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Abstract
We introduce an extension of the Heston model where 
the instantaneous variance process contains a jump 
part driven by α-stable processes in order to describe 
large fluctuations on the market, in particular during 
the crisis periods. In this framework, we examine the 
implied volatility surface and its asymptotic behaviors 
for both asset and variance options. Furthermore, we 
examine the jump clustering phenomenon and provide 
a jump cluster decomposition. We show that each 
cluster process is induced by a first “mother” jump 
giving birth to a sequence of “child jumps”. We first 
obtain a closed form for the total number of clusters in 
a given period. Moreover each cluster process satisfies 
the same α-CIR evolution of the variance process 
excluding the long term mean coefficient. Finally, we 
study the dependence of the number and the duration 
of clusters as function of the parameter α. This is a 
joint work with Chunhua Ma, Simone Scotti and Chao 
Zhou. 
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