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Obstacles to developing a standard 
longevity market

• Difficulties agreeing a price between buyer and seller

– Difference in perception of risk

– Especially if the potential seller is not under pressure to sell

• Cost of longevity risk not explicit under many accounting standards

– e.g. Pension funds could show liabilities at low cost

• Longevity not a top-priority risk

– Investment yields were at the forefront of trustees’ minds
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Longevity risk transfer structures –
Mortality Swap

• Cedant pays expected annuity payments to protection provider (fixed leg)

• Protection provider reimburses cedant for actual annuity payments made 
(floating leg)

• Advantages

– Transfers only longevity risk

– Simple to administer and explain
• especially to capital markets participants

– No transfer of assets

• Disadvantages

– Some cedants prefer to transfer asset risk as well

– Structure not yet fully standardized
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Example structure
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Pricing the risk

• Standard longevity risk has two components, considered separately

– Base level, derived mainly from past experience of the portfolio in 
question

• Mechanical calculation based on past data, specific to each transaction

– Improvements, which are a judgment call based on population trends

• Estimate of the future which is inherently uncertain

• More important factor as these are usually long-term transactions
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Mortality improvements: Historic trends

• www.mortality.org
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Comments

 UK & Wales

 Population 

 Male 

 1959 to 2005

 Smoothed by  

P-Splines

 Diagonal 

patterns

Improvements 

by cohorts



Mortality improvements: Modeling 
for pricing

• “Chartist” approach

– Fit multifactor regression models to past data

– Project future expectations based on these models

• “Fundamentalist“ approach

– Analyse individual causes of death

– Derive prognoses on their future development

– Awareness of medical advances and their availability in the market

• PartnerRe uses a combination of the two approaches

– Chartist approach can lead to nonsensical results

– Fundamentalist approach requires a lot of data

– Final result is a judgement call: wide range of uncertainty

– We mitigate risk through structural features
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Underwriting process for standard 
longevity

• Determining a price requires

– A portfolio snapshot

– Experience data

– Sample cashflows

• These enable us to confirm a common understanding of pricing and 
benefits

• Considerations that affect risk and price

– Average age

– Proportion married (and definition of spouse)

– Size of annuity payments

– Distribution by geography and vocation

– Quality of data and admin processes
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Risk management

• Per Treaty

– Derive risk capital to survive a 1/250 year event

• Stochastic modeling together with Group Actuarial

– Price with appropriate margins

– Exposure limits in case we get the trend wrong

• Term limits (e.g. 50 years) common and accepted by market

• Additional (absolute) exposure limits possible for capital market 
transactions

• Aggregate level

– Limit total exposure to longevity

– Partial hedge with mortality

– Non-correlated with other common reinsurance risks
• Investment 

• natural catastrophe 
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