
Ad
ve

r

Journal of Risk and Insurance / Volume 73, Issue 4 /  pp. 673-686

KILLING THE LAW OF LARGE NUMBERS: MORTALITY RISK PREMIUMS AND THE SHARPE RATIO

First published: 29 November 2006

https://doi.org/10.1111/j.1539-6975.2006.00194.x

This article is a summary of the presentation given at the 2nd International Longevity Risk and Capital Markets
Solutions and 8th Bowles Symposium in Chicago, April 24, 2006. The authors would like to acknowledge helpful
comments and feedback from the participants at this event, and especially the conference organizer and JRI editor,
Richard MacMinn.

ABSTRACT

REFERENCES 

Ballotta, L., and S. Haberman, 2003, Valuation of Guaranteed Annuity Conversion Options, Insurance:

Mathematics and Economics, 33: 87-108.

Blake, D., and W. Burrows, 2001, Survivor Bonds: Helping to Hedge Mortality Risk, Journal of Risk and

Insurance, 68: 339-348.

Bi�s, E., and P. Millossovich, 2004, The Fair Value of Guaranteed Annuity Options, Working Paper, Universita
degli Studi di Trieste .

M. A. Milevsky, S. D. Promislow, V. R. Young

PDF

We provide an overview of how the law of large numbers breaks down when pricing life-contingent
claims under stochastic as opposed to deterministic mortality (probability, hazard) rates. In a
stylized situation, we derive the limiting per-policy risk and show that it goes to a non-zero
constant. This is in contrast to the classical situation when the underlying mortality decrements are
known with certainty, per policy risk goes to zero. We decompose the standard deviation per policy
into systematic and non-systematic components, akin to the analysis of individual stock (equity)
risk in a Markowitz portfolio framework. Finally, we draw upon the �nancial analogy of the Sharpe
Ratio to develop a premium pricing methodology under aggregate mortality risk.
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