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Abstract 

Variable annuity guaranteed benefits are the insurance industry's answer to the increasingly fierce competition 
of individual products in the investment market.  From the viewpoint of computational finance, these benefits 
are in fact variations of path-dependent financial derivatives.  However, a series of unique challenges arise 
due to their long-term nature in contrast with the short-lived exchange-traded derivatives.  Although the pricing 
is an important task, the quantification and assessment of long-term liabilities pose the most difficult but 
intriguing technical challenges. 

Over the past decade, the insurance industry in North America has gradually adopted new standards on the 
stochastic modeling of equity-linking insurance products.  However, it has been reported in recent industrial 
surveys that in many cases the current market practice of risk assessment based on Monte Carlo simulations 
are found to be very time-consuming and cost-ineffective.  This emerging problem naturally calls for new 
solutions from both practitioners and academics. 

Owing to the similarities between variable annuity guaranteed benefits and exotic options, we have been 
drawing various techniques known from the computational finance literature and developing new analytical 
solutions or algorithms for the computation of risk measures.  Our numerical experiments have shown that 
these analytical methods are much more efficient and accurate than the Monte Carlo simulations. 

In this talk, we will make an introduction to the risk management of variable annuity guaranteed benefits, a 
brief summary of latest development as well as open questions for interested researchers.  
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