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Abstract 

 

This paper quantifies the association between individual income and remaining life 

expectancy at the statutory retirement age in the Netherlands of 65. For this purpose, 

we estimate a mortality risk model using a large administrative dataset that covers the 

1996–2007 period. Besides age and marital status, the model includes as covariates 

individual and spouse’s income, as well as a random individual specific effect. It thus 

allows for dynamic selection based on both observed and unobserved characteristics.  

We find that, conditional on marital status, individual income is about equally strong 

and negatively associated with mortality risk for men and women and that spouse’s 

income is only weakly associated with mortality risk for women. For both men and 

women, we quantify that remaining life expectancy at age 65 for low-income 

individuals is about two-and-a-half years less than that for high-income individuals.  

 

JEL codes: C23, C24, I10, J00 

Keywords: Panel data, Dynamic selection, Mortality risk, Income 
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1. Introduction 

 

Previous literature has identified significant socioeconomic inequalities in mortality 

risk over many populations and time periods (e.g., Duleep, 1986, Marmot et al., 1991, 

Menchik, 1993, Kunst and Mackenbach, 1994, Hurd et al., 1999, Attanasio and 

Hoynes, 2000, Blakely et al., 2004, Huisman, et al., 2004, Kunst et al., 2004, Palme 

and Sandgren, 2008, Hupfeld, 2009, Sullivan and von Wachter, 2009). These 

socioeconomic inequalities in mortality, commonly termed differential mortality, give 

strong evidence for an inverse relationship between income and mortality risk. An 

important economic implication of this inverse relationship is that, compared to high-

income individuals, low-income individuals’ internal rate of return from a uniformly 

priced pension plan is, on average, lower because their lower life expectancy results in 

receiving pension benefits for a relatively shorter period (Menchik, 1993, Brown, 

2000, Simonovits, 2006, Bonenkamp, 2007, Hári, 2007).1 This disparity is of concern 

to policymakers in developed countries like the Netherlands where a very large part of 

retirement consumption is financed by pension income (Knoef et al., 2009). For 

example, the recently proposed pension reforms take explicitly into account this 

disparity by facilitating workers in low-income sectors to receive a relative generous 

pension at most two years before the (newly proposed) statutory retirement age of 67 

(Stichting van de Arbeid, 2010).2  

                                                 
1 A closely related issue is that public pension policy in the Netherlands aims at redistributing income 

from the financially better off to the financially worse off, a redistribution that may be adversely 

affected by differential mortality (Nelissen, 1999). 

2 Pension income (mainly) consists of a state and an occupational pension. In case of earlier retirement 

(at most two years), state pension will be adjusted in an actuarially fair way. However, in collective 

agreements on a sector or firm level this loss of income can be compensated via the occupational 
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 To gain insights into the size of the abovementioned differences in life 

expectancy between low and high-income individuals, we empirically quantify the 

association between individual income and remaining life expectancy at 65, the 

statutory retirement age in the Netherlands.3 In doing so, we draw on Grossman’s 

(1972) seminal work on the relationships between socioeconomic position, health 

outcomes, and life expectancy, which serves as the theoretical framework for much of 

the empirical work in health economics. Specifically, Grossman’s model assumes that 

individuals maximise lifetime utility and are endowed with a stock of knowledge 

capital that affects consumption (e.g., through investments in education), and a stock 

of health that deteriorates with age and impacts the time spent on market activities. 

Individuals derive utility from both the health stock and consumption, and the 

efficiency of investment in the health stock assumedly increases with knowledge 

capital. These mechanisms ensure that the health stock deteriorates with age at a 

relatively slower rate for individuals with a higher socioeconomic position (e.g., level 

of education). When it falls below a threshold value, the individual is deceased.4  

Hence, in Grossman’s model, an individual’s socioeconomic position is 

positively related to both lifetime income (consumption) and life expectancy, which 

                                                                                                                                            
pension. This compensation is made possible because in low-income sectors people have a below 

average life expectancy and pension premiums are based on population life expectancy.  

3 Previous papers have been concerned with issues such as the implications of differential mortality for 

the age–wealth profile (Atkinson, 1971, Shorrocks, 1975), the incentives for saving during the working 

life for retirement consumption (Bloom et al., 2003), and the role of macroeconomic conditions in 

increasing life expectancy (Prichett and Summers, 1996, Cutler et al., 2006, Van den Berg et al., 2006). 

However, such analyses are not an aim of this paper. 

4 Grossman (2000) discusses this aspect and gives an overview of the theoretical and empirical 

literature. 
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implies an inverse association between lifetime income and mortality risk. In line with 

this implication, empirical studies to date have identified an inverse relationship 

between individuals’ financial situation and mortality risk. In fact, estimates of this 

relationship for different target populations with respect to country, age range, and 

different lifetime income approximations indicate that the ratio of mortality risk for 

individuals in the lowest quartile of the income or wealth distribution to that of 

individuals in the highest quartile ranges from around two in Europe to three in the 

U.S.5 At the same time, there is ongoing debate in the literature from various 

disciplines on the causal interpretation of this relationship and the possible pathways 

through which socioeconomic position affects health status and mortality (e.g., 

Marmot et al., 1991, Macintyre, 1997, Smith, 1999, Lindahl, 2005, Snyder and Evans, 

2006). In this paper, although we take the position that there is, or might be, an 

association between income and mortality risk, we do not claim a causal relationship.   

 The contribution of this paper to the empirical literature on the relationship 

between income and mortality risk is threefold. First, in contrast to previous studies 

for the Netherlands that have most often examined the relation between education and 

mortality risk (e.g., Kunst and Mackenbach, 1994, Kippersluis et al., 2009), we 

estimate the association between income and mortality risk for individuals aged 65 or 

older. Moreover, we quantify the association between income and remaining life 

expectancy at age 65 by making use of Monte Carlo simulations. We choose age 65 

because that is the statutory retirement age in the Netherlands after which all 

individuals receive (i) a public retirement pension that is independent of earnings 

                                                 
5 See Duleep (1986) and Attanasio and Hoynes (2000) for the U.S., Martikainen et al. (2001) for 

Finland, Osler et al. (2002) for Denmark, Attanasio and Emmerson (2003) for the U.K., Blakely et al. 

(2004) for New Zealand, and Gaudecker and Scholz (2006) for Germany. 
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history6 and (ii), an occupational pension that depends on earnings history (see e.g., 

Nelissen, 1999). Because this retirement income consists primarily of pension income 

and therefore closely related to individual earnings history, it serves as a good proxy 

for the lifetime income measure suggested by the theoretical literature discussed 

above.  

Second, in contrast to most previous studies that, depending on data 

availability, have used either individual income or the sum of individual and spouse’s 

income (i.e. household income), we make a distinction between individual income 

and spouse’s income. In Grossman’s model, with its focus on individual choice, a 

natural analytical starting point for men is the association between individual income 

and mortality risk. In this model, a spouse may improve the efficiency of an 

individual’s investment in the health stock and the higher the partner’s socioeconomic 

position, the greater the improvement. Indeed, for most women from the cohorts in 

our analysis, mortality risk is perhaps more likely to be negatively related to spouse’s 

income than their own income because many have left the labor force at the time of 

marriage or birth of a first child. This issue is related to a frequent claim in the 

literature that household financial resources matter for health status and mortality risk 

(e.g., Martikainen et al., 2001), which in turn implies not only an association between 

individual income and mortality risk but also between spouse’s income and mortality 

risk. We therefore test whether individual mortality for both men and women is 

associated with a spouse’s income as well as the individual’s income. Limited 

empirical evidence is available on this issue and the exceptions being McDonough et 

al. (1999) for the U.S. and Torssander and Erikson (2009) for Sweden who report that 

                                                 
6 Eligibility and amount depend only on the years of recorded residency in the Netherlands between the 

ages of 15 and 65 (2% of the full public pension benefit for each year).  
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for women, but not for men, spouse’s income is negatively associated with individual 

mortality risk.  

Third, our empirical model controls for unobserved individual-specific 

characteristics (i.e., random effects). This is of importance as it is inherent in the 

analysis of mortality risk that with age the sample becomes more selective in terms of 

both observed and unobserved characteristics. As a result, failing to control for this 

“dynamic selection” may bias the results (Cameron and Heckman, 1998, Van den 

Berg, 2001). Yet most of the studies cited above use (pooled) cross-sectional data, 

hence do not control for dynamic selection. Duration data make it possible to control 

for dynamic selection by including random effects. Nevertheless, using duration data, 

Hupfeld’s (2009) model does not include random effects and Van den Berg et al. 

(2006) mention that including random effects does not affect the estimated impact of 

economic conditions early in life on individual mortality risk. Our empirical analysis 

uses panel data that are representative of the 65+ population and the model includes 

random effects to take into account dynamic selection. Nonetheless, a model 

complication does arise for individuals who enter the panel after age 65. That is, given 

the dynamic selection process, random effects at age 65 imply a dependency between 

these random effects and the covariates at later ages. To take this complication into 

account, we include dynamic sample selection correction terms that control for this 

dependency at the age of entry for individuals who enter the sample after age 65. 

  The paper is organized as follows. Section 2 describes the data. Section 3 

outlines the empirical model for analyzing mortality risk and explains the estimation 

procedure. Section 4 reports the analytical results, and section 5 summarizes the main 

findings and concludes the paper. 
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2. Data 

 

The data are taken from the 1996–2007 Income Panel Study of the Netherlands (IPO, 

Inkomens Panel Onderzoek, CBS 2009a) and the 1997–2008 Causes of Death registry 

(DO, Doodsoorzaken, CBS 2009b), both gathered by Statistics Netherlands. The IPO, 

a representative sample of the Dutch population, consists of an administrative panel 

dataset of about 92,000 individuals, randomly selected in 1996, which increased to 

about 99,000 individuals in 2007 because of population growth. Sampling is based on 

individuals’ national security number, and the selected individuals are followed for as 

long as they are residing in the Netherlands on December 31 of the sample year. The 

dataset also includes individuals living in institutions for the elderly, such as nursing 

homes. Individuals born in the Netherlands enter the panel for the first time in the 

year of their birth; immigrants to the Netherlands, in the year of their arrival. An 

individual exits the panel on death or emigration from the Netherlands. Hence, the 

only reasons for panel attrition are mortality and emigration.7 

The IPO contains data on the demographic characteristics and income of each 

member of a selected individual’s household obtained from official institutions; most 

particularly, the population registry and tax office. The DO, on the other hand, 

provides information on date and cause of death for all residents deceased during the 

1997–2008 period. These data come from medical records provided by medical 

                                                 
7 The annual rate of attrition in survey data tends to be 20% or more (e.g., Attanasio and Emmerson, 

2003), meaning that a strong relationship between attrition and, for instance, health status may lead to 

inconsistent estimates of the association between income and mortality risk. A further drawback of 

survey data is that individuals living in institutions for the elderly are often not included. 



 9

examiners, who are legally obliged to submit them to Statistics Netherlands. The DO 

dataset also assigns a personal identifier that allows determination of whether an 

individual in the IPO has died by the next calendar year. 

We select individuals aged 65 or over, who, because of population ageing, 

make up 12.8% of the sample in 1996 and 13.9% in 2007. This raw dataset consists of 

151,120 observations for 21,159 individuals over the 1996–2007 period. We remove 

about 6% of the observations because of negative or zero income or missing values on 

the key variables (age, marital status and income), which affects relatively more men 

than women (11% vs. 4%). Nonetheless, once we control for gender, the mortality 

rate among the individuals excluded is not significantly different from the mortality 

rate among those included.8 Panel attrition for reasons other than mortality (i.e., 

because of emigration or missing values) is about 0.3% per year. The resulting sample 

consists of 19,258 individuals, 11,601 female and 7,657 male. Of these individuals, 

42% enter the panel at the age of 65, while the remaining 58% enter the sample at a 

later age. The total sample contains 141,725 observations. 

 

2.1 Variable Definitions and Descriptive Statistics 

The analysis is based on the variables of gender, age, marital status, and income. We 

define age as the individual’s age on January 1 of each year because in the 

Netherlands, the calendar year is also the fiscal year for income measurement, 

meaning that this choice ensures that income at age 65 is measured over the first 

entire calendar year of retirement. Table 1 reports the number of observations by age 

and gender and the distribution of marital status by age and gender. The marital status 

variable distinguishes between a single adult household that includes divorcees 

                                                 
8 The p-value corresponding to the null hypothesis of no difference is equal to 0.261.  
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(hereafter, “single”), a married or cohabiting couple (“married”), and a widowed 

individual. The differences in marital status across age and gender result from the 

recognized fact that women live on average longer than men. These differences result 

in, for instance, an increasing proportion of women with age (last column, panel A) 

and, at a given age, relatively more widowed and fewer married women than men 

(panel B). 

 The IPO income data are based primarily on tax records and contain detailed 

and accurate information on all income components. Here, income is gross of income 

tax and social insurance contributions and is measured in 2005 euros using the 

consumer price index. Individual income is the sum of pension, labor, transfer, and 

capital income.9 Table A1 (appendix A) provides an overview of these components 

and their definitions for both men and women and shows that over 90% of income is 

pension income. All income components are observed for the individual and, in 

couple households, also for the spouse. The analysis excludes any income from other 

household members.10  

 As shown in table 2,11 the mean income of single and widowed men is higher 

than that of single and widowed women, and the distribution of income for single and 

widowed men is wider than the distribution of income for single and widowed 

women. The income distribution for men shows a decrease in median income with 

age. This finding most likely results from changes in income distribution over birth 

                                                 
9 The main results of this paper are unaffected by using a standardized (equivalized) income concept or 

using pension income only (a public retirement pension plus an occupational pension). 

10 About 8% of households have other household members, mostly children. Excluding these 

households would not affect the main results of this paper. 

11 Following Statistics Netherlands guidelines, we do not report statistics based on a number of 

observations below 25. These statistics are designated in the tables by “-”. 
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cohorts (Knoef et al., 2009). In addition, the income distribution for married women is 

rather compressed, partly because many retired married women have no earnings 

history12 and receive only public pension benefits but also because pre-1990, part-

time work often came with no pension plan or a pension plan that had a relatively 

high threshold before contributions could be made. 

 A comparison of the tables for married men and women reveals that women’s 

income accounts for, on average, one-third of household income. The rank correlation 

between the individual’s and the spouse’s income is about 0.10 (not shown in a table). 

 

2.2 Differential Mortality 

Defining mortality as being deceased in the following year, about 38% of the 

individuals died over the sample period. The results in table 3 confirm the accepted 

patterns that mortality risk increases with age and that men have a higher mortality 

risk than women. Likewise, age-specific mortality risk is lower among married 

individuals than among single or widowed individuals. In addition, the sample 

statistics on mortality risk by gender and age compare favorably with the population 

statistics reported in the HMD column; that is, the differences between the two by age 

and gender are small.  

  In table 4, panel A, we pool the results for single and widowed individuals as 

mortality risk by income quartile differs little between these two groups. Panel A 

shows that mortality risk decreases as income increases for single/widowed men and 

women, an effect that is strongest up to the third quartile. One measure of differential 

mortality is the ratio of mortality risk among individuals in the first quartile of the 

                                                 
12 In our sample, about 25% of married women aged 65–69 receive an occupational pension; for 

women aged 70–74, this figure is about 20%, and for women aged 75 or over, it is about 16%.  
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income distribution to mortality risk among individuals in the fourth quartile 

(columns Q1/Q4). A comparison of panels A and B reveals that differential mortality 

is stronger for married men than for single/widowed men (2.4 vs. 1.7) but weaker for 

married women than for single/widowed women (1.4 vs. 1.9). These statistics are in 

line with findings of other European studies but lower than those reported for the U.S. 

(see the Introduction). Overall, differential mortality appears to decline with age. 

Interestingly however, as illustrated in panel C, when spouse’s income is considered, 

a differential mortality pattern emerges for both men and women, one that, although 

weaker for men, is similar to that produced for individual income. We are aware of no 

comparable statistics in the literature. 

 

 

3. Mortality Risk Model 

 

This section outlines our empirical model for analyzing mortality risk. As discussed in 

section 2, we observe whether or not an individual is deceased in the subsequent year. 

Specifically, we consider the following latent variable model that relates next year’s 

mortality risk, at age (a+1), to individual’s characteristics at age a: 

1a a a aH X         ,      (1) 

  1 1

1

1 0

0
a a

a

M if H

M otherwise
 



  



. 

For now we suppress the index for the individual. In the context of this paper, and in 

line with Grossman’s model, the latent variable Ha+1 can be thought of as an 

individual’s stock of health. If next year this stock falls below a certain threshold, 

normalized to zero in equation (1), the individual is deceased. The variable 1aM   
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denotes observed mortality at age (a+1), and Ma+1 is equal to one if an individual 

became a years old and died at age (a+1), and zero otherwise. αa is an age-specific 

intercept, while Xa is a (1xk) vector of an individual’s observed characteristics at age 

a, including marital status and income, with a corresponding (kx1) parameter vector β. 

Λ denotes an individual’s unobserved characteristics, i.e. a random effect, and is 

assumed to be constant over time and independent of the covariates at age 65. This 

assumption does not, however, exclude dependency between the covariates and Λ at 

later ages. We also assume that the random effect is normally distributed with a zero 

mean and 2  variance and that the error term εa follows a logistic distribution and is 

independently distributed across individuals and time with a zero mean and a variance 

normalized to 2 / 3 .  

   

3.1 Dynamic Selection 

Inherent in any study of mortality risk over the lifecycle is recognition that the 

population at risk changes with age. By explicitly accounting for random effects, our 

model allows for sample selection by age on the basis of both observed and 

unobserved characteristics. Not accounting for such dynamic selection may yield 

inconsistent estimates of αa and β (Cameron and Heckman, 1998, Van den Berg, 

2001). If mortality risk is negatively related to income and positively to unobserved 

characteristic(s) (Λ), low-income (high-income) individuals with a low (high) Λ value 

are more likely to survive another year than low-income individuals with a high Λ 

value. Hence, in this example, dynamic selection results in a population at risk in 

which the correlation between Λ and income becomes increasingly positive with age 

up to a certain age and then decreases thereafter as the sample becomes more 

homogenous with respect to income and Λ. 
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 When all individuals are observed from the age of 65, the model takes 

dynamic selection into account. However, as reported in section 2, 58% of the 

individuals enter the sample after age 65 and dynamic selection implies that these 

individuals, having survived from age 65 to the age of panel entry (τ), are a selective 

sample (of their cohort) in terms of their covariates (including income) and Λ. A post-

65 entry thus produces the empirical complication of a dependency between the 

random effect and the covariates, a dependency that, as already explained, changes 

with the age of entry. Ideally one would like to control for this by explicitly modelling 

the probability of survival up to the age of entry (see, e.g., Ridder, 1984) but this 

would require data on the covariates from the age of 65 up to the age one year before 

entry, which we do not have. The solution we propose here is to explicitly account for 

the change in the dependency between random effects and income at the age of entry, 

thereby maintaining the random effects assumption at age 65. Essentially, using the 

formula below, we parametrize the change in the dependency between the covariates 

and the random effect Λ at the age of first observation τ for individuals who enter the 

sample after the statutory retirement age of 65: 

X    ,        (2) 

where     21, ( 65), 1, ( 65)X X X         with a corresponding ((2k+2)x1) 

parameter vector γ. Scaling the effects of the covariates at age τ with the factors 

( 65)   and 2( 65)  takes into account, for instance, that the dependency between 

the random effect and income becomes more positive with age and at some age 

decreases as the sample becomes more homogeneous. θ is a random effect that is 

assumed to be independent of X
 and normally distributed with a zero mean and 2  

variance. Consistent estimates of the αa’s and β are obtained under the additional 



 15

assumption formalized in equation (2). Testing the hypothesis 2 =0 tests for the 

presence of random effects, while testing the hypothesis γ=0 tests for the need to 

include dynamic sample selection correction terms (i.e., the additional covariates X
 ).  

 

3.2 Estimation, Identification, and Empirical Specification 

Given the model outlined above, age-specific mortality risk conditional on observed 

and unobserved characteristics can be written as follows: 

    1Pr 1 | , , 0 Pra a a a a aM X X M X X             .  (3) 

    1Pr 1 | , , 0a a a a aM X X M F X X           .   (4) 

The condition Ma = 0 formalizes the fact that all individuals in the population at risk 

are alive at age a, and F(.) is the logistic cumulative distribution function. Equation 

(4) is the basis for a likelihood function in which we integrate out the unobserved 

individual specific effect. With i denoting the individual, τ(i) is the age of the 

individual when first observed in the sample and A(i) is the age of the individual when 

last observed in the sample. The variable m(i) is equal to one if the individual is 

deceased by age A(i)+1, and zero otherwise. Maximum likelihood estimates of the 

model parameters are given by 

  ˆˆ ˆ ˆ, , ,      

  
( ( ) ( ))

( ) 1

( )
, , , 1 ( )

argmax log 1 ( ) ( ) ( )

I A i i
A iN

a a i
i a i

F X i X i i




    

   





 

  
       

  

 

    1 ( )

( ) ( )1 ( ) ( ) ( )
m i

a A i iF X i X i i   


        

     ( )

( ) ( )

( )
( ) ( ) ( )

m i

a A i i

i
F X i X i i d

   


      
 

 , (5) 
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where 65( ,.., )T   13, N is the number of individuals, and   is the cumulative 

normal distribution function. The estimated model is often referred to as a random 

effects panel data logit model (Wooldridge, 2001). Equation (5) imposes 

proportionality between the age pattern, the covariates, and the random effect to 

ensure identification of the random effects distribution (see e.g., Cameron and 

Trivedi, 2005). For individuals who enter the sample at age 65 no dynamic sample 

selection correction terms are included (as for these τ=65, hence ( )iX
 is a vector with 

zeros) and identification of the γ parameters is solely established by having 

individuals who enter the sample after age 65. We estimate the model separately for 

men and women.14 

 To estimate the association between the individual and spouse’s income and 

mortality risk, we parametrize equation (1) as follows: 

 1 0 1 1 2AGE MARRIED WIDOWa a a aH          

       2 2

3 4 5 6 7Y Y Y Y Y YI P I P I P
a a a a a a a             .   (6) 

The associations between mortality risk and individual income ( Y I
a ) and spouse’s 

income ( YP
a ) are given by the parameters β3–β7, and spouse’s income is equal to zero 

for a single or widowed individual. The main advantage of this specification is that it 

nests two empirical specifications used in the literature and discussed in the 

Introduction. The first nested model, which refers to the hypothesis 4 6 7 0     , 

is that in which only individual (and not spouse’s) income has a direct association 

with mortality risk. The second nested model, which refers to the 

                                                 
13 T is the maximum age an individual may reach. 

14 We use the xtlogit command of the software package STATA (www.stata.com) for estimation. 



 17

hypothesis 3 4 5 6 7 52          , is that in which household income rather 

than individual and/or spouse’s income is associated with mortality risk.  

 MARRIED is a dummy variable equal to one if the individual is married 

(including cohabitation) and zero otherwise; WIDOW is a dummy variable equal to 

one if the individual is widowed and zero otherwise. The reference category for 

marital status is a single adult household. Besides controlling for time effects, we also 

test for age-specific intercepts instead of a linear age function—which is briefly 

discussed in the next section. 

 

3.3 Monte Carlo Simulations 

Whereas the parameter estimates of the model outlined above provide insights into the 

direction and relative size of the associations between the covariates and mortality 

risk, they offer no clear insights into the quantitative association with remaining life 

expectancy at age 65. Therefore, the second part of the empirical analysis simulates 

remaining life expectancy at 65 and examines how it is associated with individual and 

spouse’s income by gender and marital status at the age of 65. The model can thus be 

seen as a period-age model that conforms to the life tables used by Statistics 

Netherlands to calculate life expectancy based on the age-specific mortality risks of 

the current population (Van der Meulen and Janssen, 2007).15 We use the estimation 

results of the model outlined in sections 3.1 and 3.2 to simulate remaining life 

expectancy at age 65 (see appendix B for the technical details of the Monte Carlo 

simulations).  

                                                 
15 Theoretically, a cohort approach represents an alternative methodology. However, the available data 

do not allow for this method because, ideally, all individuals in the chosen cohorts should be followed 

up to the time of death.  
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 Although income during retirement depends on lifetime earnings, the way that 

these two relate depends on the rules of the public and private pension systems. 

Hence, in the simulations, we take these rules into account when calculating income 

during retirement conditional on income before retirement (also known as pension-

related gross yearly salary), reported in table 5 for several types of households. As 

explained earlier, the occupational pension income an individual receives in addition 

to the public pension is dependent on this gross pension-related salary. In the 

simulations we assume that individuals have lived in the Netherlands from the age of 

15 onward and are therefore entitled to a flat rate public pension benefit that depends 

only on household composition. We also assume that, in the case of a married couple, 

the spouse’s age is the same as the age of the individual. The baseline cases are 

individuals with a pension-related gross yearly salary equal to the median income in 

the Netherlands in 2005, which is €29,500 for full-time employees and €14,750 for 

part-time workers.16 We further assume that the occupational pension is based on 40 

years of employment. In the cohorts included in the analysis, most men worked full 

time before the age of 65,  but most women either did not work (or are not entitled to 

occupational pension benefits) or worked mostly part time (about a quarter) before the 

age of 65. Not only do the household types in table 5 take these situations into 

account, but even when other household types or different assumptions of spouse’s 

age, employment history, and part-time earnings are considered, the main simulation 

results for deviations from the baseline are rather insensitive to (minor) changes in the 

baseline cases.  

                                                 
16 Source: https://statline.cbs.nl  (Statistics Netherlands). We assume that a part-timer works half time 

with a median income equal to 50% of that of a full-time worker. 
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 The rules we apply for calculating income during retirement conform to the 

rules applied by the largest pension funds (see the footnote to table 5). For instance, 

they take into account that when a woman becomes widowed, she is entitled to a part 

of the deceased husband’s occupational pension. In the simulation exercise, for each 

household type, we consider differences from the baseline situation that result from 

changes in the pension-related gross yearly salary. Hence, in the simulation results, 

median income refers to median pension-related gross salary (see table 5), low income 

refers to a pension-related gross salary based on minimum wage throughout the 

working life, and high income refers to a pension-related gross salary based on twice 

the median income (see table A2, appendix A). These income classifications 

correspond roughly to the averages in the lowest and highest income quartiles for the 

different household types. 

 

 

4. Empirical Results 

 

The estimation results for the model outlined in section 3 are reported in table 6 and 

discussed in section 4.1. The simulation results are given in table 7 and discussed in 

section 4.2. In the following discussion we use a 5% level of significance. It is first 

worth noting, however, that we find no nonlinear age effects (in the index). We have 

examined this aspect using a model that contains a nonparametric specification of the 

age dependency of mortality risk and statistical tests have revealed that for both men 
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and women, the nonparametric age function can be restricted to a linear function of 

age.17 

 

4.1 Estimation Results 

An interpretation of the estimated associations in table 6 between marital status and 

mortality risk requires taking into account spouse’s income, which is at least equal to 

the public pension benefit, and we return to this in section 4.2. 

 As shown in table 6, individual income is negatively associated with mortality 

risk for both men and women and the parameter estimates are roughly of the same 

magnitude. Based on these estimates, we calculate that the negative association 

between income and mortality risk diminishes after about €130,000 (which is around 

the top 0.2 percentile of the income distribution). Moreover, although the negative 

association between mortality risk and spouse’s income is insignificant for men and 

only significant at a 10% level for women (see the second last row of table 6), it is of 

roughly the same magnitude for both. In addition, the test statistics for men and 

women indicate that we do not reject the hypothesis that it is household income rather 

than individual and/or spouse’s income that is associated with mortality risk (see the 

last row of table 6).  

 The estimate of the standard deviation of the random effect is significant for 

both men and women, which suggests the presence of unobserved individual-specific 

heterogeneity (random effects). The standard deviations are, however, relatively small 

compared to the standard deviation of the error term in Eq. (1), which is equal to 

2 / 3 1.81  . As shown in table 6, we also test for the importance of including 

                                                 
17 See appendix A. The p-values corresponding to an LR-test of model 2 against model 1 in table A3 

and of model 6 against model 5 in table A4 are 0.33 and 0.18, respectively,.  
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dynamic sample selection correction terms, an inclusion implied by the presence of 

random effects. These terms, as formulated in Eq. (2), are jointly significant for both 

men and women. Tables A3 (model 5) and A4 (model 10), appendix A, report the 

estimation results for the model that excludes random effects and dynamic sample 

selection correction terms. We do not discuss these in detail but conclude, in line with 

Van den Berg et al. (2006), that overall the differences with the estimates of table 6 

are relatively small. 

 

4.2 Simulation Results  

The Monte Carlo simulations are based on the estimation results in table 6. These 

simulations, whose results are given in table 7, quantify the association between 

income and remaining life expectancy at the age of 65 in 2005 by gender for the 

different household types and income scenarios (see tables 5 and A2, appendix A). 

The point estimates of (unconditional) remaining life expectancy at age 65 are 16.0 

years for men and 18.4 for women.18  

As discussed in section 3, the baseline situation is for median income 

individuals and considers three types of households. For single men, remaining life 

expectancy is almost 12 years and for single women about 18 years (first column, first 

two rows of table 7). Remaining life expectancy at 65 is considerably higher for 

married individuals, about 16 years for married men (first column, third row) and 20 

years for married women who have been employed part time (first column, last row). 

                                                 
18 For this purpose, we estimate the mortality risk model using only age and year dummies. The 

simulation-based estimates for remaining life expectancy are 15.99 (0.49) for men and 18.41 (0.38) for 

women. 
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The estimated differences between single and married individuals are significant: 4.4 

years for men and 2.0 years for women.19  

The second and third columns report on the change in remaining life 

expectancy associated with a 10% higher than median income for either the man or 

the woman in each household among the three household types. As table 7 shows, this 

association differs little across gender and household type: the point estimates vary 

between 0.16 and 0.20 with standard errors equal to 0.04. These estimates imply that 

life expectancy at age 65 for individuals with a 10% above median income is about 

two to two-and-a-half months higher than that for individuals with median income. 

The fourth and fifth columns report the differences in remaining life 

expectancy between low and median income individuals for the different household 

types. An individual on minimum wage or with no earnings (low income) during the 

working life receives only a public retirement pension benefit during retirement. For 

both men and women, and irrespective of marital status at age 65, the difference in 

remaining life expectancy is less than one year (fourth and fifth columns). The 

differences in remaining life expectancy between high-income individuals, those who 

earned twice the median income during the working life, and median income 

individuals are reported in the sixth and seventh columns. For men and women, the 

point estimates of these differences fall between 1.53 (for married women) and 1.91 

(for single men). A comparison of the differences between these two extremes reveals 

that the difference in remaining life expectancy at age 65 between low-income 

individuals with only a public retirement pension and high-income individuals with 

twice the median income is about two-and-a-half years for both men and women. 

                                                 
19 Estimates of these differences are 4.396 (0.515) for men and 2.032 (0.774) for women. 
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 Finally, we turn to the association between remaining life expectancy at 65 

and spouse’s income. As shown in the fourth and sixth rows of table 7, compared to 

married women whose spouse earned median income, remaining life expectancy at 

age 65 of women whose spouse earned a 10% above the median income is 0.18-0.19 

years higher (about two-and-a-half months). For married men (fifth line), however, 

this difference is small and insignificant. In contrast, the difference in remaining life 

expectancy at 65 between women with a low-income spouse and women with a high- 

income spouse (see columns four and six, last row) is more than two years (1.62 – (-

0.79)). This difference is explainable in two ways. First, spouse’s income is 

negatively associated with women’s mortality risk, albeit only at a 10% level of 

significance (see table 6). Second, and more important, marriage is negatively 

associated with mortality risk and women benefit, on average, from an extended 

duration of marriage when married to a high-income man. For men, however, we find 

no such indirect association because, having on average a shorter life span than 

women, men benefit relatively less from a spouse’s higher income.  

 

 

5. Summary 

 

This analysis quantifies the association between individuals’ income and remaining 

life expectancy at the statutory retirement age in the Netherlands of 65. For this 

purpose, we estimate a mortality risk model that explicitly controls for unobserved 

individual-specific heterogeneity (random effects) using administrative data taken 

from the 1996–2007 Income Panel Study of the Netherlands supplemented with data 

from the Causes of Death registry.  
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Our main empirical findings are twofold. First, concerning model specification 

we find a significant presence of unobserved individual-specific heterogeneity 

(random effects) for both men and women. In our application the effects on the 

estimates when excluding random effects and the required dynamic sample selection 

correction terms are, however, relatively small.20 The reason for this is that the 

estimated standard deviations of the random effect for men and women are relatively 

small and, in other words, random effects play only a minor role in our mortality risk 

model. Nevertheless, our findings underscore the importance of controlling for 

random effects and dynamic sample selection correction terms if inconsistent 

estimates are to be avoided. 

Second, concerning the association of individual and spouse’s income with 

mortality risk we find that, conditional on marital status, individual income is about 

equally strong and negatively associated with mortality risk for men and women and 

that spouse’s income is only weakly (at a 10% level) associated with mortality risk for 

women. The difference in remaining life expectancy at age 65 between low-income 

individuals with only a public retirement pension and high-income individuals with 

twice the median income, is about two-and-a-half years for both men and women.  

 

 

                                                 
20 For completeness, table A5 (appendix A) reports the simulation results based on a mortality model 

that does not control for random effects and dynamic sample selection. The differences with table 7 are 

also small. 
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Appendix A  Tables 

Table A1 Components of individual income during retirement a) 

Male income components     

Age 
Public 

pension 
Occupational 

pension 
Labor 

income 
Transfer 
income 

Capital 
income Total 

 % % % % % % 

 65-69 51.8 39.7 3.9 1.4 3.1 100.0 
 70-74 52.3 37.9 2.4 2.2 5.3 100.0 
 75-79 53.9 35.1 1.3 2.9 6.9 100.0 
 80-84 56.5 31.1 0.9 3.6 8.0 100.0 
 85-89 61.9 26.3 0.6 3.3 7.8 100.0 
 90-94 66.6 22.7 0.5 2.4 7.8 100.0 
   95+ 67.5 25.8 1.6 0.9 4.1 100.0 
       
 Total 53.6 36.4 2.4 2.3 5.4 100.0 
       

Female income components     

Age 
Public 

pension 
Occupational 

pension 
Labor 

income 
Transfer 
income 

Capital 
income Total 

 % % % % % % 

 65-69 80.9 13.2 1.3 2.2 2.4 100.0 
 70-74 79.0 14.0 0.8 2.6 3.6 100.0 
 75-79 76.3 15.3 0.6 3.1 4.8 100.0 
 80-84 74.4 16.5 0.6 3.4 5.2 100.0 
 85-89 73.9 16.7 0.6 3.5 5.4 100.0 
 90-94 75.3 15.2 0.5 3.0 6.1 100.0 
   95+ 75.7 15.4 0.2 3.0 5.7 100.0 
       
 Total 77.7 14.7 0.8 2.8 4.0 100.0 
a) All residents from the statutory retirement age of 65 onward receive a public retirement pension. 

Occupational pensions, on the other hand, are related to the individual’s own employment or the 

employment of the spouse (in case of widowhood) before age 65. They therefore include private 

annuities, which may be more common among the self-employed. Labor income includes both work-

related earnings and income from self-employment. Transfer income includes mainly alimony 

payments or receipts and rental subsidies. Capital income includes primarily interest, dividends, and 

income from real estate. A few income components might be considered household rather than 

individual income, e.g. rental subsidies. These components are recorded on an individual level by 

Statistics Netherlands. More details on the components of income and their definitions can be found in 

Knoef et al. (2009). 
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Table A2 Income scenarios during retirement for different household types  

 Baseline situation Difference from the baseline situation due to income differences  

 

Man/Woman  
Median income 
 

Man 
Median+10%
 

Woman 
Median+10% 
 

Man  
Low income, 
Minimum wage

Woman  
Low income, 
Minimum wage

Man 
High income, 
2x the median 

Woman  
High income, 
2x the median 

 € € € € € € €

Pension-related gross yearly salary        

Full time 29500 32450  16392  59000  

Part time 14750  16225  8196  29500 

Annual income during retirement by household type       

Single person household 

Man, was employed full time before age 65 20650 22715 22715 11705 11705 41300 41300 

Woman, was employed part time before age 65 16178  17210  11705  26503 

Couple,  before age 65, the man was employed full time and the woman was not employed   

Man married at age 65 16962 19027  8018  37612  

Woman married at age 65 8018 8018  8018  8018  

Household income while married 24980 27045  16035  45630  

Man becomes widowed 20650 22715  11705  41300  

Woman becomes widowed 18094 19569  11705  32844  

Couple,  before age 65, the man was employed full time and the woman part time    

Man married at age 65 16962 19027 16962 8018 16962 37612 16962 

Woman married at age 65 12490 12490 13522 12490 8018 12490 22815 

Household income while married 29452 31517 30485 20507 24980 50102 39777

Man becomes widowed 23845 25910 24582 14900 20650 44495 31220 

Woman becomes widowed 22567 24042 23599 16178 18094 37317 32892 
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Table A3 Estimation results for men  
Mortality risk Model 1   Model 2   Model 3   Model 4   Model 5   
 Men  Men  Men  Men  Men  

  
Parameter 

estimate
Standard 

error
Parameter 

estimate
Standard 

error
Parameter 

estimate
Standard 

error
Parameter 

estimate
Standard 

error
Parameter 

estimate
Standard 

error

Constant -3.336 0.206 -11.636 1.054 -11.398 1.037 -11.533 1.038 -10.468 0.240
Time dummy variables  included included included included included 

Age specific dummy variablesa) included excluded excluded excluded excluded 
Age (in years)   0.132 0.016 0.128 0.015 0.130 0.015 0.112 0.003
Single 0.000 0.000 0.000 0.000 0.000 
Married  -0.923 0.142 -0.872 0.142 -0.893 0.093 -0.753 0.096 -0.407 0.099
Widowed -0.472 0.108 -0.436 0.104 -0.425 0.103 -0.428 0.104 -0.221 0.069

YI
 /10,000 -0.218 0.042 -0.214 0.041 -0.203 0.038 -0.190 0.024

YP/10,000 -0.083 0.127 -0.097 0.124    -0.267 0.098

(YI
 /10,000)2 0.008 0.002 0.008 0.002 0.009 0.002  0.009 0.001

(YP/10,000)2 -0.004 0.016 -0.003 0.015    0.017 0.008

(YI /10,000) x (YP /10,000)  0.028 0.016 0.028 0.016    0.020 0.012
(τ-65) -0.034 0.036 -0.053 0.034 -0.058 0.033 -0.048 0.033    
Single x (τ-65) 0.000 0.000 0.000 0.000   
Married x (τ-65) 0.167 0.046 0.154 0.044 0.090 0.025 0.098 0.026  
Widowed x (τ-65) 0.071 0.029 0.063 0.028 0.058 0.027 0.061 0.028  

(YI
 /10,000) x (τ-65) -0.162 0.115 -0.159 0.111 -0.096 0.098    

(YP
 /10,000) x (τ-65) -1.025 0.543 -0.955 0.522      

(YI
 /10,000)2 x (τ-65) 0.017 0.009 0.017 0.009 0.017 0.008    

(YP
 /10,000)2 x (τ-65) 0.098 0.099 0.094 0.094       

(YI /10,000) x (YP /10,000)  x (τ-65) 0.064 0.092 0.065 0.088      
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Table A3: continued 
 

  Model 1   Model 2   Model 3   Model 4   Model 5  

(τ-65)2 0.043 0.164 0.117 0.151 0.098 0.141 0.063 0.143  

Single x (τ-65)2 0.000 0.000 0.000 0.000   

Married x (τ-65)2 -0.725 0.258 -0.659 0.246 -0.364 0.126 -0.416 0.131  

Widowed x (τ-65)2 -0.291 0.146 -0.251 0.137 -0.230 0.136 -0.241 0.137  

(YI
 /10,000) x (τ-65)2 0.075 0.063 0.078 0.060 0.084 0.053    

(YP
 /10,000) x (τ-65)2 0.373 0.338 0.347 0.323   

(YI
 /10,000)2 x (τ-65)2 -0.009 0.006 -0.009 0.006 -0.011 0.005    

(YP
 /10,000)2 x (τ-65)2 -0.037 0.053 -0.035 0.051      

(YI /10,000) x (YP /10,000)  x (τ-65)2 0.023 0.060 0.018 0.057   

YH/10,000             -0.196 0.038   

(YH
 /10,000)2       0.008 0.002  

(YH/10,000) x (τ-65)       -0.165 0.103  

(YH
 /10,000)2

 x (τ-65)       0.017 0.008  

(YH/10,000) x (τ-65)2  0.102 0.056  

(YH
 /10,000)2

 x (τ-65)2             -0.009 0.005  
 

Standard deviation,  random effect 0.523  0.365  0.340  0.346     

Log-likelihood value -10872.5 -10888.9 -10902.6 -10897.1 -10914.8
Number of observations 54617 54617 54617 54617 54617
Number of individuals 7657 7657 7657 7657 7657
Number of parameters 66 36 27 27 19
 

a) Dummy variables are included for age 66 up to and including age 95 and for a linear effect for ages over 95 (with 65 as the reference age). When these are excluded, the age 
variable is included. 
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Table A4 Estimation results for women 
 
Mortality risk Model 6   Model 7   Model 8   Model 9   Model 10   
 Women  Women  Women  Women  Women  

  
Parameter 

estimate
Standard 

error
Parameter 

estimate
Standard 

error
Parameter 

estimate
Standard 

error
Parameter 

estimate
Standard 

error
Parameter 

estimate
Standard 

error

Constant -4.197 0.220 -11.337 0.891 -11.501 0.886 -11.434 0.888 -12.155 0.215
Time dummy variables  included included included included included 

Age specific dummy variablesa) included excluded excluded excluded excluded 
Age (in years)   0.109 0.014 0.112 0.014 0.109 0.014 0.121 0.002
Single 0.000 0.000 0.000 0.000 0.000
Married  -0.359 0.140 -0.352 0.136 -0.529 0.110 -0.153 0.110 -0.301 0.090
Widowed 0.018 0.111 0.014 0.107 0.005 0.106 0.006 0.106 -0.037 0.050

YI
 /10,000 -0.282 0.050 -0.271 0.048 -0.270 0.045  -0.186 0.030

YP/10,000 -0.104 0.057 -0.103 0.056    -0.091 0.040

(YI
 /10,000)2 0.011 0.003 0.010 0.003 0.011 0.003  0.008 0.002

(YP/10,000)2 0.002 0.004 0.002 0.004    0.003 0.003

(YI /10,000) x (YP /10,000)  0.016 0.022 0.015 0.022  -0.003 0.016
(τ-65) 0.016 0.033 0.020 0.030 0.019 0.029 0.030 0.028    
Single x (τ-65) 0.000 0.000 0.000 0.000   
Married x (τ-65) -0.037 0.030 -0.029 0.028 -0.023 0.022 -0.037 0.022  
Widowed x (τ-65) -0.025 0.021 -0.022 0.020 -0.020 0.020 -0.020 0.020  

(YI
 /10,000) x (τ-65) 0.086 0.121 0.094 0.114 0.076 0.109    

(YP
 /10,000) x (τ-65) 0.207 0.163 0.198 0.155      

(YI
 /10,000)2 x (τ-65) 0.009 0.012 0.008 0.011 0.008 0.011    

(YP
 /10,000)2 x (τ-65) 0.005 0.011 0.005 0.010      

(YI /10,000) x (YP /10,000)  x (τ-65) -0.199 0.115 -0.187 0.109      
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Table A4: continued 
 

  Model 6   Model 7   Model 8   Model 9   Model 10   

(τ-65)2 -0.184 0.117 -0.084 0.103 -0.095 0.101 -0.094 0.092  

Single x (τ-65)2 0.000 0.000 0.000 0.000   

Married x (τ-65)2 0.325 0.162 0.281 0.150 0.207 0.102 0.237 0.100  

Widowed x (τ-65)2 0.125 0.086 0.106 0.080 0.102 0.080 0.101 0.079  

(YI
 /10,000) x (τ-65)2 -0.002 0.058 -0.007 0.054 0.003 0.053    

(YP
 /10,000) x (τ-65)2 -0.184 0.115 -0.171 0.108  

(YI
 /10,000)2 x (τ-65)2 -0.007 0.006 -0.006 0.006 -0.006 0.006    

(YP
 /10,000)2 x (τ-65)2 0.000 0.009 0.000 0.009      

(YI /10,000) x (YP /10,000)  x (τ-65)2 0.145 0.082 0.134 0.076  

YH/10,000             -0.187 0.038    

(YH
 /10,000)2       0.006 0.002  

(YH/10,000) x (τ-65)       0.042 0.082  

(YH
 /10,000)2

 x (τ-65)       0.003 0.006  

(YH/10,000) x (τ-65)2       -0.006 0.040  

(YH
 /10,000)2

 x (τ-65)2             -0.002 0.003    
Standard deviation, random effect 0.507  0.233  0.233  0.232      
Log-likelihood value -14804.9 -14823.3 -14830.4 -14831.1 -14836.5 
Number of observations 87108 87108 87108 87108 87108 
Number of individuals 11601 11601 11601 11601 11601 
Number of parameters 66 36 27 27 19 
 

a) Dummy variables are included for age 66 up to and including age 95 and for a linear effect for ages over 95 (with 65 as the reference age). When these are excluded, the age 
variable is included. 
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Table A5 Simulation results when random effects and dynamic selection correction terms are excluded. Estimation results are given in 

tables A3 (model 5) and table A4 (model 10).   

 Baseline situation Difference from the baseline situation due to differences in lifetime income  

 Median  income 
Man 

Median+10% 
Woman 

Median+10% 
Man 

Low income 
Woman 

Low income 
Man 

High income 
Woman 

High income 

Type of household 
 

Remaining life 
expectancy 

Difference in 
remaining life 

expectancy 

Difference in 
remaining life 

expectancy 

Difference in 
remaining life 

expectancy 

Difference in 
remaining life 

expectancy 

Difference in 
remaining life 

expectancy 

Difference in 
remaining life 

expectancy 

Single person household   

Man 13.00 (0.52) 0.20 (0.03)  -0.90 (0.13)  1.86 (0.29)  

Woman 17.30 (0.44)  0.11 (0.02)  -0.50 (0.09)  1.09 (0.17) 

        

Couple,  before age 65, the man was employed full time and the woman was not employed  

Man 15.99 (0.44) 0.20 (0.03)  -0.92 (0.12)  1.83 (0.26)  

Woman 18.74 (0.38) 0.14 (0.03)  -0.64 (0.13)  1.26 (0.27)  

        

Couple,  before age 65, the man was employed full time and the woman part time  

Man 16.51 (0.46) 0.19 (0.03) 0.11 (0.04) -0.88 (0.12) -0.53 (0.18) 1.74 (0.25) 1.09 (0.41) 

Woman 19.25 (0.36) 0.13 (0.03) 0.11 (0.02) -0.62 (0.13) -0.51 (0.08) 1.24 (0.27) 1.09 (0.18) 
* Tables 5 and A2 provide details on the income classifications. Standard errors are in parentheses. 
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Appendix B  Monte Carlo simulations 

 

The Monte Carlo simulations are based on the distribution function of remaining life duration at age 65 

(see Appendix C) and carried out as follows. First, as a baseline, we define a group of reference 

individuals with the same characteristics; for instance, married men with median income. The estimates 

of the parameters of Eq. (1) together with the assumption that the error term in Eq. (1) follows a 

logistic distribution enable calculation of the probabilities that at age 65 each individual in this 

reference group will be deceased by the subsequent year. Next, we compare these probabilities with 

random drawings from the uniform distribution to simulate whether or not each individual is deceased 

in the subsequent year (see e.g., Law and Kelton, 1982). Finally, we simulate age by age the mortality 

status for each individual in the reference group up to the age of 105. We assume that next year’s 

mortality probability is equal to one at age 105. In this way, we obtain the simulated mortality status for 

each individual in this group from age 65 up to age 105. We use these sequences to calculate the mean 

remaining life duration at 65 for this homogenous reference group of individuals. We then rerun these 

simulations with a change in one of the covariates (e.g., a different income level) so that, all other 

factors being constant, the differences between these simulation outcomes and the baseline simulation 

outcomes can reveal this covariate’s association with remaining life expectancy at 65. For reference 

individuals who are married at age 65 the simulations take explicitly into account that the spouse may 

die and the individual becomes widowed. 

We perform these Monte Carlo simulations for 10,000 (identical) individuals. The standard 

errors for the differences from the baseline situation are based on 100 drawings from the asymptotic 

distribution of the parameter estimates. 
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Appendix C The distribution function of remaining life duration 

The distribution function of remaining life duration at age τ, denoted by D, 

conditional on a vector of observed characteristics { ,.., }dX X X  is modelled as a 

sequence of yearly mortality risks and for d>τ is given by 
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Table 1 Number of observations by age, and marital status by age and gender 

Panel A Number of observations Age distribution by gender   
 Men Women  Men Women Share of women
Age    % % % 
65-69 17,504 23,349  32.0 26.8 57.2  
70-74 15,943 21,558  29.2 24.7 57.5  
75-79 11,530 18,593  21.1 21.3 61.7  
80-84 6,305 13,307  11.5 15.3 67.9  
85-89 2,577 7,085  4.7 8.1 73.3  
90-94 664 2,692  1.2 3.1 80.2  
95+ 94 524  0.2 0.6 84.8  
        
All 54,617 87,108  100.0 100.0 61.5  
 

Panel B Marital status   Marital status  
  Men    Women   
 Single Widowed Married All Single Widowed Married All 
Age % % % % % % % % 
65-69 14.3  7.0 78.7 100.0 13.1 24.1 62.8 100.0
70-74 10.4 10.7 78.9 100.0 12.5 37.2 50.3 100.0
75-79  8.7 17.1 74.2 100.0 11.8 52.4 35.8 100.0
80-84  8.3 26.2 65.5 100.0 11.7 66.6 21.7 100.0
85-89  7.8 41.3 50.9 100.0 12.1 77.4 10.6 100.0
90-94  6.3 59.9 33.7 100.0 14.1 81.6  4.3 100.0
95+  4.3 62.8 33.0 100.0 16.0 83.0  1.0 100.0
         
All 10.9 14.8 74.4 100.0 12.4 46.4 41.2 100.0
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Table 2 Distribution of individual income by marital status, age, and gender  

 Single and widowed men  Single and widowed women 

 

    
Mean 

 
25th 

percentile 
Median

 
75th 

percentile
    Mean 

 
25th 

percentile 
Median 

 
75th 

percentile
Age € € € € € € € € 
65-69 22,283 14,454 17,942 25,180 19,894 13,827 16,270 21,757 
70-74 22,143 14,628 18,130 24,925 19,684 13,926 16,374 21,380 
75-79 22,945 14,474 18,198 26,077 19,407 13,829 16,145 20,621 
80-84 22,342 13,710 17,079 24,921 19,115 13,524 15,560 19,905 
85-89 20,387 13,151 15,957 22,885 18,674 13,069 15,046 19,215 
90-94 20,797 12,944 15,341 23,556 18,428 12,411 14,586 18,351 
95+ 18,210 12,868 15,213 20,000 19,055 12,203 14,169 18,249 
         
All 22,163 14,194  17,640 25,045 19,345 13,597 15,843 20,518 
 Married men   Married women   

 

  
Mean 

 
25th 

percentile 
Median

 
75th 

percentile
    Mean 

 
25th 

percentile 
Median 

 
75th 

percentile
Age € € € € € € € € 
65-69 23,699 13,480 18,021 27,595 9,558 7,862 8,088 9,050 
70-74 21,463 12,434 16,376 24,881 9,242 7,882 8,088 8,672 
75-79 20,715 11,831 15,563 23,995 9,294 7,882 8,088 8,572 
80-84 19,930 11,373 14,787 23,610 9,447 7,882 8,088 8,657 
85-89 19,182 10,777 13,602 22,028 9,639 7,882 8,104 8,957 
90-94 16,846 10,000 12,119 16,854 9,476 7,983 8,104 9,197 
95+ 22,604 9,984 12,702 32,184 - - - - 
         
All 21,809 12,391 16,469 25,324 9,407 7,882 8,089 8,818 
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Table 3 Mortality risk by gender, age, and marital status. The HMD columns provide population statistics from the Human Mortality 

Database (2008) over the 1996–2006 period. 

 Mortality risk, men    Mortality risk, women   

       Single 
  

Widowed 
 

Married All HMD Single
 

Widowed Married All HMD

Age % % % % % % % % % %
65-69 4.6 3.4 1.5 2.1 2.2  1.6 1.7 1.0 1.3 1.2
70-74 5.8 5.5 3.5 3.9 3.8  2.7 2.5 1.6 2.1 2.0
75-79 8.3 8.6 6.1 6.7 6.4  4.9 4.3 3.0 3.9 3.5
80-84 13.6 13.0 9.8 11.0 10.8  8.2 8.1 6.8 7.9 6.6
85-89 23.8 18.5 15.9 17.6 17.5  12.8 13.6 10.8 13.2 12.4
90-94 33.3 30.2 24.1 28.3 27.5  20.3 20.3 19.8 20.3 21.7
95+ - 33.9 32.3 35.1 41.8  33.3 35.2 - 34.9 36.2
            
All 7.2 10.6 4.5 5.7 5.7  5.3 6.9 2.3 4.8 4.7
  

 

 



 43

Table 4 Mortality risk by age, gender, and income quartilea)  

Cells: Mortality risk 
  

 
 

Panel A Single and widowed men  Single and widowed women 
 Income quartile   Income quartile  
       Q1 Q2 Q3 Q4 Q1/Q4 Q1 Q2 Q3 Q4 Q1/Q4
Age % % % % % % % % % %
65-69 5.5 4.2 3.4 3.8 1.4  2.7 1.2 1.4 1.4 1.9
70-74 6.6 7.5 5.2 3.5 1.9  3.8 2.5 2.4 1.8 2.1
75-79 12.0 8.2 6.9 7.3 1.6  6.2 4.7 3.5 3.5 1.8
80-84 16.4 12.1 12.2 11.4 1.4  10.1 7.7 7.1 7.5 1.3
85-89 22.1 19.1 18.8 15.6 1.4  17.8 11.3 11.2 12.1 1.5
90-94 35.7 30.8 27.0 23.5 1.5  22.3 22.4 17.9 16.3 1.4
95+ - - - - -  40.3 33.7 26.7 30.0 1.3
All 12.6 9.3 7.5 7.3 1.7  9.8 6.2 5.0 5.2 1.9
            
Panel B Married men  Married women 
 Income quartile   Income quartile  
      Q1 Q2 Q3 Q4 Q1/Q4 Q1 Q2 Q3 Q4 Q1/Q4
Age % % % % % % % % % %
65-69 3.2 1.8 1.0 1.0 3.3  1.5 1.0 0.8 0.7 2.1
70-74 4.6 3.6 3.3 2.3 2.0  2.3 1.2 1.5 1.3 1.7
75-79 7.2 6.5 5.4 4.6 1.6  3.4 2.9 2.5 3.2 1.1
80-84 11.3 10.0 8.5 8.2 1.4  7.6 7.2 6.9 5.3 1.4
85-89 17.1 13.4 16.5 15.5 1.1  11.8 10.1 9.5 11.8 1.0
90-94 28.3 20.4 21.4 14.7 1.9  34.8 14.8 6.3 26.5 1.3
95+ - - - - - - - - - -
All 7.1 4.8 3.4 3.0 2.4  2.8 2.2 2.1 2.0 1.4
            
Panel C Married men  Married women 
 Spouse's income quartile  Spouse's income quartile 
      Q1 Q2 Q3 Q4 Q1/Q4 Q1 Q2 Q3 Q4 Q1/Q4
Age % % % % % % % % % %
65-69 1.8 1.3 1.6 1.4 1.3  1.3 1.1 1.1 0.8 1.7
70-74 4.3 3.1 3.1 3.3 1.3  2.1 1.1 1.7 1.6 1.3
75-79 7.2 6.4 5.1 5.5 1.3  2.9 3.1 3.6 2.7 1.1
80-84 11.8 9.2 8.9 9.6 1.2  8.2 7.5 5.5 5.5 1.5
85-89 16.2 17.4 15.5 14.5 1.1  13.2 6.1 11.0 11.0 1.2
90-94 25.4 32.5 15.6 26.3 1.0  27.5 16.7 19.4 10.7 2.6
95+ - - - - - - - - - -
All 5.3 4.4 4.4 4.0 1.3  3.1 2.0 2.3 1.9 1.6
a) The income quartiles are reported in table 2. 
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Table 5 Income during retirement for different household types  

Cells: Yearly amounts in 2005 € 
Statutory minimum wage, full time 16392 
Public pension for a single person household 11705 
Public pension per person for a two person household   8018 

 Baseline situation 

Pension-related gross yearly salary, median € 
Man (full time) 29500 
Woman (part time) 14750 
  

Annual income during retirement by household typea) € 

Single person household  
Man (employed full time before age 65) 20650 
Woman (employed part time before age 65) 16178 
  

Couple,  before age 65, the man was employed full time and 
the woman was not employed  
Man married at age 65 16962 
Woman married at age 65   8018 
Household income while married 24980 
Man is widowed 20650 
Woman is widowed 18094 

Couple,  before age 65, the man was employed full time and 
the woman part time  
Man married at age 65 16962 
Woman married at age 65 12490 
Household income while married 29452 
Man is widowed 23845 
Woman is widowed 22567 
a) Pension-related gross salary (Y) refers to the gross salary on which the occupational pension is based, 

that is received in addition to a public pension. Occupational pension income is calculated using the 

formula max(0, 0.7xFTEx(Y-10/7 x FRANCHISE)). A widowed individual receives max(0, 5/7 x 0.7 x 

FTE x (Yp-10/7 x FRANCHISE)), where Yp refers to the pension-related gross salary of the deceased 

spouse. FRANCHISE is set equal to €11705 (the public retirement pension received by a person living 

alone). FTE is equal to one if the individual was employed full-time and 0.5 if employed part-time. 
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Table 6 Estimation results* 

Dependent variable: Mortality risk Men  Women   

Covariate, parameter, Eq. (6) 
Parameter 

estimate
Standard 

error
Parameter 

estimate
Standard 

error
Constant, α0 -11.636 1.054 -11.337 0.891
Age, α1 0.132 0.016 0.109 0.014
Single 0.000 0.000 
Married, β1 -0.872 0.142 -0.352 0.136
Widowed, β2 -0.436 0.104 0.014 0.107
(Individual income/10,000), β3 -0.214 0.041 -0.271 0.048
(Spouse’s income/10,000), β4 -0.097 0.124 -0.103 0.056
(Individual income/10,000)2, β5 0.008 0.002 0.010 0.003
(Spouse’s income/10,000)2, β6 -0.003 0.015 0.002 0.004
(Individual income/10,000) x (Spouse’s income/10,000), β7 0.028 0.016 0.015 0.022
Standard deviation random effect, σ 0.365 0.176 0.233 0.047
Log-likelihood value -10888.9 -14823.3 
Number of observations 54617 87108 
Number of individuals 7657 11601 
Number of parameters 36 36 
Test of hypothesis  p-value  p-value  
Dynamic sample selection correction termsa) 0.0002 0.034 
Individual incomeb) 0.000 0.000 
Spouse's incomec) 0.554 0.091 
Household income vs. individual/spouse’s incomed) 0.709  0.356  

* The estimates of all model parameters are reported in tables A3 (model 2) and A4 (model 7), appendix A. 
a)  H0: γ=0 (Eq. 2)    b) H0: 3 5 0      c) H0: 4 6 7 0        d) H0: 3 4 5 6 7 5, , 2         
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Table 7 Simulations of remaining life expectancy at the statutory retirement age of 65 (in years) by gender and household type. These 

are based on the estimation results of table 6*  

 
Baseline situation

 
Difference from the baseline situation due to differences in lifetime income

  

 Median  income 
Man 

Median+10%
Woman 

Median+10%
Man 

Low income 
Woman 

Low income 
Man 

High income
Woman 

High income 

Type of household 
 

Remaining life 
expectancy 

Difference in 
remaining life 

expectancy 

Difference in 
remaining life 

expectancy 

Difference in 
remaining life 

expectancy 

Difference in 
remaining life 

expectancy 

Difference in 
remaining life 

expectancy 

Difference in 
remaining life 

expectancy 
Single person household        
Man 11.73 (0.66) 0.20 (0.04)  -0.88 (0.17)  1.91 (0.39)  
Woman 18.18 (1.14)  0.18 (0.04)  -0.80 (0.17)  1.74 (0.36) 
        
Couple,  before age 65, the man was employed full time and the woman was not employed  
Man 16.12 (0.57) 0.20 (0.04)  -0.91 (0.18)  1.86 (0.38)  
Woman 19.50 (0.96) 0.19 (0.06)  -0.82 (0.23)  1.71 (0.50)  
        
Couple,  before age 65, the man was employed full time and the woman part time  
Man 16.35 (0.62) 0.19 (0.04) 0.05 (0.05) -0.85 (0.18) -0.22 (0.21) 1.72 (0.39) 0.50 (0.66) 
Woman 20.21 (1.01) 0.18 (0.05) 0.16 (0.04) -0.79 (0.23) -0.71 (0.17) 1.62 (0.47) 1.53 (0.35) 
* Tables 5 and A2 (appendix A) provide details on the income classifications. Standard errors are in parentheses. 

 

 


