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This paper investigates the impact of delaying retirement on mortality among the French population. We take advantage of the 1993 pension reform in the private sector to identify the causal effect of an increase in claiming age on mortality. We use administrative data which provide detailed information on career characteristics, dates of birth and death. Our results, precisely estimated, show that an exogenous increase of one year in the claiming age has no significant impact on the probability to die, measured between age 61 and 79. To test the power of our sample to detect statistically significant effects for rare events like death, we compute minimum detectable effects (MDE). Our MDE estimates suggest that, if an impact of later retirement on mortality would be detectable, it would remain very small in magnitude.

Introduction

In a context of demographic ageing, most developed countries introduced reforms to maintain the financial sustainability of pension systems. Most of these reforms aim at increasing incentives to delay retirement. These policies are largely considered to be successful in so far as the percentage of older workers has increased in virtually every country where such reforms where implemented [START_REF] Coile | Social Security Programs and Retirement around the World: Working Longer[END_REF]. However, the impacts of an extended working life on health, have been more difficult to establish.

In fact, no such consensus in the literature exists concerning the causal impact of later retirement on health outcomes. Five aspects of health have attracted most of the researchers' attention: self-reported health;1 physical health;2 depression;3 cognitive functioning4 and health related behaviour. 5 The most consistent relationships established in the literature is that self-reported health is improved by retirement while cognitive functioning decreases with retirement. More detailed literature reviews are provided in van der [START_REF] Van Der Heide | Is retirement good for your health? A systematic review of longitudinal studies[END_REF] and [START_REF] Nishimura | What Explains the Difference in the Effect of Retirement on Health? Evidence from Global Aging Data[END_REF].

There are few studies on the impact of later retirement on mortality. The expected results are not necessarily obvious. One may consider that work preserves health, in maintaining physical activities and social interactions. In this case, we could expect a positive impact of later retirement on health and thus a decreased mortality. Conversely, one may consider that work is detrimental to health due to the strain and the stress. In this case, we could expect an increase in the mortality rate consecutive to an increase in retirement age. Delaying retirement may also affect mortality through inter-temporal income effects on the health status. Since income has an impact on health investment (Grossman's theory) it may change health. Moreover, there is evidence linking income and mortality. 6 Mortality is an interesting health outcome for several reasons. First, mortality is an objective health measure, available in most datasets, particularly in both panel data and administrative data. Second, mortality also encompasses various health issues individuals have experienced during their life. Third, mortality is easier to interpret -as opposed to self-reported health which could simply capture well-being. Fourth, measuring mortality is identical in all countries, thus international comparisons are easy to draw up. Selfreported health varies across countries, owing to respondents' cultural differences when ranking their own health.

Only a limited number of studies estimates the causal impact of retirement on mortality, leading to contrasting results. One part of the literature finds no significant impact. Thus, [START_REF] Coe | Does retirement kill you? Evidence from early retirement windows[END_REF] and [START_REF] Hernaes | Does retirement age impact mortality?[END_REF] find no significant impact of early retirement on mortality respectively in the U.S. and in Norway. Similarly, Hagen (2018) finds no significant impact of an increase in retirement age due to the Swedish pension system reform on women's mortality. However, two studies find a reduction in mortality following early retirement. [START_REF] Hallberg | Is an early retirement offer good for your health? Quasi-experimental evidence from the army[END_REF] and [START_REF] Bloemen | The causal effect of retirement on mortality: Evidence from targeted incentives to retire early[END_REF] find that a decrease in early retirement age is associated with a decline in mortality, among the Swedish military officers and the Dutch male civil servants respectively. Conversely, three studies find that retirement could increase the mortality rate. [START_REF] Kuhn | Fatal attraction? Extended unemployment benefits, labor force exits, and mortality[END_REF] find that early retirement leads to an increase of the probability to die before age 67 by 2.4 percentage points among blue-collar male workers in Austria. Zulkarnain and Rutledge 6 However, the direction of the relationship is not established in the literature. [START_REF] Roger | Droits à la retraite et mortalité différentielle[END_REF] show that doubling income leads to a decrease of mortality by 10%. On the opposite, [START_REF] Snyder | The Effect of Income on Mortality: Evidence from the Social Security Notch[END_REF] focus on the causal effect of income on mortality, using difference-in-differences analysis and regression discontinuity design, taking advantage of a pension reform that slightly decreases benefits for those born after January 1917. They find that the higher-income group has a statistically significantly higher mortality rate.

(2018) find that delaying retirement reduces the probability to die within five years for men aged 62-65 in the Netherlands. [START_REF] Fitzpatrick | The mortality effects of retirement: Evidence from Social Security eligibility at age 62[END_REF] find a two percent increase of the death counts for American men at the ERA -i.e., at age 62 -, but no effect for women.

Our paper contributes to the above literature by exploiting the 1993 French pension reform which was the first to reverse the trend of earlier retirement in France. The reform progressively increased the contribution length to get a full pension according to the birth year. Individuals born in the same year were differently impacted by the reform, according to the contribution quarters at the ERA, i.e., age 60 at the time. We use the change in retirement incentives as an instrumental variable using a two-stage-least-square (2SLS) estimator to measure the impact on mortality. We use 2017 administrative data from Caisse Nationale d'Assurance Vieillesse (CNAV) encompassing private sector wage earners in France born between 1930 and 1950. The dataset includes more than 10 million observations, i.e. 450,000 to 650,000 retirees per cohort.

The first stage of the 2SLS regression shows a strong and significant effect of the 1993 reform on retirement claiming age, both for the strongly affected youngest cohorts and for the only partially affected oldest cohorts. The second stage of the 2SLS shows that an exogenous increase in claiming age by one quarter has no significant impact on the probability to die between ages 61 and 79. This non-significant result remains true for men and women separately. Our result does not preclude a potential impact on mortality at an earlier age (e.g., between age 60 and 61) or at an older age (after age 79).

As opposed to a large share of the literature, our results are precisely estimated, i.e., we find a very precise effect around 0. In the paper, we discuss the necessary sample size to estimate significant effects of such a tiny size, and we review the previous literature in that light. We also discuss the interpretation of different studies pertaining on specific subsets of the population. Recent work (incl. [START_REF] Romer | Praise of Confidence Intervals[END_REF]), points out the relevance of an analysis on confidence intervals rather than point estimates significance only. Following that methodological line, we suggest using minimal detectable effect procedure more systematically to identify the ability to estimate small effects with rare events data. This paper is structured as follows: Section 1 presents the institutional framework and the 1993 French pension reform while Section 2 presents the data, the sample and the method, Section 3 presents the results and Section 4 a discussion of the results.

Institutional Framework

The French pension system is a mandatory pay-as-you-go pension scheme. There are several pension schemes, and individuals contribute to the one of their professional occupation group (private sector, public sector, etc.). The 1993 French pension reform only affected wage earners in the private sector. Hence, in this section, we focus on pension rules in the private sector before and after the 1993 reform.

Private Sector Pensions before the 1993 Reform

In the private sector, pension benefits depend on (i) the pension rate; (ii) the reference wage (equal to the average of the best ten earning years of an individual); (iii) the career proportion time span an individual worked within the private sector scheme.

Early retirement age (ERA) is set at age 60, and a full-rate pension can be claimed either at age 65, or at an earlier age provided that the wage-earner has contributed at least the required contribution length-set at 37.5 years before the reform (or 150 quarters). 7Individuals benefit from a contributed quarter for each period employed, sick-leave, or short-term unemployment. At the time, there was no actuarial adjustment of pension benefits after reaching the full replacement rate. The full replacement rate was 50%, and a penalty of 10%-higher than actuarial fairness-was applied to each year of early retirement or missing contribution quarter before conditions for a full-rate pension were reached. Hence, the financial incentives, as well as the reference norms, coincided largely with claiming a pension at the full-rate age.

The 1993 Pension Reform

In 1993, the Balladur government reformed the pension system for private sector employees (see Section A in the Appendix 1 for more details on the 1993 reform). This reform changed three parameters. First, it changed the indexation rules for pension, from wage growth to inflation. This affected all the cohorts by reducing pension benefits at retirement claiming age, as well as less dynamic pension indexation afterwards. Second, the number of years considered for computing the reference wage increased from the best 10 years to the best 25 years. This change was phased-in progressively, affecting younger cohorts more intensively. Finally, the reform changed the required contribution length for a full-rate pension. It was gradually increased, cohort by cohort, from 37.5 years to 40 years, alternatively from 150 to 160 quarters, starting with the 1934 cohort. Individuals born in 1934 had to contribute 151 quarters for a full pension, cohort 1935 had to contribute 152 quarters, and so on (see Appendix A for details). All individuals in the same cohort were not affected in the same way, as shown in Figure 1. Using the change in the required contribution length, we use the variation between and within cohorts to identify the causal effect of later retirement on mortality. Thus, Figure 1 illustrates the progressive increase in incentives to delay retirement across cohorts, and how this phasing-in of the 1993 reform impacted wage earners differently, with different career lengths at age 60. Within each cohort, the wage earners who were impacted, were those with a specific contribution length, i.e. between 131 and 160 quarters of contribution at age 60. The younger the cohorts, the more impacted they were. 1 3 0 1 3 1 1 3 2 1 3 3 1 3 4 1 3 5 1 3 6 1 3 7 1 3 8 1 3 9 1 4 0 1 4 1 1 4 2 1 4 3 1 4 4 1 4 5 1 4 6 1 4 7 1 4 8 1 4 9 1 5 0 1 5 1 1 5 2 1 5 3 1 5 4 1 5 5 1 

Data and Empirical Strategy

Data

In this study we use exhaustive administrative data from the main pension scheme of the private sector, the Caisse Nationale d'Assurance Vieillesse (CNAV). 8 The above data includes all the retirees born between 1930 and 1950 who have contributed at least one quarter to the Cnav pension scheme during their careers. We observe all retirees still living, as well as those who died between 2004 and 2017. The sample gathers 500,000 observations per cohort on average. This data contains all the information required for pension benefit computation (reference wages, number of contributed quarters) excluding any socio-economic information, excepting date of birth and gender. Given that we observe mortality outcomes between 2004 and 2017 we do not observe mortality outcomes for the same ages for all the cohorts affected. As a result, we split our sample into three panels including individuals alive at the same age. In the first panel 8 The Cnav is the main pension scheme. It covers all the private sector wage earners. In France, 85% of the labor force contributed at least once to this pension scheme (source: EIR 2004). 90% of those affected by the 1993 reform had mainly contributed to the Cnav pension scheme.

Sample

9 The 2004 reform affects cohorts born in 1944 and later. 10 As a robustness check, we test variants to this restriction (see Figure 6). The limits associated with these data constraints are mentioned in Section 4.

Note that Panel A versus Panels B and C include different cohorts, which are not fully comparable. In particular, we presume that cohorts born during World War II (Panels B and C) could have specific pertaining health conditions.12 As we use variations within cohorts to identify the impact of the pension reform, the above differences should not question the internal validity of the estimation.

Variables of interest.

The data used allows for the computation of the number of contributed quarters during an individual's working life, and the number of contributed quarters at age 60. Moreover, we have information on the exact retirement claiming age, which we define as the age at which an individual claims their pension for the first time. This claiming age can differ from the retirement age, i.e., the age at which an individual leaves the labour market to retire. We have no precise information of when individuals leave the labour market. [START_REF] Bozio | La réforme des retraites de 1993 : l'impact de l'augmentation de la durée d'assurance[END_REF] used another source of data, with a smaller sample, including information on past employment history, to assess the impact of the 1993 reform on employment. He finds that individuals included in our survey postpone both their claiming age and retirement age following the 1993 pension reform.

We use a few individual characteristics. We know if individuals benefit from a disability pension, and we have information on the reference wage, i.e., the average of the best earning years. We have also compared our sample characteristics to those of the INSEE (the French Institute of National Statistics), whose detailed results are presented in Appendix B.

Descriptive Statistics.

Numerous differences can be noted, as they reflect the selection of our sample on private sector workers. First, the share of women is slightly lower than those of men (Table B2).

Second, the death probability between ages 65 and 79 is close to national statistics for each cohort, with almost systematically slightly higher death rates in our sample compared to national averages for certain ages (see Tables B4 andB3). However, in Panel C, the mortality rates between ages 61 and 65 are slightly lower compared to national averages (Table B5). 

Empirical Strategy

Reverse causality is the main challenge to measure the impact of later retirement on health. 13 People in poorer health may be inclined to leave employment at an earlier age, whereas healthier people tend to stay on the labour market, which would create a positive correlation between retirement age and health status. Health has strong effects on work choices. Previous studies show that health issues not only influence retirement plans, but also in general the labour force behaviour of older workers [START_REF] Bound | The dynamic effects of health on the labor force transitions of older workers[END_REF][START_REF] Dwyer | Health problems as determinants of retirement: Are self-rated measures endogenous?[END_REF][START_REF] Au | The effect of health changes and long-term health on the work activity of older Canadians[END_REF][START_REF] Mcgarry | Health and Retirement: Do Changes in Health Affect Retirement Expectations?[END_REF][START_REF] Disney | Ill health and retirement in Britain: A panel data-based analysis[END_REF].

To address this endogeneity issue, we exploit the exogenous variation in retirement age created by the 1993 reform, as an instrument to assess the causal impact on mortality. The 1993 reform affected individuals of the same cohort differently, depending on the exact number of contributed quarters at the ERA. For example, the reform implemented an incentive to retire one quarter later for individuals born in 1934 who had contributed 150 quarters at age 60. Individuals of the same cohort having contributed 151 quarters were not affected by the reform. To be a valid instrument, we need to assume that the number of contributed quarters at age 60 is independent from the reform. This assumption is very likely for the first cohorts affected by the reform since they could not have anticipated this reform. For the last cohort affected, the assumption is stronger as individuals could have responded by extending their working life before the ERA. However, this option would only concern a limited number of individuals. 14 Within cohorts 1933 and 1934, we could estimate the impact of the reform in a difference-in-differences setting, following equation (1): quarters due to the reform on the claiming age, and can be written as follows:

A i = δ 0 + δ 1 1(yob i = 1934) × 1(CL 60 i = 150) + δ 2 1(yob i = 1934) + δ 3 1(CL 60 i = 150) + ε i (1)
A i = α 0 + α 1 ∆RCL i + g α 2,g 1(yob i = g) + t α 3,t 1(CL 60 i = t) + α 4 X i + ζ i (2)
with A i , the claiming age; ∆RCL i , the number of additional quarters required to obtain a full pension following the reform15 ; 1(yob i = g), dummies for cohort; 1(CL 60 i = t), dummies for the contribution length at age 60; X i , the pensioners' individual characteristics (gender, annual reference wage and a dummy for being disability pension recipient); ζ i , the error term.

The second-stage equation is the causal impact of later retirement due to the reform on mortality between ages 72 and 79 (Panel A), between ages 65 and age 72 (Panel B), and between ages 61 and 65 (Panel C), estimated using OLS and adjusting standard errors taking into account that the Âi is a generated regressor (see [START_REF] Wooldridge | Econometric analysis of cross section and panel data[END_REF] p. 97 for detailed explanation). It can thus be written as follows:

q i = β 0 + β 1 Âi + g β 2,g 1(yob i = g) + t β 3,t 1(CL 60 i = t) + β 4 X i + τ i (3)
with q i equal to zero if individual i is alive at age 79 (72 or 65), and equal to one if individual i died between ages 72 and 79 (between ages 65 and 72 or between ages 61 and 65), Âi , the variation in claiming age due to the reform, and τ i , the error term.

Technically, identification is obtained if α 1 = 0 and if ∆RCL affects mortality exclusively through A i , i.e. the exclusion restriction. This is confirmed by the first stage estimates in Section 3.

Results

We first present reduced-form results with graphical evidence, before detailing the 2SLS results for each panel.

Impact of the Reform on Claiming Age and Mortality

Impact of the Reform on Retirement. Figure 3 3a presents the results for the three unaffected cohorts (1931 and 1932 versus 1933). No difference in claiming age is detected.

Figure 4 presents the graphical results of the first stage estimate for our baseline specification, allowing for heterogeneous impact of the intensity of the reform.

The impact is strong, and proportional to the treatment intensity. The coefficients values are deferred to Table C1 in Appendix. Thus, the hypothesis we made concerning the linear effect in the first stage of our 2SLS is confirmed here.

The above graphical results are confirmed by the first stage regression (see Table 2, column slightly lower for women. 16Our results are similar to those of [START_REF] Bozio | La réforme des retraites de 1993 : l'impact de l'augmentation de la durée d'assurance[END_REF] who estimated the impact of the 1993 reform on claiming age and on probability to stay at work. His estimates concerned a smaller sample of only the first affected cohorts. He also found a very similar effect of the reform on claiming age or labour force participation for men, together with a slightly smaller effect on labour force participation for women. born between 1933 and 1938 (resp. 1938 and 1943); alive at age 72 (resp. 65). Panel C includes those who contributed between 157 and 162 quarters; born between 1942 and 1943, alive at age 61. The F-statistics of the first stage (for the excluded instrument) is systematically high enough to not worry about weak instrument issue. Thus, it is 6, 704.33 (resp. 11,476.84 and 209.73) for the whole Panel A (resp. B and C). The Hausman test robust to heteroskedasticity shows in all Panels that there is an endogeneity issue that justify to prefer 2SLS rather than OLS. Source: Cnav data 2017.

A i = α 0 + 10 r=0 α 1,r 1(∆RCL i,r ) + g α 2,g 1(yob i = g) + t α 3,t 1(CL 60 i = t) + α 4 X i + ζ i
Impact of the Reform on Mortality. Figure 5 shows similar graphical evidence with mortality outcome instead of claiming age. This is akin to the reduced-form estimation on mortality. The effects are never significant, whatever the cohort, the gender, or the treatment intensity.

Table 2 presents and -0.00059) for women. Thus, a higher claiming age of retirement is associated with a lower probability to die. The correlation could be explained by a selection bias, i.e.

workers in good health are likely to be those who retire later ("healthy worker effect").

Column (2) shows the coefficients of the impact of the pension reform on mortality (the reduced form estimation of equation ( 3)). The correlation is non-significant in all panels. Column (3) presents the first stage impact (i.e., the impact of the reform on claiming age) which shows strong and significant effects, while column (4) presents the 2SLS estimates.

The results from the IV estimation show that an exogenous increase in claiming age has no significant impact on the probability to die between ages 72 and 79 (Panel A) on the condition of being still living at age 72, or on the probability to die between ages 65 and 72 (Panel B) on the condition of being still living at age 65. This non-significant effect is very close to zero. This result is also not significant for men and women separately.

Our data contains little information on socio-economic characteristics, preventing us from a complete heterogeneity analysis. Nonetheless, we do not find any differentiated impact per life-time earnings quartile, which is a good proxy for many socio-economic factors. 17

(see Table C7 in Appendix).

Panel C provides the same results for a sub-sample of individuals born between 1942 and 1943, alive at age 61 and who contributed between 157 and 162 quarters. Since this 17 We find a significant impact at the 10% level among the third quartile of men and the second quartile of women in Panel B, and among the 1st quartile of men in Panel A. There is a significant impact at the 10% level among the women of the 2nd quartile in Panel A. The significant impact are positive in Panel A and negative in Panel B and the magnitude is always very small. sample is very small compared to Panels A and B, the results are less precisely estimated.

The results are non-significant for this panel, both for men and women.

Detecting Small Effects with Rare Events Data. In each sub-sample, we investigate whether the non-significant result can be interpreted as an absence of link between retirement age and mortality or a lack of power. To this aim, we compute minimum detectable effects. The minimum detectable analysis gives the lowest detectable effect. Thus, a minimum detectable effect of x means that with a non-significant coefficient lower than x, we cannot conclude the absence of association between the dependant variable and the treatment variable, i.e., we accept the null hypothesis with a risk of making a type II error higher than 20%, the usual threshold of statistical power. We compute MDE estimates for each sample, for a two-side hypothesis test, at a 5% significance level, and a statistical power of 20% (see Appendix E for more details on the MDE analysis).

There is not enough power to detect an effect when the MDE is above the confidence interval of the estimated beta. Panel A includes 1,900,893 observations, with a 15.14% share of treated individuals, a 16.12% death probability. The minimum detectable effect is 0.002072 in Panel A, which is higher than our estimated β (0.00121). This means that an impact higher than 0.002 would have been detected if it had occurred. Panel B includes 2,198,258 observations, with a 23.20% share of treated individuals, a 8.99% death probability. The minimum detectable effect is -0.00049, which is higher in absolute value than our estimated β (-0.00035). This means that if there were an effect lower than -0.00049, it would have been detected. Panel C includes 65,268 observations, with a 26,04% share of treated individuals, a 2.80% death probability. The minimum detectable effect is -0.00252 in Panel C, which is higher in absolute value than our estimated β (-0.00107). This means that if there were an effect lower than -0.00107, it would have been detected. To conclude, if there is an effect on mortality, it is lower than 0.002 and lower in absolute value than -0.00107 (see Table E2 in Appendix).

In each sub-sample, the effect is not detectable, meaning that we cannot conclude between absence of effect and lack of statistical power. However, our MDE estimates suggest that, if there is an effect on mortality, it is very small in magnitude. We later discuss the economic significance of such an impact (see Section 4). 

Heterogeneous Analysis

Treatment Intensity. Our main model assumes linear impact of delayed retirement due to the reform on mortality. One may think that the impact of later retirement on mortality could have no impact up to a treatment intensity threshold, or that the added quarter affects mortality in a non-linear way. Table C2 shows there is no significant impact on mortality in the reduced form when we allow for non-linear effects of treatment intensity on mortality. 18 Table C3 shows the 2SLS estimates of later retirement on mortality when assuming a non-linear treatment effect. It shows non-significant impact and in a similar range to our main estimates.

Heterogeneous Effects. We investigate whether the nil effect is the result of groups of individuals with opposing effects. Our only socio-economic variables are reference wage and gender. We use the reference wage as a proxy of average lifetime earnings for individual. The reference wage is the average of the best 25 earnings years. Table C7 shows the impact of delaying retirement due to the reform on mortality by quartile of reference wage in each Panel (2SLS estimates). The coefficients are almost never significant (5 coefficients over 36 are significant at 10% and one coefficient significant at 5%). As we have large samples, the significant level at 1% would be more pertinent. Consequently, the effect is likely to be 0 whatever the quartile.

Mortality Measures. Could the estimated zero effect be the average of heterogeneous impacts at different ages? Thus, we measure the impact of later retirement on mortality per age. See results in Appendix, Tables C4, C5 andC6). An exogenous increase of retirement claiming age by one quarter has a non-significant impact at the conventional 5% level for any of the ages observed. 19

18 2 coefficients over 47 are significant at the 5% level and 2 coefficients over 47 are significant at the 10% level.

19 A decrease in mortality between ages 63 and 64 is the only significant impact at 5%.

Robustness Checks

Sample Selection. To ensure that our sample restriction does not impact our results in D1). Our results are very similar in both cases, showing that additional controls do not change the results.

Alternative Models. We ensure that our results are not sensitive to the econometric model we choose. We estimate the impact of later retirement on mortality, using alternative econometric models. Thus, Table D2 provides the results associated with an IV-Probit

(1) and an IV-GMM (2). All these models show non significant results. Moreover, the reduced forms using Probit or Logit models also show non significant results. 
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Discussion

We find that an exogenous increase in retirement claiming age in France led to a nonsignificant impact on mortality over age 61. In order to interpret the implications of such result, there are three issues to discuss: i) are the results consistent with previous studies?; ii) in what respect does the French reform provide information for other reforms, i.e., assessing the external validity of the study? and iii) what is the economic significance of the results?

Previous Literature We carry out a comparison with previously published studies. We compare our results to those obtained in the literature on the effects of later retirement on mortality. When results are non-significant, we also compute the MDE estimates to assess whether each study has the statistical power to estimate the possible impact.

The effect of delaying retirement is not necessarily symmetric with the impact of early retirement, and most of the studies focus on the causal impact of early retirement [START_REF] Coe | Does retirement kill you? Evidence from early retirement windows[END_REF][START_REF] Hernaes | Does retirement age impact mortality?[END_REF][START_REF] Hallberg | Is an early retirement offer good for your health? Quasi-experimental evidence from the army[END_REF][START_REF] Bloemen | The causal effect of retirement on mortality: Evidence from targeted incentives to retire early[END_REF][START_REF] Kuhn | Fatal attraction? Extended unemployment benefits, labor force exits, and mortality[END_REF]. The effects may be different According to the sign of the variation. Possibly there will be no impact of later retirement on mortality, however there could be a positive or negative impact of early retirement on health. We therefore split the sample by making separate comparisons between studies using increase or decrease in retirement ages.

Figure 7 shows our point estimates and confidence intervals at 95%, as well as those obtained in the previous studies. Figure 7 also shows the computation of MDE when results are non-significant. It relies on estimates of papers presented in detail in Table 3. 21Two results stand out from this comparison. First, few studies have enough statistical power to conclusively estimate impact on mortality of retirement age changes. Apart from our study, only [START_REF] Hernaes | Does retirement age impact mortality?[END_REF], [START_REF] Hagen | The effects of increasing the normal retirement age on health care utilization and mortality[END_REF] and [START_REF] Kuhn | Fatal attraction? Extended unemployment benefits, labor force exits, and mortality[END_REF] have enough precision to draw inference on the likely impact. In the latter three cases, the estimated impacts are very close to zero. Secondly, the average impacts remain very small: for all studies together, the average estimate is slightly positive, around 0.0011, for studies focusing on later retirement the impact is slightly negative around -0.0020. We find very similar results when comparing our results with the most precisely estimated effects of reforms delaying retirement: the baseline estimates of Hagen ( 2018) is a non-significant positive point estimate of 0.00028 compared to our estimates of 0.00121, -0.00035 and -0.00107 respectively in our three samples. 4b and4c (resp. columns 2 and 1)

(2) for women aged 62-65 0.005 (0.043) Notes: We report the point-estimates for studies measuring the causal impact of retirement on mortality with the exact source in each paper, i.e. Tables and columns. IV: instrumental variables. RDD: regression discontinuity design DD: difference-in-differences.

External Validity.

All the studies exploiting exogenous changes of retirement age to assess their causal impact on health outcomes, lead to local results, i.e. generalisation to other settings is not possible. Our study faces similar limits. First, the reform does not affect individuals with very long or very short careers, meaning that our results only concern a subset of individuals with average career lengths. Individuals with these careers have specific socio-economic characteristics, which can be endogenous with health status.

Especially, the impact of retirement on mortality could affect individuals with very long careers. Second, this reform does not affect individuals eligible for disability pensions.

Individuals in poor health affected by the reform were able to retire on disability pensions, and thus without postponing their retirement claiming age.22 

Thus, our study shows the impact of increased retirement age for the population affected by the reform, for wage earners with average career length, who represent a large part of the population.

Unobservable impact between ages 60 and 61. In this paper, we find no significant impact of later retirement on mortality from age 61. Thus, there could be an effect between age 60, the earliest age an individual can claim for a pension, and age 61. The only papers in the literature finding an increase in mortality are [START_REF] Kuhn | Fatal attraction? Extended unemployment benefits, labor force exits, and mortality[END_REF] and [START_REF] Fitzpatrick | The mortality effects of retirement: Evidence from Social Security eligibility at age 62[END_REF]. [START_REF] Kuhn | Fatal attraction? Extended unemployment benefits, labor force exits, and mortality[END_REF] find an increase in mortality between ages 50 and 73, following an earlier retirement. Fitzpatrick and Moore (2018) find an increase in mortality at the legal retirement age in the United States. This effect is not due to later retirement, but to the switch to retirement (see Figure 7 and Table 3). In our main samples, as the individuals are all retired, both the treatment and control groups would have experienced such an effect at retirement. This does not preclude a potential short-term effect in the form of delayed impact of the switch to retirement for the treated group, in the case of this effect existing in France. However, to our knowledge, there is no evidence supporting this effect on French data.

Quantification of the Effect in Relative Terms. We have found impact estimates that are non significant, showing both positive and negative signs and relatively small in magnitude, even for MDE estimates. It is important to emphasize he economic significance of the results.

The minimum detectable effect is small in magnitude: a one quarter increase in claiming age is lower than a probability to die by 0.002 (Panel A). This is equivalent to an increase of the probability to die between ages 72 and 79 by 1.29%. This variation is lower than the variation of the death probability between ages 72 and 79 between cohorts 1933 and 1934 (2.84%) and lower than the variation of the death rate at age 72 between cohorts 1933 and 1938 (2%). It follows that, if an effect on mortality occurs due to the reform affecting the youngest cohorts who benefit from a higher life expectancy, this impact is lower than the longevity gains between cohorts. Comparatively, the latter impact could be linked to that of education on mortality. We find a variation which is lower than the 3.6% reduction in ten years mortality thanks to an additional year of education (Lleras-Muney, 2005).

Considering the above comparisons, our estimates suggest that increasing retirement age around the age of 60 has no detrimental impact on mortality over age 65, excluding those individuals with very long or very short careers.

Conclusion

This paper investigates the impact of delaying retirement on mortality among the French population. We identify the causal effect of an increase in claiming age on mortality using the 1993 pension reform in the private sector. We use administrative data which provide detailed information on career characteristics and both birth and death dates. Our results

show that an exogenous increase of the retirement claiming age has no significant impact on the probability to die between ages 61 and 79.

This effect is precisely estimated thanks to a large sample size and the strong explanatory power of the excluded instrument. We use the minimal detectable effect procedure to distinguish between power issues and small effects. this procedure has been largely ignored by previous literature.

Our results show that a pension reform, which has succeeded in delaying retirement age for a subgroup of the population, did so without detrimental effects on mortality over The following Appendix is in four parts. The first contains details on the institutional framework concerning the French pension system and the 1993 reform. The second contains details on the sample. The third contains details about the minimum detectable effect methodology. The last contains robustness checks, based on the construction of alternatives specifications.

A The Institutional Framework

In France, the pension system is a mandatory pay-as-you-go system. Pension amounts depend on the time workers contribute to this system and their best-earning years.

Replacement Rate. The full replacement rate is 0.5. If neither the required contribution length (D) nor the required age (i.e. 65) is reached, the replacement rate decreases by a δ factor for each missing quarter. Therefore, the replacement rate is computed as follows:

τ = 0.5 -δ × max[0, min(4 × (65 -a), D -d)] ( 4 
)
where δ is the minimization coefficient, equals 1.25% per missing contributions quarter, a is the claiming age, d the number of contribution quarters and D, the needed quarters required for a full pension. Before 1993, parameter D was equal to 150 quarters (i.e. 37.5 years) and the pension amount paid was proportional to the average wages of the ten best-earning years. In 1993, the government led by Prime Minister E. Balladur chose to reform the pension system. Following the 1993 reform, D goes gradually from 150 to 160 depending on the cohort. This reform concerned only the private sector. The rules didn't change in other sectors.

The Political Context of the 1993 Pension Reform. The 1993 reform was the first one of the French pension system which aims at increasing the claiming age. Individuals

were not expected this. The reform was adopted 22nd July 1993 during the summer holiday. The decree was published one month after the vote, i.e. 28th of August. The application was scheduled for the 1st January 1994. As there has not been any communication beforehand, individuals could absolutely not anticipate the reform and the ensuing consequences.

The Details of the 1993 Pension Reform.

First, following the 1993 reform, the number of years of contributions required for a full pension was gradually raised from 37.5 to 40 years, cohort by cohort, starting with the 1934 generation. The number of contribution quarters required for a full pension increased by one quarter per year: 151 for the 1934 generation (in 1994) and so on, through to 160 for the 1943 generation (in 2003). Second, the reform raised gradually the number of years required for the pension amount calculation for each generation from 10 to 20 years. This last parameter does not vary within cohort. Third, the reference wage was indexed on prices starting from 1993, but this last measure does not vary by cohort.

We exploit the variation between cohorts and within cohort to identify the causal effect of later retirement on mortality, thus we focus only on the first measure (see Table A2). and so on, and so forth. Table A2 shows the number of additional quarters individuals have to contribute to get a full pension of each even cohort, depending on their contribu- 

B Data Details

This section presents the description of the Cnav data. We observe all retirees still alive, and all those who died between 2003 and 2017. Given we observe mortality outcomes between 2004 and 2017 we do not observe mortality outcomes for the same ages for all the cohorts affected. As a result, we split our sample into two panels including individuals alive at the same age. In the first panel (Panel B),

we observe the probability to die between 65 and 72 for individuals born between 1938 and 1943 (see Table B1). In the second panel (Panel A), we observe probability to die between 72 and 77 for individuals born between 1933 and 1938 (see Table B1).

We compare the sample characteristics to the national statistics from INSEE (the French institute of national statistics). Table B2 shows that the share of women is lower in our sample than in the INSEE data for Panel B and B respectively. Tables B4 andB3 shows the death probabilities per cohort. 

C Additional results

Heterogeneous intensity of the treatment. One may fear that the impact of the reform on claiming age depends on the intensity of treatment. Tables C1 andC2 present the results, controlling for heterogeneous impact of the reform.

Table C1 presents the OLS regression 5 of the impact of the 1993 pension reform on the claiming age, allowing for non-linear impact of the reform, and with control for contribution length at age 60, cohort, gender, and reference wage. C3).

A i = α 0 + 10 r=0 α 2,r 1(∆RCL i = r)+ g α 2,g 1(yob i = g)+ t α 3,t 1(CL 60 i = t)+α 4 X i +ζ i (
Table C2 presents the OLS regression of the impact of the reform on mortality (reduced form), allowing non-linear association between the variation of required contribution length due to the reform and mortality. This regression controls for contribution length at age 60, cohort, gender, and reference wage. Individuals selected are those who had contributed between 80 and 180 quarters, at least once in the private sector, and retired between ages 59 and 67. Panel B (resp. B) selects only individuals born between 1938 and 1943, and alive at age 65 (resp. born between 1933 and 1938, alive at age 72). Table C2 shows there is no significant impact on mortality at 5% when we allow heterogeneous effects -see column "All" of each panel. ∆RCL = 1 0.00281 * 0.00227 0.00244 -0.000401 -0.00330 0.00501 * * -0.00160 (0.00161) (0.00251) (0.00195) (0.00196) (0.00282) (0.00250) (0.00323) ∆RCL = 2 0.000946 -0.0000422 0.00114 -0.00272 -0.00619 * * 0.00348 -0.00242 (0.00170) (0.00267) (0.00206) (0.00213) (0.00307) (0.00268) (0.00534) ∆RCL = 3 0.00150 0.00166 0.000404 -0.00299 -0.00339 -0.000789 (0.00179) (0.00281) (0.00217) (0.00234) (0.00336) (0.00296) ∆RCL = 4 0.00152 0.000451 0.00169 -0.00266 -0.00209 -0.00224 (0.00192) (0.00297) (0.00236) (0.00255) (0.00369) (0.00321) ∆RCL = 5 0.00328 0.000959 0.00480 * -0.00354 -0.00323 -0.00211 (0.00204) (0.00313) (0.00253) (0.00266) (0.00387) (0.00332) ∆RCL = 6 -0.00224 -0.000242 -0.00267 (0.00280) (0.00408) (0.00349) ∆RCL = 7 -0.00473 -0.00281 -0.00508 (0.00293) (0.00428) (0.00364) ∆RCL = 8 -0.00467 -0.00137 -0.00688 * (0.00306) (0.00447) (0.00379) ∆RCL = 9 -0.00248 -0.000908 -0.00249 (0.00317) (0.00464) (0.00392) included 1942-1943 1941-1943 1940-1943 1940-1943 Standard errors in parentheses. p-values in italic.

* p < 0.10, * * p < 0.05, Impact of later retirement on mortality, by wage quartile. Table C7 shows the main results for Panel A, B and C by quartile of reference wage. Reference wage is the average of the 25 best years of wage. Results shows no significant impact at the 1% level. One results over 35 is significant at the 5% level, and 5 are significant at the 10% level. Thus, we conclude that there is no heterogeneous impact by reference wage of later retirement on mortality between ages 61 and 79. 

E Minimum Detectable Effect Analysis

In statistics, there are two types of error when testing if hypothesis H 0 , "the result is zero"

against H 1 , "The result is different from zero" (see Table E1):

-The error type I, which is the probability of rejecting the null hypothesis whereas it is true;

-the error II type which is the probability of accepting the null hypothesis whereas it is false. The error type I is always tested through the p-value computation. Thus, a significant result at the 5% level means that the probability making a mistake when assuming H 1 :

"β = 0" is lower that 5%. We use the p-value to test the probability to make type I error:

P | β σ β | < t α 2 = 1 -α ⇔ P -t α 2 < β σ β < t α 2 = 1 -α If | β σ β | > t α
2 , we reject the null hypothesis at the α level. In other words, if

β σ β ≥ t α 2 ∪ β σ β ≤ -t α
2 , the probability to make a mistake rejecting H 0 hypothesis is lower than 5% (type I error). When a result is non significant, we face a risk of making a type II error, a much more forgotten type of error in economics studies. The error type II is the probability of accepting H 0 : β = 0 while it is false. Usually, we use a 20% power threshold.

The power analysis test for this type of error is:

P | β σ β | ≥ t α 2 |β = κ ⇔ P β σ β ≥ t α 2 ∪ β σ β ≤ -t α 2 |β = κ
This formula can be simplify while the statistical power is compute either under the assumption of beta positive or negative but never both. As a proof, consider A, the event

" β σ β ≥ t α 2 " and B the event " β σ β ≤ -t α 2 " ⇔ P (A ∪ B|β) = κ knowing that A ∩ B = ∅, P (A ∪ B|β) = κ ⇒ P (A|β) + P (B|β) = κ. Moreover, this
two probabilities are conditional to β. Consequently, P (A|β) = 0 ⇒ P (B|β) = 0 and P (B|β) = 0 ⇒ P (A|β) = 0. Graphically, that is equivalent to assume the H 1 distribution is either on the right or on the left to the H 0 distribution, but cannot be on both sides (see Figure E2).

So that, if β > 0 but not significant, P (A ∪ B|β) = κ ⇒ P (A|β) = κ and if β < 0 but not significant, P (A ∪ B|β) = κ ⇒ P (B|β) = κ.

The following details are considering the case β > 0 but not significant.

P (A|β) = κ ⇔ P β σ β ≥ t α 2 |β = k ⇔ P β -β σ β ≥ t α 2 - β σ β |β = k ⇔ Φ β σ β -t α 2 = 1 -k ⇒ β σ β -t α 2 = t 1-κ ⇔ β σ β = t 1-κ + t α 2 ⇔ β = t 1-κ + t α 2 σ β If β > 0, The minimum detectable effect is t 1-κ + t α 2 σ β .
The following details are considering the case β < 0 but not significant.

P (B|β) = κ ⇔ P β σ β ≤ -t α 2 |β = k ⇔ P β -β σ β ≤ -t α 2 - β σ β |β = k ⇔ Φ β σ β + t α 2 = 1 -k ⇒ β σ β + t α 2 = t 1-κ ⇔ β σ β = t 1-κ -t α 2 ⇔ β = t 1-κ -t α 2 σ β If β < 0, the minimum detectable effect is t 1-κ -t α 2 σ β .
The minimum detectable effect (MDE) is the smallest effect we could detect taking into account the probability of being in the treatment group, the size and the variance of The green curve in Figure E1 is the β distribution under the assumption H 1 is true (β = 0). For a β s significance level, H 1 will be rejected if the distribution is in the green area (type II error). Consequently, the power of our test is the red dashed area.

In this paper, we want to test the hypothesis H 0 : "the effect of delaying retirement due to the reform on mortality is equal to 0" against the alternative hypothesis H 1 "the effect of delaying retirement due to the reform is different from 0". We find a non significant negative impact in each panel (Panel A: 0.00121, with a standard error of 0.00074; Panel B: -0.00035, with a standard error of 0.00044; Panel C: -0.00107 with a standard error of 0.00225). In each case, we would like to know if the non significant result is due to a lack power or can be interpreted as a null effect. Thus, we compute the MDE for each sub-sample.

β 1 > (t 1-k + t α/2 )SE( β1 ) Minimum Detectable Effect (6)
where t 1-k + t α/2 = 0.84 + 1.96 = 2.80 (or t 1-k -t α/2 = 0.84 -1.96 = -1.12), according to student table 23 , for a two-tailed test at the 5% level and a power of 20%. 23 See, for example [START_REF] Bloom | Minimum detectable effects: a simple way to report the statistical power of experimental designs[END_REF] Notes: In Panel B, composed by all individuals born between 1938 and 1943, considering the sample size and the share of treated, the smallest effect we could detect is -0.00049. So that, an effect non significant but higher than -0.00049 can lead to the conclusion of an absence of effect but we cannot conclude on a non significant effect lower than -0.00049. This -.00049 effect is equivalent to a variation of death probability by -0.54%. 

F Details on the Main Results

Figure 2

 2 Figure 2 shows that individuals in cohorts unaffected by the reform bunched at 150 quarters, i.e. the requisite for the full rate. From cohort 1934 (the first cohort affected by the reform), bunching at the full rate moves progressively to the right for each cohort affected. It highlights significant behavioural responses to the 1993 reform. Workers in the same cohort are differently affected by the change in required contribution length but are nevertheless affected similarly by the two other parts of the reform.Individuals with very long careers, having exceeded the required contribution length at age 60, were unaffected by the reform, i.e. they would qualify for the full pension rate at age 60 regardless of the reform. Conversely, individuals with short careers, i.e., less than 130 quarters of contribution at age 60, were unaffected by the change in required contribution length as the full-rate pension was acquired at age 65 anyway. Individuals eligible for a disability pension due to their health condition were unaffected by the reform and could still claim a disability pension at age 60.

Figure 1 :

 1 Figure 1: Impact of the 1993 Reform on Contribution Years Necessary to Get a Full-Rate Pension

Figure 2 :

 2 Figure 2: Distribution of Claimants by Contribution Length.

  Selection. The 1993 reform affects all individuals from cohort 1934 onwards. We selected individuals born between 1933 and 1943. One cohort (born in 1933) is unaffected by the reform, while cohorts 1934 to 1943 are progressively more impacted by the changes of incentives. Cohort 1943 is the first cohort to be fully impacted by the 1993 reform, and the last cohort not affected by the following French pension reform. 9 Thus, our sample is made up of individuals (i) born between 1933 and 1943; (ii) who contributed between 80 and 180 quarters at age 60. 10

(

  Panel A), we observe the probability to die between ages 72 and 79 for individuals born between 1933 and 1938. In the second panel (Panel B), we observe the probability to die between ages 65 and 72 for those born between 1938 and 1943. 11 Lastly, we observe the impact of later retirement on the probability to die between ages 61 and 65 for a sub-sample of individuals born between 1942 and 1943 (Panel C).

  in Panel A, compared to 156 quarters in Panel B. The difference between the two samples was expected since individuals in Panel B are more intensively affected by the reform, and thus, must contribute more quarters to obtain a full-rate pension. As expected, additional years of contribution required by the reform to obtain a full-rate is lower in Panel A than in Panel B (0.41 versus 1.29). Apart from the fact that the two samples are affected differently by the reform, they do remain very close to national averages. For instance, the mean claiming age in our data is 61.2 for Panel A (resp. 61.4 for Panel B), which is very close to the national mean claiming age for those who benefit from a pension (61.9 in 2004 according to Benallah and Mette (2009)). Reference wages are also similar in our sample and national statistics. The death probability and the average age of death are higher in Panel A since we observe individuals at older ages. In Panel B, individuals are observed between ages 65 to 72; and in Panel A, between ages 72 and 79. The death probability and the average age at death are different in the above two panels. However, there are different populations observed at different age ranges. Descriptive statistics of Panel C differ from those of Panel A and B. Panel C is a subsample of Panel B: it includes only individuals born in 1942 and 1943, who contributed between 157 and 162 quarters at age 60.

Figure 3 :

 3 Figure 3: Impact of the 1993 Reform on Claiming Age (a) Placebo Test: Cohorts 1931 and 1932 vs 1933

Figure 4 :

 4 Figure 4: Impact of the Reform on Claiming Age

  This equation is the same as Equation (3) but allowing for non linear effect of the number of added quarter due to the reform ∆RCL. Sample: Individuals from Panel A and B. Source: Cnav data 2003-2017.

  the main results of the analysis for the three samples (Panels A, B and C). Column (1) shows the coefficient of an OLS regression of claiming age on mortality. The correlation is negative and significant for the all samples: -0.000125 for men born between 1933 and 1938 (resp. -0.00099 for those born between 1938 and 1943, and -0.00156 for those of Panel C born between 1942 and 1943) and -0.00056 (resp. -0.00042

Figure 5 :

 5 Figure 5: Impact on Mortality by Treatment Intensity

Figure 6 :

 6 Figure 6: Robustness Checks for Sample Selection

  (c) Effect on the Probability to Die between 72 and 79 (Men Panel A) Effect on the Probability to Die between 65 and 72 (Men Panel B) We test several alternatives to our sample restrictions. Our main specification is a selection of individuals who contribute between 80 and 180 quarters at age 60. Source: Cnav data 2003-2017.

Figure 7 :

 7 Figure 7: Point estimates and MDE in our study and previous studies

  5) Individuals selected are those who contributed between 80 and 180 quarters, at least once in the private sector, and retired between ages 59 and 67. Panel A selects only individuals born between 1933 and 1938, alive at age 72 and Panel B selects only individuals born between 1938 and 1943, and alive at age 65. It shows that all cohorts affected, both in Panel A and B, answer to the incentive to retire later. The intensity of the reaction increases with the intensity of the incentive. Taking into account these heterogeneous treatment effects does not change the results (see Table

Figure

  Figure E1: Graphical Representation of Type I Error -2 Tailed-test

FigureA

  Figure E2: Graphical Representation of Statistical Power

  This figure presents the impact of the 1993 reform on the number of quarters of contribution required to reach the full-rate by cohort and contribution length at the ERA, i.e., at age 60. Whatever the contribution length at age 60, a wage-earner born in 1933 is not impacted by the reform (zero added quarter required). Cohort born in 1934 who had contributed at age 60 between 130 and 150 quarters need to delay retirement by one quarter in order to qualify for the full-rate. Cohort born in 1935 who had contributed at age 60 between 131 and 150 quarters need to delay retirement by two quarters to reach the full replacement rate. Those from the same cohort who had contributed 151 quarters at age 60 had to delay retirement by one quarter.
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Notes:

  This enables us to have a wide overview of the impact of later retirement on mortality once the entire cohort has retired and was still living at age 61 for Panel C, at age 65 for Panel B and at age 72 for Panel A. Seeing as the above effects on mortality could arise a long time after retirement, observing the health consequences of later retirement a long time after retirement is of interest. Panel C shows the impact just after retirement, at age 61 to age 65, for cohorts born in 1942 and 1943 who are incited to leave the labour force between age 60 and 61. Panel B shows the effect between age 65 and 72 for individuals born between 1938 and 1942, alive at age 65. Panel A shows the effect between age 72 and 79, on the condition of still living at age 72. Due to data constraints, we have no information on the potential effect on mortality between ages 60 and 61, nor after age 79.

  Table 1 presents descriptive statistics of our main variable of interest for our two samples. The average number of quarters contributed is 153 quarters

Table 1 : Descriptive Statistics of the Variable of Interest Variable Mean Std. Dev. Min. Max. N Panel A -Cohort 1933 to 1938

 1 

	Contribution length (in quarters)	152.94	23.27	80	206	1,900,893
	Contribution length at age 60	148.31	26.49	80	180	1,900,893
	Claiming age	61.24	1.913	60	67	1,900,893
	Reference wage (in euros)	13,695	6,763	0	1,989,700 1,900,893
	∆RCL	0.41	1.12	0	5	1,900,893
	Disability pension	0.18	0.62	0	1	1,900,893
	Age of death	78.94	3.84	72	87.91	478,666
	Death probability between 72 and 79 yo. 0.1612	.	0	1	1,900,893
	Panel B -Cohort 1938 to 1943					
	Contribution length (in quarters)	155.69	22.27	80	206	2,198,258
	Contribution length at age 60	150.38	25.70	80	180	2,198,258
	Claiming age	61.41	2.03	60	66.5	2,198,258
	Reference wage (in euros)	14,704	7,246	0	1,816,800 2,198,258
	∆RCL	1.29	2.66	0	10	2,198,258
	Disability pension	0.18	0.62	0	1	2,198,258
	Age of death	71.87	3.69	65	79.92	393,049
	Death probability between 65 and 72 yo. 0.0899	.	0	1	2,198,258
	Panel C -Cohort 1942 to 1943					
	Contribution length (in quarters)	161.96	4.91	158	187	65,268
	Contribution length at age 60	159.71	1.04	158	161	65,268
	Claiming age	60.65	1.24	60	66.5	65,268
	Reference wage (in euros)	15,639	7,774	0	367,600	65,268
	∆RCL	0.349	0.636	0	2	65,268
	Disability pension	0.112	0.316	0	1	65,268
	Age of death	69.01	3.96	60	75.92	9,940
	Death probability between 61 and 65 yo. 0.028	.	0	1	65,268
	Notes: This table shows descriptive statistics of our samples. Individuals selected in Panel A and B are those
	who contributed at age 60 between 80 and 180 quarters, at least once in the private sector, and retire between
	ages 59 and 67. Moreover, Panel A selects individuals born between 1933 and 1938, alive at age 72 while Panel
	B selects individuals born between 1938 and 1943, alive at age 65. Panel C includes individuals who contributed
	between 157 and 162 quarters, born between 1942 and 1943, alive at age 61.			
	Source: Cnav data 2003-2017.					

Table 2 :

 2 Main Estimates of the Impact of Delaying Retirement on Mortality.

		(1)	(2)	(3)	(4)
		OLS	Reduced Form 1st stage	2SLS	Obs.
	Dependant var.	q i	q i	A i	q i
	Explanatory var.	A i	∆RCL	∆RCL	Âi
	Panel A: Cohorts 1933 to 1938, observed between ages 72 and 79
	All	-0.00064***	0.00026	0.56020*** 0.00047 1,900,893
		(0.00005)	(0.00041)	(0.00684) (0.00074)
		0.00000	0.52294	0.00000	0.52298
	Male	-0.00125***	-0.00025	0.67153*** -0.00037 1,081,343
		(0.00008)	(0.00063)	(0.00941) (0.00094)
		0.00000	0.69650	0.00000	0.69646
	Female	-0.00056***	0.00059	0.42517*** 0.00140	819,550
		(0.00005)	(0.00052)	(0.01013) (0.00122)
		0.00000	0.25359	0.00000	0.25379
	Panel B:				

Cohorts 1938 to 1943, observed between ages 65 and 72

  

	All	-0.00049***	-0.00023	0.64607*** -0.00035 2,198,258
		(0.00003)	(0.00028)	(0.00603) (0.00044)	
		0.00000	0.42299	0.00000	0.42293	
	Male	-0.00099 * * *	0.00004	0.69616 * * *	0.00006 1,283,687
		(0.00005)	(0.00042)	(0.00788) (0.00060)	
		0.00000	0.91704	0.00000	0.91703	
	Female	-0.00042 * * *	-0.00043	0.58855 * * *	-0.00073	914,571
		(0.00004)	(0.00035)	(0.00941) (0.00060)	
		0.00000	0.22495	0.00000	0.22486	
	Panel C:					

Cohorts 1942 to 1943, observed between ages 61 and 65

  Individuals retired between ages 59 and 67, who contributed at least once in the private sector. Panel A (resp. B) includes those who contributed at age 60 between 80 and 180 quarters;

	All	-0.00122***	-0.00126	1.18065*** -0.00107	65,268
		(0.00007)	(0.00266)	(0.08152) (0.00225)
		0.00000	0.63664	0.00000	0.63636
	Male	-0.00156***	-0.00185	1.23750*** -0.00149	40,993
		(0.00010)	(0.00378)	(0.10438) (0.00305)
		0.00000	0.62554	0.00000	0.62515
	Female	-0.00059***	-0.00001	1.09254*** -0.00001	24,275
		(0.00010)	(0.00323)	(0.13049) (0.00296)
		0.00000	0.99738	0.00000	0.99738

Standard errors in parentheses. P-values in italics. * p < 0.10, * * p < 0.05, * * * p < 0.01 Note: A i is the claiming age in quarter of individual i; q i a dummy equal 1 if died; ∆RCL the number of added quarter required due to the reform; Âi the claiming age variation due to the reform, in quarter. Column (1) is the association between claiming age and mortality; column (2) the impact of the reform on mortality; column (3) the impact of the reform on claiming age; column (4) the impact of later retirement on mortality. All regressions include controls for year of birth, dummies for contribution length at age 60, gender, reference wage and disability pension. Details of control variables coefficients in Tables

F1 to F9

. Samples:

  Panel A and B, we test several alternative specifications. 20 Figure6shows the causal effect of later retirement on mortality for panels A and B depending on the sample selection.

	Our main specification is a selection of individuals who contribute between 80 and 180
	quarters at age 60. Figures 6b, 6d and 6f (Panel A) show the estimated causal impact of
	later retirement on the probability to die between ages 72 and 79. Figures 6a, 6c and 6e
	(Panel B) show the same results between ages 65 and 72 with various sample selections
	based on contribution length at age 60. For the whole Panel A (resp. B), this effect is
	non-significant in 14 (resp. 16) over 18 sample tested (See Figures 6b and 6a) at 5%,
	and never significant at 1%. When sub-samples are estimated by gender, the results are
	never significant.

Additional Controls. Our data provides little information concerning individuals' socio-economic characteristics. The addition of control variables could modify the results. We use Echantillon interrégime des retraités (EIR) data, an administrative dataset of retirees born in early October of every over year (see details in Appendix D). This data is smaller than the CNAV data, but includes individual characteristics such as children, marital status, and socio-professional characteristics. We rerun our model on this data, without control, as in Cnav data, and with control for marital status, profession and children (see Table

Table 3 :

 3 Literature Review on the Impact of Retirement on Mortality

	Point	estimates		-0.0533 (0.0414)	Table 9 (column 2)	0.0072 (0.07)	Table 9 (column 4)	0.002 (0.004)	Table 4 (column 2)	0.002 (0.005)	Table 4 (column 4)	0.025 (0.026)	Table 4 (column 6)	0.066 (0.073)	Table 4 (column 8)	Early retirement offer	reduces mortality	-0.026 (0.014)	Table 2 (column 3)		0.0135 (0.0043)	Table 2 (column 1)	0.0185 (0.0049)	Table 2 (column 2)	0.0058 (0.0049)	Table 2 (column 3)	0.000283 (0.000454)	Table 9 (column 7)	-0.024 (0.008)	Tables
	Outcome		Mortality	(1) within 4 years :		(2) within 6 years :	Mortality	(1) by age 67		(2) by age 70		(3) by age 74		(4) by age 77		Causes of death	ages 56-70	Mortality	within 5 years	Monthly mortality counts	(1) All		(2) Men		(3) Women	Mortality	by age 69		5-year mortality rate	(1) for men aged 62-65
	Method		IV				DD and IV									DD		IV		RDD						DD			IV
	Pension rules or reform		Age specific retirement	incentives of the	US Social Security system		Introduction of	early retirement scheme								Introduction of	early retirement scheme	Early retirement	reform	Early Retirement	Age (62)					Reform increasing	incentives to	retire later	Reform that	induced delayed	retirement
	Country	Population	USA	HRS, blue-and white-	collar workers, men		Norway	register data								Sweden	Military	The Netherlands	civil servant, men	USA	National Center	for Health Statistics,	people born btw	1921 and 1948		Sweden	local government	workers, women	The Netherlands	people born btw	1943 and 1954
	Authors (year)		Coe and Lindeboom (2008)				Hernaes et al. (2013)									Hallberg et al. (2015)		Bloemen et al. (2017)		Fitzpatrick and Moore (2018)						Hagen (2018)			Zulkarnain and Rutledge (2018)

Table 4b

 4b 

	(column 5)	0.0147 (0.0071)	Table 3 (column 1, row A. IV)	0.0169 (0.0078)	Table 4 (column 2, row B. IV)	-0.0003 (0.0219)	Table 4 (column 3, row B. IV)	-0.0016 (0.0057)	Table 3 (column 4, row A. IV)
	Mortality by age 73	(1) Men		(2) Blue-collar men		(3) White-collar men		(4) Women	
	DD and IV								
	Extension of early	retirement scheme							
	Austria								
	Kuhn et al. (2019)								1
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Table A1

 A1 

presents the progressive increase in required contribution duration (D) following the reform, starting from 1934 cohort. Individuals born in 1933 or before, have to contribute 150 quarters to benefit from a full replacement rate. Cohort 1934 have to contribute 151 quarters to get a full pension, cohort 1935 have to contribute 152 quarters

Table A1 :

 A1 Progressive Increase in Required Contribution Length in Private Sector, due to the 1993 Reform.

	Birth year	Nb of contr. quarters (to get a full pension)
	1933 and before	150
	1934	151
	1935	152
	1936	153
	1937	154
	1938	155
	1939	156
	1940	157
	1941	158
	1942	159
	1943 and after	160

Note: Individuals born in 1933 or before, have to contribute 150 quarters to benefit for a full replacement rate, those born in 1934 have to contribute 151 quarters, and so on.

Table A2 :

 A2 Variation of Required Contribution Length due to the Reform

	Variation of required contribution length	Cohort	Contribution length at age 60
	∆RCL		
		1930	All
		1932	All
	0	1934	∈ [0; 130] ∪ [151; +∞[
		1936	∈ [0; 130] ∪ [153; +∞[
		1938	∈ [0; 130] ∪ [155; +∞[
		1940	∈ [0; 130] ∪ [157; +∞[
		1942	∈ [0; 130] ∪ [159; +∞[
	1	1934 1936	∈ [131; 151[ ∈ ({131}; {152})
		1938	∈ ({131}; {154})
		1940	∈ ({131}; {156})
		1942	∈ ({131}; {158})
	2	1936 1938	∈ ({132}; {151}) ∈ ({132}; {153})
		1940	∈ ({132}; {155})
		1942	∈ ({132}; {157})
	3	1936 1938	∈ [133; 151[ ∈ ({133}; {152})
		1940	∈ ({133}; {154})
		1942	∈ ({133}; {156})
	4	1938	∈ [134; 151[
		1940	∈ ({134}; {153})
		1942	∈ ({134}; {155})
	5	1938	∈ [135; 151[
		1940	∈ ({135}; {152})
		1942	∈ ({135}; {154})
	6	1940	∈ ({136}; {151})
		1942	∈ ({136}; {153})
	7	1940	∈ [137; 151[
		1942	∈ ({137}; {152})
	8	1942	∈ ({138}; {151})
	9	1942	∈ [139; 151[
	Note: Individuals born in 1934 and who contribute between 131 and 150 quarters at age
	60 are required to contribute one additional quarter following the reform (∆RCL = 1).
	Individuals born in 1936 and who contribute 131 or 152 quarters at age 60 are also
	required to contribute one additional quarter following the reform.

tion duration at 60. Individuals born in 1934 and who contribute between 131 and 150 quarters at age 60 are required to contribute one additional quarter following the reform (∆RCL = 1). Individuals born in 1936 and who contribute 131 or 152 quarters at age 60 are also required to contribute one additional quarter following the reform.

  Table B1 describes cohorts 1933 to 1943 observed in the data. For cohort 1933, Cnav data includes information about death between ages 71 and 84; for cohort 1934, information about death between ages 70 and 83.

Table B1 :

 B1 Description of Cohorts

	Year of birth	Death observed from age to age
	1933	69	84
	1934	68	83
	1935	67	82
	1936	66	81
	1937	65	80
	1938	64	79
	1940	63	78
	1941	62	77
	1942	61	76
	1943	60	75
	Note: For cohort 1933, Cnav data includes in-
	formation about death between ages 71 and 84;
	for cohort 1934, information about death between
	ages 70 and 83.		

Table B2 :

 B2 Share of the Sample per Cohort and Gender

			Men		Women
	Year of birth	N	Share % INSEE	N	Share % INSEE Total
	Panel A :				

Cohort 1933 to 1938, alive at age 72 Panel C : Cohort 1942 to 1943, alive at age 61

  This table shows the share of men and women in each cohort of our study. Samples include individuals who contributed at least once in the private sector, and retired between ages 59 and 67. Moreover, Panel A selects individuals who contributed between 80 and 180 quarters at age 60, born between 1933 and 1938, alive at age 72. Panel B selects those who contributed between 80 and 180 quarters at age 60, born between 1938 and 1943, and alive at age 65. Panel C selects those who contributed between 157 and 162 quarters at age 60, born between 1942 and 1943, and alive at age 61. This table also shows national statistics from INSEE (the French institute of national statistics). Cohort 1933 in Panel A includes 303,324 individuals, and 56.89 % of them are men.

	1942	20,564	63.28	48.96	11,934 36.72	51.04	32,498
	1943	20,429	62.34	49.01	12,341 37.66	50.99	32,770
	Total	40,993	62.81	48.27	24,275 37.19	51.73	65,268

Note: Source: Cnav data 2003-2017 and Insee data.

Table B3 :

 B3 Death Rate byCohort -Cohorts 1933 to 1938 This table shows the death rate by cohort for individuals selected in Panel A, and compared to death rate in the whole French population. Panel A includes individuals who contributed at least once in the private sector, and retired between ages 59 and 67, who contributed between 80 and 180 quarters at age 60, born between 1933 and 1938, alive at age 72. 2% individuals born in 1933 in Panel A died between ages 72 an 73, which is higher than the french death rate for this cohort (1.87% for the cohort 1933).

						Between ages		
	year of birth	72 and 73	73 and 74	74 and 75	75 and 76	76 and 77	77 and 78	78 and 79
		Panel A Insee Panel A Insee Panel A Insee Panel A Insee Panel A Insee Panel A Insee Panel A Insee
	1933	2.00	1.87 2.15	1.20 2.24	2.15 2.40	2.39 2.54	2.59 2.60	2.73 2.82	3.05
	1934	1.97	1.82 2.10	1.96 2.19	2.11 2.30	2.25 2.42	2.43 2.60	2.67 2.71	2.91
	1935	1.94	1.78 2.05	1.92 2.18	2.05 2.31	2.22 2.44	2.41 2.55	2.65 2.63	2.78
	1936	1.97	1.78 1.94	1.83 2.05	1.95 2.21	2.15 2.38	2.38 2.40	2.46 2.67	2.79
	1937	1.88	1.71 1.95	1.83 2.07	1.95 2.23	2.15 2.29	2.28 2.47	2.55 2.64	2.79
	1938	1.80	1.67 1.90	1.79 2.02	1.91 2.11	2.06 2.29	2.31 2.41	2.51 2.65	2.85
	Total	1.92		2.01		2.12		2.26		2.39	2.50	2.69
	Note:								

Source: Cnav data 2003-2017 and Insee life table by cohort data

Table B4 :

 B4 Death Rate per Cohort -Cohorts 1938 to 1943 This table shows the death rate per cohort for individuals selected in Panel B, and compared to death rate in the whole French population. Panel B includes individuals who contributed at least once in the private sector, and retired between ages 59 and 67, who contributed between 80 and 180 quarters at age 60, born between 1938 and 1943, and alive at age 65. 0.60% individuals born in 1938 in Panel B died between ages 65 an 66, which is lower than the French death rate for this cohort ( 1.11% for the cohort 1938). Source: Cnav data 2003-2017 and Insee life table by cohort data

								Between age
	year of birth	65 and 66	66 and 67	67 and 68	68 and 69	69 and 70	70 and 71	71 and 72
		Panel B Insee Panel B Insee Panel B Insee Panel B Insee Panel B Insee Panel B Insee Panel B Insee
	1938	0.60	1.11 1.17	1.15 1.28	1.21 1.35	1.28 1.42	1.36 1.50	1.45 1.54	1.52
	1939	1.05	1.07 1.16	1.11 1.25	1.18 1.36	1.30 1.44	1.36 1.43	1.41 1.53	1.51
	1940	1.05	1.04 1.17	1.08 1.21	1.13 1.29	1.24 1.32	1.27 1.44	1.40 1.49	1.49
	1941	1.04	1.02 1.14	1.09 1.19	1.14 1.29	1.24 1.33	1.31 1.37	1.40 1.46	1.48
	1942	1.07	1.02 1.16	1.09 1.19	1.14 1.19	1.18 1.29	1.26 1.38	1.39 1.46	1.46
	1943	1.05	1.03 1.11	1.07 1.19	1.15 1.23	1.21 1.29	1.30 1.33	1.37 1.44	1.47
	Total	0.798		1.15		1.22		1.28		1.35	1.41	1.48
	Note:								

Table B5 :

 B5 Death Rate per Cohort -Cohorts 1942 to 1943 This table shows the death rate per cohort for individuals selected in Panel C, and compared to death rate in the whole French population. Panel C includes individuals who contributed at least once in the private sector, and retired between ages 59 and 67, who contributed between 157 and 162 quarters at age 60, born between 1942 and 1943, and alive at age 61. Source: Cnav data 2003-2017 and Insee life table by cohort data

					Between age
	year of birth	61 and 62	62 and 63	63 and 64	64 and 65
		Panel C Insee Panel C Insee Panel C Insee Panel C Insee
	1942	0.34	0.81 0.68	0.87 0.85	0.92 0.92	0.97
	1943	0.64	0.81 0.79	0.85 0.67	0.92 0.86	0.97
	Total	0.49		0.74		0.76	0.89

Note:

Table B6 :

 B6 Table B6 shows the number of individuals affected by the reform per number of additional quarters they had to contribute following the reform. Individuals selected are those who contribute between 80 and 180 quarters, at least once in the private sector Share of Each Cohort Affected by the Reform This table shows the number of individuals affected by the reform, by number of added quarter they had to contribute following the reform. Samples include individuals who contributed at least once in the private sector, and retired between ages 59 and 67. Moreover, Panel A selects individuals who contributed between 80 and 180 quarters at age 60, born between 1933 and 1938, alive at age 72. Panel B selects those who contributed between 80 and 180 quarters at age 60, born between 1938 and 1943, and alive at age 65. Panel C selects those who contributed between 157 and 162 quarters at age 60, born between 1942 and 1943, and alive at age 61. In Panel B, there are 288,625 individuals born in 1938 who do not have to contribute more following the reform and 46,140 individuals who have to contribute five additional quarters following the reform if they want a full replacement rate.

	and who retire between ages 59 and 67. In Panel B, there are 288,625 individuals born
	in 1938 who do not have to contribute more following the reform and 46,140 individuals
	who have to contribute five additional quarters to get a full pension. In Panel A, there
	are 51,219 individuals born in 1934 who have to contribute one additional quarter to get
	a full pension.											
				Added quarter required due to the reform			
	Year of birth	0	1	2	3	4	5	6	7	8	9	10
	Panel A											
	1933	303,324	0	0	0	0	0	0	0	0	0	
	1934	263,619 51,219	0	0	0	0	0	0	0	0	
	1935	261,162	5,407 47,932	0	0	0	0	0	0	0	
	1936	262,654	5,869 5,764 45,698	0	0	0	0	0	0	
	1937	259,601	5,515 6,027 5,318 43,777	0	0	0	0	0	
	1938	262,686	5,770 5,999 5,913 5,294 42,345	0	0	0	0	
	Total	1,613,046 73,780 65,722 56,929 49,071 42,345	0	0	0	0	
	% Total	84.86	3.88	3.46	2.99	2.58	2.23	0	0	0	0	
	Panel B											
	1938	288,625	6,325 6,539 6,478 5,786 46,140	0	0	0	0	
	1939	293,831	6,742 6,883 6,435 6,620 6,177 45,083	0	0	0	
	1940	276,442	6,911 6,941 6,318 6,377 6,590 6,560 41,301	0	0	
	1941	258,179	6,515 7,149 6,229 6,336 5,943 6,386 5,701 36,067	0	
	1942	278,258	7,345 7,884 7,210 6,812 6,599 7,243 6,800 6,267 36,838	
	1943	292,844	8,243 8,559 7,909 7,867 7,469 7,847 7,341 7,534 6,903 36,877
	Total	1,688,179 42,081 43,955 40,579 39,798 78,918 73,119 61,143 49,868 43,741 36,877
	% Total	76.80	1.91	2.00	1.85	1.81	3.59	3.33	2.78	2.27	1.99	1.68
	Panel C											
	1942	27,326	5,172	0	0	0	0	0	0	0	0	
	1943	20,947	6,039 5,784	0	0	0	0	0	0	0	
	Total	48,273	11,211 5,784	0	0	0	0	0	0	0	
	% Total	73.96	17.18 8.86 0	0	0	0	0	0	0	0	
	Source: Cnav data 2003-2017.										

Note:

Table C1 :

 C1 Effect of the Reform on Claiming Age -Control for Heterogeneous Treatment Effect This table presents the OLS regression of the impact of the 1993 pension reform on the claiming age, allowing non-linear impact of the reform, and with control for contribution length at age 60, cohort, gender, and reference wage. Samples include individuals who contributed at least once in the private sector, and retired between ages 59 and 67. Moreover, Panel A selects individuals who contributed between 80 and 180 quarters at age 60, born between 1933 and 1938, alive at age 72. Panel B selects those who contributed between 80 and 180 quarters at age 60, born between 1938 and 1943, and alive at age 65. Panel C selects those who contributed between 157 and 162 quarters at age 60, born between 1942 and 1943, and alive at age 61. It shows all cohorts affected answer to the incentive to retire later. The intensity of the reaction increases with the intensity of the incentive.

		Panel A: 1933 -1938	Panel B: 1938 -1943	Panel C:
								1942	-
								1943
		All	Men	Women	All	Men	Women	All
	∆RCL = 0	Ref.	.	.	Ref.	.	.	Ref.
	∆RCL = 1	0.873 * * *	1.004 * * * 0.724 * * * 1.840 * * *	1.847 * * * 1.856 * * *	1.633 * * *
		(0.0304) (0.0419) (0.0449) (0.0394) (0.0470) (0.0673)	(0.0943)
	∆RCL = 2	1.420 * * *	1.695 * * * 1.081 * * * 2.596 * * *	2.659 * * * 2.545 * * *	2.229 * * *
		(0.0325) (0.0454) (0.0476) (0.0427) (0.0513) (0.0721)	(0.156)
	∆RCL = 3	1.898 * * *	2.196 * * * 1.515 * * * 3.359 * * *	3.443 * * * 3.292 * * *	
		(0.0349) (0.0484) (0.0511) (0.0469) (0.0561) (0.0798)	
	∆RCL = 4	2.316 * * *	2.790 * * * 1.750 * * * 4.022 * * *	4.191 * * * 3.824 * * *	
		(0.0377) (0.0519) (0.0557) (0.0512) (0.0615) (0.0865)	
	∆RCL = 5	2.866 * * *	3.421 * * * 2.196 * * * 4.480 * * *	4.803 * * * 4.118 * * *	
		(0.0407) (0.0559) (0.0603) (0.0534) (0.0646) (0.0894)	
	∆RCL = 6				5.344 * * *	5.735 * * * 4.878 * * *	
					(0.0562) (0.0681) (0.0939)	
	∆RCL = 7				6.085 * * *	6.551 * * * 5.489 * * *	
					(0.0587) (0.0713) (0.0979)	
	∆RCL = 8				6.580 * * *	7.037 * * * 6.017 * * *	
					(0.0613) (0.0746) (0.102)	
	∆RCL = 9				6.860 * * *	7.311 * * * 6.330 * * *	
					(0.0636) (0.0775) (0.106)	
	∆RCL = 10				6.995 * * *	7.478 * * * 6.476 * * *	
					(0.0659) (0.0805) (0.109)	
	N	1,900,893 1,081,343 819,550 2,198,258 1,283,687 914,571	65,268
	Standard errors in parentheses						
	Source: Cnav data 2003-2017.					

* p < 0.10, * * p < 0.05, * * * p < 0.01 Note:

Table C2 :

 C2 Effect of the Reform on the Mortality -Reduced Form with Non-linear Effect

		Panel A: 1933 -1938	Panel B: 1938 -1943	Panel C:
								1942	-
								1943
		All	Men	Women	All	Men	Women	All
	∆RCL = 0	Ref.	.	.	Ref.	.	.	Ref.

  This table presents the OLS regression of the impact of the reform on mortality (reduced form), allowing non-linear association between the variation of required contribution length due to the reform and mortality. This regression controls for contribution length at age 60, cohort, gender, and reference wage. Samples include individuals who contributed at least once in the private sector, and retired between ages 59 and 67. Moreover,Panel A selects individuals who contributed between 80 and 180 quarters at age 60, born between 1933 and 1938, alive at age 72. Panel B selects those who contributed between 80 and 180 quarters at age 60, born between 1938 and 1943, and alive at age 65. Panel C selects those who contributed between 157 and 162 quarters at age 60, born between 1942 and 1943, and alive at age 61.

	∆RCL = 10		-0.00325	-0.00172	-0.00268
			(0.00329) (0.00483) (0.00405)
	N	1,900,893 1,081,343	819,550 2,198,258 1,283,687	914,571	65,268
	Standard errors in parentheses			
	Source: Cnav data 2003-2017.			

* p < 0.10, * * p < 0.05, * * * p < 0.01 Note:

Table C3 :

 C3 Effect of Later Retirement on Mortality -Control for Heterogeneous Treatment Effect

		All	Men	Women
	Panel A: 1933 to 1938, alive at age 72
	Claiming age 0.000759	0.000164	0.00131
		(0.000618) (0.000800) (0.000994)
	N	1,900,893 1,081,343	819,550
	Panel B: 1938 to 1943, alive at age 65
	Claiming age -0.000519 -0.000270 -0.000441
		(0.000397) (0.000544) (0.000535)
	N	2,198,258 1,283,687	914,571
	Panel C: 1942 to 1943, alive at age 61
	Claiming age -0.000993	-0.00165	0.000498
		(0.00197) (0.00278) (0.00239)
	N	65,268	40,993	24,275
	Standard errors in parentheses		
	Note: This table presents the second stage of 2SLS regression
	of the impact of later retirement on mortality, allowing for
	non-linear impact of the reform, and with control for contri-
	bution length at age 60, cohort, gender, and reference wage.
	Samples include individuals who contributed at least once in
	the private sector, and retired between ages 59 and 67. More-
	over, Panel A selects individuals who contributed between 80
	and 180 quarters at age 60, born between 1933 and 1938, alive
	at age 72. Panel B selects those who contributed between 80
	and 180 quarters at age 60, born between 1938 and 1943, and
	alive at age 65. Panel C selects those who contributed between
	157 and 162 quarters at age 60, born between 1942 and 1943,
	and alive at age 61.			
	Source: Cnav data 2003-2017.		

* p < 0.10, * * p < 0.05, * * * p < 0.01

Table C6 :

 C6 Effect of later retirement on death probability by age -Panel C (and extended panels C)

		(1)	(2)	(3)	(4)
		btw 61 and 62 btw 62 and 63 btw 63 and 64 btw 63 and 64
	Claiming age	-0.00108	-0.00007	-0.00133**	0.00015
		(0.00097)	(0.00058)	(0.00055)	(0.00063)
		0.26161	0.90246	0.01453	0.81142
	N	65,268	95,298	123,634	122,787
	Cohorts				

  This is the second stage of 2SLS. Individuals selected are those who have contributed between 158 and 162 quarters, at least once in the private sector. First column includes individuals alive at age 61, retired before age 61 born between 1942 and 1943. Second column includes individuals alive at age 62, retired before age 62 and born between 1941 and 1943, and so on and so forth until last column, which includes individuals alive at age 64, retired before age 64 and born between 1940 and 1943. Source: Cnav data 2003-2017.

* * * p < 0.01 Note:

Table C7 :

 C7 Effect of Later Retirement on Mortality -by reference wage quartile

		1st quartile 2nd quartile 3rd quartile 4th quartile
	Panel A: 1933 to 1938, alive at age 72		
	All	Claiming age	0.00320 *	0.00159	-0.000134	-0.000777
			(0.00172)	(0.00174)	(0.00118)	(0.000911)
		N	479,408	478,472	471,662	471,351
	Men	Claiming age	0.00425 *	-0.00306	-0.00220	-0.000308
			(0.00230)	(0.00201)	(0.00166)	(0.00109)
		N	271,416	270,123	274,609	265,195
	Women Claiming age -0.000374	0.00773 * *	-0.00173	0.00209 *
			(0.00233)	(0.00381)	(0.00169)	(0.00123)
		N	209,821	204,590	201,574	203,565
	Panel B: 1938 to 1943, alive at age 65		
	All	Claiming age -0.00000801	0.00106	-0.000636	0.000327
		(0.000794)	(0.00106)	(0.000821)	(0.000651)
		N	554,078	551,869	549,182	543,129
	Men	Claiming age	-0.00107	-0.000702	-0.00197 *	-0.000313
			(0.00116)	(0.00140)	(0.00107)	(0.000845)
		N	320,922	322,215	320,413	320,137
	Women Claiming age	0.000968	-0.00253 *	0.000401	-0.000738
			(0.00113)	(0.00136)	(0.00114)	(0.000835)
		N	232,902	229,361	223,747	228,561
	Panel C: 1942 to 1943, alive at age 61		
	All	Claiming age	0.000639	-0.00306	-0.00313	0.00154
			(0.00353)	(0.00468)	(0.00387)	(0.00397)
		N	16,327	16,333	16,482	16,126
	Men	Claiming age	-0.00339	-0.00204	-0.00250	-0.00118
			(0.00532)	(0.00586)	(0.00553)	(0.00570)
		N	10,281	10,249	10,485	9,978
	Women Claiming age	0.00479	0.00312	-0.00938	-0.000843
			(0.00495)	(0.00539)	(0.00654)	(0.00352)
		N	6,167	6,038	6,019	6,051
	Standard errors in parentheses				
	* p < 0.10, * * p < 0.05, * * * p < 0.01			
	Note: This table presents the second stage of 2SLS regression, by reference wage quartile, of the
	impact of later retirement on mortality, with control for contribution length at age 60, cohort,
	gender, and reference wage. Samples include individuals who contributed at least once in the
	private sector, and retired between ages 59 and 67. Moreover, Panel A selects individuals who
	contributed between 80 and 180 quarters at age 60, born between 1933 and 1938, alive at age 72.
	Panel B selects those who contributed between 80 and 180 quarters at age 60, born between 1938
	and 1943, and alive at age 65. Panel C selects those who contributed between 157 and 162 quarters
	at age 60, born between 1942 and 1943, and alive at age 61.		
	Source: Cnav data 2003-2017.				

Table D2

 D2 

		: Effect of Later Retirement on Mortality
		-using other specification	
		(1)	(2)	(3)	(4)
		iv-Probit iv-GMM RF probit RF logit
	Panel A: 1930 to 1938, alive at age 72	
	Claiming age 0.00569	0.00122 *		
		(0.00351) (0.000628)		
	Reform			0.00326 *	0.00582
				(0.00197) (0.00382)
	N	1,900,893 1,900,893 1,900,893 1,900,893
	Panel B: 1938 to 1943, alive at age 65	
	Claiming age 0.00417	0.000647		
		(0.00277) (0.000440)		
	Reform			0.00254	0.00506
				(0.00184) (0.00366)
	N	2,198,258 2,198,258 2,198,258 2,198,258
	Panel C: 1942 to 1943, alive at age 61	
	Claiming age -0.0283	-0.00107		
		(0.0366) (0.00225)		
	Reform			-0.0220	-0.0431
				(0.0425)	(0.0980)
	N	65,268	65,268	65,268	65,268
	* p < 0.10, * * p < 0.05, * * * p < 0.01		
	Note: This table presents the results using IV-probit (1); ; IV GMM (2); and reduced form using a
	probit (3) and using a logit (4). Pseudo 2SLS (ie. the first stage is a OLS regression, the second stage
	is a Logit regression, using the claiming age estimated at the first stage as a dependant variable)
	is not included because of its irrelevance in presence of endogeneity. The coefficient reported in
	column (1) is the average marginal effect. All the regressions include controls for contribution
	length at age 60, cohort, gender, and reference wage. Samples include individuals who contributed
	at least once in the private sector, and retired between ages 59 and 67. Moreover, Panel A selects
	individuals who contributed between 80 and 180 quarters at age 60, born between 1933 and 1938,
	alive at age 72. Panel B selects those who contributed between 80 and 180 quarters at age 60, born
	between 1938 and 1943, and alive at age 65. Panel C selects those who contributed between 157
	and 162 quarters at age 60, born between 1942 and 1943, and alive at age 61.	
	Source: Cnav data 2003-2017.			

Table E1 :

 E1 The two types of error when testing H 0

		True Value
		H 0 is true	H 1 is true
	Measured value	= 0 ⇔ H 0 is accepted = 0 ⇔ H 0 is rejected Error type I OK	Error type II OK

  for Student table.

Table E2 :

 E2 Minimum Detectable Effect

	Specification	β	SE	N	MDE	Variation in
						mortality
	Panel A -All	0.00047 0.00074 1,900,893 0.002072	1.29%
	Panel A -Men	-0.00037 0.00094 1,081,343 -0.0010528	-0.65%
	Panel A -Women 0.0014 0.00122 819,550	0.003416	2.12%
	Panel B -All	-0.00035 0.00044 2,198,258 -0.00049	-0.55%
	Panel B -Men	0.00006 0.0006 1,283,687	0.00168	1.87%
	Panel B -Women -0.00073 0.0006	914,571	-0.000672	-0.75%
	Panel C -All	-0.00107 0.00225	65,268	-0.00252	-9.00%
	Panel C -Men	-0.00149 0.00305	40,993	-0.003416	-12.20%
	Panel C -Women -0.00001 0.00296	24,275	-0.0033152	-11.84%

Table F1 :

 F1 Detailed Main results -Panel A, all Standard errors in parentheses. * p<.10, ** p<0.05, *** p<0.01. P-values in italics. This table presents the main results with the detail of coefficients for the following control variables: cohort, gender, reference wage and a dummy for being recipient of a disability pension. The regressions also include control for contribution length at age 60. Individuals selected are those who had contributed between 80 and 180 quarters at age 60, at least once in the private sector, and retired between ages 59 and 67, born between 1933 and 1938, alive at age 72. Source: Cnav data 2003-2017.

		(1)	(2)	(3)	(4)
		Naive analysis Reduced form	1 st stage	2 nd stage
	Claiming age (in quarter) -0.00064***			0.00047
		(0.00005)			(0.00074)
		0.00000			0.52298
	Number of added quarters		0.00026	0.56020***	
			(0.00041)	(0.00684)	
			0.52294	0.00000	
	Born in 1933	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	born in 1934	-0.00472***	-0.00489***	0.07040*** -0.00492***
		(0.00094)	(0.00094)	(0.01454)	(0.00095)
		0.00000	0.00000	0.00000	0.00000
	born in 1935	-0.00696***	-0.00726***	0.11107*** -0.00731***
		(0.00094)	(0.00095)	(0.01465)	(0.00097)
		0.00000	0.00000	0.00000	0.00000
	born in 1936	-0.01129***	-0.01174***	0.16740*** -0.01182***
		(0.00093)	(0.00096)	(0.01484)	(0.00100)
		0.00000	0.00000	0.00000	0.00000
	born in 1937	-0.01173***	-0.01231***	0.20377*** -0.01240***
		(0.00093)	(0.00098)	(0.01506)	(0.00104)
		0.00000	0.00000	0.00000	0.00000
	born in 1938	-0.01492***	-0.01567***	0.31220*** -0.01582***
		(0.00092)	(0.00100)	(0.01534)	(0.00111)
		0.00000	0.00000	0.00000	0.00000
	Pension	-0.00000***	-0.00000***	0.00004*** -0.00000***
		(0.00000)	(0.00000)	(0.00000)	(0.00000)
		0.00000	0.00000	0.00000	0.00000
	Disability pension	0.08964***	0.09406***	-6.93274*** 0.09733***
		(0.00089)	(0.00082)	(0.01414)	(0.00516)
		0.00000	0.00000	0.00000	0.00000
	Gender	-0.10797***	-0.10783*** -0.21539*** -0.10773***
		(0.00064)	(0.00065)	(0.01409)	(0.00067)
		0.00000	0.00000	0.00000	0.00000
	N	1,900,893	1,900,893	1,900,893	1,900,893

Note:

Table F2 :

 F2 Detailed Main results -Panel A, men Standard errors in parentheses. * p<.10, ** p<0.05, *** p<0.01. P-values in italics. This table presents the main results with the detail of coefficients for the following control variables: cohort, gender, reference wage and a dummy for being recipient of a disability pension. The regressions also include control for contribution length at age 60. Individuals selected are men who had contributed between 80 and 180 quarters at age 60, at least once in the private sector, and retired between ages 59 and 67, born between 1933 and 1938, alive at age 72. Source: Cnav data 2003-2017.

		(1)	(2)	(3)	(4)
		Naive analysis Reduced form	1 st stage	2 nd stage
	Claiming age (in quarter) -0.00125***			-0.00037
		(0.00008)			(0.00094)
		0.00000			0.69646
	Number of added quarters		-0.00025	0.67153***	
			(0.00063)	(0.00941)	
			0.69650	0.00000	
	Born in 1933	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	Born in 1934	-0.00758***	-0.00769***	0.00357	-0.00769***
		(0.00138)	(0.00139)	(0.01724)	(0.00139)
		0.00000	0.00000	0.83617	0.00000
	Born in 1935	-0.01001***	-0.01013*** -0.06295*** -0.01016***
		(0.00138)	(0.00139)	(0.01723)	(0.00139)
		0.00000	0.00000	0.00026	0.00000
	Born in 1936	-0.01528***	-0.01550*** -0.05656*** -0.01552***
		(0.00136)	(0.00140)	(0.01746)	(0.00139)
		0.00000	0.00000	0.00120	0.00000
	Born in 1937	-0.01721***	-0.01754***	-0.04065** -0.01756***
		(0.00136)	(0.00143)	(0.01768)	(0.00142)
		0.00000	0.00000	0.02151	0.00000
	Born in 1938	-0.02111***	-0.02167***	0.06334*** -0.02165***
		(0.00135)	(0.00145)	(0.01799)	(0.00147)
		0.00000	0.00000	0.00043	0.00000
	Pension	-0.00000***	-0.00000***	0.00003*** -0.00000***
		(0.00000)	(0.00000)	(0.00000)	(0.00000)
		0.00000	0.00000	0.00000	0.00000
	Disability pension	0.11621***	0.12267***	-5.17721*** 0.12077***
		(0.00140)	(0.00135)	(0.01877)	(0.00502)
		0.00000	0.00000	0.00000	0.00000
	N	1,081,343	1,081,343	1,081,343	1,081,343

Note:

Table F3 :

 F3 Detailed Main results -Panel A, women Standard errors in parentheses. * p<.10, ** p<0.05, *** p<0.01. P-values in italics. This table presents the main results with the detail of coefficients for the following control variables: cohort, gender, reference wage and a dummy for being recipient of a disability pension. The regressions also include control for contribution length at age 60. Individuals selected are women who had contributed between 80 and 180 quarters at age 60, at least once in the private sector, and retired between ages 59 and 67, born between 1933 and 1938, alive at age 72. Source: Cnav data 2003-2017.

		(1)	(2)	(3)	(4)
		Naive analysis Reduced form	1 st stage	2 nd stage
	Claiming age (in quarter) -0.00056***			0.00140
		(0.00005)			(0.00122)
		0.00000			0.25379
	Number of added quarters		0.00059	0.42517***	
			(0.00052)	(0.01013)	
			0.25359	0.00000	
	Born in 1933	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	Born in 1934	-0.00108	-0.00134	0.15056***	-0.00155
		(0.00120)	(0.00120)	(0.02438)	(0.00124)
		0.36782	0.26580	0.00000	0.20959
	Born in 1935	-0.00304**	-0.00357***	0.32803*** -0.00403***
		(0.00120)	(0.00122)	(0.02483)	(0.00135)
		0.01117	0.00336	0.00000	0.00283
	Born in 1936	-0.00592***	-0.00668***	0.44278*** -0.00730***
		(0.00119)	(0.00123)	(0.02522)	(0.00147)
		0.00000	0.00000	0.00000	0.00000
	Born in 1937	-0.00400***	-0.00496***	0.50721*** -0.00567***
		(0.00119)	(0.00126)	(0.02573)	(0.00159)
		0.00079	0.00009	0.00000	0.00035
	Born in 1938	-0.00587***	-0.00705***	0.61937*** -0.00792***
		(0.00118)	(0.00129)	(0.02626)	(0.00174)
		0.00000	0.00000	0.00000	0.00001
	Pension	-0.00000***	-0.00000***	0.00005*** -0.00000***
		(0.00000)	(0.00000)	(0.00000)	(0.00000)
		0.00000	0.00000	0.00000	0.00000
	Disability pension	0.06458***	0.06926***	-8.42691*** 0.08104***
		(0.00108)	(0.00097)	(0.01970)	(0.01034)
		0.00000	0.00000	0.00000	0.00000
	N	819,550	819,550	819,550	819,550

Note:

Table F4 :

 F4 Detailed Main results -Panel B, All Standard errors in parentheses. * p<.10, ** p<0.05, *** p<0.01. P-values in italics. This table presents the main results with the detail of coefficients for the following control variables: cohort, gender, reference wage and a dummy for being recipient of a disability pension. The regressions also include control for contribution length at age 60. Individuals selected are those who had contributed between 80 and 180 quarters at age 60, at least once in the private sector, and retired between ages 59 and 67, born between 1938 and 1943, alive at age 65. Source: Cnav data 2003-2017.

		(1)	(2)	(3)	(4)
		Naive analysis Reduced form	1 st stage	2 nd stage
	Claiming age (in quarter) -0.00049***			-0.00035
		(0.00003)			(0.00044)
		0.00000			0.42293
	Number of added quarters		-0.00023	0.64607***	
			(0.00028)	(0.00603)	
			0.42299	0.00000	
	Born in 1938	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	Born in 1939	0.00396***	0.00386***	0.17421*** 0.00392***
		(0.00067)	(0.00067)	(0.01322)	(0.00068)
		0.00000	0.00000	0.00000	0.00000
	Born in 1940	0.00154**	0.00131*	0.40635***	0.00145**
		(0.00067)	(0.00068)	(0.01357)	(0.00073)
		0.02151	0.05450	0.00000	0.04741
	Born in 1941	0.00086	0.00058	0.46330***	0.00075
		(0.00068)	(0.00070)	(0.01401)	(0.00077)
		0.20252	0.40316	0.00000	0.33503
	Born in 1942	0.00077	0.00047	0.46457***	0.00064
		(0.00066)	(0.00070)	(0.01404)	(0.00079)
		0.24472	0.49976	0.00000	0.42155
	Born in 1943	0.00075	0.00047	0.40077***	0.00061
		(0.00065)	(0.00071)	(0.01432)	(0.00080)
		0.24784	0.51138	0.00000	0.44683
	Pension	-0.00000***	-0.00000***	0.00005*** -0.00000***
		(0.00000)	(0.00000)	(0.00000)	(0.00000)
		0.00000	0.00000	0.00000	0.00000
	Disability pension	0.08005***	0.08388***	-7.81524*** 0.08114***
		(0.00070)	(0.00063)	(0.01366)	(0.00346)
		0.00000	0.00000	0.00000	0.00000
	Woman	-0.07210***	-0.07207*** -0.04099*** -0.07209***
		(0.00042)	(0.00042)	(0.01239)	(0.00042)
		0.00000	0.00000	0.00094	0.00000
	N	2,198,258	2,198,258	2,198,258	2,198,258

Note:

Table F5 :

 F5 Detailed Main results -Panel B, Men Standard errors in parentheses. * p<.10, ** p<0.05, *** p<0.01. P-values in italics. This table presents the main results with the detail of coefficients for the following control variables: cohort, gender, reference wage and a dummy for being recipient of a disability pension. The regressions also include control for contribution length at age 60. Individuals selected are men who had contributed between 80 and 180 quarters at age 60, at least once in the private sector, and retired between ages 59 and 67, born between 1938 and 1943, alive at age 65. Source: Cnav data 2003-2017.

		(1)	(2)	(3)	(4)
		Naive analysis Reduced form	1 st stage	2 nd stage
	Claiming age (in quarter) -0.00099***			0.00006
		(0.00005)			(0.00060)
		0.00000			0.91703
	Number of added quarter		0.00004	0.69616***	
			(0.00042)	(0.00788)	
			0.91704	0.00000	
	Born in 1938	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	Born in 1939	0.00423***	0.00397***	0.13015*** 0.00396***
		(0.00097)	(0.00098)	(0.01570)	(0.00099)
		0.00001	0.00005	0.00000	0.00006
	Born in 1940	0.00166*	0.00109	0.30142***	0.00108
		(0.00098)	(0.00099)	(0.01625)	(0.00103)
		0.09051	0.26959	0.00000	0.29879
	Born in 1941	0.00039	-0.00031	0.28960***	-0.00033
		(0.00099)	(0.00102)	(0.01688)	(0.00108)
		0.69594	0.76423	0.00000	0.76303
	Born in 1942	0.00048	-0.00036	0.27567***	-0.00037
		(0.00098)	(0.00103)	(0.01705)	(0.00109)
		0.62637	0.73021	0.00000	0.73357
	Born in 1943	0.00033	-0.00059	0.20993***	-0.00060
		(0.00096)	(0.00105)	(0.01741)	(0.00111)
		0.73262	0.57478	0.00000	0.58623
	Pension	-0.00000***	-0.00000***	0.00005*** -0.00000***
		(0.00000)	(0.00000)	(0.00000)	(0.00000)
		0.00000	0.00000	0.00000	0.00000
	Disability pension	0.10815***	0.11424***	-6.16194*** 0.11462***
		(0.00108)	(0.00103)	(0.01811)	(0.00381)
		0.00000	0.00000	0.00000	0.00000
	N	1,283,687	1,283,687	1,283,687	1,283,687

Note:

Table F6 :

 F6 Detailed Main results -Panel B, Women Standard errors in parentheses. * p<.10, ** p<0.05, *** p<0.01. P-values in italics. This table presents the main results with the detail of coefficients for the following control variables: cohort, gender, reference wage and a dummy for being recipient of a disability pension. The regressions also include control for contribution length at age 60. Individuals selected are women who had contributed between 80 and 180 quarters at age 60, at least once in the private sector, and retired between ages 59 and 67, born between 1938 and 1943, alive at age 65. Source: Cnav data 2003-2017.

		(1)	(2)	(3)	(4)
		Naive analysis Reduced form	1 st stage	2 nd stage
	Claiming age (in quarter) -0.00042***			-0.00073
		(0.00004)			(0.00060)
		0.00000			0.22486
	Number of added quarter		-0.00043	0.58855***	
			(0.00035)	(0.00941)	
			0.22495	0.00000	
	Born in 1938	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	Born in 1939	0.00377***	0.00371***	0.22118*** 0.00387***
		(0.00082)	(0.00082)	(0.02253)	(0.00085)
		0.00000	0.00001	0.00000	0.0000
	Born in 1940	0.00146*	0.00132	0.51218***	0.00169*
		(0.00082)	(0.00083)	(0.02297)	(0.00094)
		0.07617	0.11383	0.00000	0.07123
	Born in 1941	0.00180**	0.00164*	0.65917***	0.00212**
		(0.00083)	(0.00086)	(0.02352)	(0.00103)
		0.03031	0.05644	0.00000	0.04007
	Born in 1942	0.00179**	0.00165*	0.67210***	0.00214**
		(0.00081)	(0.00086)	(0.02343)	(0.00106)
		0.02760	0.05395	0.00000	0.04347
	Born in 1943	0.00211***	0.00204**	0.59870***	0.00248**
		(0.00080)	(0.00087)	(0.02382)	(0.00106)
		0.00799	0.01843	0.00000	0.01973
	Pension	-0.00000***	-0.00000***	0.00005*** -0.00000***
		(0.00000)	(0.00000)	(0.00000)	(0.00000)
		0.00000	0.00000	0.00000	0.00111
	Disability pension	0.04917***	0.05315***	-9.43299*** 0.04630***
		(0.00082)	(0.00070)	(0.02052)	(0.00567)
		0.00000	0.00000	0.00000	0.00000
	N	914,571	914,571	914,571	914,571

Note:

Table F7 :

 F7 Detailed Main results -Panel C, all p < 0.10, * * p < 0.05, * * * p < 0.01 Note: Standard errors in parentheses. * p<.10, ** p<0.05, *** p<0.01. P-values in italics. This table presents the main results with the detail of coefficients for the following control variables: cohort, gender, reference wage, a dummy for being recipient of a disability pension and contribution length at age 60. Individuals selected are individuals who contributed between 158 and 161 quarters at age 60, at least once in the private sector, and retired between ages 59 and 67, born between 1942 and 1943, alive at age 61. Source: Cnav data 2003-2017.

		(1)	(2)	(3)	(4)
		Naïve analysis Reduced form	OLS	2SLS
	Claiming age (in quarter)	-0.00122***			-0.00107
		(0.00007)			(0.00225)
		0.00000			0.63636
	Number of added quarters		-0.00126	1.18065***	
			(0.00266)	(0.08152)	
			0.63664	0.00000	
	CL at age 60: 158	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	CL at age 60: 159	-0.00033	-0.00003	-0.09475	-0.00013
		(0.00210)	(0.00355)	(0.11369)	(0.00372)
		0.87395	0.99352	0.40462	0.97215
	CL at age 60: 160	0.00012	0.00125	-0.70862***	0.00049
		(0.00196)	(0.00451)	(0.13834)	(0.00599)
		0.95235	0.78173	0.00000	0.93425
	CL at age 60: 161	-0.00122	-0.00044	-0.42150***	-0.00089
		(0.00203)	(0.00449)	(0.13930)	(0.00536)
		0.54866	0.92246	0.00248	0.86855
	Born in 1942	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	Born in 1943	0.00144	0.00142	-0.03952	0.00137
		(0.00129)	(0.00165)	(0.04507)	(0.00160)
		0.26738	0.39094	0.38056	0.38930
	Pension	-0.00000***	-0.00000***	0.00004*** -0.00000***
		(0.00000)	(0.00000)	(0.00000)	(0.00000)
		0.00000	0.00000	0.00000	0.00022
	gender	-0.02470***	-0.02476***	0.04210	-0.02471***
		(0.00129)	(0.00130)	(0.04115)	(0.00130)
		0.00000	0.00000	0.30619	0.00000
	Disability pension	0.04571***	0.04834***	-2.16849*** 0.04603***
		(0.00309)	(0.00307)	(0.03620)	(0.00575)
		0.00000	0.00000	0.00000	0.00000
	N	65,268	65,268	65,268	65,268

t statistics in parentheses *

Table F8 :

 F8 Detailed Main results -Panel C, Men Standard errors in parentheses. * p<.10, ** p<0.05, *** p<0.01. P-values in italics. This table presents the main results with the detail of coefficients for the following control variables: cohort, gender, reference wage, a dummy for being recipient of a disability pension and contribution length at age 60. Individuals selected are men who contributed between 158 and 161 quarters at age 60, at least once in the private sector, and retired between ages 59 and 67, born between 1942 and 1943, alive at age 61. Source: Cnav data 2003-2017.

		(1)	(2)	(3)	(4)
		Naïve analysis Reduced form	OLS	2SLS
	Claiming age (in quarter) -0.00156***			-0.00149
		(0.00010)			(0.00305)
		0.00000			0.62515
	Number of added quarters		-0.00185	1.23750***	
			(0.00378)	(0.10438)	
			0.62554	0.00000	
	CL at age 60: 158	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	CL at age 60: 159	-0.00058	-0.00042	-0.03963	-0.00048
		(0.00298)	(0.00501)	(0.14446)	(0.00510)
		0.84587	0.93267	0.78383	0.92466
	CL at age 60: 160	0.00086	0.00204	-0.66772***	0.00104
		(0.00280)	(0.00638)	(0.17552)	(0.00825)
		0.75947	0.74950	0.00014	0.89981
	CL at age 60: 161	-0.00169	-0.00088	-0.43605**	-0.00153
		(0.00288)	(0.00634)	(0.17657)	(0.00755)
		0.84587	0.88999	0.01353	0.83960
	Born in 1942	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	Born in 1943	0.00227	0.00226	-0.01923	0.00224
		(0.00184)	(0.00235)	(0.05723)	(0.00231)
		0.21761	0.33475	0.73681	0.33307
	Pension	-0.00000***	-0.00000***	0.00003*** -0.00000***
		(0.00000)	(0.00000)	(0.00000)	(0.00000)
		0.00000	0.00000	0.00000	0.00003
	Disability pension	0.06100***	0.06446***	-2.21063*** 0.06116***
		(0.00468)	(0.00466)	(0.04777)	(0.00819)
		0.00000	0.00000	0.00000	0.00000
	N	40,993	40,993	40,993	40,993

Note:

Table F9 :

 F9 Detailed Main results -Panel C, Women Standard errors in parentheses. * p<.10, ** p<0.05, *** p<0.01. P-values in italics. This table presents the main results with the detail of coefficients for the following control variables: cohort, gender, reference wage, a dummy for being recipient of a disability pension and contribution length at age 60. Individuals selected are women who contributed between 158 and 161 quarters at age 60, at least once in the private sector, and retired between ages 59 and 67, born between 1942 and 1943, alive at age 61. Source: Cnav data 2003-2017.

		(1)	(2)	(3)	(4)
		Naïve analysis Reduced form	OLS	2SLS
	Claiming age (in quarter) -0.00059***			-0.00001
		(0.00010)			(0.00296)
		0.00000			0.99738
	Number of added quarters		-0.00001	1.09254***	
			(0.00323)	(0.13049)	
			0.99738	0.00000	
	CL at age 60: 158	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	CL at age 60: 159	0.00010	0.00089	-0.18524	0.00089
		(0.00260)	(0.00440)	(0.18425)	(0.00485)
		0.96991	0.83971	0.31473	0.85482
	CL at age 60: 160	-0.00140	0.00004	-0.77404***	0.00003
		(0.00236)	(0.00553)	(0.22476)	(0.00767)
		0.55351	0.99488	0.00057	0.99709
	CL at age 60: 161	-0.00054	0.00066	-0.38842*	0.00066
		(0.00251)	(0.00555)	(0.22672)	(0.00660)
		0.82786	0.90542	0.08669	0.92085
	Born in 1942	(Ref.)	(Ref.)	(Ref.)	(Ref.)
	Born in 1943	-0.00005	-0.00025	-0.07572	-0.00025
		(0.00156)	(0.00195)	(0.07311)	(0.00183)
		0.97555	0.89690	0.30035	0.88947
	Pension	0.00000	0.00000	0.00004***	0.00000
		(0.00000)	(0.00000)	(0.00001)	(0.00000)
		0.63919	0.83329	0.00000	0.89813
	Disability pension	0.02527***	0.02650***	-2.10632*** 0.02648***
		(0.00351)	(0.00349)	(0.05518)	(0.00713)
		0.00000	0.00000	0.00000	0.00020
	N	24,275	24,275	24,275	24,275

Note:

[START_REF] Coe | Does retirement kill you? Evidence from early retirement windows[END_REF];[START_REF] Coe | Retirement effects on health in Europe[END_REF];[START_REF] Eibich | Understanding the effect of retirement on health: Mechanisms and heterogeneity[END_REF];[START_REF] Gorry | Does retirement improve health and life satisfaction?[END_REF] show that retirement has a positive effect on self-reported health. Blake and Garrouste (2019) find a negative effect on perceived and physical health, concentrated on the less-educated, while[START_REF] Messe | Healthier when retiring earlier? Evidence from France[END_REF] find non-significant impact of early retirement on health.

These studies used activity daily living (ADL), instrumental activity daily living (IADL), and mobility index (walking ability, strength, climbing stairs).[START_REF] Bound | Estimating the health effects of retirement[END_REF] find a positive, albeit temporary, effect on male (but not female) physical health.[START_REF] Neuman | Quit Your Job and Get Healthier? The Effect of Retirement on Health[END_REF] find no significant effect on muscle function and mobility.

[START_REF] Bradford | Can You Survive Your Retirement[END_REF];[START_REF] Carp | Retirement crisis[END_REF];[START_REF] Sheppard | Retirement and Work: Now and the Future[END_REF] show retirement may be stressful and associated with a feeling of ageing and loneliness. Delaying retirement is associated with stress and strains[START_REF] Ekerdt | The effect of retirement on physical health[END_REF][START_REF] Atalay | The causal effect of retirement on health: New evidence from Australian pension reform[END_REF].[START_REF] Coe | Does retirement kill you? Evidence from early retirement windows[END_REF];[START_REF] Neuman | Quit Your Job and Get Healthier? The Effect of Retirement on Health[END_REF];[START_REF] Behncke | Does retirement trigger ill health?[END_REF];[START_REF] Fonseca | A Longitudinal Study of Well-being of Older Europeans: Does Retirement Matter?[END_REF];[START_REF] Coe | Retirement effects on health in Europe[END_REF] find a non significant effect of early retirement on depression while[START_REF] Calvo | Causal Effects of Retirement Timing on Subjective Physical and Emotional Health[END_REF];[START_REF] Charles | Is retirement depressing?: Labor force inactivity and psychological well-being in later life[END_REF];[START_REF] Belloni | The Effect on Mental Health of Retiring During the Economic Crisis: Mental Health and Retiring During the Crisis[END_REF] find a decrease in depression.[START_REF] Picchio | The Mental Health Effects of Retirement[END_REF] show heterogeneous effects by gender and marital status.

Most of the studies on cognitive abilities show that retirement has either a negative or a non significant impact on cognitive functioning -memory test and verbal fluency[START_REF] Bingley | Mental retirement and schooling[END_REF][START_REF] Bonsang | Does retirement affect cognitive functioning?[END_REF][START_REF] Coe | Retirement effects on health in Europe[END_REF][START_REF] Rohwedder | Mental Retirement[END_REF] Celidoni et al., 2017;[START_REF] Kajitani | Occupation, retirement and cognitive functioning[END_REF]. Moreover,[START_REF] Mazzonna | Unhealthy Retirement?[END_REF] find heterogeneous effects on cognitive abilities across occupational groups.

[START_REF] Godard | Gaining weight through retirement? Results from the SHARE survey[END_REF] shows retirement is associated with an increase of obesity risk.[START_REF] Celidoni | Healthier lifestyles after retirement in Europe? Evidence from SHARE[END_REF] show an increase in the probability of having physical activities, no significant impact on smoking and a positive impact on male alcohol consumption.[START_REF] Ayyagari | The Impact of Retirement on Smoking Behavior[END_REF] find an increase of tobacco consumption at retirement among the ever smokers.

For individuals with severe disability and functional limitations, a disability pension can be claimed at age 60 whatever the contribution length.

Stress and malnutrition during childhood, due to the World War II, affect health during the whole life[START_REF] Kesternich | The Effects of World War II on Economic and Health Outcomes across Europe[END_REF][START_REF] Lindeboom | Long-run effects on longevity of a nutritional shock early in life: the Dutch Potato famine of 1846-1847[END_REF][START_REF] Van Den Berg | Economic Conditions Early in Life and Individual Mortality[END_REF].

Health and retirement are endogenously related[START_REF] Kerkhofs | Retirement, financial incentives and health[END_REF][START_REF] Ana | The effect of work on mental health: does occupation matter?[END_REF][START_REF] Lindeboom | Health and work of the elderly: subjective health measures, reporting errors and endogeneity in the relationship between health and work[END_REF].

Thus, ∆RCL i varies according to the birth year, and the contribution length at age 60.

There may be an income effect. Individuals who did not respond to the incentives, undergo a pension cut. Thus, the reform may affect mortality by reducing income. Furthermore, the first stage shows that individuals react massively to the reform by increasing the claiming age, meaning that the effect of postponing retirement prevails on the income effect.

Since Panel C is really restricted due to data constraint, none of the following robustness test apply for this panel.

The magnitude of the treatment is not the same between the previous studies and ours. We examine the effect of an additional quarter in claiming age versus one additional quarter, resp. one additional year, spent in early retirement[START_REF] Hernaes | Does retirement age impact mortality?[END_REF], resp.[START_REF] Kuhn | Fatal attraction? Extended unemployment benefits, labor force exits, and mortality[END_REF]) or an increase of four to five months of the actual retirement age[START_REF] Hagen | The effects of increasing the normal retirement age on health care utilization and mortality[END_REF].

[START_REF] Bozio | La réforme des retraites de 1993 : l'impact de l'augmentation de la durée d'assurance[END_REF] shows a small share of treated individuals demands disability pensions following the reform.

quarters, at least once in the private sector, and retired between ages 59 and 67. First column includes individuals alive at age 65. Second column includes individuals alive at age 66, and so on and so forth until last column, which includes individuals alive at age 71. Source: Cnav data 2003-2017.
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age 65. This study does not say anything about a mortality effect of delayed retirement that would occur immediately after retirement claiming age (between age 60 and 61), or older (after age 79). Moreover, this result cannot be applied to the full population, as the affected group may be healthier than the population average and exclude individuals with very long or very short careers.

Effect on mortality within one year between ages 61 and 79. Table C4 the causal effect of claiming age on mortality between ages 72 and 73, 73 and 74 and so on and so forth until ages 78 and 79, for individuals included in Panel A. Table C5 shows the causal effect of claiming age on mortality between ages 65 and 66; 66 and 67; 67 and 68 and so on and so forth until ages 71 to 72, for individuals included in Panel B. Lastly, 

D Robustness Checks

Sensitivity to control variables. We rerun the 2SLS regressions on the EIR data, which contains information on socio-demographics characteristics. EIR data includes individuals from all pension schemes, born in early October of each even years. We select individuals who contribute the major part of their career to the private sector, born in 1934 or 1938 and alive at 70. This data contains information on gender, year of birth, contribution length, reference wages, marital status, children or not and professions.

Table D1 shows the results are virtually unchanged whatever the specification, i.e.

with or without socio-demographics controls.