
A coverage factor for managing 
elderly pension benefits 

J. Iñaki De La Peña(1, 3); M. Cristina Fernández-Ramos(2); Noemí Peña-Miguel (1, 3),  
 
University of the Basque Country (1);  
Education Department. Junta Castilla-León (2) 
Consolidated Research Group EJ/GV: IT 897-16 and Polibienestar Research Institute (3) 



About the speaker 

2 

§  J. Iñaki De La Peña  
§  Full Professor at University of the Basque Country 
§  He currently works at the Financial Economics I 

Department. Joseba Iñaki does research in Private 
and Public Pensions, Social Security and ALM. 

§  University of the Basque Country 
§  More than 50.000 students 
§  More than 6.500 Professors 
§  31 Faculties 
§  … 

LOGO 

4 – 8 June 2018, www.ica2018.org 



Section 1: Facts, no Faqs. 

4 – 8 June 2018, www.ica2018.org 3 

§  In 2005 the World Bank extended the 3-pillar protection 
scheme that it had introduced in the 1990s to a 5-pillar 
scheme by adding a “zero pillar” based on non-contributory 
pensions and a recommendation of adding a “fourth pillar” 
based on informal or intra-family transfers (Holzmann & Hinz, 
2005) for the care of dependents.  

…but… 
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..problems… 
 
§  the cost of dependency is very high; 
§  uncertainty in the duration and the care needed; 
§  there are private individual insurance schemes that cover this uncertainty;  
§  public-sector coverage tends to offer services according to degree of 

dependency;  
§  future is not expected to improve (Campbell et al., 2009; Colombo et al., 

2011): 
•  elderly people is set to increase in most countries;  
•  family support for dependents will tend to disappear;  
•  demand for better coverage and care in old age;  
•  there will be technological changes to be cared for in their own homes.  

Section 1: Facts, no Faqs. 
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…but… 
 
§  More than 20 papers presented at 31st ICA with keywords 

about 
-  LTC, 
-  Longevity, 
-  Old age, 
-  Elderly, 
-  Sustainability.   

Section 1: Facts, no Faqs. 



Aim 
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§  This paper seeks to draw up a flexible design for pensions for 
dependents that can help to reduce the personal costs of their 
situation. How?  increasing the amounts that they receive.  

§  Pension benefits increase in the new state (becoming dependent) 
as the cost of care increases. To that end we propose a model 
with a benefit correction factor that includes a specific 
mortality rate for dependents, thus enabling us to adapt 
benefits to the profile of each beneficiary. 



Index 
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§  Section 2 reviews the dependency coverage systems. 

§  Section 3 describes the model proposed.  

§  Section 4 applies the model to the case of Spain.  

§  Section 5 conclusions. 
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What kind of risk? 
 
 

To live more than the resources available for caring 
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Types of coverage (Da Roit & Le Bihan, 2010): 
 
§  A model based on services in kind (found for instance in the 

Netherlands and Sweden). 
§  A model that provides financial benefits for all-round 

dependency coverage plans (France).  
§  A model that provides financial benefits for caring for 

dependents (Austria, Germany and Italy). 
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The problem is how to fund such a system: 
 

§  (Pitacco, 2002; 2013), relevant premiums would be 
subtracted from retirement pensions 

§  (Winklevoss, 1993; De La Peña, 2000 b) adapt benefits to 
dependents’ new state: an actuarial correction  



Section 2: Dependency coverage systems 
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Is this approach new? 
 
This simple approach is the one used in public social welfare 
provisions to link pensions with the life expectancy of 
pensioners. Sweden, Poland, Latvia and Norway, among other 
countries, they have made.. 
 

To became a sustainable pension system 



Section 3: Methodology. Assumptions 
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§  Dependency benefits as such are paid when participants are already 
receiving other benefits (retirement, invalidity), because lower levels 
of dependency do not fall under dependency benefits and at most 
lead to people exiting the scheme on being declared invalid while 
working. 

§  The following ratio is accepted: 
 
§  The following equivalence is obtained whenever x+k is lower than the 

retirement age (𝑥+𝑘< ​𝑥↓𝑟 ): 



Section 3: Methodology. Probabilities 
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§  For the invalidity period: 

§  From retirement age: 
 

§  Being severe dependent: 



Section 3: Methodology. Excess of mortality 
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§  The excess mortality rate for dependents, over and above 
the general mortality rate can be expressed via a 
multiplicative correction factor -  

  
§  Following Rickayzen & Walsh, the function is the following: 
 

𝑞𝑑 𝑥
𝑚 = 𝜃 ∙ 𝑞𝑥𝑚  

𝑞𝑑
𝑥
𝑚 =

⎩
⎨

⎧ 𝑞𝑥
𝑚 +

𝛿
1 + 𝛾𝑥𝑖 −𝑥  ∀𝑥𝑖 < 95

𝑞𝑥
𝑚 ∙ (1 + 𝛽) +

𝛿
1 + 𝛾𝑥𝑖−𝑥  ∀𝑥𝑖 ≥ 95
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§  Once the probability of death of severe and high-level 
dependents is known, the correction factor to be applied is 
the following: 
   

§  Or, 
 



Section 4: Application to Spain. Mortality rates 
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§  Based on PERM/F-2000P dynamic tables for Spain fitted to HID 
98-01 statistics for France with the values obtained by 
Sánchez, et al. (2008) for δ , γ, β and ​ x↓i   with an ordinary 
least squares procedure for the gross values for high-level 
dependency estimated for. 

Factors Men  Women  
𝛿 0.245 0.165 
𝛾 1.135 1.09 
𝑥𝑖  62.50 58.61 
𝛽 0.1142 0.0962 
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Section 4: Application to Spain.Correction Factors 
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Age 65  

COHORT 𝑒𝑥𝑚  𝑒𝑥𝑚𝑑  𝜆𝑥𝑑 − 𝑒𝑥 − 𝜆𝑥𝑑 − 𝑎̈𝑥 − 
Men Women Men Women Men Women Men Women 

1950  23.56   28.05  6.00 8.28  3.927   3.388   4.494   3.611  
1955  24.16   28.65  6.03 8.32  4.010   3.444   4.579   3.664  
1960  24.76   29.21  6.05 8.36  4.091   3.496   4.663   3.715  
1965  25.33   29.74  6.08 8.39  4.170   3.546   4.745   3.763  
1970  25.90   30.24  6.10 8.42  4.247   3.593   4.824   3.808  

Age 70  

COHORT 𝑒𝑥𝑚  𝑒𝑥𝑚𝑑  𝜆𝑥𝑑 − 𝑒𝑥 − 𝜆𝑥𝑑 − 𝑎̈𝑥 − 
Men Women Men Women Men Women Men Women 

1950  19.81   23.54  5.18 7.45  3.827   3.158   4.625   3.465  
1955  20.35   24.09  5.20 7.50  3.910   3.211   4.717   3.517  
1960  20.89   24.61  5.23 7.55  3.992   3.261   4.807   3.567  
1965  21.41   25.10  5.26 7.59  4.072   3.309   4.894   3.615  
1970  21.92   25.56  5.28 7.62  4.150   3.354   4.980   3.660  

Age 75  

COHORT 𝑒𝑥𝑚  𝑒𝑥𝑚𝑑  𝜆𝑥𝑑 − 𝑒𝑥 − 𝜆𝑥𝑑 − 𝑎̈𝑥 − 
Men Women Men Women Men Women Men Women 

1950  16.32   19.19  4.62 6.74  3.536   2.845   4.477   3.202  
1955  16.80   19.67  4.65 6.80  3.613   2.891   4.565   3.250  
1960  17.27   20.13  4.68 6.86  3.688   2.936   4.651   3.295  
1965  17.72   20.57  4.71 6.91  3.761   2.978   4.735   3.337  
1970  18.17   20.99  4.74 6.96  3.833   3.018   4.816   3.378  

Age 80  

COHORT 𝑒𝑥𝑚  𝑒𝑥𝑚𝑑  𝜆𝑥𝑑 − 𝑒𝑥 − 𝜆𝑥𝑑 − 𝑎̈𝑥 − 
Men Women Men Women Men Women Men Women 

1950  13.19   15.08  4.22 6.06  3.129   2.491   4.108   2.869  
1955  13.59   15.49  4.26 6.13  3.192   2.527   4.181   2.906  
1960  13.97   15.87  4.29 6.19  3.255   2.562   4.252   2.941  
1965  14.35   16.24  4.33 6.26  3.315   2.596   4.322   2.975  
1970  14.72   16.59  4.36 6.31  3.374   2.628   4.389   3.008  
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§  Correction factor for life expectancy for dependents by age and generation  
Source: Own work 

 
(Male)                         (Female) 



4 – 8 June 2018, www.ica2018.org 20 

§  Gender Analysis for life expectancy  
Source: Own work 

Section 4: Application to Spain. Correction Factors 
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§  Correction factor with actuarial income for dependency by age and generation  
Source: Own work 

 
(Male)                         (Female) 

Section 4: Application to Spain.Correction Factors 
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Gender Analysis  
for actuarial income Source: Own work 



Section 5: Conclusions. Limitations 
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Once become dependent their expenses increase and the 
correction factor would provide an increased pension that 
would not, however, have to be paid directly. 
§  Pension increases could be used to refund part of the amount 

spent on care, rather than being paid directly to beneficiaries. 
§  Any surplus could then be added to the initial pension. 
§  Data are therefore are needed not only on the experience of 

autonomous/beneficiaries but also on the different levels of 
dependency. The aim is to determine the gap in mortality rates 
between the different groups (levels of dependence). 
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The example of a Private Pension Fund: 
 
1.  The beneficiary has a private fund and it is receiving a 

benefit equivalent to the present value of an annuity.  
2.  Whole fund belongs to him/her 
3.  If became dependent, the beneficiary can rescue the 

whole the private fund or can increase the annuity 
(differential on mortality sustainability factor) to adapt to the 
new situation (dependent) 

 
 

Section 5: Conclusions. Limitations 
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The example of a Public Notional Account: 
 
1.  The beneficiary has had a notional fund and it is reveiving 

the equivalent pension to the present value of an annuity 
(sustainability factor).  

2.  The notional fund is the key that covers the pension. 
3.  If became dependent, the fund has a new equivalent 

pension via the present value of an annuity with a different 
mortality (differential on mortality sustainability factor). 

 

Section 5: Conclusions. Limitations 
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The example of a Reverse Mortgage: 
 
1.  The beneficiary is receiving an annuity and there is an 

actuarial liability calculated as the present value of the rest of 
the payments according to the mortality table.  

2.  If there is a possibility of rescue, the guarantee is the flat 
(house). 

3.  If became dependent, the flat (house) has a new equivalent 
annuity, via the present value of an annuity with a different 
mortality (differential on mortality sustainability factor). 

Section 5: Conclusions. Limitations 
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§  The model can be implemented with little difficulty and no 
additional cost, enabling coverage to be universalised in 
capitalisation-based private pension schemes/products.  

 
§  In a public, defined-benefit system (pay-as-you-go social 

security) would increase the expenses, so initially a deficit 
would result. 
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§  Persons who become dependents will receive their pensions 
for less time, but will receive higher amounts. The idea is 
not to provide a solution. The idea is to ensure that the 
pensions that they receive are congruent with their life 
expectancy: actuarially equal and fair. 
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§  They receive higher pensions…  

…when they more need them. 
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