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We develop a method of constructing a static mean variance hedge of hybrid
derivatives with optimal exercise features using more basic derivatives and
demonstrate the method by application to hedging convertible bonds.

We consider one model (the 'hedgers model’) to compute a static mean variance
hedge portfolio under the risk neutral measure. The hedgers model is calibrated to
Vanilla option prices and credit default swap spreads generated by another model (the
‘real world model’) which plays the role of the real risk neutral market dynamics. The
robustness of the static hedge against parameter and model risk is demonstrated under
variation of the 'hedge model' parameters, and by evaluating the hedge performance in
the 'real world model'.

Two qualitatively different but computationally tractable models are considered for
the 'hedge model' and ‘real world model'. The hedgers model is a simple piecewise-
deterministic extension of the Displaced Diffusion model where one factor models
both equity and credit risk. The model is designed to have just enough parameters to
match the term structures of given market prices of liquid, vanilla equity and credit
derivative securities. The model implementation exercises numerical efficiency by
using explicit formula for transition probabilities between stock price levels at a small
set of times, typically matching hedge and calibration security expiries.

In contrast the model associated with the real world is a two factor model, and can
be seen as an extension of the Heston stochastic volatility model to include credit risk,
the intensity to default being an affine function of the equity’s spot volatility.





