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ABSTRACT

Spouses’ Retirement and Hours Outcomes: Evidence from
Twofold Regression Discontinuity with Differences-in-Differences

Earlier studies conclude that spouses’ retirement strategies are not independent from each
other and that policies affecting individuals in a couple are also likely to affect the economic
behaviour of their partner. In this study, we exploit retirement age legislation in France as well
as a retirement policy change to identify the effect of own and spousal retirement on spouses’
hours. To this end, we use a Fuzzy Regression Discontinuity approach combined with
Differences in Differences, for both spouses. The data for the analysis are drawn from French
Labour Surveys pooled over thirteen years. The sample for the analysis includes over 85,000
dual-earner couples with spouses aged 50 to 70. We find evidence of large and significant
jumps in the own retirement probability at the legal early retirement age for both men and
women in a couple. We also conclude that the 1993 reform reduced significantly the
probability of retirement at the early retirement age for married men while the effect was not
significant for married women. Husbands' retirement probability increases significantly when
the wife reaches early retirement age while her retirement probability is not responsive to his
early retirement age. We conclude that hours fall significantly upon own and partner’s
retirement for both spouses. On average, her hours fall by 2.7 per cent when he retires while
his hours fall by 5 per cent when she retires, implying an average reduction of one hour per
week for women and two hours for men if their spouse retires.

JEL Classification: J14, C1, C36, D04

Keywords: ageing, retirement, regression discontinuity, policy evaluation

Corresponding author:

Elena Stancanelli

CNRS - Centre national de la recherche scientifique
3, rue Michel-Ange

75794 Paris cedex 16

France

E-mail: elenastancanelli@free.fr

" This paper was written while visiting Cambridge University. | am indebted for suggestions to Arthur
Lewbel, Hamish Low and Arthur van Soest. All errors are mine.


mailto:elenastancanelli@free.fr

1. Introduction

There is growing interest in the retirement strege@f individuals in a couple. Earlier studies
suggest that individuals in a couple time theirreetent closely together. Therefore,
retirement policies affecting the retirement demsof one spouse directly may also have
indirect effects on the retirement decision of dblger spouse. However, spouses may not
only retire at a close time, but the wife (husbamd)y also, possibly as an alternative to full

retirement, reduce her (his) hours if her husbdnglWife) has retired from work.

In this study, we exploit the legal early retirerhage in France as well as a retirement policy

change to estimate the causal effects of spousti€ment on spouses’ hours.

The literature on joint retirement decisions oftpars is quite scant. Most earlier studies
build on structural models to argue that partnensl to retire together because of leisure
complementarities —to enjoy spending free time tlogre(see, for example, Alan Gustman
and Thomas Steinmeier , 2000). Gustman and Steamr(#909), also from a structural
standpoint, argue that in some cases individuadsdouple may decide to retire only if their
partner does not retire. Stancanelli and van S@842a and 2012b) using data drawn from
the 1998-99 French Time Use Survey, and applyidguble Regression Discontinuity
approach, conclude that there are significant asgtmes in house work and leisure of

partners after retiremertt.

To date, little is known on whether and how retiesinpolicies affecting the economic
behavior of one partner may also change the behakite other partner. Blau (1998)
estimates a structural model of joint labour faremsitions of older married couples to
investigate the effects of increasing one spouSetsal Security benefit at age 65. He finds
significant but small reductions in the own andssreetirement probability for both spouses.
Baker (2002) studies the effect of the introductidran allowance for dependent spouse in
the Canadian social security system on labour fpecgcipation of spouses, to conclude that
this policy reduced labour force participation saté eligible women and their husbands.
Kanika Kapur and Jeannette Rogowski (2007) stud\effect of employer-provided retiree

health insurance (assumed exogenous by the autirotee retirement behaviour of dual-

! Stancanelli and van Soest (2012a and 2012b) did not consider spouses’ hours responses or model retirement
policy changes. They used a small cross-sectional time diary dataset of 1000 couples at a snapshot point in

time.



earners in the USA, findings evidence of asymmedifiects for partners: the wife’s health

insurance increases joint retirement while the hodls does not.

Here we study the causal effect of spouses’ regréran spouses’ hours using the
discontinuity in the individual retirement probatyilat the legal early-retirement age to
identify retirement in our model. We also confiar a 1993 policy change that increased the
length of the pension contribution years necestargtire with the maximum (full) pension
benefits for younger cohorts, among other thihghe 1993 reform is likely to have reduced
the probability to retire at the legal early retm@nt age for the younger cohorts -by making
them less likely to retire with full pension bernefif they retired early.

Because spouses are typically a few years apactaweentify both own and partner’'s
retirement in our model. Therefore, we specifpar fsimultaneous equation model of
retirement and hours of both spouses. We use idtiomon the day of the interview to

identify hours. Firms typically have to satisfy erd by a certain day of the month.

The data for our analysis are drawn from the Freratjour Force Surveys (LFS) 1990-2002.
These yearly surveys are comparable over timeaysube the same questionnaire, the same
data collection method (personal interviews atréspondent’s home) and the same sample
design. The French LFS series was broken in 20@8mply with Eurostat requirements: as
from 2003 interviews are carried out quarterly, thyosy telephone; and the questionnaire
and the sample design have changed dramaticadiimelto the earlier LFS surveys.

Besides, another reform of the length of the peansantribution period took place in 2003,
which is exactly the time of the break in the LIE8ies. Therefore, we select a sample of
dual-earners couples from the 1990-2002 yearly WiB both spouses aged between 50 and
70. This gives a sample of over 85 000 couples.

We find evidence of large and statistically sigrafit jumps in the own retirement probability
at the legal retirement age for both men and womencouple: the increase in the retirement
probability is equal to 0.30 for married men an830or married women. Furthermore, we
conclude that the 1993 reform that required youmgeorts born after 1933 to pay longer
pension contribution periods, reduces the proligiidi retire at the early retirement age for

married men (by 0.08) while the effect is not siigaint for married women. Married men are

*See, for example, Antoine Bozio (2004), who studied the effect of the 1993 reform on the retirement age of
individuals, using a cross-section of French administrative data on pension contribution records, and with a
differences-in-differences approach, to conclude that those affected by the reform postponed their retirement
significantly.



also more likely to retire (by 0.05) if their wifeaches early retirement age while the
opposite is not true for married women. We conclilnde hours of both spouses fall
significantly upon own and partner’s retirement. &erage, her hours fall by 2.7 per cent
when he retires while his hours fall by 5 per aghéen she retires, implying a reduction of

one hour per week for married women and two hoarsarried men, if their spouse retires.

These findings are robust to selecting couples atifleast one spouse aged 50 to 70, or
narrowing the bounds for the regression discontyrdesign, and various other robustness

checks.

2. The empirical model

2.1 The RD design

Our objective is to study the effect of spousesiement on spouses’ hours. We are
especially interested in the cross-effects: doggher) retirement after her (his) hours?
Individuals’ hours decisions are unlikely to beependent from retirement decisions.
Therefore, we model spouses’ retirement and hoeesibns simultaneously. To identify
spouses’ retirement, we exploit exogenous varidtidhe retirement probability of partners
due to the discontinuity in each partners’ retiratrgrobability at age 60, which is the legal
early retirement age for most workers in FrahcEhere are no other policies that affect
individuals of age 60 in Franceand age cannot be manipulated by the respondents.
Therefore, we use a Regression Discontinuity (Ripy@ach to identify retirement in the
hours equations. This approach has several adwesthgt have been carefully discussed by,
for example, David Lee and Thomas Lemieux (2010)b&vt van der Klaauw (2008); and
Guido Imbens and Thomas Lemieux, (2007). Esseptiadicause individuals close to the
discontinuity cut-off (age 60 in our case) on the sides of the age cut-off are likely to be
very similar, a regression discontinuity desigmasy close to an experimental design and

*See, for example, Blanchet, Didier and Louis-Paul Pele (1997) or Bozio, Antoine (2004) for details of the French
pension system. In 2010, legal early retirement age was set at 62 years, with effect, however, only as from
2018. Jean-Olivier Hairault, Francois Langot and Thepthida Sopraseuth (2010) model the employment effect of
the distance to legal retirement age in France, within a theoretical job search framework, to conclude that
increasing legal retirement age is likely to increase employment rates of older workers.

*Other policies are targeted at older unemployed workers, aged 55 and above, that are allowed not to search
for jobs (“dispenses the recherches d’emploi”) or at employers, that have to pay some large penalty to be able
to fire older workers, aged above 55 (“Contribution Delalande”). See Bommier, Roger and Magnac (2003) for
an analysis of both policies and their effects on French labour market dynamics. Here we restrict the sample
for analysis to dual-earner couples (see Section 3).



requires fewer assumptions than, for example, adedmiques such differences-in-

differences, which rely on finding a control gragimilar to the treatment group.

Under a “sharp” RD design, the probability of retirent would increase by hundred per cent
at the age cut-off point, i.e. everyone would eetihen they reach age 60. However, some
individuals may retire earlier, due to differenttse of employment rules or special early
retirement plans, and others may retire later, beeshey may not have cumulated enough
pension contributions by the time they reach agw@ie able to obtain maximum (full)
pension benefits —and thus they will continue toknafew extra years past age 60 to retire
later with larger pension benefits. To accounttifiis, we use a “fuzzy” RD design (see, for
example, David Lee and Thomas Lemieux, 2010, farendetails of this approach) that
allows for a jump of less than one in the probabiif retirement at the age cut-off of 60

years.

The pension benefits payable reach a maximum widiniduals have cumulated a given
contribution record (for example, 40 years of cimifions in 1994 for people born in 1944
and working in the private sector). Once individuaave contributed enough to retire with
maximum (full) pension benefits, their pension Basevill not increase if they retire later.
Furthermore, periods of unemployment or sick leavduding maternity and parental leave,
all lead to full (100 per cent coverage of) pensiontribution records. Therefore, we expect
the jumps at age 60 in the retirement probabibitipeé very tangible —and indeed this is the

case for both partners, which validates our ideatiion strategy.

The LFS surveys collected month and year of bifttespondents together with records of
the day, month and year of the interview, and egtgnt status was measured at the interview
date, thus we assume that age is measured congigueand of course, individuals cannot
control their age.

Furthermore, we control for a reform introduced 893 that required younger cohorts of
individuals, born after 1933, to contribute betweae and ten extra quarters to the pension
fund (depending on the year of birth) to be ablelitain maximum (full) pension benefits
upon retirement. The 1993 reform also affectedatheunt of full pension benefits payable,

by making this last a function of the best 25 yeafsvages instead of the best ten years of

> This reform was implemented gradually, so that these would be the best 11 years for individuals born in 1934
and the best 25 years for those born in 1944 (see Bozio, 2004, for more details).
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wages, which was the rule before 1993, and byrigpkihe benefits payable to the inflation

rate instead of the wage growth rate.

We model the 1993 reform using a differences-ified&nces approach, by defining cohorts
born after 1933 as the treatment group and cobortsin 1933 and earlier as the control
group. The policy years are 1994 and later yealdlam control years, 1993 and earlier years,
as the policy was announced in July 1993 and impieed as from 1994. The effect of the
policy change on the retirement probability is captl by the interaction term between the
treatment group dummy and the policy year dummyeémh spouse, say “Rg3Jor the

husband and “P$3for the wife. The standard assumption for thidity of this approach is
that there are no other policy changes that affectontrol and the treatment group (in

opposite directions) during this period of time.

Here we allow the 1993 policy change to affect sgsuretirement probabilities by including
in our model full interactions of the “P93” differees-in-differences terms with the RD terms
—and by including also controls for the birth cds@nd years. The 1993 policy (by
increasing the length of the pension contributieriqu required to obtain full pension
benefits) is likely to have reduced the incentivesdtire at the legal early retirement age, by
reducing the chances that individuals have contgithenough to obtain full pension benefits

at the early retirement age.

Therefore, we use a fuzzy RD design for the disnaity in retirement at age 60 (720
months in our design) interacted with a differenicedifferences term to capture the effect
of the 1993 reform, to identify the effect of pats' retirement on partners’ hours. This
makes our approach essentially a double RD appro@abined with a double differences-
in-differences approach because we allow for bptuses’ retirement in the model. Thanks
to the fact that partners are on average at le@sy¢ars apart, we can identify our model.

Moreover, to identify hours in our model (our olijee is to estimate the effect of partners’
retirement on partners’ hours) we also need a bigridat affect hours but not retirement. To
this end, we use the day of the survey intervieaund are likely to vary considerably over

days of the month, as typically firms have to $atsders by a certain day of the month and

® The data collection took place for each of the IsE&/eys that we use here between January and Mhg of
relevant year, with over 95 percent of the datadpenllected in March. In 1993, over 99 percerthef
interview took place in March.



accordingly set deadlines for workers. Thus, weeekthat hours will be sensitive to the day

of the interview.

Finally, in a conventional fuzzy RD design, one Vdouse an instrumental variable approach
(usually two stages least squares), to estimatetuel, as illustrated, for example, in David
Lee and Thomas Lemieux (2010); Wilbert van der K¥a#2008); and Guido Imbens and

Thomas Lemieux, (2007) —which we also do as a itoless check.

Here, we specify a four simultaneous equation systecapture the simultaneity of partners’
decisions, as follows. Let R be a dummy for retieat, equal to one if individuals have
retired from market work and zero otherwise, anldeHthe hours of work. The subscript m
stands for male partner and f, for female partner.

C) Rn* — ZmBI'm + ZfBrr + Dm Yrm + Age'n Dm nrm + Age'n (1'Dm) nrm + Df yl’f +

+Age Din" + Age (1-Dy) 7 +v™ Rim=1 if Rim >0 and R,=0 if Rim <0

d) R =ZnA™+ Z A" + Dy 8™ + Agen D t™ + Agen (1-Dy) n™ + Dr 8 +
+Age Dt + Age (1-Dy) p" +v": Ri=1 if R¢ >0 and R=0 if R; <0
Here Age = [(Agen -60), (Age, -60Y, ..., (Agen -60)7]
Age = [(Age -60), (Age-60Y ,...., (Age -60]

The dummies R and O for whether the two partners have reached ade&@, 720

months of age) are included in the retirement egonatbut excluded from the hours
equations: the probability to retire changes disooiously when reaching age 60 (and also
when the spouse reaches age 60), but given retitestadus, hours are assumed to be a
continuous function of age (as usual in a regresgiscontinuity approach). In contrast, the

day of the month the survey was carried oist &pected to affect hours but not retirement.

The vectors £ and Z contain individual covariates (education and rality dummies),
number of children, the local unemployment ratédyacbdummies and year dummies; Age is
a polynomial of order n in age minus 60 (720 moptiwhich is fully interacted in the
retirement equations with the dummies for beingg606lder (as customary in RD
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regressions). In our preferred specification, we guartic polynomials in age of partners
(n=4). Increasing further the order of polynomidild not improve the fit. The Greek letters
denote vectors of coefficients. The v’s are noryndittributed errors, independent of S, Z
and the ages of both partners.

Because spouses are on average a few years apaahwaentify the effect of the retirement
of the husband (instrumented with the dummy fortthgband being age 60 and abovg) D
on the hours of the wife; and vice-versa the ¢fééthe retirement of the wife
(instrumented with a dummy for the wife being a@ea@d above, [p on the hours of the
husband.

In the model, we allow for the 1993 policy changealdding full interactions of the P93
terms (equal to one for cohorts born after 1933samdey years greater than 1993; and to
zero otherwise) with the dummieg,@and b and with all the interactions of these dummies
with the Age polynomials (all these extra termsraeshown in equations ¢ and d above for

conciseness, but see Table 7).

The four equations will be estimated jointly wiimsilated maximum likelihood. The error
terms in the four equations are allowed to be tated with each other.

As a robustness check for our specification, we altimate similar instrumental variable

model< for the hours of each partner separately, asconaentional fuzzy RD design.

3. The data

The data for the analysis are drawn from the Frémtlour Force Surveys (LFS) 1990-2002.
We use this sample cut for a number of reasonst &irall, these yearly surveys are highly
comparable over time as they use the same queairenthe same data collection method
(personal interviews at the respondent’'s home)thadame sample design approach. The
LFS series was broken in 2003 to comply with Ewabstquirements. The recent LFS series
(as from 2003) are carried out quarterly and mbgtem are done by telephone; and the

guestionnaire and the sample design have changethtcally relative to the earlier 1990-

’ Instrumenting own and partner’s retirement with the dummies D, and D; for whether the two partners have
reached age 60 fully interacted with quartic polynomials in age minus 60 (720 months) of the partners; and
also interacting all these instruments with the differences-in- differences term, “P93”.



2002 surveys. Next to this, another reform of tregth of the pension contribution period

took place in 2003, exactly at the time of the kreathe LFS series.
Therefore, we select a sample of couples from #8912002 yearly LFS as follows:

* Individuals were matched to their partner if any

» Single people were dropped from the sample

» Same sex couples were dropped from the sample
* Multi-couple households where dropped

* Records from the different survey years were potdgéther.

This gave a sample of 588 654 coupléext to this, we selected couples for the analgsi

follows:

1. -Both partners were aged between 50 (600 montlisy@r{840 months), which gave
a sample of 148 395 couples.

2. -both were dual-earner or retirees (dropping oith&ctive partners, i.e. dropping
60127 couples)

3. -Couples were formally married (we dropped 2795atitant couples).

This gave a final sample of 85 473 couples. Tdyappegression discontinuity approach we
use ten years (120 months) bounds on the two sidbg discontinuity, at age 60, which is

the legal early retirement age for most workerBriance.

We also test for the robustness of the resultstifnation of our model to selecting a sample
of couples withat least onespouse aged between 50 (600 months) and 70 (84ths)pand
then applying selection criteria 2 and 3 above cWigave a sample of 129 785 couples. And
we test for the robustness of the results to satpaiarrower bandwidths on the two sides of

the age discontinuity.

The LFS collects month and year of birth togethi¢h wecords of the day, month and year of
the interview. We assume that age is continuouslgsured. Retirement status is measured

on the interview date. Our measure of hours islusaakly hours of work.

8 Descriptive statistics for this sample are provided in Table C of the Appendix to the paper, while Table A of
the Appendix gives descriptive statistics for this sample setting RD bounds of ten years on both sides of the age
cut-off and Table B shows sample descriptives for this sample by retirement status on the two sides of the age
discontinuity.



Education refers to completed years of educatidme reference category includes
individuals with elementary education. As mentibihefore, individuals with higher levels

of education are likely to enter the labour mat&egr and thus to postpone retirement.

The number of children includes children younganti8 years at the time of the survey.
This variable may affect retirement as individuaigh younger children are probably less
likely to retire since retirement induces a drojnicome (pension benefits are smaller than

earnings). Besides, the presence of relativelygazhildren may also affect work hours.

The most disaggregated area of residence availakibe survey is the department. France is
divided into 22 regions that are further subdivid®d 95 departments - without considering
the overseas territories (French Guyana, Guade|ddaeinique, Mayotte, lle de la Reunion)
that were not covered by these surveys. The [@Evitle unemployment rate may affect the
individual retirement probability as, for exampéenployers may encourage older workers to
retire at recessionary times. Therefore, we canst measure of the local unemployment
rate, using the level of the departmental unempttmate in the year before each survey
was carried out —which gives 95 department *13 syimalues for the local unemployment

rate.

We also include year dummies in all the regressairthe model to capture macroeconomic
changes like the secular increase in female labopply. Year and cohort dummies also

serve as controls for the differences-in-differengpecification.

Finally, the survey provides information on the @dyhe month the survey was carried out,
which we use to identify hours in our model. Firane likely to receive orders that have to be
fulfilled for given dates and usually activity isone intense shortly before the end of the
month to meet these demands. Because over 95pgjaoeneven over 99 percent in some
years) of the LFS interviews were carried out inrdheof each year, we do not use the month

of the survey information here.
4. Descriptive statistics and exploratory analysis

Descriptive statistics of the main sample for asiglydual-earners and retirees spouses aged

50 to 70 years, are provided in Tabl& The wife is on average 2 years younger than the

? Descriptive statistics for the sample including all inactive partners aged 50 to 70 years are provided in Table A
of the Appendix.
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husband. About 60 percent of married men and 4&péeof married women in our sample
are aged 60 or above. Half of our sample hasemeaitary school diploma, which is the
reference category for the education dummies irettamometric model. About 30 percent of
the men and 27 percent of the women have comphetgdle school; while about 6 percent
of the men and 8.5 percent of the women have agugbol diploma. The proportion of
college graduates is slightly larger for men, (&dcpnt) than for women (8 percent),

knowing that the proportion of college graduateseases over time and faster for women
than men, so that in recent years this patterevsrsed. We control for year dummies in all
the equations of the model. About 97 percent efsjouses had the French nationality. The
average number of children younger than 18 yedds3i3, knowing that the couples in the
sample are aged between 50 and 70 years. Theuloealployment rate was very high on
average and equal to 9 percent. As mentioned b&eeesection 3), there is lot of variation
in the unemployment rate, which is allowed to vawver the 95 French departments and over
the thirteen years covered by the sample. Finabput 63 percent of men and 50 percent of
women had retired from work, while average weekrpoior those still working, were 42 for

men and 34 for women.

Table 2 provides descriptive statistics of the dampTable 1, split on the two sides of the
age cut-off (of age below and above 720 monthd)rretirement statu8.As anticipated
(see Section 2), college educated spouses arkkielyso retire at early retirement age. The

number of dependent children also correlates neggtwith retiring early.

Non-parametric evidence on the behaviour of thiesraent probability on the two sides of
the age cut-off point is gathered in Charts 1, Wiakhow the results of non-parametric kernel
smoothed estimation of the probability of retiretn@s a function of age polynomials on the
two-sides of the age cut-off point (720 months,alihis the legal early retirement age for
most workers in France). We let the retiremenbphility vary, respectively, as a function
of own age polynomials (left-hand charts) or, al&ively, spouse’s age polynomials (right-
hand charts). We also plot 95 confidence bounalsrat each curve —given the large sample
size these confidence bounds basically coincide thie predicted probability curves. There
are large jumps in both spouses’ retirement praityalihen spouses reach age 60. We also
observe small jumps in the husband’s retirementadsity when the wife reaches age 60;
and, vice-versa, in the wife’s retirement prob&pMhen the husband reaches age 60.

1% Similar descriptive statistics for the sample including all inactive partners aged 50 to 70 years are provided in
Table B of the Appendix.
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Charts 2 provide similar information for hours. e drop dramatically for both spouses at
the legal early retirement age cut-off. We alsediea small drop in the hours of the husband
when the wife is aged 720 months or more; and;v&sa, we see a small drop in her hours
when he is aged 720 months or more. The 95 camd&lbounds are very close to the
predicted probabilities curves and never cross fuggesting the these cross-effects are

statistically significant for both spouses.

Next to this, we present some exploratory analytee changes in the retirement
probability of spouses following the 1993 policyadige, which essentially required younger
cohorts born after 1933 to pay longer pension daution periods, to be able to receive
maximum (full) pension benefits upon retiremene(Section 2). The policy change was
voted in the summer of 1993 and it came into fancE994. The LFS surveys 1990-2002
were carried between January and May of each gadrpver 95 percent of these yearly
interviews were carried out in the month of Marah particular, in 1993, over 99 percent of
the respondents were interviewed in March. Theegf@e assume that 1994 and later years

are “policy” year, and 1990 to 1993 are “controfays (see Section 2).

Descriptive statistics of the control and treatngmoup for dual-earner spouses of all ages
are shown in Table 3. Because the policy hit yeumghorts, spouses in the treatment group
are on average more educated and have more chitdemnthose in the control group.
However, one can reasonably assume that in theedsé the 1993 reform, the retirement

probabilities of the spouses in the two groups wWdzve evolved in a comparable marfher

Table 4 gives the raw estimates of the retirem#atieof the 1993 policy change,
respectively, for husbands and wives, in the pofiegr, 1994; over the first three years of
implementation of the policy, 1994-1996; and oveofthe policy years included in our
sample, 1994-2002. Probit estimates are providdable 5, including among the covariates
education and nationality dummy, the number ofdrkih and the local unemployment rate.
According to the raw estimates, the effect of tA83Lpolicy change on the retirement
probability of both spouses was small, negative dgateasing over time. The probit
(marginal) estimates indicate an average reductothe retirement probability of 0.039 for

married men and between 0.027 and 0.045 for maw@den (see Table 5).

" Other age-targeted policies were addressed to the unemployed that are not included in our sample.
Descriptive statistics for the sample of all ages including all inactive partners are provided in Table C. We
present raw differences-in-differences estimates of the 1993 policy change for the larger sample, including all
inactive couples, in Tables D and E of the Appendix. Also there we find significantly negative raw estimates of
the effect of the 1993 reform on average retirement rates of spouses.
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In Table 6, we show the raw estimates of the creiement effect of the 1993 policy
change, i.e. the effect on the retirement probgtoli the husband if the wife was concerned
by the policy change; and vice-versa, the effedheretirement probability of the wife if the
husband was concerned by the policy change. Thissseare significantly negative though
quite small for married women; while they are nosgynificant and even positive over the

ten years period for married men.

The descriptive evidence gathered confirms ediheings (see Bozio, 2004) that the 1993
policy change delayed retirement of individualsréj@ve expect that this policy change
reduced the chances to retire at the legal eaihgment age for the spouses hit by the policy,
by making them less likely to have accumulated ghquension contributions to receive
maximum pension benefits, if they retired at thgaleearly retirement age. Therefore, we
combine (interact) in our econometric model comstfol the discontinuity at the legal early
retirement age with controls for the effect of 893 policy change (see Section 2).

5. Estimation Results

First of all, we provide results of estimation ofdriate probits models of spouses’
retirement (equations ¢ and d in Section 2). Nivet results of estimation of the four
simultaneous equations model of spouses’ hourspodse’s retirement (equations a, b, ¢

and d in Section 2) are presented.

Table 7 presents the results of estimation oft‘tage*? bivariate probits models of the
retirement probability of the two spouses (equatiomand d of Section 2). As anticipated, we
find that the retirement probability jumps up sigrantly at the legal early retirement age for
both spouses. The retirement probability of thebhund increases when the wife reaches the
legal early retirement age. Her retirement proliigtiloes not increase when he reaches legal
retirement age. We conclude that the 1993 poli@nge reduces significantly the
probability that the husband retires at the legalyeetirement age. The coefficient on the
interaction between her being affected by the 188Ry change and her being 720 months
old or more in the retirement equation of the hushia also negative but not statistically
significant. This term is negative also in heirezhent equation but not statistically
significant. Although the interaction term for wher the 1993 policy change affected the
wife and her being aged 60 does not have a signifieffect on the husband’s retirement

12 . . . .
We provide these results of estimation and various robustness checks for completeness.
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probability, two of the interaction terms of hereggplynomials with the dummy for her age
at least 60 and the corresponding interaction tevititsher policy 93 dummy are statistically
significant in his retirement equation (see columa of Table 7). Only one of the interaction
terms of his age polynomials with the dummy forduge at least 60 is statistically significant
in her retirement equation. None of the interactiofith his 1993 policy dummy are

significant in her retirement equation (see columa of Table 7).

These effects are robust to the exclusion of ctsfor the 1993 reform (columns 4 and 5 of

Table 7) and of covariates (columns 6 and 7 of @&l

As shown in Table 8 (specification 1), the retiretngrobability of the husband increases by
0.22 (0.30 minus 0.08) if is he is aged at leasyérs and is also affected by the 1993 policy
change; and by 0.30 if he is aged at least 6Gymatrhe is not affected by the 1993 policy
change. His retirement probability increases bgxna 0.05 if his wife is also aged 720
months or more. Her retirement probability incesaby 0.33 when she reaches 720 months
of age (60 years) while it is not significantlyedted by the husband reaching early
retirement age nor by whether the husband or the ave affected by the 1993 policy

change.

Had we not controlled for the 1993 policy change,would conclude that his retirement
increases, on average, by 0.27 upon reaching a{gp66ification 2 of Table 8). Splitting

the sample between the pre-1993-policy years angabkt-1993-policy years (remember this
policy was implemented in 1994), we find that l@grement probability increases by 0.25
upon reaching age 60 in the post-policy years {Bpation 4 of Table 8), against 0.319 in

the pre-policy years (specification 5 of Table 8).

His retirement probability is not sensitive to being aged at least 60 in the post-policy
years? (specification 5 of Table 8), while this effectsignificant at the 5 percent level and
equal to 0.067 in the pre-policy years. This caex@ained by the fact that the effect of her
being aged at least 60 on his retirement probghdipositive while that of her being affected

by the 1993 policy reform is negative. Thus, igngrihe effect of the 1993 policy in the

BThis confirms earlier finding by Stancanelli and Van Soest (2012a and 2012b), who studied the effect of
spouses’ retirement on home production and leisure, using a small dataset of about 1000 couples for 1998-99,
and concluded that spouses’ retirement probability is not significantly affected by whether their partner is
aged 60 and above. This finding does not affect the validity of the results in Stancanelli and Van Soest (2012a
and 2012b) as the authors use the discontinuity at his (her) age 60 in his (her) retirement probability to identify
the husband (wife) retirement probability.
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post-policy years makes the estimated coefficianter being aged at least 60 in his

retirement equation insignificant, which supponts specification approach.

Further robustness checks for our ‘first staget#mation are provided in Table 9, where we
test for the sensitivity of the estimation restidtsiropping covariates from the spouses’
bivariate probit model of retirement (specificat@f Table 9); dropping the 1993 policy
interaction terms and also all the covariates (§pation 3 of Table 9); restricting the
estimation sample to dual-earners spouses age@beth2 and 68 years (specification 4 of
Table 9); restricting the estimation sample to eékahers spouses aged between 54 and 66
years (specification 5 of Table 9); expanding tmgk to include dual-earners spouses with
at least one spoused between 50 and 70 years (specification &abfel9). We conclude
that our specification is robust to all these clsetk particular, the estimates of the
coefficients of interest are almost identical asrosr preferred specification (1) and
specifications 2, 4, and 6; they are only sligistiyaller in size in specifications 3 and 5.

Finally, the results of estimation of the four-etijoia model of spouses’ retirement and hours
are given in Table 10. The correlations of thewsrof the four equations are reported in
Table 11.

We conclude that hours of both spouses fall sigaifily upon own and partner’s retirement.
In particular, the cross-effects are statisticalgnificant and negative: his retirement reduces
her hours and, vice-versa, her retirement reduisgsdurs. On average, her hours fall by 2.7
per cent when he retires while his hours fall ljpeb cent when she retires (see Table 12),
implying a reduction of one hour per week for mearivomen and two hours for married

men, if their spouse retires.

The estimated coefficients on the dummies for ffmuses being aged at least 60 years -that
identify retirement in the spouses’ hours equatiorsur model (see Section 2) - are
remarkably close to the estimates from the fidgstequations (Table 7, columns two and
three), as reasonable. We also show a selected thet dummies for the day of the month of
the interview, for which the reference categorthisfirst day of the month —and that we use
to identify the hours equations in our model. €s8mates suggest that hours of both

spouses fall in the first days of the month andaase on the last day of the month.

As far as the other covariates go, residents wiéméh nationality retire before those without,
possibly because those not holding a French passgomore likely to have worked abroad
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or to have arrived in France later and, thus, thexe probably contributed fewer pension
contributions into the French pension system, whigates a disincentive for them to retire
earlier. The French nationality of the husbandsdua affect hours of either spouse. On the
contrary, we find that French women work longerrnsaand they also “make” their spouse
work longer hours. The higher his education letred, later the husband retires and the lesser
hours he works. Women married to someone with bajtool or college education also work
shorter hours and retire later, at least if thebhang has college education. When the husband
has middle or high education, women retire eatlian when the husband has elementary
education but these coefficients are only wealdpificant. Women with more education
retire earlier than women with primary educatidre(teference category), possibly because
low-educated women have more spells that are nared by pension contributions (notably
more unemployment at the beginning of their wonleeg). Middle and high educated
women are also found to work significantly longeubs than their low-educated counterparts
(the reference category) while college educated @owork shorter hours (like college
educated husbands). Men married to a college eslligatman also work shorter hours than
man married to a low-educated woman but they rsigeificantly later than men married to

a low-educated wife. As we said above, more e@glcaten retire later than men with
primary education and women married to someone ealiege education also retire later
than those married to someone with a low-educd¢ieel. The number of children reduces
significantly the probability of retiring for bospouses and it also reduces working hours of
women, while it increases the hours of men. Thellef/the local unemployment rate has a
significantly negative effect on the hours of bsegiouses and a positive effect on the

husband’s retirement probability, though very small

We also find significant and positive correlatidoetween the spouses’ hours equations. The
correlations of the spouses’ retirement equatioesso positive and significant. This
suggests that unobservable variables determiniogsgs’ decisions are positively correlated,

like, for example, leisure preferences.

Various robustness checks were performed (see T&8pl&Ve conclude that our estimates of

the effects of spouses’ retirement on spouses’shprave robust.

We rerun the model without allowing for the 1993ippchange (specification 2 of Table
13), to find that our estimates of the effect afisges’ retirement on spouses’ hours were
remarkably unaffected. This indicated that theaisituity in age at the legal early
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retirement age is enough to identify retiremeraun model and one does not need to control
also for the 1993 policy change, at least if the af the study is to gather an estimate of the

effect of retirement on hours.

Next to this, we expanded the sample to includé-damner couples with at least one spouse
aged 50 to 70 years (specification 3 of Table TB)s serves as a test for the robustness of
the estimates to imposing the regressions disagititibounds to at least one of the two
spouses, rather than to both. The sample siZ29i§85 couples (see also Section 3). Using
this broader regression discontinuity design didaffect the significance or the direction of
the effects of spouses’ retirement on spouses’'di@lithough the estimated effect of his
retirement on his hours became slightly smallex éktimated coefficient is -14.19, against -
16.02 in our preferred specification) and the ciefésct of his retirement on her hours
slightly larger (the estimated coefficient is -2003against -1.437 in our preferred
specification).

Restricting the sample to dual-earner couples aggh bounds 52 to 68 years (specification 4
of Table 13), to test for the robustness of thareges to narrowing the width of the
regressions discontinuity sample bounds, did rfecasubstantially the estimates of spouses’
retirement on spouses’ hours. The estimated cbeffi of his retirement in his hours

equation became slightly smaller in absolute véaggial to -13.84 now).

To provide more insights on our identification agpgeeh, we also re-estimated the model
assuming that spouses’ retirement decisions weaygesous to spouses’ hours decisions
(specification 5 of Table 13), i.e. dropping théresnent equations from the model and thus,
only estimating the two simultaneous equationshfarrs, including dummies for own and
spouses’ retirement among the regressors (equatiand b in Section 2). Under this
specification, the estimated effect of own retiratnen hours becomes larger for the husband
and smaller for the wife, relative to our preferraddel (specification 1). The estimated cross
effect of the husband’s retirement on the wife’sitsas twice as large. The effect of wife’s
retirement on husband’s hours appears quite robuggesting that husbands may take their
retirement decision first, possibly because theyusually older and thus approach (early)

retirement age first.

Finally, we estimated two-stages least squaregssgms of the hours of the husband and the
wife separately (specification 6 of Table 13), instenting spouses’ retirement with the

dummies for each spouse being at least 60 yedisteracted with quartic polynomials of
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spouse’s age from the left and the right of agéa0n our 4 simultaneous equations model).
Under this framework, which is the standard appnaacdhe literature for the “fuzzy” RD
design (at least when it applies to individualsstdered in isolation one from the other), the
sign and the significance of the effects of spoustsement on spouses’ hours are not
affected, though the estimated coefficients arehramsaller for the husband’s hours IV
equation and slightly larger for the wife’s houvsdquation, relative to our specification
(specification 1 in Table 13 and Table 10). To siypnthe own and cross-effects of spouses’
retirement on spouses’ hours stay negative andglirgignificant when estimating two
stages least squares hours equations separatélydband and wife, however their size is
much smaller, in absolute values, for the husbamidstightly larger, in absolute values, for
the wife. Re-estimating the IV model entering otfilg husband’s regressors in the husband’s
IV model (specification not listed in the table) wtill get an estimate of -6 for the effect of
his retirement on his hours (as specification Gafle 13), while in our model this estimate

is equal to -16.
Conclusions

The objective of this study is to estimate the ehaffect of spouses’ retirement on spouses’
hours. To this end, we exploit legal early retiretrege in France and a retirement policy

change.

We specify four simultaneous equations of retirenaeal hours of spouses. We use a
regression discontinuity approach combined witfedénces-in-differences to identify
spouses’ retirement in our model. The day of theesy is used to identify hours -firms

receive orders that typically have to be satisfiga certain day of the month.

The model is estimated with data on over 85 000-éamner couples with spouses aged 50 to
70. Exploratory graphical analysis indicates Marge jumps in the own retirement
probability at the legal early retirement age fottbspouses. The retirement probability also
jumps up when the partner reaches age 60 (crosstgifthough the cross-effects are much
smaller than the own effects. Own hours are foorfalt dramatically with own retirement
and to decrease further with spouse’s retiremanggesting negative cross-effects of

partner’s retirement on own hours on the basisoofparametric graphical analysis.

Parametric estimation confirms these findings. @Wa retirement probability increases

significantly at the legal retirement age for boten and women in a couple: the increase in
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the retirement probability is equal to 0.30 for e men and 0.33 for married women. We
conclude that the 1993 reform that required yourgeorts born after 1933 to pay longer
pension contribution periods, reduced the probigtiii retire at the early retirement age for
married men (by 0.08) while the effect was not gigant for married women. Married men
are also more likely to retire (by 0.05) if theiifevreaches early retirement age while the
opposite is not true for married women. We conclilnde hours of both spouses fall
significantly upon own and partner’s retirement. &erage, her hours fall by 2.7 per cent
when he retires while his hours fall by 5 per aghéen she retires, implying an average
reduction of one hour per week for married womeah tawvo hours for married men, if their

spouse retires.

These findings are robust to selecting couples atifleast one spouse aged 50 to 70, or
narrowing the bounds for the regression discontydesign, and various other robustness
checks.
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Table 1.

Age

Age 60 and above
Elementary School
Middle School
High School
College

French

Retired

Usual Hours

Children number

Local U rate

Sample descriptives

Husband
Mean  Standard dev. Mean
61.233 5.467 59.279
0.597 0.490 0.476
0.523 0.499 0.564
0.298 0.457 0.266
0.066 0.249 0.085
0.109 0.312 0.081
0.971 0.166 0.978
0.635 0.481 0.508
42.18 12.861 33.898
Couple's characteristics
Mean Standard dev.
0.325 0.652
9.222 2.36

Wife

Standard de

5.526

0.499

0.495

0.442

0.279

0.274

0.146

0.499

13.720

V.

Observations no.

85473

Note: The sample includes dual-earners and retpedses aged 50 to 70.
Hours are averaged over positive values of hours.ldcal U rate is the year

(t-1) unemployment rate at the department levarélare 95 departments). U

rate varies across departments and over the 13/&&S.
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Table 2. Sample descriptives by retirement statuthe two sides of the age cut-off

Men in a Couple

Not Retired Retired Not Retired Retired
Age 50-59 Age 50-59 Age 60-70 Age 60-70
Elementary School 0.366 0.463 0.445 0.628
(0.481) (0.498) (0.497) (0.483)
Middle School 0.382 .0376 0.193 0.245
(0.485) (0.484) (0.395) (0.430)
High School 0.083 0.077 0.082 0.054
(0.277) (0.267) (0.275) (0.226)
College 0165 0.082 0.276 0.070
(0.371) (0.274) (0.276) (0.255)
French 0.963 0.979 0.947 0.976
(0.187) (0.143) (0.222) (0.151)
Children number 0.588 0.323 0.353 0.170
(0.813) (0.624) (0.669) (0.474)
Local U rate 9.107 9.263 9.128 9.290
(2.350) (2.367) (2.336) (2.365)
Observations no. 28334 6053 2829 48257
Women in a Couple
Not Retired Retired Not Retired Retired
Age 50-59 Age 50-59 Age 60-70 Age 60-7(
Elementary School 0.479 0.421 0.654 0.667
(0.499) (0.493) (0.475) (0.470)
Middle School 0.309 0.302 0.188 0.224
(0.462) (0.459) (0.391) (0.417)
High School 0.101 0.135 0.072 0.062
(0.301) (0.342) (0.259) (0.241)
College 0.108 0.140 0.081 0.044
(0.311) (.347) (0.273) (0.205)
French 0.969 0.983 0.961 0.987
(0.171) (0.127) (0.193) 0.111)
Children number 0.537 0.272 0.238 0.124
(0.788) (0.601) (0.548) (0.397)
Local U rate 9.114 9.223 9.296 9.326
(2.338) (2.391) (2.359) (2.373)
Observations no. 38319 6392 3653 37109

Note: The sample includes dual-earner and resipeeises aged 50 to 70.

The total sample size is 85473 obgems.
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Chart 1. Own and partner's retirement probability at the legal early retirement age cut-off
Kernel smoothed polynomials from the left and the right of the age cutoff (720 manths)
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Chart 2. Own and partner's hours at the legal early retirement age cut-off
Kernel smoothed polynomials from the left and right of the age cut-off (720 months)
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Table 3. Descriptives of treatment and controlig. Dual-earners sample.

Elementary School

Middle School

High School

College

French

Children number

Local U rate

Observations number

Elementary School

Middle School

High School

College

French

Children number

Local U rate

Observations number

Husband control group

Husband treatment group

Mean St. Deviation Mean St. Deviation
0.543 0.498 0.266 0.442
0.274 0.446 0.438 0.496
0.075 0.264 0.109 0.311
0.103 0.304 0.185 0.388
0.969 0.171 0.956 0.202
0.646 0.96 1.291 1.065
8.851 2.284 9.554 2.409
157970 164244
Wife control group Wife treatment group
Mean St. Deviation Mean St. Deviation
0.557 0.496 0.298 0.457
0.255 0.436 0.357 0.479
0.102 0.303 0.175 0.38
0.081 0.273 0.168 0.374
0.977 0.149 0.964 0.184
0.67 0.971 1.235 1.072
8.802 2.27 9.558 2.407
148583 173631

Note: The sample includes dual-earner married esupl all ages: 322 214 couples.
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Husbands

Husbands

Husbands

Husbands

Wives

Wives

Wives

Wives

Husbands, policy year
Husbands, over three years
Husbands, over nine years
\Wives, policy year

\Wives, over three years

\Wives, over nine years

Table 4. Raw differences-in-differences of th@3 9olicy change on own retirement.

Sample means of owetiremen

Younger Cohorts 1990-1993 Older Cohof9-1993

0.015 0.892
Younger Cohorts 1994 Older Cohorts 1994
0.036 0.968

Younger Cohorts, 1994-1996  Older Cohb$4-1996
0.055 0.976

Younger Cohorts, 1994-2002  Older Cohb@®4-2002
0.119 0.986

Younger Cohorts 1990-1993 Older Cohorts 19983

0.018 0.877
Younger Cohorts 1994 Older Cohorts 1994
0.037 0.949

Younger Cohorts 1994-1996 Older Cohorts 19996
0.053 0.961
Younger Cohorts, 1994-2002  Older Cohorts 412902
0.115 0.979

Own Raw linear difference-in-differences estinsate

Estimate St. Error Significance
-0.055 (0.003) ok
-0.044 (0.002) bl
0.01 (0.002) ok
-0.05 (0.003) Hkk
-0.049 (0.002) ok
-0.005 (0.002) ok

The sample includes dual-earner and retiree spaisdksages (see Table 3).

Note: *** stands for statistical significance atth per cent level.

26




Table 5. Probit models of differences-in-differemce

Marginal Effects of the 1993 Policy Change on@wen Retirement Probability

Estimate
Husbands, policy year -0.039
Husbands, over three years -0.038
Husbands, over nine years -0.039
Wives, policy year -0.027
Wives, over three years -0.028
Wives, over nine years -0.045

St. Error
(0.007)

(0.006)

(0.007)

(0.006)

(0.005)

(0.006)

Significang
*kk

*kk

*k%k

*k%

*kk

*kk

0]

The probits of retirement include -in additionbioth cohort and year dummies- controls f
education dummies, nationality, local unemploynraté and number of children younger

than 18.

The sample includes dual-earner and retiree spadsdkages.
Note: *** stands for statistical significance atth per cent level.
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Table 6.

Sample Means of Own Retirement when the Spous#ested by the policy

Wife Y. Cohorts 1990-1993

Cross raw differences-in-differencehe effect of the 1993 reform on retirement

Wife O. Cohorts 1990-1993

Husbands R. 0.054 0.917
Wife Y. Cohorts 1994 Wife O. Cohorts 1994
Husbands R. 0.090 0.960
Wife Y. Cohorts, 1994-1996 Wife O. Cohorts, 19906
Husbands R 0.106 0.970
Wife Y. Cohorts, 1994-2002  Wife O. Cohorts, 1980B2
Husbands R 0.167 0.982
Husband Y. Cohorts 1990-
Wives R. 1993 Husband O. Cohorts 1990-1993
0.017 0.778
Wives R. Husband Y. Cohorts 1994 Husband O. Col®&$=!
0.031 0.854
Husband Y. Cohorts 1994-
Wives R. 1996 Husband O. Cohorts 1994-1996
0.04 0.877
Wives R. Husband Y. Cohorts, 1994-2002 Husband O. Cohorts, 1994-2002
0.088 0.921
Cross raw linear difference-in-differences
Estimate St. Error Significance
Husbands, policy year -0.007 (0.0038) *
Husbands, over three years -0.0010 (0.002)
Husbands, over nine years 0.048 (0.002) il
Wives, policy year -0.06 (0.003) il
Wives, over three years -0.076 (0.002) rkk
Wives, over nine years -0.072 (0.001) i

The sample includes dual-earner and retiree spadsdkages.

Note: *** stands for statistical significance atth per cent level.

Y. Young and O. Old.

We measure here the raw effects on the husbamdfes §) retirement probability of the fact that
their partner is concerned by the 1993 policy clkanghese are indirect (cross) effects of the
policies on spouses’ retirement.
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Table 7. Estimates of Joint Retirement from fitsige bivariate probits of retirement

He Age 60 & above= Dm
She Age 60 & above=Df
P93* He Age 60 & above
P93* She Age 60 & above
Dm (Agem-60j

Dm (Agem-60§
Dm(Agem-60}

(1-Dm ) (Agem-603
(1-Dm) (Agem-60j
(1-Dm) (Agem-609)

Df (Agef-60Y

Df (Agef-60)°
Df(Agef-60)*

(1-Df ) (Agef-60¥

(1-Df) (Agef-60¥

(1-Df) (Agef-60)

P93m Dm (Agem-60)
P93m Dm (Agem-66)
P93m Dm(Agem-60)
P93m (1-Dm ) (Agem-66)
P93m (1-Dm) (Agem-66)
P93m (1-Dm) (Agem-60)
P93f Df (Agef-60§

P93f Df (Agef-60§

P93f Df(Agef-60}

PO3f (1-Df ) (Agef-603

He Retir.

0.904+
(0.0509)
0.167**
(0.0587)
-0.234%
(0.0651)
-0.104
(0.0762)
0.147++
(0.0211)
-0.000170
(0.000920)
-2.42e-05
(8.05e-05)
0.171%
(0.0220)
0.00349**
(0.00137)
0.000351++
(0.000134)
0.0221
(0.0252)
-0.000452
(0.00115)
6.26€-05
(0.000103)
0.0110
(0.0205)
0.00213**
(0.000971)
0.000213*
(8.68e-05)
0.169*+
(0.0398)
-0.0123*+
(0.00344)
0.00148**
(0.000427)
0.0606%**
(0.0233)
9.90e-05
(0.00155)
4.57e-05
(0.000152)
0.0371
(0.0464)
-0.00345
(0.00371)
0.000401
(0.000440)
0.0318
(0.0208)

With Covariates & 93 Policy
She Retir.

0.0314
(0.0532)
0.862%*
(0.0488)
-0.00272
(0.0660)
-0.0993
(0.0619)
0.0493%*
(0.0181)
-0.00109
(0.000702)
8.14e-05
(5.95¢-05)
0.0306
(0.0231)
0.000565
(0.00134)
5.73e-05
(0.000125)
0.139%+
(0.0209)
0.00263***
(0.00101)
-0.000256%*
(9.22¢-05)
0.139%+
(0.0193)
0.00312**
(0.00104)
0.000329**
(9.50e-05)
-0.01000
(0.0325)
0.000429
(0.00223)
6.54e-06
(0.000251)
-0.0145
(0.0240)
-0.000209
(0.00152)
-3.58e-05
(0.000144)
0.162%+
(0.0391)
-0.0229*+
(0.00392)
0.00313%**
(0.000534)
0.00916
(0.0202)
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0.798*+
(0.0342)
0.114%+
(0.0411)

0.200%*
(0.0155)
-0.00184*

(0.000761)
0.000106
(6.88¢-05)
0.215%+
(0.0144)
0.00366**
(0.000765)
0.000392%+
(7.16e-05)
0.0232
(0.0188)
-0.000657
(0.000957)
8.16€-05
(8.83¢-05)
0.0244*
(0.0143)
0.000150
(0.000589)
2.20e-05
(5.07e-05)

Covariates, with@3t Policy
He Retir.

She Retir.

0562
(0.0361)

864***
(0.0326)

0.0442%%
(0.0131)
-0.000901

(0.000568)
6.42e-05
(4.97e-05)
0.0152
(0.0161)
0.000567
(0.000786)
4.27e-05
(7.14e-05)
0.146%+
(0.0151)
0.00202**
(0.000827)
-0.000191**
(7.85e-05)
0.147%*
(0.0131)
0.00459%*
(0.000609)
0.000465*+
(5.41e-05)

No Covariates or 93 Policy

He Re. She Retir.
0.765*** 0.0228
(0.0336) (0935
0.133*** 0.853***
(0.0402) (04932
0.202*** 0.0416***
(0.0151) (0m13
-0.00260**  -0.000964*
0739) (0.000566)
0.000122* 14€e705
(6-65) (4.95e-05)
0.221%** 0.00933
(0.0142) (0m16
0.00337*** 0.000701
(0.000758 (0.000781)
0.00038 5.27e-05
(@-08) (7.09e-05)
0.0377* 0.146***
(0.0183) (0m15
-0.000934  0.00213***
(0.000931  (0.000824)
9. 7T0e- -0.000202***
(8-:69) (7.82e-05)
0.0168 0.145%**
(0.0140) (0®m13
0.000321 0.00471%*
(053D) (0.000605)
2.965 0.000472%**
(&-03) (5.36e-05)




Table 7 Continued. Estimates of Joint Retaet from first stage bivariate probits of retirerhe

With Covariates & 93 Policy Covariates, with@3t Policy No Covariates or 93 Policy
P93f (1-Df) (Agef-60) -0.00299*** 0.00208*
(0.00110) (0.00118)
P93f (1-Df) (Agef-60j -0.00028*** 0.000192*
(9.92e-05) (0.000109)

*** stands for statistical significance at the 1rpent level; ** at the 5 per cent and * at thedHd cent.
The covariates included are spouses’ French radtiprand education dummies, number of childrenalo

unemployment rate, year and cohort dummies.

Table 8. Bivariate probit models of joint retiremt. Before and after the 1993 policy break
Marginal estimates of the retiremefifect of reaching age 60 for both spouses

He Retires She Retires
Coefficient st. Error  Significance  Coefficient  St. Error Significan
(2) Preferred specification, with 93 policy interactions terms and covariates ( Table 6, col. 1-2)
He is 60 & above 0.306  0.0172 0.012 0.021
She is 60 & above 0.0548 0.019 ** 0.332 0.017 ***
P93* He Age 60 & above -0.0805 0.023  *** -0.001 .026
P93* She Age 60 & above -0.0349 0.026 -0.039 0.024

(2) Without 93 policy interactions terms, with covariates ( Table 6, col. 3-4)

He is 60 & above 0.271 0.011 *** 0.01 0.014
She is 60 & above 0.037 0.013 ** 0.333 0.011

(3) Without 93 policy interactions terms, with covariates, sample years 1994-2002
He is 60 & above 0.25 0.014 = -0.0006 0.017
She is 60 & above 0.023 0.016 0.329 0.014

(4) Without 93 policy interactions terms, with covariates, sample years 1990-1993
He is 60 & above 0.319 0.021 *** 0.036 0.025
She is 60 & above 0.067 0.024 ** 0.342 0.021  #axx

*** stands for statistical significance at the 1rpent level; ** at the 5 per cent and * at thedHd cent.

Notice that the 1993 policy change was announcédersummer of 1993 and implemented in 1994. Tineey
data were collected between January and May of sacley year; with over 95 percent of the househbking
interviewed in March. In the 1993 LFS, 98.72 pearta#f our dual-earner sample with spouses agedd5Ovas
collected in March 1993 (only 10 couples, 0.04%reninterviewed in May and the policy change wassed in the
summer).
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Table 9. Bivariate probit models of Joint RetiremeRbbustness checks
Marginal estimates of the effectediching age 60 and above

He Retires She Retires

Coefficient ~ St. Error  Significance Coefficient Stror Significance
(1) Preferred specification, with 93 Policy interactions and covariates (see Table6)
He is 60 & above 0.306 0.0172  *** 0.012 0.021
She is 60 & above 0.0548 0.019 = 0.332 0.017  ***
P93* He Age 60 & above -0.0805 0.023  *** -0.001 .026
P93* She Age 60 & above -0.0349 0.026 -0.039 0.024
(2) With 93 Policy interactions, without covariates
He is 60 & above 0.301 0.017  *** 0.007 0.021
She is 60 & above 0.064 0.019 ** 0.333 0.017 ***
P93* He Age 60 & above -0.085 0.023  *** 0.004 260
P93* She Age 60 & above -0.04 0.026 -0.044 0.024 *
(3) Without 93 Policy interactions, without covariates
He is 60 & above 0.262 0.011 ¥+ 0.009 0.014
She is 60 & above 0.044 0.013  ** 0.329 0.011  ***
(4) Preferred specification, with 93 Policy interactions and covariates, Age Bounds 52-68
He is 60 & above 0.306 0.019 ** 0.006 0.023  ***
She is 60 & above 0.053 0.02 ** 0.329 0.02
P93* He Age 60 & above -0.076 0.024 ** 0.011 @02
P93* She Age 60 & above -0.028 0.026 -0.009 0.027
(5) Preferred specification, with 93 Policy interactions and covariates, Age Bounds 54-64
He is 60 & above 0.253 0.023  ** -0.002 0.028
She is 60 & above 0.051 0.023 ** 0.269 0.024 ¥+
P93* He Age 60 & above -0.061 0.026 ** 0.013 @R03
P93* She Age 60 & above -0.022 0.029 0.022 0.031
(6) Preferred specification, with 93 Policy interactions and covariates, sample includes at least one spouse aged 50 to 70
He is 60 & above 0.306 0.012  *+* 0.022 0.015  ***
She is 60 & above 0.039 0.015 ** 0.271 0.014  **
P93* He Age 60 & above -0.095 0.020 *** -0.018 021
P93* She Age 60 & above -0.011 0.023 0.018 0.02

*** stands for statistical significance at the Irpent level; ** at the 5 per cent and * at thepHd cent
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Table 10. Results of estimation of Spouses' Reérgran Spouses' Hours Outcomes

His Hours Her Hours His Retirement Her Retirement
His Retirement -16.02*** -1.437**
(0.875) (0.660)
Her Retirement -4.267*** -15.29%**
(0.829) (1.124)
He French 0.0623 0.857 0.325%** 0.121*
(0.732) (0.645) (0.0662) (0.0628)
He Middle School -0.547*** -0.0251 -0.0466*** 0.0R6
(0.189) (0.173) (0.0162) (0.0153)
He High School -1.185*** -0.645** -0.192%** 0.0525
(0.315) (0.303) (0.0281) (0.0268)
He College -1.775%+* -1.488*** -0.609*** -0.133%**
(0.300) (0.291) (0.0267) (0.0255)
She French 4,373*** 3.657*** 0.0659 0.249%**
(0.803) (0.715) (0.0746) (0.0725)
She Middle School -0.280 1.428%*+* -0.00155 0.152***
(0.192) (0.175) (0.0164) (0.0156)
She High School -0.663** 1.659*** -0.0102 0.295%**
(0.286) (0.273) (0.0256) (0.0246)
She College -1.468*** -1.044*** -0.181*** 0.297***
(0.311) (0.302) (0.0291) (0.0277)
Children number 0.646*** -0.563*** -0.133*** -0.113*
(0.101) (0.0965) (0.0105) (0.0106)
Local U rate -0.193%** -0.143%** 0.00652** 0.00166
(0.0366) (0.0333) (0.00311) (0.00286)
He Age 60 and above 0.911*** 0.0303
(0.0510) (0.0532)
She Age 60 and above 0.172%** 0.860***
(0.0588) (0.0488)
P93* He Age 60 and above -0.238*** -0.00156
(0.0651) (0.0660)
P93* She Age 60 and above -0.108 -0.0975
(0.0762) (0.0618)
Interview 4th Day Month -1.547** -1.494**
(0.651) (0.596)
Interview 5th Day Month -1.299** -1.290**
(0.644) (0.590)
Interview 6th Day Month -1.311** -0.975*
(0.637) (0.583)
Interview 7th Day Month -1.218* -1.597***
(0.636) (0.580)
Interview 31st Day Month 2.049* 2.062**
(1.011) (0.973)

The estimation sample includes dual-earner anceeetipouses aged 50 to 70 years, 85473 couples.
The four equations are estimated simultaneouslyitoylated maximum likelihood with 100 draws.

For conciseness, we only show a subset of the iatgarincluded in the regressions. In particula do
not show all estimated coefficients on the quartitynomials in age and their interactions with dige
cutoff and with the differences-in-differences tgigee Table 7). Many interview day dummies are not
shown either (the reference category is the fiastaf the month) nor the year and cohorts dummies.
*** stands for statistical significance at the Irpent level; ** at the 5 per cent and * at thedd cent.
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Table 11. Correlations of the errors of the equmtiof the model in Table 10.

Her Retirement His Hours Her Hours
His Retirement 0.376*** -0.0762** -0.0186
(0.00681) (0.0297) (0.0327)
Her Retirement -0.0553** 0.0283
(0.0268) (0.0262)
His Hours 0.577***
(0.0117)

*** stands for statistical significance at the Irpent level; ** at the 5 per cer
level and * at the 10 per cent level.

Table 12. Hours Elasticities to changes in Ret@enhstatus

His Hours Her Hours
His Retirement -0.239*** -0.027***
Her Retirement -0.052*** -0.230%**

These elasticities are calculated at sample mdamsuos and
retirement, on the basis of the results of estiomatif our
preferred model specification (see Table 10). Gite large
sample size and the strong significance of thenedéd
coefficients, they are strongly statistically sfgrant.

*** stands for statistical significance at the 1r gent level,
** at the 5 per cent level and * at the 10 per dewuél.
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Table 13. Sensitivity checks of the effects of Spses'Retirement on Hours

His Hours Her Hours
(1) Preferred model, see Table 10 for full results
His Retirement -16.02*** -1.437**
(0.875) (0.660)
Her Retirement -4.267** -15.29%**
(0.829) (1.124)
(2) Without 1993 policy RD interactionsterms
-16.06*** -1.455**
His Retirement (0.879) (0.668)
-4.293** -15.25%*
Her Retirement (0.833) (1.130)
(3) Selecting a larger sample with at least one spouse aged 50 to 70
His Retirement -14.19%** -2.030***
(0.670) (0.402)
Her Retiremen -4.385*** -15.00***
(0.570) (0.927)
(4) Setting age bounds for the spouses 52 to 68
His Retirement -13.84*** -1.383***
(0.753) (0.478)
Her Retirement -4.357*** -15.25%**
(0.655) (2.010)
(5) Assuming exogenous retirement (dropping the retirement equations)
His Retirement -17.79%** -2.932%**
(0.522) (0.214)
Her Retirement -4.270%** -14.26***
(0.294) (0.907)
(6) Using separate 2SLS 1V regressions for hishours & her hours
His Retirement -6.146*** -1.747%*
(0.968) (0.230)
Her Retirement -1.928*** -18.24***
(0.432) (4.366)

Note: These models include the same covariates @sripreferred specification (see Table
10) unless otherwise specified. Only the effecteetifement on hours are shown here for
conciseness. The estimation sample is the sanmeTaxble 10 unless otherwise specified. T
same applies for the model specification.

*** stands for statistical significance at the Irpent level; ** at the 5 per cent and * at the
10 per cent level.
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Appendix.

Table A. Descriptives, sample including other thacpartners

Husband Wife
Standard
Mean Standard dev. Mean dev.
Age 60.776 5.293 58.617 5.239
Age 60 and above .553 497 403 490
Elementary School 0.531 0.499 0.605 0.488
Middle School 0.292 0.454 0.252 0.434
High School 0.065 0.247 0.075 0.264
College 0.109 0.312 0.063 0.244
French 0.949 0.217 0.957 0.201
Retired .598 490 .308 461
Employed 0.337 0.472 0.317 0.465
Other Inactive 0.063 0.244 0.373 0.483
Usual Hours 41.707 11.950 33.837 13.69p
Couple's characteristics
Mean Standard dev.
Married 0.970 0.169
Children number 0.393 0.773
Local U rate 9.368 2.429
Observations no. 148395

Note: The sample includes all active and inagti&eners aged 50 to 70.

includes also cohabitant couples.
Hours are averaged over positive values of hours.

It
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Table B. Sample descriptives by retirement statuthe two sides of the age cut-off, larger sample

Men in a Couple

Not Retired Retired Not Retired Retired
Age 50-59 Age 50-59 Age 60-70 Age 60-7(
Elementary School 0.415 0.494 0.454 0.623
(0.492) (0.499) (0.497) (0.484)
Middle School 0.353 0.364 0.180 0.245
(0.478) (0.481) (0.384) (0.430)
High School 0.077 0.068 0.080 0.055
(0.267) (0.251) (0.271) (0.228)
College 0.150 0.071 0.280 0.074
(0.357) (0.257) (0.449) (0.262)
French 0.944 0.970 0.877 0.962
(0.228) (0.170) (0.327) (0.192)
Children number 0.636 0.396 0.456 0.217
(0.922) (0.768) (0.868) (0.579)
Local U rate 9.274 9.494 9.301 9.419
(2.44) (2.429) (2.409) (2.419)
Observations no. 53943 12271 5607 | 76574
Women in a Couple
Not Retired Retired Not Retired Retired
Age 50-59 Age 50-59 Age 60-70 Age 60-70
Elementary School 0.560 0.424 0.723 0.668
(0.496) (0.494) (0.447) (0.470)
Middle School 0.280 0.303 0.183 0.223
(0.449) (0.459) (.0387) -0.416
High School 0.083 0.133 0.053 0.061
(0.276) (0.340) (0.224) (0.240)
College 0.074 0.137 0.036 0.044
(0.261) (0.344) (0.188) (0.205)
French 0.944 0.983 0.944 0.986
-0.228 (0.126) (0.228) (0.114)
Children number 0.573 0.271 0.229 0.126
(0.903) (0.598) (0.583) (0.402)
Local U rate 9.324 9.236 9.639 9.338
(2.4349) (2.402) (2.492) (2.379)
Observations no. 81619 6934 20972 38870

Note: The sample includes all active and inaqgti&egners aged 50 to 70, married or

unmarried. The total sample size is 148 395 obsiensa
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Table C. Sample descriptive, larger sample ofgdlsa

Age

Age 60 and above
Elementary School
Middle School
High School
College

French

Retired

Employed

Other Inactive

Usual Hours

Married
Children number

Local U rate

Husband Wife
Standard
Mean Standard dev. Mean dev.
49.476 15.666 46.900 15.369
0.273 0.445 0.228 0.41
0.398 0.489 0.437 0.496
0.355 0.478 0.303 0.459
0.093 0.291 0.136 0.342
0.149 0.356 .0120 0.326
0.937 0.242 0.945 0.227
0.286 0.452 0.176 0.381
0.643 0.478 0.492 0.499
0.069 0.254 0.331 0.470
41.431 9.697 34.221 11.17
Couple's characteristics
Mean Standard dev.
0.858 0.348
1.075 1.20
9.384 2.452

Observations no.

588654

Note: The sample includes all active and inagiagners, married and

unmarried, and of all ages.
Hours are averaged over positive values of hours.
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Table D. Own Raw Differences-in-differences estasa
Own Raw Retirement Probability

Husbands 1993 Older Cohorts 1990-1993
0.0198 0.859
Husbands Younger Cohorts 1994 Older Cohorts 1994
0.0389 0.958
Younger Cohorts 1994-
Husbands 1995 Older Cohorts 1994-1995
0.0469 0.963
Younger Cohorts, 1994-
Husbands 1996 Older Cohorts, 1994-1996
0.054 0.966
Younger Cohorts, 1994-
Husbands 2002 Older Cohorts, 1994-2002
0.102 0.979
Younger Cohorts 1990-
Wives 1993 Older Cohorts 1990-1993
0.01 0.583
Wives Younger Cohorts 1994 Older Cohorts 1994
0.0203 0.697
Younger Cohorts 1994-
Wives 1995 Older Cohorts 1994-1995
0.024 0.709
Younger Cohorts 1994-
Wives 1996 Older Cohorts 1994-1996
0.028 0.719
Younger Cohorts, 1994-
Wives 2002 Older Cohorts, 1994-2002
0.0626 0.762
Own Raw linear difference-in-differences estinsate
Estimate St. Error Significance
Husbands, policy year -0.0799 (0.002) *kk
Husbands, over two years -0.0769 (0.001) *kk
Husbands, over three years -0.0728 (0.001) il
Husbands, over nine years -0.0378 (0.001) rkk
Wives, policy year -0.10 (0.003) *kk
Wives, over two years -0.112 (0.002) *rx
Wives, over three years -0.118 (0.002) ik
Wives, over nine years -0.1264 (0.002) il

Younger Cohorts 1990-

The sample includes all active and inactive pastnerarried and unmarried, of all
ages, ie. the population of couples in the poolE8 kurveys 1990-2002, 588 654

couples.

Note: *** stands for statistical significance atth per cent level.
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Table E. Cross Raw Differences-in-differences et

Cross Raw Retirement Probability

Husbands Wife Y. Cohorts 1990-1993 Wife O. Cohor&0t9993
0.0644 0.8859
Husbands Wife Y. Cohorts 1994 Wife O. Cohorts 1994
0.0962 0.9461
Husbands Wife Y. Cohorts 1994-1995 Wife O. Coho88411995
0.103 0.9516
Husbands Wife Y. Cohorts, 1994-1996 Wife O. Cohdré®94-1996
0.109 0.9559
Husbands Wife Y. Cohorts, 1994-2002 Wife O. Cohdré®©4-2002
0.1483 0.9708
Wives Husband Y. Cohorts 1990-1993 Husband O. Coli888-1993
0.011 0.49
Wives Husband Y. Cohorts 1994 Husband O. Cohorts 1994
0.019 0.5846
Wives Husband Y. Cohorts 1994-1995 Husband O. Cohi884-1995
0.0215 0.5985
Wives Husband Y. Cohorts 1994-1996 Husband O. Coh884-1996
0.0238 0.6107
Wives Husband Y. Cohorts, 1994-2002 Husband O. Ceht®94-2002
0.0496 0.6755
Cross Raw linear difference-in-differences estimate
Estimate St. Error Significance  Sample Siz
Husbands, policy year -0.0284 (0.003) ik 221771
Husbands, over two years -0.0271 (0.002) b 2648
Husbands, over three years -0.0254 (0.002) ok 358
Husbands, over nine years -0.001 (0.002) 588 654
Wives, policy year -0.09 (0.003) bk 221771
Wives, over two years -0.098 (0.002) xkx 268 824
Wives, over three years -0.1079 (0.002) *kx 31835
Wives, over nine years -0.1469 (0.002) o 588 654

The sample includes all active and inactive pastnerarried and unmarried, of all ages, ie. thg

population of couples in the pooled LFS surveys0t2002.
Note: *** stands for statistical significance aett per cent level.

Y. Young and O. Old.
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