Longevity Risk Pricing*
Jiajia Cui†

Presented at the Living to 100 and Beyond Symposium

Orlando, Fla.

January 7-9, 2008

Copyright 2008 by the Society of Actuaries.
All rights reserved by the Society of Actuaries. Permission is granted to make brief excerpts for a
published review. Permission is also granted to make limited numbers of copies of items in this
monograph for personal, internal, classroom or other instructional use, on condition that the foregoing
copyright notice is used so as to give reasonable notice of the Society's copyright. This consent for free
limited copying without prior consent of the Society does not extend to making copies for general
distribution, for advertising or promotional purposes, for inclusion in new collective works or for resale.
*

An earlier version of the paper was presented during Living to 100: Survival to Advanced Ages International
Symposium, Orlando, Jan. 7-9, 2008, the 16th international AFIR colloquium, Stockholm, June 2007 and the
Netspar workshop in Maastricht on Nov. 23, 2006. The author is very grateful for the helpful comments by Frank de
Jong, David Schrager, Roger Laeven, An Chen, Antoon Pelsser, Jianbin Xiao, Jeremie Lefebvre, Thaleia
Zariphopoulou, Alexander Michaelides, Ron Anderson and Paula Lopes.
†
Tilburg University and ABP Pension Fund, the Netherlands; Postal Address: Department of Finance, Tilburg
University, P.O.Box 90153, 5000 LE, Tilburg, the Netherlands. Phone: +31-13-4668206; Fax: +31-13-4662875. Email: j.cui@uvt.nl.

Abstract
Longevity risks, i.e., unexpected improvements in life expectancies, may lead to severe solvency issues
for annuity providers. Longevity-linked securities provide the desirable hedging instruments to annuity
providers, and in the meanwhile, diversification benefits to their counterparties. But longevity-linked
securities are not traded in financial markets due to the pricing difficulty. This paper proposes a new
method to price the longevity risk premia in order to tackle the pricing obstacle. Based on the equivalent
utility pricing principle, our method obtains the minimum risk premium required by the longevity
insurance seller and the maximum acceptable risk premium by the longevity insurance buyer. The
proposed methodology satisfies four important requirements for applications in practice: i) suitable for
incomplete market pricing, ii) accurate estimation of the risk premia, iii) consistent with other financial
market risk premia and iv) flexible in handling different payoff structures, basis risk and natural hedging
possibilities. The method is applied in pricing various longevity-linked securities (bonds, swaps, caps and
floors). We show that the size of the risk premium depends on the payoff structure of the security due to
the market incompleteness. Furthermore, we show that the financial strength of the longevity insurance
seller and buyer, the availability of the natural hedges and the presence of basis risk may significantly
affect the size of longevity risk premium.

