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Abstract

Exploiting a quasi-natural experiment and using administrative data, we examine the
e�ects of the return-to-work policies’ clawback regime in Disability Insurance (DI) programs
on beneficiaries’ labor supply decisions, allowing them to collect reduced DI payments while
working. We compare two return-to-work policies: one with a single rate clawback regime
and another featuring a more generous clawback regime, where a reform further increased
its generosity. The reform caused an increase in the mean labor supply: beneficiaries
who already work, work more, and those who did not work started working. The e�ects
are heterogeneous by beneficiaries’ characteristics, and the increase is driven mainly by
top percentiles of earnings. Findings suggest an essential role for the clawback regime in
return-to-work policies and targeted policies to increase the labor supply in DI programs.
JEL classification: D3; H3; I3; J3.
Keywords: disability insurance; clawback rate; return-to-work policy, financial incentives;
labor supply.
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1 Introduction

Return-to-work policies in Disability Insurance (DI) programs allow beneficiaries to work

and collect reduced DI payments under a clawback regime characterized by earnings

thresholds, marginal clawback rates, and DI payments. These policies intend to provide

financial incentives to beneficiaries to return to the labor force and potentially improve

their economic well-being, ensure their broader integration into society, and decrease

costs. Previous studies have examined the e�ects of return-to-work policies on benefi-

ciaries’ labor supply decisions from the introduction of return-to-work policies, changes

in the DI payments, eligibility, and screening process. The findings from those studies

are mixed.1 There is incipient work on explaining these mixed findings by considering

adjustment costs in beneficiaries’ labor supply decisions (Zaresani, 2020). The increase in

work incentives induced by a policy change must be large enough to o�set the adjustment

cost if the goal is to increase the labor supply of the DI beneficiaries. The evidence on

the e�ects of clawback regimes that influence the size of the induced financial incentives,

probably due to the lack of such policy variations, is scarce, and it could be another expla-

nation for the mixed findings. Results in this area would be important for understanding

labor supply policies’ ramifications and better design of DI policies.

We examine the e�ects of return-to-work policies’ clawback regimes on DI benefi-

ciaries’ labor supply decisions. Specifically, we compare return-to-work policies in two

Canadian provincial DI programs with similar screening, eligibility criteria, and bene-

fits but di�erent clawback regimes. One is Alberta’s ”Assured Income for the Severely

Handicapped” (hereafter AISH) program, with a generous clawback regime featuring an

earnings exemption threshold,2 wherein monthly DI payments gradually get reduced as

earnings increase. A reform in April 2012 further increased its generosity, allowing the

beneficiaries to work more while collecting a larger portion of their DI payments. The
1Some studies find positive e�ects of return-to-work policies on labor supply (e.g., Ruh and Staubli,

2019; Zaresani, 2018; Vall Castelló, 2017; Kostol and Mogstad, 2014; Campolieti and Riddell, 2012).
However, some other studies find negative e�ects (e.g., Gelber et al., 2017; Maestas et al., 2013; Marie
and Vall Castello, 2012). Yet, another group of studies finds neutral e�ects (e.g., Bütler et al., 2015).

2The earnings exemption threshold in the Canadian DI program is comparable to the Substantive
Gainful Activity (GSA) in the US system. Earnings below the threshold do not a�ect DI payments.
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second program is the ”Ontario Disability Support Program” (hereafter ODSP), with a

single rate clawback regime. We estimate the causal e�ects of AISH’s clawback regime

change on beneficiaries’ earnings and labor force participation decisions in a Di�erence-in-

Di�erences (DD) framework using ODSP as a control group.3 We also provide suggestive

evidence on the relative magnitude of the substitution versus income e�ects of the reform.

To gain further insight into the e�ects of the reform apart from average e�ects, we employ

a quantile DD framework. Finally, we estimate the elasticity of earnings in the exempted

range with respect to a generosity measure of the clawback regime.

We use individual-level longitudinal administrative data on monthly earnings of AISH

and ODSP beneficiaries spanning one year and a half of pre- and two years of post-reform

obtained from the Alberta and Ontario governments. Observing monthly earnings is

essential since the earnings thresholds are monthly based. The data also has information

on beneficiaries’ characteristics, including gender, age, family structure, type of disability,

and location of residence.

Our analysis provides three main conclusions. First, a more generous clawback regime

causes an increase in the mean labor supply along with both the intensive and the exten-

sive margins. The DD model’s estimated e�ects, controlling for individual fixed e�ects,

are an 11.91% increase in the average inflation-adjusted monthly earnings and a modest

0.78% point increase in the labor force participation rate.4

Second, the estimates are heterogeneous by beneficiaries’ family structure, age, gender,

type of disability, and location of residence. The estimates are larger for men, younger

beneficiaries, those with dependents, those with psychotic disabilities, and beneficiaries
3Zaresani (2018) explores the AISH reform (the exact policy change as in our paper) to estimate

the e�ects of the generosity of DI benefits on beneficiaries’ labor supply decisions using a Regression
Discontinuity Design (RDD), exploring the discontinuous change in the generosity of the AISH’s return-
to-work policy at the month of the policy change. We are interested in investigating the e�ects of di�erent
clawback regimes of DI programs on beneficiaries’ labor supply decisions. A DD design, in contrast to
a RDD, fits our purpose better by allowing us to compare two DI programs in AISH and ODSP. We
chose ODSP as our control group for a few reasons. First, we were able to obtain administrative data on
DI beneficiaries from the government of Ontario. Second, Ontario’s DI program (eligibility criteria and
benefit levels) is more similar to Alberta’s among the other provinces (also see Appendix A.2). Third,
Ontario’s program did not have major reforms during our study period.

4Most of the e�ect in our study comes from an increase in intensive margins, unlike Ruh and Staubli
(2019) in the Austrian DI program where the reform a�ects the labor supply decisions mostly in extensive
margins. The reason is that the exemption threshold in AISH creates a kink, as opposed to a notch in
the Austrian context.
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who reside in metropolitan areas. Suggestive evidence shows that the income e�ects of the

reform are negligible and that a more generous clawback regime a�ects work incentives.

The quantile DD estimates show that the higher percentiles of the earnings are the drivers

of the increase in mean earnings. Findings suggest that targeted policies may work better

to encourage DI beneficiaries to return to work.

Third, an increase in the generosity of a clawback regime decreases the portion of the

beneficiaries with earnings in the exempted range. The estimated elasticities suggest that

a 10% increase in generosity decreases the portion of beneficiaries with earnings in the

exempted range by 11.4% and 3.3% for the beneficiaries without and with dependents,

respectively.5

Our findings provide evidence on the labor supply responses to di�erent clawback

regimes of return-to-work policies in DI programs, an important policy domain. While

the return-to-work policies aim to get DI beneficiaries into the labor force by providing

financial incentives, empirical findings on the e�ectiveness of such policies are mixed.

Hoynes and Mo�tt (1999), Benitez-Silva et al. (2011), Weathers II and Hemmeter (2011)

and Bütler et al. (2015) find no e�ects from financial incentives to work in the US and

Switzerland, and Ruh and Staubli (2019) find earnings thresholds provide work disin-

centives in an Austrian DI program. Meanwhile Zaresani (2018), Kostol and Mogstad

(2014) and Campolieti and Riddell (2012) find positive responses respectively in Norway

and Canada. Gelber et al. (2017); Maestas et al. (2013); Marie and Vall Castello (2012);

Lemieux and Milligan (2008); Fortin et al. (2004); Campolieti (2004) and Gruber (2000)

find that providing more generous benefits has negative e�ects on labor supply in so-

cial assistance programs in Canada, the US, and Spain. Garcia Mandico et al. (2020);

Borghans et al. (2014) and Staubli (2011) examine the e�ects of terminating benefits

and stricter eligibility criteria in DI programs in the Netherlands and Austria. They find

that individuals substitute DI benefits by collecting more from other social assistance

programs. Beyond a change in financial incentives, medical reassessment of DI recipients

and trial work periods in the US do not a�ect the labor supply (Autor and Duggan, 2006).
5The exemption threshold is higher for AISH beneficiaries with dependents than those without de-

pendents.
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Moore (2015) finds that losing benefits due to the removal of drug and alcohol addictions

as qualifying conditions for DI benefits increases labor supply. We contribute to this

literature by examining the impacts of financial incentives induced by the return-to-work

policies’ clawback regime on labor supply decisions.

2 Institutional background and data

2.1 DI programs

DI programs are among the largest social insurance programs in advanced countries.

OECD countries, on average, spend more than 2.5% of their GDP on these programs

(OECD, 2010). These programs provide benefits to compensate individuals for lost em-

ployment earnings due to health conditions that limit the amount or type of paid work

they can perform. These programs have been criticized for their high cost and providing

work disincentives to the beneficiaries.

Many countries are considering or have recently implemented return-to-work policies

in their DI programs to encourage beneficiaries to work.6 Return-to-work policies provide

work incentives to the beneficiaries by allowing them to work and collect reduced DI pay-

ments. For instance, as part of the Ticket to Work and Work Incentives Improvement Act

of 1999 in the US, the Social Security Disability Insurance (SSDI) program underwent a

Benefit O�set National Demonstration (BOND). BOND consists of a random assignment

test of a $1 for $2 o�set applied to annual earnings above the SSDI’s Substantial Gain-

ful Activity (SGA) threshold. BOND allows the beneficiaries in the treatment group to

retain some of their monthly cash benefits while earning more than the SGA, whereas

entirely suppressing those benefits for the control group. Various evaluations find no

confirmatory evidence of an impact of BOND on average earnings (SSA, 2018; Weathers

II and Hemmeter, 2011; Wittenburg et al., 2015).
6The UK, Norway, and Switzerland are among the countries that recently implemented policies in

their DI programs to increase the beneficiaries’ labor supply. The UK’s program allows beneficiaries to
keep half of their benefits for up to a year if they work. In Norway’s program, benefits are reduced by
$0.6 for every $1 earned above an exemption threshold (Kostol and Mogstad, 2014). Switzerland tested
a program that o�ered a conditional cash payment if DI recipients started to work or increased their
earnings (Bütler et al., 2015).
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2.2 DI programs in Canada

Canada features DI programs at both the federal and provincial levels. The federal DI

program in Canada provides benefits to individuals with medically verifiable physical

or non-physical disabilities that limit the amount of paid work they can perform. This

federal program provides short-term benefits to participants, while the eligibility criteria

are based on individuals’ employment history. This program aims to enable benefit

recipients (and their dependents) to live independently in their communities as much

as possible. However, most individuals with lifelong and severe disabilities would not

be eligible for the federal program –due to a lack of employment history– and need for

long-term assistance. The provincial DI programs complement the federal program by

providing long-term benefits to those not eligible for the federal program or those needing

more assistance. Each province operates its DI program under di�erent ministries, but

they feature comparable eligibility criteria and benefits. However, the specifics of the

programs vary across Canadian provinces. For more details on Canadian federal and

provincial DI programs, see Appendix A.

2.3 Alberta and Ontario provincial DI programs

The ”Assured Income for the Severely Handicapped” (AISH) is Alberta’s provincial DI

program. AISH is a means-tested program where eligible individuals are entitled to a

predetermined amount of assistance. The eligibility to enter the program is determined

by the applicant’s disability, age, income, and assets. Eligible individuals must be perma-

nently disabled in that there is no curative therapy to materially improve their condition

(SASR, 2010). They must also be 18–65 years old, live in the province, and be Cana-

dian citizens or permanent residents.7 An eligible benefit recipient’s and their partner’s

total assets –excluding their primary residence and means of transportation– cannot be

worth more than C$100,000. A social worker makes the final decision on an application

file after receiving all the relevant medical reports from a qualified health professional.
7Beneficiaries older than 65 years are eligible to receive the guaranteed income support or the old age

security pension, which both are federal programs.
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In 2012, entitled individuals received monthly DI payments of C$1,188 – in addition to

supplemental assistance, such as health benefits and subsidized transport.

The ”Ontario Disability Support Program” (ODSP) is the provincial DI program in

Ontario. The eligibility criteria and the determination process are similar to Alberta’s

AISH. Beneficiaries receive monthly DI payments and similar supplementary assistance.

Individual circumstances, including the number and age of dependants, and geographic

location, determine the monthly DI payments in the range of C$1,086 to C$1,999 during

our study period of 2010-2014.8

Once an individual enters the AISH or the ODSP, there are three main pathways

out of the programs. First, a benefit recipient may die. Second, they may no longer be

eligible to receive the benefits. For example, a benefit recipient may reach the retirement

age of 65 and be eligible to receive the federal guaranteed income support or the old age

security pension. Third, a benefit recipient may no longer meet the medical or income

and asset criteria for receiving the benefits. However, eligibility-based exits account for

a tiny fraction of the exits from both programs.

2.4 AISH’s return-to-work policy

AISH has a return-to-work policy that allows beneficiaries to work while collecting re-

duced DI payments under a clawback regime characterized by earnings thresholds, marginal

clawback rates, and DI payments. AISH’s clawback regime features an increase in the

marginal clawback rate as earnings increase. It has an exemption threshold below which

earnings are exempted from the clawback and do not a�ect DI payments (a 0% marginal

clawback rate), but the DI payments are gradually reduced for earnings accumulated

above the exemption threshold. Figure 1 plots the budget constraints of beneficiaries.

The horizontal axis denotes the monthly employment earnings, and the vertical axis de-

notes the total monthly disposable income, the added earnings, and net DI payments.9

8The ODSP’s DI payments range from C$1,341 to C$1,739, as of August 2020. For more details see
Section 30.(1) in https://www.ontario.ca/laws/regulation/980222#BK34.

9We abstract from income taxes in our study, but DI beneficiaries’ earnings are subject to federal and
provincial income taxes. However, most DI beneficiaries’ annual earnings fall into the lowest income tax
bracket. Alberta’s lowest income tax bracket in the 2012-2013 financial year is C$43,561, with a combined
federal and provincial tax rate of 25%. The corresponding bracket and rate in Ontario are C$39,723 and
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The exemption thresholds are C$400 and C$975 for beneficiaries without and with de-

pendents, respectively. The DI payments are reduced by C$1 for every C$2 of earnings

accumulated between the exemption threshold and the second threshold, which is C$1,500

and C$2,500 for beneficiaries without and with dependents, respectively (50% marginal

clawback rate).10 The DI payments are reduced by C$1 for every C$1 of earnings accu-

mulated above the second threshold (100% marginal clawback rate).

We combine the features of a clawback regime –earnings thresholds, marginal clawback

rates, and DI payments– to define the Payment Reduction Rate (PRR) as a measure of

the generosity of a regime. The PRR for earnings z denotes the portion of DI payments

reduced if a beneficiary earns z. Abstracting from the income taxes for simplicity, the

PRR for earnings z is defined as below:11

PRRz =

Y
___]

___[

0 z Æ exemption threshold

1 ≠ Iz≠I0

z Otherwise
(1)

where I0 and Iz denote the average disposable income of beneficiaries with earnings

below the exemption threshold and those with earning z above the threshold. Disposable

income is defined as earnings and net DI payments added together.

A clawback regime with a lower PRR –wherein the marginal clawback rate increases

as earnings rise– provides financial incentives to the beneficiaries to work by gradually

reducing the DI payments and allowing them to work more. Comparing two clawback

regimes, a more generous one has a lower PRR for all earnings levels.

25.05%. For more information see: https://www.taxtips.ca/priortaxrates/tax-rates-2012-2013.
htm.

10The second threshold increased to C$1,500 from C$1,000 for the beneficiaries with dependents and
to C$2,500 from C$2,000 for the beneficiaries with dependents in July 2008.

11Kostol and Mogstad (2014) use a similar formula for the participation tax rate to estimate the
elasticity of labor force non-participation with respect to participation tax rate from work incentives
induced by a policy change in a Norwegian DI program where the marginal taxes on earnings above a
threshold is decreased.
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2.4.1 Change in AISH’s return-to-work policy and the expected e�ects

After Alberta’s 2012 provincial election, the new premier changed the ministry responsi-

ble for administering AISH and, as part of a campaign promise, increased the generosity

of the clawback regime in April 2012. First, the monthly exemption threshold was dou-

bled. It was increased to C$800 from C$400 for beneficiaries with no dependents and to

C$1,950 from C$975 for those with dependents (see Figure 1). Second, the monthly DI

payments were increased by 35%. It was increased by C$400 to C$1,588 from C$1,188 for

all the beneficiaries. This reform increases the financial incentives to work by allowing

beneficiaries to collect more DI payments while working and earning more.

Figure 2 plots the PRR for each earnings level before and after the reform. PRR is

zero for the earnings below the exemption threshold, and it increases gradually for the

higher earnings. The reform decreases the PRR for all earnings levels, where the largest

decrease is right above the former exemption threshold, where the PRR goes down to 0

from 50%.

Expected e�ects of the reform In a static labor supply model, beneficiaries choose

their hours of work at a given o�ered wage, which we assume is constant.12 Let us also

assume that leisure and income are normal goods. Consider a beneficiary who, before

the reform, locates at points on the budget segment ab in Figure 1. Depending on their

preferences, the increase in the monthly DI payments and the increase in the exemption

threshold could lead to one of three responses. First, they might exit the labor force,

move to point A, and collect the new higher DI payments. Second, they might increase

their earnings and move to a point on the AB segment. Third, they may not change

their earnings and locate at the same earnings level but on the new budget constraint. In

any case, the disposable income rises, and the decision would inform about the size of the

income versus the substitution e�ects of the reform. A decision not to change or increase

the labor supply would suggest that the income e�ects are negligible, and the substitution
12As a justification for this assumption, we note that the education level of most of the provincial

DI beneficiaries is less than high school, and most of the beneficiaries who work do so in low skilled,
minimum wage jobs (Kneebone and Grynishak, 2011). The minimum hourly wages in 2012 were C$9.75
and C$10.25 in Alberta and Ontario, respectively.
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e�ects, which provide work incentives, are the dominant e�ects of the reform.

Consider next a beneficiary who, before the reform, locates at a point on the budget

segment bc but to the left of C$800. They may move to B or some point at the budget

segment BC post-reform. The DI payments are gradually reduced while disposable in-

come increases. For beneficiaries who before the reform locate on the segment bc but to

the right of C$800, or those located at points on the budget segment cd, the reform could

lead to either of these two responses, depending on their preferences. First, if the disutil-

ity of working is su�ciently high, they might reduce their earnings. Second, they might

not change their earnings, suggesting that the reform’s income e�ects are negligible.

The overall impact of the AISH’s reform on the labor supply decisions of beneficiaries

is theoretically ambiguous. Nevertheless, this simple static model makes two predictions.

First, beneficiaries with earnings around the exemption threshold might increase their

earnings (and labor supply) with a more generous clawback regime. Second, the portion

of beneficiaries with earnings in the exempted range might decrease with a more generous

clawback regime. We will empirically investigate these predictions by analyzing the dis-

tributional e�ects of the reform in Section 5 and estimating the elasticity of the portion

of beneficiaries with earnings in the exempted range with respect to PRR of the clawback

regime in Section 6.

2.5 ODSP’s return-to-work policy

The ODSP also has a return-to-work policy that allows its beneficiaries to work while

collecting reduced DI payments under a clawback regime. Unlike AISH, ODSP’s clawback

regime does not have an exemption threshold and has a constant PRR. Its clawback

regime is a single rate wherein DI payments are reduced at a fixed rate of 50% for all

earnings. DI payments are reduced by C$1 for every C$2 of earnings, starting from the

first earned dollar (50% marginal clawback rate).13 Figure 3 plots the budget constraint

of ODSP beneficiaries.
13In September 2013, ODSP introduced an exemption threshold at C$200, the clawback rate above

which is 50%. We estimate our models including and excluding the a�ected period, which does not
substantially a�ect the estimates. See Figure 4 and Table 2.
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3 Empirical analysis

3.1 Data and sample selection

We use individual-level administrative data on the monthly earnings of the AISH and

ODSP beneficiaries obtained from the governments of Alberta and Ontario. Observing

monthly earnings is essential since the earnings thresholds are monthly based. The data

spans from November 2010 to August 2013 (one year and a half before the AISH reform

and one year and a half after it) and includes only beneficiaries with non-physical dis-

abilities. In addition, the data includes information on individuals’ gender, age, family

structure, type of disability, and location of residence. Our study sample includes 18–64

years of AISH and ODSP beneficiaries with non-physical disabilities, excluding those who

entered AISH after the reform was announced in February 2012.

Those who enter the AISH post-reform may be relatively healthier and may be able

to work more than those who entered before the reform. The new return-to-work policy

allows the beneficiaries to work more while collecting higher DI payments. The reform

was announced in February 2012 and came into e�ect two months later, in April 2012.

Given the short time between the announcement and implementation of the reform,

anticipatory responses from the beneficiaries are unlikely; however, they could potentially

bias the estimates upwards. To address this issue, we take a similar approach as Marie

and Vall Castello (2012) and exclude the AISH beneficiaries who entered the program

after February 2012 from our study sample.

We do not have data on beneficiaries with physical disabilities in Alberta, which is

about half of all the reported disabilities in the program (SASR, 2010). However, studying

beneficiaries with non-physical disabilities fits the purpose of this research. Non-physical

disabilities, such as depression, are hard-to-verify, and individuals with these conditions

are the marginal entrants into the DI programs (Autor and Duggan, 2006; Liebman,

2015), who may have at least some ability to work (Bastani and Waldenström, 2020;

Maestas et al., 2013). Marginal entrants’ work decisions may be more sensitive to financial

incentives. They may decide to work if, for instance, they can find a suitable job that

10



possibly accommodates their disability.

3.2 Descriptive evidence

Table 1 presents the summary statistics broken down into before and after the reform.

The sample size in AISH is 452,000 individual-months (around 10,000 individuals over

three years), and in ODSP is 6.9 million individual-months (around 150,000 individuals

over three years).14

The first panel of the table presents labor market statistics. Both programs’ average

net monthly payments are similar before the reform (C$1,160 in AISH versus C$1,020 in

ODSP), but it is higher in AISH after the reform since AISH’s DI payments increased by

C$400 (C$1,530 versus C$1,015). About half of AISH beneficiaries who participate in the

labor market –have positive earnings– compared with less than 10% in the ODSP. The

average inflation-adjusted monthly earnings are higher in AISH than in ODSP (C$255

versus C$50). Post-reform earnings in AISH increase (C$255 versus C$285), but it does

not change much in ODSP (C$50 versus C$55). Post-reform labor force participation

does not change much in both programs.

The second panel of Table 1 presents a summary of the beneficiaries’ characteristics.

The demographic characteristics in AISH and ODSP are comparable and do not change

post-reform. Half of the beneficiaries in each program are female. In both programs,

about half of all beneficiaries have non-physical disabilities (SASR, 2010). We divide non-

physical disabilities into three groups Psychotic (i.e., Schizophrenia and Bipolar disorder),

Neurological (i.e., Autism and Down Syndrome), and Mental conditions (i.e., Anxiety

and Depression). The composition of disability types is comparable, where the Psychotic
14Alberta and Ontario’s population in the 2016 Census are 13,448,494 and 4,0067,175 respectively,

where about 1% of the Canadian population have reported having disabilities. The smaller sample size
in Alberta than in Ontario and the di�erences in the observable characteristics might be due to our
sample subsetting process. We took a similar approach as Marie and Vall Castello (2012) and excluded
new beneficiaries who entered into the AISH once the reform was announced (that is, two months prior
to the reform coming into e�ect) to reduce potential bias in our estimates. Regarding the portion of the
beneficiaries, the new entries in Alberta before the reform are twice the size of Ontario’s (13% versus
6%). The new entry rate decreased in Alberta after the reform to about 5%, a similar rate as Ontario.
We estimated a Regression Discontinuity Design (RDD) model similar to Zaresani (2018) from the e�ect
of AISH’s reform on the number of new entries. These estimates are presented in Table E.1. Based
on anecdotal evidence, a stricter screening process might have caused a decrease in the number of new
entries in Alberta due to an increase in applicants under a more generous return-to-work policy.
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and Mental disabilities are the largest and the smallest groups, respectively, and the

composition does not change post-reform. A larger portion of AISH beneficiaries lives

in metropolitan areas.15 In both programs, most of the benefit recipients do not have

dependents.

3.3 Graphical evidence

To graphically assess the impact of the reform on AISH beneficiaries’ labor supply deci-

sions, we plot the trends in the inflation-adjusted average monthly earnings and the labor

force participation rates in AISH and ODSP in Figure 4.16 Labor force participation is

defined as a dummy variable that switches on for positive earnings. Panel (a) shows that

the earnings in both AISH and ODSP are relatively stable before the reform. However,

in the months following the reform, the earnings in AISH gradually rise. Panel (b) shows

a similar trend for the labor force participation, where the post-reform increase in AISH

is much smaller. This could be because adjusting work hours for individuals already

employed can be easier than finding a job and starting to work.17

As mentioned before, the reform in AISH came into e�ect in April 2012, but it was

publicly announced two months earlier, in February 2012. Figure 4 also suggests that

there are no anticipatory e�ects in earnings nor labor force participation of the benefi-

ciaries.

3.4 Identification strategy

Estimating the causal e�ects of the return-to-work policies’ clawback regime on labor

supply decisions of DI recipients is challenging. Individuals’ labor supply is endogenous

since the selection process into a DI program strongly depends on having low earnings.
15The metropolitan areas in Alberta are Calgary and Edmonton, and in Ontario are Toronto and

Ottawa.
16See Figure B.1 in Appendix B for a close up of the trends without control group.
17Figure 4 shows that the labor supply in Ontario’s DI program is relatively stable during our study

period and does not show large changes, creating concerns that it might not contribute to the DD
estimates. However, comparing our DD estimates in Table 2 with the RDD estimates (see Table 1 in
Zaresani (2018)) shows that our DD estimates are more than 30% larger than the RDD estimates without
a control group ($29.87 versus $22.52), providing suggestive evidence that indeed the control group is
contributing to the DD estimates.
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We estimate the causal e�ects of the AISH’s reform from a DD model using the ODSP

as a control group. ODSP beneficiaries represent an appropriate control group because,

except for the clawback regime of its return-to-work policy, ODSP is similar to AISH

regarding eligibility criteria and beneficiary characteristics. In addition, ODSP did not

undergo major reforms during the period of our study.18 In our DD framework, the first

di�erence is over time since AISH’s clawback regime became more generous after April

2012. The second di�erence is across the programs; there was a reform in AISH but not

in the ODSP. We implement a DD comparison by estimating a regression of the form:

yit = —(POSTt ◊ AISHi) + X Õ
it” + “i + ⁄t + ‘it (2)

where i and t respectively denote individuals and time, and yit denotes the outcome

variable. We use inflation-adjusted monthly earnings and labor force participation as the

outcome variables, examining the e�ects on the labor supply decisions in intensive and

extensive margins, respectively. AISHi is a dummy variable for the treatment group, the

AISH beneficiaries. This variable controls for program-specific trends and is equal to one

for those in the AISH program and zero otherwise. POSTt is another dummy variable that

switches on for the post-reform months. The vector Xit is a set of time-varying individual

characteristics to control for any observable di�erences that might confound the analysis,

including age, family structure, and the location of residence. We include a vector of

individual fixed e�ect “i, capturing individual-specific factors such as ability or tastes for

work. We also include a vector of time fixed e�ects ⁄t to control possible economy-wide

changes in economic conditions. ‘it captures any remaining unobserved factors a�ecting

individuals’ labor supply decisions. The coe�cient of interest is —, which captures the

e�ects of the reform on labor supply decisions of AISH’s beneficiaries relative to ODSP’s

overtime.

The key identification assumption of a DD model is parallel trends between AISH

and ODSP, indicating that there is no unobserved program-specific change that first is
18The ODSP introduced an exemption threshold at C$200 in September 2013. As a robustness check

for the main analysis, we exclude this period; see Section 4.1.
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correlated with the reform, and second is correlated with program-specific changes in the

outcome variable. To provide suggestive evidence on the plausibility of this assumption,

we generalize Equation (2) by replacing POSTt ◊AISHi with a full set of treatment and

quarterly time interaction terms and estimate an event study regression of the form:

yit =
t=7ÿ

t=≠8

—t(qt ◊ AISHi) + X Õ
it” + “i + ⁄t + ‘it (3)

where qt denotes a set of dummies switching on for quarter t. The pre-reform interac-

tion terms —t provide a specification test, where zero or very small pre-reform estimates

provides suggestive evidence for the plausibility of the parallel trends assumption.

4 Results

Table 2 presents the estimated e�ects from the DD model specified in equation (2).19

All estimates include time-varying individual characteristics, individual and time fixed

e�ects.20 Standard errors are clustered at the individual level. The estimated intensive

margin e�ect is an 11.87% increase in monthly earnings (C$29.98 increase from a pre-

reform average of C$252.47). The table shows a positive e�ect in the extensive margin, a

0.79% point increase in the labor force participation rate (from an average participation

rate of 48.12%). This finding is consistent with recent evidence that the extensive margin

of labor supply is more sensitive to non-linear budget sets than commonly thought, which

can have welfare implications (Gelber et al., 2020a; Eissa et al., 2008).21

19The table also presents the estimated e�ects using a longer panel, spanning two years of pre- and
post-reform periods, which includes the policy change in ODSP, where an exemption threshold of C$200
was introduced in September 2013. These estimates are very similar to our main estimates using a
shorter panel.

20The estimates without controlling for individual characteristics are almost identical to those with
individual characteristics. This can be explained by the fact that the estimates already include in-
dividual fixed e�ects, and there might not be much variation in the included time-varying individual
characteristics.

21Gelber et al. (2020a) examine the impact of the US Social Security Annual Earnings Test (AET) on
older workers’ labor supply. They estimate 0.49 for the extensive margin elasticity, implying more than
a 1% point increase in the participation rate in the absence of the AET. Eissa et al. (2008) develop a
theoretical framework to show that labor force participation is more responsive to taxes and transfers
than hours worked. They apply their framework to examine the welfare e�ects on single mothers in the
US from tax acts passed in 1986, 1990, 1993, and 2001.
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Changing labor supply in response to changes in work incentives may involve adjust-

ment costs, the money and time required to find a new job, negotiating increased or

reduced hours with an employer, and adjusting non-work schedules. Those adjustment

costs could attenuate beneficiaries’ response to work incentives (Zaresani, 2020; Gelber

et al., 2020b; Chetty et al., 2011). Zaresani (2020) explores AISH’s reform and finds that

beneficiaries face adjustment costs to adjust their labor supply, which is more than 10% of

their earnings. The size of the induced financial incentives from the return-to-work poli-

cies’ clawback regimes a�ects beneficiaries’ labor supply decisions. Beneficiaries might

increase their labor supply only if the financial incentives are large enough to o�set the

adjustment costs they face. This emphasizes the importance of the size of the financial

incentives induced by the return-to-work policies’ clawback regime.

4.1 Robustness analysis

The estimates presented in Table 2 will be biased if the treatment and control groups have

di�erent labor supply trends before the reform. We plot the estimated coe�cients of the

interaction terms —t from the event study specified in Equation (3) for the earnings and

labor force participation rate in Figure 5. Each dot indicates the estimated coe�cient

for the quarter relative to the reform, and the bars represent the corresponding 95%

confidence intervals. The estimated pre-reform coe�cients are almost zero and then

gradually increase in the quarters following the reform in both panels, and they are

statistically significant.

The level di�erence in outcome variables between the control and treatment groups

in a DD analysis is not a threat to the identification, but it might raise questions about

the suitability of the control group. In addition to the event study estimates showing the

plausibility of the parallel trends assumption for identifying our DD model (see Figure 5),

we performed an additional sensitivity analysis of parallel trends assumptions using the

method of Rambachan and Roth (2022). This method is based on deriving worst-case

bounds for the causal e�ect under specific violations of the parallel trends assumption.

Our analysis shows that average estimated treatment e�ects are robust to reasonable
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violations of the parallel trend assumptions. This finding suggests that although the

levels of outcome variables are di�erent between the control and treatment groups, it

is not a threat to identifying the causal e�ect. Details of the analysis are provided in

Appendix C.

4.2 Heterogeneity analysis

The treatment e�ects literature explicitly recognizes that the e�ect of the treatment

can be heterogeneous across di�erent individuals (Heckman and Vytlacil, 2007; Heckman

et al., 1997; Heckman and Singer, 1985). Table 3 presents the estimated e�ects of AISH’s

reform by beneficiaries’ family structure, age, gender, type of disability, and residence

location. It is instructive to examine the e�ects of the reform on beneficiaries with and

without dependents separately since the earnings thresholds are higher for those with

dependents (see Figure 1). The estimated increases in the earnings and labor force

participation are higher for those with dependents (17.88% versus 12.77% increase in

earnings and 4.31% points versus 0.62% points increase in the labor force participation).

There are sizeable di�erences in the e�ects of the reform across age groups. AISH’s

more generous clawback regime increases the labor supply of the 18–34 age group in both

extensive and intensive margins (22.97% increase in earnings and 4.21% points increase

in the labor force participation rate). The e�ect on the 35–49 age group is mostly in

the intensive margin where the earnings increase by 9.82%, and the participation rate

decreases by 0.79 % points.22 The estimated e�ect on the beneficiaries over 50 years

old is mainly a decrease in the extensive margin, a 4.07% point decrease in labor force

participation rate, and a smaller 1.83% decrease in the earnings.

The estimated e�ects are slightly larger for men in intensive margins but almost

identical in extensive margins. The estimated e�ects for men and women are respectively

14.36% and 10.82 % increase in the earnings and 0.80% and 0.79% point increase in the

labor force participation rate.

Health condition plays an essential role in the labor supply decisions of individuals.
22This is an interesting finding, but we are unable to investigate it further since we do not have data

on beneficiaries’ work hours, wages, or occupations.
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Table 3 shows the estimated e�ects broken down by disability type. The largest increase in

labor supply along the intensive and extensive margins is for beneficiaries with psychotic

disabilities (15.07% increase in the earnings and 1.46% point increase in the participation

rate). The increase in the labor supply of beneficiaries with neurological and mental

disabilities is only along the intensive margin (respectively 11.84% and 7.58% increase in

the earnings), and small insignificant decreases along the extensive margin (respectively

0.07% and 0.50% points decrease).

The last panel of Table 3 shows the estimates by beneficiaries’ location of residence:

metropolitan versus non-metropolitan areas. The estimated e�ects on the intensive mar-

gin are very similar (13.12% and 13.37% increase in the earnings), but the increase on

the extensive margin in the metropolitan area is much larger (1.83% point increase versus

0.18% point decrease in the participation rate). This could be because there might be

more new job openings in metropolitan areas.

Our findings show significant heterogeneity in the responsiveness to financial work

incentives, indicating that targeted policies may be most e�ective in inducing DI recipients

to return to work. In particular, the strongest responses to financial incentives are among

beneficiaries with dependents, those aged 35–49 years, males, those with Psychological

conditions, and those residing in metropolitan areas.

To investigate the plausibility of the parallel trends assumption required for a causal

interpretation of our heterogeneity analysis, we estimate event study models specified in

Equation (3) for each sub-sample. We plot the quarterly time and treatment interac-

tion term coe�cients (—t) and the 95% confidence intervals in Appendix D. Pre-reform

coe�cients are close to zero and gradually rise post-reform for almost all sub-samples.23

Similar to the estimates for the whole sample plotted in Figure 5, the estimated coe�-

cients for the two earliest pre-reform quarters are slightly larger than zero. It could be

a delayed response to the AISH’s July 2008 reform. Excluding the a�ected periods does

not change our estimates.
23The estimates for beneficiaries with dependents, those over 50 years, and beneficiaries with mental

disabilities are exceptions. This could be because these sub-samples are small (see Table 1), and therefore
coe�cients are less precisely estimated.
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Our estimates show that return-to-work policies’ clawback regime has heterogeneous

e�ects on beneficiaries’ labor supply decisions. This finding suggests that targeted policies

might be more e�ective in encouraging DI recipients to return to work.

4.3 Income and substitution e�ects

The reform in AISH has two components: an increase in the exemption thresholds and an

increase in the monthly DI payments. In principle, the reform may well have both income

and substitution e�ects. Assuming that leisure and labor are normal goods, the increase

in DI payments should induce beneficiaries to work less or stop working, resulting in a

negative income e�ect on the labor supply. The increase in the exemption thresholds

is comparable to a decrease in the implied marginal tax rate on the payments, making

leisure more expensive, and increasing incentives to substitute leisure with work, a positive

substitution e�ect on labor supply. The relative size of income versus substitution e�ects

has important welfare implications (Autor and Duggan, 2007).

Figure 1 shows the budget constraint of AISH’s beneficiaries before and after the

reform. For all earnings levels –except for earnings between the old and the new exemp-

tion thresholds– the budget constraints pre- and post-reform are parallel, suggesting a

dominant income e�ect. We estimate the e�ects of the reform on the labor supply of

beneficiaries with earnings in the parallel ranges using a DD model. We use the ODSP’s

beneficiaries in similar earnings ranges as control groups.

Panels (a) and (b) of Figure 6 plot the trends in the inflation-adjusted earnings for

AISH and ODSP beneficiaries with no dependents whose monthly earnings is always be-

low C$300 within 6 and 12 months prior to the reform (earnings below the old exemption

threshold). Panels (c) and (d) plot the trends for the beneficiaries without dependents

whose monthly earnings is always more than C$900 within 6 and 12 months before the

reform (earnings above the new exemption threshold). Panel (e) plots the trends for the

beneficiaries with dependents whose earnings six months before the reform is always less

than C$850 (earnings below the old exemption threshold).24 These figures suggest that
24There are very few beneficiaries with dependents whose earnings for 6 or 12 months is always above

the new exemption threshold.
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earnings trends in AISH are similar to ODSP, both before and after the AISH reform,

suggesting that the e�ects of the reform on earnings are rather small.

Table 4 presents the estimated e�ects of the reform for each subgroup presented in

Figure 6. The estimated e�ects are either very small or negative and insignificant. In

addition to the positive estimates from the reform on labor force participation rate, these

findings suggest that the income e�ect of the reform is negligible, and a more generous

clawback regime a�ects work incentives (Autor and Duggan, 2007).25

5 Distributional e�ects

The DD model estimates the mean impacts of a more generous clawback regime on

beneficiaries’ labor supply decisions, which masks the distributional e�ects of the reform.

A more generous clawback regime provides low and high-earner beneficiaries with di�erent

work incentives. Looking separately at di�erent sub-samples also does not improve the

performance of mean impacts (Bitler et al., 2006). To assess the e�ects of the reform

across di�erent earnings percentiles, we estimate a quantile DD model. This model

compares each earnings decile of AISH to the corresponding decile of the ODSP as a

control group in a DD framework.26

Figure 7 plots the estimated quantile DD models with bootstrapped 95% confidence

intervals for beneficiaries without and with dependents in each panel. The blue dashed

line illustrates the estimated average e�ect of the reform on earnings from the DD model

presented in Table 3. As shown in Table 1, around 50% and 90% of the beneficiaries

in AISH and ODSP, respectively, do not participate in the labor force and have zero

earnings. This is why the estimated e�ects for the lower percentiles are zero. The figure

suggests that the mean e�ect is driven mainly by the higher earnings deciles, especially

those with earnings between the former and the new exemption thresholds.

We present the quantile DD estimates for the whole sample and by beneficiaries’ age,
25Marie and Vall Castello (2012) finds that a 35% increase in the payments in the Spanish DI program

decreased the labor force participation rate. They conclude that the e�ects are mostly due to income
e�ects since the DI benefits are not employment contingent.

26For any variable Y with cumulative distribution function F (y) = P [Y Æ y], the qth percentile of F
is defined as the smallest value yq such that F (yq) = q.
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gender, type of disability, and residence location in Appendix F. The distributional e�ects

are heterogeneous by beneficiaries’ characteristics, and the e�ects for the lower deciles of

earnings are zero, and they rise for the higher deciles, suggesting that high earners are

the main drivers of the mean estimated e�ects.

The quantile estimations suggest that the estimated mean e�ects on earnings from a

more generous clawback regime from the DD model show a great deal of heterogeneity.

The estimated e�ects are consistent with the predictions from the labor supply model

presented in Section 2.4.1 that the e�ects at the bottom should be small and it should

gradually increase for the higher earnings deciles, especially those closer to the exemption

threshold. This finding suggests that targeted return-to-work policies might work better

to increase the labor supply in DI programs.

6 How does a more generous clawback regime a�ect

exempted earnings?

The reform in AISH increased the generosity of the clawback regime by decreasing the

PRR –defined in Equation (1)– for all earnings levels. It allows beneficiaries to keep

a larger portion of the DI payments while working more. Figure 2 plots the PRTs in

AISH before and after the reform, where the largest decrease is right above the former

exemption threshold, where the PRR jumps down to 0 from 50%.

Figure 8 and Figure 9 plot the earnings distribution of AISH beneficiaries before and

after the reform for those without and with dependent, respectively. There is bunching

(excess mass) at the old and the new exemption thresholds, suggesting that beneficia-

ries are responsive to the PRR. However, the post-reform figures with a more generous

clawback regime have a thicker right tail, suggesting that a lower PRR is associated with

a lower portion of beneficiaries with Earnings Below Exemption Threshold (EBT). This

observation is consistent with the prediction of the model presented in Section 2.4.1.

We estimate an aggregate elasticity of EBT with respect to the PRR, defined as
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below:27

‘ = ≠ �EBT/EBT0

�PRR/PRR0

(4)

where � denotes the change in the corresponding variable after the reform relative to the

before the reform. 0 and 1 indexes refer to pre- and post-reform, respectively.

To estimate the elasticity, we divide the monthly earnings into [z ≠ ”/2, z + ”/2] bins

with width ” = $10. �PRR is the average change in PRR weighted with the portion of

the beneficiaries in each bin z before the reform, denoted by pz
0
:

�PRR = Ez[pz
0
(PRRz

1
≠ PRRz

0
)] (5)

We estimate the standard errors using a non-parametric bootstrap by drawing 10,000

samples with replacement. For each bootstrapped sample, we then estimate the elas-

ticity. The standard error of a parameter is the standard deviation of its bootstrapped

parameters.

Table 5 presents the estimated elasticities. The estimated elasticity for beneficiaries

without and with dependents is 0.114 and 0.033, respectively. A 10% decrease in PRR

decreases the portion of beneficiaries with earnings below the old exemption threshold

by 11.4% and 3.3% for those without and with dependent, respectively. The size of these

estimates is comparable to the estimates of Kostol and Mogstad (2014) in the range of

0.119 to 0.186.

7 Fiscal impacts and conclusion

7.1 Fiscal impacts of the AISH policy change

Table 6 presents the back of the envelope calculations of the fiscal impacts of the policy

change in AISH in pre- and post-reform financial years (April 1 to March 31). The table
27This definition is similar to the elasticity of labor force non-participation with respect to participation

tax rate defined in Kostol and Mogstad (2014). This specification ignores the income e�ects of the reform.
In Section 4.3, we provide suggestive evidence that the income e�ect of the reform on the labor supply
is negligible.
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consists of three rows: cost, revenue, and net cost. The cost includes the total amount

of the DI payments before clawback. The revenue includes federal and provincial income

taxes on the earnings and the clawbacked DI benefits added together.28 The net cost is

the cost net of revenues.

The substantial increase in the program’s cost after the policy change is caused by

the increase in the monthly payments. The annual cost of increasing the DI payments is

about fifty million dollars. The tax revenue in the years after the policy change does not

fall much despite the higher exemption thresholds. Two years after the policy change, the

tax revenue is about one million dollars higher than that one year after the policy change.

These results suggest that the policy change has resulted in a significant increase in DI

recipients’ earnings. Using hourly minimum wage rates, the estimated e�ect suggests

that the DI recipients who increased their labor supply worked an additional 3 to 5 hours

per month.

7.2 Conclusion

Many countries have recently implemented –or are considering implementing– return-to-

work policies to provide financial incentives to DI beneficiaries to increase their labor

supply. Return-to-work policies allow beneficiaries to work while collecting reduced DI

payments based on a clawback regime. Previous works investigate the e�ects on ben-

eficiaries’ labor supply decisions from increased financial incentives, but the empirical

findings are mixed. The clawback regime of return-to-work policies is an important fac-

tor that could impact beneficiaries’ labor supply decisions, but little is known about the

e�ects of its variations, mainly due to the scarcity of such policy variations. A better

understanding of beneficiaries’ labor supply responses to the financial incentives of the

return-to-work policies is critical for designing such policies better.

We examine how the clawback regime of return-to-work policies impacts benefit re-

cipients’ labor supply decisions. We use individual-level longitudinal administrative data
28Most DI beneficiaries’ annual earnings fall in the lowest income tax bracket, which is C$43,561,

with a combined federal and provincial tax rate of 25% in the 2012-2013 financial year in Alberta. The
combined tax rate did not change during our study, and the threshold is adjusted for the inflation rate
annually. All the dollar values are in C$2012.
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and a DD model to compare the labor supply in two DI programs with similar eligibility

criteria and beneficiary characteristics but di�erent clawback regimes in return-to-work

policies. One program has a particular clawback regime in which DI payments are gradu-

ally reduced as earnings increase, and reform further increases its generosity. The second

program has a single rate clawback regime wherein DI payments are reduced at a fixed

rate for all earnings levels.

We find that the increase in the clawback regime’s generosity causes an increase in

labor supply in intensive and extensive margins. Beneficiaries who already work, work

more (11.87% increase in earnings), and those who did not work start working (0.79%

point increase in labor force participation rate). The estimated e�ects are heterogeneous

by beneficiaries’ family structure, age, gender, type of disability, and residence location.

The estimates from quantile DD models show that top percentiles of earnings drive the

increase in earnings. Suggestive evidence further shows that the substitution e�ects dom-

inate the income e�ects, and a more generous clawback regime provides work incentives.

Under the more generous clawback regime, a smaller portion of beneficiaries earns below

the exemption threshold. The estimated elasticities are 0.11 and 0.03 for beneficiaries

without and with dependent, respectively. Our findings suggest that targeted return-to-

work policies with a more generous clawback regime could increase the labor supply in

DI programs.

The e�ect on beneficiaries’ labor supply decisions from the financial incentives induced

by the clawback regime of return-to-work policies is attenuated due to the adjustment

costs they face (Zaresani, 2020). Beneficiaries would adjust their labor supply in response

to changes in clawback regimes only if the incentives are large enough to o�set the adjust-

ment costs they face, suggesting an important role for the size of the financial incentives

in beneficiaries’ labor supply decisions.

Our findings show the importance of the clawback regime of return-to-work policies

to increase labor supply in DI programs, an important policy domain, but it has caveats.

Our study does not explore the welfare e�ects and the optimal clawback regime for

return-to-work policies. The study of those issues is left for future work.
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Tables

Table 1: Summary statistics

AISH ODSP
Before reform After reform Before reform After reform

Labor market statistics

Labor force participation (%) 48.1 48.4 9.9 9.4

Average monthly employment 255 285 50 55
earnings (2012 C$) (420) (470) (235) (245)

Average net monthly DI 1,160 1,530 1,020 1,015
payments (2012 C$) (120) (150) (470) (460)

Number of new entries 1,215 636 8,440 9,965

Individual characteristics

Male (%) 55.3 55.4 53.4 53.9

Average age (years) 38.5 39.8 43.0 42.9
(12.5) (12.8) (12.6) (12.9)

No dependent (%) 91.3 90.8 82.1 82.2

Type of disability
-Psychotic (%) 42.1 42.1 42.6 43.5
-Neurological (%) 50.1 51.0 36.3 36.4
-Mental (%) 7.3 6.9 21.1 20.2

Metropolitan area resident (%) 49.5 48.9 29.1 29.0

Average number of individuals 8,940 9,890 142,970 160,775

Total number of observations 214,595 237,285 3,431,300 3,385,615

Notes: This table provides summary statistics for the data from the AISH and ODSP.
According to Statistics Canada’s confidentiality guidelines, the average inflation-adjusted
(2012 C$) monthly earnings and DI payments are rounded to the closest five. The
metropolitan area of Alberta are Calgary and Edmonton, and Ontario’s are Toronto
and Ottawa. The standard deviations of the continuous variables are provided in the
parenthesis.
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Table 2: Estimated e�ects from DD model

Earnings ($) Labor Force Participation (%)
(1) (2) (3) (4)

AISH ◊ Post 29.87úúú 31.02úúú 0.78úúú 0.79úúú

(1.53) (1.34) (0.15) (0.15)
Sample Short Long Short Long

panel panel panel panel

Individual and time Yes Yes Yes Yes
fixed e�ects

Individual covariates Yes Yes Yes Yes

Pre-reform mean in AISH 250.89 250.18 47.60 48.12
(421.03) (420.65)

R-Sq. 0.04 0.04 0.10 0.10

Num. of. Obs. 5,810,529 7,741,795 5,810,529 7,741,795

Notes: This table presents the estimated monthly e�ects of the reform in AISH from the DD model specified in Equation (2). The short
panel spans an 18-month window around the reform date (October 2010 to August 2013). The longer panel spans 24 months around the
reform date (April 2010 to March 2014). The included individual covariates are age, family structure, and the location of residence. The
earnings are inflation-adjusted (2012 C$). All the estimates include individual fixed e�ects. Standard errors are clustered in individual
levels and are presented in the parenthesis.
úp < 0.10, ú ú p < 0.05, ú ú úp < 0.01
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Table 3: Heterogeneity analysis from DD model

Earnings ($) Labor Force Participation Rate (%)

AISH ◊ Post Mean AISH ◊ Post Mean Num. of. Obs.
A. Family structure
No dependent 31.81úúú 249.06 0.62úúú 49.87 6,400,493

(1.37) (404.04) (0.16)

With dependent 42.39úúú 237.11 4.31úúú 29.76 1,341,302
(5.37) (498.67) (0.47)

B. Age
18-34 years 57.29úúú 249.38 4.21úúú 45.27 2,323,720

(2.19) (425.70) (0.23)

35-49 years 25.82úúú 262.85 -0.79úúú 50.80 2,660,571
(2.39) (420.75) (0.26)

+50 years -4.11ú 224.29 -4.07úúú 49.63 2,757,504
(2.33) (375.49) (0.30)

C. Gender
Male 37.79úúú 263.09 0.80úúú 49.02 4,162,168

(1.88) (428.66) (0.20)

Female 24.82úúú 229.36 0.79úúú 47.00 3,579,627
(1.89) (392.29) (0.22)

D. Type of disability
Psychotic 32.65úúú 216.60 1.46úúú 39.22 3,329,884

(2.02) (403.23) (0.23)

Neurological 32.28úúú 272.41 -0.07 55.40 2,878,196
(1.91) (418.40) (0.21)

Mental 19.72úúú 260.00 -0.50 48.86 1,533,715
(5.03) (420.88) (0.56)

E. Location of residence
Metropolitan area 34.34úúú 261.63 1.83úúú 46.82 2,338,947

(1.97) (428.07) (0.21)

Other 31.40úúú 234.69 -0.18 49.39 5,402,848
(1.81) (397.81) (0.21)

Notes: See notes to Table 2.
úp < 0.10, ú ú p < 0.05, ú ú úp < 0.01
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Table 4: Estimated income e�ects

No dependent With dependent
(1) (2) (3) (4) (5)

AISH ◊ Post -1.61 4.74úúú -4.99 18.97 -4.76
(1.23) (1.22) (12.48) (10.40) (11.12)

AISH 44.66úúú 37.36úúú -133.79úúú -81.01úúú 2.21
(0.81) (0.83) (8.23) (7.19) (6.67)

Sample 0 < earnings Æ 300 0 < earnings Æ 300 earnings Ø 900 earnings Ø 900 0 < earnings Æ 850
12 months before 6 months before 12 months before 6 months before 6 months before

reform reform reform reform reform

Individual and time Yes Yes Yes Yes Yes
fixed e�ects

Individual co-variates Yes Yes Yes Yes Yes

Mean in AISH 138.76 135.59 1,248.98 1,140.49 307.25
before policy change (103.65) (118.55) (421.28) (492.57) (348.25)

R-Sq. 0.06 0.04 0.07 0.07 0.01

Num. of. Obs. 213,642 268,394 29,361 52,104 55,667

Notes: See notes to Table 2.
úp < 0.10, ú ú p < 0.05, ú ú úp < 0.01
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Table 5: Estimates of elasticity of earnings below the exemption threshold with respect
to DI payment reduction rate

No dependent With dependent
‘ 0.114úúú 0.033úúú

(0.004) (0.003)

�EBT -0.035 -0.030
(0.001) (0.003)

EBT0 0.747 0.879
(0.001) (0.002)

�PRR -0.190 -0.204
(0.001) (0.002)

PRR0 0.480 0.205
(0.007) (0.004)

Num. of Obs. 411,373 40,507

Note: This table presents the estimates of the elasticity of Earnings Below exemption
Threshold (EBT) with respect to Payment Reduction Rate (PRR) from Equation (1).
The bootstrapped standard deviations are in the parenthesis.
úp < 0.10, ú ú p < 0.05, ú ú úp < 0.01

Table 6: Fiscal e�ects of AISH’s reform

Before After
2009 2010 2011 2012 2013

Cost (million $) 114.6 124.2 133.1 186.4 193.7
Revenue (million $) 12.1 12.1 13.5 12.6 14.3

Net cost (million $) 102.5 112.7 119.6 173.8 178.7

Note: This table shows the annual fiscal e�ects of the policy change in AISH. Each fiscal
year spans April 1-March 31. The revenue includes combined provincial, and federal
income taxes and clawbacked DI benefits added together. All monetary values are in
2012 dollars.
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Figures

Figure 1: Budget constraints of AISH beneficiaries
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Note: This figure illustrates the budget constraints of AISH beneficiaries before and after
the reform. The horizontal axis represents the monthly earnings, and the vertical axis
denotes the disposable income which is earnings and net DI payments added together.
The monthly DI payments are C$ 1,188 and C$ 1,588 before and after the reform, re-
spectively. The marginal clawback rate of DI payments at each bracket are respectively
zero, 50% and 100%. 32



Figure 2: Payment reduction rate in AISH
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Note: This figure illustrates the DI Payment Reduction Rate (PRR) in AISH’s return-
to-work policy’s clawback regime, before and after the reform as defined in Equation (1).
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Figure 3: Budget constraint of ODSP beneficiaries
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Note: This figure plots the budget constraint of ODSP beneficiaries. The horizontal
axis represents the monthly earnings, and the vertical axis denotes the disposable income
which is earnings and net DI payments added together. DI payments range from C$1,086
to C$1,999. The DI payments clawback rate is 50%.
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Figure 4: Trends in the labor supply

(a) Earnings
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(b) Labor force participation
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Notes: This figure plots the average monthly earnings and labor force participation rate
in the AISH and ODSP. The horizontal axis represents the month relative to the reform.
Labor force participation is defined as a dummy that switches on for positive earnings.
For a close up of the labor supply trends in AISH, see Figure B.1 in Appendix B.
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Figure 5: Event study estimates

(a) Earnings
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(b) Labor force participation
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Notes: This figure plots the estimated time trend coe�cients (—t) from Equation (3) and
the 95% confidence intervals.
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Figure 6: Trends in monthly earnings of AISH and ODSP beneficiaries with likely domi-
nant income e�ecsts

(a) Monthly earnings below $300 for 6 months before the reform (no dependent)
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(b) Monthly earnings below $300 for 12 months before the reform (no dependent)

April 2012
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(c) Monthly earnings over $900 for 6 months before the reform (no dependent)

April 2012
0

50
0

10
00

15
00

M
ea

n 
CP

I a
dj

us
te

d 
ea

rn
in

gs
 ($

)

-24 -18 -12 -6 0 6 12 18 24

Month relative to policy change in AISH

AISH (treatment group) ODSP (control group)

(d) Monthly earning over $900 for one year before the reform (no dependent)
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(e) Monthly eearnings below $850 for 6 months before the reform (with dependent)

April 2012
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Note: This figure plots the trends in the monthly earnings of AISH and ODSP beneficia-
ries with likely dominant income e�ects.
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Figure 7: Quantile DD estimates by family structure
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Notes: This figure plots the estimated quantile DD models. Bars represent the 95%
bootstrapped standard errors, and the dashed blue line shows the estimated mean e�ect
from the DD model presented in Table 3.
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Figure 8: Earnings distribution of AISH’s beneficiaries with no dependent
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Note: The sample includes only beneficiaries with positive earnings. About half of all
the beneficiaries have zero earnings (see Table 1).
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Figure 9: Earnings distribution of AISH’s beneficiaries with dependent
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Note: See notes to Figure 8.
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Figure 10: Quantile DD estimates

(a) All earnings

(b) Positive earnings

Notes: This figure plots the estimated quantile DD models. The bars show the boot-
strapped 95% confidence intervals, which are very small. The blue dashed blue line shows
the mean e�ect estimated from the DD model presented in Table 2.
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Appendix: For on-line publication
A DI programs in Canada
A.1 Federal DI program
The Federal Government of Canada provides a wide range of social assistance programs,
including Employment Insurance (EI); Sickness benefits (one must have accumulated
at least 600 hours of insurable employment in the qualifying period to receive up to
15 weeks of benefits); Canada Pension Plan (CPP) (Quebec Pension Plan (QPP) in
Quebec) disability benefits (to be eligible, one must have enough contributions to the
CPP/QPP); Child Disability benefit (CDB) (a tax-free benefit for families who care for
a child under 18 with a severe and prolonged disability); Special Benefits for Parents of
Critically Ill Children (PCIC) (for eligible parents who take leave from work to provide
care or support to their critically ill or injured child for up to 35 weeks); and Employment
Insurance Compassionate Care Benefits (for those take time o� work to provide care or
support to a family member who is gravely ill and is at risk of dying within six months).29

The Federal Government of Canada also provides monthly income benefits to employ-
ees who cannot work for a period of time due to a totally disabling illness or non-work-
related injury. All new employees hired on a full-time or part-time basis are covered
automatically under the DI Plan. Each month, employees will contribute a specified
amount for each $1,000 of their annual insured salary taken to the next highest multiple
of $250. The DI premiums are made by payroll deductions, where the employers pay
85%, and the employee pays the rest.

To be eligible for the benefit, one must be employed when the disability starts, and
the disability must not exist when they become insured. The insurance coverage will
cease on the date an individual ceases to be employed or qualify as an eligible employee.
The program is administered by Sun Life company, and benefits are paid subject to
a 13-week elimination period or the exhaustion of sick leave, whichever is later. The
eligible beneficiaries receive benefits for up to 24 months if they are in a continuous state
of incapacity due to illness or injury and are prevented from performing the duties of
their regular occupation. If at the end of these 24 months, they are unable to perform
any commensurate occupation30 for which they are reasonably qualified by training or
experience, their benefits would be continued as long as they remain disabled, but not
beyond your 65th birthday.

A.2 Provincial DI programs
The provincial DI programs complement the Federal program by providing long-term
benefits to those not eligible for the federal program or who need more assistance. Each
province operates its DI program under di�erent ministries; they feature comparable

29For more information on the Federal Government’s DI programs, see http://www.fcac-acfc.gc.
ca/Eng/forConsumers/lifeEvents/livingDisability/Pages/Federalp-Prestati.aspx, Accessed
on Feb 29, 2016. For more information on provincial DI programs, see http://www.fcac-acfc.gc.ca/
Eng/forConsumers/lifeEvents/livingDisability/Pages/Resource-Ressourc.aspx, Accessed on
Feb 29, 2016.

30For the DI Plan, commensurate occupation means one for which the rate of pay is at least 66% of
the current rate for their regular position.
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eligibility criteria but di�erent benefit levels. However, the specifics of the programs vary
across Canadian provinces.

Apart from the DI programs in Alberta and Ontario, another notable program exists in
British Columbia.31 That program o�ers single beneficiaries payments of around C$1,300,
with an asset test of C$100,000. The BC program features a deduction of 100% of benefits
for each dollar earned over C$15,000 in a year. Other provinces feature much smaller
and localized programs. For example, New Brunswick o�ered DI single beneficiaries
payments of C$663 in 2014, with an asset test of C$3,000. Manitoba features an asset
test of between C$4,000 and C$16,000 depending on family size and payment of C$996
in 2016 for a single beneficiary. Quebec focuses on assistance through tax credits and
the Quebec Pension Plan, although the latter requires the recipient to have contributed
enough before acquiring the disability.

31The Government of British Columbia restricts access to the data on their DI program; hence it was
not considered for this paper.
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B Trends in labour supply of AISH beneficiaries

Figure B.1: Trends in labour supply of AISH beneficiaries
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Notes: This figure plots the trend in the monthly earnings and labor force participation
of AISH beneficiaries in months relative to the reform. The fitted lines are plotted in
black. This figure provides a close up of the labor supply trends provided in Figure 4.
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C Sensitivity of DD estimates to parallel trends as-
sumption

We present a sensitivity analysis of violations of the parallel trends assumption necessary
to identify the causal e�ect in our Di�erence-in-Di�erences (DD) analysis presented in
Table 2. This analysis is based on Rambachan and Roth (2022) and consists of deter-
mining bounds for the Average Treatment E�ect (ATE) under worst-case scenarios given
pre-specified violations of parallel trends. Here we consider two types of violations.

First, we allow di�erential economic shocks to the treated and control groups. In
particular, we bound possible violations of parallel trends post-treatment by a factor M
of the largest confounding shock pre-treatment.32 Panel (a) of Figure C.1 plots how the
estimated ATE on earnings, represented by the red line, changes as we allow M to change.
The figure shows that only if we allow for post-intervention violations to be as high as
1.7 times pre-intervention shocks, we would not be able to discard a null ATE (although,
in that case, an ATE of $57 per quarter is also likely).

The second type of violation to parallel trends we consider allows for the control and
treatment groups to be located on di�erential secular trajectories. In that case, we only
impose that those trends change smoothly over time.33 In e�ect, we allow for the second
derivative of the secular trends to change by at most M between consecutive periods.
Panel (b) of Figure C.1 plots the estimated treatment e�ect on earnings changes as we
allow M to change. The figure shows that only if we allow for changes in the slope of
di�erential secular trends for control and treatment groups as high as 2.4 per period, we
would not be able to discard a null average treatment e�ect (although, in that case, an
ATE of $54 per quarter is also likely).

We repeat the two exercises presented above to analyze the treatment e�ect on labor
force participation, presented in Figure C.2. The treatment e�ect is not very robust
to violations of parallel trends in this case. This is not unexpected as the estimated
treatment e�ects on labor force participation are not very large, to begin with.

32This corresponds to “Bounding Relative Magnitudes” in Rambachan and Roth (2022).
33This corresponds to “Smoothness Restrictions” in Rambachan and Roth (2022).
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Figures

Figure C.1: Sensitivity analysis of DD estimates for earnings

(a) Sensitivity to di�erential confounding factors
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(b) Sensitivity to di�erential trends
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Note: This figure presents the robustness of DD estimates from Equation (2), presented
in Table 2 using the method of Rambachan and Roth (2022). M denotes the variation in
factor of violation of di�erential confounding factors and and di�erential trend, respec-
tively in Panel (a) and Panel (b).
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Figure C.2: Sensitivity analysis of DD estimates for labor force participation

(a) Sensitivity to di�erential confounding factors
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(b) Sensitivity to di�erential trends
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Note: See notes to Figure C.1.
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D Event study estimates for sub-samples

Figure D.1: Event study estimates by family structure

(a) Earnings

(1) No dependent (2) With dependent
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(b) Labor force participation
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Notes: This figure plots the estimated time trend coe�cients (—t) from Equation (3).
Bars show the 95% confidence intervals from individual level clustered standard errors.
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Figure D.2: Event study estimates by age

(a) Earnings

(1) 18-34 years (2) 35-49 years
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(3) +50 years
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(b) Labor force participation

(1) 18-34 years (2) 35-49 years
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Notes: See notes to Figure D.1.
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Figure D.3: Event study estimates by gender

(a) Earnings

(1) Male (2) Female
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(b) Labor force participation

(1) Male (2) Female
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Notes: See notes to Figure D.1.
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Figure D.4: Event study estimates by type of disability

(a) Earnings

(1) Psychotic (2) Neurological
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(b) Labor force participation

(1) Psychotic (2) Neurological
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Notes: See notes to Figure D.1.
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Figure D.5: Event study estimates by location of residence

(a) Earnings

(1) Metropolitan area (2) Other
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(b) Labor force participation

(1) Metropolitan area (2) Other
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Notes: See notes to Figure D.1.
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E E�ects of AISH policy change on new entries

Table E.1: Estimated e�ects of the reform in AISH on the number of new entrants

Bandwidth
12 months 18 months 24 months

Estimated e�ect -7.62ú -4.36 -1.42
on number of new entrants (4.49) (5.14) (5.25)

Note: This table presents the estimated e�ects of the reform in AISH on the number of
the new entrants using a Regression Discontinuity Design (RDD) model from Zaresani
(2018). The robust standard errors are in the parenthesis.
úp < 0.10, ú ú p < 0.05, ú ú úp < 0.01

F Quantile DD estimates

Figure F.1: Quantile DD estimates for the whole sample
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Notes: This figure plots the estimated quantile DD models. The bars show the boot-
strapped 95% confidence intervals, which are very small. The blue dashed blue line shows
the mean e�ect estimated from the DD model presented in Table 2.
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Figure F.2: Quantile DD estimates by age

(1) 18-34 years (2) 35-49 years
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(3) +50 years
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Notes: This figure plots the estimated quantile DD models. The bars show the boot-
strapped 95% confidence intervals, which are very small. The blue dashed blue line shows
the mean e�ect estimated from the DD model presented in Table 3.
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Figure F.3: Quantile DD estimates by gender

(1) Male (2) Female
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Notes: See notes to Figure F.2.
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Figure F.4: Quantile DD estimates by type of disability

(1) Psychotic (2) Neurological
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Notes: See notes to Figure F.2.
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Figure F.5: Quantile DD estimates by location of residence

(1) Metropolitan area (2) Other
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Notes: See notes to Figure F.2.
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