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ABSTRACT

We examine the incentive effects of transfer programs using a unique policy episode. Prior to 1989,
social assistance recipients without children in Quebec who were under age 30 received benefits 60
percent lower than recipients older than 30. We use this sharp discontinuity in policy to estimate the
effects of social assistance on various labour market outcomes and on living arrangements using a
regression discontinuity approach. We find strong evidence that more generous social assistance
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using a first difference specification. Finally, we show that commonly used difference-in-difference

estimators may perform poorly when control groups are inappropriately chosen.
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1. Introduction

Links are often drawn between labour market behaviouttt@denerosity and structure
of the transfers paid to those not working. For exantpke,impetus for many of the
changes to welfare programs in the United States since W@67a concern about
disincentives to work embedded in the progranis.Europe, the ‘eurosklerosis’ problem
of persistent high unemployment compares unfavourablgg@xperience in the United
States. Blanchard (2004) contends that the ongoing redbrmemployment insurance
systems and the introduction of in-work tax credits hayeroved, but not yet resolved
the problems affecting European labour markets. Thussttleagth of the incentive
effects of transfer policies continues to be vitalthe design of policy and to the

understanding of labour market behaviour.

In addition to labour market implications, transfer payt®ecan have broader
behavioural influences, such as changing family structurdivarg arrangements.

Living arrangements are crucial to the understanding oétieets of transfers because
economic welfare is usually assessed at the houseéedd | If living arrangements
depend on transfer payments, then policy may not leadheodésired distributional

consequences.

In our paper, we study the effects of an unusual poticthé province of Quebec that
paid much lower social assistance benefits to individwélsout children who had not
yet attained the age of 30. Fortin et al. (2004) used thisypeigeriment to estimate the
incentive effects of social assistance using a differemalifferences approach. The
break in the policy at age 30 also provides, howeveroffgortunity to implement a
regression discontinuity analysis of the impact of arelfpayments on labour market
behaviour and living arrangements. This research desiga bat the possibility of more

! See Moffitt (2003) for a history of welfare programs ia tnited States. The 1967 reform adjusted tax-
back rates because of a concern for labour market imesnti

% This literature on family structure is reviewed in Kto{1998). Bitler et al. (2003) provide a detailed
literature review of research on living arrangements.



credible inferences about the incentive effects ofamelpolicies, for reasons we make

clear below.

A very large body of research has studied the laboukehamcentive effects of transfer
programs. Moffitt (2002) provides a recent survey of the iecap evidence in the
United States, which followed the exhaustive survey ofedudier literature in Moffitt
(1992). He concludes that the range of estimates suggedtsheh counterfactual
elimination of welfare would increase hours worked byd 8Q percent. Several recent
papers have examined the effects of welfare on living geraents. However, because
single non-parents can receive welfare in Canada, tis¢ melevant research for our work
is the study of the living arrangement of youth in thetéthiStates and Canada found in
Card and Lemieux (2000). They find that one response aigypeople to economic
distress is to continue (or go back to) living with thgrents.

The research strategies chosen over the years to tteidyffects of welfare have been
closely intertwined with the changing policy environmelm.the 1970s and 1980s, most
research consisted of the econometric modeling ohkegperiments, such as negative
income tax schemes, along with non-experimental ecotnemevaluations of the
incentive effects of welfare. Through the 1980s and e€HB0s, the ‘1115 Waiver’
programs generated a second wave of studies, as reviewaaviaytet al. (2000). With
a waiver, states could opt out of certain provisions ofSheial Security Act in order to
implement demonstration programs or experiments thatedlt the parameters and
structure of welfare programs. The study of these mfazommonly took the form of
experimental evaluations, often with treatment androbgtoups. Finally, the Personal
Responsibility and Work Opportunity Reconciliation Act (FRRA) of 1996 generated
a further wave of research attempting to evaluateefifect of reforms in the new
decentralized policy environment. Much of the more reeerk therefore follows a

3 Hu (2001), Bitler, Gelbach, and Hoynes (2003), and Paxson and \§&ll{d&903) look at the living
arrangements of the children of welfare recipients. Lor{@000), in contrast, examines the arrangements
of welfare-receiving mothers.



non-experimental methodology, comparing policy outcoma®sa states that made
different policy choices in the PRWORA era.

Blank (2002) discusses three challenges confronting rdszarstudying the reforms of
the 1990s. First, the economic environment improved draafigticontemporaneous
with the reforms. Evaluating a welfare reform in thentext of an improving
macroeconomy makes it difficult to isolate the effe€tthe reform from the shifts in
labour demand. Second, the dimensionality of the chamggses it difficult to
understand the effect of changing one poliogteris paribus Reforms were bundled
together with some mix of time limits, benefit redoatirates, training, and sanctions,
among other policies. Finally, the expansions of theé&thIncome Tax Credit also

improved the labour market conditions for welfare-gk-families.

The age-based policy we exploit is able to overcome soiride challenges in the
existing literature. The source of the advantage iswkado not study a reformer se
but a discontinuity present in a static policy. Thisangethat there is no bundle of other
reforms that may contaminate the evaluation of theldewnefit policy. Moreover, we do
not need to make assumptions about the comparabilityeofréated group to a control
group located in a labour market that is temporally or ggadgcally distinct. This helps
us to avoid worries about a changing broad economic emagat. Finally, the variation
provided by the policy is large — an increase of 145 percerthdése reaching age 30.
Variation of this magnitude helps to estimate behavioufattsf with better precision.

A further advantage was provided by a reform that ended thebénefit policy in

August of 1989. By comparing behaviour before and after thegehand in Quebec
versus other provinces of Canada, we can also evaluapolibg using a difference-in-
differences empirical framework commonly used in tredfave reform literature. This
allows us to assess the strengths and weaknesse® aothmonly used empirical

framework.



One innovative feature of our analysis is that we faoushe effects of social assistance
benefits on the labour market behaviour of men withodti@mn. We think that for this
group, the decision to work or to collect social assegaran be reasonably modelled
using a standard labour supply approach. By contrastipgment decisions of single
mothers, who are the traditional focus of the U.Sfaxe] are complicated by several
factors like endogenous fertility decisions and the figests of working in presence of
young children.

After providing some institutional details about welfareQuebec, we describe our data
and develop our empirical strategy based on the regredsioontinuity approach. We
then present a descriptive analysis of that data to geopieliminary evidence on the
effects of the policy. Next, we present our regressiigcontinuity estimates, exploring
the sensitivity of the estimates to several robustaadsfalsification tests. Finally, we
compare the regression discontinuity estimates t@réifice-in-differences results and

conclude.

2. Social assistance in Quebec and Canada

Social assistance (as welfare is called in Canadargms were funded from 1967 to
1996 through the Canada Assistance Plan, which offered a 10&npenatching grant
from the federal government for provincial spendinm contrast to the federally funded
welfare programs in the United States during that periodjebgn of the programs was
left almost entirely to the sub-national regiondyjsat to weak conditions on eligibilify.
A distinguishing feature from the case of the UnitedeStat the eligibility of singles and

non-parents.

* Following 1996, a block grant called the Canadian HealthSatial Transfer replaced the Canada
Assistance Plan.

® Provinces had to cover all ‘persons in need.” Thoeyctnot set eligibility based on province of
residence and could only consider the budgetary needs pétsen or family, effectively ruling out work
requirements. They also agreed to submit statistitsetederal government and set up an appeals
process. This discussion is drawn from Baker, PayneSaratt (1999).



Research on social assistance in Canada has beelimitéd. Dooley (1999) describes
the trends in social assistance receipt across demogphigs and time. Dooley et al.
(2000) find no relationship between female headship and sssatance benefit levels,
which is not surprising because benefits are still pa@h& does not have children or is
married. A large-scale social experiment, the SelfiSehcy Project, was conducted in
the 1990s and paid an earnings supplement to social assiseripients who found
work. The results of the Self-Sufficiency Projace summarized in Ford et al. (2003).
Finally, Barrett and Cragg (1998) and Green and Warburton (2004) use
administrative data to study dynamics of social asmstaparticipation in British

Columbia.

More closely related to our work, Fortin, Lacroix, dboblet (2004) study the effect of
social assistance benefits on the durations of spellsg ustiministrative data. As
identifying variation, they use the end of the “under age Sftial assistance rate in
Quebec in 1989, comparing recipients over and under age 3@ leidafter the reform.
Our work differs from theirs in a number of ways. Fimé study static participation and
living arrangements rather than dynamics. Second, usingeys data rather than
administrative data allows us to look at a broader rafigariables and to use residents
of other provinces as an additional control group. HRmalke focus our research design
closely on the discontinuity of benefits at age 3Qthem than making broader
comparisons of those under and over age 30. If importarisenvable characteristics
are correlated with age, then studying behaviour at ikeowktinuity can improve

inferences.

2.1 Benefits in Quebec

Social assistance payments in Quebec during the firstopéine period we study were
governed by the 1969i sur 'aide socialg(Social Aid Act). Benefits were paid “. . . on
the basis of the deficit that exists between the neédsnd the income available to, a
family or individual . . .” Benefits were set periodily by regulation and were kept
roughly constant in real terms. The number of children addlts in the family



determined the size of the benefits in a non-linear wapsistent with economies of
scale within a family. The regulations also provided dosmall income exemption or
“disregard” ($65 in the 1980s), after which benefits were redwollar for dollar with

income.

The unique feature of social assistance for our purpedée differential benefit rate by
age. Those over age 30 received $507 per month in 1989 (currlams)dodbmpared to
$185 for those under age 30; a difference of 63 pefcémnly cash benefits differed by
age, so items such as subsidized dental care or ahedjgenses were the same for those
over and under age 30. Recipients had to complete a foeny emonth, allowing
officials an opportunity to determine if age 30 had beeairstl. A newAct Respecting
Income Securityeceived Royal Assent in December 1988 and took effectugiugt £
1989. The new Act contained a number of changes, includengnd of the differential
rate at age 30. We graph the benefit rates in constant 1990 dollars feingle
employable person without children in Figure 1, for someee and under age 30.

The structure of benefits before 1989 is represented diagracattyatn Figure 2 in a
static labour supply framework. A thirty year old fatles budget constraint ABCDE,
which traces out the social assistance benefit (&) earnings exemption (BC), the 100
percent tax rate on earnings (CD), and finally earningg gbcial assistance has been
exhausted (DE). A 29 year old would face a budget cansuascribed by AFGHE,
because of the lower benefit level. A 29 year old withpreferences over consumption
and leisure indicated by the indifference curves would chtmseork and consume at

point X. However, the same preferences for a thirey ydd would result in a decision to

® Under section 18 of the Act, discrimination on the asi‘race, colour, sex, religion, language, national
extraction, social origin, morals, or political conwict! is not allowed. Age is not mentioned.

" The new Law introduced different rates for those pigetting in training programs. Since fewer than 10
percent of recipients participated in these programgifi-tacroix, and Drolet 2004), we focus on the
benefits applicable to those who are available farkvbut do not participate in the training programs.
Benefits fell slightly in real terms after the refofor everyone, but no other changes differentiallycaée
those over and under age 30.

8 We constructed these series using the benefit ratemdexation methods described in the legislation (as
reported in the Revised Statutes of Quebec and the pondiag regulations).



work and consume at point C. The higher benefit levedsefore yield an unambiguous

prediction of lower labour supply.

3. Data description and Descriptive Statistics

Most of our analysis relies on data from the 1986 and 199isuSes. We also
complement our Census numbers with some time-serigs foam the Labour Force
Survey (LFS). For both data sets, however, the setectiteria share common features.
We focus our analysis on individuals without a high schdplodha (high school
dropouts) who are most ‘at risk’ for being on sociaistanc€. We also focus on
respondents without children, as parents of children watrsubject to the lower social
assistance benefit. The bonus that would be received for bearing a child Hose
under 30 would be large, but we uncovered no evidence atiktyfeesponse to the
policy in the datd> We discuss these sample selection issues in maxi ldegr.

Finally, the present paper looks at males only. Theysisdbr females is complicated by
a series of factors. First, around age 30, a substaritager fraction of women than
men have children and are not, therefore, subject toitfezenitial benefits:?> Second,

female high school dropouts are much less likely toebwloyed than men. The
employment rate of thirty year old women and male hgiosl dropouts in Quebec in
1986 are 39.5 and 70.4 percent, respectively. For these taansgdhe ‘at risk’ group is

° Recent data from the Institut de la Statistique du QuEBiEi) indicates that 63 percent of all social
assistance claimants are high school dropouts. Outabfations based on the 1986-89 Survey of
Consumer Finance indicates that among childless men age326the key group affected around the age
discontinuity in the program), high school dropouts irexxE59.7 of social assistance payments, even
though they only represented 23.5 percent of the population.

10 We classified people as “childless” or “without childrewien they either do not have children, or have
children but do not live with them.

" The analysis of fertility in the context of Quebechistera is also complicated by the Allowance for
Newborn Children which paid bonuses of up to $8,000 for aaiéa. Milligan (2003) finds little

evidence of a fertility response among low education andrioeme women.

2 Among 30 years old high school dropouts in Quebec in 1986 p@kc&nt of women had (and lived
with) children, compared to 53.4 percent for men. Teasons explain this difference. First, women are
much more likely than men to be single parents. Secomew have their children at a younger age than
men.



much smaller for women than men. Finally, we are ancwncerned about possible

fertility responses in the case of women than men.

4.1 Census Master Files

The bulk of our analysis is based on the master dfdbe Canadian Census. Statistics
Canada conducts the Canadian Census quinquennially ingredirgy with a ‘1’ or a ‘6’,

in contrast to the decennial nature of the Census in thedJSitates. The coverage of
the Census is universal. A detailed questionnaire (longn)fols assigned to
approximately twenty per cent of households, consistinguestions on labour market
characteristics and participation, education, incomed dhe demographics of
respondents. Some of the labour market participatiortignesare asked with reference
to the week previous to Census day, while others refehemtevious calendar year.
Because we can observe single years of age in the €enwsucan implement our
regression discontinuity empirical strategy with theata.

Statistics Canada typically releases a public useoatea file of between 2 and 3 per
cent of respondents. As we are interested in obtaimirge Isamples of individuals in
narrowly defined cells, we obtained access to thet@dnty per cent master sample
maintained by Statistics Canada. With this sample, avefarm cells of sufficient size
for meaningful analysis. For example, Appendix Tabledsithat we have over 10,000
observations for each year of age in Quebec in the 1986u€e Since between 26 and
32 percent of these men have not completed high schmlahin 2), we get samples of
around 3,000 high school dropouts for each age group (columnTBg last set of
columns in Appendix Table 1 shows that the samplesuatieef reduced when we only
keep men without children. We still have, however, dyB00 observations for each age
group around the discontinuity at age 30.

The Census allows us to create a host of interestamgables for analysis. For the
reference week prior to census day, we observe whttharespondent was employed,
and the hours worked. We can also observe whetherelagonship between the



respondent and the head of the household. When the heguhisnt or a parent-in-law
to the respondent, we code him as living with his parefbs. marital status, we code the
respondent as married if he is legally married or inmamon-law relationship.

Other variables like income by source are measured owgrévious calendar year. In
particular, the Census collects separate income i@nezarnings, unemployment
insurance (Ul) benefits, old age security, CPP/QPP |yaatlowances, and child tax
credits. Unfortunately, the Census does not collsefparate income item for social
assistance benefits. These benefits are includedeimaining “other transfers” variable
that also includes workers compensation payments, someepéy under training
programs, and small provincial tax credits claimed erntak returrt?

Fortunately, social assistance benefits are by &afaifyest component of the “other
transfers” variable. This is illustrated in Appendiblea2 that compares the 1986
Census to a pooled sample of the 1985, 1986, 1987, and 1988 Surveysoimeo
Finances (SCF). The SCF is a much smaller survey vidichherwise, quite similar to
the Census (Boudarbat et al., 2003). Unlike the Censusybowke SCF collects a
separate income item for social assistance paymépmisendix Table 2 shows that social
assistance accounts for over 85 percent of “otherfanarig“SA+other” in the table) for
the age and demographic groups relevant to our study. Aslg og® cannot reject the
null hypothesis that all the difference in “other sf@ns” between men just under and just
over thirty is due to differences in social assistareeehts. For the remainder of the
paper, we will thus assume that all of the discontynmit‘'other transfers” at age thirty is
due to the discontinuity in social assistance benafitgye thirty. For all practical
purpose, this means that we can use “other transfers’santl assistance benefits”
interchangeably in what follows.

4.2  The Labour Force Survey

13 Few other items included in the “other transfer” catggoe either negligible or do not apply for the age
group under consideration (e.g. veterans’ pensions).



The Labour Force Survey (LFS) is a monthly national &bakl survey with questions
about the labour market behaviour and demographic characterst household
members, comparable to the monthly Current Populationegurvthe United States.
The sample size is approximately 100,000 individuals per momitth, households
staying in the sample for overlapping six month rotatiomfie population coverage of
the LFS excludes residents of the territories, perfoing on Indian Reserves, full-time
members of the military, and inmates of penal instingi A comparable set of surveys
is available from 1976 to the present. Small provincesaeesampled, necessitating the
use of survey weights to calculate representative tatatis

The primary disadvantage of the LFS for our purposeangpke size. The number of
Quebecers in the appropriate age range who are high sdregmiuts is small in any
month’s sample — typically about 100 males and 50 fenakedetween the ages of 25
and 29. In addition, we do not observe single yeaegef Instead, age is reported in 5-
year age groups. For these two reasons, the regresgamtinuity approach cannot be
successfully implemented with the LFS.

We instead exploit the frequency and long availabilityhef tFS to document the long-
term trends in the labour market behaviour of our targeulption, comparing them
across age groups and provinces. Figure 3 graphs the emploateefdr males. We
use a three-year moving average to smooth the employntenseaaes that otherwise
show erratic movements because of small sample sikles.top two lines trace the rate
for 25-29 year olds and 30-34 year olds in provinces other thab&g (“rest of Canada”
hereafter). The two lines follow the rough contourghef business cycle, rising in the
1980s and falling with the recession of the early 1990s. Twerahtions are relevant.
First, the cyclicality of the employment rates makésious the need to have a control
group in order to separate business cycle effects fromypsfiiects. Second, the lines for
the two age groups track each other quite closely. Tlggests that labour market
conditions for these two age groups are comparable.

10



The second set of lines shows the employment rategbygaoups for residents of
Quebec. The lines both lie approximately 10 percentagespo@ibw those for the rest
of Canada, suggesting that any search for policy efferjbtdo consider differing labour
market conditions across regions of the country. Teegroups do not track each other
as closely in Quebec as was the case for the restaohda. In particular, the
employment rate of 25-29 years old is substantially latigen the employment rate of
30-34 years old prior to 1990. From 1990 on, however, the gmpilat rates of the two
age groups are much more comparable. This is consisténth&iview that low social
assistance benefits for men under 30 prior to August 198%9tdeadsubstantial labour

supply response.

Other factors could nonetheless account for the abrigriaege employment rate of 25-
29 years old in Quebec in the late 1980s. Perhaps the stongnaic recovery of the
second half of the 1980s disproportionally benefited youngekevs in Quebec. It is
also not clear why the employment rates of 25-29 and 3@®&r wld were quite similar
in the early 1980s, despite the fact that Social assestl@nefits for those under 30 were
already much lower back then. For all these reaseesnow turn to a regression
discontinuity approach. We later return to a moraitst discussion of how standard
difference-in-differences estimates (like those igiplin Figure 3) compare to the

regression discontinuity results.

4. Empirical Approach

Our main empirical approach exploits the discontinuntgocial assistance benefits at age
30. Consider the regression model:

(1) Yo =5 +BTREAT +0(a) +&,,

11



where Y, is an outcome variable for individualof agea. The effect of age on the
outcome variable is captured by the functga), while TREAT, is a treatment dummy
that captures higher social assistance benefits at agét 8)defined as:

Oif a<30

TREAL = Lif a>=30

The evaluation problem consists of estimating the effeot the treatment (higher social
assistance benefits) on the outcome variable. Theidentification assumption that
underlies the regression discontinuity (RD) stratexgthatd(.) is a smooth (continuous)
function* Under this assumption, the treatment efficis obtained by estimating the
discontinuity in the empirical regression function tae point where the treatment
variable switches from 0 to 1 (age 30 in our case). We hda‘'sharp” RD design since

the treatment variable is a deterministic functiothefregression variable (age).

The assumption thal(.) is a continuous function means that differential bésetfie the
only source of discontinuity in outcomes around age 30. Heasonable is this
assumption? As is well known, most of our variables imterest like income,
employment, and family arrangements exhibit well-know agdiles. For instance, log
earnings are a concave function of age, which is consigtighh a standard model of
investment in human capital (Mincer 1974, Murphy and Welch, 198y.while it is
important to letd(.) be flexible enough to accommodate non-linearities in dge
profiles, there is no reason (in human capital cateel theories of behaviour over the
life-cycle) to expect an abrupt change at age 30.

There are, nonetheless, at least two reasons whassuenptiord(.) is a continuous at age
30 may be violated. First, while the true age of an idd&i is predetermined, it is
conceivable that some people could find ways to “cheathem aige by, for example,
falsifying their birth certificates. If such manipulat®owere possible, people claiming to

4 See Hahn, Todd, and van der Klaauw (2001) and Lee (2003) faresfonmal discussion of the
conditions under which the RD design is as valid asweite based on a randomized experiment.

12



be age 30 could be systematically different from thage2®. In particular, people age
29 with a higher propensity to receive social assistahesa(ise of low earnings
capacity, etc.) could systematically claim they are 3fustgenerating a spurious
correlation between age and the error term. This proldamlikely to occur here since
the true age of an individual can be easily verified lyjad@ssistance authoritiés.

A potentially more serious problem is that we only deladividuals with dependent
children for most of our analysis, since only thosevidials are subject to differential
social assistance benefits. As shown in Appendix Tabliel fraction of men with
children increases steeply as a function of age. Textant that these fertility and living
arrangements decisions (live with your children or no¢)endogenous, this generates a
problem of non-random selection in our main analysis gamipor instance, we explain
in Section 6 that the steep decline in employment ratesfasction of age most likely
reflects the fact that men without children are angasingly “negatively selected” group
of individuals. As long as these selection biasesaamooth function of age, however,

they will be captured by the functi@() and the RD approach will remain valid.

The RD approach may not be valid, however, if the datito have children and live
with them was itself influenced by social assistanceebis. For instance, an
unemployed man living with his wife and children could dec¢aéeave home once he
turns 30 because he can now get much higher social assidbanefits as a “single”.
Appendix Table 1 and Appendix Figure 1 show, however, tha¢ tisemo evidence of a
discontinuity at age 30 in the fraction of men with direh in Quebec in 1986. In fact,
the increase in this fraction between age 29 and 30sengally identical to what is
observed in situations where there is no discontinuityocial assistance benefits at age
30 (Quebec in 1991, Rest of Canada in 1986 or 1991). We also mesenadditional
results below where we estimate our models for alh metead of conditioning on men

without children. Using all men “solves” the selectioalgem but leads (presumably) to

15 Note that it was relatively easy to falsify onage in Quebec in the 1980s since baptismal certificates
issued by local parishes were used as official birthficaties (and proof of identity). By the time
individuals were in their late 20s, however, their iwél” birth date had long been recorded by tax, social
insurance, citizenship (passport) and other governnughid@ties. It is thus highly unlikely that more than
a handful of individuals managed to get higher social assistbenefits by cheating on their age.

13



a smaller estimated treatment effect since we nowaagtdup of individuals known to be
unaffected by the differential benefits (men with chitgreo the main analysis sample of

men without children.

In practice, the estimated treatment effect depends anthe smooth functiod(.) is

itself estimated. One possible route is to estindédeusing non-parametric methods,
with the usual trade-offs in the choice of the bandwidtvhen a very small bandwidth is
used, the estimate @i ends up being the difference in the mean value of tiheome

variable just to the right and just to the left oé tthiscontinuity point. But unless very
large amounts of data are available, such estimatedenagry imprecise. With a larger
bandwidth, however, a bias can be introduced if peopléduraway from the exact

discontinuity point are systematically differentrfidhose at the discontinuity point.

We balance this trade-off between precision and bias hynadsg a variety of

polynomial specifications for the regression functd(r). In Section 6, we present
estimates of the treatment effect using five differgpécifications for the regression
function. The specifications include standard linear, cqiadrand cubic functions, as
well as linear and quadratic splines (separate regressiondoth sides of the

discontinuity).

We also need to adapt our RD approach to some of thdim#tgions discussed in the
previous section. One problem is that we only know tharagears of the individual at
census day (typically the first week of June). This maehat the best we can do is to
compare all individuals age 29 on census day to all indivicagds30 at census day. In
other words, we cannot compare people who “just turned 388aple “just about to turn
30”".

Because of this data limitation, all the informatioraiéable in the micro data can be

summarized in the age-specific means of the variableSic{sot statistics). The

empirical model we work with is the age-cell versidequation (1):

14



(@) Y, =f,+BTREAT +3(a) +¢,.

Regression estimates of equation (1) based on micro atetadentical to weighted
estimates of equation (2) when the weight used is tinebau of observations by age

group.

Another advantage of working with age cells is thattrigightforward to test how well

the model “fits” the data. Since the outcome varidjlas a cell mean, its sampling
varianceV, can be readily computed. Under the assumption thatlri{@ds correct, the

only source of error in the model should be the samplirg.e This assumption can be
tested using the goodness-of-fit statistic

GOF=3%" (&M,).

Under the null hypothesis that model (2) is wekdfied, GOF should follow a chi-
square distribution with N-k degrees of freedom.

Up to now, we have implicitly assumed that the ouate variabley was measured at the

time of the Census. As discussed in the previeas@), some of the outcome variables
like current employment and hours of work, mard@tus, and family arrangements are
indeed measured at the time of the census. Howetrear variables like transfer income,

earnings, and weeks worked pertain to the previgesr. As a consequence, the
regression discontinuity is not “sharp” for thesgonme variables.

To see this, consider the receipt of social assistéaransfers in the previous year. Take
the case of an individual age 30 at census daytwimed 30 on the first of December in
the previous year. This individual was thus “exgigo higher social assistance benefits
for only one of the twelve months during the pregioyear. We deal with this problem
by assigning 1/12 to the treatment variable fos siiecific individual.

15



If we knew the exact birth date of individuals, w@uld use the fraction of the previous
year during which the individual was age 30 asttkatment variable. The treatment
variableTREAT, would be equal to zero for all individuals aged29ess at census day,
one for all individuals age 32 or more at censug dad a humber ranging from zero to
one for those age 30 or 31 at census day (dependitigeir exact birth date).

Since we only know the age in years at censuswlayjeed to averageREAT, over all
individual of a certain age. We do so by assuntivag Census day is Jun& and that
birth dates are uniformly distributed over the yedinder those assumptions, it is easy to
show that the average treatm@REAT, takes the following values for the different age

groups-®
0 if a<=29
3) TREAT = |0170ifa=30
®"10913if a=31
1 if a>=32

By contrast, in the models for outcomes at the tiinlne CensusTREAT, is simply 0 for

all individuals age 29 or less at census day, afod ihdividuals age 30 or more.

One concern is that some of the advantages of Ehddgign are lost because we do not
have a sharp discontinuity for the outcomes veemipheasured over the previous year.
Fortunately, it is possible to test for the impaétthis shortcoming when looking at
employment. In the Census, we know both the enmpéoy status in the reference week,
and the number of weeks worked in the previous.ydar a given age group, we can
construct an employment rate in the Census referamek,ERG, and an employment
rate based on the fraction of weeks worked in theipus yearERL.

% The values of the treatment variaBREAT} for age 30 and 31 are obtained by integrating over the
uniform distribution of birth dates. It can be shown tbai&ige 30 we géfREAT, = .5(7/12% = 0.170.
For age 30 we g&iREAT, = 1-.5(5/12) = 0.913.
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We can thus compare the “sharp” RD results basedhenanalysis of the outcome
variableERG, to the “fuzzy” RD estimates based on the varidRl,. We find that

both specifications give very similar results (8&tt6), which suggests that the RD
approach vyields valid estimated treatment effeetspite the “fuzziness” introduced in
outcome variables measured over the previous ydare specifically, the model for the

employment rate on census week is

(4a) ERG, =B, + BTREAT +3(a) +¢,

while the model of the employment rate in the prasiyear is

(4b) ERL = B, + B, TREAT,+J'(a) +¢, .

We can then compare the alternative estimatesedféatment effeg®; andg’;. The two
estimates should be the same if the models arespetiified. If the labour supply impact
of social assistance benefits is large, the empéoymate at census week (equation 4a)
should drop sharply between age 29 and 30Q,REAT jumps from 0 to 1. By contrast,
most of the drop should occur between age 30 and &ie model for the employment
rate in the previous year (equation 4b) since, mieg to equation (3),TREAT,
increases from 0.170 at age 30 to 0.913 at age 31.

This suggests another estimator of the treatmdattebased on the difference between
the two employment rates, which is in fact the gfgaim the employment rate between
the previous year and the Census reference weekdividuals truly reduce their labour
supply once social assistance benefits become georerous, the employment rate of 30
years old (on census week) should be unusuallyclompared to their employment rate
in the previous year (when they were mostly 29).

This alternative estimator is essentially a firgtedlence (FD) estimator that exploits the
longitudinal nature of the information about emplwnt in the census. Under the
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assumption thg#, = 1 , this FD-RD estimator is obtained by estimatihg tegression
model

(B)ERG, —ERL, = (5, - B'5) + BL(TREAT —~TREAT,_ ) +6(a) + (¢, = £,),

by (weighted) OLS. Note th&(a), the difference betweeifa) andd’(a), is once again a
smooth function of age that can be captured bystirae functions as before. As in a
standard FD model, one advantage of this modéilasihdividual-specific fixed effects
are eliminated by taking differences in the eresntin equation (5).

The RD estimator is based on the assumption tr@l@elose to the discontinuity are

similar.  While the assumption is highly plausibte our case, it usually remains

untestable at some basic level. Perhaps peoqlaljose 30 are different from those age
29 for some unmodelled reason. The FD-RD estimgtmgs one step further by

comparing the employment of teameindividuals at age 29 and 30.

Taken together, the quasi panel nature of the Gefisuemployment behaviour) and the
discontinuity in social assistance benefits at 8Qeprovide a variety of estimation

strategies that can be used to validate our baBiceRearch design. In Section 6, we
present these alternative estimators and arguethkaRD estimates of the impact of
social assistance benefits on employment are indegy robust across estimation
methods. This gives considerable confidence irRbeestimates for other outcomes of

interest.

5. Cross-sectional age profiles

Before turning to the RD estimates, we first grapthost of outcomes against age,
looking separately at Quebec and the rest of Caoeelathe 1986 and 1991 censuses. In

principle, all we need in our RD design are thead&bm Quebec in 1986. It is
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nonetheless useful to see whether the raw datarrotiie basic prediction that age
profiles are discontinuous around age 30 in Queatcnot in the other cases.

Figure 4 presents employment rates (reference weglgge, from 20 to 39. Like all
other figures discussed in this section, Figures dased on the sample of male high
school dropouts with no dependent children. Seépdirees are drawn for Quebec and the
rest of Canada, and for the 1986 and 1991 CensuBesgertical line marks the split
between those under and over age 30. The toprnes dre for the rest of Canada. After
rising 9.6 percentage point to 70.5 percent at2gyéor 1986, the employment rates are
generally flat with a slight downward trend. Theadler sample size in Quebec adds
more sampling variation to the Quebec lines, kstriging change in the relative position
of the 1986 and 1991 lines is evident at age 3bGe drop at age 30 in 1986 is 5.2
percentage points. After age 30, both Quebec tieesl downward.

A very similar pattern can be seen for hours workethe reference week in Figure 5.
Between ages 23 and 29, hours worked in Quebe@86 & constant at around 26 hours
per week. At age 30, there is a dramatic dropdtbdurs per week, a decrease of 7.2 per
cent. Together, these two figures suggest that mbshe variation in labour market
participation for this sample of males is on theeagive margin.

Figures 6 and 7 explore two measures of livingrgyeanents. The four lines tracing out
the proportion of respondents living with their @ats in Figure 7 are virtually on top of
each other across all ages. The rate falls frayvarar 70 percent at age 20 to around 20
percent at age 39. Clearly, the sharp discontinnisocial assistance benefits at age 30
in Quebec in 1986 appears to have little impadhindimension of living arrangements.

The proportion of respondents who are legally redrdr in a common-law partnership is
graphed in Figure 7. After age 30, the four lines close to each other and constant just
under a rate of 30 percent. However, before agi&lne for Quebec in 1986 shows an
increasing gap, reaching 4.3 percentage pointsiveléo Quebec in 1991 at age 29
before falling to near zero at age 30. Breakirgdhta into separate analyses (not shown
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here) for legally married and common-law partngrshieveals that much of the pattern is
driven by legal marriages. This may indicate giagjle males were more willing to enter
into a marriage when the social assistance rate lessthan when it was high.
Furthermore, the absolute drop in being marriedgat 30 may indicate that these social
assistance-induced marriages did not persist drecenale had the possibility of a higher
government transfer payment at age 30. Moreokierage 29-30 jump in the proportion
of respondents who report being separated or didonas 2.9 percent in 1986, compared
to only 1.6 in 1991, providing further suggestivédence that social assistance had some

impact on marital choices.

The next set of figures displays results from Ja@da based on income data from the
calendar year prior to Census day. As discussHitreanly those who are age 32 or
higher on Census day spent the entire previousmdateyear over age 30. For this
reason, we draw an extra line in the figures betmages 31 and 32. The ages between
the lines correspond to ages at which some timespest at age 29 and some at age 30

in the previous year.

The first income graph in Figure 8 shows the dalidue of “other government transfers”
(in 1990 Canadian dollars). As discussed earllds, variable mostly captures social
assistance benefits. Before age 30, the 1986rand391 lines for Quebec follow each
other very closely. By age 32, a large gap betwbem opens. By contrast, social
assistance receipts only grow slowly as a funabibage in the rest of Canada in either
1986 or 1991.

Figure 9 shows the level of earned and self-empérimncome. In both Quebec and the
rest of Canada, the age-earnings profile growpstdeetween 1986 and 1991. This shift
is more prominent in Quebec where men age 32 teasf less in 1986 than in 1991,
while men age 25 to 29 earn more in 1986 than 1981natural explanation for this

pattern of results is that younger men (age 25+28uebec worked more (Figures 4 and
5) and earned more in response to the very lovakassistance benefits that prevailed in
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1986. Note, however, that there is not a sharfirdem earnings between age 29 and 32

that mirrors the sharp increase in social assistageipts documented in Figure 8.

6. Regression Discontinuity Estimates

We now formally exploit the discontinuity in socedsistance benefits by estimating the
RD models discussed in Section 4. After severpkgrments, we decided to limit our
analysis to men age 25 to 39. The reason forctiogce is that the age profile in most of
the variables in Figures 4 to 9 is systematicalffedent between age 20 and 24 than
between age 25 and 29. This suggests that datag®r20 to 24 are of little use for
helping to fit the model around the discontinuitjrg.

Note also that all the regression models are estonAy (weighted) OLS using the
inverse of the sampling variancesy(\as weights. The resulting estimates are very
similar to those obtained using the number of olz@mns in each age cell as weights.
The advantage of using the inverse of the samplamgances instead is that the sum of
square residuals is equal to the goodness-ofatiistit GOF (up to a normalization).

6.1 Employment Effects

Table 1 shows the estimated treatment effectshiiabour supply variables in Quebec
in 1986. Column 1 shows the RD estimates for thpleyment rate in the previous year
(1985). This model corresponds to equation (4i8§dntion 4. The employment impacts
are precisely estimated in the first four modelst less precisely estimated when the
richest model, the quadratic spline, is used.

The results are even stronger in the model for eympént at Census week reported in
column 2. In this model, the employment effect aera precisely estimated even when
the quadratic spline is used (the most flexible eiod Remember that we have a sharp
discontinuity in this latter model, while the distmuity is not sharp in the model based
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on the employment rate in the previous year. Ty explain why the effect of social
assistance is more precisely estimated for emplayra¢ census week in the more
flexible models like the cubic and the quadratiingp

One nice feature of the results is that the twoleympent rate measures yield remarkably
similar estimates. This suggests that the RD ambras appropriate for the models of
previous year outcomes despite some of the datdcehaings discussed in Section 4.
Note also that the goodness-of-fit tests suggext dékien the simpler models (linear or
linear spline) fit the data very well.

To get a better sense of how the models fit tha,da& compare the predicted regression
models to the actual data for the two employmerdsuees in Figures 10 and 11 for the
linear spline models. In the case of the employmat®e in the Census reference week,
we place the discontinuity point at age 29.5. &ipeople coded as “age 30” on census
day are 30.5 years old, on average, we need to thewiscontinuity point by half a year
to get people who are exactly age 30 on census thayhe case of employment in the
previous year, we place the discontinuity poinagé 30 and 5/12for similar reasons.

In all the “previous year” models, we both show tinear regression lines (solid lines
predicted by the linear splines) and the actuablfitained using th& REAT’ variable
(dotted lines).

Both Figures 10 and 11 present strong evidencedimgtioyment drops abruptly once
individuals become eligible for the higher sociatiatance benefits. As expected, the
decline in employment measured at census week hagmween age 29 and 30, while
the decline in employment measured over the prevaar (Figure 11) mostly happens
between age 30 and 31. Interestingly, the estinateployment effect of the higher
social assistance benefits is almost identicatfertwo measures of the employment rate
in the linear spline models illustrated in Figure® and 11. Table 1 shows that the
estimated effects are -0.047 and -0.049 for empéoyntast year and in the reference
week, respectively.
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As discussed earlier, an even more stringent tesheo disincentive effects of social
assistance on labour supply is based on the dikferdetween the two employment
measures. The FD-RD estimates of equation (5yegerted in column 3 of Table 1.
The estimated employment effects are very robustsacspecifications and tend to be a
bit smaller than the standard RD estimates repamtedlumns 1 and 2 of Table 1.

Remember that the key group used to identify theREDestimates are individuals age
30 at the time of the Census. Since these indalidwere mostly 29 in the previous year,
we should see their census week employment dragiivelto their previous year
employment as they become exposed to the highefiteafter turning 30. By contrast,
all other age groups (except for a few of the 34ry#ds) are exposed to the same social
assistance benefits at census week and in theopeyears. Figure 12 confirms this
prediction that the employment rate differencebiscamally low for individuals age 30 at
the time of the Census. The figure also shows thatregression fit based on the
difference model (solid line) is quite similar toet fit implied by the two models for
employment levels (dotted line defined as the diffiee between the regression lines in
Figures 10 and 11).

The last column of Table 1 shows that the effechigher social assistance benefits on
hours of work at census week (including zeros)nslar to the estimated effect on the

employment rate. The estimated effect on hourshén linear spline model (-.1.72)

represents about 7.1 percent of average hours if (24.39). This is very similar to the

7.9 percent effect on employment probability oledinfor the most comparable

employment rate model (linear spline model for emplent at census week). The
results suggest that all of the impact of sociaistance benefits on labour supply
happens at the extensive margin (participatiorgmmsed to intensive margin (hours of
work conditional on employment), which is consistire model presented in Figure 2.

We run a series of “falsification experiments” iable 2 to present further evidence on

the robustness of our findings. Since there idisoontinuity in social assistance benefits
in Quebec in 1991 or in the rest of Canada in eit!986 or 1991, RD estimates for these
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alternative samples should not show significant leympent effects. Table 2 indeed
indicates a sharp contrast between Quebec in 18@6evemployment effects are always
significant at the 95 percent level (except in @ase where it is significant at the 90
percent level), and other regions or years wherpleyment effects are generally
insignificant. The contrast is particularly strigifor the FD-RD estimates (second panel
of Table 2) where only one of the fifteen estimdteother regions or years is significant
(at the 90 percent level). Interestingly, estirmdtased on employment at Census week

(first panel) are more erratic. They are evensiteally significant in a number of cases.

One interesting methodological finding is thus ttie availability of panel data (quasi
panel in the Census) does indeed make the RD a@stimare reliable. This is illustrated
in the last column of Table 2 that shows the déffexe-in-differences in the RD

estimates” These difference-in-differences estimates range f.055 to -.098 for the

regular RD estimates, but only from -.048 to -.@&3the FD-RD estimates. Putting all
these results together, we conclude that higheialsassistance benefits reduce the
employment rate by at least three percentage poamd perhaps as much as five
percentage points. Furthermore, the similaritsharesults for the different employment
specifications suggest that the RD approach “wodespite the fuzziness introduced in

the models based on the reporting of outcomestbegprevious calendar year.

6.2 Other outcome variables

Table 3 shows the estimated effects for a variétytioer outcomes variables. The first
column reports the estimates for total social t&si® income based on the “other
transfers” variable in the Census. The resultgcatd a precisely estimated effect in the
range of $450 to $500 per year for the differemcdrations. The second column shows
that the effect on total transfer dollars comesnfriooth a higher take-up rate of social

assistance (column 2), and higher social assistagoeipts conditional on receiving

" The rationale for such an estimator is that there mestspurious” region and year specific discontinuity
at age 30 that can be removed by taking difference in diffese
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positive transfers. Both of these effects are iped estimated and robust across
specifications.

More importantly, the magnitude of the estimatefe@at$ is consistent with other results

presented in the paper. For example, we find ttathigher social assistance benefits
increase the take-up rate of social assistanceirfeol) by about 4 percentage points.
This is right in the range of employment effectad® percentage points) documented in
Table 1. Once again, this is consistent with #igour supply model of Figure 2 that

predicts all workers who quit employment in resgotts higher social assistance benefits
end up receiving social assistance payments.

The results in column 3 indicate that people oniad@ssistance experience, on average, a
$1,200 increase in social assistance receipts \heyn become eligible for the higher
benefits at age 30. This is considerably smaflantthe roughly $3,300 annual increase
in benefits that an individual on social assistafucea full year should experience after
turning 30'® As is well known, however, people move in and @figocial assistance and
typically spend less than a full year on socialistaece. There is unfortunately no
information on the number of months an individupérst on social assistance in the
Census. Fortin et al. (2004) show, however, tiatmedian spell of social assistance for
men age 25 to 29 lasted between 6 and 9 month&ein1®80s and early 1990s.
Furthermore, existing validation studies suggeat Hocial assistance (welfare) receipts
are underreported by a factor of about a third tandard government survels.
Correcting the $3,300 figure for underreporting amel fact that people do not typically
spend their whole year on social assistance yiatdexpected effect much closer to
$1,2007°

The social assistance results for the linear spiioeels are illustrated in Figures 13 to

15. In all three cases, there is clear visualeneg of a discontinuity around age 30.

18 The difference in monthly benefits in 1985 is about $280gnre 1.

19 See Kapsalis (2001).

20 Some back-of-the-envelope calculations based on theeraméported in Fortin et al. (2004) suggest
that social assistance claimants spend, on average, 2 months on social assistance during a calendar
year. $3,300 multiplied by 7/12 and 2/3 is equal to $1,283 haikicery close to the estimated effect.
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Note that both the total social assistance morasfers (Figure 13) and the take-up rate
of social assistance (Figure 14) are trending u@ famction of age. The explanation for
this upward trend is, once again, that men withchildren are negatively selected in
terms of their labour market prospects, and thatntlagnitude of the bias increases as a
function of agé® By contrast, the total dollar value of social istssice benefits
conditional on receiving some benefits (Figure Xoughly a constant function of age
except for the discontinuity at age 30. This imgistent with the administrative
regulations of social assistance that do not liekdfits to age, except for the differential
benefits for individual under the age of 30.

The last set of columns of Table 3 show the imp&sbcial assistance benefits on a few
other outcomes. Column 4 shows that there is ativegbut not statistically significant
effect of higher social assistance benefits oratheunt of unemployment insurance (Ul)
benefits. This suggests, at best, weak substit@ftects between social assistance and
Ul.

Column 5 shows that higher social assistance hengéinerally a negative impact on
annual earnings (including zeros). This is coesistwith expectations since earlier
results show significant impacts on employment. weleer, the effect is imprecisely
estimated and not statistically significant (excéptthe quadratic model where it is
significant at the 90 percent level). In fact, giandard errors are too large to make it
possible to distinguish among some reasonablehyplbtheses. One first hypothesis is
that workers affected by the higher benefits apeasentative of all workers. The means
in Table 1 and 3 indicate that people earn, onamerabout $11 an hotfr. Given the
estimated effect on weekly hours in Table 1 (1.@2 the linear spline model), the
expected effect on annual earnings is $11x1.72x823%which is basically the same as
the estimated coefficient in Table 3 ($975). Bwitcast, if workers affected at the margin

% This interpretation of the evidence is based on tttetfiat social assistance does not trend up as a
function of age when all high school dropouts, as opposedlydtmse without children, are used in the
analysis.

%2 This is obtained by dividing average earnings ($13,924) by averegdy hours (24.39) times 52
weeks.
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are earning the minimum wage ($4), the expectesteffiould be $360. Unfortunately,
$980 is not statistically different from $360 besawf the large standard errors.

Another interesting hypothesis is that workers widnop out of the labour force are the
ones who previously earned more than the lower éuagdie 30" benefits, but now earn
less than the higher “over age 30" benefits anddeéet drop out of the labour market.
The implication of this (Ashenfelter, 1983) moddlgrogram participation is that the
decrease in earnings should be smaller than thease in social assistance payments of
about $500 (column 1 of Table 3). Once again, thipothesis cannot be rejected
because of the imprecision of the earnings estsnate

The last column of Table 3 shows that, consistdtit fsigure 7, higher benefits have a
negative effect on the probability of being marrie@ne possible explanation is that
people have incentives to live together and shgueresses when forced to live on the low
social assistance benefits, but then can affotivécalone once they become eligible for
the higher benefits at age 30.

Finally, Table 4 shows the “falsification test” footal social assistance payments in
Quebec in 1991 and in the Rest of Canada in 19861881. As in the case of the
employment models reported in Table 2, there iegly no significant discontinuity in
social assistance payments except in Quebec in 1986

6.3 Broadening the target group

As discussed in Section 4, one concern with ounresiimation results is that we may be
creating a sample selectivity problem by only lewkat men without children. We are
not too concerned with this problem since Apperfigure 1 shows no evidence of a
discontinuity at age 30 in the fraction of men wiave children. As an additional piece
of evidence, we show the employment rate (at censeak) forall high school dropouts

in Appendix Figure 2. The figure shows once agastarp drop in employment between
age 29 and 30 in Quebec in 1986, but no compacialege in the other regions or years.
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Running the linear spline model yields an estimagedployment effect of -0.030
(standard error of 0.008). As expected, this ialEnthan the corresponding effect for
childless men only (-0.049) since we are now aistuding men with dependent children
who are not affected by the differential benefitsn fact, since about half of the men
around age 30 have dependent children, the estifoatée broader sample should be
about half of the estimate for the larger sampleictvis consistent with our findings.

Appendix Figure 3 shows the same graphs for all,nmeespective of their level of
education and of the presence of children. Naedhch data point in the figure is now
based on very large samples of more than 10,000ido@l| per year of age in Quebec,
and around 30,000 individuals in the rest of Canadaenty percent of the Canadian
population at each age is used to compute thes®gm@nt rates. Perhaps surprisingly,
there is still clear evidence of an abrupt decliméhe employment rate at age 30 in
Quebec in 1986. The point estimate in the lingdine model is about one percentage
point (-0.012, standard error of 0.06). This isigly a third of the estimate for high
school dropouts only (Appendix Figure 2). Onceimgéhis is consistent with our
expectations since the fraction of high school duap receiving some social assistance is
about three times as large as the correspondintidrefor all individuals (footnote 8).

The robustness of our findings to the choice ofamand estimation method gives us
considerable confidence in our findings that moemegous social assistance benefits
have an adverse impact on employment. While thgaanis relatively modest for the
whole population, we find quite substantial impaftisthe group most affected by the

differential benefits (high school dropouts with sependent children).

7. Comparing RD and Difference-in-Differences results

2 Accounting for the standard errors, we cannot rejechthienypothesis that the estimate for the broader
sample, -0.030, is a half of the estimate for the marsample, -0.049.
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In this section, we compare the results from thgrassion discontinuity estimator to
results from more traditional difference-in-difface estimators. In the PRWORA era,
many researchers have pursued difference-in-difterestrategies to measure the effect
of welfare reform across states and yéarOur goal is to assess the effectiveness of
these commonly used methods in estimating treatefédts.

The cancellation of the low benefit policy in 1988akes a pre- and post-1989
comparison natural. In addition, we can use tieroprovinces in Canada as a control
for any common economic shocks hitting the entoentry. We present statistical tests
featuring comparisons with the two additional cohgroups, using both cell means and

regressions to draw inferences.

8.1 Difference-in-difference estimators

We start with the group of Quebecers at age 2Bar 986 Census. The first comparison
we draw looks at Quebecers age 30 in 1986. Thdtinuity cell mean estimator will
be unbiased if there is no trend in the age prdditethe dependent variable. Reflecting
on the figures discussed in Section 6, this assomgeems reasonable for several of the
labour supply variables, but less so for the livamgangements measures.

To account for age effects, three different corgrolup strategies may be pursued. First,
comparisons can be made to the age 29 versus ag@p38 the rest of Canada in 1986.
If the age profile of the dependent variable isghme in Quebec and the rest of Canada,
this estimator will be unbiased. Second, we can@sebec in 1991 as a control group.
This control group will produce unbiased if the guyefile for the dependent variable is
unchanged through time. As 1991 saw the onsetsifaap recession, this assumption
will not hold if younger labour market participantsere differentially affected by the
recession. Finally, we can compare Quebecersea@gn 1986 to those age 29 in 1991,
then compare the result to the same differenceendst of Canada. To be unbiased, this

24 See the discussion in Blank (2002), or the extensivatier cited in Bitler et al. (2003).
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estimator requires the assumption that the 199dssmn had the same impact on the
behaviour of residents of Quebec as the residémther provinces.

The ultimate cell mean estimator combines all tlatml| groups into one triple-
difference estimator. The 1986 difference in tge 29-age 30 gap between Quebec and
the rest of Canada is compared to the same differenthe 1991 Census. This estimator
is unbiased so long as the age profile of the diganvariable does not shift
differentially between 1986 and 1991 in Quebecthedest of Canada.

The final estimator we present places the tripfedinces in a regression framework.
For the sake of consistency with the RD analysesdefine an indicator variableREAT
which takes the value 0 for observations at aga Z3uebec in 1986 (low benefits), and
1 otherwise (high benefits). We then create arcaidr variable for ageaf), an
indicator for residing in the province of Quebeg)(and an indicator for observations
from the 1986 Censusi We include these indicators, along with theicand order
interactions in the regression equation. Finally include a vector of observable
characteristicsXapy for each observation. The extra control variablesuded are
dummies for completed years of education, dumnaesnbther tongue (French, English,
and other), a dummy for living in an urban regiand a dummy for being born outside
Canada.

The 8, coefficient is the regression analogue to the relan triple difference estimator.
The dependent variable¥a.f) are regressed on all of the explanatory variabigs

ordinary least squares using the following equatiwith a indexing agep indexing

province, and indexing time.

Yapt = :80 +:81TREA-gpt +:820a +:837Tp +:84Tt +:850a ><77'p +:86aa XTy +:87ﬂp XTy
+ BgXapt T Eapt-

8.2 Results from the Census
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Table 5 reports the results for employment in #ference week and for having positive
social assistance transfers in the previous yeke{tip rate). At the top, we show the
mean of each dependent variable for the treatmenipg 29 year old Quebecers in 1986.
The next five rows display cell means for the tmett group, compared to different
control groups. Finally, the last row reports tlegression coefficients for the triple-

difference regression.

The first column has the results for being employedthe reference week. The
discontinuity cell means estimator compares themwa29 year olds to 30 year olds.
The estimated effect is a strongly significant pe2centage points, which is 7.9 per cent
of the mean. The next row shows the effect offferdince in differences estimator using
the age 29 — age 30 difference in the rest of Gaaad control for any age-related trend
in employment. The difference between employmentHose ages in the rest of Canada
is a small and insignificant 0.7 percentage poietsling to little change in the estimated

effect relative to the discontinuity measure.

The next control group is Quebecers from the 198isGs. The age gap for employment
in 1991 was 2.7 percentage points in favour ofeéhage 30, compared to 5.2 percentage
points in the other direction in 1986. Lookingtla¢ graph for employment in Figure 4
for the rest of Canada, it appears that the 198&sston had a differential impact on
younger males relative to older ones. To the @xtaa macro shock influences the age
29 — age 30 employment gap in Quebec, the resudiffeyence-in-differences estimator

may be biased.

Restricting attention to 29 year olds only providae next difference-in-differences
comparison. Here, the estimated impact of thecpa$ an insignificant 1.0 percentage
points. Why is this estimate so different than ¢higers? To be unbiased, the estimator
requires that the 1991 recession have the sameciropaemployment in Quebec and in
the rest of Canada. Hoynes (2000) and Black g28D3) provide evidence that local
economic conditions influence welfare expenditur&s. the extent that conditions differ
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in Quebec and the rest of Canada, using the reSanéda as a control may be a poor
choice.

The final cell mean result for employment in Tablés the triple-difference estimator.
The estimated effect of the policy was a decreasemployment of 7.9 percentage
points, or 12.0 percent of the mean. Directly b&mes the corresponding regression
estimator, which shows a similar negative respafisé4 percentage points. Regression
estimators analogous to the other cell mean estmsatiso showed little change in the
estimated impact of the policy. Since the extratd variables are unlikely to be
strongly different in the age 29 and age 30 grotips,is unsurprising.

The next set of results in Table 6 uses the presehtransfer income as the dependent
variable. The discontinuity cell mean estimatoggests an effect of 5.8 percentage
points. However, Figure 8 makes clear that transdeeipt trends up with age, so the

comparison of 29 to 32 year olds may be upwardediag he next two estimators control

for the upward age trend using the rest of CanadhQuebecers in 1991 as control

groups, respectively. The estimated impact hel@ansr, at 3.9 percentage points and 4.0
percentage points. These estimates are econoyniaedle, representing 21 per cent of
the mean for this variable.

The analysis of difference-in-differences resuitshis section has shown that additional
control groups do not necessarily improve on tlggagsion discontinuity estimator. In
particular, without a control group placed in tleeme labour market as the treatment
group, the difference-in-difference estimates carerde greatly from the regression
discontinuity estimates.

8.3 Comparing to the LFS

One difficulty with using Census data for performia difference in differences analysis

is the long time lag (five years) between each Ggnsdeally, a difference in differences
analysis should compare outcomes just before astdajter the change in policy. To do
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so, we turn back to the LFS data used in Figurd &ble 6 presents cell means and cell
differences using a window of 36 months on eithée ®f the policy change in August
1989% We have to use these relatively wide windows bseaof small sample sizes.
The first row shows the mean of the dependent biarir residents of Quebec in the 25-
29 age group (low benefits group) in the 36 momd#ore the reform. The employment
rate for this group is 61.6 per cent. We also labknother outcome variable available in
the LFS, the fraction of people still living withdir parents. The second column of the

table shows that 42.4 per cent of men in this glivepwith their parents.

The next three rows of numbers show the results fildferencing estimators, comparing
the cell mean in the treatment group to those mrobgroups. Below each difference is
the standard error. The top difference estimabonpares the two age groups in Quebec
in the 36 months before and after the reform. Hsismator will produce an unbiased
estimate if there is no time trend difference ia tiehaviour of the two age groups over
this period. The estimated mean decrease in th@ogment rate is 5.6 percentage

points, which is a 9.1 per cent decrease on thex walae.

The next differencing estimator uses the rest ohgla as a control group for the
difference between the age groups in Quebec, asitirlg at the period before the
reform. This estimator will produce an unbiasetiheste if there is no fixed difference in
the age gap in Quebec versus the rest of Cana@aeStimated impact of the policy on
employment is slightly larger than with the prevsastimator, and the estimate for living
with parents is much larger. The 9.5 percentaget mecrease in living with parents

corresponds to a 22 percent decrease relativetméan.

Finally, the last row combines the two control ggewsing a triple difference estimator.
The difference between age groups, Quebec anckethet Canada, and before and after

the reform is calculated, yielding a decrease 0fger cent for employment and 6.2 per

% We exclude July and August 1989 from the analysis as theypedis actively changing at that point and
we want to avoid any adjustment process. The 36 mamith Wwas chosen to gather sufficient sample sizes
for precise inferences. Tighter bands around themefed to similar, but less precise estimates.
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cent for living with parents. Relative to the meémese are economically significant
magnitudes.

Which estimator performs best depends on the naftiuitee unobservable characteristics,
as the estimators identify the effect of policy yolly assuming the absence of fixed
differences across the control groups. For exantpéedifference estimator in the second
row assumes that, in the absence of the policyetheuld be no difference in the

behaviour of respondents in the two age groups.thdfonset of a recession had a
differential impact on one age group relative tothar, this estimator would be biased.

While the employment results are quantitativelyiginto the RD estimates reported in
the previous section, we find a large and significaffect on living arrangements in the
LFS which is at odds with the RD estimates. As tio@ed earlier, there is clearly no
abrupt decline between age 29 and 30 in the fractfomen living with their parents in

Quebec in 1986. This suggests that the differemchfferences estimates from the LFS
are driven by some spurious province-age spechimclss that are not appropriately
controlled for.

9 Conclusions

Using a unique policy episode involving lower sbeaissistance payments to those under
30 in Quebec, we studied the effects of a transfegram on several measures of labour
market behaviour, income and living arrangemen@ur main finding is that more
generous social assistance benefits substantedlyce the employment probability of
less-educated men without dependent children. efheloyment rate for this group of
men drops by three to five percentage points iparese to the higher benefits. Perhaps
more surprisingly, we also find that higher berseéitso reduce the employment rate of
all men by about one percentage point. From a broaelspective, this suggests that
work disincentives embodied in to social progranes/raxplain some (but certainly not
all) of the difference in employment rates acro&C0D countries.
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We also find that, as expected, the take-up ofat@ssistance increases when benefits
rise. We do not find significant impacts, howeverthe case of most other outcome

variables. One exception is marital status. Higduial assistance benefits appear to
reduce the probability of being married. We alsw fsome (imprecise) evidence that

higher social assistance payments substitutedeitredsed earnings.

These findings are limited for several reasonspdrticular, all our effects are identified
for men at age 29-30. This might not generalizetter ages. Furthermore, our results
for single employable males may not be relevantsforilar programs in countries like
the United States where this group in not eligfblewelfare benefits.

We also have several interesting methodology figglinMost importantly, we find that
the RD approach gives sensible results that areergt sensitive to whether we control
very flexibly or just with a linear specification.We also find that exploiting the
longitudinal nature of the Census (FD-RD methodpriowe inferences. Finally, we
conclude that difference-in-differences estimatars more sensitive to specification
issues than the RD estimates. While the differenabfferences approach works well
when we use a control group in the same labour ebaitkdoes not work very well when

we use other regions to control for common econdreiads.
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Appendix Table 1:
Cell Size and Sample Composition in the 1986 Census, Men

All men in All HS Dropout: Cell size for High Scho

Quebec 198 in Quebec 19¢€ Dropouts without childre

Age  Cellsize Fraction H¢ Cell size Fractior QuebeQuebe RoC RoC
Dropout: w/ childrer 198€¢ 1991 198¢ 1991

20 10,94¢ 0.27¢ 3,00¢ 0.027 2,92: 2,471 10,20: 8,55:
21 11,93¢ 0.26¢ 3,20z 0.04¢ 3,055 2,20€ 9,89C 7,30¢
22 11,90¢ 0.27¢ 3,272 0.07z2 3,037 1,93: 9,36z 6,29¢
23 11,83¢ 0.27¢ 3,29¢ 0.11¢ 2,90¢ 1,76¢ 8,73t 5,99(
24 11,70: 0.28¢ 3,31¢ 0.16¢ 2,757 1,73: 8,11¢ 5,66/
25 12,00¢ 0.297 3,56¢ 0.23¢ 2,73(C 1,83: 7,557 5,671
26 11,84 0.307 3,63¢ 0.32: 2,461 1,77¢ 6,59¢ 5,71¢
27 11,59/ 0.31¢ 3,65( 0.381 2,25¢ 1,797 5,77C 5,38/
28 11,817 0.311 3,672 0.452 2,015 1,758 5,18¢ 5,29/
29 11,93¢ 0.31C 3,69¢ 0.497 1,85¢ 1,67¢ 4,50€ 4,93¢
30 11,59: 0.30¢ 3,537 0.53¢ 1,647 1,637 3,91z 4,78¢
31 11,25: 0.29¢ 3,364 0.56¢ 1,461 1,57¢ 3,72z 4,21¢
32 11,15¢ 0.28¢ 3,21¢ 0.59( 1,31¢ 1,50¢ 3,241 3,95¢
33 10,54¢ 0.27¢ 2,94: 0.61<4 1,135 1,42t 2,87z 3,741
34 10,80¢ 0.271 2,93( 0.64( 1,05€ 1,367 2,551 3,40¢
35 10,45! 0.26¢ 2,79¢ 0.652 97z 1,23€¢ 2,49¢ 3,27¢
36 10,43¢ 0.27( 2,82:¢ 0.65¢ 97C 1,19t 2,38¢ 3,03¢
37 10,33: 0.271 2,80¢ 0.68: 89: 1,15( 2,23z 2,761
38 10,26( 0.28: 2,90¢ 0.70¢ 85€ 1,01: 2,371 2,50¢
39 10,327 0.29¢ 3,04¢ 0.711 881 1,01z 2,38z 2,471

Note: These descriptive statistics are based oBQhmercent sample of the Canadian

Census. The acronym “RoC” stands for the “resTafada”.
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Appendix Table 2:

Comparison of 1986 Census and 1985-88 SCF

A. 1985-88 Survey of Consuner Finance

Age group Qbservations SA+ot her SA ot her
26- 30 313 848 764 84
(98) (95) (24)
31-35 212 1263 1072 191
(147) (131) (77)
Di fference: - 415 - 308 - 107
(177) (162) (80)
B. 1986 Census
Age group Qbservations SA+ot her
26- 30 10, 238 791
(22)
31-35 5,943 1407
(45)
Di fference: -616
(44)

Note: Conputed froma sanple of male high school
dropouts w t hout dependent chil dren.
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Table 1

Regression Discontinuity Estimates of the Effect of Higher

Social Assistance Benefits on Labour Supply in Quebec, 1986

Empl. rate Empl. Rate Difference Weekly
Specification for age last year atcensus in empd rat hours
Mean of the dependent variable
0.562 0.618 0.056 24.39
Regression discontinuity estimates
Linear -0.045 ** -0.041 ** -0.029 ** -1.45 **
(0.012) (0.012) (0.0112) (0.54)
Quadratic -0.048 ** -0.051 ** -0.031 ** -1.75 **
(0.013) (0.012) (0.012) (0.61)
Cubic -0.043 ** -0.048 ** -0.030 ** -1.47 *
(0.018) (0.014) (0.013) (0.70)
Linear spline -0.047 ** -0.049 ** -0.032 ** -1.72
(0.013) (0.011) (0.013) (0.55)
Quadratic spline -0.038 -0.056 * -0.035 * -1.66
(0.024) (0.018) (0.016) (0.94)
Goodness of fit statistic (p-value)
Linear 0.48 0.52 0.91 0.48
Linear spline 0.47 0.72 0.85 0.00

Three asterisks indicate statistical significaniciha 1% level; two asterisks for the 5% level,

and one asterisk for the 10% level.
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Table 2
Regression Discontinuity Estimates of Labour Supply
Response: Comparison of Quebec and Rest of Canada in 1986
and 1991

Quebec Rest of Canada Quebec Rest of Canada Diff-in-Dif
Specification for age 1986 1986 1991 1991
Regression discontinuity estimates: Employment oat€ensus week
Linear -0.041 **  -0.013 ** 0.041 * 0.005 -0.064 **=*
(0.012) (0.006) (0.022) (0.011) (0.028)
Quadratic -0.051 **  -0.013 * 0.012 -0.017 *==*  -0.067 ***
(0.012) (0.007) (0.023) (0.006) (0.028)
Cubic -0.048 **  -0.009 0.037 * -0.016 ** -0.092
(0.014) (0.007) (0.015) (0.007) (0.023)
Linear spline -0.049 *=*  .0.014 * 0.010 -0.010 -0.055 **
(0.011) (0.006) (0.017) (0.007) (0.022)
Quadratic spline -0.056 ** -0.007 0.042 * -0.007 -0.098  **=
(0.018) (0.010) (0.022) (0.007) (0.031)
Regression discontinuity estimates: Difference nimplbyment rate
Linear -0.029 ** -0.009 0.022 * -0.007 -0.049 **
(0.011) (0.007) (0.011) (0.006) (0.018)
Quadratic -0.031 * -0.006 0.022 -0.005 -0.052 **
(0.012) (0.007) (0.013) (0.006) (0.020)
Cubic -0.030 ** -0.004 0.020 -0.002 -0.048 **
(0.013) (0.006) (0.014) (0.006) (0.021)
Linear spline -0.032 ** -0.004 0.021 -0.003 -0.052 **
(0.013) (0.008) (0.014) (0.006) (0.022)
Quadratic spline -0.035 * 0.001 0.012 -0.005 -0.053 **
(0.016) (0.009) (0.016) (0.008) (0.026)

Three asterisks indicate statistical significanctha 1% level; two asterisks for the 5% level,

and one asterisk for the 10% level.
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Table 3
Regression Discontinuity Estimates of the Effect of Higher
Social Assistance Benefits on other Outcomes in Quebec, 1986

Transfers Fraction with  Transfers cond. Ul Earnings Néalrr
Specification for a ($1000) tranfers>0 on transfers>0 ($1000) ($1000)
Mean of the dependent variable
1.065 0.212 4.885 1.126 13.924 0.323
Regression discontinuity estimates
Linear 0.477 ** 0.041 *** 1.248 *** -0.106 -0.921 -0.027
(0.086) (0.012) (0.232) (0.065) (0.595) (0.021)
Quadratic 0.477 **  0.041 *** 1.135 ** .0.120 -1.059 * -0.06 ***
(0.089) (0.012) (0.233) (0.072) (0.575) (0.013)
Cubic 0.496 **  0.042 ** 1.273 ** -0.085 -0.461 -0.050 ***
(0.137) (0.018) (0.320) (0.098) (0.792) (0.012)
Linear spline 0.481 **  0.041 *** 1.165 ** -0.121 -0.975 -055 ***
(0.088) (0.012) (0.218) (0.068) (0.587) (0.012)
Quadratic spline 0.445 ** 0.033 1.169 ** -0.074 0.202 -®B03*
(0.166) (0.022) (0.423) (0.130) (0.913) (0.016)

Three asterisks indicate statistical significantcha 1% level; two asterisks for the 5% level,

and one asterisk for the 10% level.

43



Table 4
Regression Discontinuity Estimates of the Effect of Higher
Benefits on Social Assistance Payments (dollar amount)

Quebec Rest of Canada Quebec Rest of Canada
Specification for age 1986 1986 1991 1991
Mean of the dependent variable
1.065 0.646 0.851 0.625
Regression discontinuity estimates
Linear 0.477 *** 0.071 0.153 * -0.074 *
(0.086) (0.049) (0.082) (0.039)
Quadratic 0.477 *** 0.062 0.192 ** -0.067
(0.089) (0.049) 0.083 (0.041)
Cubic 0.496 *** 0.047 0.071 -0.112 *
(0.137) (0.073) (0.103) (0.055)
Linear spline 0.481 *** 0.066 0.180 ** -0.071
(0.088) (0.049) (0.079) (0.041)
Quadratic spline 0.445 ** 0.010 0.034 -0.154 *x
(0.166) (0.094) (0.144) (0.067)

Three asterisks indicate statistical significantcha 1% level; two asterisks for the 5% level,

and one asterisk for the 10% level.
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Table 5. Cell Means and Regression Results from the Census

Emp- Positive
sample / specifcation obs. loyed obs. Transfers
Mean of
dependent Quebec, age 29, 1986 1859 0.661 1859  0.190
variable
Cell means Discontinuity 3506 -0.052 *** 3178 0.058 ***
estimator Quebec, 1986: Age 30 vs. Age 29 (0.016) (0.015
Diff-diff 11924 -0.044 ** 10925 0.039 **
1986: 29-30 vs Que-RoC (0.019) (0.016)
Diff-diff 6819 -0.079 *** 6360 0.040 **
Quebec: 29-30 vs 1986-1991 (0.023) (0.020)
Diff-diff 12908 0.010 12908 -0.019
Age 29: 1986-1991 vs Que-RoC (0.018) (0.015)
Diff-diff-diff 24960 -0.079 **+* 23005 0.045 **
(0.026) (0.023)
Regression
estimator  Diff-diff-diff 24960 -0.074 *+* 23005 0.034
(0.026) (0.023)

Three asterisks indicate statistical significanicéha 1% level; two asterisks for the 5% level,
and one asterisk for the 10% level.
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Table 6
Cell Means Results from the Labour Force Survey

Emp-  Lives with
obs loyec parent:

Mean of dependent varial

Quebec, Age 25-29, Before 3875 0.616 0.424

Cell Mean Difference Estimators

Diff-diff 1874¢ -0.05€ *** -0.02¢ **
Quebec: Before vs. After and 25-29 vs. 30-34  (0.015(0.014)

Diff-diff 38061 -0.07¢ *** -0.09t ***
Before: Quebec vs. RoC and 25-29 vs. 30-34 (0.013)0.018)

Diff-diff-diff 93996 -0.050 *** -0.062 ***
(0.016  (0.016

Three asterisks indicate statistical significancthe 1% level; two asterisks for the 5% level,

and one asterisk for the 10% level. All results\aeighted.
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Figure 1: Social Assistance Benefits, Single Individual
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Employment Rates in the Labour Force Survey
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Figure 5. Weekly Hours of Work
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Figure 6: Fraction Living with Parents
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Fraction married

Social assistance income ($1990)

Figure 7: Fraction Married
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Figure 9: Annual Earnings
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Figure 10: Employment Rate in Census Week, Quebec 1986
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Figure 11: Employment Rate in Previous Year, Quebec 1986
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Social Assistance Income

Social assistance take-up rate
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Figure 13: Social Assistance Income, Quebec 1986
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Figure 14: Social Assistance Take-up Rate, Quebec 1986
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Figure 15: Social Assistance Income for SA>0, Quebec 1986
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Appendix Figure 1: Fraction of HS Dropouts with Children
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Employment Rate (census week)

Employment rate (census week)

Appendix Figure 2: Employment Rate for All HS Dropouts
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Appendix Figure 3: Employment Rate for All Men

0.95

39

0.90

0.85

0.80

i<l

|

0.75 +

0.70

25 26 27 28 29 30 31 32 33 34 35 36 37 38
Age

‘-.- Quebec 86 — Quebec 91 —+—ROC 86 —&—R0C91

39

55





