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ABSTRACT 

 
In this talk, we extend the multi-scale stochastic volatility model of [2] by incorporating a 
slow varying factor of volatility. In this case, the resulting model can be viewed a multifactor 
extension of the Heston model with two additional factors driving the volatility levels. An 
asymptotic analysis consisting of a combination of singular and regular perturbation 
expansions is developed to obtain an approximation for European option prices. The 
expansion formulas can be expressed explicitly in terms of inverse Fourier transform integrals. 
We also find explicit expressions for some important functions that are only available in 
integral formulas in [2]. This finding basically leads to significant reduction in computational 
time for the calibration problem. An accuracy result of the asymptotic approximation is also 
provided. For numerical illustration, the multifactor Heston model is calibrated to index 
options on the market, and we find that the resulting implied volatility surfaces fit the market 
data better than those produced by the multi-scale stochastic volatility model of [2]. In 
particular, our model outperforms the multi-scale model of [2] for long-term call options. 
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