages of 45
and 54, while in the overall population sampled, approximately 20% were males between 45 and 54.
Therefore, it is clear that unweighted sample counts cannot be considered to be representative of the
survey target population.

Contact was made or attempted with 29,678 respondents during the survey. From these respondents,
24,870 usable responses were obtained, for a response rate of 84% (when it is assumed that all of the
respondents for which there was no response were "in scope”, i.e., were still living in Canada). The
distribution of types of non-response and response is shown in the table below:

Total sample of persons 29,678 100%
1 Persons not traced 2,830 9.5%
2 Non-response 1,978 6.7%
3 Responses 24,870 83.8%

To protect the confidentiality of respondents, 15 records were suppressed in the public use microdata file.
For this reason, the file contains information for 24,855 respondents instead of the 24,870 persons who
provided responses for the survey (and who are all found in the master file).

7.3 Types of Estimates

As previously mentioned, a basic person weight has been assigned to each sampled individual and, as
described in section 7.1, these weights have been adjusted to reflect the age and sex composition of the
various provincia populations as estimated by Statistics Canada.

24,855
Y  WGHT_PER
i=1

11,139,983

an estimate of the number of persons 45 years of age and older in
the population.

Two types of 'ssmple' estimates are possible from the results of the General Social Survey. These are
gualitative estimates (estimates of counts or proportions of people possessing certain qualities or
characteristics) and quantitative estimates involving quantities or averages. More complex estimation and
analyses are covered in Section 7.4.
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7.3.1 Qualitative Estimates

It should be kept in mind that the target population for the GSS was non-institutionalized persons 45 years
of age or older, living in the ten provinces. Qualitative estimates are estimates of the number or
proportion of this target population possessing certain characteristics. The number of people (1,672,123)
whose highest level of education was 'High school diploma (EDUS = 4) is an example of this kind of
estimate. These estimates are readily obtained by summing the person weights (WGHT_PER) of the
records possessing the characteristic of interest.

This estimate does not, however, adjust for non-response to the question in any way. If we make the
assumption that those who either refused to answer the question or who responded ‘don't know’ have the
same distribution as those who responded, then an adjusted estimate can be made. To do this, ignore the
respondents with a ‘Not stated’ or ‘Don't know’ answer to question EDU5 and estimate the desired
proportion of the target population using only the remaining respondents. This estimated proportion is the
ratio of the sum of the weights for those respondents who answered that their highest level of education
obtained was 'High school diploma (EDUS5S = 4) (1,672,123) to the sum of the weights for those
respondents for whom the highest level of education obtained is known (EDU5 = 1, 2, 3, 4, or 5)
(10,940,786). This proportion is then multiplied by the size of the target population to produce the final
estimate:

1,702,567 = 11,139,983 x 1,672,123
10,940,786

When the proportion of responses that are ‘don't know’ or ‘refused’ is high, the differences between the
two estimates will be large. A similar adjustment for non-response only could be done by ignoring the
‘Not stated” respondents only. These adjustments are not necessary, but often produce more useful
estimates. Without such an adjustment the estimates divide the population into those with a characteristic,
those without the characteristic, and those for whom the questionnaire could not determine the
characteristic. With the adjustment, one divides the population into those with and those without the
characteristic.

Another example of a qualitative estimate is the number of people (2,838,309) whose answer to the
religious attendance question would be ‘At least once a week’ (RELIGATT = 1). Again this estimate
does not adjust for non-response to the question in any way. The adjustment is done and a final estimate
produced by following the same method used in the previous example. We end up with the final estimate
being:

2,853,221 = 11,139,983 X 2,838,309
11,081,761

7.3.2 Quantitative Estimates

Some variables on the General Social Survey microdata files are quantitative in nature (e.g. age, number
of weeks worked at a job or business in the past 12 months). From these variables, it is possible to obtain
such estimates as the average number of weeks worked in the last 12 months. These quantitative estimates
are of the following ratio form:

Estimate (average) = X /Y

The numerator (X) is a quantitative estimate of the total of the variable of interest (for example, the
number of weeks worked in the past 12 months) for a given subpopulation (for example, malesin Ontario
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who were employed in the past 12 months). In this example, X would be calculated by multiplying the
person weight (WGHT_PER) by the variable of interest (WKWE) when it is known, 1 <= WKWE <= 52,
(i.e. not equal to *97’, '98' or ‘99'), and summing this product over all records for males in Ontario who
were employed i.e. SEX=1 and PRV=35 and (1 <= WKWE<= 52), which yields 55,303,097 (weeks).

The denominator (Y) is the qualitative estimate of the number of persons within that subpopulation
(males in Ontario who were employed in the past 12 months for whom we have avalid number of weeks).
In this example, Y would be calculated by summing the person weight (WGHT_PER) over all mae
respondents in Ontario with 1 <= WKWE <= 52, yielding 1,165,514 (persons).

The two estimates X and Y are derived independently and then divided to provide the quantitative
estimate. The average number of weeks is then calculated to be:

55,303,097 = 47.4 (weeks per person)
1,165,513

7.4 Guidelinesfor Analysis

Asisdetailed in Section 4 of this document, the respondents from the GSS do not form a simple random
sample of the target population. Instead, the survey had a complex design, with stratification and 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.

The GSS used a stratified design, with significant differences in sampling fractions between strata. Thus,
some areas are over-represented in the sample (relative to their populations) while some other areas are
relatively under-represented; this means that the unweighted sample is not representative of the target
population, even if there were no non-response. Non-response rates may vary by demographic group (see
section 7.2), making the unweighted sample even less representative.

The survey weights must be used when producing estimates or performing analyses in order to account as
much as possible for the geographic over- or under-representation and for the over- or under-
representation of age-sex groups in the unweighted file. While many analysis procedures found in
statistical packages allow weights to be used, the meaning or definition of the weight in these procedures
often differs 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 may be
almost meaningless.

For many analysis techniques (for example linear regression, logistic regression, estimation of rates and
proportions, and analysis of variance), a method exists that can make the variances calculated by the
standard packages more meaningful. If the weights of the respondents, or of the subset of the respondents
being used in the analysis, are rescaled so that the average weight is one (1), then the variances produced
by the standard packages will be more reasonable. They still will not take into account the stratification
and clustering of the sample's design, but they will take into account the unequal probabilities of
selection. This rescaling can be accomplished by dividing each weight by the overal average weight
before the analysisis conducted.
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For an analysis of al respondents who were living with a common-law partner, the following steps are
required:

- Select al respondents from the file who were living with a common-law partner (PRTY PEC=2);

- Calculate the Average Weight of WGHT_PER for these records;

- For each of these respondents calculate a"working" weight equal to WGHT_PER / Average Weight;

- Perform the analysis for these respondents using the "working" weight.

Section 8 describes sampling variability and data reliability in more detail and Appendix A provides a
series of tables that can be used to estimate the sampling variability of many qualitative estimates of totals
and proportions.

8. RELEASE GUIDELINESAND DATA RELIABILITY

It is important for users to become familiar with the contents of this section before publishing or
otherwise releasing any estimates derived from the General Social Survey microdatafiles.

This section of the documentation provides guidelines to be followed by users. With the aid of these
guidelines, users of the microdata files should be able to produce figures consistent with those produced
by Statistics Canada and in conformance with the established guidelines for rounding and release. The
guidelines can be broken into four broad sections. Minimum Sample Sizes for Estimates; Sampling
Variahbility Policy; Sampling Variability Estimation; and Rounding Policy.

8.1 Minimum Sample Size for Estimates

Users should determine the number of records on the microdata file that contribute to the calculation of a
given estimate. This number should be at least 15. When the number of contributors to the weighted
estimate is less than this, the weighted estimate should generally not be released regardless of the value of
the Approximate Coefficient of Variation. If it is, it should be with great caution and the insufficient
number of contributors associated with the estimate should be prominently noted.

8.2 Sampling Variability Guidelines

The estimates derived from this survey are based on a sample of households. Somewhat different figures
might have been obtained if a complete census had been taken using the same questionnaire, interviewers,
supervisors, processing methods, etc. The difference between the estimates obtained from the sample and
the results from a complete count taken under similar conditions is called the sampling error of the
estimate.

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 into the CATI system, 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 was made to reduce non-sampling errors in the survey. Quality
assurance measures were implemented at each step of the data collection and processing cycle to monitor
the quality of the data. These measures included the use of highly skilled interviewers, extensive training
of interviewers with respect to the survey procedures and questionnaire, observation of interviewers to
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detect problems of questionnaire design or misunderstanding of instructions, procedures to ensure that
data capture errors were minimized and coding and edit quality checksto verify the processing logic.

8.21 Non-samplingErrors

A major source of non-sampling errors in surveys is the effect of non-response on the survey results. The
extent of non-response varies from partial non-response (failure to answer just one or a few guestions) to
total non-response. Total non-response occurred because the interviewer was unable to contact the
selected respondent, the respondent was unable to provide the information (perhaps due to a language
problem), or the respondent refused to participate in the survey. Total non-response was handled by
adjusting the weight of households who responded to the survey to compensate for those who did not

respond.

In most cases, partial non-response to the survey occurred when the respondent did not understand or
misinterpreted a question, refused to answer a question, or could not recall the requested information.
When there was partia non-response, the GSS did not impute responses, but instead |eft the answer as
‘Not stated'.

8.2i  Sampling Errors

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.

Although the exact sampling error of an estimate, as defined above, cannot be measured from sample
results aone, it is possible to estimate a statistical measure of sampling error, the standard error, from the
sample data. Using the standard error, confidence intervals for estimates (ignoring the effects of non-
sampling error) may be obtained under the assumption that the estimates are normally distributed about
the true population value. The chances are about 68 out of 100 that the difference between a sample
estimate and the true population value is less than one standard error, about 95 out of 100 that the
difference is less than two standard errors, and it is virtually certain that the difference is less than three
standard errors.

Since the absolute size of the sampling error of an estimate is often less important than its relative size
(relative to the estimate itself) the standard error is not always the best measure of sampling error. For
example, a standard error of 10 for an estimate of 20 would generally be taken as indicating that the
estimate is a poor one, while the same standard error for an estimate of 1,000 would generally indicate a
good estimate. For this reason the size of the sampling error is often expressed relative to the size of the
estimate, as the coefficient of variation (c.v.). The coefficient of variation of an estimate is obtained by
dividing the standard error of the estimate by the estimate itself, and the resulting fraction is usually
expressed as a percentage. In the above example, the first estimate has a c.v. of 50% (10/20), while the
second hasac.v. of 1% (10/1,000).

In order to provide a means of assessing the quality of many estimates, Statistics Canada has produced a
set of Approximate Sampling Variability Tables for the GSS. These tables can be used to obtain
approximate coefficients of variation for categorical-type estimates and proportions. More precise
estimates of the sampling variability of estimates can be produced with the bootstrap method using
bootstrap weights that have been created for this survey. Bootstrap weights are available at Statistics
Canada' s Research Data Centres, but are not available for GSS-16 as part of the microdata file. See
Section 8.3 for more details.
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Guidelines for Release of Estimates

When considering releasing and/or publishing an estimate from the microdata file, users should consult
the table below and follow the guideline that matches the coefficient of variation of the estimate.

Type of Estimate Coefficient of Variation Guidelinesfor Release

1. With Moderate Sampling Variablity 0.0% to 16.5% Estimates can be considered for generd
unrestricted release. No specia notation is
required.

2. With High Sampling Variability 16.6% to 33.3% Estimates can be considered for generd

unrestricted release but should be accompanied
by a warning cautioning users of the high
sampling variability associated with the
estimates.

3. With Very High Sampling Variability  33.4% or over Estimates should generally not be released, but
when they are it should be with great caution and
the very high sampling variability associated
with the estimate should be prominently noted.

Note: The sampling variability guidelines should be applied to rounded estimates.

83 Estimates of Variance

As the data are based on a sample of persons they are subject to sampling error. That is, estimates based
on a sample will vary from sample to sample, and typically they will be different from the results that
would have been obtained from a complete census.

The potential range of this difference has been estimated for key data and used to produce tables that can
be used to estimate the sampling variability of many estimates.

8.3.1 Sampling Variability for Qualitative Estimates

Derivation of the sampling variability of each of the qualitative estimates that could be generated from the
survey would be an extremely costly procedure, and for most users, an unnecessary one. Consequently,
approximate measures of sampling variability, in the form of tables, have been developed for use and are
included in APPENDIX A ("Approximate Variance Tables'). These tables were produced using the
coefficient of variation formula based on a simple random sample. Since the design of Cycle 16 of the
General Social Survey was not a simple random sample, a factor called the Design Effect has been
introduced into the variance formula.
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The Design Effect of an estimate is the actual variance of the estimate (taking into account the sample
design that was used) divided by the variance that would have resulted if the estimate had been derived
from a simple random sample of the same size. The Design Effect used to produce the Approximate
Variance Tables has been determined by first estimating Design Effects for awide range of characteristics
and then choosing among these a conservative value which will not give a false impression of high
precision. These Design Effects are specified in the table that follows.

Design Effects

Population
Geographic Area 45+ 45-64 65+
CANADA 1.80 1.62 1.90
NEWFOUNDLAND 1.18 1.05 1.35
PRINCE EDWARD ISLAND 1.32 1.16 1.43
NOVA SCOTIA 131 1.13 1.58
NEW BRUNSWICK 1.26 1.24 1.39
QUEBEC 1.75 1.53 1.95
ONTARIO 1.80 1.46 2.01
MANITOBA 1.42 1.23 1.55
SASKATCHEWAN 1.29 1.22 1.35
ALBERTA 1.48 1.37 1.60
BRITISH COLUMBIA 1.45 1.28 1.49
ATLANTIC REGION 143 1.27 1.56
PRAIRIE REGION 1.59 1.53 1.58

Approximate variance tables for estimates using WGHT_PER are provided at the Canada and provincia
levels aswell asfor the Atlantic and Prairie Regions.

It should be noted that all coefficients of variation in these tables are approximate and therefore
unofficial. However, more precise estimates of the sampling coefficients of variation for specific
variables may be obtained using "bootstrap” weights and associated programs (this requires access to
information not included as part of the microdata file but available in the RDC’s). The types of estimates
supported include ‘aggregates’ or ‘totals’, proportions, ratios, differences between ‘aggregates’ or ‘totals’,
as well as more sophisticated types of analyses such as estimates of coefficients from linear regressions
and logistic regressions, among others.

The use of variable-specific variance calculation instead of the table-based approximations may allow
users to feel more certain of the quality of their estimates, especially those with coefficients of variation
estimated from the tables in the "Very High Sampling Variability" range (see the guidelines regarding the
release of the survey estimates on preceding pages).

8.3.2 Sampling Variability for Quantitative Estimates

Approximate variances for quantitative variables cannot be as conveniently summarized. As a genera
rule, however, the coefficient of variation of a quantitative total will be larger than the coefficient of
variation of the corresponding qualitative estimate (e.g., the number of persons contributing to the
guantitative estimate). If the corresponding qualitative estimate has high sampling variability, then the
quantitative total will in general have high sampling variability as well.
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8.3.3 Bootstrap Method for Variance Estimation

In order to determine the quality of the estimate and to calculate the CV, the standard deviation must be
calculated. Confidence intervals also require the standard deviation of the estimate. The GSS uses a
multi-stage survey design and calibration, which means that there is no ssmple formula that can be used to
calculate variance estimates. Therefore, an approximate method was needed. The bootstrap method is
used because the sample design and calibration needs to be taken into account when calculating variance
estimates. The bootstrap method does this, and with the use of the Bootvar program, discussed in the next
subsection, is a method that isfairly easy for users with access to the bootstrap weights.

The GSS uses the mean bootstrap method (Y ung, W. (1997) Variance estimation for public use microdata
files. Symposium 97, New Directionsin Surveys and Censuses: proceedings, pp. 91-95. Statistics Canada,
Ottawa).

Independently, in each stratum, a simple random sample of (n-1) of the n units in the sample is selected
with replacement. Note that since the selection is with replacement, a unit may be chosen more than once.
This step is repeated R times to form R bootstrap samples. An average initial bootstrap weight based on
the R samples is calculated for each sample unit in the stratum. The entire process (selecting simple
random samples, recalculating weights for each stratum) is repeated B times, where B islarge, yielding B
different initial bootstrap weights. The GSS typically uses R=25 and B=200, to produce 200 bootstrap
weights.

These weights are then adjusted according to the same weighting process as the regular weights: non
response adjustment, calibration and so on. The end result is 200 final bootstrap weights for each unit in
the sample. The variation among the 200 possible estimates based on the 200 bootstrap weightsis related
to the variance of the estimator based on the regular weights and can be used to estimate it.

There are a number of reasons why a user may need to calculate the coefficient of variation of estimates
with the bootstrap method. A few are given below.

First, if a user desires estimates at a geographic level smaller than the province (for example, at the
urban/rural level), then the Approximate Variance tables provided are not adequate. Coefficients of
variation of these estimates may be obtained using "domain” estimation techniques through the Bootstrap
variance program. Second, should a user require more sophisticated analyses such as estimates of
coefficients from linear regressions or logistic regressions, the Approximate Variance tables will not
provide correct associated coefficients of variation. Although some standard statistical packages allow
sampling weights to be incorporated in the analyses, the variances that are produced often do not take into
account the design properly and/or calibration of the weights, whereas the Bootstrap variance program
does so. Third, for estimates of quantitative variables, separate tables are required to determine their
sampling error. Since most of the variables for the General Social Survey are categorical in nature, this
has not been done. Thus, users wishing to obtain coefficients of variation for quantitative variables must
do so through the Bootstrap variance program.

The Random Digit Dialing sample design of most GSS cycles allows the release of bootstrap weights on
the Public Use Microdata File without compromising confidentiality. In contrast, the design of GSS-16
does not allow the release of bootstrap weights.
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8.3.4 Bootvar Program for Variance Estimation

Statistics Canada has devel oped a program that can perform bootstrap variance estimation: the Bootvar
program.

The Bootvar program is available in both SAS and SPSS formats. It is made up of macros that compute
variances for totals, ratios, differences between ratios and for linear and logistic regression.

The Bootvar program and the bootstrap weights are available to researchers using the GSS-16 datain the
Statistics Canada Research Data Centres.

84 Rounding

In order that estimates produced from the General Social Survey microdata files correspond to those
produced by Statistics Canada, users are urged to adhere to the following guidelines regarding the
rounding of such estimates. It may be misleading to release unrounded estimates, as they imply greater
precision than actually exists.

8.4.1 Rounding Guidelines

1) Estimates of totals in the main body of a statistical table should be rounded to the nearest thousand
using the normal rounding technique (see definition in Section 8.4.2).

2) Margina subtotals and totals in statistical tables are to be derived from their corresponding
unrounded components and then are to be rounded themselves to the nearest thousand units using normal
rounding.

3) Averages, proportions, rates and percentages are to be computed from unrounded components and
then are to be rounded themselves to one decimal using normal rounding.

4) Sums and differences of aggregates and ratios are to be derived from corresponding unrounded
components and then rounded to the nearest thousand units or the nearest one decimal using normal
rounding.

5) In instances where, due to technical or other limitations, a different rounding technique is used,
resulting in estimates different from Statistics Canada estimates, users are encouraged to note the reason
for such differencesin the released document.

8.4.2 Normal Rounding

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, the number 8499 rounded to thousands would be 8000 and the number 8500 rounded to
thousands would be 9000.
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9. ADDITIONAL INFORMATION

Additional information about this survey can be abtained from the individuals listed below. Data from the
survey are available through published reports, special request tabulations, and this microdata file. The
microdata file is available from the Social and Aboriginal Statistics Division of Statistics Canada at a cost
of $2,140. Specia tabulations can be obtained at a cost that reflects the resources that are required to
produce them.

Sample Selection Procedures, Weighting and Estimation
Dave Paton

Household Survey Methods Division

(613) 951-1467

Dave.Paton@statcan.ca

Subject Matter, Data Collection and Data Processing
Heather Dryburgh

Socia and Aboriginal Statistics Division

(613) 951-0501

Heather. Dryburgh @statcan.ca
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APPENDIX A

Approximate Variance Tables
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APPROXIMATE VARIANCE TABLES

By using the Approximate Variance Tables and the following rules, users should be able to determine
approximate coefficients of variation for qualitative estimates or combinations of such estimates such as
percentages, ratios, differences between totals and differences between ratios. Note that these tables are
not appropriate for determining variances for quantitative” estimates.

There are three tables for each geographic area, one table for each of these populations:

o Population aged 45 years and over;
o Population aged 45 to 64;
o Population aged 65 and over.

The geographic areas are Canada, the ten provinces and the Atlantic and Prairie Regions.
Asnoted in 8.2, estimates having cv's of more than 33.3% are not releasable. In addition, as mentioned in

8.1, each estimate should be derived from at least 15 respondentsin order to be released, regardless of the
approximate coefficient of variation.

" With the term ‘qualitative estimates, we are referring to estimated population counts of persons possessing a characteristic
measured by the survey. These estimated population counts are the estimated totals for an implicit indicator variable for the
quality or characteristic of interest. For each person, thisimplicit variable is either 1 (when the person has the characteristic) or O
(when the person does not have the characteristic). When the variable associated with the estimate can take on values other than 0
or 1 for each person, i.e. there isa count or quantity for each person, we refer to the estimate as "quantitative", e.g. average
personal income or average size of household (number of members).
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Rulesfor Obtaining Approximate Variances

The following rules should enable the user to determine the approximate coefficients of variation from the
Approximate Variance Tables for estimates of the number, proportion or percentage of the surveyed
popul ation possessing a certain characteristic and for ratios and differences between estimates.

Asnoted in Section 8.1, dl estimates should contain at least the minimum number of contributorsin order to
be released, regardless of the Approximate Coefficient of Variation.

Rule 1: Egtimates of Numbers Possessing a Characteristic (Aggregates)

The coefficient of variation (cv) depends only on the size of the estimated aggregate itsdlf. In the
appropriate Approximate Variance Table, locate the estimated aggregate in the left-most column of
the table (headed "Numerator of Percentage’) and follow the asterisks across to the first figure
encountered. Thisfigureisthe estimated coefficient of variation.

Example 1:

A user edtimates that in Canada 958,652 females aged 45 years and over have obtained a 'High
school diploma’ as the highest level of education (EDU5 = 4). How does the user determine the
approximate coefficient of variation for this estimate?

Refer to the approximate variance table for Canada level estimates for the age group 45 and over.
The estimated aggregate does not appear in the left-most column (the ‘Numerator of Percentage
column), so it is necessary to use the closest figure, namely 1,000,000. The coefficient of variation for
an estimated aggregate is found by referring to the first non-asterisk entry for that row, in this case
2.7. Thiscv fallswithin the range of cv'sfor 'Unqualified’ estimates (i.e. 0.0% - 16.5%, Section 8.2.i)
allowing the estimate to be rel eased without restriction.

Rule 2: Estimates of Percentagesor Proportions Possessing a Characteristic

The coefficient of variation of an estimated percentage or proportion depends on both the size of the
percentage or proportion and the size of the total upon which the percentage is based. Estimated
percentages or proportions are relatively more reliable than the corresponding estimates of the
numerators of the percentages, particularly if the percentages are 50 percent or more. (Note that in
the tables the cv's decline in value reading from left to right).

When the percentage or proportion is based upon the total population of the geographic area covered
by the table, the cv of the percentage or proportion is the same as the cv of the numerator of the
percentage. In this case, Rule 1 can be used.

When the percentage or proportion is based upon a subset of the total population (e.g., those in a
particular age-sex group), reference should be made to the percentage (across the top of the table)
and to the numerator of the percentage or proportion (down the left side of the table). The
intersection of the appropriate row and column gives the coefficient of variation.
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Example 2:

A user edtimates that in Canada, 16.4% of females aged 45 years and over have obtained a 'High
school diploma’ as the highest level of education. This is the expression of the estimate obtained in
Example 1 as a percentage of all females aged 45 years and over in Canada. How does the user
determine the approximate coefficient of variation for this estimate?

Refer to the approximate variance table for Canada level estimates for the age group 45 and over.
Because the estimate is a percentage, which is based on a subset of the population covered by the
table, it is necessary to use both the percentage (16.4%) and the numerator portion of the percentage
(958,652) to determine the approximate coefficient of variation. Snce the numerator does not appear
in the left-most column (the 'Numerator of Percentage column), it is necessary to use the figure
closest to it, namely 1,000,000. Smilarly, the percentage estimate does not appear among the
column headings, so it is necessary to use the figure closest to it, namely 15.0%. The figure at the
intersection of the row and column selected, namely 2.6%, is the coefficient of variation. Thiscv falls
within the range of cv's for 'Unqualified’ estimates (i.e. 0.0% - 16.5%, Section 8.2.i) allowing the
estimate to be released without restriction.

Rule 3: 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. Thiswould apply, for example, to the case where the denominator is
the number of males and the numerator is the number of males who obtained a 'High school
diploma.

In the case where the numerator is not a subset of the denominator, the coefficient of variation of the
ratio of two estimates is approximately equa to the sguare root of the sum of squares of each
coefficient of variation considered separately. That is, the standard deviation of aratio

R=X/Y

is: sd(R) = R* (cv(X)? + cv(Y))*?

The coefficient of variation of R is approximately:

o(R) = sd(R)/R
= (ev(X)* + ov(Y))2

This formula will tend to overstate the error if X and Y are positively corrdated and understate the
error if X and Y are negatively correlated.

Example 3:

A user estimates that in Canada, among males between 50 and 64 years of age, 352,167 have
obtained a 'High school diploma’ as the highest level of education and among females between 50
and 64 years of age, 417,653 over have obtained a 'High school diploma’ as the highest level of
education. The user is interested in the ratio of males aged 50 to 64 who obtained a 'High school
diploma’ versus females aged 50 to 64 who have obtained a 'High school diploma’. How does the
user determine the approximate coefficient of variation for this ratio estimate?
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The numerator of the ratio estimate is 352,167 (X). Using Rule 1 (refer to Example 1) and the
Canada table for age group 45-64, the coefficient of variation for this estimate is determined to be
5.2% (cv(X)). The denominator of the ratio estimate is 417,653 (). Again using Rule 1, the
coefficient of variation is determined to be 4.7% (cv(Y)). Using Rule 3, the coefficient of variation of
theratio estimateis.

cv = (0.052% + 0.047%)°%°
= 0.070
Therefore at the Canada level, the ratio of males aged 50 to 64 who obtained a 'High school
diploma’' as the highest level of education versus females aged 50 to 64 who have obtained a 'High
school diploma’ as the highest level of education is 352,167/417,653 or .84 to 1. The coefficient of
variation of this estimate is 7.0%, and so the estimate can be released without restriction.
Rule 4. Differences Between Totals or Percentages
The standard deviation of a difference between two estimates is approximately equa to the square
root of the sum of squares of each standard deviation considered separately. That is, the standard
deviation of adifference:
d=X-Y
is: sd(d) = ((X* ev(X))*+ (Y * cv(Y))*)*
The coefficient of variation of d is approximately:
cv(d) = sd(d)/d
This formula is accurate for the difference between separate and uncorrelated characteristics but is
only approximate otherwise.
Example 4
A user estimates that in Canada, among those between 50 and 64 years of age, 14.1% (X) of males
have obtained a 'High school diploma' as the highest level of education and 16.3% () of females
have obtained a 'High school diploma’ asthe highest level of education. The user isinterested in the
difference between these two estimates. How does the user determine the approximate coefficient of

variation for the estimate of the difference?

Using Rule 2, the coefficient of variation for the male estimate is 4.9%. The coefficient of variation
for the female estimate is 4.6%.
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The difference between the estimates is 2.2%. Using Rule 4, the standard deviation of the difference
between the etimatesis:

sd ((0.141 x 0.049)* + (0.163 x 0.046)%)°°

0.010

and the coefficient of variation is:

Therefore the coefficient of the difference between the estimates is 46%, greater than 33.4%, and
s0 the estimate should not be released.
Rule5: Difference of Ratios

In this case, Rules 3 and 4 are combined. The cv's of the two ratios are first determined using Rule 3,
and the cv of their differenceisfound using Rule 4.

Confidence Limits

Although coefficients of variation are widdly used, a more intuitively meaningful measure of sampling error
is the confidence interval of an estimate. A confidence interval congitutes 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%
confidenceinterval can be described as follows:

If sampling of the population is repeated indefinitely, each sample leading to a new confidence interva for an
estimate, then in 95% of the samplestheinterva 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 of 100 that the differences would be less than three standard errors. These different degrees
of confidence are referred to asthe confidence levels.

Confidence intervals for an estimate are generaly expressed as two numbers, one below the estimate and one
above the estimate, as (-k, +k) where k is determined depending upon the level of confidence desired and the
sampling error of the estimate.

Confidence intervas 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, and then using the
following formulato convert to a confidence interval Cl:
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Cly ={ X- (()(X)(c1), X+ ()(X)(e)}
where o isthe determined coefficient of variation of the estimate X

t=1if a68% confidence interval isdesired
t=1.6if a90% confidence interval is desired
t =2if a95% confidence interval is desired
t =3 if a99% confidence interval isdesired

Example 5(a):

An estimated 958,652 females aged 45 years and over have obtained a 'High school diploma’ asthe
highest level of education. This estimate has an approximate coefficient of variation of 2.7%
(example 1). The 95% confidenceinterval for this estimateis:

{958,652 - (2)(958,652)(0.027), 958,652 + (2)(958,652)(0.027)}

{958,652 — 51,767, 958,652 + 51,767}
{906,885, 1,010,419}

With 95% confidence it can be said that between 906,885 and 1,010,419 of females aged 45 years
and over in Canada, have obtained a 'High school diploma’ asthe highest level of education.

Example 5(b):

An estimated 16.4% of females aged 45 years and over in Canada have obtained a 'High school
diploma’ as the highest level of education or 0.164 expressed as a proportion. From Example 2 this
estimate has an approximate coefficient of variation of 2.6%. A 95% confidence interval for this
edtimate (expressed asa proportion) is

Cl

{0.164 - (2)(0.164)(0.026), 0.164 + (2)(0.164)(0.026)}
{0.155, 0.173}

With 95% confidence it can be said that between 15.5% and 17.3% of females aged 45 years and
over in Canada have obtained a 'High school diploma’ as the highest level of education.

Note: Release guidelines which apply to the estimate also apply to the confidence interval. For example, if
the estimate is not releasable, then the confidence interval is not releasable either.

Statistics Canada — Product No.12M0016-GPE
28



GSS 2002 — Cycle 16 Aging and Social Support Appendix A

T-test

Standard errors may aso be used to perform hypothesis testing, a procedure for distinguishing between
population parameters using sample estimates. The sample estimates can be numbers, averages, percentages,
ratios, etc. Tests may be performed at various levels of significance, where a level of significance is the
probability of concluding that the characteritics are different when, in fact, they are identicd.

Let X; and X, be sample estimates for 2 characteristics of interest. Let the standard error of the difference X,
- X, beo

Ift= - is between -2 and 2,

then no conclusion about the difference between the characteristics is judtified at the 5% level of significance.
If however, thisratio is smaller than -2 or larger than +2, the observed difference is significant a the 5% level
(Note: at the 1% level, values of -3 and +3 should be used, etc.).

Example 6:

A user wishes to test at the 5% level of significance the hypothesis that at the Canada level there is
no difference between percentage estimates of males and females aged 50 to 64 who obtained a
'High school diploma’ as the highest level of education. From Example 4 the egtimate of the
standard deviation of the difference between the estimates is 0.010.

0.141-0.163

Hence
0.010

= 22

Sncet = 2.2 isgreater than 2, there is evidence to rgject the hypothesis at the 5% significance level.
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NUMERATOR OF

GENERAL SOCIAL SURVEY CYCLE 16

APPROXIMATE VARIANCE TABLES FOR

POPULATION AGED 45+ OF CANADA

ESTIMATED PERCENTAGE

PERCENTAGE
(°000) 0.1% 1.0% 2.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0% 50.0% 70.0% 90.0%
1 89.7 89.3 88.8 87.4 85.1 82.7 80.2 77.7 75.1 72.3 69.5 63.4 49.1 28.4
2 63.4 63.1 62.8 61.8 60.2 58.5 656.7 54.9 53.1 51.1 49.1 44.9 34.7 20.1
3 51.8 51.5 51.3 50.5 49.1 47.8 46.3 44.9 43.3 41.8 40.1 36.6 28.4 16.4
4 44.8 44.6 44.4 43.7 42.6 41.4 40.1 38.8 37.5 36.2 34.7 31.7 24.6 14.2
5 40.1 39.9 39.7 39.1 38.1 37.0 35.9 34.7 33.6 32.3 31.1 28.4 22.0 12.7
6 36.6 36.4 36.3 35.7 34.7 33.8 32.8 31.7 30.6 29.5 28.4 25.9 20.1 11.6
7 33.9 33.7 33.6 33.0 32.2 31.3 30.3 29.4 28.4 27.3 26.3 24.0 18.6 10.7
8 31.7 31.6 31.4 30.9 30.1 29.2 28.4 27.5 26.5 25.6 24.6 22.4 17.4 10.0
9 29.9 29.8 29.6 29.1 28.4 27.6 26.7 25.9 25.0 24.1 23.2 21.1 1l6.4 9.5
10 28.4 28.2 28.1 27.7 26.9 26.2 25.4 24.6 23.7 22.9 22.0 20.1 15.5 9.0
11 27.0 26.9 26.8 26.4 25.7 24.9 24.2 23.4 22.6 21.8 21.0 19.1 14.8 8.6
12 FrAkxkxk 26,8 25.6  25.2 24.6 23.9 23.2 22.4 21.7 20.9 20.1 18.3 14.2 8.2
13 FAAkkxk 248 24.6 24.3 23.6 22,9 22.3 21.5 20.8 20.1 19.3 17.6 13.6 7.9
14 FAAkakxk 23,9 23.7 23,4 227 22,1 21.4 20.8 20.1 19.3 18.6 17.0 13.1 7.6
15 FrAakxk23.0 22.9 22.6 22.0 21.4 20.7 20.1 19.4 18.7 17.9 16.4 12.7 7.3
16 FAAAkxA 22,3 22,2 21,9 21.3 20.7 20.1 19.4 18.8 18.1 17.4 15.9 12.3 7.1
17 FAAxkxk 216 21.5 21.2 20.6 20.1 19.5 18.8 18.2 17.5 16.9 15.4 11.9 6.9
18 FAAkxkxk 21,0 20.9 20.6 20.1 19.5 18.9 18.3 17.7 17.0 16.4 15.0 11.6 6.7
19 FrAkxkxk 205 20.4 20.1 19.5 19.0 18.4 17.8 17.2 16.6 15.9 14.6 11.3 6.5
20 FrAxkxk20.0  19.9 19.6 19.0 18.5 17.9 17.4 16.8 16.2 15.5 14.2 11.0 6.3
21 FrAkxkxk19.56 19.4 19.1 18.6 18.0 17.5 17.0 16.4 15.8 15.2 13.8 10.7 6.2
22 FrAkxkxk19.0 18.9 18.6 18.1 17.6 17.1 16.6 16.0 15.4 14.8 13.5 10.5 6.0
23 FrAkxkxk18.6  18.5 18.2 17.7 17.2 16.7 16.2 15.7 15.1 14.5 13.2 10.2 5.9
24 FAAkakxk 18,2 18.1  17.8 17.4 16.9 16.4 15.9 15.3 14.8 14.2 12.9 10.0 5.8
25 FAAxAXA - 17.9 17.8 17.5 17.0 16.5 16.0 15.5 15.0 14.5 13.9 12.7 9.8 5.7
30 FrAkxAxA16.3  16.2 16.0 15.5 15.1 14.6 14.2 13.7 13.2 12.7 11.6 9.0 5.2
35 FrAkxkxk 16,1 15.0 14.8 14.4 14.0 13.6 13.1 12.7 12.2 11.7 10.7 8.3 4.8
40 FAAkxAxA 14,1 14.0 13.8 13.5 13.1 12.7 12.3 11.9 11.4 11.0 10.0 7.8 4.5
45 FAAakxk13.3  13.2  13.0 12.7 12.3 12.0 11.6 11.2 10.8 10.4 9.5 7.3 4.2
50 FAAkkxk 12,6 12.6 12,4 12.0 11.7 11.3 11.0 10.6 10.2 9.8 9.0 6.9 4.0
55 FAAxAXA12.0  12.0 11.8 11.5 11.2 10.8 10.5 10.1 9.8 9.4 8.6 6.6 3.8
60 FAAkkxk11.6 11,5 11.3 11.0 10.7 10.4 10.0 9.7 9.3 9.0 8.2 6.3 3.7
65 FAAkxkxk11.1  11.0 10.8 10.6 10.3 10.0 9.6 9.3 9.0 8.6 7.9 6.1 3.5
70 FrAkxkxk10.7  10.6  10.5 10.2 9.9 9.6 9.3 9.0 8.6 8.3 7.6 5.9 3.4
75 FaAkxkxk10.3  10.3  10.1 9.8 9.6 9.3 9.0 8.7 8.4 8.0 7.3 5.7 3.3
80 Fadkxkxk10.0 9.9 9.8 9.5 9.2 9.0 8.7 8.4 8.1 7.8 7.1 5.5 3.2
85 aiaioiaiolel 9.7 9.6 9.5 9.2 9.0 8.7 8.4 8.1 7.8 7.5 6.9 5.3 3.1
90 aiaioiaiolel 9.4 9.4 9.2 9.0 8.7 8.5 8.2 7.9 7.6 7.3 6.7 5.2 3.0
95 aiaioiaiolel 9.2 9.1 9.0 8.7 8.5 8.2 8.0 7.7 7.4 7.1 6.5 5.0 2.9
100 koiaiioiolel 8. 8.9 8.7 8.5 8.3 8.0 7.8 7.5 7.2 6.9 6.3 4.9 2.8
125 inioinioinioiaioiaioiaioiolel 7.9 7.8 7.6 7.4 7.2 6.9 6.7 6.5 6.2 5.7 4.4 2.5
150 inioinioinioiaioiaioiaioiolel 7.3 7.1 6.9 6.8 6.6 6.3 6.1 5.9 5.7 5.2 4.0 2.3
200 inioinioinioiaioiaioiaioiolel 6.3 6.2 6.0 5.8 5.7 5.5 5.3 5.1 4.9 4.5 3.5 2.0
250 5.5 5.4 5.2 5.1 4.9 4.7 4.6 4.4 4.0 3.1 1.8
300 5.0 4.9 4.8 4.6 4.5 4.3 4.2 4.0 3.7 2.8 1.6
350 4.7 4.5 4.4 4.3 4.2 4.0 3.9 3.7 3.4 2.6 1.5
400 4.4 4.3 4.1 4.0 3.9 3.8 3.6 3.5 3.2 2.5 1.4
450 4.1 4.0 3.9 3.8 3.7 3.5 3.4 3.3 3.0 2.3 1.3
500 3.9 3.8 3.7 3.6 3.5 3.4 3.2 3.1 2.8 2.2 1.3
750 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.3 1.8 1.0
1000 2.7 2.6 2.5 2.5 2.4 2.3 2.2 2.0 1.6 0.9
1500 2.1 2.1 2.0 1.9 1.9 1.8 1.6 1.3 0.7
2000 1.8 1.7 1.7 1.6 1.6 1.4 1.1 0.6
3000 1.4 1.3 1.3 1.2 0.9 0.5
4000 1.1 1.0 0.8 0.4
5000 0.9 0.7 0.4
6000 0.6 0.4
7000 0.6 0.3
8000 0.3
9000 0.3
10000 0.3

NOTE: FOR CORRECT USAGE OF THESE TABLES REFER TO APPENDIX A
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GENERAL SOCIAL SURVEY CYCLE 16

APPROXIMATE VARIANCE TABLES FOR
POPULATION AGED 45+ OF NEWFOUNDLAND

NUMERATOR OF ESTIMATED PERCENTAGE
PERCENTAGE

(°000) 0.1% 1.0% 2.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0% 50.0% 70.0% 90.0%
1 FrAkakxk46.9  46.7  45.9 44,7 43.4 42.2 40.8 39.4 38.0 36.5 33.3 25.8 14.9

2 Frkxkxk 33.2  33.0 32.5 31.6 30.7 29.8 28.9 27.9 26.9 25.8 23.6 18.3 10.5

3 FAAAAAAIAIAIAX 26.9  26.5 25.8 25.1 24.3 23.6 22.8 21.9 21.1 19.2 14.9 8.6

4 FAAAAAAIAKA*AX  23.3  23.0 22.4 21.7 21.1 20.4 19.7 19.0 18.3 16.7 12.9 7.5

5 20.5 20.0 19.4 18.9 18.3 17.6 17.0 16.3 14.9 11.5 6.7

6 8.8 18.3 17.7 17.2 16.7 16.1 15.5 14.9 13.6 10.5 6.1

7 17.4 16.9 16.4 15.9 15.4 14.9 14.4 13.8 12.6 9.8 5.6

8 16.2 15.8 15.4 14.9 14.4 13.9 13.4 12.9 11.8 9.1 5.3

9 15.3 14.9 145 14.1 13.6 13.1 12.7 12.2 11.1 8.6 5.0
10 14.5 14.1 13.7 13.3 12,9 12.5 12.0 11.5 10.5 8.2 4.7
11 3.5 13.1 12,7 12.3 11.9 11.5 11.0 10.0 7.8 4.5
12 12.9 12.5 12.2 11.8 11.4 11.0 10.5 9.6 7.5 4.3
13 12.4 12.1 11.7 11.3 10.9 10.5 10.1 9.2 7.2 4.1
14 11.9 11.6 11.3 10.9 10.5 10.2 9.8 8.9 6.9 4.0
15 11.5 11.2 10.9 10.5 10.2 9.8 9.4 8.6 6.7 3.8
16 11.2 10.9 10.5 10.2 9.9 9.5 9.1 8.3 6.5 3.7
17 10.8 10.5 10.2 9.9 9.6 9.2 8.9 8.1 6.3 3.6
18 10.5 10.2 9.9 9.6 9.3 9.0 8.6 7.9 6.1 3.5
19 10.3 10.0 9.7 9.4 9.0 8.7 8.4 7.6 5.9 3.4
20 10.0 9.7 9.4 9.1 8.8 8.5 8.2 7.5 5.8 3.3
21 9.5 9.2 8.9 8.6 8.3 8.0 7.3 5.6 3.3
22 9.3 9.0 8.7 8.4 8.1 7.8 7.1 5.5 3.2
23 9.1 8.8 8.5 8.2 7.9 7.6 6.9 5.4 3.1
24 8.9 8.6 8.3 8.0 7.8 7.5 6.8 5.3 3.0
25 8.7 8.4 8.2 7.9 7.6 7.3 6.7 5.2 3.0
30 7.9 7.7 7.5 7.2 6.9 6.7 6.1 4.7 2.7
35 7.1 6.9 6.7 6.4 6.2 5.6 4.4 2.5
40 6.7 6.5 6.2 6.0 5.8 5.3 4.1 2.4
45 6.1 5.9 5.7 5.4 5.0 3.8 2.2
50 5.8 5.6 5.4 5.2 4.7 3.7 2.1
55 5.3 5.1 4.9 4.5 3.5 2.0
60 5.1 4.9 4.7 4.3 3.3 1.9
65 4.7 4.5 4.1 3.2 1.8
70 4.5 4.4 4.0 3.1 1.8
75 4.2 3.8 3.0 1.7
80 4.1 3.7 2.9 1.7
85 3.6 2.8 1.6
90 3.5 2.7 1.6
95 3.4 2.6 1.5
100 3.3 2.6 1.5
125 2.3 1.3
150 1.2

NOTE: FOR CORRECT USAGE OF THESE TABLES REFER TO APPENDIX A
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GENERAL SOCIAL SURVEY CYCLE 16

APPROXIMATE VARIANCE TABLES FOR
POPULATION AGED 45+ OF PRINCE EDWARD ISLAND

NUMERATOR OF ESTIMATED PERCENTAGE
PERCENTAGE

(°000) 0.1% 1.0% 2.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0% 50.0% 70.0% 90.0%
1 FAAAAASAIAxAX 32,7 32.2 31.4 30.5 29.6 28.6 27.7 26.7 25.6 23.4 18.1 10.5
2 22.8 22.2 21.6 20.9 20.3 19.6 18.9 18.1 16.5 12.8 7.4
3 8.1 17.6 17.1 16.5 16.0 15.4 14.8 13.5 10.5 6.0
4 15.7 15.2 14.8 14.3 13.8 13.3 12.8 11.7 9.1 5.2
5 14.0 13.6 13.2 12.8 12.4 11.9 11.5 10.5 8.1 4.7
6 12.4 12.1 11.7 11.3 10.9 10.5 9.5 7.4 4.3
7 11.5 11.2 10.8 10.5 10.1 9.7 8.8 6.8 4.0
8 10.5 10.1 9.8 9.4 9.1 8.3 6.4 3.7
9 9.9 9.5 9.2 8.9 8.5 7.8 6.0 3.5
10 9.4 9.1 8.8 8.4 8.1 7.4 5.7 3.3
11 8.6 8.3 8.0 7.7 7.1 5.5 3.2
12 8.3 8.0 7.7 7.4 6.8 5.2 3.0
13 7.7 7.4 7.1 6.5 5.0 2.9
14 7.4 7.1 6.8 6.3 4.8 2.8
15 7.1 6.9 6.6 6.0 4.7 2.7
16 6.7 6.4 5.8 4.5 2.6
17 6.5 6.2 5.7 4.4 2.5
18 6.0 5.5 4.3 2.5
19 5.9 5.4 4.2 2.4
20 5.7 5.2 4.1 2.3
21 5.1 4.0 2.3
22 5.0 3.9 2.2
23 4.9 3.8 2.2
24 4.8 3.7 2.1
25 4.7 3.6 2.1
30 3.3 1.9
35 3.1 1.8
40 1.7
45 1.6

NOTE: FOR CORRECT USAGE OF THESE TABLES REFER TO APPENDIX A
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GENERAL SOCIAL SURVEY CYCLE 16
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