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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 socia assistance benefits reduce
employment, and more suggestive evidence that they affect marital status
and living arrangements. The regression discontinuity estimates exhibit
little sensitivity to the degree of flexibility in the specification, and
perform very well when we control for unobserved heterogeneity 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 behavioutl@denerosity and structure
of the transfers paid to those not working. For examle impetus for many of the
changes to welfare programs in the United States since W@87a concern about
disincentives to work embedded in the progranis.Europe, the ‘eurosklerosis’ problem
of persistent high unemployment compares unfavourablyet@xperience in the United
States. Blanchard (2004) contends that the ongoing refbtmemployment insurance
systems and the introduction of in-work tax credits hayaroved, but not yet resolved
the problems affecting European labour markets. Thusstteagth 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 pagteecan have broader
behavioural influences, such as changing family structurdiving arrangements.
Living arrangements are crucial to the understandindnefeffects of transfers because
economic welfare is usually assessed at the househedtl Idf living arrangements
depend on transfer payments, then policy may not leathé desired distributional

consequences.

In our paper, we study the effects of an unusual polichenprovince 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 thisypetperiment to estimate the
incentive effects of social assistance using a difieean-differences approach. The
break in the policy at age 30 also provides, however, pp®rtunity to implement a
regression discontinuity analysis of the impact offarel payments on labour market
behaviour and living arrangements. This research design twatdbe 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 inesnti

% This literature on family structure is reviewed in Kitv{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 laboukehancentive effects of transfer
programs. Moffitt (2002) provides a recent survey of ¢nepirical evidence in the
United States, which followed the exhaustive survey ofeidndier literature in Moffitt
(1992). He concludes that the range of estimates suggedtshth counterfactual
elimination of welfare would increase hours worked by 16Q@ercent. Several recent
papers have examined the effects of welfare on living geraents. However, because
single non-parents can receive welfare in Canadantst relevant research for our work
is the study of the living arrangement of youth in thetédl States and Canada found in
Card and Lemieux (2000). They find that one response ofgypenple to economic
distress is to continue (or go back to) living with thggrents.

The research strategies chosen over the years to tteidffects of welfare have been
closely intertwined with the changing policy environmeirt.the 1970s and 1980s, most
research consisted of the econometric modeling of Isexggeriments, such as negative
income tax schemes, along with non-experimental ecetraamevaluations of the
incentive effects of welfare. Through the 1980s and €B80s, the ‘1115 Waiver’
programs generated a second wave of studies, as reviewiaahiey et al. (2000). With
a waiver, states could opt out of certain provisions efSbcial Security Act in order to
implement demonstration programs or experiments thatreal the parameters and
structure of welfare programs. The study of these mfacommonly took the form of
experimental evaluations, often with treatment and cognaips. Finally, the Personal
Responsibility and Work Opportunity Reconciliation Act (PRRA) of 1996 generated
a further wave of research attempting to evaluateeffect of reforms in the new
decentralized policy environment. Much of the more regemtk therefore follows a

3 Hu (2001), Bitler, Gelbach, and Hoynes (2003), and Paxson and \3&lld®®03) 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 outcomessacstates that made
different policy choices in the PRWORA era.

Blank (2002) discusses three challenges confronting researstudying 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€ the reform from the shifts in
labour demand. Second, the dimensionality of the clsamgakes it difficult to

understand the effect of changing one poliogteris paribus Reforms were bundled
together with some mix of time limits, benefit reducti@tes, training, and sanctions,
among other policies. Finally, the expansions of then&thIncome Tax Credit also

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

The age-based policy we exploit is able to overcommesof the challenges in the
existing literature. The source of the advantage isvieatio not study a reforiper se
but a discontinuity present in a static policy. Thisangethat there is no bundle of other
reforms that may contaminate the evaluation of thedewnefit policy. Moreover, we do
not need to make assumptions about the comparabilitiyeofreated group to a control
group located in a labour market that is temporally oggmahically distinct. This helps
us to avoid worries about a changing broad economic envirtnnikénally, the variation
provided by the policy is large — an increase of 145 percerthése reaching age 30.
Variation of this magnitude helps to estimate behavioufatesf with better precision.

A further advantage was provided by a reform that endedotlebenefit policy in

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

framework.



One innovative feature of our analysis is that we fanushe effects of social assistance
benefits on the labour market behaviour of men withoutien. We think that for this
group, the decision to work or to collect social aasist can be reasonably modelled
using a standard labour supply approach. By contrast, gmefd decisions of single
mothers, who are the traditional focus of the U.8lfave, 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 welfaneQuebec, we describe our data
and develop our empirical strategy based on the regredsioontinuity approach. We
then present a descriptive analysis of that data to prqrieleminary evidence on the
effects of the policy. Next, we present our regressligcontinuity estimates, exploring
the sensitivity of the estimates to several robustaessfalsification tests. Finally, we
compare the regression discontinuity estimates teréifice-in-differences results and

conclude.

2. Social assistance in Quebec and Canada

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

non-parents.

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

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



Research on social assistance in Canada has beetimgiiéd. Dooley (1999) describes
the trends in social assistance receipt across demog@phigs and time. Dooley et al.
(2000) find no relationship between female headship and sss@tance benefit levels,
which is not surprising because benefits are still pagh& does not have children or is
married. A large-scale social experiment, the SelfiSahcy Project, was conducted in
the 1990s and paid an earnings supplement to social assistamuents who found
work. The results of the Self-Sufficiency Projeo¢ aummarized in Ford et al. (2003).
Finally, Barrett and Cragg (1998) and Green and Warburton (200#) bse
administrative data to study dynamics of social asmstaparticipation in British

Columbia.

More closely related to our work, Fortin, Lacroix, and IBr¢2004) study the effect of
social assistance benefits on the durations of speifsy umdministrative data. As
identifying variation, they use the end of the “under age 2fial assistance rate in
Quebec in 1989, comparing recipients over and under age 3@ beirafter the reform.
Our work differs from theirs in a number of ways. Fivgé study static participation and
living arrangements rather than dynamics. Second, usimgey data rather than
administrative data allows us to look at a broadegeanf variables and to use residents
of other provinces as an additional control group. HRinale focus our research design
closely on the discontinuity of benefits at age 30hemtthan making broader
comparisons of those under and over age 30. If importarfisenable characteristics
are correlated with age, then studying behaviour at ikeowtinuity can improve

inferences.

2.1 Benefits in Quebec

Social assistance payments in Quebec during the firstopaine period we study were
governed by the 1969i sur l'aide socialgSocial Aid Act). Benefits were paid “. . . on
the basis of the deficit that exists between the ne&dsnd 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 childred adults in the family



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

income.

The unique feature of social assistance for our purposhe ifferential benefit rate by
age. Those over age 30 received $507 per month in 1989 (currems)dotimpared to
$185 for those under age 30; a difference of 63 pefcé@nly cash benefits differed by
age, so items such as subsidized dental care or megdmahses were the same for those
over and under age 30. Recipients had to completea éwery month, allowing
officials an opportunity to determine if age 30 had beemata A newAct Respecting
Income Securityeceived Royal Assent in December 1988 and took effectugugs
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 dollarsafaingle
employable person without children in Figure 1, for somemee and under age 30.

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

point X. However, the same preferences for a tiyelyr old would result in a decision to

® Under section 18 of the Act, discrimination on thedasi‘race, colour, sex, religion, language, national
extraction, social origin, morals, or political convirt! 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 programgigfaacroix, 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 differentiallychéfe
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 pongiag regulations).



work and consume at point C. The higher benefit lethedsefore 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-series fdan the Labour Force
Survey (LFS). For both data sets, however, the safectiteria share common features.
We focus our analysis on individuals without a high schdplotha (high school
dropouts) who are most ‘at risk’ for being on socissistancé. We also focus on
respondents without children, as parents of children wetesubject to the lower social
assistance benefitS. The bonus that would be received for bearing a childHose
under 30 would be large, but we uncovered no evidence atiktyfeesponse to the
policy in the datd’ We discuss these sample selection issues in maait ldegr.

Finally, the present paper looks at males only. Theysisafor females is complicated
by a series of factors. First, around age 30, a sulzhatarger fraction of women than
men have children and are not, therefore, subject tdlitfezential benefitd? Second,

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

® Recent data from the Institut de la Statistique du QuEiEi#) indicates that 63 percent of all social
assistance claimants are high school dropouts. Outalwtations based on the 1986-89 Survey of
Consumer Finance indicates that among childless men age386the key group affected around the age
discontinuity in the program), high school dropouts iree59.7 of social assistance payments, even
though they only represented 23.5 percent of the population.

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

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

evidence of a fertility response among low education andricame women.

2 Among 30 years old high school dropouts in Quebec in 1986 p@kcént 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. Secommew have their children at a younger age than
men.



much smaller for women than men. Finally, we areemooncerned 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 fildeeoCanadian Census. Statistics
Canada conducts the Canadian Census quinquennially in yelamg gith 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)fois assigned to
approximately twenty per cent of households, consistinguestions on labour market
characteristics and participation, education, incornagd the demographics of
respondents. Some of the labour market participationiquesare asked with reference
to the week previous to Census day, while others reféngqrevious calendar year.
Because we can observe single years of age in the Cemsusan implement our

regression discontinuity empirical strategy with theata.

Statistics Canada typically releases a public use mitadde of between 2 and 3 per
cent of respondents. As we are interested in obtaiairge Isamples of individuals in
narrowly defined cells, we obtained access to the wwdinty per cent master sample
maintained by Statistics Canada. With this samplecaveform cells of sufficient size

for meaningful analysis. For example, Appendix Tablehaws that we have over
10,000 observations for each year of age in Quebec in theQ&&6s. Since between
26 and 32 percent of these men have not completed highlqcotonn 2), we get

samples of around 3,000 high school dropouts for each age ¢rolumn 3). The last

set of columns in Appendix Table 1 shows that the sanapéeturther reduced when we
only keep men without children. We still have, howeveeral,500 observations for

each age group around the discontinuity at age 30.

The Census allows us to create a host of interestam@gbles for analysis. For the
reference week prior to census day, we observe whdtaarespondent was employed,
and the hours worked. We can also observe whethereiagonship between the



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

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

Fortunately, social assistance benefits are by @fatyest component of the “other
transfers” variable. This is illustrated in Appendixolea2 that compares the 1986
Census to a pooled sample of the 1985, 1986, 1987, and 1988 Surveysoieo
Finances (SCF). The SCF is a much smaller survey vidicttherwise, quite similar to
the Census (Boudarbat et al., 2003). Unlike the Censusybowke SCF collects a
separate income item for social assistance paymépisendix Table 2 shows that social
assistance accounts for over 85 percent of “otherfanaxig“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@ms” between men just under and just
over thirty is due to differences in social assistarereefits. 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’sanal 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 charécgersf household
members, comparable to the monthly Current Population $unvéhe United States.
The sample size is approximately 100,000 individuals per momith, households
staying in the sample for overlapping six month rotatiomfie population coverage of
the LFS excludes residents of the territories, perseimmg lon Indian Reserves, full-time
members of the military, and inmates of penal instiigioA comparable set of surveys
is available from 1976 to the present. Small provincegwaeesampled, necessitating the
use of survey weights to calculate representative titatis

The primary disadvantage of the LFS for our purposeangpk size. The number of
Quebecers in the appropriate age range who are high sclopaluts is small in any

month’s sample — typically about 100 males and 50 femaéebeaiween the ages of 25
and 29. In addition, we do not observe single years of bigtead, age is reported in 5-
year age groups. For these two reasons, the regress@mmtinuity approach cannot be
successfully implemented with the LFS.

We instead exploit the frequency and long availabilityhe LFS to document the long-
term trends in the labour market behaviour of our targpulption, comparing them
across age groups and provinces. Figure 3 graphs the emptoyteefor males. We
use a three-year moving average to smooth the employraentseries that otherwise
show erratic movements because of small sample. sikEks top two lines trace the rate
for 25-29 year olds and 30-34 year olds in provinces otherQoabec (“rest of Canada”
hereafter). The two lines follow the rough contourshef business cycle, rising in the
1980s and falling with the recession of the early 1990s. dleervations are relevant.
First, the cyclicality of the employment rates makésious the need to have a control
group in order to separate business cycle effects fromypeffects. Second, the lines
for the two age groups track each other quite closelys 3inggests that labour market
conditions for these two age groups are comparable.

10



The second set of lines shows the employment rate bygemes for residents of
Quebec. The lines both lie approximately 10 percentagespo@tow those for the rest
of Canada, suggesting that any search for policy effejstdo consider differing labour
market conditions across regions of the country. adegroups do not track each other
as closely in Quebec as was the case for the resfaohda. 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 gmplat 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%tdeadsubstantial labour
supply response.

Other factors could nonetheless account for the abnlyrfaede employment rate of 25-
29 years old in Quebec in the late 1980s. Perhaps theysomnomic recovery of the
second half of the 1980s disproportionally benefited yeungprkers in Quebec. It is
also not clear why the employment rates of 25-29 and 30-34 g&hwere quite similar
in the early 1980s, despite the fact that Social assistbenefits for those under 30 were
already much lower back then. For all these reasarsnow turn to a regression
discontinuity approach. We later return to a moreidetaliscussion of how standard
difference-in-differences estimates (like those lioipin Figure 3) compare to the

regression discontinuity results.

4. Empirical Approach

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

(1) Y. =5 +BTREAT +0(a) +&,,

1a

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 effeof the treatment (higher social
assistance benefits) on the outcome variable. Theidentification assumption that
underlies the regression discontinuity (RD) strategyasd(.) is a smooth (continuous)
function! Under this assumption, the treatment efféicis 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 la “sharp” RD design since
the treatment variable is a deterministic functiothefregression variable (age).

The assumption thal(.) is a continuous function means that differential bénefe the
only source of discontinuity in outcomes around age 30.w Heasonable is this
assumption? As is well known, most of our variables imterest like income,
employment, and family arrangements exhibit well-know @gdiles. For instance, log
earnings are a concave function of age, which is cemsistith a standard model of
investment in human capital (Mincer 1974, Murphy and Welch, 19%y.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 whgstemptiond(.) is a continuous at
age 30 may be violated. First, while the true age of an chaviis predetermined, it is
conceivable that some people could find ways to “cheattheir age by, for example,
falsifying their birth certificates. If such manipulationsre possible, people claiming to

14 See Hahn, Todd, and van der Klaauw (2001) and Lee (2003) faresfanmal 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 assistgbesause of low earnings
capacity, etc.) could systematically claim they are 3stgenerating a spurious
correlation between age and the error term. This pmokdeunlikely 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 seledividuals with dependent
children for most of our analysis, since only thoseviiidials are subject to differential
social assistance benefits. As shown in Appendix Tablghe fraction of men with
children increases steeply as a function of age. @extent that these fertility and living
arrangements decisions (live with your children or nat¢)earxdogenous, this generates a
problem of non-random selection in our main analysis sampbr instance, we explain
in Section 6 that the steep decline in employment rates fanction of age most likely
reflects the fact that men without children are amgasingly “negatively selected” group
of individuals. As long as these selection biases @maoth 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 deti® have children and live
with them was itself influenced by social assistan@nefits. For instance, an
unemployed man living with his wife and children could ded¢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, treaetls no evidence of a
discontinuity at age 30 in the fraction of men with dteh in Quebec in 1986. In fact,
the increase in this fraction between age 29 and 30 éntiddy identical to what is
observed in situations where there is no discontinnigocial 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 all mstead of conditioning on men

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

15 Note that it was relatively easy to falsify onatge in Quebec in the 1980s since baptismal certificates
issued by local parishes were used as official birthfioartiéss (and proof of identity). By the time
individuals were in their late 20s, however, their fo#l” birth date had long been recorded by tax, social
insurance, citizenship (passport) and other governnutinbmties. 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 claldyrto the main analysis sample of

men without children.

In practice, the estimated treatment effect depends antlhe® 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 theomatc
variable just to the right and just to the left of thecontinuity point. But unless very
large amounts of data are available, such estimatedbenagry imprecise. With a larger
bandwidth, however, a bias can be introduced if people€eiuivay from the exact

discontinuity point are systematically differentrfidhose at the discontinuity point.

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

polynomial specifications for the regression functdi{f). In Section 6, we present
estimates of the treatment effect using five differgpécifications for the regression
function. The specifications include standard linear, qtiadr@and 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 thdimétdions discussed in the
previous section. One problem is that we only know thdragears of the individual at
census day (typically the first week of June). This meehat the best we can do is to
compare all individuals age 29 on census day to all indilsdage 30 at census day. In
other words, we cannot compare people who “just turnedo3@&ople “just about to turn
30",

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

summarized in the age-specific means of the varialdeffiqient statistics). The
empirical model we work with is the age-cell versidreqguation (1):

14



() Y,=f,+BTREAT+4(a) +¢,.

Regression estimates of equation (1) based on micro datadentical to weighted
estimates of equation (2) when the weight used is thebeuwf 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 variahles a cell mean, its sampling
varianceV, can be readily computed. Under the assumption thdeh(®) is correct, the
only source of error in the model should be the sam@mmgr. This assumption can be
tested using the goodness-of-fit statistic

GOF =Za($’§/Va)-

Under the null hypothesis that model (2) is wekaped, GOF should follow a chi-

square distribution with N-k degrees of freedom.

Up to now, we have implicitly assumed that the oate variableY was measured at the
time of the Census. As discussed in the previeasa, some of the outcome variables
like current employment and hours of work, mar#tatus, and family arrangements are
indeed measured at the time of the census. Howetker variables like transfer
income, earnings, and weeks worked pertain to teeigus year. As a consequence, the

regression discontinuity is not “sharp” for thesgoome variables.

To see this, consider the receipt of social asmstaransfers 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 “ex@iso 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 specific individual.

15



If we knew the exact birth date of individuals, e@uld use the fraction of the previous
year during which the individual was age 30 astteatment variable. The treatment
variableTREAT, would be equal to zero for all individuals agedt9ess at census day,
one for all individuals age 32 or more at census dad a number 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 censuswiayyeed to averageREAT, over all
individual of a certain age. We do so by assuntirag Census day is Jun& and that
birth dates are uniformly distributed over the yednder 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.= 0.170if a=30
*710.913if a=31
1 if a>=32

By contrast, in the models for outcomes at the wihe CensusfREAT is simply O for

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

One concern is that some of the advantages of Ehedgign are lost because we do not
have a sharp discontinuity for the outcomes vaemlpheasured 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 referemek,ERG, and an employment
rate based on the fraction of weeks worked in teeipus yearERL,.

'8 The values of the treatment variaBIREAT} for age 30 and 31 are obtained by integrating over the
uniform distribution of birth dates. It can be shown toaige 30 we gefREAT, = .5(7/12§ = 0.170.
For age 30 we g&REAT, = 1-.5(5/123 = 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 varidfdl,. We find that

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

employment rate on census week is

(4a) ERC =p,+LTREAT +d(a)+¢,,

while the model of the employment rate in the prasiyear is

(4b) ERL, =, + B, TREAT,+0'(a) +&,'.

We can then compare the alternative estimatesdaréatment effeg@®; andg’;. The two
estimates should be the same if the models arespeedlified. If the labour supply impact
of social assistance benefits is large, the empémymate at census week (equation 4a)
should drop sharply between age 29 and 30,RESAT jumps from O to 1. By contrast,
most of the drop should occur between age 30 and 8ie 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 treatmdettetbased on the difference between
the two employment rates, which is in fact the gjgam the employment rate between
the previous year and the Census reference wdedividuals truly reduce their labour
supply once social assistance benefits become garerous, 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 firdtetlence (FD) estimator that exploits the
longitudinal nature of the information about empiwnt in the census. Under the
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assumption thagh;, = £ 1, this FD-RD estimator is obtained by estimatihg tegression
model

(5 ERC, -ERL, = (8, - B,) + B(TREAT -TREAT,) +8(a) + (£, —£',) ,

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

The RD estimator is based on the assumption thaplpelose to the discontinuity are

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

untestable at some basic level. Perhaps peoglalpase 30 are different from those age
29 for some unmodelled reason. The FD-RD estimgmes 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 baSiceRearch design. In Section 6, we
present these alternative estimators and arguethkaRD estimates of the impact of
social assistance benefits on employment are indesy 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 graptnost of outcomes against age,
looking separately at Quebec and the rest of Caoaeiathe 1986 and 1991 censuses. In

principle, all we need in our RD design are theadom 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 Quetmgcnot in the other cases.

Figure 4 presents employment rates (reference wegeldge, 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. Sépdirees are drawn for Quebec and the
rest of Canada, and for the 1986 and 1991 CensuBegertical line marks the split
between those under and over age 30. The topne® dre for the rest of Canada. After
rising 9.6 percentage point to 70.5 percent at28y®r 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, k&triging change in the relative position
of the 1986 and 1991 lines is evident at age 3be 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 5 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 wibthe variation in labour market
participation for this sample of males is on theeagive margin.

Figures 6 and 7 explore two measures of livingrgyements. 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 frayarat 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 impadhandimension of living arrangements.

The proportion of respondents who are legally redradr 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. Breakirgdéta 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 gatjle 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 drecentile 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 dabrwas 2.9 percent in 1986,
compared to only 1.6 in 1991, providing further gesfive evidence that social assistance

had some impact on marital choices.

The next set of figures displays results from \Jaega based on income data from the
calendar year prior to Census day. As discussditreanly 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 betvages 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 dolidue of “other government transfers”
(in 1990 Canadian dollars). As discussed eartlds, variable mostly captures social
assistance benefits. Before age 30, the 1986hend391 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 funatibage in the rest of Canada in either
1986 or 1991.

Figure 9 shows the level of earned and self-empétrincome. In both Quebec and the
rest of Canada, the age-earnings profile growgpstdsetween 1986 and 1991. This shift
is more prominent in Quebec where men age 32 teadf less in 1986 than in 1991,
while men age 25 to 29 earn more in 1986 than 198Inatural explanation for this

pattern of results is that younger men (age 25#2@uebec 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 sharpirdem 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 severpkgrients, 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 systematicalffexent 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 discontinuibjirg.

Note also that all the regression models are ettonay (weighted) OLS using the
inverse of the sampling variances ) \as weights. The resulting estimates are very
similar to those obtained using the number of olz@ns in each age cell as weights.
The advantage of using the inverse of the samplangances instead is that the sum of

square residuals is equal to the goodness-ofatissit GOF (up to a normalization).
6.1 Employment Effects

Table 1 shows the estimated treatment effectshi®dabour 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 (4(§eantion 4. The employment impacts
are precisely estimated in the first four models, 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 elpd 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 quadratitngp

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 datdcshangs discussed in Section 4.
Note also that the goodness-of-fit tests suggesdtdkien the simpler models (linear or
linear spline) fit the data very well.

To get a better sense of how the models fit the,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 employmate 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 thewdiscontinuity point by half a year
to get people who are exactly age 30 on census tlayhe case of employment in the
previous year, we place the discontinuity poinage 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 evidenceeimgioyment drops abruptly once

individuals become eligible for the higher sociakiatance benefits. As expected, the
decline in employment measured at census week hagmween age 29 and 30, while
the decline in employment measured over the prewaar (Figure 11) mostly happens
between age 30 and 31. Interestingly, the estonateployment effect of the higher

social assistance benefits is almost identicatHertwo measures of the employment rate
in the linear spline models illustrated in Figus® and 11. Table 1 shows that the
estimated effects are -0.047 and -0.049 for empémgntast 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 diiderdetween the two employment
measures. The FD-RD estimates of equation (Syeperted 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 indalgwere mostly 29 in the previous year,
we should see their census week employment draaiveslto 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 34ryds) are exposed to the same social
assistance benefits at census week and in theopieyears. Figure 12 confirms this
prediction that the employment rate differencelieaamally low for individuals age 30
at the time of the Census. The figure also shdws the regression 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 diifiee 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 hourshé linear spline model (-.1.72)

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

7.9 percent effect on employment probability olkgdinfor the most comparable

employment rate model (linear spline model for eyplent at census week). The
results suggest that all of the impact of sociaishance benefits on labour supply
happens at the extensive margin (participatiorym@msed to intensive margin (hours of
work conditional on employment), which is consistigie 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 isdiszontinuity in social assistance
benefits in Quebec in 1991 or in the rest of Canadather 1986 or 1991, RD estimates
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for these alternative samples should not show fgnit employment effects. Table 2
indeed indicates a sharp contrast between QuehbE286 where employment effects are
always significant at the 95 percent level (exaepine case where it is significant at the
90 percent level), and other regions or years weenployment effects are generally
insignificant. The contrast is particularly stngifor 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, estimatased 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 @esmaore reliable. This is illustrated
in the last column of Table 2 that shows the ddfee-in-differences in the RD
estimates” These difference-in-differences estimates rangen 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 variétytieer outcomes variables. The first
column reports the estimates for total social tasi® 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 differemicifirations. 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 assistaeoeipts conditional on receiving

" The rationale for such an estimator is that there Ineetgpurious” 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 estimatef@ct$ is consistent with other results
presented in the paper. For example, we find tiathigher social assistance benefits
increase the take-up rate of social assistancertgcolR) 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 #i@iur supply model of Figure 2 that
predicts all workers who quit employment in resgorie higher social assistance
benefits end up receiving social assistance paysnent

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

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

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

'8 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 averagat, 2 months on social assistance during a calendar
year. $3,300 multiplied by 7/12 and 2/3 is equal to $1,283 hnikicery close to the estimated effect.
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Note that both the total social assistance morasters (Figure 13) and the take-up rate
of social assistance (Figure 14) are trending up fasiction of age. The explanation for
this upward trend is, once again, that men withdhikdren are negatively selected in
terms of their labour market prospects, and thattlagnitude 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 5oughly a constant function of age
except for the discontinuity at age 30. This isigistent 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 impasbcial 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 substititects between social assistance and
Ul.

Column 5 shows that higher social assistance hsngéinerally a negative impact on
annual earnings (including zeros). This is comsistwith expectations since earlier
results show significant impacts on employment. weleer, the effect is imprecisely
estimated and not statistically significant (exceptthe quadratic model where it is
significant at the 90 percent level). In fact, gtandard errors are too large to make it
possible to distinguish among some reasonablehyplbtheses. One first hypothesis is
that workers affected by the higher benefits apeagentative of all workers. The means
in Table 1 and 3 indicate that people earn, onagesrabout $11 an hotfr. Given the
estimated effect on weekly hours in Table 1 (1.@@ the linear spline model), the
expected effect on annual earnings is $11x1.72x82&$which is basically the same as
the estimated coefficient in Table 3 ($975). Bwtcast, if workers affected at the margin

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

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

Another interesting hypothesis is that workers wihop out of the labour force are the
ones who previously earned more than the lower éuagie 30" benefits, but now earn
less than the higher “over age 30" benefits anddéetm drop out of the labour market.
The implication of this (Ashenfelter, 1983) modélpryogram 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 shgpereses 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 ieg@ly 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 legkat men without children. We are
not too concerned with this problem since Apperfeigure 1 shows no evidence of a
discontinuity at age 30 in the fraction of men wiawve children. As an additional piece
of evidence, we show the employment rate (at cewseak) forall high school dropouts

in Appendix Figure 2. The figure shows once agagiharp drop in employment between
age 29 and 30 in Quebec in 1986, but no compacdialege 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 benefits fact, since about half of the men
around age 30 have dependent children, the estifoatite 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. Naéeehch 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 Canadlaventy percent of the Canadian
population at each age is used to compute thestogment rates. Perhaps surprisingly,
there is still clear evidence of an abrupt declimehe employment rate at age 30 in
Quebec in 1986. The point estimate in the lingdins model is about one percentage
point (-0.012, standard error of 0.06). This isgloly 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 correspondingidrefor all individuals (footnote 8).

The robustness of our findings to the choice offamand estimation method gives us
considerable confidence in our findings that moemegous social assistance benefits
have an adverse impact on employment. While th@aanis relatively modest for the
whole population, we find quite substantial impafctsthe group most affected by the
differential benefits (high school dropouts with eependent children).

7. Comparing RD and Difference-in-Differences results

23 Accounting for the standard errors, we cannot rejechttiehypothesis that the estimate for the broader
sample, -0.030, is a half of the estimate for the marsample, -0.049.

28



In this section, we compare the results from thgression discontinuity estimator to
results from more traditional difference-in-difface estimators. In the PRWORA era,
many researchers have pursued difference-in-diféerestrategies to measure the effect
of welfare reform across states and yéarOur goal is to assess the effectiveness of
these commonly used methods in estimating treateféatts.

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 2Barl886 Census. The first comparison
we draw looks at Quebecers age 30 in 1986. Thodtinuity 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@p30 the rest of Canada in 1986.
If the age profile of the dependent variable isgame 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 onsetsbfaap recession, this assumption
will not hold if younger labour market participantgere differentially affected by the
recession. Finally, we can compare Quebecersea2@gn 1986 to those age 29 in 1991,
then compare the result to the same differenckamdst of Canada. To be unbiased, this

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

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

The final estimator we present places the tripféeinces in a regression framework.
For the sake of consistency with the RD analysesdefine an indicator variablEREAT
which takes the value O for observations at aga Zyuebec in 1986 (low benefits), and
1 otherwise (high benefits). We then create ancatdr 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. Finallyg include a vector of observable
characteristicsXap: for each observation. The extra control variablesluded are
dummies for completed years of education, dumnauesibther tongue (French, English,
and other), a dummy for living in an urban regiand a dummy for being born outside
Canada.

The B, coefficient is the regression analogue to the melan triple difference estimator.
The dependent variable¥.f) are regressed on all of the explanatory varialbes

ordinary least squares using the following equatioith a indexing agep indexing

province, and indexing time.

Yapt = Bo + BITREAT o + Bolq + BalTy + Palt + Pslla X 1Ty + PeQa X Ty + B77T5 X Ty
+ BgXapt + 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 ya&e{tp 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 themwda29 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 offi@mince in differences estimator using
the age 29 — age 30 difference in the rest of Gaaada control for any age-related trend
in employment. The difference between employmenttiose ages in the rest of Canada
is a small and insignificant 0.7 percentage poieidling to little change in the estimated
effect relative to the discontinuity measure.

The next control group is Quebecers from the 198d4sGs. The age gap for employment
in 1991 was 2.7 percentage points in favour ofehage 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&sson had a differential impact on
younger males relative to older ones. To the éxtaa 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 providbes next difference-in-differences
comparison. Here, the estimated impact of thecpa$ an insignificant 1.0 percentage
points. Why is this estimate so different than otigers? 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 ef28D3) provide evidence that local
economic conditions influence welfare expendituré&s. the extent that conditions differ

31



in Quebec and the rest of Canada, using the reSanada 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 bémes the corresponding regression
estimator, which shows a similar negative respaise4 percentage points. Regression
estimators analogous to the other cell mean esinmnatiso showed little change in the
estimated impact of the policy. Since the extrated variables are unlikely to be
strongly different in the age 29 and age 30 grotlps,is unsurprising.

The next set of results in Table 6 uses the preseftransfer income as the dependent
variable. The discontinuity cell mean estimatoggests an effect of 5.8 percentage
points. However, Figure 8 makes clear that transfeeipt 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 CanadhaQuebecers in 1991 as control

groups, respectively. The estimated impact helevier, at 3.9 percentage points and
4.0 percentage points. These estimates are ecoalyriarge, representing 21 per cent

of the mean for this variable.

The analysis of difference-in-differences resutishis section has shown that additional
control groups do not necessarily improve on tlgragsion discontinuity estimator. In
particular, without a control group placed in tteeme 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 perforgia difference in differences analysis

is the long time lag (five years) between each Gensdeally, 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 bseaf small sample sizes.

The first row shows the mean of the dependent blrifor residents of Quebec in the 25-
29 age group (low benefits group) in the 36 motifere 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 filferencing estimators, comparing
the cell mean in the treatment group to those mrobgroups. Below each difference is
the standard error. The top difference estimavongares 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 tehaviour 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 the walae.

The next differencing estimator uses the rest ofada as a control group for the
difference between the age groups in Quebec, psiirlg 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@aesiimated 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 relatives tméan.

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

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

%5 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 memith 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 me#imese are economically significant

magnitudes.

Which estimator performs best depends on the natfuifee unobservable characteristics,
as the estimators identify the effect of policyyobly assuming the absence of fixed
differences across the control groups. For examble difference estimator in the

second row assumes that, in the absence of theyptiiere would 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 quantitativelyiimo the RD estimates reported in
the previous section, we find a large and significatfect 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 fracfomen living with their parents in

Quebec in 1986. This suggests that the differe@mckfferences estimates from the LFS
are driven by some spurious province-age speclitclss that are not appropriately
controlled for.

9 Conclusions

Using a unique policy episode involving lower sbeissistance payments to those under
30 in Quebec, we studied the effects of a trar@fegram 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. erhpgloyment rate for this group of
men drops by three to five percentage points ipaese to the higher benefits. Perhaps
more surprisingly, we also find that higher bersefitso reduce the employment rate of
all men by about one percentage point. From a brgaelspective, this suggests that
work disincentives embodied in to social progranas/ raxplain some (but certainly not
all) of the difference in employment rates acro&CD 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. Higdaial assistance benefits appear to
reduce the probability of being married. We alsml fsome (imprecise) evidence that

higher social assistance payments substitutedeftnedsed 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 relevantsfoiilar programs in countries like
the United States where this group in not eligiblewelfare benefits.

We also have several interesting methodology figslinMost importantly, we find that
the RD approach gives sensible results that areergtsensitive 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 estimatare more sensitive to specification
issues than the RD estimates. While the differenalifferences approach works well
when we use a control group in the same labour ehatkdoes 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
Dropoutt w/ childrer ~ 198€ 1991 198¢ 1991

20 10,94t 0.27¢ 3,004 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¢ 3,27 0.072 3,037 1,93: 9,36z 6,29¢
23 11,83¢ 0.27¢ 3,29¢ 0.11¢ 2,90¢ 1,76/ 8,73€ 5,99(
24 11,70 0.28¢ 3,31¢ 0.16¢ 2,757 1,73: 8,11¢ 5,664
25 12,00¢ 0.297 3,56¢ 0.23¢ 2,73C 1,83: 7,557 5,671
26 11,84: 0.307 3,634 0.32¢ 2,461 1,77¢ 6,59/ 5/71¢
27 11,59/ 0.31t 3,65( 0.381 2,25¢ 1,797 5,77C 5,384
28 11,81: 0.311 3,672 0.452 2,012 1,75¢ 5,18¢ 5,294
29 11,93¢ 0.31C 3,69¢ 0.497 1,85¢ 1,67¢ 4,50€ 4,93¢
30 11,59¢ 0.30¢ 3,531 0.53¢ 1,647 1,637 3,91z 4,784
31 11,25 0.29¢ 3,36¢ 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¢ 1,13t 1,428 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(C 2,828 0.65¢ 97C 1,19t 2,38¢ 3,03¢
37 10,33: 0.271 2,80¢ 0.68: 89: 1,15C 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 2,382 2,477

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)

Not e: Conputed froma sanple of male high school
dropouts w t hout dependent children.
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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 ** -145 **
(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 significanciha 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 imployment 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 significancte 1% level; two asterisks for the 5% level,
and one asterisk for the 10% level.
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Regression Discontinuity Estimates of the Effect of Higher

Table 3

Social Assistance Benefits on other Outcomes in Quebec, 1986

Transfers Fraction with  Transfers cond. Ul Earnings Nakr

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 -®03*

(0.166) (0.022) (0.423) (0.130) (0.913) (0.016)

Three asterisks indicate statistical significantcéhe 1% level; two asterisks for the 5% level,
and one asterisk for the 10% level.
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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
(0.166) (0.094) (0.144) (0.067)

Three asterisks indicate statistical significantche 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) (9.015
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 significantcéna 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 (01015 (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 significantctea 1% level; two asterisks for the 5% level,

and one asterisk for the 10% level. All resules\aeighted.
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Figure 1: Social Assistance Benefits, Single Individual
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Figure 3: Employment Rates in the Labour Force Survey
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Figure 4: Employment Rate in Census Week
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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

Annual earnings ($1990)
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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
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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)
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Appendix Figure 2: Employment Rate for All HS Dropouts
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Appendix Figure 3: Employment Rate for All Men
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