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Summary
The valuation of liabilities of pension funds and insurance companies is in a state of flux. Traditional actuarial rules prescribe discounting of the expected cash flows at a fixed interest rate. Recently, due to changes in the supervisory and accounting rules, financial institutions are required to value their liabilities at market prices. Typically, this is done by discounting the liabilities with a market interest rate for loans with the same maturity and risk characteristics. In practice, this approach poses some challenges, as pension fund or insurance liabilities are typically not marketed assets. For several risks, for example wage growth risk for a pension fund or longevity risk for a life insurer, there is no market instrument. Therefore, finding the right discount rate is problematic.

In the literature on financial asset pricing, the situation where a payoff cannot be replicated perfectly using market instruments is referred to as a situation of an incomplete market. In such a setting, part of the payoff risk on the derivative is uncorrelated to the price changes in the replicating assets. Reasons why replication may be imperfect are the lack of traded instruments, infrequent (non-continuous) trading and transaction costs.
This presentation advocates the use of the utility indifference pricing methodology for unhedgeable risks. The investor in the pension liability or insurance contract assumes such risks, which will affect the probability distribution of his consumption and final wealth level, and hence his utility. The certainty equivalent wealth of the expected utility then is the value an investor is prepared to pay for the claim. Conversely, we may ask the question how much wealth the pension fund should invest in the market to give their members the same utility as a fully guaranteed wage indexed pension. This wealth then is the "shadow" market value of the (partially) unhegdeable claim.

This presentation presents two applications of this method to price non-traded financial risks. 

For the case of pension liabilities, the major source of market incompleteness is the absence of financial market instruments that exactly replicate the price or wage index that the pensions are linked to. Although there may be products that correlate strongly with the price level, such as index linked bonds, this is definitely not the case for wage-linked payoffs. Hence, for the valuation of wage linked pension liabilities one cannot use a replicating argument directly. The first paper (De Jong, 2008) discusses the valuation of wage-indexed pension liabilities. Valuation of these contingent claims by replication is typically not possible as the wage index cannot be hedged perfectly with financial market instruments. This equivalent utility pricing approach implies a simple adjustment to the discount factor. 

The second paper (Cui, 2008) is about the application of the equivalent utility pricing principle to longevity risk. The trend in longevity is clearly upward, but there is considerable uncertainty around this trend. The paper by Cui quantifies the uncertainty in life expectancy. Then, the paper builds a method for pricing life insurances and other longevity dependent products, using the equivalent utility pricing principle. The paper shows that the financial strength of the longevity insurer, the availability of the natural hedges, and the presence of basis risk determine the longevity risk premium.
