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CoverageCoverage
• Global Pensions and Longevity Risk

L i Ri k M d lli d M F i• Longevity Risk Modelling and Management Frontiers

• Research projects in CEPAR and School of Risk and Actuarial Studies at UNSW

• Areas:
– consistent framework for stochastic mortality
– age‐period‐cohort models
– longitudinal mortality risk factors and Norwegian mortalityg y g y
– modelling cause of death and cause elimination 
– regulation and capital requirements for life annuities in an insurer value maximisation 

framework
– residential house price risk modelling and applications

h lth i k d fi i l t i l di t– health risk and financing long term care including reverse mortgages
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Pension Systems Asia PacificPension Systems Asia Pacific
• Predominantly Public DB and DC schemes
• Private mandated DC schemes – Australia• Private mandated DC schemes – Australia
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Population Ageing ‐ AsiaPopulation Ageing  Asia
Projected percentage of population aged 65 and over (Asian economies)
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Consistent Dynamic Mortality ModelConsistent Dynamic Mortality Model

Survivor curve

Multiple factors

Swedish mortality 1910 to 2007 
50 100ages 50 to 100
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Age – Period – Cohort ModelsAge  Period  Cohort Models
Trend models ‐ birth year or cohort effect a 
significant trend factor

Period effects less significant (Spanish flu)

Li k t L C tLinks to Lee‐Carter
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Longitudinal Analysis – HRS and 
Norwegian Data

Panel data and 
logistic models

Mortality risk 
factors at an 
d d l l lindividual level
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Causal Mortality Modellingy g

Simultaneously
modelled periodic
mortality trends by 
cause‐of‐death.

The impact on life expectancy 
under cause‐elimination.

Inherent dependencies among
competing causes is accounted for!
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PwC‐Mercer Pensioner DataPwC Mercer Pensioner Data
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Retirement Income Product PortfoliosRetirement Income Product Portfolios
Importance of GSA 
(mutual risk sharing) 
when guarantee 
products include 
loadings (capital 

t )costs)

Indexed annuities 
dominate

H ld Pi tt d Sh i (2011) I di id l P t R ti t L it Ri k M t U d

dominate

Phased withdrawals Hanewald, Piggott and Sherris (2011), Individual Post‐Retirement Longevity Risk Management Under 
Systematic Mortality Risk.

Phased withdrawals 
(bequest motive) and 
deferred annuity
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Solvency and Pricing for Life AnnuitiesSolvency and Pricing for Life Annuities

Different default levels: optimal 
loading that maximises EVA

Sensitivity to solvency has 
important impact on value
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Life Insurer Longevity Risk ManagementLife Insurer Longevity Risk Management

A multi‐period stochastic model for an 
annuity provider facing systematic and 
idiosyncratic longevity risk

C it l i l di l it• Capital, premium loading, longevity 
swap, longevity bond

• Frictional costs vs costs for transferring
Survival curve forecast based on Affine 
T St t M d l i Bl kb dFrictional costs vs. costs for transferring 

longevity risk
Term Structure Model in Blackburn and 
Sherris (2012) 
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Michael SherrisMichael Sherris
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StudiesStudiesStudiesStudies
Australian School of BusinessAustralian School of Business
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Australian Research Council Linkage GrantAustralian Research Council Linkage Grant

ARC Linkage Project 2008 LP0883398C age oject 008 0883398
Managing Risk with Insurance and Superannuation 
as Individuals Age (2009‐2013)
I d P P C APRA W ld B kIndustry Partners: PwC, APRA, World Bank
• Longevity Risk Models

– Models to quantify risks related to longevity and morbidity
• Product Risk Management and Residential Housing

– Pricing, solvency, risk management and regulatory requirements for 
the prudential operation of longevity markets and institutions

• Policy and Regulation
– Prudential and policy implications of new product innovations in both 

retail and wholesale financial markets
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ARC Centre of Excellence in Population 
Ageing Research (CEPAR)

http://www cepar edu au/http://www.cepar.edu.au/
Collaborating universities: UNSW, The University of Sydney and 
the Australian National University (ANU)

Th ARC C t f E ll i P l ti A i R h b i• The ARC Centre of Excellence in Population Ageing Research brings 
together researchers, government and industry to address one of the 
major social challenges of the twenty first century. It will establish 
Australia as a world leader in the field of population ageing researchAustralia as a world leader in the field of population ageing research 
through a unique combination of high level, cross-disciplinary 
expertise drawn from Economics, Psychology, Sociology, 
Epidemiology, Actuarial Science, and Demography.Epidemiology, Actuarial Science, and Demography.
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For information:
ARC Longevity Linkage Project Research Working Papers

2009 and 2010
• S. Wills and M. Sherris: Integrating Financial and Demographic Longevity Risk Models 
(htt // / l3/ f ? b t t id 1139724)

ARC Longevity Linkage Project Research Working Papers

(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1139724)
• S. Wills and M. Sherris: Securitization, Structuring and Pricing of Longevity Risk  (http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1139726)
• Y. Choi and C. Kim: Securitization of Longevity Risks using Percentile Tranche Methods 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1349398)

• C. N. Njenga and M. Sherris: Longevity Risk and the Econometric Analysis of Mortality Trends and Volatility 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1458084)

• A. Ngai and M. Sherris: Longevity Risk Management for Life and Variable Annuities 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1587890)

• J. Evans and M. Sherris: Longevity Risk Management and the Development of a Life Annuity Market in Australia 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1585563)

• D. Sun and M. Sherris: Risk Based Capital and Pricing for Reverse Mortgages Revisited 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1588342)

• A. Tang  and M. Sherris: Spatial Variability in Mortality and Socioeconomic Factors for Australian Mortality 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1594522)

• S. Gaille and M. Sherris: Age Patterns and Trends in Mortality by Cause of Death and Implications for Modeling Longevity Risk 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1694272)

• S. Gaille and M. Sherris: Modeling Long‐Run Cause of Death Mortality Trends (http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1705696)
• S Gaille and M. Sherris: Improving Longevity and Mortality Risk Models with Common Stochastic Long‐Run Trends p g g y y g
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1702029)

• J. R. Piggott and H. Bateman: Too Much Risk to Insure? The Australian (Non‐) Market for Annuities 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1706900)

• C. S. Kumru and J. R. Piggott: Should Public retirement Provision be Means‐tested? 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1417763)

• R. Sane and J. R. Piggott: Elderly mobility and Trade‐downs in AustraliaR. Sane and J. R. Piggott: Elderly mobility and Trade downs in Australia



For information:
ARC Longevity Linkage Project Research Working Papers

2011
•M Sherris and S Su: Heterogeneity of Australian Population Mortality and Implications for a Viable Life Annuity

ARC Longevity Linkage Project Research Working Papers

•M. Sherris and S. Su: Heterogeneity of Australian Population Mortality and Implications for a Viable Life Annuity 
Market (http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1779442)

•C. N. Njenga and M. Sherris: Modeling Mortality with a Bayesian Vector Autoregression
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1776532)

•C. Qiao and M. Sherris: Managing Systematic Mortality Risk with Group Self Pooling and Annuitisation Schemes 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1791162)

•C. Blackburn and M. Sherris: Consistent Dynamic Affine Mortality Models for Longevity Risk Applications 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1832014)

• D.H. Alai and M. Sherris: Rethinking Age‐Period‐Cohort Mortality Trend Models 
(http://papers ssrn com/sol3/papers cfm?abstract id=1838805)(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1838805)

•K. Hanewald, J. R. Piggott, and Michael Sherris: Individual Post‐Retirement Longevity Risk Management Under 
Systematic Mortality Risk (http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1910961)

•K. Hanewald and M. Sherris: House Price Risk Models for Banking and Insurance Applications 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1961402)

l k b d h k d l k h•D. P. Blake, C. Courbage, R. D. MacMinn and M. Sherris: Longevity Risks and Capital Markets: The 2010‐2011 
Update (http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1964636)



For information:
ARC Longevity Linkage Project Research Working Papers

2012
• J Ziveyi C Blackburn and M Sherris: Pricing European Options on Deferred Insurance Contracts

ARC Longevity Linkage Project Research Working Papers

• J. Ziveyi, C. Blackburn, and M. Sherris: Pricing European Options on Deferred Insurance Contracts 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2005461)

•H. Chen , M. Sherris , T. Sun and W. Zhu: Living with Ambiguity: Pricing Mortality‐Linked Securities with Smooth 
Ambiguity Preferences  (http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2007342)

•M. Sherris and D. TP Ho Quang: Portfolio Selection for Insurance Linked Securities: An Application of Multiple 
Criteria Decision Making (http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2020712)

•M. Sherris and E. Veprauskaite: An Analysis of Reinsurance Optimisation in Life Insurance 
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2029314)

•D. H. Alai , Z. Landsman and M. Sherris: Lifetime Dependence Modelling Using the Truncated Multivariate 
Gamma Distribution (http://papers ssrn com/sol3/papers cfm?abstract id=2033454)Gamma Distribution  (http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2033454)

•M. Nirmalendran, M. Sherris and K. Hanewald: Solvency Capital, Pricing and Capitalization Strategies of Life 
Annuity Providers  (http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2069594)

• J.HY. Fong , J. Piggott and M. Sherris: Public Sector Pension Funds in Australia: Longevity Selection and Liabilities  
(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2078683)


