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Abstract:

This study evaluates the impact of the parental contribution—introduced during the welfare reform of 1989—on
rates of participation in social assistance. From a statistical perspective, this reform allows us to identify a control
group comprising single individuals aged 30 and older. Our study groups consist of single persons under 30
subdivided into several age groups. Our empirical approach is based on “difference-in-difference” estimators often
applied to natural experiments. This methodology can be generalized to account for other variables which may have
differential impacts on the participation rates of the study and the control groups. Our results indicate that the
parental contribution reduces the mean participation rate of the 20 and younger cohort by 19.4%. This impact falls
to 12.1% for 21 year olds, and becomes insignificant for the over 21 group. In the 20 and younger cohort, the
negative effect of the parental contribution considerably mitigates the positive effect of the benefits-scale parity
introduced in 1989 for young claimants. Thus, thanks to the parental contribution, an expected increase of 22.0% in
the participation rate of that cohort was limited to 3.0%.
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1. Introduction

The welfare reform of 1989 introduced several modifications to the way in which assistance is
provided to underprivileged individuals and households. One of the principal changes was the
introduction of benefits-schedule parity between childless individuals deemed fit to work under
30 years of age and older participants. Since the benefits for which they were eligible had
previously been significantly lower than those given to over 30 claimants, this reform provided a
substantial boost in their benefits schedule. For example, for those not participating in

employability programs, the increase was 121%.

However, this reform also introduced a parental contribution (Ministere de la Main-d oeuvre et
de la Sécurité du Revenu, 1989, p. 11). This provision is based on a fundamental principle of the
Civil Code (article 585), which stipulates that under normal conditions parents are financially
responsible for their children. A financial contribution is required from those parents whose
resources are deemed adequate, and it is factored into the calculation of the benefits payable to
their adult children. This contribution, based on the parents’ net income, may reduce or even
void the child’s eligibility for assistance. In this latter case the claimant is simply not admissible
to the income security program. The parental contribution also makes it possible to better
harmonize this assistance of last resort with the student loans and bursaries program. This latter
program includes a parental contribution in the calculation of the level of loans and bursaries the

student may receive (Ministere de la Main-d’oeuvre et de la Sécurité du Revenu, 1989, p. 12).

In terms of its distributive impact, a potential benefit of the parental contribution is to increase
equity between youths from wealthier and poorer backgrounds. This is true to the extent to
which the former benefit from parental assistance (when it is not declared) to which the latter do

not have access.

By rendering the admissibility criteria more severe for certain individuals, the parental
contribution has the direct effect of decreasing their rate of dependency, i.e. the amount of time
they spend on the program. It may reduce either the frequency or the duration of their spells on
social assistance. Moreover, it makes social assistance less appealing for some individuals, and
thus pushes them toward a greater autonomy vis-a-vis the government. This behavioural effect
compounds the direct impact of the parental contribution on the rates of welfare dependency.

Finally, because of these mechanisms it is possible that the increased attractiveness of the welfare
2



system created by the enhancements to the benefits schedule in 1989 may be largely annulled by

the provision for a parental contribution in the case of very young adults.

What impact does the parental contribution have on the level of welfare dependence among these
individuals? Can this impact be isolated from the other factors influencing this dependence (the
benefits schedule, the business cycle, restrictions in employment insurance, changes in the
minimum wage, etc.)? The purpose of this study is to answer these questions. More precisely,
our goal is to evaluate the impact of the parental contribution on rates of participation in social
assistance—in other words, on the proportion of APTE’ claimants in the age groups affected by

the parental contribution.

From a statistical perspective, we exploit those characteristics of the 1989 reform making it a
quasi-natural experiment. Since the benefit schedule applying to single persons aged 30 and
older was not directly affected by the reform, and since members of this group are furthermore
potentially liable to have parental contribution claims laid against them, they comprise our
control group’. Conversely, single adults under 30 years of age comprise the study group.
Indeed, our model allows us to differentiate between several study groups according to age. This
distinction is particularly useful since we would expect, for example, that the parental
contribution would have a much greater impact on youths in the 18-21 cohorts than on those

aged 22-25.

The econometric technique we use is based on “difference-in-difference” estimators often
applied to the analysis of the results of natural experiments. In the context of regression analysis,
the estimators are calculated as follows. The dependent variable is the rate of participation in
social assistance by age group and by period. We first introduce the usual control variables into
the model (the unemployment rate, the benefits schedule, the generosity of unemployment
insurance, the minimum wage, seasonal indices, etc.). Notice that inclusion of the benefits
schedule allows us to account for the impact of the provision for benefit-schedule parity in the

reform. Next, we add three sets of explanatory variables into the model. The first set includes

* APTE—Actions positives pour le travail et I'emploi. This is the name of the Quebec social assistance program for

those who are able to work.

> PBK: Notice that it says further in the text that welfare recipient parents are not subject to the parental contribution
for their adult children. Also, this would appear to undermine their usefulness as a control group, since they are now
also directly affected by the parental contribution provision.
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indices identifying each of the study groups. These variables capture the “fixed effects” by study
group. Second, a dummy variable is added to reflect whether the observation occurs before or
after the 1989 reform. This variable captures the post-reform impact common to all groups
(control and study). Finally, we introduce terms for the interaction between this post-reform
variable and each of the study-group specific index variables. These variables describe the post-
reform impact on each study group, above and beyond that captured by the common impact
variable. Since the benefit-schedule adjustment is already accounted for, the coefficients of
these variables provide a natural measure of the effect of the parental contribution on each of the

study groups.

The fact that the reform of 1989 contained several other provisions poses certain statistical
problems, however. Thus, this reform led to the replacement of the SUPRET (Supplément au
revenu de travail) program with the APPORT program (Aide aux parents pour le retour au
travail). The purpose of these two programs is to supplement work income and to increase the
financial incentives to finding employment. Now, while single individuals aged 30 or more were
eligible for the SUPRET program, they are not for APPORT. Consequently, imputing effects to
parental contribution that are in fact attributable to the substitution of the APPORT program for
the SUPRET program may bias the results. Nonetheless, we do not believe that this impact is
significant, given that SUPRET was not widely known, very complicated, and posed serious

operational difficulties. For these reasons it was rarely used.

Another provision of the 1989 reform that must be considered is the expansion of access to
employability-development programs already introduced by the government in 1984. In this
analysis we shall assume that the index variable common to the study groups and the control
group subsumes this provision. Finally, the reform also made provision to reduce premiums
payable to claimants living in shared accommodations. The benefits-schedule variable partially
captures this. Moreover, all other unobservable residual effects of this reform are assumed
explained by the post-reform dummy variable in interaction with the index variable for the study
group of claimants aged 25 to 29 years. This assumption is valid to the extent that this group is
not affected by the parental contribution. Thus, the impact of the parental contribution on the
18-24 cohorts is measured by the interaction term between the post-reform dummy and the index

variable for each sub-group, net of the residual effect of shared accommodations.



It is possible that estimates of the impact of the parental contribution are vulnerable to certain
biases, to the extent that certain unobservable post-reform variables may impact the participation
rates of the control and the study groups differently. It may be quite misleading to ascribe to the
parental contribution some share of the impact which is in fact attributable to these variables.
We account for these biases by introducing demographic variables, such as the weight of each
cohort in the total population of single people 18—65 years old, as well as variables for the

interaction between the observation years and the indices for the different study groups.

Section 2 summarizes the principles and the overall operation of the parental contribution, and
profiles the impact of the program. In section 3 the statistical model is explained. Section 4
examines our data, while section 5 provides an analysis of the results. The last section presents

. . 6
the main conclusions of our study.

2. The Parental Contribution

The parental contribution determines both the eligibility and the level of benefits payable to
single adults considered “dependent” on their parents. An adult is considered dependent and
subject to the parental contribution if none of the following conditions are met: having for a
period of at least two years, not counting time during which he was a full time student, been self
sufficient and lived outside of his father’s or his mother’s place of residence; having for at least
two years held a full time paid job or having received employment benefits for such a job under
to the provisions of Bill 1971; being, or having been, married; living common law with another
person and having cohabited at some time with that person for a period of at least one year;
having a dependent child; possessing a bachelor’s degree; or being pregnant for at least 20

weeks, which needs to be attested by a medical certificate (Loi sur la sécurité du revenu).

Furthermore, an adult may be exempt from the parental contribution provision under certain
circumstances: the parents are themselves welfare recipients, the parents cannot be located or are
deceased, the parents refuse to provide the required information or to contribute financially.
Finally, this provision is applicable for a maximum of three years. It begins when the claimant
subject to the parental contribution either receives his first benefit or would have had he not been

disqualified by his parent’s income.



The monthly parental contribution amounts to 40% of the difference between the parents’ income
and various regulatory exemptions, divided by twelve. For purposes of these calculations the
parents’ income includes the amount indicated under “net income” in the tax declaration and a

set of other incomes established by regulation.

The nature of these criteria is such that the program will tend to play a greater role in the case of
young adults. For example, older individuals will have a higher probability of having lived
outside of the parents’ residence for at least two consecutive years. Moreover, if they are refused
benefits at the age of 18 years, they will be eligible three years later without being subject to the

parental contribution.

Table 1 presents the proportion, by age group, of single welfare recipients who were subject to
the parental contribution in November, 1998. It also indicates who was not subject to that

measure, and the reasons for their exemption.

Table 1 — Reasons for exemption from parental contribution for single beneficiaries of
social assistance, by age group, November 1998

Reasons for exemption <20 21-24 25-29 30 years All single
years years years claimants
%

1. Completion of 3 year wait or 2 years
living separately and autonomously or 2

years working 14.8 45.4 60.4 41.0 41.4
2. Exempt adult (financial support and

accomodations) 15.6 20.5 23.8 40.0 35.8
3. Pregnant for more than 20 months 2.5 0.8 0.2 - 0.2
4. Parents receiving welfare 34.5 16.6 34 0.1 3.6
5. Refusal to contribute 32 1.3 0.1 - 0.3
6. Parents unlocatable 3.1 3.6 24 0.2 0.8
7. Refusal to provide information 2.0 1.7 0.3 - 0.3
8. Other reasons for exemption 2.5 5.5 8.9 18.7 15.9
Subject to parental contribution 21.8 4.6 0.5 - 1.7
Total (%) 100.0 100.0 100.0 100.0 100.0
Total number 15775 19609 22374 212875 270633

Source: Direction de la recherche, de I’évaluation et de la statistique, Ministére de la Solidarité sociale, Quebec

® PBK: I corrected the contents of this paragraph.



The numbers reveal that 21.8% of single people aged 20 or below were subject to the parental
contribution. This falls to 4.6% for the 21-24 year old group, and to 0.5% for the 25-29 cohort.
As expected, this decline is largely explained by the expiration of the maximum period of three
years during which the measure may be applied, or by the fact that the recipient lived more that
two years away from the parents’ residence or spent that long on the labour market. Thus, in the
case of 21-24 year olds, 45.4% of claimants were exempt on the basis of these criteria. This
percentage rises to 60.4% for the 25 to 29 cohort. Indeed, the vast majority of single people
subject to the parental contribution are less than 21 years old. As the numbers in table 2 reveal,

76.9% of single people subject to the parental contribution were 20 or younger.

Table 2 — Number of recipients subject to the parental contribution by age, and impact on
benefits paid, November 1998.

Cohort No loss of benefits With loss of benefits Total
Number % Number % Number %
< 20 years 1967 77.7 1471 75.9 3438 76.9
21-24 years 497 19.6 402 20.7 899 20.1
25-29 years 60 2.4 56 2.9 116 2.6
>30 years 7 0.3 9 0.5 16 0.4
Total 2531 100.0 1938 100.0 4469 100.0
% 56.6 434 100.0

Source: Direction de la recherche, de [’évaluation et de la statistique, Ministere de la Solidarité sociale,
Quebec.

Nonetheless, as we see in table 2, the parental contribution does not always have an impact on
the level of benefits received by claimants subject to this measure. Of the total number of those
affected, more that half (56.6%) suffered no loss of benefits in November, 1998. In addition, the
proportion of beneficiaries subject to the parental contribution who incurred no loss of benefits
has been increasing in recent years (table 3). In 1992, half of them had their benefits reduced.
This proportion gradually fell in the following years to reach 44.1% in 1995. The exact reasons
for this decline are currently unknown, but we may assume that the evolution of households’

disposable income played a roll, since it is a direct contributor to the calculation of benefits.



Table 3 — Evolution of the number of claimants subject to the parental contribution, by the
impact on benefits

Year

1990
1991
1992
1993
1994
1995

No loss of benefits

Number

2125

2327
2949
3541
3484
3431

% of total

51.0

49.4
50.2
533
54.7
55.9

With loss of benefits

Number % of total
2043 49.0
2384 50.6
2930 498
3106 46.7
2882 453
2712 441

Total Disposable
Income
(Variation %)
4168 6.5
4711 49
5878 2.9
6647 2.6
6366 -0.3
6142 49

Source: Direction de la recherche, de [’évaluation et de la statistique, Ministere de la Solidarité sociale,
Quebec. Comptes économiques du Québec, troisieme trimestre 1999.

In addition to having their benefits reduced, individuals subject to the parental contribution may

in fact be ineligible to receive welfare, either because their application is rejected or because their

benefits are clawed back. According to estimates of the Ministere de la Solidarité Sociale, the 20

and younger cohorts are most subject to denial of benefits or clawbacks (table 4), confirming the

greater impact of the parental contribution on this group. The number of beneficiaries thus

affected by this provision is much smaller for the 21 to 29 aged group, and virtually nil for those

30 or older. Over the period of the analysis, the number of applications rejected or whose

benefits were clawed back is slightly higher for men (1834) than for women (1524).

Table 4 - Estimate of the number of applications rejected or clawed back because of the
parental contribution, November 1997 — October, 1998

Cohort Number %

20 years and younger 2342 69,7
21 to 24 years 915 27,2
25 to 29 years 91 2,7
30 years or plus 10 0,3
Sex

Women 1524 46,8
Men 1834 53,2
Total 3358 100,0

Source: Direction de la recherche, de I’évaluation et de la statistique, Ministere de la Solidarité
sociale, Quebec.



This data allows us to evaluate the number and the relative preponderance of individuals directly
affected by the parental contribution, in that either their application was rejected or their benefits
were partially or entirely clawed back. In the subsequent analysis, we assume that the number of
beneficiaries suffering a loss of benefits in November 1998 is representative of the situation
throughout 1998. We also assume that the total number of rejections or clawbacks between
November 1997 and October 1998 is indicative of the corresponding number for 1998. These
two effects in conjunction affect 3813 individuals in the 20 and younger group (table 5), that is
27.1% of all claimants in that cohort. This impact falls to 1317 for the 21-24 cohort, or 7.7%,
and proves virtually non extant (0.7%) for the 25-29 cohort.

Table 5 — Direct impact of the parental contribution

Number of claimants % of total claimants in Total claimants in
Cohort rejected or clawed back 1998 1998
20 years and younger 3813 27.1 14,097
21 to 24 years 1317 7.7 16,997
25 to 29 years 147 0.7 18,905

Source : Direction de la recherche, de [’évaluation et de la statistique et DAFPG, Ministere de la solidarité
sociale, Quebec.

The very cursory overview we have just presented is based exclusively on information gleaned
from the administrative records of the Ministere de la solidarité sociale. 1t does not account for
any disincentive effect on participation rates, which can only be estimated using statistical
techniques. The next section presents the statistical methodology used in this study to evaluate

the global impact of the parental contribution on participation rates.

3. The Statistical Model

The introduction of the parental contribution creates two types of impact on welfare clientele: a
direct effect and a behavioural effect. As we illustrated in section 2, the direct effect arises from
the fact that, with no behavioural adjustment, some applicants who are subject to the parental
contribution will be excluded from the program. This will be the case when incorporation of the
parental contribution will push the claimant’s income above the threshold of eligibility for
welfare benefits. This factor will thus have the effect of reducing the number of entrants into the
social security system while increasing the number of departures. The latter event will occur
when the parental income of some claimants reaches a level at which they are no longer eligible

for welfare.



The parental contribution may also have a behavioural impact on entry and withdrawal from
welfare. Thus, because of the reduced level of the benefits, the parental contribution may incite
the potential claimant to pursue his studies, to enter (or remain on) the labour market, or to live
with a spouse without claiming benefits, rather than to become a welfare recipient. Moreover, by
being financially independent while living away from his parents’ home, the individual may hope
to be exempt from the parental contribution in the future (after two years). In the short run, these
considerations may incite him to stay off welfare. Also, the reduction in benefits makes the
labour market relatively more attractive for a welfare recipient, which may lead him to withdraw
from the system more rapidly. Similarly, an individual may be motivated to return to school

when subject to the parental contribution and the loss of benefits.

Using appropriate econometric techniques it is possible to evaluate the global impact (i.e. the
sum of the direct and behavioural impacts) of the parental contribution on entry into, and
withdrawal from, the welfare system. Two approaches suggest themselves. The first is based on
microdata (Fortin and Lacroix, [1997]) while the second uses semi-aggregated data. This latter
technique is the one chosen for the study presented here. While this methodology is vulnerable

to an aggregation bias, it is less subject to measurement errors than the microdata approach.

The dependent variable we seek to explain is the rate of participation in the welfare system, i.e.
for each age group the ratio of the clientele of single individuals in the APTE program to the
corresponding population. This variable combines both the direct and behavioural impacts of the
parental contribution on entry into and withdrawal from social assistance. Variations in the
welfare program’s clientele are, of course, nothing other than the difference between entries and

withdrawals for a given period.

To present the methodological approach of our analysis, it may be of some use to begin by
presenting a very simplified version of the model. We shall first concentrate on the global
impact of all the provisions of the reform (the benefit-schedule parity, the parental contribution,
etc.). We then examine how several extensions may make our model more realistic and allow us
to isolate the impact of the parental contribution. The basic idea underlying our approach
exploits the fact that our data includes a study group and a control group. As mentioned in the
introduction, it is natural to postulate that single, able-bodied individuals under the age of 30

constitute the study group, while the control group consists of those 30 and over.
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For the moment we ignore all observable variables that may globally impact participation rates
over the sample period (the business cycle, the parameters of the employment insurance program,
the benefits schedule, etc.) other than the reform. The simplest estimator of the global impact of
the reform is given by the difference in the means of the participation rates (in logs) of the study
group before and after its implementation. This estimator, however, is biased to the extent to
which observed changes are not necessarily entirely due to the effects of the reform. A variety of
factors, including those enumerated above, may have also affected the participation rate during
the period of our observations. To account for this, we begin by assuming that participation rate
changes observed in the control group for the period in question are attributable to those factors.
We further assume these factors will have the same impact on the participation rates of the two
groups (study and control). Subtracting the differences in the means of the participation rates
from the previously described estimator allows us to eliminate the common factors. The
estimator thus obtained is called the “difference-in-difference” estimator (e.g. Meyer, Viscusi

and Durbin [1995] and Mullahy [1999]). We write this:
a= (ySA _J_}SB)_(yCA _J_’CB)a 6]

where y, represents the sample mean of the participation rates (in logs) of group i for the period

j. The index S corresponds to the study group, and C to the control group. A indexes the period
subsequent to introduction of the reform, and B the preceding period. The first term on the right-
hand side of equation (1) is the initial estimator, while the second term captures the impact of
factors common to both groups. The difference between these two expressions thus allows us to

isolate the global impact of the reform.

We can give the “difference-in-difference” estimator a very useful interpretation in terms of a

regression model with index variables. Given the following model:

Ye=otadgt+a,d, +asdgd +p,, ()

Where d is an index variable equal to 1 for the study group and 0 otherwise, d , is an index
variable equal to 1 if the observation is from the post-reform period and 0 otherwise, and where
the 4, are normally distributed random variables with mean 0 and variance o*. Assume further

that the index variables are not correlated with these random variables. In equation (2) the
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parameter o, represents the mean of the control-group participation rates before introduction of
the reform. The parameter o, captures the impact on this mean of belonging to the study group
rather than to the control group. Thus, this parameter corresponds to a time-specific fixed effect
applied to the first group. o, represents the after-reform impact common to the control and study
groups, also corresponding to a time-specific fixed effect. Finally a; captures the effect of the
post-reform on the study group, above and beyond that common to the two groups. This last
coefficient thus corresponds to the impact of the reform on the participation rates of the study
group. It is easy to show that the least squares estimator of a3 is equal to the “difference-in-

difference” estimator, & . We have:

E(y,; lds=1,d,=))=a,+a,+a, +a, =my,
E(y;1dg=1,d,=0)=a,+a, =mg,
E(y;1dg=0,d,=1)=a,+a, =mj,,
E(y,;1d;=0,d,=0)=a, =mg,

Subtracting these equations in pairs, and then subtracting their differences, we obtain:
[(ao o ta,+ aa)_ (“o _al)]_ [(ao + az)_ao] =0 = (mSA _msg)_ (mCA - mcg) . 3)

Finally, replacing the means m, with the sample means in equation (3), we obtain the least

squares estimator of «,. This corresponds to the difference-in-difference of equation (1).

In order to isolate the impact of the parental contribution it is important to include in the model
variables for the real benefits schedule. These variables, which may assume different values for
different age groups, allow us to account for benefit-schedule parity and accommodation sharing
at the time of the reform. The estimator we obtain is a consistent estimator of the impact of the
parental contribution if no other shock affects the relative participation rates of the study and
control groups over the period. Now, different variables will clearly have different impacts on
the groups. If we neglect to account for this, we run the risk of imputing to the parental
contribution variations in the clientele which may, in fact, be due to these other factors. First,
certain policies, such as successive contractions in employment insurance and regulatory changes
to the labour law (e.g. labour standards) may have impacted the various clienteles differently

during this period. Second, the business cycle, especially the recession of 1990-93, will have
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affected all participants, but its impact was probably much greater on the study group (the under
30 cohort) than on the control group (those over 30). Furthermore, seasonal effects may
influence the quarterly evolution of participation within a given year. Third, cohort-specific
effects may have modified the labour market conditions for the various age groups differently.
Thus, a relative fall in the size of the population of 18-24 year olds would increase their relative
scarcity on the labour market, leading us to expect a fall in their welfare participation rate, ceteris
paribus. More generally, structural shocks at the supply and the demand level on labour markets

may have had differential impacts on the participation rates of the different age groups.

In addition, it is important to relax the assumption that the parental contribution had a constant
effect across the different cohorts comprising the study group. Indeed, the previous section
allowed us to underline that this measure had a much greater impact on the youngest clientele

(e.g. the 18-21 cohorts) than on the older groups (e.g. the 25-29 cohort).

The regression model presented above may be generalized to account for these various elements.
On one hand, it is a matter of introducing as many index variables (individual and for the
interaction with the post-reform dummy) as the number of retained study groups. On the other
hand, we add a vector of explanatory variables whose goal is to account for factors other than the
reform that may influence participation rates. These variables may also be included in the model
in interaction with the index variables of the study groups to allow their impact to vary between

sub-groups. Under these conditions, equation (2) becomes:

y,=a, + a,Dg +a,d, +a,Dsd, + a,x+Dg Ax + u,, 4)

where Dy is now a vector of index variables for the study sub-groups, x is a vector of

explanatory variables (the real benefits schedule, parameters of employment insurance, the
minimum wage, the unemployment rate, index variables for the year corresponding to the z-th

quarter, etc.), a,, &, and «, are vectors of parameters and 4 is a matrix of parameters.

In equation (4) the vector of parameters «; measures the impact of the parental contribution for
each study sub-group. Specifically, it measures the proportion of the post-reform impact on each
of them that is in excess of that common to both the study and the control group, given by «, .
We can thus describe o, as a generalized difference-in-difference estimator. The vector ¢,

13



identifies the fixed effects by age group. The vector a, measures the effect of each explanatory

variable x; (inx) on the participation rate of the control group. The coefficient a, , representing
the matrix 4, corresponds to the impact of the explanatory variable x; on the study subgroup i,

beyond its effect on the control group.

So far, we have assumed that the random terms g, were homoskedastic (i.e. constant variance).

It is, however, more plausible to assume that the variance of these terms differs between age
groups. We use the estimator for the variance-covariance matrix proposed by Greene ([1997], p.
635). This estimator is robust to all forms of heterorskedasticity, and constitutes an extension to
White’s estimator [1980] in the case of a model with fixed effects. We must point out that this
estimator does not account for serial correlation in the errors’. This does not appear to pose
much of a problem, however. Tests for serial correlation presented later do not allow us to reject

the hypothesis of no correlation between the errors for the different age groups.

Finally, notice that some explanatory variables have an impact on the participation rates spanning
several quarters. This is notably true of the unemployment rate, the generosity of the
employment insurance system, and the real minimum wage. Integrating the current and lagged
effects of these variables into the vector of explanatory variables x, the model in equation (4)
becomes a distributed lag model. Since this study is primarily interested in the long-term
impacts of the explanatory variables, we use the approach proposed by Wickens and Breusch
[1988]. They use simple algebraic transformations of the distributed lag model to directly obtain
the long-term multipliers. The coefficients of the natural logarithms of the explanatory variables
represent these long-term effects when the lagged effects are expressed as first differences of the

log of x.

It should be borne in mind that the problem of spurious regression, well known in the framework
of nonstationary time series, is also an issue in nonstationary panel data®. Kao (1999), for

example, shows that the ordinary least-squares estimator with nonstochastic fixed effects applied

7 Arellano (1987) proposed a robust estimator of the error covariance matrix which accounts for both serial
correlation and heteroskedasticity. However, the asymptotique properties of this estimator assume that the number
of individuals in the pooled observations tends toward infinity, while the time-indexed number of observations on
each individual remains fixed. In this study we have the opposite situation, and this estimator is consequently not
appropriate.
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to equation (5°), and constrained to a single explanatory variable, is consistent. However, the -
statistic diverges from the standard normal. Consequently, statistical inference from the

parameters of this model on the basis of the standard tables is misguided.

Several approaches have been developed to test variables generated by panel data for
nonstationarity and for the presence of long-term relationships (cointegration) between them.
We use the Levin and Lin (1993) test of stationarity on the variable for participation rates, and
the Dickey-Fuller test adjusted for time series on the explanatory variables whose values remain
fixed across the age groups. Ordinary least-squares estimation of equation (4) must yield

stationary residuals for z, in the presence of one or more nonstationary variables in order to

allow the use of standard tables. If the residuals are stationary, there exists cointegration between
the variables. Pedroni’s (1999) test for cointegration is the most appropriate one available to test
the null hypothesis of non-cointegration in an equation incorporating several types of
heterogeneous effects. This test allows for the presence of fixed effects with deterministic
properties unique to each group in the pooled data, and for up to seven regressors whose effects
may also vary between the elements of the pooling. As we shall see later, estimation of equation
(4) in its final form incorporates interactive effects between the cohort-specific fixed effects and
time. Moreover, this equation contains a large number of regressors because of lags on the
explanatory variables. Pedroni’s asymptotic results do not apply to this functional form, and we
must limit application of the test to a simplified form of this model in which the interactive
effects and lags on the explanatory variables are omitted. Under these conditions the test yields a

indicator of probable cointegration between the variables.

4. The Data

Observations on the model’s dependent variables, the participation rate by age group and period,
are obtained as follows. We compute the numerator from data on the number of single persons
participating in the APTE program beginning with the third quarter of 1989. Before this date the
data excluded single individuals unfit for work. This is monthly data present in the

administrative records of the Ministere de la solidarité sociale. 1t is available from 1977 to 1998

¥ Cf. Banergee [1999], Maddala and Wu [1999], Kao [1999] and Pedroni [1999].
 PBK: There does not seem to be an equation 5.
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and recorded by nine age groups, one group per year for the 18 to 24 cohorts, one group for 25 to
29 cohort, and one group aged 30 and over. In order to reduce serial correlation in the error
terms we use the quarterly average of the data. Pooling the 792 observations (9 groups x 88
quarters) of time series and cross-section data gives us our database and satisfies the

methodological requirements of the model.

To calculate the participation rates, each observation of the pooled data is divided by the total
population of age group i in quarter . The demographic data is taken from surveys of Statistics
Canada. They are available on an annual basis, and we create quarterly values by simple

interpolation.

Figures 2.1 to 2.4 at the end of this paper illustrate the evolution of the participation rate by age
group. The participation rate of the 18-20 cohort grew less than that of the other age groups after
the reform. The 1990-93 recession combined with the increase in the benefits schedule seems to
have had a strong impact on claimants over 21 years of age, while figure 2.1 reveals a much
lower impact on those 18 to 20. It is possible that for this age group the increased payments and
the recession were of secondary importance compared to the parental contribution. Furthermore,
very young adults may have an incentive to prolong their studies, or return to them, in an
economic downturn. This phenomenon also has the effect of mitigating the impact of an
economic slowdown on the participation rate of this group. Only an econometric study can

isolate the role played by the parental contribution.

The database also includes pooled explanatory variables. These variables explain variations in
the participation rates which are not attributable to the reform of 1989. The semi-aggregate
nature of the data means that the pooling primarily includes variables which vary with time but
remained fixed across groups'’. All continuous variables are expressed as logs, and so their
coefficients are elasticities. The real benefit schedules of the income security program are
introduced into some versions of the model so as to account for elements of the 1989 reform

other than the parental contribution. In addition, variables for the generosity of employment

1% In the case of a panel of individuals observed during a period, we may have several types of explanatory variables:
fixed for all individuals and variable with time, variable across individuals and fixed with time, variable across
individuals and time.
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insurance'' and the real minimum wage are added to the model in order to account for other
policies which may impact on the participation rate. The business cycle has a significant impact
on the cyclical evolution of welfare claims. Its impact is measured by the unemployment rate of
men 25 years old and over. Moreover, an index variable interacts with the unemployment rate as
of the first quarter of 1990. The coefficient of this interaction variable accounts for the

differentiated effect of the major recession of 1990-93 and the slow recovery that followed'?.

Furthermore, three variables indexing quarters are included to account for seasonal effects (the
first three months of the year constitute the reference period). Cohort-specific effects are
approximated by a population rate variable that measures the ratio of the population of a given
age group to the total population aged 18 to 64. Finally, an index variable for the year, as well as
variables capturing its interaction with the different age groups, are introduced to account for

other unobservable influences on the participation rate.

Table 6 presents several sample statistics on the explanatory variables for the pre- and post-
reform periods. The real benefits-schedule variables provide an approximate measure of the
level of benefits actually paid to claimants (in 1992 dollars). Before 1989, the real benefits
schedules are calculated from the schedule of benefits payable to single individuals for each age
group. After 1989, a weighted average of the benefits schedule (including the Quebec sales
41516

tax'”) incorporating categories of employability and accommodation sharing'® is compute

The schedule parity created in 1989 for under 30 claimants (combined with other sources of

"' The generosity of employment insurance is measured as the ratio of the maximum number of weeks of benefits to
the minimum number of weeks of work required to qualify for benefits. This ratio evolves as a function of a moving
average of three months of the unemployment rate (not seasonally adjusted). The net rate at which employment
insurance replaces earnings was also introduced, but was never significant.

"2 The unemployment rate, which is already included in the model, captures the mean impact of the business cycle
on participation rates. The magnitude and duration of business cycles vary over from one to the next, and they may
have nonlinear effects, which is why we incorporate an variable capturing the interaction of unemployment with the
quarters from 1990-98.

3 PBK: The relevance of the Quebec sales tax may require some explanation to those unfamiliar with the system.

' The accommodation sharing provision was introduced into the Loi sur la sécurité du revenu on August 1, 1989. It
essentially reduces by $100 the allocation to a claimant who lives in a shared accommodation.

' Construction of the aggregate benefits schedule occurs in two steps. First, a weighted mean (M1) of the income
security benefits schedule is calculated. The weights are a mean of the post-reform monthly averages of the number
of single claimants of APTE subject to one of the four schedules of employability and the total number of single
APTE claimants. Second, the amounts ($85, $93, or $100 according to the period) from the accommodation sharing
provisions are deducted from M1 to yield M2. A weighted average of M1 and M2 is derived using weights
computed from the post-reform average of the ratios of single APTE recipients sharing accommodations (or not) to
the total number of APTE recipients given by the aggregate schedule.

' PBK: I did my best to translate the previous footnote accurately, but the calculations are not clear to me.
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variation in the schedules) caused a 122% increase in real benefits paid during the post-reform
period to this clientele. Naturally, this stimulated an influx of youth participation in the program.
Figure 1 illustrates how little the schedules fluctuated before and after the reform of 1989. This
feature does not facilitate our task of identifying the impact of the parental contribution, owing to
the strong collinearity between the variable for the real benefits schedule and that measuring the

parental contribution.

Table 6 — Sample characteristics, observed mean of the influences during the pre- and post-
reform periods

Variable Pre-reform Post-reform Change (%)
Real benefits schedule, < 30 years 218.3 (6.7) 485.4 (25.3) 122.4
Real benefits schedule, > 30 years 590.6 (13.1) 488.6 (21.9) -17.3
Unemployment rate 9.1 (1.6) 10.4 (1.4) 1.3
Real minimum wage 6.3 (0.9) 5.9 (0.4) -6.3
Nonpecuniary generosity of E.I. 3.1(0.5) 2.1 (0.6) -32.3
Population rate (%)
18 years 2.8 (0.4) 2.1 (0.1) -0.7
19 years 2.9 (0.4) 2.1 (0.1) -0.8
20 years 3.0 (0.4) 2.1 (0.1) -0.9
21 years 3.0 (0.3) 2.1 (0.1) -0.9
22 years 3.1 (0.2) 2.1 (0.1) -1.0
23 years 3.1 (0.1) 2.1 (0.2) -1.0
24 years 3.0 (0.1) 2.2 (0.2) -0.8
25-29 years 14.7 (0.1) 12.2 (1.5) -2.5
> 30 years 64.4 (2.0 73.1 (2.0 8.7
Number of observations 50 38

Notes: Standard errors in parenthesis. The statistics are calculated for the periods 77.1 to 89.2 and 89.3 to 98.4 for the pre-
and post-reform period respectively.

Figure 1 — Real benefits schedule for under-30 beneficiaries
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The numbers in table 6 reveal little difference between the mean unemployment rates over the
pre- and post-reform periods. The 1990-93 recession had significant repercussions on the labour

market, however, and consequently on the rates of participation in social assistance.

The mean real minimum wage does not differ significantly before and after the reform, but it
does show steady growth as of 1986. Also, the substantial changes in the employment insurance
program implemented during the 1990-s, especially the contractions in the number of weeks of
admissibility to the program and changes in the number of weeks of work required to qualify,
had the net effect of reducing its generosity. The index for the generosity of employment
insurance provides a measure of the extent of these changes. Over the post-reform period, the
average value of this index fell by 32%, occasioning the arrival of new welfare claimants and
reducing incentives to leave the program. Thus, we must expect that the global impact of
restrictions to the employment insurance program was to increase participation rates. Finally, the
mean population rates, i.e. the ratio of the population of a specific cohort to the total population
of 18 to 64 year olds, declined for all under 30 age groups over the course of the post-reform

period. For individuals aged 30 or more, this rate increased significantly (by 8.7%).

5. Results

Table 7 presents the results of the difference-in-difference estimates for the simplified model,
revealing the global impact of the reform (including the benefits-schedule parity and the parental
contribution) on the participation rates by age group. This estimator is calculated from the

various components of the right-hand side of equation (3).

According to the numbers in this table, mean participation rates fell between the pre- and post-
reform periods for the under 20 cohort (column 5), but we see that the extent of this fall
decreases with age. Conversely, participation rates grew for the 21 to 29 cohort, and this
increased with age. However, these changes reflect the entire range of factors that may impact
on the evolution of welfare clienteles. Thus, it is important to net out those contributors whose
effect is common to the control and study groups. Column (6) in table 7 presents the percent
change in the mean participation rate for the control group (age 30 and over), a 23.2% increase
between the two periods. The difference-in-difference estimators reproduced in column (7)
correspond to the variation in the mean participation rate for each study group, adjusted

downward by the increase in the control group. According to our results, the 1989 reform
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boosted the participation rate among 23-29 year olds, and this impact is statistically significant.
Furthermore, it also induced a statistically significant fall in this rate for the 21 and younger
cohorts. This decline in the rates proves even more pronounced in the case of the youngest age

groups.

Table 7 — Difference-in-difference estimators of the impact of the 1989 reform on
participation rates (logged) by age

Mean participation rate Mean participation rate

(logged) (logged) Differences lef?rrfnce
Study group, Control group, difference
Singles, 18-29 years Singles, = 30 years
Post-reform  Pre-reform Post-reform Pre-reform
(1 2 3 “) [(D-(2)] [(3)-(#)] [(5)-(6)]
(6] (6) )

18 years: -3.077 -2.813 -3.267 -3.499 -0.264 0.232 -0.496
(0.159) (0.403) (0.073) (0.391) (0.055) (0.069) (0.078)

19 years: -2.863 -2.694 -3.267 -3.499 -0.169 0.232 -0.401
(0.174) (0.4106) (0.073) (0.391) (0.057) (0.069) (0.080)

20 years: -2.866 -2.858 -3.267 -3.499 -0.008 0.232 -0.240
(0.198) (0.418) (0.073) (0.391) (0.058) (0.069) (0.082)

21 years: -2.890 -3.053 -3.267 -3.499 0.163 0.232 -0.069
(0.221) (0.412) (0.073) (0.391) (0.058) (0.069) (0.082)

22 years: -2.923 -3.246 -3.267 -3.499 0.323 0.232 0.091
(0.241) (0.405) (0.073) (0.391) (0.058) (0.069) (0.082)

23 years: -2.968 -3.412 -3.267 -3.499 0.444 0.232 0.212
(0.260) (0.391) (0.073) (0.391) (0.058) (0.069) (0.082)

24 years: -3.013 -3.549 -3.267 -3.499 0.536 0.232 0.304
(0.267) (0.380) (0.073) (0.391) (0.057) (0.069) (0.081)

25-29 -3.140 -3.841 -3.267 -3.499 0.701 0.232 0.469
years: (0.259) (0.379) (0.073) (0.391) (0.057) (0.069) (0.080)

Notes: Standard errors in parenthesis. The mean pre-reform participation rate is the average of the rate (in logs) for the period 77.1 to 89.2, while
the post-reform rate is based on the period 89.3 to 98.4.

While these estimation results are probably tainted by significant biases, it remains true
nonetheless that they corroborate the hypothesis that the parental contribution caused a decline in
the participation rates in the case of the youngest clienteles. This is true since, to all appearances,
the other major element of the reform, the benefit-schedule parity for the below 30 cohort, had

the impact of increasing their participation.

As we mentioned in section 4, it is possible to broaden the approach so as to account for the
observable and unobservable variables that may have influenced the participation rates of the
study groups relative to the control group. It is simply a matter of developing a regression model

including the relevant explanatory variables [cf. Equation (4)]. Table 8 at the end of this paper
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presents the estimation results for the participation rates when we sequentially introduce various

explanatory variables into the model to better isolate the impact of the parental contribution.

Column (A) presents the estimators of equation (2) generalized to several study groups. Thus, it
is a regression model exactly corresponding to the difference-in-difference estimators in table
(7). The coefficients associated with the variables D/8Dp to D2529Dp (age, post-reform) are
thus estimators of the impact of the 1989 reform on the different age groups. They represent the
proportion of the impact of the reform that exceeds the common impact captured by the
coefficient of the variable Dp. Notice that the standard errors used to calculate the #-statistics are
probably not consistent, since they impose homoskedasticity on the error terms across age
groups. Consequently, we also present z-statistics obtained from the covariance matrix proposed
by Greene ([1997], p. 635). These statistics are robust to heteroskedasticity and their asymptotic

distribution is that of student’s 7.

Columns (B) to (F) progressively introduce the control variables into the model. Column (B)
incorporates the quarterly variables (three variables per age group) to account for seasonal
influences in the evolution of the participation rates. These variables have very little impact on
the estimated coefficients—we cannot reject the hypothesis that the seasonality effects are nil (F-

statistic = 0.174) at the five percent confidence level.

Column (C) adds the real benefits-schedule variables into the model (for the age 24 and younger
cohorts, the 25-29 cohort, and the 30-plus cohort), a variable for the real minimum wage, a
variable for the generosity of employment insurance, a population-rate variable (fraction of each
group in the 18—65 aged population), and finally variables for the unemployment rate in
interaction with the age groups. The lag structure retained for these variables is presented at the
top of the table. It was chosen on the basis of several specifications and numerous tests. The
reported coefficients for these variables correspond to their long-term effects on the participation
rates. The Fisher test confirms (F=86.886) that these variables jointly contribute a significant
explanatory power to the evolution of the participation rates. Individually, these variables are
also all significant, except the benefits schedules for claimants under 30 years of age. Since this
specification accounts for variations in the benefits schedules, the coefficients of the post-reform
age variables are estimators of the impact of the parental contribution by age group. It is
interesting to note that the effect is negative, and significant, for claimants under 21 years of age,

and that it decreases with age. Moreover, for this age group, the effect proves much greater than
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the global impact of the reform as estimated by the corresponding coefficients in column (A).
This result is not surprising, since the global impact of the reform includes the benefit-schedule

parity effect. This, of course, works in the opposite direction of the parental contribution.

Column (D) introduces the annual fixed effects. The purpose of these variables is to account for
the unobservable shocks which may also impact on the participation rates (in percentage) of the
different age groups. The Fisher test (F=52.127) confirms the significant impact of these factors
on the evolution of the rates. Furthermore, they have the effect of reducing the impact of the
parental contribution in the case of the 18-21 cohort vis-a-vis the estimators in column (C). The
estimated coefficients indicate that the parental contribution reduces by 78.0% and 69.9%,
respectively, the mean participation rate of 18 and 19 year old youths, and by 54.0% that of the
age 20 cohort. Conversely, according to tests performed using the z-statistic, the parental
contribution has no significant impact on groups of older single individuals. Column (E) adds
the variable for the interaction between the unemployment rate and the quarterly indices for the
period 1990-98. The test statistic confirms that this variable is significant at the five percent
level. Moreover, the parental contribution has a negative and significant impact on the

participation rates of all age groups below 25.

The last column, column (F), in table 8 presents the results from the most complete specification.
This allows the annual effects to vary between age groups. Thus, we aim to account for
unobservable variables (e.g. structural changes in the labour market for each age group) that may
influence the relative participation rates of the study and control groups over the sample period.
The Fisher statistic allows us to conclude that the annual variables by age group are jointly
significant. In addition, a Lagrange multiplier test proposed by Baltagi ([1995], p. 93) leads us to
not reject the absence of serial correlation of the residuals in this specification (statistic ML =
0.0102). The coefficients of the post-reform age variables in this column thus yield an
appropriate measure of the impact of the parental contribution. The post-reform age effects for
the 20 and younger group are all significant, but weaker than in the previous specifications.

Thus, our results indicate a reduction of about 19% in the participation rate attributable to the
parental contribution. This decline is only to 12.1% for the age 21 cohort. Finally, this provision
has no significant effect on the participation rates of older claimants. These results corroborate
the descriptive statistics on the reductions, rejections and benefit clawbacks which indicate that

18 to 20 year old claimants are more affected by the parental contribution.
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It is of some interest to take a closer look at the other coefficients in column (F), since this
specification generates estimators that are more comprehensive than those presented in the other
columns of the table. According to the results from this specification, a 10% increase in the
benefits schedule effects an increase of 1.80% in the participation rate for the 24 and younger
cohort, and of 2.91% for the 25-29 cohort. These results may be used to analyse the impact of
the introduction of benefit-schedule parity in 1989. This policy increased the mean benefit
schedule by 122.4%, which would augment the participation rate among those aged 24 and less
by 22.0%, and that of the 25-29 cohort by 35.6%. According to these calculations, the 1989
reform would have had the net effect of increasing by 3.0% (=22.0%-19.0%) the participation
rate among those aged 20 and less. Thus, the parental contribution virtually cancelled the impact
of the benefit-schedule parity. Since the parental contribution had no significant effect on the
over 20 cohort, the reform led to a substantial jump in the participation rate of this group relative

to those 20 and younger.

According to the results of this specification, an increase in the minimum wage reduces the
global participation rate, while a decrease in the generosity of employment insurance leads to a
significant increase. Furthermore, our results confirm that variations in the unemployment rate
among those aged 25 and above induce changes, in the same direction, in the participation rates.

It is also noteworthy that younger claimants are much more sensitive to the business cycle.

The Fisher test confirms that the participation rates of men and women differ significantly'’. The
substantial impact of the parental contribution on the 18—20 cohort is higher among women
(20.2%) than among men, for whom it reaches 16.5% on average [Column (F), tables 9 and 10].
The parental contribution also reduces by 21.1% the participation rates of women aged 21.

Those between 22 and 24 years old experience a milder impact (12.1%) on their participation
rates, but z-tests confirm that these results have a greater probability of error. As to men aged 21
or more, they are not affected by the parental contribution. In summary, this provision has a

greater impact on women than on men.

Finally, the Dickey-Fuller test of stationarity does not permit us to reject the null hypothesis of

nonstationarity in the unemployment rate, in the real minimum wage, in the nonpecuniary

7 We apply the Fisher test described by Baltagi ([1995], p. 49) and in Hsia ([1986], p. 15). The F-statistic is here
equal to 824.932, far greater than the threshold for significance.

23



generosity of employment insurance, and in the real benefit schedules for the two cases of
presence and absence of a deterministic trend in the estimated equation (table 11). Moreover, the
Levin and Lin test also confirms that the pooling of the participation rates is nonstationary. To
ensure the validity of the preceding statistical inferences, Pedroni’s cointegration test is applied
to the model with neither interactive effects between age and time nor the lagged explanatory
variables, and this for the reasons previously evoked. As indicated in table 12, the test rejects the
null hypothesis of the absence of cointegration (nonstationary residuals) for each of the three
statistics calculated. Since the model estimated for the test is not identical to the functional form
finally yielding the impact of the parental contribution [column (F)], the Pedroni test only

indicates the probable presence of cointegration between the model’s variables.

6. Conclusion

This study examines the impact of the parental contribution on participation rates in social
assistance, i.e. on the proportion of different demographic groups benefiting from assistance of
last resort. A descriptive analysis of the data reveals that this provision particularly reduces or
eliminates the benefits of young claimants between 18 and 20 years of age. We also find that the
parental contribution may constitute a disincentive to becoming a claimant, and even encourage
beneficiaries to leave the program more rapidly. These direct and behavioural effects reduce the

participation rate.

In order to measure the global impact of this provision, we use a statistical approach based on
difference-in-difference estimators. Implementation of this technique requires the definition of
control and study groups. In our analysis, the control group comprises single individuals aged 30
and over, while the study groups consist of those under 30 categorized into age groups. The
approach essentially involves creating the most precise association possible between the percent
changes in participation rates and the period following the introduction of the parental
contribution'®. Our analysis accounts for influences common to the study and the control groups
that may have an impact on the evolution of participation rates. It also seeks to isolate the impact

of the parental contribution from shocks which may contribute to changes in the relative

18 PBK: this sentence is not clear.
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participation rates of these groups (the business cycle, cohort-specific effects, changes to the

benefit schedule, etc.).

According to the results of our estimation, the parental contribution reduces by 19.4%, on
average, the participation rates of single individuals aged 20 or less, and by 12.1% those of single
21 year olds. The provision does not have a significant impact on older cohorts. Among those
20 and younger this negative impact of the parental contribution almost entirely cancels the
positive impact of the benefit-schedule parity extended to those under 30 by the 1989 reforms.
Owing to the parental contribution, the global effect of the reform was a 3.0%, rather than a

22.0%, increase in claimants aged 20 or less.
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Table 11
Test of stationarity

Variables with time effects,
Individual Dickey-Fuller test (adjusted)

Case 1 Case 2
True Process (H, accepted): True Process (H, accepted) :
i i
V=26 eyt V=26, raty, T,
Variables i=1 i=1
Estimated Process: Estimated Process:
/ /
Ay, =D Ay rat(p=Ny, +0tr e | Ay, =D ¢ Ay, +a+(p—1y, +¢
i=1 i=1
# obs. / (p-1 # / (p-D
obs.
Unemployment rate (U) 86 4 -0.152 87 4 -0.109
Real minimum wage (MW) 87 4 -0.017 87 4 -0.034
Nonpecuniary gen. of E.I. (GEI) 87 4 -0.130 87 4 -0.032
Real benefits schedule <30 years 87 4 -0.074 87 4 -0.018
Real benefits schedule = 30 87 4 -0.132 87 4 -0.020
years

Note : All variables are expressed in logs. The data is quarterly and the observations extend from the first quarter of
1976 until the last quarter of 1998, the exact period varying with the lag / of the variable. *: The hypothesis of
nonstationarity (H,) rejected at 5%. The critical values are from Hamilton (1994). Notice that the critical values for
case two derive from the standard normal distribution [cf. Hamilton (1994)].

Pooled variables
Levin et Lin test (1993)

Case 1

Case 2

True Process (H, accepted):

!
Yie = Zgij AV jr @4yt &y

True Process (H, accepted) :

/
Yie = Zgj Ayi,t—j+yi,t—l+git

Variables j=1 Jj=1
Estimated Process: Estimated Process:
l l
Ay, = z S jra;+(p; =Dy, +0;t+ &, Ay = z SV jta+(p; =Dyt &,
J=1 J=1
Adjustment factors | Adjusted Adjustment Adjust.
#obs. [ ¢ ¢ #obs. [ ¢ factors ¢
p-1 p-1 p-1 p-1
Mean Standard Mean | Standard
error error
Participation
rate 9*85 5 1-0,462 | -0,578 0,728 0,396 9*85 5 |-1,728 | -0,521 | 0,789 -1,217

Notes: The statistic ¢ = follows a normal standard distribution. *: The hypothesis of nonstationarity (H,) rejected

at 5%.
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Table 12
Pedroni Test of cointegration

Estimated equation: y;, = o, + a{ Dy +a,dp + a;DT dp + a;‘ X+ D} Ax + u
(See equation 4, p.11, for a description of the parameters and variables)
Tests # / m Statistics Adjustment Factors Adjusted Statistics
(group type) obs.
Mean Variance
P -test 9%85| 5 7 -174,487 -36,494 140,756 -5,479 *
f -test 9*%85| 5 7 -18,794 -4,217 0,518 -8,535 *
(non- parametric)
1 -test 9%85| 5 7 -22,596 -4,217 -4,217 -13,818 *
(parametric)

Notes: * The hypothesis of non-cointegration (H,) is rejected at 5%. The adjusted statistics all follow the standard
normal distribution. The adjustment factors are drawn from Pedroni (1999). [ designates the degree of the lag in
the calculation of the of the statistics, and m the number of regressors in the estimated equation; the lagged
explanatory variables are not incorporated in the equation, nor are the interactive effects between the cohort-specific
effects and the time effect.
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