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Abstract

Statistics that depict the movements in the bottom end of the income distribution, such as the proportion of low-
income persons exiting low income from one year to the next, provide important information for developing policy
on poverty and income inequality. Since the mid 1990s, these statistics have been generated using data from

the Survey of Labour and Income Dynamics (SLID). The longitudinal component of the SLID was discontinued in
2010. This paper examines new and alternative time series on low income dynamics that can be created using the
Longitudinal Administrative Databank (LAD).

The results suggest that it is feasible to construct several dynamic low-income statistics to track movements in
low income using the LAD data. Using a fixed low-income measure (LIM) methodology, the LAD-based estimates
of low-income persistence, as well as rates of entry, exit, hazard and survival yielded similar information on low-
income dynamics as did estimates from the SLID.

The opinions expressed are those of the author and they do not necessarily reflect those of the Government
of Canada or Statistics Canada. | would like to thank Tracey Leesti, Alison Hale, Brian Murphy, Rene
Morrissette and Jean-Yves Duclos for their comments and suggestions. All remaining errors are my own
responsibility.
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What can we learn about low-income dynamics in Canada from the Longitudinal Administrative Databank?

1. Introduction

Since the mid-1990s, Statistics Canada has been producing several time series to gauge the dynamics of low
income using data from the Survey of Labour and Income Dynamics (SLID). These time series contain information
on the entry, exit, and persistence of low income for several groups of individuals at different levels of geography,
providing useful information for debates on poverty-alleviation polices.

With the discontinuation of the longitudinal portion of the SLID, statistics on low-income dynamics will no longer
be available after reference year 2010. This paper’s main objective is to see if it is feasible to fill this data gap

by constructing statistics on low-income dynamics using data from the Longitudinal Administrative Databank
(LAD). In particular, we attempt to see if the same dynamic low-income statistics can be obtained when the same
methodology of low-income measure is applied to the LAD and the SLID.

Using tax data to examine low-income dynamics in Canada is not new. The Economic Council of Canada’s 1992
study (Economic Council of Canada, 1992) was one of the earliest attempts to explore low-income transition
among families using data based on tax and social assistance records. The first study on low-income dynamics
based on the LAD is Laroche (1998), which examined the persistence of low-income spells for the period from
1982 to 1993. This is followed by several studies by Finnie and his co-authors (for example, see Finnie and
Sweetman, 2003) assessing poverty dynamics in Canada for the 1992-t0-1996 period using data from the LAD.
Other authors employed the LAD to examine low-income dynamics in Toronto, Montréal and Vancouver (Frenette,
Picot and Sceviour, 2004) or for immigrants (Picot, Hou and Coulombe, 2007).

We will build on and extend the above work. But our study is different from theirs in several ways. First, we follow
current international practice to construct the low-income thresholds (Murphy, Zhang and Dionne, 2010). Among
others, these thresholds will enable us to identify those in low income relative to a larger population. Second,

our work links cross-sectional low-income incidence with entry and exit rates. This enables us to provide a more
complete portrait of low-income dynamics. Third, we pay particular attention to see how panel attrition and the
censoring of low income spells would affect statistics on low-income dynamics.

In the next section, we describe the data, the sample and the methods for the study. Section 3 provides evidence
on the annual low-income entry and exit rates and explores how annual low-income incidence is linked with the
entry and exit of low income as well as to various persistence and duration measures. In Section 4, we provide
evidence on the distribution of non-low-income spells to help understand the trend in re-entry to low income. In
Section 5, we investigate the effect of panel attrition. Finally, Section 6 contains a summary and the conclusions.

2. Data and methodology

This study employs data from the LAD. The LAD is a subset of the T1 Family File (T1FF) and is constructed by
Statistics Canada using information from individual income tax records and other administrative sources. The
family concept under the T1FF is a ‘census family’ consisting of married or common-law couples with or without
children, lone parents with at least one child living in the same dwelling.! In the T1FF, family members are either
attached to their spouse by the spouse’s Social Insurance Number (SIN) listed on the tax form or by matching

on name, address, age, sex and marital status. The remaining tax filers who have not been matched with other
persons are identified as persons not in census families. The T1FF covers all persons from census families and
persons not in census families who completed a T1 income tax return, or who received Canada Child Tax Benefits
(CCTB). In addition, the T1FF file is augmented by adding records for non-filing spouses and children identified
from the CCTB file, the birth file and the historical file. We refer to these individuals in total as the T1FF population.

Each year, a 20% sample of the T1FF is drawn to form the LAD. But the LAD is not a simple random sample of the
T1FF population—not all persons from the T1FF have the same probability of being selected; only those with an
SIN are eligible to be sampled into the LAD.

This sampling rule ensures individuals can be tracked over time with a reliable identifier. Consequently, the LAD
is a representative sample of tax filers and non-filers with an SIN, not of the T1FF population or of the general
Canadian population. Nevertheless, since the early 1990s the LAD sample has been able to account for about

1. The census family is also known as the “nuclear family” or “immediate family”. It is different from the economic family concept under the Low Income Cut-Off (LICO). Economic family refers
to two or more persons who lived in the same dwelling and these persons are related to each other by blood, marriage, common law or adoption. For example, two sisters living together will be
counted as two census families, but they are counted as in one economic family. Household is an even broader concept. Two or more persons living in the same dwelling may form a household,
whether they are related or not.
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75% of the Canadian population. It is mainly the youth segment of the population for which the LAD sample is
not representative, because the vast majority of Canadian youth do not file a tax return. For example, in 2010,
Canadians 15 years of age and younger account for only 0.2% of the LAD sample, while in the official population
estimate they accounted for 16.5%.2 However, for Canadians aged 18 or over, the LAD sample accounted
approximately 95% of the official population. As a result of the under coverage of the youth segment of the
population, it will be difficult to infer about the population using estimates from the LAD. Recognizing this data
limitation, we only examine the dynamic low-income statistics for a sub-sample of the LAD—those who were

18 or older in the first year of a panel and who were observed more than once.

We also observe that Canadians’ tax filing behavior has changed over time. In the early 1980s, only about 60%
of Canadians filed income tax returns. The introductions of the Federal Sales Tax Credit in 1986 and the Goods
and Services Tax Credit in 1989 have substantially increased the proportion of Canadians filing tax returns. As a
result, the TIFF/LAD’s coverage has increased steadily over time to just below 75% in recent years. The filing rate
became relatively stable in 1992 when it approached 70%: thus, our study focuses on the years since.®

As a starting point, we use the LAD to construct the LIM thresholds for identifying low income families and
individuals. The LIM sets half of the median adjusted income as the low-income threshold for a one-person
family.* Since we only need a cross-sectional sample to calculate the LIM threshold and since the LAD contains
information on family size and number of family members with an SIN, an unbiased LIM threshold can be
estimated directly from the annual LAD sample with respect to the T1FF population.®

Indeed, the aforementioned studies on low-income dynamics all employed cross-sectional data from the LAD to
create their own low-income thresholds by following the general LIM methodology.” For example, focusing on their
study sample, Finnie and Sweetman (2003) calculated the half medians of adjusted family income, adjusted by the
square root of census family size, for the five years of their study period, 1992 to 1996. They then used the average
of these medians as the low-income threshold. We broadly follow this strategy to establish our low-income
threshold, but make an important modification for our study.

One purpose of our study is to compare dynamic low-income statistics derived from the LAD with those derived
from the SLID to determine if the two data sources can generate the same trend of low income under the same
LIM methodology. To do this, we need to calculate an annual threshold instead of an average threshold over a
period of time (Finnie and Sweetman, 2003). We shall also establish fixed LIM thresholds. But instead of fixing
the average over a period of time, we fix the threshold at particular years, and adjust the fixed threshold with the
all-items Consumer Price Index (CPI). The fixed threshold provides a proxy to the current LICO threshold.®

The LAD sample inherits a relatively rich set of demographic and family characteristics from the T1FF, such as age,
sex, family type and presence of young children, making it possible as a data source to determine low-income
status for each sampled person as well as their family members. It is important to understand that low-income
status is normally identified at the family level: thus, we will be able to infer low-income development for certain
under-covered population groups when we know the circumstances of their families. For example, the current
LAD sample does not enable us to generate statistics to provide direct evidence on low-income entry and exit

for children under age 18. But with family characteristics, we would be able to describe the dynamics of low
income among parents who have young children. This would provide indirect evidence to help understand child
low income dynamics in Canada, since the low-income status of a child is determined by the income of the whole
family, not that of the child.

The conceptual difference will make low-income statistics based on the LAD different from those based on other
data sources in the magnitude of the statistics. Canada’s low-income statistics, including the dynamic statistics,
have been based on data from the SCF (Survey of Consumer Finance) and the SLID under three low-income
lines: the Low-income Cutoff (LICO), the Market Basket Measure (MBM) and the LIM. Under the LICO and MBM,

2. CANSIM Table 051-0001.

3. Statistics for the years 1982 to 1991 were estimated in our preliminary data work. They were quite different from statistics-based data from the Survey of Consumer Finance gathered during
the same period.

4. The thresholds for other family sizes can be obtained by multiplying this threshold by the square root of the family size in question. For a description of the LIM, see Murphy,

Zhang and Dionne (2010).

5. The LIM threshold can also be estimated directly using data from the T1FF, but this process takes approximately five times longer than using data from the LAD.

6. The LICO and the MBM methodologies cannot be applied as they were with the SLID because the former needs income data at the economic family level while the latter needs a specific
measure of disposable income that cannot be derived from tax data.

7. Family income is adjusted by family size to account for scale economies in consumption: typically, family income is divided by the square root of family size.

8. See Zhang (2010) for technical details on the fixed LIM.
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the economic family is the unit for resource sharing; under the LIM, household is the unit of resource sharing.
Economic family and household are broader family concepts than census family, implying that economies of
scale in consumption are accounted less within a census family than within an economic family or a household.
Consequently, other things being equal, we expect more persons to be counted as in low income when census
family rather than economic family or household is assumed as the unit of resource sharing.

However, the difference in magnitudes of the low-income statistics based on the LAD and those based on SLID
is less important when the objective of the study is to examine how low-income statistics changed over time. In
the dynamic context, what matters most is how low income evolves over time for the same people. As long as the
qualitative conclusions remain the same across the data sources, we will be confident that low-income statistics
based on the LAD can provide useful information for policy discussions in lieu of SLID

3. Evidence of low-income dynamics from the LAD

3.1 Low-income incidence, entry and exit rates

Low-income incidence is often examined in the cross-sectional context, but it can also be linked with the dynamic
aspect of low income. In fact, we can decompose the cross-sectional low-income incidence into its dynamic
elements — the entry and exit rate of low income between any two periods. By definition, low-income incidence in
any period t can be expressed as

p # of persons in low income at ¢-7 + Change in number of low income persons
£t Population at #-7 + Birth - Death

where the “Change in number of low income persons” is equal to the difference between the number of persons
entering low income in period t and the number of persons exiting low income in period t. If we assume the
population stays constant between t-1 and t, the above equation can be rewritten as

P, — Pi_y= (1 — P;_y)*(entry rate) — P;_; *(exit rate)

where P is the low-income incidence in year t-1. Hence, when the population total changes little between
two consecutive years, an increase in the entry rate or a decrease in the exit rate would lead to an increase in
low-income incidence; an increase in the exit rate or a decrease in the entry rate would lower it.

We employed several low-income thresholds to produce these statistics. One was the variable LIM threshold,
which varies according to the income distribution of each year. The others are the fixed LIM thresholds using the
1992, 1997, 2002 and 2007 income distributions, adjusted by the CPI. All the thresholds were estimated assuming
census family as the unit of income sharing. In addition to the standard LIM threshold (half of the median adjusted
income), we also estimated low-income incidence at 40% and 60% of the median adjusted income. These
different thresholds naturally will produce different levels of incidence, but we found the underlying trends under
the different fixed LIM thresholds were the same. We will focus on reporting results based on the variable LIM and
the 1992 fixed LIM.
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Figure 1 shows our estimates for cross-sectional low-income incidence for tax filers and non-filers tracked by
the LAD, 18 years old and older, using data from the LAD and the SLID for the years 1992/1993 to 2010.° We
also estimated the incidences for the years before 1993 using data from the SCF and the LAD (these results are
not presented in the figure to save space). One thing is clear immediately: for the years before 1993, low-income
incidences based on the LAD and the SCF are quite different, both in level and in trend, no matter which LIM
threshold is used. In terms of magnitude, the incidence-based on the LAD was often higher in the period from
1982 to 1992 than that based on the SCF. Differences in low-income trends were also evident. For example, data
from the SCF suggested that the incidence increased during the period from 1987 to 1992 under the 1992 fixed
LIM, whereas data from the LAD indicated an opposite direction. In the period from 1982 to 1992, there were no
significant data problems known in the SCF; in the same period, there was significant known under coverage in
the LAD. This under coverage was the mostly likely cause of the discrepancy in the incidence, suggesting that
low-income statistics based on the LAD for the period prior to 1992 might be inappropriate.

Figure 1

Low income incidences based on LAD and SLID
A. Low income incidence, varilable LIM

percent
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e
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B. Low income incidence, 1992 fixed LIM
percent
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Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993-2010, Statistics Canada.

9. The estimates corresponding to Figure 1 can be found in Table 1 of the appendix. The 95% confidence interval estimates for the SLID are based on 1000 bootstrap weights.
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Since 1992, however, the estimated low-income incidences from the LAD and those based on data from the SCF/
SLID have been remarkably similar in both trends and magnitudes, particularly under the fixed LIM thresholds.
With the variable LIM, there exists a long-term upward trend in low-income incidence according to both data
sources, suggesting that, relative to the middle, Canadians from the bottom of the income distribution had not
advanced much since the early 1990s."° When compared to the 1992 fixed standard, low-income Canadians
experienced a difficult decade until the late 1990s. But their circumstance improved since then.

Of course, occasional deviations occurred in low-income incidence based on the LAD and incidence based on
the SLID. One divergence occurred in the period between 2007 and 2010. Under the variable LIM threshold, the
SLID data suggest that low-income incidence increased while the LAD data showed that low-income incidence
changed little during this period. Even under the fixed LIM threshold, some short-term deviations also occurred.
For example, between 2000 and 2001, the LAD data suggest that low-income incidence increased under the fixed
LIM. The cause of the above deviation is not clear, but we did see a sudden increase of one percentage point in
the number of tax filers, from 86% to 87% among those aged 15 and over from 2000 to 2001. The share then fell
back to 86% in 2002. The increase in the incidence would occur if the majority of the extra tax filers belonged

to the low-income population. However, other than occasional deviations such as those, which were probably
due to some changes in tax filing behaviour, the estimated low-income incidence based on data from the LAD

is essentially the same as those based on the SCF and the SLID under the fixed LIM threshold. While there are
deviations between the data sources under the variable LIM methodology, the trend stays essentially the same.

Turning now to the estimates of dynamic low-income statistics such as the entry and exit rates, we focus on
one-year entry and exit rates here. The entry rate is defined as the percentage of people who fell into low income
between t-1 and t, with the condition that these people were not in low income at time t-1. The exit rate shows
the percentage of low-income people in the base year (t-1) who were able to escape from low income by year t.
Figure 2 illustrates our estimates for the entry and exit rates based on the LAD for the period from 1992 to 2010
and those based on the SLID for the period from 1993 to 2010.™

The estimated entry and exit rates using data from the LAD appeared to have similar long-term trends as those
from the SLID. The entry rates from the different data sets followed a long-term downward trend. The conclusions
are the same under both the variable LIM and the fixed LIM thresholds, although the decline under the fixed LIM
might be somewhat stronger than under the variable LIM, and the level of the statistics with data from the LAD
was higher than those from the SLID. Under the variable LIM threshold, the entry rates from 1993 to 1994 were
6.1% based on the LAD, and 5.7% based on data from the SLID. By the period 2009 to 2010, they dropped to 5.2
(LAD) and 4.6% (SLID), respectively. Under the fixed LIM, they started from 6.2% (LAD) and 5.8% (SLID) in the
1993-t0-1994 period. By the 2009-t0-2010 period, they dropped to 4.1% (LAD) and 3.0% (SLID).

10. Estimates using the LAD alone (for both the thresholds and the incidences) and estimates from the SLID alone (with household as the unit of resources sharing) also point to the same
observation, although the magnitudes differ by one or two percentage points.
11. Estimates and the corresponding 95% confidence intervals (for SLID using 1000 bootstrap weights) can be found in Table 2 in the Appendix.
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Figure 2
Estimated entry and exit rates of low income using data from LAD and SLID
A. Low income entry and exit under variable LIM, by data source
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B. Low income entry and exit under 1992 fixed LIM by data source
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Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993-2010, Statistics Canada.

But the exit rates varied more than the entry rates. The exit rates followed a downward trend under the variable
LIM no matter which data set was employed (Panel A, Figure 2). However, the magnitude from the LAD was lower
than that from the SLID, and the short-term trend sometimes appeared to be different between data sources. The
exit rates estimated under the fixed LIM thresholds also had different magnitudes between the LAD and the SLID,
but they largely followed the same cyclical trend.

When we combine the cross-sectional low-income incidence with the entry and exit statistics, we saw that the
increasing incidence under the variable LIM in the last 20 years was accompanied by a declining exit rate, while
the decreasing incidence under the fixed LIM was likely associated with a declining low-income entry rate.

3.2 A simple measure of low-income persistence

A very simple measure of low-income persistence is the distribution of years in low income within a given period
of time. For example, within a given length of panel—say, four years—what proportion of the population has never
been in low income, what proportion was in low income for one, two, three, four or more years? Answers to these
questions provide an indication of the extent of low income persistence.
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Many authors have used this approach. Statistics Canada has published similar statistics as a measure of
persistence of low income. Researchers also examined low income persistence along the same line (see, for
example, Morissette and Zhang, 2001). But one issue has rarely been discussed: What is the effect of data
censoring due to limited length of observation on low-income status in a typical panel dataset?

All panel data have a starting point and an ending point. If a person is observed in low income in the first year
of the panel, he or she could have been in low income in the year immediately before, but their true state is not
observable. Similarly, if the person is observed in low income in the last year of the panel, he or she could also
be in low income in the year thereafter—but again, we may never observe the true state. The first case is often
referred to as left censoring and the second case, right censoring. In this section, we investigate the effect of
censoring while examining the persistence of low income.

For this purpose, we calculated the percentages of persons in low income for different numbers of years, and
compared these statistics across three types of low-income spells: all spells irrespective of their censoring status,
new spells with left-censored spells excluded, and completed spells with both left- and right-censored spells
excluded. To facilitate the comparison, we looked at spell distributions within the four-year period in the middle

of the six-year panel, using observations from the first and the last years to help classify the three types of low-
income spells.’?

The results indicate that, under fixed LIM, the distributions of the low-income spells from the LAD are similar to the
distributions of the spells from the SLID, and they suggest that low-income persistence has declined in Canada
since the late 1990s. Figure 3 illustrates the persistence of low income implied by completed low-income spells
under the 1992 fixed LIM." Part A of the figure shows the proportion of people never in low income in the middle
four-year period for each of the six-year panels of the SLID and the LAD (from the 1993-t0-1998 period to the
2005-t0-2010 period). It shows that the long-term trend in the resistance to low income was the same according
to both data sources: other than a pause between the 1999-t0-2004 period and the 2002-to-2007 period, the
proportion of people who never fell into low income increased slowly yet steadily over time. According to the SLID,
89.7% of the targeted population never fell into low income between 1994 and 1997; this increased to 93.4% by
the 2006-to-2009 period. In the LAD data, the proportion increased from 91.0% to 94.2% over the same time
periods.

The increase in the resistance to low income was accompanied by the decreases in the proportion falling into low
income for one year or more. According to the SLID, 10.3% fell into low income at least once between 1994 and
1997; this dropped to 6.6% in the 2006-t0-2009 period. In the LAD data, the proportion decreased from 9.0% to
5.8%, over the same period. These decreases were decomposed according to the number of years in low income
in parts B and C of Figure 3. Part B of Figure 3 shows the proportions falling into low income for one year and

two years; Part C of Figure 3 shows the proportions falling into low income for three and four years, respectively,
during the same periods. The finding that the LAD and the SLID point to the same direction in low-income
persistence in Canada at various lengths of duration reinforces the consistency between the two data sources in
gauging low-income dynamics when the fixed LIM methodology is employed.

12. With a six-year panel dataset, for example, from 1993 to 1998, if we restricted the sample such that nobody was in low income in 1993, than all low-income spells occurred would have a

known starting year. We refer to this type of low-income spells as ‘new spells’, and they are not subject to left censoring. If we also restricted the sample such that nobody was in low income in
1998, then all low-income spells to be observed would also have a known ending year. We refer to this type of spells as ‘completed spells’: they are not subject to left and right censoring. Low-
income spells that occurred during 1994 and 1997 and are not restricted by the above restrictions are referred to as the ‘all spells’, and are subject to left or right censoring, or both.

13. For the estimates and the corresponding 95% confidence intervals (for the SLID based on 1000 bootstrap weights) behind Figures 3 and 4, see Table 3 in the Appendix.
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Figure 3

Low income persistence under fixed LIM threshold, completed spells
A. Percentages never in low income, by data source
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Figure 4

Low income persistence under fixed LIM threshold, new spells

A. Percentages never in low income, by data source
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Under the fixed LIM, the distribution of the new low-income spells from the LAD and those from the SLID are
also consistent in terms of long-term trend in low-income persistence; however, short-term deviations occurred
sometimes. Figure 4 illustrates how low-income persistence evolved when right-censored spells were included.™
Essentially the same observation can be made as for the completed spells in terms of long-term low income
persistence, except between the 1999-t0-2004 and 2002-to-2007 periods, when data from the LAD and the SLID
pointed to certain inconsistencies.

For the all-spell case (i.e., when censoring is not taken into consideration), our results were less consistent
between the data sources, especially for the longer durations. For example, the proportion of people falling

into low income for four years or longer in the SLID was much higher than that in the LAD for three of the five
comparable panels of data. The results were less clear-cut under variable LIM, regardless of how we treat the
censoring of the low-income spells. Indeed, data from the LAD and the SLID often pointed to different directions
for the evolution of low-income persistence under the variable LIM threshold.

However, the approach for examining low-income dynamics in this section has one limitation: it ignores the
consecutiveness of the low-income spells. For example, for the proportion of individuals in low income for three
years, the statistics do not tell us how many of them were in low income for three consecutive years and how
many in three non-consecutive years. The next section will attempt to overcome the problem by focusing on
consecutive low-income spells.

3.3 The duration of low-income spells

How long does it take a low-income person to get out of the low-income state? This is a key question in studying
the dynamics of low income. The answer depends on the distribution of the low-income spell T. For example,

if it has been determined that the low-income spell follows an exponential distribution with the probability
density function f(t) = A exp(- A t), where A is the unknown population parameter and t is a particular value of

the random variable T, then we expect a low-income spell to last on average 1/A periods of time with a variance 1/
A% Furthermore, we can also examine how various factors, such as age and gender, may affect the duration by
modelling A as a function of these individual characteristics.

The above parameter A is referred to as the hazard rate (or function) of the exponential distribution. The hazard rate
of a spell is the conditional probability of an event to terminate in the current period, on condition that it has not
terminated in the last period. In the context of low-income dynamics, it tells us what would be the probability that
a low-income person exits the low-income state during any year, given that he or she has not been able to do so in
the previous year. Alternatively, the low-income spells can also be characterized by the survival function or survival
rate. This function tells us the probability the low-income spell T will last longer than a particular value t: Pr.(T >=t).
In the exponential example, the cumulative distribution function of T is F(t) = 1- exp(- A t). The survival function of
the spell is simply S(t) = 1 - F(t) = exp(- A t). In general, the hazard rate is the ratio of the probability density function
of the random variable T and the survival function. So the duration of the low-income spells can be characterized
by either the hazard function or the survival function.

Figure 5 presents our estimates of the hazard rates of the new low-income spells using data from the LAD and

the SLID for various six-year panel periods.!® These are non-parametric (or life table) estimates for which no
specific assumption is needed with respect to the distribution of the low-income spells. We focus only on new
spells in order to avoid technical difficulties related to left censoring.'® The figure suggests that, under the fixed

LIM threshold, the hazard rates of new low-income spells largely followed the same trend regardless of the data
sources employed, particularly during the first few years after the low-income spell started. But in the years further
away from the start, different data sources sometimes pointed to different directions.

14. In Figure 3, the proportion in low income for 4 years means 4 years exactly; in Figure 4, it is the proportion for 4 years or longer because the right censored spells are included.
They are excluded in Figure 3 where only completed spells are examined.

15. See Table 4 in the Appendix for all estimates of the low income hazard rates using different thresholds and data sources.

16. Aspell is censored if we cannot observe the starting or the ending date of a spell. If we do not know when it starts, it is called a left-censored spell. If we do not know when

it will end (due to, for example, the termination of a survey), it is a right-censored spell. Standard technique is available to deal with right-censoring.
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Figure 5
Estimates of hazard rates from LAD and SLID under the 1992 fixed LIM
A. Low income hazards in years near the start of spells
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Figure 6
Survival rate estimates from LAD and SLID under the 1992 fixed LIM
A. Low income survival in years near spell start
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However the inconsistency of the estimates based on the SLID was much stronger than those based on the LAD,
and they even contradicted each other at different points in time. For example, in Part B of the Figure 5, the SLID-
based estimates of hazard for years 3 and 4, and those for years 4 and 5 followed different trends; the LAD-based
estimates for these periods evolved following the same pattern. These are likely due to the declining sample size
of the continuing low-income spells in the SLID. As time passes, some low-income persons would exit low income
and, consequently, the number of surviving low-income persons would drop. Because the sample size of the SLID
is much smaller than that of the LAD, the declining number of spells under the SLID might have a much stronger
effect on the estimated hazards for years further away from the start of the new spells."”

But the survival rate estimates appear to be less sensitive to data sources and period of time. This is natural:
the survival rate is a measure of the cumulative probability, while the hazard rate is an instantaneous probability
between two adjacent periods of time. Figure 6 presents our estimates of the survival rate from the LAD and the
SLID under the fixed LIM threshold.”® The survival rate estimates from the LAD and the SLID indicated the same
weakly declining trend in the probability of continuing to be in low income in Canada.

17. Asimilar result was obtained when we pooled the five SLID panels and estimated the discrete Logit model of low income duration, controlling for year, sex, age and family type. We estimated
the same model for the corresponding LAD panels (Tables 9 and 10). We found that low income exit probabilities followed the same downward trend over the first four years of the duration across
the two data sources. But the exit probability based on the SLID went up between years 4 and 5 while that based on the LAD stayed flat. Part B of Figure 5 shows a similar pattern.

18. See Table 5 in the Appendix for all estimates of the low income survival rates using different thresholds and data sources.
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Similar observations can be made under the variable LIM threshold. In the years near the starting point of the
low-income spells, the estimated hazard and survival rates from the two data sources were somewhat different
in magnitude, but the underlying trends were the same. The only difference was that the estimated hazard for
the 1993-t0-1998 period under the LAD was lower than under the SLID; the estimated survival rate for the same
period was higher in the LAD than in the SLID. But again, for years further away from the starting points of the
low-income spells, the estimates based on the LAD appeared different from those based on the SLID under the
variable LIM threshold, likely due to the small sample size of the SLID.

4. The re-entry to low income - the duration of non-low-income spells

The rate at which a person falls back into low income, after exiting it previously, is the re-entry rate. It gauges

the conditional resistance to low income for those who have previously escaped from it. The re-entry rate differs
from the unconditional resistance measure in the transition analysis. In Section 3.1, we examined the low-income
entry rate. Denoting the entry rate as §, then y = 1 - § is the unconditional low income resistance measure. It is
referred to as unconditional because we only know that the person in question was not in low income in periods t
and t-1; we do not know his or her status before t-1. In contrast, when we measure the conditional resistance, we
focus on a group of persons who were in low income for at least one year in the past and escaped low income
subsequently and stayed out of low income for at least one year. The re-entry rate is the probability at which these
persons would fall into low income again in the next few years.

Low-income re-entry can be examined by analyzing the duration of non-low-income spells of those who escaped
low income. In the illustration below, we first observe a person was in low income sometime in the past (year s).
The person then exits low income in year t. He or she is now at risk of falling back into low income at time ¢ + k,
where k=1, 2, 3....

In low Income in year s ... Out of low income in year t... Fall into low income in year t+k

The key question is how long does it take the person to fall back into low income again? The distribution of the
random variable K provides the answer: it is simply the length of the non-low income spell. Hence, the conceptual
framework we discussed in Section 3.3, including the hazard and the survival rates, also applies to the analysis of
duration of non-low income spells.

Our results suggested that in the years further away from the starting point of the non-low income spells the two
data sources provided rather different levels and trends in the hazard rates, no matter which LIM threshold was
employed—like the results presented in Section 3.3. Only during the first few years after the start of the spells did
the estimates based on the fixed LIM threshold point to the same trends in the estimates of the hazard and the
survival rates. But the levels of these estimates were different: the estimated hazard rate based on the SLID was
always lower than that based on the LAD, and the estimated survival rate based on the SLID was always higher
than that based on the LAD. However, under the variable LIM threshold, the result was more mixed — sometimes,
estimates from different data sources suggest different trends.

Figure 7 presents the low-income re-entry hazard rates during the first few years of the spells with data from

the LAD and the SLID under the 1992 fixed LIM threshold.”® The magnitudes of the estimates from the two data
sources were quite different. Estimates based on the SLID were consistently lower than those based on the LAD.
Nevertheless, the underlying trends implied by the estimates were similar and it appeared that from the 1993-to-
1998 period to the 2005-t0-2010 period, the probability of falling back in low income dropped. But from the 1996-
t0-2001 period to the 2005-t0-2010 period, the trend underlying the LAD estimate might be quite different from
those based on the SLID. Based on the SLID, the re-entry rate dropped, sometimes significantly; while data from
the LAD showed little change between these two periods.

19. Complete estimates, including those under the variable LIM, can be found in Table 6 in the Appendix.
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Figure 7

Non-low income hazard in the first three years, 1992 fixed LIM
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Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993-2010, Statistics Canada.

Figure 8
Five-year survival rates of non-low-income spells from LAD and SLID
A. Non-low income survival rate (first 3 years), 1992 fixed LIM
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Figure 8 presents the survival rate estimates, also under the 1992 fixed LIM.2° The estimates are consistent with
the hazard rate estimates. From the 1993-t0-1998 period to the 2005-t0-2010 period, the estimated survival rate
increased, suggesting that probability for falling back into low income decreased. But again, from the 1996-to-
2001 period to the 2005-t0-2010 period, estimates based on different data sources appeared to be different.
Under the SLID, the survival rate increased; under the LAD, it changed little.

Results from this section suggest inconsistency between the LAD and the SLID for the re-entry hazard estimates
and the survival rate estimates of the non-low-income spells. Results based on the LAD are probably more reliable
than those based on the SLID due to relatively small size of the SLID samples. But more research is needed to
explore the dynamics of the non-low-income spells in future work.

5. Panel attrition and the dynamic statistics of low income

With any panel data, attrition can be a significant factor to affect consistency of the estimates. The LAD is also
subject to panel attritions. Those who have no tax to pay or no benefits to claim (or do not wish to claim) may
choose not to file a tax return. For example, it is possible for an individual to file the return at year ¢ but not at t+1.
In examining the dynamics of low income for a panel of individuals starting from year t, we will have an attrited
panel—we will not be able to observe some of the individuals at t+1. Facing panel attrition, researchers often
choose to ignore the attrited people, as we did in the previous sections. It is interesting to know what would
happen to the estimated dynamic low-income statistics when panel attrition is taken into consideration.

To deal with panel attrition in the LAD, we follow the approach discussed in Fitzgerald, Gottschalk and Moffit
(1998). The authors propose to create a set of weights to overweigh the individuals who satisfy two conditions:
they are observed at the beginning and at the end of the panel; and they have similar characteristics as the
attritors at the beginning of the panel. The weights are created as the inverse probabilities through the predictions
of two Probit models of attrition. The approach relies on the availability of one or more auxiliary variables that
affect both the attrition and the outcome variable of interest (low income status in our case) and a group of
variables that affect the outcome only. The authors denote the predicted probability of attrition based on all
variables as the unconditional prediction (UPr) and that based only on the auxiliary variable(s), the conditional
prediction (CPr). The ratio CPr/UPr is the adjusting weights to account for panel attrition.

Following these authors, we estimate the Probit models with family size, the presence of children (under the age
of 18), earnings quintiles, and a dummy variable indicating if a record is imputed or not as the auxiliary variables.
Other variables included in the models are gender, age, immigration status, family type and province dummies.

Figure 9
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20. Complete estimates for survival rates, including those under the variable LIM, can be found in Table 7 in the Appendix.
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The results suggest that panel attrition has little effect on our estimates of the one-year transition statistics. Both
the exit rate and entry rate estimates for the period from 1982 to 2010 are essentially the same as the estimates
when panel attrition was ignored. This is probably not surprising because the underlying panels all have a length
of two years and the attrition rates are small in the LAD (generally under 5%). The same observation holds with the
six-year panels, where the attrition rate varied around 15%, although the effect was slightly stronger than in the
two-year panels. We also examined the effects of panel attrition on low-income survival and hazard estimates for
panels of 8- and 10-year lengths. The 10-year panel result is illustrated in Figure 9.2 The effect became stronger
as the panel length increased, but even with the 10-year panels the effect of attrition is still relatively small under
both the fixed and the variable LIM thresholds.

6. Conclusion

The results of this study suggest that it is feasible to construct from the LAD several dynamic low-income statistics
to track the persistence and duration of low income. We found that, under the fixed LIM threshold, the entry rate,
the exit rate, the hazard and survival estimates of low-income spells based on the LAD generate essentially the
same trend in low-income dynamics as those based on the SLID. The same can be said for the simple measures
of low-income persistence such as the proportions of individuals falling into low income for one year, two years or
longer within a given panel period. But these types of estimates would be consistent between the data sources
only when censored spells, particularly left-censored spells, are excluded. Under the variable LIM threshold,

the results were less consistent between the data sources. Thus, producing statistics on low-income dynamics
using data from the LAD with fixed LIM thresholds seems plausible while the same statistics based on variable
thresholds provide some valuable complements.

We also investigated if panel attrition would be an issue. It turns out that the result is quite robust with respect to
panel attrition, even with panels as long as 10 years.

However, there is more work to be done in the future on low-income dynamics. On the one hand, we have not
discussed the accuracy of our estimates based on the LAD. This needs the variance of the various estimates.
While we have estimated the variances in the SLID; with data from the LAD, estimation is more complex. We leave
this work to a different project in the future. On the other hand, we focused on the national picture of low-income
dynamics. No comparative analysis has been conducted between groups of individuals and across the provinces
and regions. We will also make these comparisons in future work. Finally, we have not discussed the depth of

low income in the dynamic context. This could be done by following the methodology proposed by Rodgers and
Rodgers (1993). Indeed, we have applied a simplified version of this approach in a previous report (Murphy, Zhang,
and Dionne, 2012) using data from the SLID.

21. Detailed estimates can be found in Table 8 in the Appendix.
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Appendix
Table 1
Low income incidence based on census family income, 1992 - 2010
Variable LIM 1992 Fixed LIM
LAD SLID 95% Confidence intervals LAD SLID 95% Confidence intervals
Lower limit  Upper limit Lower limit  Upper limit
1992 12.8 12.8
1993 13.3 121 11.5 12.7 13.8 13.0 12.4 13.7
1994 134 14.2 134 15.0 13.8 14.8 14.0 15.7
1995 14.1 13.0 12.3 13.7 14.5 13.7 12.9 14.4
1996 14.7 13.9 134 14.4 15.2 15.1 14.6 15.6
1997 14.9 14.2 13.7 14.7 15.4 15.1 145 15.6
1998 14.3 13.8 13.2 14.3 14.2 13.9 13.3 144
1999 14.3 14.0 13.6 144 13.7 13.1 12.7 13.5
2000 15.1 14.2 13.7 147 141 12.8 12.4 13.3
2001 14.5 14.5 14.0 14.9 12.2 12.2 1.7 12.6
2002 14.8 144 14.0 14.9 124 12.3 1.8 12.7
2003 15.1 14.5 14.0 15.0 12.8 12.5 12.0 13.0
2004 15.1 14.8 14.3 15.4 12.6 12.1 1.7 12.6
2005 14.6 144 13.9 14.8 11.8 11.5 11.1 12.0
2006 14.3 14.2 13.7 14.7 11.1 10.9 10.5 1.4
2007 14.2 14.2 13.7 147 10.4 101 9.6 10.5
2008 14.3 147 14.2 15.2 10.2 9.7 9.3 10.2
2009 14.3 15.2 14.6 15.7 10.0 10.2 9.7 10.7
2010 14.3 15.4 14.8 15.9 9.9 10.1 9.5 10.6

... not applicable
Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993 — 2010, Statistics Canada, Author’s calculation.
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Table 2

Low income transition rates based on adjusted census family income, 1992 - 2010

LAD SLID SLID 95% Confidence LAD SLID SLID 95% Confidence
intervals intervals
Lower limit  Upper limit Lower limit  Upper limit
Exit - Variable LIM Entry - Variable LIM
1992-1993 29.7 5.9
1993-1994 29.0 322 26.0 38.3 6.1 5.7 438 6.5
1994-1995 27.0 387 33.8 437 6.5 5.2 45 5.9
1995-1996 26.0 324 271 37.6 6.2 4.4 3.8 5.0
1996-1997 26.3 315 26.3 36.8 5.9 44 39 49
1997-1998 27.8 337 28.3 39.1 5.7 44 3.8 5.0
1998-1999 27.3 31.0 24.3 37.7 6.0 47 4.0 5.4
1999-2000 26.1 30.2 25.1 35.3 6.4 4.6 4.0 5.2
2000-2001 28.2 311 25.0 3741 6.1 4.2 33 5.1
2001-2002 22.0 27.6 20.5 34.6 5.2 4.0 3.1 438
2002-2003 24.0 29.7 25.3 34.2 5.9 4.5 3.8 5.1
2003-2004 23.7 28.7 23.6 337 5.4 45 3.8 5.2
2004-2005 24.4 30.7 25.0 36.3 5.5 4.0 34 4.6
2005-2006 249 31.4 26.2 36.5 5.2 45 4.0 5.0
2006-2007 24.2 30.8 26.0 35.7 5.6 44 37 5.0
2007-2008 235 28.3 231 334 5.4 48 37 5.9
2008-2009 23.4 26.1 22.4 29.8 5.4 47 39 5.4
2009-2010 235 28.4 23.0 339 5.2 4.6 37 5.5
Exit - 1992 LIM Entry - 1992 LIM
1992-1993 27.4 6.4
1993-1994 28.6 32.4 26.3 38.4 6.2 5.8 5.0 6.6
1994-1995 26.1 37.2 32.3 42.1 6.7 5.4 47 6.1
1995-1996 25.2 30.1 26.3 34.0 6.4 4.6 4.0 5.2
1996-1997 25.7 30.9 26.1 35.8 6.0 45 41 5.0
1997-1998 29.1 34.6 29.1 40.1 5.3 41 35 47
1998-1999 29.4 33.8 271 40.5 5.4 41 34 47
1999-2000 28.6 333 28.1 38.4 5.7 4.2 3.6 438
2000-2001 33.8 36.2 30.5 419 45 34 2.6 43
2001-2002 25.1 32.6 25.1 40.2 45 3.8 2.8 48
2002-2003 26.3 31.3 26.4 36.2 5.2 41 35 47
2003-2004 27.3 31.6 25.5 37.7 4.6 34 2.8 4.0
2004-2005 29.0 32.8 26.4 39.3 4.4 3.2 2.6 39
2005-2006 31.2 377 317 437 41 36 3.0 41
2006-2007 315 37.4 31.8 43.0 4.0 29 25 34
2007-2008 30.4 329 26.5 39.2 4.0 33 24 41
2008-2009 30.5 32.3 26.4 38.2 41 3.6 3.0 42
2009-2010 30.0 339 28.4 39.3 41 3.0 2.3 3.6
... not applicable
Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993 — 2010, Statistics Canada, Author’s calculation.
Statistics Canada — Catalogue no. 75F0002M 23



What can we learn about low-income dynamics in Canada from the Longitudinal Administrative Databank?

Table 3

Some simple measure of low income persistence, census family income, 1993 - 2010

All spells New spells GCompleted spells
SLID 95% C. . SLID 95% C. I SLID 95% C. 1.
LAD SLID Lower Upper LAD SLID Lower Upper LAD SLID Lower Upper
Percentage never in low income, variable LIM
1993-1998 79.3 791 76.6 81.6 87.4 86.5 84.3 88.7 91.2 90.1 88.0 92.2
1996-2001 78.4 78.3 77.3 79.4 87.5 86.8 85.7 87.9 91.4 91.5 90.6 92.3
1999-2004 79.3 81.2 79.4 83.0 88.5 88.7 87.4 90.0 92.4 92.7 92.0 93.4
2002-2007 79.7 79.6 78.4 80.9 89.0 87.7 86.8 88.7 92.6 91.9 90.9 93.0
2005-2010 79.8 79.7 78.4 81.0 89.3 87.4 86.2 88.6 93.0 91.8 91.0 92.7
Percentage in low income for one year, variable LIM
1993-1998 7.9 8.4 7.4 9.4 6.8 7.5 6.5 8.4 57 6.4 5.4 7.3
1996-2001 8.1 8.1 7.5 8.8 6.7 6.8 6.2 74 5.6 5.6 5.0 6.2
1999-2004 7.6 7.2 6.5 7.8 6.2 5.9 5.3 6.5 5.1 4.8 4.2 5.3
2002-2007 6.9 7.7 6.9 8.5 5.9 6.4 5.7 71 4.8 5.2 45 5.9
2005-2010 6.9 7.4 6.6 8.2 5.7 6.5 5.7 7.4 4.7 5.2 4.5 5.9
Percentage in low income for two years, variable LIM
1993-1998 4.5 4.4 3.3 5.4 3.1 3.1 2.3 4.0 2.0 2.2 1.4 3.0
1996-2001 49 5.0 45 5.6 3.2 35 3.0 4.0 2.0 1.8 1.5 2.2
1999-2004 4.0 3.8 3.3 4.3 2.6 2.6 2.1 3.1 1.6 1.5 1.2 1.9
2002-2007 4.1 4.3 3.4 5.2 2.7 2.9 2.3 3.4 1.7 1.8 1.3 2.2
2005-2010 3.9 4.6 3.9 5.3 2.5 3.1 2.5 3.7 1.5 1.9 1.4 2.3
Percentage in low income for three years, variable LIM
1993-1998 35 34 2.4 4.3 1.7 1.9 1.2 2.6 0.8 1.1 0.5 1.8
1996-2001 35 3.6 3.1 4.0 1.6 1.9 1.5 2.4 0.8 0.9 0.7 1.1
1999-2004 34 31 2.4 3.8 1.7 1.7 1.2 2.3 0.7 0.7 0.5 1.0
2002-2007 3.4 3.4 2.9 4.0 1.5 1.8 1.5 2.2 0.7 0.9 0.5 1.2
2005-2010 3.3 3.2 2.7 3.7 1.5 1.7 1.4 2.1 0.6 0.8 0.5 1.0
Percentage in low income for four years, variable LIM
1993-1998 4.8 47 41 5.3 1.0 1.0 0.7 1.3 0.3 0.2 0.1 0.4
1996-2001 5.1 5.0 4.1 5.8 0.9 0.9 0.6 1.3 0.2 0.2 0.1 0.4
1999-2004 5.8 4.7 35 6.0 1.1 1.1 0.5 1.7 0.2 0.3 0.0 0.6
2002-2007 5.9 49 3.9 6.0 1.0 1.1 0.8 1.5 0.2 0.3 0.1 0.5
2005-2010 6.1 5.1 3.9 6.4 0.9 1.2 0.8 1.6 0.2 0.4 0.2 0.6
Percentage never in low income, 1992 LIM
1993-1998 78.5 78.2 75.6 80.7 87.3 86.1 83.9 88.4 91.0 89.7 87.5 91.9
1996-2001 78.9 78.7 77.8 79.7 88.6 88.2 87.2 89.2 91.4 91.5 90.7 92.3
1999-2004 81.6 83.1 81.3 84.9 90.1 89.7 88.5 90.9 93.1 92.9 92.2 93.6
2002-2007 82.9 82.8 81.6 84.1 90.6 89.4 88.4 90.4 93.1 92.3 91.3 93.3
2005-2010 84.8 85.0 83.8 86.3 91.9 90.8 89.7 92.0 94.2 93.4 92.6 94.3
Percentage in low income for one year, 1992 LIM
1993-1998 7.9 8.6 7.6 9.5 6.7 7.4 6.5 8.3 5.7 6.4 55 7.3
1996-2001 8.1 8.1 7.5 8.8 6.4 6.4 5.8 7.0 5.6 55 49 6.1
1999-2004 7.3 6.9 6.3 7.5 5.7 5.6 5.1 6.2 4.8 47 41 5.3
2002-2007 6.5 71 6.2 8.0 5.2 5.9 5.2 6.6 45 438 41 55
2005-2010 6.1 6.4 5.7 7.2 4.7 5.3 4.5 6.1 4.0 4.2 3.6 4.9
Percentage in low income for two years, 1992 LIM
1993-1998 4.6 4.4 3.4 5.4 3.1 3.3 2.4 4.2 2.1 2.3 1.5 3.1
1996-2001 4.6 49 4.3 55 2.7 3.0 25 3.5 2.0 1.9 1.5 2.3
1999-2004 3.6 3.7 3.0 4.4 2.2 25 1.8 3.1 1.4 1.5 1.1 2.0
2002-2007 3.6 39 3.1 4.7 2.2 2.5 2.0 3.1 1.5 1.9 1.4 2.3
2005-2010 341 3.6 3.0 4.2 1.8 2.4 1.9 2.9 1.2 1.7 1.2 2.1
Percentage in low income for three years, 1992 LIM
1993-1998 37 3.7 2.6 4.8 1.8 2.0 1.2 2.8 0.9 1.3 0.5 2.0
1996-2001 35 3.4 2.9 3.8 1.4 1.6 1.2 2.0 0.8 0.9 0.7 1.1
1999-2004 3.0 2.6 2.0 3.2 1.3 1.4 0.9 1.8 0.6 0.7 0.4 1.0
2002-2007 2.9 2.6 2.1 31 1.2 1.4 1.0 1.8 0.7 0.8 0.5 1.1
2005-2010 2.4 2.0 1.6 2.4 1.0 0.8 0.6 1.1 0.5 0.4 0.2 0.6
Percentage in low income for four years, 1992 LIM
1993-1998 5.3 5.1 45 5.8 1.0 1.1 0.8 1.5 0.3 0.3 0.1 0.5
1996-2001 4.9 49 4.0 57 0.8 0.8 0.5 1.1 0.3 0.3 0.1 0.4
1999-2004 45 3.7 2.7 4.6 0.8 0.9 0.5 1.2 0.2 0.2 0.1 0.3
2002-2007 4.1 3.6 2.7 4.4 0.7 0.8 0.5 1.1 0.2 0.3 0.1 0.4
2005-2010 3.5 2.9 2.0 3.7 0.6 0.6 0.2 1.0 0.1 0.2 0.0 0.4

Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993 — 2010, Statistics Canada, Author’s calculation.
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Table 4
Non-parametric low income hazard rate estimates by data and threshold, 1993 - 2010
Years 1-2 Years 2-3 Years 3-4 Years 4-5 Years 1-2 Years 2-3 Years 3-4 Years 4-5
LAD: Variable LIM SLID: Variable LIM
1993-1998 Estimate 0.44 0.31 0.23 017 0.49 0.33 0.35 017
Standard error . 0.0003 0.0005 0.0007 0.0008
1996-2001 Estimate 0.44 0.30 0.21 0.15 0.44 0.30 0.25 0.16
Standard error 0.0003 0.0005 0.0006 0.0008
1999-2004 Estimate 0.43 0.27 0.20 0.13 0.43 0.27 0.22 0.17
Standard error 0.0004 0.0005 0.0006 0.0008
2002-2007 Estimate 0.43 0.30 0.22 0.16 0.43 0.31 0.26 0.17
Standard error 0.0003 0.0005 0.0006 0.0008
2005-2010 Estimate 0.43 0.29 0.20 0.14 0.43 0.28 0.18 0.20
Standard error 0.0003 0.0005 0.0005 0.0008
LAD: 1992 Fixed LIM SLID: 1992 Fixed LIM
1993-1998 Estimate 0.44 0.31 0.23 0.19 0.48 0.33 0.36 0.22
Standard error 0.0003 0.0005 0.0007 0.0009
1996-2001 Estimate 0.49 0.36 0.27 0.21 0.48 0.37 0.34 0.25
Standard error 0.0004 0.0005 0.0008 0.0011
1999-2004 Estimate 0.48 0.30 0.23 017 0.46 0.31 0.26 0.16
Standard error 0.0004 0.0005 0.0007 0.0009
2002-2007 Estimate 0.48 0.35 0.28 0.21 0.47 0.40 0.29 0.23
Standard error 0.0004 0.0005 0.0008 0.0010
2005-2010 Estimate 0.49 0.34 0.25 0.18 0.50 0.33 0.24 0.26
Standard error 0.0004 0.0006 0.0008 0.0012
... not applicable
Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993 - 2010, Statistics Canada, Author’s calculation.
Table 5
Non-parametric low income survival rate estimates by data and threshold, 1993 - 2010
Years 1-2 Years 2-3 Years 3-4 Years 4-5 Years 1-2 Years 2-3 Years 3-4 Years 4-5
LAD: Variable LIM SLID: Variable LIM
1993-1998 Estimate 0.56 0.39 0.30 0.25 0.51 0.34 0.22 0.18
Standard error 0.0003 0.0003 0.0003 0.0003
1996-2001 Estimate 0.56 0.39 0.31 0.26 0.56 0.39 0.29 0.25
Standard error 0.0003 0.0003 0.0004 0.0004
1999-2004 Estimate 0.57 0.42 0.33 0.29 0.57 0.42 0.32 0.27
Standard error 0.0004 0.0004 0.0004 0.0004
2002-2007 Estimate 0.57 0.40 0.31 0.26 0.57 0.40 0.29 0.24
Standard error 0.0003 0.0004 0.0004 0.0004
2005-2010 Estimate 0.57 0.40 0.32 0.27 0.57 0.41 0.34 0.27
Standard error 0.0003 0.0004 0.0004 0.0004
LAD: 1992 Fixed LIM SLID: 1992 Fixed LIM
1993-1998 Estimate 0.56 0.39 0.30 0.24 0.52 0.35 0.23 0.18
Standard error 0.0003 0.0003 0.0003 0.0003
1996-2001 Estimate 0.51 0.32 0.24 0.19 0.52 0.33 0.21 0.16
Standard error 0.0004 0.0004 0.0003 0.0003
1999-2004 Estimate 0.52 0.36 0.28 0.23 0.54 0.37 0.28 0.23
Standard error 0.0004 0.0004 0.0004 0.0004
2002-2007 Estimate 0.52 0.34 0.24 0.19 0.53 0.32 0.23 017
Standard error 0.0004 0.0004 0.0004 0.0004
2005-2010 Estimate 0.51 0.34 0.26 0.21 0.50 0.33 0.25 0.19
Standard error 0.0004 0.0004 0.0004 0.0004
... not applicable
Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993 - 2010, Statistics Canada, Author’s calculation.
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Table 6
Non-low income hazard rate estimates by data and threshold, 1993 - 2010
Years 1-2 Years 2-3 Years 3-4 Years 4-5 Years 1-2 Years 2-3 Years 3-4 Years 4-5
LAD: Variable LIM SLID: Variable LIM
1993-1998 Estimate 0.30 0.13 0.08 0.07 0.25 0.08 0.05 0.03
Standard error 0.0012 0.0009 0.0008 0.0008
1996-2001 Estimate 0.28 0.13 0.09 0.08 0.23 0.10 0.07 0.07
Standard error 0.0011 0.0009 0.0008 0.0010
1999-2004 Estimate 0.28 0.13 0.09 0.07 0.19 0.08 0.06 0.05
Standard error 0.0011 0.0009 0.0009 0.0010
2002-2007 Estimate 0.29 0.13 0.08 0.08 0.23 0.06 0.06 0.05
Standard error 0.0011 0.0007 0.0008 0.0009
2005-2010 Estimate 0.29 0.13 0.08 0.07 0.24 0.09 0.04 0.03
Standard error 0.0011 0.0009 0.0007 0.0007
LAD: 1992 Fixed LIM SLID: 1992 Fixed LIM
1993-1998 Estimate 0.30 0.13 0.07 0.07 0.26 0.07 0.06 0.03
Standard error 0.0012 0.0008 0.0009 0.0008
1996-2001 Estimate 0.25 0.10 0.06 0.05 0.22 0.07 0.05 0.05
Standard error 0.0010 0.0008 0.0007 0.0009
1999-2004 Estimate 0.24 0.11 0.08 0.06 0.19 0.08 0.05 0.05
Standard error 0.0011 0.0009 0.0008 0.0009
2002-2007 Estimate 0.25 0.10 0.06 0.05 0.17 0.06 0.04 0.04
Standard error 0.0010 0.0008 0.0007 0.0008
2005-2010 Estimate 0.24 0.10 0.07 0.06 0.17 0.07 0.03 0.03
Standard error 0.0010 0.0008 0.0006 0.0006
... not applicable
Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993 - 2010, Statistics Canada, Author’s calculation.
Table 7
Non-low income survival rate estimates by data and threshold, 1993 - 2010
Years 1-2 Years 2-3 Years 3-4 Years 4-5 Years 1-2 Years 2-3 Years 3-4 Years 4-5
LAD: Variable LIM SLID: Variable LIM
1993-1998 Estimate 0.70 0.60 0.56 0.52 0.75 0.69 0.65 0.63
Standard error 0.0012 0.0013 0.0014 0.0014
1996-2001 Estimate 0.72 0.63 0.57 0.53 0.77 0.69 0.65 0.60
Standard error 0.0011 0.0012 0.0012 0.0013
1999-2004 Estimate 0.72 0.63 0.57 0.53 0.81 0.74 0.70 0.66
Standard error 0.00 0.00 0.00 0.00
2002-2007 Estimate 0.71 0.62 0.57 0.52 0.7732 0.7261 0.6839 0.6495
Standard error 0.00 0.00 0.00 0.00
2005-2010 Estimate 0.71 0.62 0.57 0.53 0.7636 0.6927 0.6652 0.6440
Standard error 0.0011 0.0013 0.0013 0.0014
LAD: 1992 Fixed LIM SLID: 1992 Fixed LIM
1993-1998 Estimate 0.70 0.61 0.56 0.53 0.74 0.69 0.65 0.63
Standard error 0.0012 0.0012 0.0013 0.0014
1996-2001 Estimate 0.75 0.68 0.63 0.60 0.78 0.72 0.68 0.65
Standard error 0.0010 0.0011 0.0011 0.0012
1999-2004 Estimate 0.76 0.67 0.62 0.58 0.81 0.75 0.71 0.68
Standard error 0.0011 0.0012 0.0013 0.0014
2002-2007 Estimate 0.75 0.68 0.64 0.60 0.83 0.78 0.75 0.73
Standard error 0.0010 0.0012 0.0012 0.0013
2005-2010 Estimate 0.76 0.68 0.64 0.60 0.83 0.78 0.75 0.73
Standard error 0.0010 0.0012 0.0012 0.0013

... not applicable

Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993 - 2010, Statistics Canada, Author’s calculation.
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Table 8
Effect of attrition on low income hazard rate estimates, 2001 - 2010
Variable LIM Fixed LIM
unadjusted adjusted unadjusted adjusted
Years 1 to 2 0.6295 0.6631 0.7116 0.7417
Years 2to 3 0.3470 0.3679 0.4151 0.4346
Years 3 to 4 0.2779 0.2939 0.3595 0.3773
Years 4to 5 0.2176 0.2274 0.3283 0.3544
Years 5 to 6 0.1709 0.1776 0.2429 0.2524
Years 6 to 7 0.1360 0.1410 0.2011 0.2092
Years 7 to 8 0.1279 0.1303 0.1859 0.1887
Years 810 9 0.0933 0.0934 0.1407 0.1408

Source: The Longitudinal Administrative Databank (LAD), 2001 - 2010. Statistics Canada, Author’s calculation.

Table 9
Implicit duration dependence and hazard rate by logistic model*
Low income Variable LIM based on LAD Variable LIM based on SLID
Duration Estimate Hazard Estimate Hazard
Years 1-2 1.0785 0.7462 0.9636 0.7238
Years 2-3 -0.1661 0.4586 0.5378 0.6313
Years 3-4 -0.4388 0.3920 0.4132 0.6019
Years 4-5 -0.5637 0.3627 0.8769 0.7062
1992 Fixed LIM based on LAD 1992 Fixed LIM based on SLID

Estimate Hazard Estimate Hazard
Years 1-2 0.9245 0.7160 0.6725 0.6621
Years 2-3 -0.1854 0.4538 0.3668 0.5907
Years 3-4 -0.2933 0.4272 0.2546 0.5633
Years 4-5 -0.3512 0.4131 0.6897 0.6659

* estimates in this table are calculated based on estimates from Table 10
Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993 - 2010, Statistics Canada, Author’s calculation.
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Table 10
Logistic estimate of low income duration by data and thresholds*
Variable LIM based on LAD Variable LIM based on SLID
Variable Estimate Standard error P-value Estimate Standard error P-value
Years 1-2 1.6422 0.0055 <0.0001 0.0867 0.0030 <0.0001
Years 2-3 0.3976 0.0044 <0.0001 -0.3391 0.0031 <0.0001
Years 3-4 0.1249 0.0047 <0.0001 -0.4637 0.0033 <0.0001
Years 4-5 -0.5637 0.0048 <0.0001 0.8769 0.0044 <0.0001
Men 0.0332 0.0015 <0.0001 0.0202 0.0011 <0.0001
Age -0.0095 0.0001 <0.0001 -0.0030 0.0001 <0.0001
Unattached -0.2512 0.0018 <0.0001 -0.4845 0.0014 <0.0001
Couple no kids -0.1223 0.0023 <0.0001 -0.0422 0.0017 <0.0001
Lone parent -0.4230 0.0021 <0.0001 -0.3491 0.0020 <0.0001
1992 Fixed LIM based on LAD 1992 Fixed LIM based on SLID

Estimate Standard error P-value Estimate Standard error P-value
Years 1-2 1.2757 0.0050 <0.0001 -0.0172 0.0033 <0.0001
Years 2-3 0.1658 0.0056 <0.0001 -0.3229 0.0034 <0.0001
Years 3-4 0.0579 0.0046 <0.0001 -0.4351 0.0037 <0.0001
Years 4-5 -0.3512 0.0500 <0.0001 0.6897 0.0047 <0.0001
Men 0.0026 0.0016 0.0959 0.0150 0.0012 <0.0001
Age -0.0060 0.0001 <0.0001 0.0017 0.0001 <0.0001
Unattached -0.2098 0.0019 <0.0001 -0.4409 0.0014 <0.0001
Couple no kids 0.0884 0.0025 <0.0001 -0.0376 0.0018 <0.0001
Lone parent -0.4122 0.0022 <0.0001 -0.2722 0.0020 <0.0001

* year (1994 to 2010) effects are also controlled but estimates are not presented to save space, they are available upon request
Sources: The Longitudinal Administrative Databank (LAD) and the Survey of Labour and Income Dynamics (SLID) 1993 - 2010, Statistics Canada.
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