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Fully qualified actuary certified by the Bulgarian Actuarial Society

Мember of Core Faculty at MIB Trieste School of Management and delivers lectures in 

Insurance and Risk Management area for the Master in insurance risk management 

program.Research interests include multi-state insurance models, mortality trends, 

longevity risk, and quantitative risk assessment for life insurance

Short Bio

▪ MIB Trieste School of Management

MIB Trieste School of Management is an international business school based in Trieste, Italy. 

Since 1988, it has been providing management education, executive development and applied 

research, training professionals and managers from more than 100 countries worldwide.
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Longevity Dynamics
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Longevity improvements increase the cost and uncertainty of lifetime guarantees, 

requiring safety loadings and contributing to thin annuity markets.



www.eca2026.orgECA 2026

Introduction and Motivation
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▪ Weaknesses of traditional life annuity products

"Inflexible" 
income

"Irreversible" 
decision

No bequest 
available

Positive 
adverse 
selection

Safety loadings 
and strict policy 

conditions

OBJECTIVE
Design more attractive annuity products

FOCUS
Customer preferences

APPROACH
Customized pricing
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Innovations in life insurance annuities
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Y Taxonomy as used in the UK market based on 

(Ridsdale 2012), (Pitacco 2021)

STANDARD

Very good health and lifestyle

Lower mortality 

  LIFESTYLE

Lifestyle-related risk factors

Slightly shorter life expectancy than standard

  ENHANCED

Personal history of moderate medical conditions,

Higher mortality rates

  IMPAIRED

Serious health conditions

Substantially higher mortality

  CARE

Long-term care needs

Highest mortality
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Special-rate life annuities
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•Deterministic framework

•Pool-size effect vs 
heterogeneity effect

Findings: Pool-size benefits 
outweigh heterogeneity effects.

Previous study: 

Pitacco & Tabakova (2022)

• Stochastic mortality rates 
• Allowing stochastic 

heterogeneity levels (addressing 
uncertainty in risk class 
composition).

Results: Consistent with 
(Pitacco and Tabakova 2022).

Current model:

 Olivieri & Tabakova (2024)

• Business perspective

• Premium loading

• Profitability(PVFP)

• Cost of capital

• Business value

Current presentation 

Research question: What is the net impact of larger size vs. higher heterogeneity on the risk profile of special-rate annuities 

in a value-based perspective?

Broaden the annuity market through risk-adjusted pricing while improving the alignment between premiums and longevity costs.

• Increase the pool size (+)         Stronger pooling effect 

• Higher degree of heterogeneity of the pool (-)         Weaker pooling effect 
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Mortality modeling framework
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Reference 
population

(Common trend)

Baseline mortality

(Aggregate longevity 
risk)

Scaled baseline 
mortality

(Individual longevity 
risk)

Modelling number of 
Deaths

(Stochastic simulations)
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Portfolio valuation framework
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Single premium

Safety loading

Future benefits

Reserves

Capital and 
value
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Portfolio Characteristics
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Modelling assumptions

✓  Same age at issue (same cohort)

✓ Closed portfolio (no new entrants)

✓ Random number of survivors within 

each risk class

✓  Benefits depend on the risk class 

and are identical for all annuitants 

within the same class

✓ Single premium paid at inception, 

including the safety loading
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Impact of Portfolio composition
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Premium loading

Increases as portfolio heterogeneity 

grows, with the strongest impact in 

unbalanced portfolios.

Capital required

Similar to premium loading. 

Rise with portfolio heterogeneity and 

peak in portfolios with a high share 

of impaired annuities.

Business value

Increases despite higher capital 

requirements.

Most significant effect

Observed in portfolios with a high 

concentration of impaired 

annuitants.

Observations

Note: Values are expressed as a percentage of PVFB0 (Best-estimate)

Acceptable level of risk: λ= 10%
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Sensitivity analysis
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Note: Values are expressed as a percentage of PVFB0 (Best-estimate)
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Sensitivity analysis
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Note: Values are expressed as a percentage of PVFB0 (Best-estimate)
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Conclusions
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▪ Premiums tailored on the individual risk profile;

▪ Greater portfolio heterogeneity: 

o Higher safety loading, moderated by risk-pooling effects;

o Higher capital requirements

▪ Business value increases. Higher safety loadings enhance value creation 

despite the greater capital requirements

▪ Portfolios composed exclusively of standard annuities generate the 

lowest business value in a relative term.
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Bulgarian Actuarial Society (BAS) 
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Founded in 1924 and re-established in 1993, BAS is the professional 

association of actuaries in Bulgaria, promoting actuarial science and 

profession, education, research, and professional standards.

Contacts

       “Acad. Georgi Bonchev” Str. , bl. 8, fl. 2, room 218, Sofia 1113, Bulgaria

       Website: actuarybg.org/en/

       Email: office@actuarybg.org

https://actuarybg.org/en/
mailto:office@actuarybg.org


www.eca2026.orgECA 2026

Thank you for your kind attention!
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