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1.  Introduction 

 

 Canada’s public old-age pension and income security programs have generally been considered to be a public policy success 

story.  It has been argued that the framework of private savings vehicles along with government benefit programs targeted at seniors 

“appears to be doing relatively well in ensuring basic standards of well-being among seniors who had a substantial attachment to the 

labour force, at least for individuals near the median (of family income)” (La Rochelle-Cote et al., 2008, p. 73).  Others have noted 

that the retirement income system has dramatically reduced the incidence of low income among seniors over time (Myles 2000, Uppal 

et al 2009).   

Despite this phenomenon, however, the income security of retired Canadians has increasingly become a major challenge for 

policy makers as a result of factors which are enumerated in Abbott et al. (2008).  First, the last 25 years have seen a significant 

decline in the coverage of workplace pensions in the private sector and a dramatic shift in the structure of private-sector pensions 

away from defined-benefit towards defined-contribution plans.  Secondly, many employees covered by workplace pensions in the 

private sector have been forced to accept major pension reductions in the face of under-funded plans.  A third factor is that life 

expectancies of both men and women are continuing to rise such that pensions need to last longer.  A related demographic factor is the 

network of retirement income programs will face a tidal wave of oncoming retirements to the tune of 8 million baby boomers leaving 

the labour force over the next 15 years (out of a labour force of 19 million in 2013).  These forces can be expected to place severe 
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financial pressures on these programs, with implications for the economic well-being of future retirees.  A related policy issue is the 

goal of supporting flexibility in transitions to retirement by improving incentives for more seniors to remain in the labour force, as 

outlined in the 2008 report of the expert panel on older workers reporting to the Minister of Human Resources and Social 

Development. 

In this paper, we focus on one particular pillar of the public retirement income network, namely receipt patterns of the 

Guaranteed Income Supplement (GIS) benefit.  The GIS regime complements the Canada/Quebec Pension Plan (CPP/QPP) and the 

Old Age Security Pension (OAS) by serving as the income source of last resort for seniors deemed to be in financial need; it is the 

only means-tested, ‘safety net’ type provision for seniors.  This program was addressed in the Federal government’s 2011 budget.  

With the objective of alleviating financial hardship for those 680,000 (approximately) seniors who rely heavily on the OAS and the 

GIS regimes, the government allocated an estimated additional $ 300 million per year (relative to a base of approximately $ 7 billion) 

to the GIS regime by raising benefit levels by $ 600 annually to singles and by $ 840 annually to couples.  The subsequent federal 

budget for 2012, however, pushed back the age of eligibility for receiving either OAS or GIS benefits from 65 to 67 years, which will 

be phased in gradually.     

In our prior work (Finnie et al. 2013), we conduct an empirical analysis of the incidence of GIS receipt among the eligible 

population (i.e., 65 years or older).  The explanatory variables include demographic factors (such as age, marital status, and immigrant 

status), geographic factors (such as province and area size of residence), and several measures related to the labour market histories 
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during their prime-age years of earnings, including a proxy for permanent income and indicators of savings activity.  In this current 

paper, we extend the scope of analysis from static to dynamic.  Under totally static receipt behavior, all GIS recipients would enter the 

regime as soon as they meet the age-eligibility criterion and receive benefits until death.  In Finnie et al. (2013) we determine that 

almost 70 % of individuals do not claim benefits at the point of initial eligibility.  One question we address in this paper is the extent 

to which individuals enter the state of GIS receipt at later ages – perhaps because they have out-lived their savings, withdrawn from 

the labour market, or experienced a change in marital status.  Another question that we address is the extent to which individuals who 

receive GIS benefits at ages 65 or 66 years subsequently exit the regime for various reasons, such as re-entry into the labour market, 

receiving higher investment income, or experiencing a change in marital status.  The entitlement provisions can generate a fair number 

of transitions in and out of the GIS regime due to the tight means-testing criteria (with a sharp clawback formula) and the presence of 

a large number of retirees whose income levels are close to the qualifying thresholds.  Recipients’ income levels can fluctuate about 

the thresholds, and the thresholds themselves vary according to marital status.  We focus our analysis primarily on the impact of the 

following three attributes of recipients: changes in marital status, entry cohort, and current age.  The estimating equations include both 

simple transition models of both entries and exits, as well as hazard models of the probability of leaving the GIS regime conditioned 

on an ongoing spell of receipt.  

Our analysis is based on the Longitudinal Administrative Databank (LAD) from 1992 through 2008.  This data set is 

constructed from Canada Revenue Agency tax files. The LAD is a large, representative sample of tax filers which links individuals 
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into couples or families, follows people over (often) very long periods of time, and contains rich and accurate information on the 

configuration of income, including whether or not the individual (or their spouse) received GIS income in any given year.   

 

  2. Literature Review 

 The major public policy issues facing Canada’s retirement system are discussed in Abbott et al. (2008).  The most pertinent 

one for the purposes of this study is the adequacy of the old-age benefits in maintaining living standards.  Veall (2008) measures and 

analyzes the degree of inequality of the distribution of income among seniors, and determines that it has risen over the past 25 years.  

Some of the debate and suggestions for reform have been centered on the labour market incentives inherent in the public pension 

schemes (Baker et al. 2003, Milligan 2005, Milligan and Schirle 2008, HRSDC Round Table 2008).  One of their conclusions is that 

the GIS program as it is currently designed may have the unintended consequence of inducing low-income seniors to retire too early.   

 Our focus in this current paper relates to the issues of income security and stability from the perspective of the individual 

retiree.  One risk in particular is longevity.  Halliwell (2008) demonstrates the trend towards increasing life expectancy at age 65 in 

support of the ramification that ‘pensions must last longer…’.  From the perspective of the retiree, this problem is relevant for defined-

contribution pension plans, but not in the case of either public pension plans or defined-benefit plans.  From the perspective of the 

government, our findings do have repercussions for the long-term financial viability of the GIS and the OAS regimes. 
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 There are a few studies that have focused narrowly on the workings of the GIS regime.  Luong (2009) and Poon (2005) 

examine empirically the application and take-up rates among the eligible population.  Surprisingly, a minority of this group does not 

apply for the benefit.  Poon (2005) also compares the financial profiles of senior GIS families to senior non-GIS families.  Uppal et al. 

(2009) conduct an empirical analysis of the incidence of GIS receipt and its determinants  using the same data set that we exploit 

through the year 2006.  Those authors model the event of receiving GIS benefits for three consecutive years for those aged 66 to 68 

years.  In a similar vein as Finnie et al. (2013), their primary explanatory variables are indicators for the subjects’ prior income levels 

(including both labour market and non-labour market income), indicators for major changes in prior income levels, and proxies for the 

degree of stability of labour market income.  They determine that the probability of receiving GIS benefits was strongly correlated 

with prior income levels, but that low earnings observed at that stage of the life-cycle do not necessarily lead to later GIS receipt.  

Negative labour market and health shocks occurring between those two stages significantly increased the probability of becoming a 

GIS recipient, as did the occurrence of a spell on social assistance.  Participation in employer pension plans and RRSPs had the 

opposite impact. They do not include any dynamics in their analysis, but they do mention such effects by noting that “…some 

individuals will have income near the boundaries of GIS eligibility and cycle in and out of receipt regularly, while others may drop 

into or out of receipt because of one-time factors such as RRSP withdrawals or investment gains” (p. 11).   

In contrast to modeling the event of receipt of GIS benefits when the individual is in his/her mid-60s, we include all 

observations of GIS receipt at an annual frequency until the individual is no longer observed in order to derive and analyze transitions 
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in and out of GIS-receipt status.  The methodology for this task is borrowed from a number of studies from the literature dealing with 

poverty dynamics for the working-age population (Finnie and Irvine (2008), Finnie and Sweetman (2003)).   

 Our paper is somewhat in the spirit of LaRochelle-Côté et al (2012).  Although those authors do not deal directly with GIS benefits, 

they do focus on the income security of Canadian seniors, with a particular emphasis on the effects of widowhood or divorce.  Their primary 

outcome variable is the income replacement rate, and they use the LAD file as well.  A novel aspect is their breakdown of the replacement rate 

according to quintile of the overall income distribution.  They determine that marital dissolution has a greater effect among women in higher 

quintiles, which they attribute to the greater availability of transfer income (such as GIS and OAS benefits) for women of low-income status;  

“…the present public pension system mitigates much of the potentially negative effect of widowhood and divorce on women`s incomes (p. 490)  

Among men, however, the events of divorce or widowhood have little impact on the income replacement rate.   

 It is instructive to describe briefly the rules and the provisions for the GIS benefit.  This summary is borrowed partially from 

Milligan and Schirle (2008).  It is paid to eligible residents of Canada aged 65 years or older.  One must also qualify for OAS benefits 

but receive little in the way of other income.  Pensioners must initially take the initiative to apply for the GIS benefit, but thereafter 

they no longer need to re-apply provided that they file an income tax return each year.  The payment of GIS benefits is based on this 

filing requirement, which in turn permits us to observe the event of GIS receipt.  Like the CPP and the OAS benefits, it is indexed to 

consumer price inflation, but unlike those benefits, it is not taxable.  As of 2012, the maximum monthly GIS benefit was $ 739 for a 

single individual and $ 490 for each spouse or partner of a couple (for a total combined benefit of $ 980).  In the latter case, each 
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partner declares his/her allocation separately on his/her tax return.  Eligibility for the GIS depends on the reported income of the 

beneficiary, which is determined in the same fashion as for federal income tax purposes, with the exception that OAS income is 

exempted.  

Technically, benefits under either the GIS or the OAS programs are payable separately to individuals rather than couples.  In 

the case of beneficiaries with partners, the combined income must be declared and is taken into account in the determination of the 

benefits, and the amount depends on the pensioner’s marital status.  There are two basic components of the benefit.  The first applies 

to a) single pensioners, including widowed, divorced, or separated persons, and to b) married pensioners whose partners do not receive 

either the basic OAS pension or the OAS spousal allowance (paid to partners of an OAS recipient between the ages of 60-65).  The 

second component applies to couples for whom both spouses are OAS pensioners.  In this case, both spouses/partners receive the GIS 

benefit, but the per-person amount is lower than in case a).1     

 Given its income-tested nature, the GIS payments are subjected to very high clawback rates.  For each marginal dollar of 

income received from any source, the GIS benefit is reduced by $ 0.50 for the singles’ benefit and by $ 0.25 for each partner of the 

                                                 
1 More specifically, there are four categories of GIS recipients:   Unattached GIS recipients (the never-married, the widowed, divorced, etc.).  These individuals 

can also collect OAS benefits.  b)  GIS recipients whose spouse/partner is also a GIS recipient.  Both of these individuals can also collect OAS benefits, but the 

per person amount for the GIS is lower.  c)  GIS recipients whose spouse/partner receives no income-tested benefits under the OAS program, either the GIS or 

the Spousal Pension Allowance (but might still receive regular OAS).  The maximum benefit entitlement is the same as in case a).  d)  GIS recipients whose 

spouse/partner receives the Spousal Pension allowance. The GIS recipient has the same maximums as a GIS recipient under category (b).  The Spousal Pension 

Allowance maximum is always equal to the maximum combined GIS and OAS for a GIS recipient in the married category.  For the couple, the total would be the 

same as for category (b). 
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married peoples’ benefit.  In 2012 the break-even annual income level at which the entire GIS benefit is phased out was $ 16,368 for a 

single and $ 21,648 for a couple in the case for which both are GIS recipients.  The phase-out thresholds vary according to marital 

status and whether the spouse received the Spousal Pension Allowance, regular GIS, or neither benefit.2   

 

3.  Data  

The Longitudinal Administrative Database (LAD) has the advantage of allowing the researcher to generate very large sample 

sizes, as it now consists of a 20 % sample of the underlying population of adult Canadians.  The frequency is annual.  It contains 

detailed information on both the levels of income and a breakdown of income by source.  Its longitudinal nature allows us to track 

individuals for long periods of time (up to 26 years in some cases), which we do in order to derive transitions. 

 The critical record is a flag for receipt of GIS benefits, which is reported at individual level and is labeled “Net Federal 

Supplements – GIS or spouse’s allowance”.  For individuals aged 65 years, the amount reported could be either the spousal allowance, 

the GIS, or a combination of both (spousal allowance received for the period before his/her 65 birthday, and GIS received after it).  If 

the individual is 66 or older, the amount reported refers unambiguously to GIS.  Given that we are dealing with a discrete choice of 

                                                 
2 The regulations regarding the spousal pension allowance are more complicated.  It is paid only to individuals between 60 and 64 years of age.  As our analysis 

is restricted to those retirees aged 65 and over, we do not sample anyone who receives it.   
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whether or not the individual received GIS benefits, this particular distinction is not relevant for our analysis.3  Before 1992, this 

information was reported as part of the overall non-taxable income, rather than reported separately, and thus an explicit entry for GIS 

income was not available in the LAD.  Moreover, the LAD file before 1992 was not representative of all of the relatively low-income, 

senior individuals because they had little incentive to file a tax return.  Since 1992, however, not only is GIS information reported on a 

separate line on the tax return, but also it should contain more accurate information for a representative sample of adult Canadians due 

to the fact that starting in that year, it has been required that these ‘net federal supplements’ be reported and included in total income.  

This information is then used to calculate the appropriate rebate for the payment of the value added taxes.  For this reason, almost all 

low-income individuals who start receiving federal supplements have an incentive to file a tax return.  Our sampling years therefore 

commence in 1992.     

 Eligibility for the GIS benefit is determined half-way through the current calendar year based on the level of income that was 

declared in the previous calendar year.  Benefits are then paid at that revised rate from July 1 of the current year until June 30 of the 

following year, at which time eligibility will be re-evaluated based on the income that was declared during the current calendar year.  

The last half of any year over which eligibility is determined thus overlaps with the first six months of payment of the GIS benefit.  

Due to the particularities of these eligibility conditions and to lags in processing payments, it is possible for a 65-year old worker to be 

                                                 
3 Because we restrict our sample to those aged 65 or older, there is only one case in which the spousal allowance enters into our analysis, namely that of an 

individual who is turning 65 and has a spouse or partner between 60 and 65 years of age and who is receiving the spousal allowance before his/her birthday in 

that year.  In cases for which there is no partner between 60 and 65 years of age, this individual must be a GIS recipient for the reference year. 
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eligible for the GIS benefit and receive it without that benefit being reported on his/her tax return for that same calendar year.  In this 

case, the benefit would not be reported for that year in the LAD file, and that worker-year observation would be mis-classified.  

Almost all cases of receipt or non-receipt, however, should be correctly reported for the reference year during which the individual 

turns 66 years old.  We include all individuals who are 65 years or older in our estimating sample, but we take account of their age in 

the reference year in order to take account of these reporting issues.   

 We make no attempt to account for the labour force status of the subjects for two reasons. First, as Halliwell (2008) points out, 

the event of formal retirement from the labour force does not have a precise definition, and it is not straightforward to pinpoint the 

exact timing.  Second, we view it as a secondary issue that is not central to our primary focus on this particular social insurance 

regime.  We are interested in those who meet the age eligibility criteria for GIS receipt.  Any such individual who is not retired from 

the labour force will not qualify for that benefit, and indeed is not targeted by the program.    

 

4.  Empirical Approach 

 The outcomes are transitions into and out of the state of GIS receipt.  To this end we exploit the longitudinal nature of the data 

by tracking individuals from age 66 and thereafter.  First we calculate descriptive statistics in order to show how common those 

transitions are after the initial point of age eligibility.  For the econometric analysis, there are two sets of equations: one for entries and 

one for exits.  The first equation for entries models the specific transition of initial entry into the GIS regime upon reaching the age of 
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eligibility.  The second equation models on an annual basis the event of transitioning from the state of non-receipt to the state of 

receipt.  The risk set consists of those who are at least 66 years old and have not received GIS benefits during the first two years of 

potential eligibility: i.e. ages 65 and 66.  Although this is a selected sample, it is well-defined and is designed to address the question 

of whether the individual loses eligibility over time.  The second group of equations models the event of exiting the state of GIS 

receipt conditional on current receipt of benefits.  The first exit equation models the probability of this event, while the second 

equation consists of a hazard model that includes a duration term in order to capture duration dependence effects.  In this instance the 

risk set and the event are very well-defined, and so the initial conditions problem should not come into play.     

The explanatory variables are divided into three major types:  demographic attributes, calendar year, and geographic variables.   

The demographic attributes are the following:  current age, cohort year (identified by when they turned 65), gender, a change in 

marital status, minority language status, residency status in Canada, and immigrant status (including indicators for years since 

immigration).4 There is a set of binary variables that is included to capture the effects specific to cohort year.  In addition to reflecting 

business cycle effects, we search for evidence of the impact of certain policy changes, such as the outreach program that was 

implemented in 2002.  This policy measure was designed to better inform potential beneficiaries of their entitlements and to facilitate 

their applications for GIS benefits – an awareness campaign targeting low-income retirees.  In 2003 HRSDC also streamlined the 

                                                 
4 According to program regulations, any recipient must have been residing in Canada for 10 years in order to qualify.  Therefore, certain immigrants will not 

qualify.   
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application process.  In order to strengthen the incentive for recipients to work part-time, in 2008 the implicit tax rate applied to labour 

market earnings was cut considerably.  It is probable, however, that the change in 2008 occurred too late in order for us to discern its 

effect based on our sample.  The geographic variables include the province of residence and the area-size-of-residence, which is a 

measure of population density and the urban/rural split.   

 

5.  Empirical Results 

Need discussion of descriptive statistics for exogenous variables for the very fullest sample – and those statistics have to be calculated 

and placed in an appendix  

  

5.1  Descriptive Statistics of Dynamics 

 Tables 1 and 2 contain the relative frequencies for the probability distribution of a particular measure of GIS incidence.  It is 

the count of the number of years during which an individual reported receiving GIS benefits over a five-year window; the possible 

realizations are 0,1,2,3,4, and 5.  In table 1 (2), the underlying population is all individuals who are between 66 and 70 (71 and 75) 

years of age (inclusive), whom we track for the entire five-year interval.  The values, listed in the first six columns, sum horizontally 

to unity.   
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 The top line of Table 1 contains the figures for the entire sample.  While approximately 68 % of all of our sample does not 

receive GIS benefits when they are 66, only 58.6 % of them do not receive GIS benefits during any year during which they were older 

than 65 but younger than 71.  At the opposite end of the dependence spectrum, 26.2 % of them receive it during every single year over 

this window of eligibility.  In the middle range of the distribution, 15.2 % receive GIS benefits for only part of the window of 

eligibility (4.8 + 3.8 + 3.3 + 3.3).  The figures reported in the last column of Table 1 reflect the proportion of all beneficiaries that 

exhibit persistent use, defined as receiving benefits for longer than 3 years over the 5-year window.  The value for the overall sample 

is 71.3 %  ((3.3 + 26.2) / (100 – 58.6)), indicating that conditional on some use, over 70 % display persistent use, but that a significant 

minority of users do not rely heavily on GIS benefit.  We label the group that received benefits for up to 3 years of the five-year 

window intermittent users.  For the older age group (i.e. 71-75 years old), the figure for the persistent users increases from 71.3 % to 

77.8 % (Table 2), as does the share that received benefits during all 5 years (26.2 % to 29.5 %).  On the other hand, the proportion of 

the age-eligible population that does not claim the GIS benefit at all increases only slightly from 58.6 % to 59.1 %.    

The rows below the top line of tables 1 and 2 display the distribution of years of receipt cross-tabulated by the attributes of 

cohort, gender crossed with marital status, immigration status, province, area size of residence, and minority language status.  All of 

these attributes are measured at the age of 66 years.  Starting around 1996, the share of those senior citizens who did not receive GIS 

benefits at all between the ages of 66 and 70 trends downward, which implies that some of the other relative frequencies (for the 

realizations of 1,2,3,4, and 5 years of receipt) must have risen over this period.  These increases appear to have been fairly equally 
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distributed across the other nodes.  Conditional on having benefitted for at least one year, however, the share who exhibited persistent 

use trends downward from almost three quarters to just over two-thirds, while the importance of the intermittent recipients was rising 

gradually.    

 The breakdown by gender crossed with marital status indicates that the latter attribute plays a far more important role in 

determining incidence rates.  Unattached individuals are much more dependent on the GIS regime.  Conditional on having received 

GIS benefits at all, over 80 % of this group, whether male or female, were persistent users.  Whereas 42 % of single women and 47 % 

of single men did not receive any benefits at all, the corresponding figures for couples are 66 % and 62 %.    

 Immigration status is also an important determinant of GIS receipt patterns. 59 % of the Canadian-born (this category also 

includes immigrants who landed over 15 years ago) did not receive GIS benefits at all during the five-year window, but this rate drops 

sharply to 13.5 % for those immigrants who landed 10-15 years ago (and thus likely met the residency rule).  That particular 

demographic group also exhibits a very high degree of persistence; 93 % of recipients took up benefits for virtually the entire five-year 

window of eligibility. By contrast, conditional on receiving GIS benefits for at least one year, immigrants who arrived more recently 

were much less likely to receive benefits for all five years, perhaps because they had to wait until they reached their late 60s before 

they met the residency requirements.      

In regards to the provincial patterns, the east-west divide is striking for both the broad measure of incidence as well as the 

measure of persistent take-up; they are much higher for the five eastern provinces.  The case of Newfoundland and Labrador is a 



 16 

salient outlier – only 31 % of that population does not collect benefits at all over the window of eligibility, compared to 67 % in 

Ontario. 

The calculated proportions of individuals transiting in and out of GIS receipt status are shown in figures 1 and 2.  Figure 1 

displays the entry rate by age: the proportion of each age group that transits from the state of non-receipt in the prior year to the state 

of receipt in the current year.  32.4 % of those who were 64 years old in the earlier period (and thus ineligible) are receiving it by the 

time they are 66 years old.5  Another 4.2 % enter the state of receipt by the time they are 67 years old (left-most bar).  This estimated 

transitional probability falls to just over 3 % at age 74, and then rises monotonically up to 5.8 % by the time the individuals reach the 

age of 90.  This age profile of the conditional probability of entry exhibits a U-shape.  The estimated proportion of entries cross-

tabulated by calendar year (averaged over all cohorts) is volatile, ranging from 2.5 % in 2000 to 7.1 % in 2002, which was up from 2.8 

% in 2001 (not shown).  That particular jump might reflect the outreach initiative that was mentioned above.   

The calculated proportions of exit from GIS status in the current period conditional on receipt in the preceding period are 

displayed in figure 2.  It is clear that the event of exit is not uncommon; while most recipients who receive GIS benefits at age 66 will 

continue to benefit thereafter, a non-trivial minority leave the rolls at least for one year.  The first bar shows that conditional on having 

received GIS benefits at age 66, 8 % of such individuals no longer receive it by age 67.  Among those who do receive benefits at age 

                                                 
5 The event of initial entry is measured over the window between the ages of 64 and 66 years (skipping over 65) due to the reporting lags that were mentioned 

earlier in this paper.   
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67, 6 % leave the rolls at age 68.  This exit proportion tends to decline monotonically to 1.8 % by age 90.  These estimated 

probabilities of exit appear to exhibit a pattern of negative duration dependence; the longer that an individual has been receiving GIS 

benefits, the lower the probability of exit.   

The values for the exit rate by calendar year (averaged over all cohorts) range from 2.5 to 4 % (not shown).  The lowest values 

occurred in 1994 and 2001, while the highest value occurred in 2008.  There is no obvious visible trend.  The exit rate was quite stable 

between 2003 and 2007 at about 3.5 %.    

  

5.2 Multi-variate Analysis of Dynamics 

The first set of regressions consists of transition models that do not include any duration terms.  There are a total of nine 

specifications that model three distinct observed events for three different samples: men pooled with women, men, and women.  The 

first endogenous variable is the probability of transiting to GIS receipt at the stage of initial age eligibility.  For the prior period, the 

individual is 64 years old (and therefore not receiving benefits), while for the subsequent period, he/she is 66 years old, and might be 

receiving GIS benefits.  The second endogenous variable is the probability of entering the state of GIS receipt after age 66 conditional 

on not having received it in the preceding period.  For an individual who is 67 years old, this can be interpreted as the hazard 

probability of entry given that he/she did not receive benefits when he/she first met the age eligibility criterion.  We track this 

individual on an annual basis for every subsequent year for which he/she did not receive benefits.  For each of these consecutive 
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observations, we model the hazard probability of entry given that he/she did not receive benefits in the preceding period.  For most of 

our subjects, there are multiple observations that are treated as independent.  The third endogenous variable is the probability of 

exiting the state of GIS receipt after age 66 conditional on having received it in the preceding period.  For an individual who is 67 

years old, this can be interpreted as the hazard probability of exit given that he/she did receive benefits when he/she first met the age 

eligibility criterion.  We track this individual on an annual basis for every subsequent year for which he/she did receive benefits.  For 

each of these consecutive observations, we model the hazard probability of exit given that he/she did receive benefits in the preceding 

period.   

The observed transitions are generated by fluctuations in income levels around the income thresholds above which the subject 

no longer qualifies for GIS benefits.  Those thresholds are determined by marital status and whether or not a recipient has a spouse 

younger than 65.  A fairly small increase (decrease) in income can occasion a loss (gain) in eligibility, which translates into a discrete 

change in the value of our binary regressand.      

The set of exogenous variables includes the full sets of age and cohort dummies as well as indicators for changes in marital 

status, current province of residence, current area size of residence, current majority language status, and current immigration status.  

The provincial effects are specified by a set of binary indicators for 11 provinces and territories, with Ontario serving as the reference 

category.  We retain in our sample those who do not report a province of residence, and assign them to an indicator for non-residence 

in Canada.  The set of indicators for the area size of residence variable are the following:  greater than 500,000 (omitted), ii) 100,000-



 19 

500,000, iii) 30,000-100,000, iv) 15,000-30,000, v) 1,000-15,000, and vi) below 1,000.  The categories for the indicator of language 

status are those who speak French outside of Quebec, English in Quebec, and those who speak the majority language (omitted).  The 

categories for the immigrant status variables are native-born Canadians (omitted), those who immigrated i) 0-5 years ago, ii) 6-10 

years ago, and iii) 11-15 years ago.   

Our primary regression model is the linear probability model.  As this specification includes nothing but binary exogenous 

variables, the fitted values are constrained between 0 and 1.0.  The equations are estimated via the least-squares technique; the 

estimated standard errors are adjusted for clustering around the individual.  The results are listed in table 3.  The first three columns 

are for the pooled sample, the second three columns are for men, and the final three columns are for women.  Within each sample, the 

left-most column contains the results for the entry at the initial age of eligibility, the middle column contains the results for the annual 

entries after age 66, and the final column contains the results for the annual exits after age 66.    

Given the very strong empirical pattern for current marital status that was discerned in Finnie et al. (2013), we focus on the 

estimated impact of changes in marital status.  Some of the other estimated coefficients are worth a mention, however. The estimates 

for the probability of entry at the time of initial eligibility (between the ages of 64 and 66) are listed in columns one, four, and seven of 

Table 3.  As expected they are qualitatively similar to those presented in Finnie et al. (2013) for the rate of incidence, which were 

generated solely through cross-sectional variation.  We discern a marked and mostly monotonically declining trend from calendar year 
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1994 until 2007.  The point estimates are relatively high in the five east-most provinces.  In accordance with GIS regulations, the point 

estimate for non-residents of Canada is highly negative.  The point estimate for immigrants who arrived in earlier cohorts is very high.   

In the case of the equations for annual entries (columns two, five and eight of Table 3), the baseline probability is 

approximately 0.04.  The differences across provinces range in magnitude from 0.003 to 0.016.  The entry probabilities tend to be 

slightly higher in rural areas, but they are very high for immigrants who have been in Canada for 11-15 years.  Relative to the base 

category of 67 years old, the entry probability tends to fall between the ages of 67 to 74 years, to level out between 75 and 78 years, 

and increasing thereafter.  The estimated cohort effects tend to be negative and flat between 1982 and 1996 (relative to the omitted 

category of 2001), but thereafter the estimates tend to be small in magnitude.  Prior to the early 2000s, therefore, the annual entry 

probabilities were approximately one percentage point lower.  The finding that the highest values are discerned for the 2002 and 2003 

cohorts is at least consistent with the intended impact of the ‘GIS outreach’ initiatives that were launched at that time.  The estimated 

coefficients for the age effects, which represent deviations relative to the omitted age of 67 years old (i.e. the first year they are at risk 

of entry) are negative and fairly stable between the ages of 69-74.  While they are of quite low magnitude, they are relatively higher 

among men. The patterns suggest that as this sub-population ages, they are less and less likely to claim GIS benefits, but it is 

empirically unremarkable. 

 In the case of the equations for annual exits (columns three, six, and nine of Table 3), the baseline probability is approximately 

0.08.  Compared to the estimate for Ontario, the event of exit is less likely in all other provinces.  While this probability is least likely 
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in the five east-most provinces, the estimates for the western provinces are small in magnitude.  The probability of exit falls over the 

ages of 67 to 76 but essentially levels off for older ages.  The cohort-specific effects are lower in early 80s (relative to the omitted year 

of 2001), stable over the cohorts from 1987-1992, and then rising (but still negative) over the cohorts from 1993 to 1999.   The highest 

values are estimated for the 2000-2003 cohorts.    

The estimated coefficients for the changes in the marital status variable are listed in Table 3 and summarized in Text Table 1.     

For both genders, the omitted category is the case of the non-transition of staying single over the two consecutive years.  In the first 

column, which lists the effects associated with entries at the time of initial eligibility, for both genders we obtain the expected results 

that relative to those who remain single, those who remain as couples are much less likely to enter the GIS regime.  In the case of 

women, we find that relative to those who remained single, women who were married but then became single have a higher 

probability to start collecting benefits.  On the other hand, women who experienced the opposite transition of going from single to 

married status are also more likely to receive benefits, which at first glance is surprising.  In the case of men, those who were married 

but then became single have a lower probability of collecting benefits, which is the opposite finding of what is discerned for women.   

Turning to the annual transitional probabilities of entry (after the initial entry at age 65), we obtain the expected findings that 

those who have partners throughout the period are less likely to enter.  We obtain the unexpected finding that for both men and 

women, relative to those who remained single, those who got married are much more likely to start collecting GIS benefits.  On the 

other hand, in the case of women transiting from couple to single status, the estimate is positive, as expected.   
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Turning to the transitional probabilities of exit, we obtain the expected findings that those who have partners over both years 

are more likely to exit.  Surprisingly we find that for men in particular, relative to those who remained single, those who were married 

but became single are much more  likely to stop collecting GIS benefits.  The corresponding estimate for women is also positive, but 

much lower in magnitude.  In the case of both genders, for those who make the opposite transition - from single to couple status, the 

estimated impact is negative (i.e exiting is less likely), but the magnitude is very small.   

 

Text Table 1 

 Entry at initial age 

of eligibility (65 

years) 

Annual entry – older 

than 66 years 

Annual exit – older 

than 66 years  

Men 

Couple to couple -0.155*** -0.006*** 0.037*** 

Single to couple 0.006 0.244*** -0.004*** 

Couple to single -0.066*** 0.002** 0.17*** 

Women 

Couple to couple -0.228**** -0.01*** 0.013** 
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Single to couple 0.078*** 0.194** -0.003* 

Couple to single 0.061*** 0.082** 0.025*** 

Baseline prob. 0.32 men, 0.37 

women  

0.04** 0.08** 

 

 Some of the results listed in Text Table 1 merit further discussion, in particular the strong positive effects on entry that were 

discerned for those transiting from single to married status.  For all three events listed in columns above, well under 1 % of the sample 

in the risk set experienced that transition; these are thus very particular samples.  It is possible that certain anomalous, unobservable, 

and endogenous influences are at work rendering the change in marital status a choice variable in these particular instances.  A single 

individual that is not receiving GIS benefits during the first period but who is planning to marry in the second period will probably 

consider the financial repercussions as far as sharing the living expenses and GIS eligibility are concerned.  If the new spouse has little 

or no income, the couple could conceivably qualify for GIS benefits.    

 With respect to the transition from couple to single status, between 1.5 and 3 % of the sample is affected.  The following 

scenario could render it more likely for the newly single individual to exit from GIS status during the next period, although it seems 

counter-intuitive.  When a spouse dies, the ceiling that applies to income that can be received before the GIS benefit is clawed back 

increases on a per-person basis, which has the effect of loosening the eligibility criteria for singles, which in turn militates towards 

remaining on GIS.  On the other hand, the surviving spouse obtains part of the late spouse’s CPP benefit, which raises the survivor’s 
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income a bit and militates toward leaving the state of GIS receipt.  Furthermore, any death benefit that is paid out in the form of 

income will also count against GIS receipt for only that particular year.  The latter two effects might dominate the former in ceratin 

circumstances.  In the case of decisive one-time payments, the individual might fall back into GIS receipt status in subsequent years.  

This estimated effect is much stronger for men, which is sensible because usually they have the higher incomes.  More generally, 

irrespective of marital status or changes thereof, there is quite a large cluster of individuals whose incomes are close to the 

qualification threshold and who are thus susceptible to falling below it (and becoming eligible) in one year but also susceptible to 

climbing above it (and losing eligibility) in a subsequent year.   

The second set of regressions consists of hazard models that are based on the transition equations but include duration terms.  

The focus is on the effect of the preceding spell length on the conditional probability of a transition.  The events that are incorporated 

into the hazard model for exits are: i) exiting given that the subject received GIS benefits at the point at which he/she was previously 

eligible (i.e. age 66 years or older, and ii) a re-exit from a subsequent spell of GIS receipt.  The age and the duration effects are 

identified through the following channels.  First, individuals can commence their initial spells of GIS receipt at different ages, e.g. 66, 

67, 68, etc.  Second, for some individuals, the hazard equation also includes observations from subsequent spells of GIS receipt. 

The event for the hazard model for entries is the opposite, namely the act of entering the GIS regime given that the subject did 

not receive benefits when he/she was initially eligible (i.e. 66 years of age).  No subsequent entries into spells of GIS receipt are 
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included in this equation.  It is not possible, however, to identify the effects of the duration terms separately from the effects of the age 

terms, because the duration terms are perfectly collinear with the age terms.  This model is therefore not estimated. 

Two well-known but special cases of duration effects are positive (or negative) duration dependence, under which the 

probability of exiting becomes monotonically more (less) likely the longer the preceding spell of receipt.  One might anticipate a 

pattern of negative duration dependence, with exiting becoming less and less likely as time passes.  We impose few restrictions on the 

empirical structure of duration dependence by specifying it with a flexible, semi-parametric form using a set of categorical variables 

for the length of the preceding spell.  The structure of the estimated duration terms takes the form of a step function; these binary 

indicators are labeled T + 1 through T + 10, with T + 1 serving as the omitted category.6 

In the interests of expositional brevity, we show only the estimated coefficients of the duration terms as plots.  The estimated 

coefficients of the remaining covariates hopefully do not change too much.  Figure 3 reveals a strong pattern of negative duration 

dependence for the probability of exiting from a spell of GIS receipt given that it has continued through the preceding year.  Two step 

functions are plotted: one that includes the effects of the age terms and one that excludes them.  Relative to the omitted category of the 

first year they are at risk of exit (year T + 1), the hazard probability of exit is 0.08 lower when the age variable is included, and 0.04 

                                                 
6 To give an example, T + 2 will assume a value of unity in the exit equation if a subject has been receiving GIS benefits for two consecutive years.  It is 

the second year during which he/she was in the risk set for exiting.     
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lower when it is excluded.7  Thereafter there is a strong pattern of negative duration dependence which flattens out at year T + 6.   

When the age terms are excluded from the equation, the structure of the hazard remains, but it declines in magnitude such that the 

negative duration dependence pattern is not as sharp.  The regressions results for men and women are very similar qualitatively and 

fairly similar quantitatively.   

   

6.  Conclusion 

 This paper consists of a statistical and econometric analysis of the dynamic aspects of the receipt patterns of Guaranteed 

Income Supplement, which is a critical component of Canada’s social safety net for retired persons.  Somewhere in the neighborhood 

of 30 % of Canadians claim these benefits as soon as they reach the minimum age of eligibility and subsequently remain dependent on 

them.  On the other hand, there is a huge potential for age-eligible individuals to transition in and out of the state of receipt because a 

significant minority of them have income levels that are close to the qualification threshold, and who are thus susceptible to falling 

below it (and thus becoming eligible) in one year but also susceptible to rising above it (and thus losing eligibility) in the subsequent 

year.  One important influence generating such transitions, to which we pay particular attention, is changes in marital status, which 

typically simultaneously affects the income level as well as the qualification threshold.  The interplay between changes in marital 

                                                 
7 This corresponds to the case of single males who are 66 years old, of the 2001 cohort, born in Canada, residing in Ontario, situated in the largest area size of 

residence who was not previously self-employed, not receiving EI, not unionized, and not contributing to an RRSP.   
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status and the concomitant changes in entitlement to other public pension programs engenders a lot of such passages.  We also analyze 

the effects of the individual’s current age and cohort-specific effects on entries and exits from the GIS regime.     

Our univariate results indicate that some beneficiaries do not receive benefits when they first reach the age of eligibility of 65 

years, but then subsequently enter the regime at older ages.  While almost three quarters of the group of recipients between 66 and 70 

years of age display a pattern of persistent use, a significant minority of recipients do not rely on GIS benefits over that entire window 

of eligibility.  The average annual entry rates by age among those eligible for GIS benefits display a saucer-shaped profile, falling 

from 4.2 % for 67-year olds to 3 % for those in their mid-70s, and then rising to 5.8 % by age 90.  We discerned a spike in the entry 

rate in the year 2002, which corresponds with the ‘GIS outreach initiative’.  The univariate average annual exit rates by age among 

those receiving GIS benefits are calculated at 8 % for 67 year-olds, and they decline monotonically thereafter.   

For the multi-variate transition equations, the probability of exiting conditional on receipt of GIS benefits during the preceding 

year declines monotonically between the ages of 67 and 76, and subsequently levels off.  Relative to native-born Canadians and long-

time immigrants, more recently-arrived immigrants have a very high probability of entry.  Women who transit from married to single 

status are more likely to enter the GIS regime.  The hazard model for the risk of exiting the GIS regime conditioned on the duration of 

the on-going spell of receipt reveals a sharp pattern of negative duration dependence; leaving the GIS rolls becomes less and less 

likely the longer that spell lasts.  The probability of entering the GIS regime conditioned on the event of not having received the 
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benefit when one is initially eligible (i.e. at age 66), which we label ‘delayed entry’, becomes less and less likely the older the 

individual becomes.     

There is a large agenda for future research that could be derived from this data set by exploiting information on the amounts of 

GIS benefits received rather than just modeling discrete transitions in and out of the state of GIS receipt. One could focus more 

sharply on the specific channels that generate the passages, such as decomposing the transition into a change in the qualifying 

threshold versus a change in the income level.  If the case of the latter, one could determine which type of income rose or fell.  There 

are a number of additional related topics that could be investigated, such as delayed entry into the GIS regime caused by individuals 

exhausting their savings, delayed retirement from the labour force, or converting savings into annuitized income flows.  Among 

individuals in their mid-60s, one could examine the interface between social assistance receipt and GIS receipt, as there is a seam 

between coverage of the two income maintenance regimes (one federal and one provincial) as individuals turn 65 years old.   
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Table 1 

relative frequencies of # of years taking GIS over a 5-year period when aged 66-70 

 

0 
years 

1 
years 

2 
years 

3 
years 

4 
years 

5 
years proportion of 

 
      

persistent  

 
      

beneficiaries 

 
      

 Overall 58.6 4.8 3.8 3.3 3.3 26.2 71.3 

        Cohort 

       1991 59.1 4 3.3 3.2 3.6 26.8 74.3 
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1992 59 3.9 3.5 3 3.7 26.9 74.6 

1993 58.9 4.2 3.4 2.9 3.1 27.5 74.5 

1994 60.1 4 3.3 2.6 3.1 26.8 74.9 

1995 60.2 4.2 3.3 2.9 3 26.3 73.6 

1996 60.3 4.2 3.1 2.7 3.1 26.5 74.6 

1997 59.4 5.4 3.3 2.8 2.9 26.3 71.9 

1998 58.6 5.4 4.5 2.9 3 25.5 68.8 

1999 57.6 5 4.3 4.2 3.3 25.6 68.2 

2000 57.1 5.4 4.2 3.9 3.6 25.7 68.3 

2001 57.5 5.1 4.6 3.8 3.6 25.5 68.5 

2002 56.9 5.7 4.3 4.1 3.6 25.5 67.5 

2003 57.3 5.4 4.4 3.9 3.5 25.5 67.9 

        
Gender & Marital Status at age 66 

       Single Male 47.2 4 3.4 3.2 3.7 38.6 80.1 

Single Female 42.3 4 3.3 3.1 3.3 44 82.0 

Male with a spouse 62.1 5.5 4.2 3.9 3.9 20.5 64.4 

Female with a spouse 65.9 4.6 3.7 2.9 2.6 20.3 67.2 

        
Immigration Status at age 66 

       recent immigrant - < 5 years 89.8 3 1.6 1.2 1.5 3 44.1 

landed for 6-10 years 19 13.9 15.5 16.5 15.8 19.3 43.3 

landed for 10-15 years 13.5 1.8 1.7 2.6 3.8 76.6 92.9 

Canadian born or landed over 15 years 59.2 4.7 3.7 3.2 3.1 26.1 71.6 

        Province at age 66 

       NF 30.5 3.4 3.1 3.1 3 56.9 86.2 

PEI 46.5 4.8 3.6 3.6 4 37.5 77.6 

NS 51.2 4.4 3.3 3.2 3.1 34.8 77.7 

NB 45.5 4.4 3.4 3.1 3 40.5 79.8 

QC 47.3 4.6 3.9 3.4 3.7 37.1 77.4 

ON 66.7 4.9 3.8 3.2 3 18.3 64.0 
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MN 58 5 4 3.4 3.3 26.2 70.2 

SK 57.1 4.6 4 3.8 3.9 26.7 71.3 

AB 60.7 5 3.8 3.4 3.4 23.7 69.0 

BC 64.3 5 3.9 3.4 3.3 20.1 65.5 

Territories 44.8 5 5.4 4.8 4.4 35.5 72.3 

Non-resident 95.8 1.5 1.6 1 
  

0.0 

        
Area Size of Residence at age 66 

       Urban, 500,000 and more 62.6 4.7 3.7 3.2 3.2 22.6 69.0 

Urban, 100,000-499,999 65 4.7 3.7 3.1 2.9 20.7 67.4 

Urban, 30,000-99,999 57.9 4.9 4 3.3 3.3 26.6 71.0 

Urban, 15,000-29,999 55.7 4.8 4.1 3.4 3.2 28.9 72.5 

Urban, 1,000-14,999 50.3 4.7 4 3.5 3.7 33.8 75.5 

Rural, below 1,000 44.3 5.3 4.1 3.8 4.1 38.3 76.1 

        
Minority Language at age 66 

       Majority 58.8 4.8 3.8 3.3 3.3 26 71.1 

English in QC 57.9 4.7 3.8 3.2 3.4 26.9 72.0 

French outside QC 43.2 3.8 3.4 2.9 3.2 43.6 82.4 

        # of years in low income status - non-elderly 73.6 8.1 5 3.9 3.6 5.9 36.0 

adult population - 1992-1996 

      Notes: 
       1. For Individuals who were either a tax filer or an imputed person in each year of the 5-year period. 

2. All information on characteristics is based on the status of the person in the first year of the 5-year 
period. 

3. The proportion of beneficiaries who are persistent users is calculated as the sum of those who claimed 

4 of 5 years divided by the number of total beneficiaries 
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Table 2 

Regression Estimates of annual Entry/Exit probabilities 

linear probability model, broad sample (1982-2008 cohorts) 

 
initial entry annual entry annual exit initial entry annual entry annual exit initial entry annual entry 

annual 
exit 
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men and women men women 

 
                  

age of individual   
 

  
            

67 omitted     
 

              

68   0.001*** -0.019***   0.002*** -0.012***   0.000*** -0.025*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

69   -0.002*** -0.022***   -0.003*** -0.011***   -0.001*** -0.031*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

70   -0.004*** -0.026***   -0.006*** -0.015***   -0.002*** -0.035*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

71   -0.004*** -0.027***   -0.007*** -0.019***   -0.002*** -0.033*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

72   -0.005*** -0.023***   -0.008*** -0.015***   -0.003*** -0.029*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

73   -0.004*** -0.033***   -0.008*** -0.027***   -0.001*** -0.038*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

74   -0.005*** -0.032***   -0.008*** -0.027***   -0.001*** -0.035*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

75   -0.002*** -0.039***   -0.006*** -0.036***   0.001*** -0.041*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

76   -0.001 -0.040***   -0.005*** -0.041***   0.004*** -0.040*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

77   0.000 -0.041***   -0.005*** -0.041***   0.005*** -0.041*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

78   0.001** -0.042***   -0.004*** -0.044***   0.006*** -0.042*** 

 
  (0.000) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

79   0.002*** -0.042***   -0.004*** -0.044***   0.007*** -0.041*** 

 
  (0.001) (0.001)   (0.001) (0.001)   (0.001) (0.001) 
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80   0.004*** -0.041***   -0.003*** -0.045***   0.009*** -0.041*** 

 
  (0.001) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

81   0.006*** -0.042***   0.000 -0.047***   0.011 -0.041*** 

 
  (0.001) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

82   0.008*** -0.042***   0.002* -0.047***   0.015* -0.041*** 

 
  (0.001) (0.001)   (0.001) (0.001)   (0.001) (0.001) 

83   0.010*** -0.041***   0.003*** -0.047***   0.017*** -0.039*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

84   0.015*** -0.040***   0.007*** -0.045***   0.021*** -0.039*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

85   0.018*** -0.040***   0.010*** -0.044***   0.026*** -0.039*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

86   0.013*** -0.038***   0.010*** -0.042***   0.016*** -0.037*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

87   0.013*** -0.039***   0.008*** -0.043***   0.018*** -0.039*** 

 
  (0.001) (0.001)   (0.002) (0.002)   (0.002) (0.001) 

88   0.014*** -0.038***   0.011*** -0.040***   0.017*** -0.039*** 

 
  (0.002) (0.001)   (0.002) (0.003)   (0.002) (0.001) 

89   0.011*** -0.037***   0.008*** -0.045***   0.015*** -0.035*** 

 
  (0.002) (0.001)   (0.003) (0.003)   (0.003) (0.002) 

cohort - year turning 65                   

2001 omitted                   

1982   -0.014*** -0.020***   -0.018*** -0.020***   -0.011*** -0.018*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

1983   -0.015*** -0.019***   -0.019*** -0.021***   -0.012*** -0.016*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

1984   -0.016*** -0.015***   -0.019*** -0.016***   -0.014*** -0.014*** 
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  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

1985   -0.017*** -0.015***   -0.020*** -0.016***   -0.014*** -0.014*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

1986   -0.017*** -0.014***   -0.020*** -0.015***   -0.014*** -0.013*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

1987   -0.016*** -0.013***   -0.018*** -0.015***   -0.014*** -0.011*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

1988   -0.016*** -0.012***   -0.018*** -0.014***   -0.014*** -0.010*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

1989   -0.014*** -0.013***   -0.017*** -0.015***   -0.012*** -0.010*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

1990   -0.013*** -0.011***   -0.015*** -0.013***   -0.011*** -0.009*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

1991   -0.012*** -0.011***   -0.014*** -0.013***   -0.010*** -0.008*** 

 
  (0.001) (0.001)   (0.001) (0.002)   (0.001) (0.001) 

1992 0.026*** -0.012*** -0.010*** 0.025*** -0.013*** -0.014*** 0.026*** -0.010*** -0.007*** 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.001) 

1993 0.032*** -0.013*** -0.010*** 0.036*** -0.015*** -0.014*** 0.028*** -0.011*** -0.007*** 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.001) 

1994 0.027*** -0.012*** -0.009*** 0.025*** -0.015*** -0.013*** 0.028*** -0.009*** -0.006*** 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.001) 

1995 0.017*** -0.010*** -0.008*** 0.019*** -0.011*** -0.012*** 0.015*** -0.008*** -0.005*** 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.001) 

1996 0.014*** -0.010*** -0.008*** 0.013*** -0.012*** -0.010*** 0.015*** -0.007*** -0.006*** 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.001) 

1997 0.016*** -0.008*** -0.006*** 0.016*** -0.009*** -0.008*** 0.016*** -0.007*** -0.005*** 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.001) 

1998 0.011*** -0.006*** -0.005*** 0.016*** -0.007*** -0.010*** 0.007*** -0.004*** -0.002*** 
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(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.001) 

1999 0.006** -0.003*** -0.004*** 0.010** -0.005*** -0.008*** 0.003** -0.001*** -0.002*** 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.001) 

2000 0.007** -0.002*** -0.002 0.007 -0.002* -0.003* 0.007 -0.003* -0.000* 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.001) 

2002 -0.005 0.002** -0.002 -0.008* 0.003** -0.003 -0.002* 0.000** -0.000 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.002) 

2003 0.001 0.002** 0.003** -0.015*** 0.005*** -0.000 0.016*** -0.001*** 0.006 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.002) 

2004 -0.014*** -0.002* -0.007*** -0.022*** -0.002 -0.010*** -0.007*** -0.002 -0.005*** 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.004) (0.001) (0.002) 

2005 -0.016*** -0.004*** -0.002 -0.031*** 0.001 -0.010*** -0.002*** -0.008 0.005*** 

 
(0.003) (0.001) (0.002) (0.004) (0.001) (0.003) (0.004) (0.001) (0.002) 

2006 -0.028*** -0.003** -0.013*** -0.038*** 0.004** -0.016*** -0.018*** -0.010** -0.011*** 

 
(0.003) (0.001) (0.002) (0.004) (0.002) (0.004) (0.004) (0.002) (0.003) 

2007 -0.028***     -0.043*** 

 
  -0.013*** 

 
  

 
(0.003)     (0.004) 

 
  (0.004) 

 
  

 
        

 
    

 
  

sex-marital status         

 
  

  

 
  

male stay single 
omitted 

        

 
  

  

 
  

male stay couple -0.155*** -0.005*** 0.038*** -0.155*** -0.006*** 0.037***   -0.010*** 0.013*** 

 
(0.002) (0.000) (0.000) (0.002) (0.000) (0.000)   (0.000) (0.000) 

male single to couple 0.005 0.245*** -0.003** 0.006 0.244*** -0.004***   0.194*** -0.003*** 

 
(0.009) (0.004) (0.001) (0.009) (0.004) (0.001)   (0.004) (0.001) 

male couple to single -0.066*** 0.002* 0.168*** -0.066*** 0.002** 0.169***   0.082** 0.025*** 
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(0.008) (0.001) (0.003) (0.008) (0.001) (0.003)   (0.001) (0.001) 

female stay single 0.051*** 0.007*** 0.003*** 
  

 
  

  

 
  

 
(0.002) (0.000) (0.000)   

 
    

 
  

female stay couple -0.176*** -0.004*** 0.016*** 
  

 
  

-0.228*** 

 
  

 
(0.002) (0.000) (0.000)   

 
  (0.002) 

 
  

female single to couple 0.130*** 0.199*** -0.001 
  

 
  

0.078 

 
  

 
(0.010) (0.004) (0.001)   

 
  (0.010) 

 
  

female couple to single 0.112*** 0.088*** 0.028*** 

  
 

  

0.061*** 

 
  

 
(0.006) (0.001) (0.001)   

 
  (0.006) 

 
  

province         
 

    

 
  

ON omitted         
 

    

 
  

Nfld 0.305*** 0.017*** -0.038*** 0.320*** 0.017*** -0.048*** 0.288*** 0.017*** -0.030*** 

 
(0.004) (0.001) (0.001) (0.006) (0.002) (0.001) (0.006) (0.002) (0.001) 

Pei 0.116*** 0.003** -0.023*** 0.126*** 0.004* -0.030*** 0.107*** 0.003* -0.018*** 

 
(0.009) (0.002) (0.001) (0.012) (0.002) (0.002) (0.012) (0.002) (0.002) 

Ns 0.121*** 0.003*** -0.021*** 0.126*** 0.002** -0.028*** 0.116*** 0.004** -0.017*** 

 
(0.003) (0.001) (0.001) (0.005) (0.001) (0.001) (0.005) (0.001) (0.001) 

Nb 0.168*** 0.006*** -0.022*** 0.181*** 0.005*** -0.031*** 0.156*** 0.007*** -0.017*** 

 
(0.004) (0.001) (0.001) (0.006) (0.001) (0.001) (0.005) (0.001) (0.001) 

Que 0.180*** 0.017*** -0.023*** 0.186*** 0.015*** -0.028*** 0.174*** 0.018*** -0.019*** 

 
(0.001) (0.000) (0.000) (0.002) (0.000) (0.001) (0.002) (0.000) (0.000) 

Man 0.066*** 0.007*** -0.007*** 0.075*** 0.006*** -0.011*** 0.057*** 0.008*** -0.005*** 

 
(0.003) (0.000) (0.001) (0.004) (0.001) (0.001) (0.004) (0.001) (0.001) 

Sask 0.051*** 0.009*** -0.007*** 0.057*** 0.010*** -0.010*** 0.045*** 0.009*** -0.006*** 

 
(0.003) (0.001) (0.001) (0.005) (0.001) (0.001) (0.004) (0.001) (0.001) 

Alb 0.036*** 0.007*** -0.005*** 0.036*** 0.006*** -0.007*** 0.037*** 0.007*** -0.003*** 
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(0.002) (0.000) (0.001) (0.003) (0.000) (0.001) (0.003) (0.000) (0.001) 

Bc 0.011*** 0.002*** -0.006*** 0.009*** 0.002*** -0.009*** 0.014*** 0.002*** -0.003*** 

 
(0.002) (0.000) (0.000) (0.002) (0.000) (0.001) (0.002) (0.000) (0.001) 

territories 0.085*** 0.019*** -0.007* 0.082*** 0.023*** -0.016*** 0.089*** 0.014*** 0.002*** 

 
(0.015) (0.004) (0.004) (0.020) (0.006) (0.005) (0.023) (0.006) (0.005) 

non-resident on CN -0.232*** -0.031*** 0.677*** -0.218*** -0.029*** 0.733*** -0.250*** -0.033*** 0.624*** 

 
(0.005) (0.001) (0.027) (0.006) (0.001) (0.034) (0.008) (0.001) (0.040) 

linguistic status                   

majority language 
omitted 

                  

eng in que -0.079*** -0.011*** 0.010*** -0.072*** -0.010*** 0.008*** -0.087*** -0.013*** 0.011*** 

 
(0.003) (0.000) (0.001) (0.005) (0.001) (0.001) (0.004) (0.001) (0.001) 

french out of que 0.112*** 0.007*** -0.015*** 0.114*** 0.007*** -0.018*** 0.110*** 0.008*** -0.014*** 

 
(0.006) (0.001) (0.001) (0.008) (0.002) (0.002) (0.008) (0.002) (0.001) 

area size of residence                   

500 K + omitted                   

100-500 k 0.005*** 0.001*** 0.010*** 0.006*** -0.002*** 0.011*** 0.003*** 0.003*** 0.009*** 

 
(0.002) (0.000) (0.000) (0.002) (0.000) (0.001) (0.002) (0.000) (0.000) 

30-100 k 0.050*** 0.007*** 0.002*** 0.051*** 0.005*** 0.004*** 0.050*** 0.008*** 0.001*** 

 
(0.002) (0.000) (0.000) (0.003) (0.000) (0.001) (0.003) (0.000) (0.001) 

15-100 k 0.050*** 0.006*** 0.001** 0.049*** 0.005*** 0.004*** 0.050*** 0.006*** -0.000*** 

 
(0.003) (0.001) (0.001) (0.005) (0.001) (0.001) (0.004) (0.001) (0.001) 

1-15 k 0.100*** 0.013*** -0.004*** 0.099*** 0.013*** -0.006*** 0.100*** 0.013*** -0.004*** 

 
(0.002) (0.000) (0.000) (0.002) (0.000) (0.001) (0.002) (0.000) (0.000) 
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1 k and below 0.152*** 0.019*** -0.009*** 0.147*** 0.020*** -0.012*** 0.158*** 0.017*** -0.007*** 

 
(0.002) (0.000) (0.000) (0.003) (0.001) (0.001) (0.003) (0.001) (0.000) 

immigration status                   

native omitted                   

imm recent arrival   -0.218*** -0.019*** 0.044*** -0.189*** -0.018*** 0.052*** -0.246*** -0.020*** 0.041*** 

 
(0.002) (0.000) (0.006) (0.003) (0.001) (0.013) (0.004) (0.001) (0.007) 

imm arr. 6-10 years ago -0.049*** 0.121*** -0.015*** -0.052*** 0.115*** -0.024*** -0.046*** 0.127*** -0.009*** 

 
(0.004) (0.001) (0.002) (0.006) (0.001) (0.004) (0.006) (0.001) (0.002) 

imm arrive 11-15 years 
ago 

0.537*** 0.198*** -0.050*** 0.504*** 0.182*** -0.065*** 0.561*** 0.215*** -0.039*** 

 
(0.004) (0.003) (0.000) (0.007) (0.004) (0.001) (0.005) (0.005) (0.000) 

 
        

 
    

 
  

Constant 0.322*** 0.037*** 0.079*** 0.323*** 0.043*** 0.084*** 0.372*** 0.037*** 0.080*** 

 
(0.003) (0.001) (0.001) (0.004) (0.001) (0.002) (0.003) (0.001) (0.001) 

 
                  

Number of obs. 742,675 5,735,715 3,295,760 358,505 2,712,710 1,263,810 384,170 3,023,005 2,031,945 

    
      notes:  *** p<0.01, ** p<0.05, * p<0.1; standard errors in ( ); OLS regression with clustering for the individual 
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Appendix Table 1 - structure of cohorts for estimating sample  
Cohort 

year 
(aged 

65) 

Age in Calendar Year                                                     

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

1967 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 

1968 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 

1969 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 

1970 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 

1971 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 

1972 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 

1973 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 

1974 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 

1975 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 

1976 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 

1977 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 

1978 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 

1979 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 

1980 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 

1981 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 

1982 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 

1983 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 

1984 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 

1985 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 

1986 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 

1987 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 

1988 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 

1989 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 

1990 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 

1991 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 

1992 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 

1993 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

1994 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 

1995 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 

1996 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 

1997 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 

1998 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 

1999 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

2000 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 

2001 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 

2002 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 

2003 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 

2004 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 

2005 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 

2006 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 

2007 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 

2008 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 

                            *   Area in blue and yellow:  sample for the incidence analysis including everyone who is 65 or older at any point from 1992 to 2008. 

** Area in blue and yellow below the line for the 1997 cohort:   sample for second part of analysis (regression with income information at 50-52), restricted to those who are tax filers in all years of age 50-52. 

***Area in orange:  cells for which we observe income received between the ages of 50-52 years old 
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