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Practical use of replicating portfolios for life insurance business
Nobushi Mitsuishi

Watson Wyatt Insurance Consulting KK, a Towers Watson Company
Ichigaya Tokyu Bldg 8F, 4-2-1 Kudankita, Chiyoda-ku Tokyo, 102-0073 Japan

Abstract

Life insurers have recently been facing increased demand on IT resources due to accelerated
complication in the reporting framework. Reflecting the swelling calculation workload, leading life
insurers in Western countries have started implementing advanced modelling techniques using
replicating portfolios for insurance liability evaluation. A replicating portfolio for practical use is a
portfolio of financial instruments chosen to match a portfolio of insurance liabilities as closely as

possible on various economic scenarios.

A replicating portfolio can, once derived, quickly and easily revaluated using relevant closed form
solutions, and thus this can be a good proxy for market consistent valuation of the insurance
liabilities for risk management and reporting including IFRS. Using a replicating portfolio, drastic
improvement in liability valuation is expected in terms of calculation speed. In addition to this,
people can easily interpret the complex features of insurance products underlying the liabilities via
the representing asset portfolio selected for the replicating portfolio. Replicating portfolios are
currently used mainly for:

W swift valuation of economic capital;

W preparation of quick management information; and

B performance measurement of life insurance business.

Various IT components including an economic scenario generator, a stochastic liability cash flow
projection system and an optimiser are used to derive a replicating portfolio for a portfolio of life
insurance liabilities. It is practically important to prevent overfitting when selecting economic

scenarios and candidate asset classes and optimising the portfolio.

According to precedents of implementation of replicating portfolios, it is fairly expected that an
effective replicating portfolio for practical use is constructed through some try and error processes.
Whilst replicating portfolios have recently been introduced in various aspects, it is anticipated that
the use of replicating portfolios will become more and more important for management of life

insurance business.
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