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• Goal 

• give an overview of pension obligations towards households 

• standardized table in 2008 SNA/ESA2010 

• includes the PV of pension entitlements arising from already 
accrued pension rights 

• covers every pension type (including old age, survivor’s and 
disability pensions)  

• reports relations between stocks and flows in schemes 

• includes defined benefit schemes and defined contributory 
schemes, private and general government pension schemes 

 

• The Role of NBS  

• modelling pension entitlements (I. pillar - general 
government, army/police pension schemes) 
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A  Pensions of 

people already 

retired today 

D Pensions of people 

not working yet 

B  Pensions of people working 

today corresponding to already 

accrued rights 

C  Pensions of people working 

today corresponding to rights to be 

accrued over the rest of their carrer 

Implicit liabilities (ADL) = A+B 

(Source: Eurostat, ECB, 2010) 

Coverage in ESA2010 
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Demographic projection by age groups in Slovakia 
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Key changes in pension system in Slovakia 

• Introduction of funded II. pillar scheme  

• has impact on implicit debt in general SS pension scheme 

• 2005-3q2012 social contribution divided between I. (PAYG) and II. 
pillar, old-age contribution (18% of wage base) divided equally 
between pillars (9%/9%) 

• 4q2012 -2016 contributions divided into 14%/ 4%    

• gradually in 2017-2024 change of 0,25 points a year to ratio 12%/6%  

• participation in the II. pillar is not mandatory 

• Changes in pension indexation 

• shift from Wage/Inflation indexation towards Inflation 

• Minimum pension 

• Change in retirement age  

• generally 62 years (both men and women) 

• after 2017 linked to changes in life expectancy 

• Extended minimum years of service in army/police  

• from 15 to 25 years (2013) 

8.6.2017 
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• Liabilities to: 

• current contributor 

• current pensioner 

 

• Entitlements by type: 

• old age pensions 

• early-old age pensions 

• disability pension 

• survivor’s pension 

 

• Pension schemes: 

• general government pension scheme 

• army social security pension scheme (VUSZ) 

• police social security pension scheme (MV SR) 

 

Model (1) – composition 
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Model (2) – estimating pension entitlements 
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• Beneficiaries – calculation: 

 

• in the year t0 

• for cohort group of age x 

• gender g 

 
 

 

• 𝑆 𝑔,𝑥 ,𝑡0
𝐵  - sum of pensions paid to [g, x] in the year t0 

• 𝑝 𝑔,𝑥 𝑡 - survival rate of the year x+t 

• 𝑣𝑖 - valorization rate  

• 𝑟  - discount rate 

 
• Beneficiaries – total liabilities: 

 

𝑇𝐿[𝑔,𝑥]𝑡0
𝐵 =  𝑆 𝑔,𝑥 ,𝑡0

𝐵   𝑝 𝑔,𝑥 𝑡   
 (1 + 𝑣𝑖)
𝑡
𝑖=1

(1 + 𝑟)𝑡

100−𝑥

𝑡=1

,             𝑥 ∈ 𝑥0, 100  

𝑇𝐿𝑡0
𝐵 =  𝑇𝐿[𝑚𝑎𝑙𝑒,𝑥]𝑡0

𝐵

100−1

𝑥=𝑥0

+  𝑇𝐿[𝑓𝑒𝑚𝑎𝑙𝑒,𝑥]𝑡0
𝐵

100−1

𝑥=𝑥0
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• Contributors, I. pillar – calculation: 

 

• in the year t0 

• for cohort group of age x 

• gender g 
 

 
 

• 𝑛 𝑔,𝑥 𝑡0 - number of contributors [g, x] in the year t0 

• 𝜆𝑥 = (Actual age – Start contribution)/(Retirement age – 
Start contr.) 

• 𝛼[𝑔,𝑥]𝑡0 - I. pillar contributor’s share 

• 𝑆 𝑔,𝑥 ,𝑡0
𝐶 - annual amount of future pension in cohort [g, x] 

• 𝑝 𝑔,𝑥 𝑡
𝑂  - probability of insurance event 

• 𝑝 𝑔,𝑥 𝑡+𝑠 - survival rate of the year x+t 

• 𝑣𝑖 - valorization rate, 𝑟 – discount rate 

 

𝑇𝐿[𝑔,𝑥]𝑡0
𝐶,𝐼 = 𝑛 𝑔,𝑥 𝑡0   𝜆𝑥  𝛼[𝑔,𝑥]𝑡0  𝑆 𝑔,𝑥 ,𝑡0

𝐶   𝑝 𝑔,𝑥 𝑡
𝑂    𝑝 𝑔,𝑥 𝑡+𝑠

100−𝑥−𝑡+1

𝑠=0

 (1 + 𝑣𝑖)
𝑡+𝑠
𝑖=𝑡+1

(1 + 𝑟)𝑡+𝑠

100−𝑥

𝑡=1
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Model (4) – estimating pension entitlements 
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• Contributors, II. pillar – calculation: 

 

• in the year t0 

• for cohort group of age x 

• gender g 
 

 
 

• 𝛽𝑥 - II. pillar participation share of contributor’s cohort [g, x] 

 
• Contributors – total liabilities: 

 

𝑇𝐿[𝑔,𝑥]𝑡0
𝐶,𝐼𝐼 = 𝑛 𝑔,𝑥 𝑡0   𝜆𝑥  1 − 𝛼[𝑔,𝑥]𝑡0   1 − 𝛽𝑥  𝑆 𝑔,𝑥 ,𝑡0

𝐶   𝑝 𝑔,𝑥 𝑡
𝑂    𝑝 𝑔,𝑥 𝑡+𝑠

100−𝑥−𝑡+1

𝑠=0

 (1 + 𝑣𝑖)
𝑡+𝑠
𝑖=𝑡+1

(1 + 𝑟)𝑡+𝑠

100−𝑥

𝑡=1

 

𝑇𝐿𝑡0
𝐶 =   𝑇𝐿[𝑔,𝑥]𝑡0

𝐶,𝐼

100−1

𝑥=𝑥0𝑔∈{𝑀,𝐹}

+   𝑇𝐿[𝑔,𝑥]𝑡0
𝐶,𝐼𝐼

100−1

𝑥=𝑥0𝑔∈{𝑀,𝐹}

 



Database - data sources 
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• Social Insurance Agency in Slovakia 
 

• data of current pensioners (numbers, average pensions) 

• pension expenditures 

• current workers (numbers, average wages) 

• II. pillar contributors 
 
• Military/Police Social Security Office 

 

• data of current pensioners (numbers, average pensions) 

• current military/police forces (numbers, average wages) 
 
• Database 

 

• all data in cohorts – divide to the age groups, gender (type of 
pension – for pensioners) 
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… 

Calculations 

Load inputs 

Assumptions 

Calculation of 
pensions 

Old age, 
males 

Early old 
age, males 

Old age, 
females 

Load inputs 

Assumptions 

Population 
development 

Calculation of 
pensions 

Old age, 
males 

Early old 
age, males 

… 

Old age, 
females 

Results for 
T29 

Contributors Beneficiaries 

Calculated  
in  

MATLAB 
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Main assumptions (1) 
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• Survival rate  

• consistent with demographic Europop assumptions 
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Main assumptions (2) 
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• Insurance event probability 

• computed from data from previous years 

• approximation 
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Main assumptions (3) 
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• Pension valorization 

• legislation based 

• in Slovakia – wage → inflation growth dependent  

• inflation – 2% - according to Eurostat Technical guide 
• Discount rate 

• 3% - according to Eurostat Technical guide 

8.6.2017 



Main assumptions (6) 
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• Retirement age 

• legislation based 

• fixed to the life expectancy at retirement age 
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Simulation results 
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Conclusion 
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• Done (small improvements to be added) 

• calculation for general government pension scheme 

• evaluation scenarios 
 
• In progress 

• Evaluation calculation liabilities for army social security 
system  

• Evaluation calculation liabilities for police social security 
system  

 
• Next 

• Discuss possible scenarios of main assumptions (mainly 
about insurance event probability) 

• Compare results with other countries 

8.6.2017 



Thank you 
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