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Displaced and Mixture Diffusions

for Analytically-Tractable Smile Models

Hao-Li Lin

ABSTRACT

Brigo and Mercurio proposed three types of asset-price dynamics which are
shifted-CEV process, shifted-lognormal process and mixture-of-lognormals process
respectively. In these three processes, the volatility of the asset price is no more a
constant but a deterministic function of time and asset price. The European option
pricing formulas derived from these three processes lead respectively to skew and
smile in the term structure of implied volatilities. Also, the pricing formula provides
several parameters for fitting the market volatility term structure. The thesis applies
Taiwan’s call option to verifying these three pricing formulas proposed by Brigo and
Mercurio. We find that the calibration result of mixture-of-lognormals process is
better than the result of shifted-CEV process and the calibration result of shifted-CEV
process is a little better than the result of shifted-lognormal process. Therefore, we
recommend applying the pricing formula derived from mixture-of-lognormals process

to getting a better calibration.
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