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Abstract

The release of the 2003 data from the Survey of Labour and Income Dynamics (SLID) was
accompanied by a historical revision which accomplished three things. First, the survey weights
were updated to take into account new population projections based on the 2001 Census of
Population, instead of the 1996 Census. Second, a new procedure in the weight adjustments was
introduced to take into account an external source of information on the overall distribution of
income in the population, namely the T4 file of employer remittances to Canada Revenue
Agency. Third, the low income estimates were revised due to new low income cut-offs (LICOs).
This paper describes the second of these improvements—the new weighting procedure to reflect
the distribution of income in the population with greater accuracy. Part 1 explains in non-technical
terms how this new procedure came about and how it works. Part 2 provides some examples of

the impacts on the results for previous years.
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Summary

The following summary is also printed in Survey of Labour and Income Dynamics: A Survey
Overview, 2005.

The release of the 2003 data is accompanied by a historical revision for 1990 to 2002 due to an
update of the survey weights in both the Survey of Labour and Income Dynamics (SLID) and the
Survey of Consumer Finances (SCF). The weighted data now take into account not only new
population projections based on the 2001 Census of Population, but also valuable information on
the overall distribution of wages and salaries—a major component of income—in Canada. A lot of
research has been conducted on the new weighting methodology and it is felt that as a result of
this, the ability of these surveys to accurately represent income levels in Canada has been given
a new boost. The quality of the survey data on other topics has also been improved.

The impacts of the historical revision, which was applied to the data back to 1990, are quite
similar for all years, so that the trends shown by the data remain very similar. But the actual levels
of estimates do change in many situations. The estimates are in fact much closer to other reliable
sources of information on similar topics.

The 2003 historical revision also incorporates revised 1992-based low income cut-offs (LICOS)
resulting from a historical re-weighting of the 1992 Family Expenditure Survey.

Why we introduced new income adjustments in the weighting

Research has shown that historically, Statistics Canada’s household income surveys have tended
to under-represent people with very low levels of earnings or no earnings, as well as people with
very high earnings, while over-representing people who are more in the middle of the earnings
distribution. Average and aggregate earnings and incomes have been over-estimated as a result.

The System of National Accounts (SNA) corrected a comparable problem by applying direct
adjustments to the estimates. In a household survey like SLID, such an approach is not possible;
instead, the method for correcting the biases in estimation was to make differentiated
adjustments to the weights attached to each of the respondents.

Statistics Canada did a lot of investigation over the past few years to develop the best possible
options for improving the estimates through improved weighting techniques. We tested several
options and evaluated their stability over several years of data, to ensure that no new biases
would result from the corrections and to ensure that we chose the best possible option currently
available. Finally, the evaluations included comparisons with other independent sources of
information like the Census and the System of National Accounts. Apart from the time required to
test and evaluate the changes, there is no particular reason why Statistics Canada introduced
these changes now instead of next year or last year.

In addition to our usual adjustments to population estimates we concluded that the T4
administrative files (employer remittances of payroll taxes) were the best benchmark statistics
available with which to adjust the weights in SLID and SCF. We believe that the quality of the T4
files is high and that historically, the quality of files is sufficient to allow this adjustment to be
made back to 1990.

The improvements to survey weights during the 2000 and 2003 historical revisions have been
part of a comprehensive project at Statistics Canada to improve the weighting strategies in the
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main annual surveys on income, expenditures, and wealth. The project is now complete for the
Survey of Labour and Income Dynamics and the Survey of Consumer Finances.

What the new weighting methods consist of

Survey weights are the numbers assigned to each of the sample respondents so that together
they sum to the target population and sub-groups of that population. To do this as accurately as
possible, the weights are often adjusted to be in line with other independent sources of
information. The Census of Population, with its related population projections, is the source for
the benchmark demographic statistics used to adjust the survey weights. The revised weights
now take into account population projections from the 2001 Census.

The additional benchmark statistics that are now used to adjust survey weights come from the
annual T4 file from Canada Revenue Agency (CRA), which is a compilation of employer
remittances for the purposes of payroll taxes. SLID obtains tabulated statistics from the T4.
Specifically, the statistics being used concern the total number of people in each province who
had earnings from paid employment during the year and the amounts they made relative to each
other, called the earnings distribution. The number and earnings of self-employed people are not
included. It is important to add that aggregated data are used from this file and no matching of
individual information between the T4 file and the SLID and SCF data files is done.

The annual T4 files cover all employees, regardless of whether they filed a T1 tax return. The
wages and salaries of employees represent a very high proportion of all income received by
individuals. Although many people in the population do not have this type of income, the T4 data
allow us to correct biases not only for the wage-earning population but also for the rest of the
population, because it provides an accurate way of determining the presence or absence of
wages.

This is not the first time that a survey has used the T4 files from CRA in order to better represent
the distribution of incomes in the population. The Survey of Household Spending implemented
similar weighting methods using T4 data in its 1999 historical revision.

As evidence that the additional calibration of weights has helped to better reflect the distribution
of incomes in the SLID, the estimates are now more similar to related estimates from other
sources. These sources are not only the T4 file, but also the T1 file (personal income tax file), the
Census, and the System of National Accounts.

What was the impact of the revision on the estimates?

The change from the 1996 Census to the 2001 Census for population estimates and projections
affected mainly the period after 1996.

The historical revision had little impact on the trends shown by SLID since 1996 and SCF up to
1995. This is because the addition of weight adjustments based on income had a similar impact
for all years. The weight revision was taken back to 1990; consequently, only between the years
1989 and 1990 is there potentially a disturbance in the data series that could affect the
representation of trends.

The level estimates, however, did change in many cases. The precise impacts can be seen by
comparing the data that were published before the historical revision with those published in May
of 2005. Note however that previously published dollar figures must be compared with their
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revised values using either current dollars or consistent constant dollars in both cases. Be aware
also that rounding of dollar values in published tables may affect the precision of comparisons.

Finally, the SLID low income estimates changed as a result not only of the new weights in SLID,
but also the new low income cut-offs with which family incomes in SLID are compared.

Examples of how the estimates changed

- In general, the number of people in the ten provinces with earnings from employment,
also referred to as wages and salaries because it excludes self-employment, was
adjusted downwards. However this is not true in all range categories of earnings: there
are more people now in the lowest and highest earnings categories, but fewer in the
middle of the distribution.

- Due to the predominant downward revisions in the number of persons by earnings
classes and despite the upward revision in the number of high-wage earner adults,
average and median wages and salaries usually decreased with the revision.

- Since wages and salaries constitute a large part of incomes, most estimates of market
income, total income, and after-tax income were also adjusted downwards.

- As a consequence of lower wages and salaries, government transfers generally
increased, including social assistance benefits, child benefits, and refundable sales tax
credits such as the GST/HST Credit.

- The weight revisions due to the new income adjustments based on the T4 file affected
estimates concerning children and adults up to age 64 relatively more than estimates
concerning seniors, due to the fact that income from employment makes up a smaller
portion of seniors’ incomes.

- Consistent with the increases in the number of people with no earnings or very low
earnings, the low income rates for persons and families (on an after-tax basis) generally
underwent an upward revision in all years. Again the rates for senior-led families and
individuals were less affected.

- Consistent with the increases in the number of people at the very low and very high ends
of the earnings distribution, and the decrease in the number of people in the middle of the
distribution, certain measures of income inequality (Gini coefficient, ratio of 5" to 1%
quintile) generally increased.

- The revision also affected characteristics which are not directly related to incomes. For
example, the following estimates are now closer to the estimates of the 2001 Census:

0 Level of educational attainment in Canada.
o0 Rate of home ownership versus renting.
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Introduction

The release of the 2003 data from the Survey of Labour and Income Dynamics (SLID) was
accompanied by a historical revision which accomplished three things. First, the survey weights
were updated to take into account new population projections based on the 2001 Census of
Population, instead of the 1996 Census. Second, a new procedure in the weight adjustments was
introduced to take into account a high-quality external source of information on the overall
distribution of wages and salaries in the population—and by extension the distribution of incomes
as well. Third, the low income estimates were revised due to new values of the 1992-based low
income cut-offs (LICOs) following a historical re-weighting of the 1992 Family Expenditure
Survey. The data in SLID were revised for 1993 to 2002, and the data from the Survey of
Consumer Finances (SCF) were revised from 1990 to 1997. Published tables containing the
SCF-SLID time series typically start with 1980. SLID provides data for years 1996 and later while

SCF provides the historical time series on income content up to 1995.

This paper describes the second of these improvements—the new weighting procedure to reflect
the distribution of income in the population with greater accuracy. Part 1 explains in non-technical
terms how this new procedure came about and how it works. Part 2 provides some examples of
the impacts on the results for previous years. (Part 1 also contains some charts illustrating the

impacts, in the section called “Evaluation”.)

Although this paper focuses on the SCF and SLID, the Survey of Household Spending (SHS) has
also used the T4 files from Canada Revenue Agency in order to better represent the distribution
of incomes in the population. The SHS introduced similar weighting methods using T4 data in its
1999 historical revision, and will introduce similar demographic calibration in its 2004 revision.
Part 1 is therefore relevant for that survey as well as SCF and SLID. The impacts of the 1999

historical revision of SHS are documented in a separate research paper.*

1. Willa Rea and Edith Greenlee, “The Effects of the Revised Estimation Methodology on Estimates from Household
Expenditure Surveys”, (forthcoming).
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Part 1
Income calibration based on administrative data

1.1 The purpose of weight calibration

Weight calibration provides a relatively inexpensive way to improve data quality in surveys,
provided other higher quality data sources exist on similar characteristics. Furthermore, unlike
most other types of improvements in a survey, it can be used to improve the survey results back

in time as well as for the future.

Different methods of data benchmarking exist. Sometimes problems of over-estimation or under-
estimation can be dealt with by applying direct adjustments to the estimates. But in a household
survey like SLID, such an approach is not possible; instead, the method for correcting the biases
in estimation is to make differentiated adjustments to the weights attached to each of the

respondents.

There are different procedures for weighting in different surveys, but usually the three basic steps
are: calculation of basic weights; non-response adjustment; and weight calibration. In order to
help explain how calibration works and its role in heightening data quality, a brief description of
the general weighting procedures is presented here. A thorough description of the weighting
procedures in SLID can be found in the research paper “Longitudinal and Cross-Sectional
Weighting of the Survey of Labour and Income Dynamics 1997 Reference year” (Lévesque and

Franklin; an update of that paper is forthcoming.)

The basic weights in the surveys of Income Statistics Division are derived from the Labour Force
Survey (LFS) weights, because these surveys obtain their samples from the LFS sample. The
LFS final weights are converted to basic weights for SLID by taking into account the fact that
SLID only uses about one-third of the LFS sample and that of that portion it only attempts to

contact those who answered to the LFS.

The “non-response adjustment” then takes into account non-response. In this adjustment, the
complete non-respondents are given final weights of zero. Their basic weights are then summed
and re-distributed among the persons or households whose answers were found to be complete,
or at least partially complete. (Sufficient partial response to the interview is defined according to a

minimum set of completed questions.) That is, non-response is compensated for by increasing
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the weights of the respondents who participated in the survey. Note that SLID’s basic weights

already take into account non-response in the LFS.

The non-response adjusted weights in SLID are then further adjusted—this time upwards or
downwards and to different degrees—to ensure that estimates on relevant population
characteristics respect population totals of another data source (or sources) which is considered

very reliable. This is called “calibration.

The source of benchmark demographic data for the household surveys is the Census of
Population. Since the Census is only conducted every five years, Statistics Canada “projects” the
Census results for later years (up to the present), and then revises those estimates when the next
Census becomes available. The projections use a variety of secondary information, including

administrative data on births, deaths, and migration.

In the calibration step, weighted totals based on the responses are first calculated according to
various cross-tabulations of variables, called “classes”. The variables are typically province, age,
and sex. The same totals are then calculated using the Census and the related population
projections. Then the technique of generalized least squares estimation is used to determine
which groups of sample respondents (by province, age, and sex) should get upwards or

downwards adjustments in their weights, and by how much.

The idea behind weight calibration is that if the weighted sample can be made more
representative according to a few key characteristics of the population, it will also be more

representative for a host of other variables which are related to those key characteristics.

However, this assumption comes with a lot of caveats or “conditions”. It depends on there being a
strong association between the controlled and uncontrolled characteristics in the sample and not
just in the population it was drawn from. Any so-called “distortions” between characteristics as
reflected in the sample will not be corrected when the data are re-weighted after calibration—in

fact, they are liable to be worsened.

Even with a minimum of such distortions, there is also the necessity of satisfying the various
benchmarks simultaneously. The more benchmarking classes there are, the less likely it is that a
solution exists which respects all of them without generating unacceptable weight values. An
obvious sign that calibration has been over-applied is that some of the weight values that get

generated are negative.
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Something which calibration cannot do is to ensure the representation of characteristics which
exist very infrequently in the population. Even a well designed sample cannot reliably include
respondents that touch on the population’s rarest characteristics. No amount of weight

adjustments will ensure that such characteristics appear in the weighted data.

1.2 Project to harmonize weight calibration

The improvements to survey weights in SLID and SCF during the 2003 historical revision were
part of the Harmonized Calibration of Income Statistics Project. Its objective was to improve the
comparability of income estimates and distributions across Statistics Canada surveys and with
external sources (Tremblay, 2003). Three other surveys are also involved in the project. They are
the Survey of Household Spending (SHS) which is carried out since 1997, the Survey of Family
Expenditures (FAMEX) which preceded it, and the Survey of Financial Security (SFS, conducted
for 1999 and 2004).

A steering committee consulted with external advisors, namely the Advisory Committee on
Labour and Income Statistics, and the Advisory Committee on Statistical Methods. Presentations
were made to this latter committee in April 2000 (Webber et al.) and November 2003 (Latouche
and LaRoche).

1.3 Early focus on the Survey of Labour and Income Dynamics

During the mid-1990s, as part of regular data quality evaluation, Statistics Canada examined and
compared the estimates on income from the household surveys. The Survey of Consumer
Finances (SCF) was still the main survey for annual income statistics, while the Survey of Labour
and Income Dynamics (SLID) had just been introduced as a major new longitudinal survey
designed to produce both longitudinal and cross-sectional statistics. The income component of

SLID was closely modelled on the SCF in terms of questionnaire design and income concepts.

After SLID had been successfully implemented for a few years, consideration was given to using
it to replace the Survey of Consumer Finances. However, there were in particular two concerns
that had to be resolved before this could be done. First, it was imperative to ensure that SLID
produced high quality estimates of income not only for its longitudinal panel of respondents, but
also for annual cross-sections of the population. (See Box 1.3 below, “Maintaining a cross-
sectional sample in a panel survey”.) Second, it was necessary to describe clearly the impact

from using the T1 file as a partial source of income information on respondents. The T1 file is
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produced by Canada Revenue Agency and contains data on the T1 Income Tax and Benefit
Return that individuals complete. In SLID, unlike SCF, respondents can give Statistics Canada
permission to use their T1 tax information for the purposes of the survey. Over 80% of SLID’s

respondents give their consent to use their information from the T1 file.

Due to such concerns, both SLID and SCF continued to be conducted for 1996 and 1997, by
which time the SLID sample size was equivalent to that of SCF. Their results were extensively

compared before Statistics Canada decided to discontinue the SCF.

When the two income surveys were compared,’ it was found that the estimates of total income
(market income, after-tax income) were reasonably similar, as were the estimates of aggregate
wages and salaries. In 1996, SLID recorded aggregate wages and salaries that were 1.1% lower
than the SCF figure. In 1997, the SLID figure was 1.7% higher. Furthermore, the distribution of
income was very similar between the two surveys. Only at the lowest part of the distribution was
there a significant difference: SLID captured more people with very small income amounts,
including wages and salaries, while SCF had more people with no income. This difference was

attributed to the use of T1 data for a large part of the SLID sample.®

Box 1.3
Maintaining a cross-sectional sample in a panel survey

In SLID, the cross-sectional sample is derived in large part from the longitudinal sample.

Each longitudinal sample, also called a “panel” of respondents, constitutes a cross-section of the
population for the year the panel started. As the longitudinal respondents are re-interviewed every
year over six years, a current cross-sectional sample of the population is maintained by
interviewing all the new people found to be living with a longitudinal respondent at that time.

The theoretical basis for using a panel survey to produce cross-sectional estimates the way that
SLID does had been established (Lavallée, 1995), but it had not previously been put into practice.
One of the concerns with SLID was attrition, i.e., the fact that non-response becomes cumulative
in a longitudinal survey. When the same sample of respondents is contacted each year for an
interview, there is a growing portion of the sample respondents who become either unreachable
(through changes of address and telephone number) or unwilling to continue participating in the
survey. Attrition could diminish the quality not only of the longitudinal information, but also the
cross-sectional results.

2. Webber et al, April 1999; Cotton et al, December 1999.
3. Ibid.
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1.4 Comparisons of survey data with administrative data

One of the tests that had long been used to assess the accuracy of the Survey of Consumer
Finances was to compare the estimates of aggregate annual wages and salaries (earnings from
employment) and aggregate pre-tax or “total” income with related estimates from the System of
National Accounts (SNA), which produces the figures on Gross Domestic Product. For this
exercise, the data are adjusted (“reconciled”) as much as possible for quantifiable differences in
their definitions and coverage of the population. SCF and SLID data were also compared with the
estimates from administrative files produced by Canada Revenue Agency (CRA), namely the T1
and T4 files. As mentioned in the previous section, the T1 file contains data from the Income Tax
and Benefit Return that individuals complete. The T4 file contains data from the T4 Statement of
Remuneration Paid which employers complete. Statistics Canada uses it to produce estimates of

total labour income in Canada, for the System of National Accounts.

Table 1.4 and Chart 1.4 illustrate the differences between the SCF-SLID time series on aggregate
employment earnings and that of the SNA. Between 1980 and 1991, aggregate wages and
salaries in SCF were 1.6% to 3.6% higher than the same SNA estimates, after adjustments.
Starting in 1992, the gap widened. It fluctuated between 3.1% and 6.2% over the years 1992 to
2002.

Table 1.4 also shows the percentage difference between the T4 file estimates and the SNA
estimates starting in 1990. The two sets are very close because the SNA figures are in large part
derived from the T4 file. For the same reason, the summed data from Line 101 (employment

income) of the T1 file are very similar to the totals from the T4 file.

Table 1.4: Aggregate wages and salaries, All provinces, 1990 to 2002

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

SNAL (in 2000 constant dollars)
($ billions) 400 385 384 382 391 394 397 414 432 452 478 486 491

Difference from SNA (%)

T4 file 0.3 0.3 0.1 0.0 -0.2 0.5 0.5 0.5 0.6 0.7 1.0 0.6 0.7
SLID-SCF,
pre-revision 1.9 2.9 4.7 35 4.4 35 4.1 4.2 6.2 3.1 3.8 5.7 5.9

1. System of National Accounts (SNA). Source: CANSIM tables 382-0001 and 382-0006, plus a constant adjustment
factor to account for quantifiable differences in definitions and population coverage as compared to SCF and SLID.
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Chart 1.4: Aggregate wages and salaries, Canada, 1980-2003, in constant dollars of 2000
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The distribution of wages and salaries was also examined to identify the differences between the
survey and administrative data more precisely. This type of comparison is not possible with the
System of National Accounts, which only has estimates of aggregate earnings, but it can be done

with the T1 and T4 files, which contain the necessary “microdata” to derive estimates by ranges
of earnings levels.”

It was observed that, for all the years back to 1980, SCF and SLID overestimated the number of
people and families with incomes towards the middle ranges of the income distribution and

underestimated the number of people and families with incomes at the very high and very low
ends of the income distribution.

For example, in 2000, SLID underestimated the number of people with annual wages and

salaries over $90,000 and below $5,000 (approximately), as compared to the T4 file (not shown).

4. Statistics Canada undertook a careful examination of the T4 files to identify and correct obvious errors in individual

records on the files. Statistics Canada continues to apply some editing of the files each year as deemed necessary, prior
to deriving estimates from them
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The number of people in the upper range counts for only a small percentage of all adults. The
number of people with low or no wages and salaries is much larger. Overall, the overestimation
across the middle of the distribution dominated the other impacts in terms of the aggregate value
of wages and salaries. (Evidence of the distributional difference between SCF-SLID and the T4

file is also shown in Section 1.8 below, Chart 1.8.)

The fact that both SLID and SCF revealed the same types of differences with the administrative
data showed that the problem could not be attributed to the different collection and sampling
methodology in SLID as compared to SCF. It was potentially a more general phenomenon among
household surveys. This is the subject of the next section.

15 Non-response as a possible source of the discrepancy

A trend of increasing rates of non-response has been observed in several household surveys at
Statistics Canada. In longitudinal or “panel” surveys, such as SLID, a cumulative increase in non-
response is normal because the same respondents are followed for several years. But the trend
of increasing non-response in the cross-sectional surveys was not easy to explain. It has been
monitored for some time now, and the reasons seem to include a combination of changes in

survey operations and changes in society.

Specific efforts are being made to combat non-response in SLID, including some innovative and
cost-effective ways to improve tracing of longitudinal respondents as they change address over
time. There is evidence that they are being successful, because the decline in the SLID response
rate has been stopped. However, although they might reduce the problem, they will probably not

be able to bring response rates back to the levels of the early 1990s.

The discrepancy regarding the income distribution between the SCF-SLID data and
administrative sources existed at least as far back as 1980. But the widening gap since 1992
might be related to declining response rates. In other words, biases due to non-response may

have affected the representation of the income distribution.

An understanding of the typical nature of non-response to income surveys can explain this
hypothesis. Non-response can arise either from a failure to contact respondents or refusal to
participate among those who are contacted. It has long been known that non-response tends to
be concentrated among people who change address and telephone number relatively more often
and people who are less likely to be at home and available when an interviewer is likely to call. It

is also recognized that surveys with a major focus on personal finance can face challenges due to
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the sensitivity of the topic to most people, especially people with either very high or very low
incomes. Non-response for either reason could contribute to a concentration of non-response at
the high end of the income distribution and at the lower end of the income distribution. We don’t
always know the current characteristics of the non-respondents, so imputation as a method of

correcting the problem is limited.

1.6 Making room for income calibration

The HARC Project included improvements in demographic calibration in the relevant surveys, as
well as income calibration. First, in the years leading up to the 2000 historical weight revision,
much work was done to see how some shortcomings not related to the income estimates could
be corrected using better demographic calibration. (As explained in Section 1.1, calibration can
sometimes worsen existing distortions in the sample data for uncontrolled characteristics, so
problems on the demographic side might otherwise have been worsened by the income
calibration.) Then later, in the 2003 historical revision, the number of age-sex categories was

reduced, to allow for the addition of several income categories.

It had been observed for some time that significant discrepancies existed between the different
household surveys regarding family and household counts. After careful examination, it was
concluded that the existing demographic calibration did not fully resolve some biases regarding
people’s living arrangements. The controls on age groups and sex were effective in terms of the
number of individuals, but households or families are also important as units of analysis in SLID
and they were not adequately controlled via the person counts, at least not in the relatively recent

period.

The 2000 historical weight revision addressed this, by adding two more variables in the
calibration, namely family size (i.e., the number of people living together who are related to each
other) and household size (i.e., the number of people living together regardless of whether they
are related or unrelated). The following categories are controlled via calibration: families of one
person; families of two persons; households of one person; household of two persons. Families
and households of 3 persons or more are not controlled but are residual categories. Note that
data on family size and household size did not become available in Statistics Canada’s
population projections until after the 1996 Census. But they were also added for inter-censal
estimates back to 1976, thus providing the necessary benchmark data to include this new
calibration in the SLID and SCF data back to 1980.
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Regarding the 2003 revision and the reduction of the number of age-sex categories, there were
initially 22 categories for each province (220 classes in total), which were obtained by crossing
the following 11 age groups by sex: 0-6, 7-15, 16-17, 18-24, 25-34, 35-44, 45-54, 55-59, 60-64,
65-69 and 70+. They were reduced to 15, as follows. First of all, it was felt that the youngest age
group did not need to be calibrated by sex, so it now accounts for just one age-sex category.
Secondly, the 16-to-17 age group, being very narrow, was combined with the group of ages 7 to
15. The 55-t0-59 and 60-to-64 age groups were combined, as were the 65-t0-69 and 70+ age
groups. The new categories are as follows: 0-6, 7-17, 18-24, 25-34, 35-44, 45-54, 55-64 and 65+.

1.7 Development of income calibration

Although the research showed that both employment income and total income were over-
estimated, the development of the new calibration technique focused on employment income.
Wages and salaries of employees represent a high proportion of all personal income received in
Canada, so any adjustments at the level of earnings can be expected to have an impact on
estimates of total income. Fortunately, the concept of wages and salaries is quite similar among

surveys and with tax data.

The annual T4 file was favoured over the T1 file because of better coverage and timeliness. The
T4 file includes employees regardless of whether—or when—they file a tax return. (Later versions
of the T1 file are produced by CRA, and Statistics Canada took the time to evaluate them as well;
the coverage of those files was found to be higher than that of the preliminary T1 file, but still
lower than the T4 file.)

Of course, the T4 file is not expected to have complete coverage either. Many jobs exist which
are not covered by a formal arrangement with a registered employer, and are therefore not
covered by a T4 slip. This is discussed further in the next section. There may also be general

administrative errors on the part of employers or CRA.

During development of the 2000 weight revision in SLID, it was concluded that more analysis was
necessary to assess the reliability of the control totals based on the T4 file. The assessment of
the T4 files was then carried out on files going back to the 1980s. It was concluded that the
quality of files was sufficient to allow the historical revision using the T4 files to be made back to
1990.°

5. Because the Survey of Household Spending was able to go back only to 1997 with its historical weight revision, the
quality of the T4 files back in time was not as great a constraint for that survey as it was for SLID and SCF.
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The statistics being used concern the total number of people in each province who had earnings
from paid employment during the year and the amounts they made relative to each other, called

the earnings distribution. This is described in the next section.

It is important to add that aggregated data are used from the T4 file and no matching of
information on individuals between the T4 file and the SLID or SCF data files is done.

1.8 Categories for earnings calibration

The earnings distribution can be defined in a few different ways. For example, after categorizing
individuals according to the value of wages and salaries they each received in the year, we can
then count the number of individuals in each category, or go a step further and sum up each
group’s aggregated earnings. Evaluations showed that calibrating on the number of earners in
each category would be better than calibrating on aggregated earnings. The number of earners is
more stable from year to year than their corresponding aggregated earnings, particularly at the
high end of the distribution.

The earnings categories can be defined using either nominal values (in this case, dollars) or
percentiles (a “relative” measure). Percentiles have some advantages. Unlike dollar values, they
do not need to be adjusted for inflation. The ranges can be defined the same way and yet
represent different dollar ranges in each province, simply by recalculating them separately for
each province. And in the same way that they adjust automatically for the distribution by year or

province, they adjust for such differences between data sources as well.

After evaluating many options, it was determined that seven categories of earners would be used,
defined primarily as percentile ranges, as described further below. There is also a residual
category, to allow for the fact that the total adult population is already controlled in the

demographic calibration. It is described first.

As mentioned in the previous section, some jobs are not covered by a formal arrangement with a
registered employer, and are therefore not covered by a T4 slip. It is likely that many of them are
casual in terms of schedule and would therefore account for low amounts of annual earnings. It is
not certain whether the surveys capture all of these jobs and corresponding earnings, either: most
likely there is some under-coverage in either source for very small amounts of annual earnings,
but the exact range or extent of under-coverage cannot be assumed to be the same. Therefore, it

was decided to combine adults with no earnings from employment and adults with small earnings,
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by putting them both in the residual category. For this reason, the first calibration category begins
at $1500 (for all provinces), which is adjusted for each year to be $1500 in constant dollars of
1997.

The lower boundaries for the five middle categories are the 10", 25", 50", 65", and 75"
percentiles. For the seventh and last category, the lower boundary is either the 95" 98" or 99"
percentile. If the sample size in the province is too small to permit calibrating on just the 99"
percentile, then it is re-evaluated at the 98" percentile, and if still not large enough the last
category starts at the 95" percentile. This helps to maintain the weights of the very highest wage
earners in the sample who, because of their large values, need to be treated with greater

precision than people whose values have less influence on aggregate and average income.

Table 1.8: Categories of annual wages and salaries used in the income calibration in SLID*

residual category | Adults with $0 wages and salaries, and up to $1,500
1 Adults with at least $1,500, up to 10" percentile
2 Adults from 10™ percentile to 25" percentile
3 Adults from 25™ percentile to 50" percentile
4 Adults from 50" percentile to 65" percentile
5 Adults from 65™ percentile to 75" percentile
6 Adults from 75" percentile to 95", 98" or 99" percentile
7 Adults from 95", 98" or 99" percentile to 100" percentile

1. The Survey of Household Spending uses the same calibration categories except that categories 1 and 2 are combined.

Chart 1.8 presents the seven calibration classes plus the residual class in a bar chart of the
percentage differences between SCF or SLID data and the T4 file estimates, for various years. In
each category except one, the direction of the difference is the same in all years. In the category
labelled $1500-P10, which is the exception, the difference is negative in all years shown for SCF
and positive for all years shown for SLID except the year 1996 for which the difference is
negligible. This is probably related to the observation stated in Section 1.3 that SLID and SCF
differ in one main respect: SLID records a larger number of people with small amounts of
earnings, while SCF recorded larger numbers of people with no earnings. All the differences

shown in the chart largely disappear after the data have been calibrated based on the T4 file.
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Chart 1.8: Aggregate wages and salaries: difference between pre-revision SCF-SLID estimates
and T4 file estimates, by earnings calibration categories®, Canada, selected years
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1. See also Table 1.8 for explanations regarding the earnings categories.

Box 1.8
Projection of the T4 file

The T4 file is not available in time to do calibration each year (for the current year), so the
previous year's file is used, and the required calibration statistics are projected one year forward.
The growth rate used for projecting the number of earners in each calibration category by
province is obtained either from the Census-based population estimates (adults only), or from
average weekly earnings in the Labour Force Survey. An evaluation showed that the population
growth rates produced more accurate projections for the first five earnings categories—those that
cover earners up to the 75" percentile, while the weekly earnings growth rates produced better
projections for the two highest categories.

1.9 Evaluation

This section illustrates the effects of including the T4 earnings calibration in SLID and SCF. The
effects of reducing the age-sex groupings from 22 to 15, as described in Section 1.6, are
included. But since they are so small relative to the income calibration effects, the depictions here

are also very representative of the T4 impacts alone. Note that this section focuses specifically on
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the controlled characteristics only. Part 2 of this paper extends the evaluation to various standard
published tables from SLID.

Chart 1.9 shows that, after the revision, the values of aggregate wages and salaries in SLID and
SCF are much closer to related estimates from other sources. It shows both of these series,
along with the SNA series and the T1-derived estimates as obtained from the T1 Family File
(T1FF) produced by Small Area and Administrative Data Division of Statistics Canada. The T4 file

series is not included simply because the SNA and T4 estimates are almost the same (Table 1.4,
above).

Chart 1.9: Aggregate value of wages and salaries, Canada, 1980-2002, in constant dollars of
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Note that the survey estimate each year is not just closer to the SNA estimate now—it is a little
lower. This is normal given that the survey information is based on a sample of the population. In
the complete population, the very highest end, or “tail”, of the distribution comprises the few
people who have extremely high earnings. As explained in Section 1.1, it is unlikely that the few
individuals making up a rare sub-group like this will be represented by even one respondent in
the random sample. The huge influence that these individuals’ wages and salaries have on the
aggregate value in the population remains totally absent in the survey. (The best we can do is to
define the highest earner category in the sample as narrowly as possible, to prevent their weights
from being adjusted downwards any more than necessary to match the benchmark number of
earners in their category.) Therefore, the administrative data should always be higher than the

survey estimate if all other earnings groups are correctly represented.
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Part 2

Impacts of the 2003 historical revision

The final weights in the Survey of Consumer Finances (SCF) and the Survey of Labour and
Income Dynamics (SLID) were revised from 1990 to 2002 in order to the change from the 1996
Census to the 2001 Census for population benchmarks and to introduce income calibration based
on the T4 file. The SCF and SLID results on low income prevalence were also affected by newly
derived LICOs from 1980 to the current period. Of the three reasons why the 2003 historical
revision was carried out, the new income calibration had by far the largest impact. (The separate

impact of each factor for selected estimates is shown in Table A of the Appendix.)

Part 2 of this document gives examples of the impact of the revision on data results. (Section 1.9

of Part 1 also contains some charts illustrating the impacts.)

The historical revision had a relatively small impact on the trends shown by SLID since 1996 and
SCF up to 1995. This is because the addition of weight adjustments based on the T4 file, referred
to as income calibration, had similar impacts for all years. Over many years, however, such as
the entire period from 1990 to 2002, a gradual increase in the size of the revisions may be
apparent for certain topics in the SCF-SLID time series. One of these topics is low income
prevalence based on low income cut-offs (LICOS), since aggregate income and the distribution of

income were both affected by the revision.

The precise impacts of the 2003 historical revision can be seen by comparing the data published
before and after. Note however that previously published dollar figures must be compared with
their revised values using either current dollars or consistent constant dollars in both cases. Be
aware also that rounding of dollar values in published tables may affect the precision of

comparisons.

The weight revision was taken back only to 1990, so data users are cautioned about findings that
combine data on the years up to 1989 with data on the years after 1989. The data up to 1989 can
still be used with confidence, particularly regarding trends, but the potential for a level break in the
series between 1989 and 1990 should be evaluated carefully when comparing both periods

together.

To facilitate an understanding of the direction and size of the changes since 1990, some key
examples are summarized here. In the section on “Low income prevalence”, the period from 1980

to 1989 is also briefly discussed.
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These examples do not include 2003, because 2003 was not published on a pre-revision basis,
but the dollar values shown and compared in these examples are in constant dollars of 2003. The
year 2003 was chosen because the revised figures now available in standard tables are in

constant dollars of 2003.

Note: throughout this paper, wages and salaries are before income taxes and other deductions

(gross wages and salaries).

Box 2
Mechanism whereby T4 calibration affects potentially all data

Although many people in the population do not have earnings from employment, the calibration
based on T4 data corrects biases not only for the wage-earning population but also for the rest of
the population. The weights must still adhere to population counts, so an imbalance in one sub-
group, such as an over-estimation of the earner population if that is the case, implies an opposite
imbalance in the non-earner population. With the enhanced weight adjustment, the offsetting
imbalances are both corrected.

The fact that wages and salaries make up a small portion of seniors’ incomes means that seniors
predominantly fall into a single category, namely the residual category of people with no
employment earnings. (The earnings calibration categories are described in Section 1.9 of Part
1)

The other categories (seniors with earnings) are made up of relatively few persons. The overall
impact of T4 calibration on seniors’ incomes is therefore small.

Since children live predominantly with non-seniors, the income results concerning children, such
as low income status based on family income, are affected in a similar way to non-seniors.

Finally, the new income calibration increases the survey accuracy on characteristics seemingly
unrelated to income, via the impacts on earners and non-earners.

2.1 Wages and salaries: distribution

In general, the number of people in the ten provinces with earnings from employment® was
adjusted downwards. The adjustment increased the number of people in the lowest and highest
earnings categories, and reduced the number of people in a very large middle range of the
distribution.

Table 2.1 illustrates this point. Prior to the revision, the survey recorded 14.5 million individuals in
2002 as having total wages and salaries in a very large middle range, between $5,000 and

$150,000 (in constant dollars of 2003). After the revision, there are 1.1 million fewer people in this

6. The terms earnings from employment, earnings, and wages and salaries are all used interchangeably in this document.
Earnings from self-employment are not included.
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large range category for 2002, giving a new figure of 13.3 million. In contrast, the number of
individuals with wages and salaries outside that range rose by less than one-quarter million.
Specifically, there are close to 200,000 more people with wages and salaries below $5,000 (an
increase of 8.9%), and about 28,000 more people with wages and salaries of $150,000 or more
(an increase of 27%). The latter increase, of 27%, is large but people who received $150,000 or
more in wages in salaries still made up only one-half of one percent of all adults, while people

who received between $1 and $5000 make up almost one-tenth of all adults.

Table 2.1: Distribution of adults by annual wages and salaries, Canada, 2002, in current dollars

of 2003
Proportion of all adults
pre- post-

revision revision Change pre-revision  post-revision
$0 7,953,400 8,672,300 718,900 9.0% 32.2% 35.4%
$1 - $4,999 2,199,300 2,396,000 196,700 8.9% 8.9% 9.8%
$5,000 - $149,999 14,453,600 13,316,000 -1,137,600 -7.9% 58.5% 54.3%
$5,000 - $9,999 1,735,700 1,704,100 - 31,600 -1.8% 7.0% 7.0%
$10,000 - $19,999 2,748,900 2,602,800 - 146,100 -5.3% 11.1% 10.6%
$20,000 - $29,999 2,467,000 2,281,400 - 185,600 -1.5% 10.0% 9.3%
$30,000 - $39,999 2,396,900 2,109,200 - 287,700 -12.0% 9.7% 8.6%
$40,000 - $49,999 1,705,700 1,582,200 - 123,500 -1.2% 6.9% 6.5%
$50,000 - $59,999 1,248,900 1,114,400 - 134,500 -10.8% 5.1% 4.5%
$60,000 - $79,999 1,431,100 1,265,000 - 166,100 -11.6% 5.8% 5.2%
$80,000 - $149,999 719,400 656,900 - 62,500 -8.7% 2.9% 2.7%
$150,000 and over 104,800 133,100 28,300 27.0% 0.4% 0.5%
Total >$0 16,757,700 15,845,100 - 912,600 -5.4% 67.8% 64.6%
TOTAL 24,711,000 24,517,300 - 193,700 -0.8% 100.0% 100.0%

Note that the approximate turning points of $5,000 and $150,000 for the direction of the revisions
are indications of the impact for all adults in all provinces combined. Different approximate turning
points could be observed by province or by other characteristics. It may not even be appropriate
to identify a single turning point at the higher end by province, where the survey sample becomes
very small due to the small size of this population in reality. Nonetheless, this overall pattern
depicts well the nature of the revision due to the new calibration based on wages and salaries

using the T4 file.
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In the combined ten provinces, the number of adults including seniors with no wages and salaries
in 2002, about 8.0 million before the historical revision, was revised upwards by 9.0% to 8.7
million people. Non-earners represented 32.2% of adults before the revision, and 35.4% after the

revision.

2.2 Wages and salaries: aggregate values

Due to the predominant downward revisions in the number of persons by earnings classes and
despite the upward revision in the number of high-wage earner adults (which was large in
percentage terms but small in terms of the number of people), average and median wages and
salaries usually decreased with the revision. Among families of two or more people, aggregate
wages and salaries for 2002 were revised downwards by 4.1% to $537.2 billion (in constant
dollars of 2003). British Columbia, Prince Edward Island, Saskatchewan, and Newfoundland and

Labrador had revisions that were larger than this in percentage terms (see Table 2.2).

Table 2.2: Aggregate annual wages and salaries, Economic families and unattached individuals,
Canada and provinces, 2002, in 2003 constant dollars

pre-revision  post-revision Difference
$ millions $ millions $ millions %
Canada 560,317 537,190 - 23,127 -4.1
Newfoundland and Labrador 6,607 6,288 - 319 -4.8
Prince Edward Island 1,747 1,612 -135 -7.7
Nova Scotia 13,815 13,537 - 278 -2.0
New Brunswick 10,687 10,423 - 264 -25
Quebec 120,687 116,670 -4,016 -3.3
Ontario 239,281 228,886 - 10,395 -4.3
Manitoba 17,329 16,882 - 447 -2.6
Saskatchewan 14,307 13,489 - 818 -5.7
Alberta 61,953 61,820 -133 -0.2
British Columbia 73,904 67,582 -6,322 - 8.6
23 Family income, government transfers, and income tax

Since wages and salaries constitute a large part of income, most estimates of market income,
total income, and after-tax income were also adjusted downwards. Market income includes
wages and salaries, self-employment income, private pensions, investment income, and other,

smaller sources of private income.
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The average market income in 2002 of families of two or more people was revised downwards by

3.1%, from $67,700 to $65,600. Among unattached individuals, average market income in 2002
was revised downwards by 6.5%, from $26,300 to $24,600. See Table 2.3.1 (Canada) or Table B

in the Appendix (Canada and provinces).

After-tax income is composed of market income and government transfers, less income taxes.

The level of average after-tax income for families of two or more persons in 2002 changed from
$62,200 to $60,400, a revision of -2.9%, and for unattached individuals it was revised by -4.9%.

Table 2.3.1: Average family income (market, total, after-tax income), government transfers, and
income tax, Canada, 2002, in 2003 constant dollars

Pre- Post- %

revision revision difference | change
Market income 54,400 52,000 -2,400 -4.4
fanlicizl(i);so;:\ig Government transfers 6,900 7,000 100 1.4
e Total income 61,300 59,000 -2,300 -3.8
individuals Income tax 10,600 10,300 -300 -2.8
After-tax income 50,700 48,800 -1,900 -3.7
Market income 67,700 65,600 -2,100 -3.1
Economic Government transfers 7,500 7,800 300 4.0
families Total income 75,300 73,400 -1,900 -2.5
Income tax 13,100 13,000 -100 -0.8
After-tax income 62,200 60,400 -1,800 -2.9
Market income 26,300 24,600 -1,700 -6.5
Unattached Government transfers 5,400 5,600 200 3.7
T s Total income 31,700 30,200 -1,500 -4.7
Income tax 5,200 4,900 -300 -5.8
After-tax income 26,600 25,300 -1,300 -4.9

As a consequence of lower annual wages and salaries, government transfers generally

increased, particularly those that are most targeted to families and individuals with little private

income, such as social assistance benefits, child benefits, and refundable tax credits such as the

GST/HST Credit and certain provincial sales tax credits.

In total, the aggregate value of government transfers was revised upwards by 3.5% to $90.5

billion (see Table 2.3.2.). The component of government transfers that underwent the largest

correction due to the revision was social assistance benefits, thereby improving greatly the

estimation of this income source in both SCF and SLID. The aggregate value of social assistance
benefits in 2002 was raised by 20%.
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The aggregate amount of child benefits was revised upwards by 7.4% in 2002, and the aggregate
amount of federal GST/HST Credit, by 5.7%.

Table 2.3.2: Aggregate government transfers, Canada, 2002, in 2003 constant dollars

Pre- Post-

revision revision Difference Difference

$ million  $ million $ million %
Government transfers 87,437 90,516 3,079 3.5
Old Age Security (pension and supplement) 23,233 23,194 -39 -0.2
CPP and QPP benefits 26,683 27,443 760 2.8
Child benefits 7,376 7,920 544 7.4
Employment Insurance benefits 13,777 13,629 - 149 -1.1
Workers compensation benefits 4,965 5,231 266 5.3
GST and Harmonized Sales Tax (HST) credits 2,623 2,772 150 5.7
Refundable provincial and territorial tax credits 1,595 1,689 94 5.9
Social assistance 7,186 8,639 1,453 20.2

Average income tax paid by families of two or more people in Canada declined slightly due to the
revision, from $13,100 to $13,000. All provinces had downward revisions except Ontario, which
had no change. The largest change was -4.5%, for Saskatchewan. Refer to Table 2.3.1 above

(Canada) and Table A in the Appendix (Canada and provinces).
2.4 Low income prevalence

In the period 1980 to 1989, the results from SCF and SLID on low income prevalence changed
only as a result of revised 1992-based low income cut-offs (LICOs) following a historical re-
weighting of the 1992 Family Expenditure Survey. ' The effect was a small upward revision in low
income prevalence: the rate for Canada, all persons, was 1% or 2% higher each year (between
0.1 and 0.2 percentage points). (See Table 2.4.1) By province, there are many small downward

revisions as well as upward revisions.

In the period from 1990 to 2002, the low income results changed for three reasons: the revised
1992-based LICOs, the switch from the 1996 Census to the 2001 Census for population
benchmarks used in the calculation of survey weights, and the newly introduced income
calibration based on the T4 file, also used in the weight calculation starting with the 2003 revision

and data release.

7. Information on low income cut-offs can be found in “Survey of Labour and Income Dynamics — A Survey Overview” and
in “Low income cut-offs for 2004 and low income measures for 2002”. The new 1992-based low income cut-offs are
printed in the second of these two documents.
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Consistent with the upward revisions in the number of people with no earnings or very low
earnings, the low income rates for persons and families generally underwent upward revisions in
all years from 1990 to 2002. The revisions gradually increased in size over that long period,
starting with a revision of 8% in 1990 and finishing with a 22% upwards revision in 2002. (See
Table 2.4.2)

Nevertheless, many conclusions about trends in low income are still expected to be the same
following the historical revision. For example, whether on a pre- or post-revision basis, the
prevalence of low income for all persons generally increased between 1990 and 1996, and then
declined each year until 2001. (See Chart 2.4.) From 1990 to 1996, the revised nhumbers show a
33% increase in low income status among persons, while the data published before the revision
showed a 28% increase. From 1996 to 2001, the revised numbers show a decrease of 34%,

instead of the previous 29%.

For the most recent years of the revision, the low income rate for all persons was revised as
follows: in 2000, from 10.9% to 12.5%; in 2001, from 9.3% to 11.2%; and in 2002, from 9.5% to
11.6%. These are changes of 15%, 20%, and 22%, respectively. (See Table 2.4.2)

The low income rates for families of two or more people changed as follows: in 2000, from 7.9%
to 9.0%; in 2001, from 6.6% to 7.9% in 2001; and in 2002, from 7.0% to 8.6%. These are
percentage point increases of 14%, 20%, and 23% respectively. For unattached individuals, the

corresponding increases in low income prevalence were 15%, 18%, and 19%.

In 2002, the low income rate for children under age 18 changed from 10.2% to 12.2%, and for
adults aged 18 to 64 it rose from 9.7% to 12.1%. The rate for seniors—already smaller than that
of the two other large age groups—rose considerably less, from 6.9% to 7.6%. (For an
explanation of the smaller impacts regarding seniors, see the Box, “Mechanism whereby T4

calibration affects potentially all data”, at the beginning of Part 2.)
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Table 2.4.1: Revisions in low income rates of persons, Canada, 1980 to 1989

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
Percentage point change: post-revision minus pre-revision
All persons 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.2
Under 18 years 0.0 0.1 0.1 0.1 0.2 0.1 0.3 0.0 0.1 0.2
18 to 64 years 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
65 years and over 0.5 0.3 0.2 0.4 0.3 0.5 0.6 0.3 0.5 0.4
Percentage change: (post-revision minus pre-revision) / pre-revision x 100
All persons 1% 1% 1% 1% 1% 2% 2% 1% 1% 2%
Under 18 years 0% 1% 1% 1% 1% 1% 2% 0% 1% 2%
18 to 64 years 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
65 years and over 2% 1% 1% 2% 2% 4% 5% 2% 4% 4%
Table 2.4.2: Revisions in low income rates of persons, Canada, 1990 to 2003
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Percentage point change: post-revision minus pre-revision
All persons 0.9 1.1 1.3 14 14 15 17 1.8 1.8 14 1.6 1.9 21
Under 18 years 0.8 0.8 0.9 1.0 11 13 1.9 1.8 1.9 1.0 14 1.7 2.0
18 to 64 years 1.0 1.3 15 15 17 17 1.8 2.0 2.0 1.6 1.9 2.2 24
65 years and over 0.6 0.7 0.6 0.7 0.7 0.9 0.7 0.5 0.3 0.3 0.4 0.4 0.7
Percentage change: (post-revision minus pre-revision) / pre-revision x 100
All persons 8% 9% 11% 11% 11% 11% 12% 13% 15% 12% 15% 20% 22%
Under 18 years 6% 6% 6% 6% 7% 8% 11% 11% 14% 7% 11% 16% 20%
18to 64 years 10% 11% 13% 12% 14% 13% 13% 15% 17% 14% 17% 23% 25%
65 years and over 6% 7% 7% 6% 9% 12% 8% 6% 4% 4% 6% 6% 10%
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Chart 2.4: Low income rate, All persons, Canada, 1990 to 2002
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25 Income inequality

Consistent with the increases in the number of people at the very low and very high ends of the
earnings distribution, and the decrease in the number of people in the middle of the distribution,
certain measures of income inequality (Gini coefficient, ratio of 5th to 1st quintile) generally
increased.

The ratio of average market income of the one-fifth of families with the highest values of market
income to the one-fifth of families with the lowest values (5th quintile versus 1* quintile) underwent
an upwards revision in each year from 1990 to 2002. The trend, however, is still much the same
as before. There is just a slight widening of the difference between the pre- and post-revision ratio

over the years, with the largest difference occurring in 2002.

The change in the ratio of the 5" quintile to the 1% quintile is less noticeable when calculated for
after-tax income than it is for market income. Nevertheless, the same observations can be made
in that the after-tax income ratio is also higher in all years from 1990 to 2002 after the historical
revision, and that a widening of the difference is again apparent—and strongest between 2001
and 2002.

The Gini coefficient for economic families of two or more persons is higher in all years from 1990
to 2002 after the historical revision, whether it is calculated on market income or after-tax income.

The change in the Gini coefficient is larger for market income, because market income was
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affected more by the revision than was after-tax income. Over the long period covered by the

revision, the larger impact of the revision on later years than earlier years is apparent.
2.6 Topics other than income

As mentioned earlier, even though the re-weighting aimed at improving the quality of the income

estimates, this revision also improved statistics that tend to be somewhat associated with income.

The rate of home ownership shown in the SLID data changed slightly, from 68% to 67% of
households in December 2002. (The corresponding percentage of households who rent their
dwelling changed from 32% to 33%.) The 2001 Census, conducted in May 2001, recorded an
ownership rate of 66%. Data prior to 2002 are available in SLID but are not imputed for non-

response, making any comparisons more tenuous for those years.8
The distribution of educational attainment in Canada, based on broad categories of “high school
or less” and “some post-secondary certificate”, was already very close to the Census distribution,

but the revision brought it even closer. (See Table 2.6.)

Table 2.6: Educational attainment, Persons aged 25-64, Canada, 2001

pre-revision post-revision Census
% % %
High school or less 46.1 46.7 46.6
Some post-secondary certificate 53.9 53.3 53.4

Conclusion

From the mid-1990s until 2005, Statistics Canada carried out a great deal of research and
evaluation on the methods used to produce final weights for the Survey of Labour and Income
Dynamics (SLID) and some other household surveys. Called the Harmonization of Income
Statistics Project (HARC), this effort led to substantial improvements being made in SLID’s
demographic calibration using the Census of Population, plus the introduction of a major new
type of calibration that uses tax data from CRA regarding people’s employment earnings. This
paper has covered the various factors that occurred simultaneously to motivate such an in-depth

review and make such improvements possible.

8. The Survey of Labour and Income Dynamics receives sponsorship from Canada Mortgage and Housing Corporation for
content on housing characteristics, starting with reference year 2002.
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The historical weight revision of SCF and SLID data which incorporated income calibration based
on the T4 file had a greater impact than typically observed in historical weight revisions. Such a
major change demanded that it be undertaken very carefully. To this end, the HARC Project
included a thorough assessment of the T4 and T1 files for the intended purpose, testing of
several options for income calibration over many years of data, consultation with external experts,
and analysis of the impacts on a variety of survey results to verify the integrity of the data

following the new procedure.

The one-time historical revision to introduce income calibration in SLID changed the level of
estimates from the survey but had relatively little effect on the trends revealed in the data.
Although users of the SLID data must deal with the data revision, it was important to carry out the
revision back in time to avoid distorting the trends that are reflected in the data. It is also expected
that the new estimates are more in line with what users may already know to be true based on

their experience with other sources of information.

The HARC project is now virtually complete, but Statistics Canada is continuing to look at ways to
improve the Survey of Labour and Income Dynamics in a variety of ways. Weight adjustment
methods will continue to be monitored and reviewed. Just as importantly, changes are being
made regarding survey collection procedures, and it appears they are making a positive impact.
They should at least reduce the size of the weight adjustments necessary to bring the data in line
with what we know from the T4 file. Meanwhile, it is expected that this new method of

benchmarking will continue to be used for the foreseeable future.
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Appendix

Table A: Published and unpublished data showing separate impacts of the new demographic
calibration (new Census) and the introduction of income calibration (T4), Canada, 2002

and 2003
2002 2003
pre-revision unpublished post-revision pre-revision unpublished post-revision
Excludes Includes Includes Excludes Includes Includes
new Census new Census new Census new Census new Census new Census
Excludes T4 Excludes T4 Includes T4 Excludes T4 Excludes T4 Includes T4

Average after-tax income (constant dollars of 2003) (constant dollars of 2003)

All 50,700 50,700 48,800 na 50,600 48,400
Families (2 persons or more) 62,200 62,000 60,400 na 61,700 59,900
Unattached individuals 26,600 26,600 25,300 na 27,000 25,600

Persons in low income! ('000) ('000)

All persons 2,908 2,954 3,536 na 2,997 3,552
Under 18 years 702 721 839 na 736 843
18to 64 1,946 1,959 2,413 na 2,013 2,450
65 and over 260 273 284 na 248 258

(%) (%)

All persons 9.5 9.6 11.6 na 9.7 115
Under 18 years 10.2 10.5 12.2 na 10.8 12.4
18to 64 9.7 9.7 12.1 na 9.9 12.1
65 and over 6.9 7.3 7.6 na 6.5 6.8

Families in low income* ('000) ('000)

All 1,621 1,651 1,999 na 1,661 2,014
Families (2 persons or more) 605 609 736 na 616 726
Unattached individuals 1015 1,042 1,263 na 1,045 1,287

(%) (%)

All 12.7 12.9 15.5 na 12.9 15.4
Families (2 persons or more) 7.0 7.0 8.6 na 7.0 8.4
Unattached individuals 24.8 25.4 29.5 na 25.3 294

1. Family income under the low income cut-off (LICO, 1992 base, after tax)

Notes:

“New Census” refers to calibration using the 2001 Census-based population estimates and the new age-sex categories.
“T4" refers to calibration using the T4 file estimates of earners by earnings classes.
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Table B: Average family income (market, total, after-tax income), government transfers, and
income tax, Canada and provinces, 2002, in 2003 constant dollars

Canada pre-
revision post revision | difference | % change
Market income 54,400 52,000 -2,400 -4.4
Economic Government transfers 6,900 7,000 100 1.4
families and :
unattached Total income 61,300 59,000 -2,300 -3.8
individuals Income tax 10,600 10,300 -300 -2.8
After-tax income 50,700 48,800 -1,900 -3.7
Market income 67,700 65,600 -2,100 -3.1
E . Government transfers 7,500 7,800 300 4.0
conomic :
families Total income 75,300 73,400 -1,900 -2.5
Income tax 13,100 13,000 -100 -0.8
After-tax income 62,200 60,400 -1,800 -2.9
Market income 26,300 24,600 -1,700 -6.5
Unattached Government transfers 5,400 5,600 200 3.7
individuals Total income 31,700 30,200 -1,500 -4.7
Income tax 5,200 4,900 -300 -5.8
After-tax income 26,600 25,300 -1,300 -4.9
Newfoundland and Labrador pre-
revision post revision | difference | % change
Market income 39,400 36,600 -2,800 -7.1
' E‘_:I‘?”O”"g Government transfers 10,700 10,700 0 0.0
amilies an :
unattached Total income 50,100 47,200 -2,900 -5.8
individuals Income tax 7,700 7,200 -500 -6.5
After-tax income 42,400 40,000 -2,400 -5.7
Market income 45,300 43,600 -1,700 -3.8
. Government transfers 11,600 11,800 200 1.7
Economic .
families Total income 57,000 55,400 -1,600 -2.8
Income tax 8,900 8,600 -300 -3.4
After-tax income 48,100 46,800 -1,300 -2.7
Market income 15,000 13,900 -1,100 -7.3
Unattached Government transfers 7,000 6,800 -200 -2.9
nattache :
sl Total income 21,900 20,700 -1,200 -5.5
Income tax 3,000 2,700 -300 -10.0
After-tax income 19,000 18,000 -1,000 -5.3
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Prince Edward Island pre-

revision post revision | difference | % change

Market income 39,700 38,200 -1,500 -3.8

fari?l?;sognnig Government transfers 9,100 9,500 400 4.4
unattached Total income 48,700 47,700 -1,000 -2.1
individuals Income tax 6,700 6,500 -200 -3.0
After-tax income 42,100 41,200 -900 -2.1

Market income 49,100 47,700 -1,400 -2.9

. Government transfers 10,100 10,500 400 4.0

seoname Totalincome | 59,200 58,200 | -1,000 1.7
Income tax 8,400 8,300 -100 -1.2

After-tax income 50,800 49,900 -900 -1.8

Market income 16,000 14,100 -1,900 -11.9

e —— Government transfers 6,600 7,000 400 6.1
i Ll Total income 22,600 21,100 -1,500 -6.6
Income tax 2,400 2,100 -300 -12.5

After-tax income 20,200 19,000 -1,200 -5.9

Nova Scotia pre-

revision post revision | difference | % change

Market income 45,100 43,100 -2,000 -4.4

farlf]?l?;sogqr:g Government transfers 7,700 7,800 100 1.3
unattached Total income 52,800 50,900 -1,900 -3.6
individuals Income tax 9,100 8,800 -300 -3.3
After-tax income 43,700 42,100 -1,600 -3.7

Market income 55,900 54,800 -1,100 -2.0

Economic Government transfers 8,400 8,500 100 1.2
families Total income 64,300 63,400 -900 -1.4
Income tax 11,400 11,300 -100 -0.9

After-tax income 52,900 52,100 -800 -1.5

Market income 19,200 18,300 -900 -4.7

Government transfers 6,100 6,200 100 1.6

?ﬁ;ﬁfﬁfﬁaﬁg Total income 25,200 24,500 700 2.8
Income tax 3,700 3,600 -100 -2.7

After-tax income 21,500 21,000 -500 -2.3
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New pre-
Brunswick revision post revision | difference | % change
Market income 41,600 40,000 -1,600 -3.8
faErﬁ(i)Iine?sn;ir?d Government transfers 8,400 8,500 100 1.2
unattached Total income 50,100 48,500 -1,600 -3.2
individuals | Income tax 7,800 7,600 -200 -2.6
After-tax income 42,200 40,900 -1,300 -3.1
Market income 52,000 50,100 -1,900 -3.7
. Government transfers 9,100 9,300 200 2.2
=Conomie [ Total income 61,100 59,300 | -1,800 2.9
Income tax 9,800 9,600 -200 -2.0
After-tax income 51,300 49,800 -1,500 -2.9
Market income 15,500 15,300 -200 -1.3
Government transfers 6,700 6,800 100 1.5
Jnattached [ - income 22,200 22,100 -100 0.5
Income tax 2,800 2,800 0 0.0
After-tax income 19,400 19,300 -100 -0.5

Quebec pre-
revision post revision | difference | % change
Market income 47,200 45,000 -2,200 -4.7
farlf]?l?;sogqr:g Government transfers 7,200 7,300 100 1.4
unattached Total income 54,400 52,300 -2,100 -3.9
individuals Income tax 10,200 9,800 -400 -3.9
After-tax income 44,200 42,500 -1,700 -3.8
Market income 59,800 57,900 -1,900 -3.2
. Government transfers 8,000 8,100 100 1.3
chc;mﬂqég Total income 67,800 66,000 11,800 2.7
Income tax 12,900 12,500 -400 -3.1
After-tax income 54,900 53,500 -1,400 -2.6
Market income 23,600 22,300 -1,300 -5.5
Government transfers 5,800 5,900 100 1.7
?ﬁ;ﬁfﬁfﬁaﬁg Total income 29,400 28,200 11,200 4.1
Income tax 5,300 5,000 -300 -5.7
After-tax income 24,100 23,200 -900 -3.7
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Ontario pre-
revision post revision | difference | % change
Market income 62,800 60,200 -2,600 -4.1
fari?l?;sognnig Government transfers 6,700 6,900 200 3.0
unattached Total income 69,500 67,200 -2,300 -3.3
individuals Income tax 12,100 12,000 -100 -0.8
After-tax income 57,400 55,200 -2,200 -3.8
Market income 76,400 74,300 -2,100 -2.7
. Government transfers 7,300 7,500 200 2.7
seoname Totalincome | 83,700 81,800 | -1,900 2.3
Income tax 14,700 14,700 0 0.0
After-tax income 69,000 67,100 -1900 -2.8
Market income 30,500 28,300 -2,200 -7.2
Government transfers 5,300 5,500 200 3.8
Jnaitached Totalincome | 35,800 33,800 | -2,000 5.6
Income tax 5,900 5,700 -200 -3.4
After-tax income 29,800 28,200 -1,600 -5.4
Manitoba pre- Post
revision revision difference | % change
Market income 47,500 45,600 -1,900 -4.0
farlf]?l?;sogqr:g Government transfers 6,400 6,600 200 3.1
unattached Total income 54,000 52,200 -1,800 -3.3
individuals Income tax 8,100 7,800 -300 -3.7
After-tax income 45,900 44,400 -1,500 -3.3
Market income 60,100 58,400 -1,700 -2.8
Economic Government transfers 7,000 7,200 200 2.9
families Total income 67,100 65,600 -1,500 -2.2
Income tax 10,200 9,900 -300 -2.9
After-tax income 56,900 55,600 -1,300 -2.3
Market income 22,500 21,000 -1,500 -6.7
Government transfers 5,300 5,500 200 3.8
?ﬁ;ﬁfﬁfﬁaﬁg Total income 27,800 26,500 11,300 4.7
Income tax 3,900 3,600 -300 -7.7
After-tax income 23,900 22,900 -1,000 -4.2
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Saskatchewan pre-
revision post revision | difference | % change
Market income 45,900 43,800 -2,100 -4.6
fari?l?gsoarmg Government transfers 7,000 7,200 200 2.9
unattached Total income 52,900 50,900 -2,000 -3.8
individuals Income tax 8,800 8,300 -500 -5.7
After-tax income 44,100 42,600 -1,500 -3.4
Market income 58,000 55,900 -2,100 -3.6
. Government transfers 7,600 7,800 200 2.6
seoname Totalincome | 65,600 63,700 |  -1,900 2.9
Income tax 11,100 10,600 -500 -4.5
After-tax income 54,500 53,000 -1,500 -2.8
Market income 21,700 20,200 -1,500 -6.9
Government transfers 5,800 5,900 100 1.7
nattached Totalincome | 27,500 26,00 | -1,400 5.1
Income tax 4,200 3,900 -300 -7.1
After-tax income 23,200 22,200 -1,000 -4.3
Alberta pre-
revision post revision | difference | % change
Market income 58,900 56,600 -2,300 -3.9
farlf]?l?;sogqr:g Government transfers 5,700 5,700 0 0.0
unattached Total income 64,600 62,300 -2,300 -3.6
individuals Income tax 10,700 10,400 -300 -2.8
After-tax income 53,900 52,000 -1,900 -3.5
Market income 72,900 71,500 -1,400 -1.9
. Government transfers 6,300 6,400 100 1.6
chc;mﬂqég Total income 79,200 77,900 11,300 16
Income tax 13,100 13,000 -100 -0.8
After-tax income 66,100 64,900 -1,200 -1.8
Market income 28,700 27,500 -1,200 -4.2
Government transfers 4,400 4,400 0 0.0
?ﬁ;ﬁfﬁfﬁaﬁg Total income 33,100 31,900 11,200 36
Income tax 5,300 5,200 -100 -1.9
After-tax income 27,700 26,700 -1,000 -3.6
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British Columbia pre- %
revision post revision | difference | change
Market income 52,100 49,000 -3,100 -6.0
fanli?l?;sognnig Government transfers 6,600 6,900 300 4.5
unattached Total income 58,700 55,900 -2,800 -4.8
individuals Income tax 9,200 8,900 -300 -3.3
After-tax income 49,400 47,000 -2,400 -4.9
Market income 67,100 63,500 -3,600 -5.4
Economic Government transfers 7,400 7,700 300 4.1
families Total income 74,400 71,200 -3,200 -4.3
Income tax 12,000 11,700 -300 -2.5
After-tax income 62,500 59,500 -3,000 -4.8
Market income 26,000 23,600 -2,400 -9.2
Unattached Government transfers 5,300 5,600 300 5.7
el el s Total income 31,300 29,300 -2,000 -6.4
Income tax 4,500 4,100 -400 -8.9
After-tax income 26,800 25,200 -1,600 -6.0
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