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Role of Housing in Insuring and Financing Retirement 
Risks

• As a major asset for retirees, what is the role of home equity in insuring 
and financing retirement risks?

• consumption (imputed rent), precautionary savings (aged care, nursing home), 
bequest (illiquid), investment (return and volatility)

• What is the role of equity release?
• make home equity liquid, higher consumption while healthy, fund longevity or 

aged care risks through purchase of life annuities or long term care insurance

• What is the best form of equity release?
• reverse mortgage or home reversion? lump sum or income stream?

• Modelling and understanding equity release products?
• models of risks (house price, interest rate, move to nursing home, mortality, early 

prepayment) 

• valuation (fair price for NNEG, loan interest rate margin)

• risk quantification (solvency, capital for suppliers).



Housing - Financing and Insuring Retirement Risks
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Housing and Insurance product decisions research

• Classical model - full coverage with “fair priced” long term care and 
longevity insurance, provided no liquidity constraints (illiquid housing)

• Our research
• Benefits of “combo” products – lump sum reverse mortgage with long term care 

insurance (or life annuity), life annuity with long term care insurance (care 
annuity) 

• Impact of wealth:  lower wealth levels - aged pension reduces demand for 
private annuities, lower use of RMs but full LTC insurance; higher wealth levels -
housing reduces demand for private long term care insurance

• Hanewald, K., Post, T., and Sherris, M., (2016), Portfolio Choice in Retirement - What is the Optimal Home Equity Release Product? 
Journal of Risk and Insurance, 83(2): 421–446.

• https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2280883

• https://onlinelibrary.wiley.com/doi/epdf/10.1111/jori.12068

• Shao, A. W., Chen H., and Sherris, M., (2019), To borrow or insure? Long term care costs and the impact of housing, Insurance: 
Mathematics and Economics, 85, March 2019, 15-34.

• https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2707350

• https://www.sciencedirect.com/science/article/pii/S016766871830060X

• Xu, M., Alonso-Garcia, J., Sherris, M., and Shao, A. W., Demand for Annuities and Long-Term Care Insurance and the Impact of Wealth, 
Housing and Bequest, Unpublished Working paper, January 2019.
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Modelling House Price Returns and Risks Research

• Need for models for major risks for equity release products

• Housing prices, rental yields, interest rates

• Mortality, long-term care move-out, prepayment, and refinancing

• Reverse mortgage “crossover risk”

• Actuarial risk factors and stochastic discount factors for fair pricing 
(RMs not a conventional housing loan)

• Hanewald K. and M. Sherris, (2013), Postcode-Level House Price Models for Banking and Insurance Applications, Economic Record, 
Volume 89, Issue 286, pages 411–425, September 2013.

• https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1961402

• https://onlinelibrary.wiley.com/doi/10.1111/1475-4932.12045

• Shao, A. W., Hanewald, and K. Sherris, M. (2017), House Price Models for Banking and Insurance Applications: The Impact of Property 
Characteristics, Asia-Pacific Journal of Risk and Insurance, 20170003, ISSN (Online) 2153-3792, 

• doi: 10.1515/apjri-2017-0003

• W. Shao, K. Hanewald and M Sherris, (2015), Reverse Mortgage Pricing and Risk Analysis Allowing for Idiosyncratic House Price Risk 
and Longevity Risk, Insurance Mathematics and Economics, Volume 63, July 2015, Pages 76–90.

• https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2393813

• https://www.sciencedirect.com/science/article/pii/S016766871500058X

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1961402
https://onlinelibrary.wiley.com/doi/10.1111/1475-4932.12045
https://www.sciencedirect.com/science/article/pii/S016766871500058X


Home Equity Release – provider risk and profitability 
analysis research

• Reverse Mortgage (RM) and Home Reversion

• Need to quantify
• Actuarial present value based on uncertain future repayments and value of house

• Uncertain future gains or losses (crossover risk)

• “Fair” value of no negative equity guarantee (NNEG) for Reverse Mortgage and Lease for life (LL) 
for Home Reversion

• Loan to value Ratio (LTVR) is critical for RMs
• Sun, D and Sherris, M. (2010), Risk Based Capital and Pricing for Reverse Mortgages Revisited, Paper presented to the Institute of 

Actuaries of Australia 5th Financial Services Forum 13 – 14 May 2010 Sydney

• https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1588342

• Alai, D., Chen, H., Cho, D., Hanewald, K. and Sherris, M., (2014), Developing Equity Release Markets: Risk Analysis for Reverse 
Mortgages and Home Reversions, North American Actuarial Journal, Volume 18, Issue 1, January 2014, 217-241

• https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2198619

• https://www.tandfonline.com/doi/full/10.1080/10920277.2014.882252

• Cho, D., Hanewald K. and Sherris, M. (2015), Risk Analysis for Reverse Mortgages with Different Payout Designs, Asia Pacific Journal of 
Risk and Insurance. Vol 9, 1, 77-105.

• DOI: https://doi.org/10.1515/apjri-2014-0012

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1588342
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2198619
https://www.tandfonline.com/doi/full/10.1080/10920277.2014.882252
https://doi.org/10.1515/apjri-2014-0012


Home Equity Release – Profit and Risk

Little risk for reverse 

mortgages for low LTVR
Home reversions have less 

risk for higher LTVR



House Price Returns and Risks – NNEG loading

Mortality model has limited 

impact on NNEG expected 

value but impacts risk

Loan Margin for low LTVR is minimal,

Increase significantly for high LTVR



Home Equity Release Product Design – Value and Risk

Expected 
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