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Let us consider a Heston model

t>0, (1)

dY; = (a — bY:) dt + oy VY7 AW,
dX; = (a — BY;) dt + 02/ Yy (0 dW; + \/WdBt)7

where @ >0, b,a,B € R, 01 >0, 02 >0, p€ (—1,1) and (Wi, B)>o is a 2-dimensional
standard Wiener process. We study maximum likelihood estimator (MLE) of (a, b, «, 3) based on
continuous time observations (X)o7 with T >0, supposing that o1, 02 and ¢ are known.
We distinguish three cases: subcritical (also called ergodic), critical and supercritical according
to b >0, b=0 and b < 0. In the subcritical case, asymptotic normality is proved for all
the parameters, while in the critical and supercritical cases, non-standard asymptotic behavior is
described. Our results can be found in [1].

Next, let us consider a jump-type Heston model (also called a stochastic volatility with jumps
model, SVJ model)

t>0

{dyt = k(0 — Y;)dt + o1/ Y; AW, (2)

dSt = MSt de + St\/?t(Qth + 41— ,Q2 dBt) + St, st,

where k, 0 >0, (Lt)t>0 is a purely non-Gaussian Lévy process independent of (Wi, By)i>o with
Lévy—Khintchine representation

E(ei“’Ll) = exp {i’yu + /

—1

oo

(eiuz 1 1uzl[711](2)) m(dz)} ) u < R7

where v € R and m is a Lévy measure concentrating on (—1,00) with m({0}) = 0. We point
out that the first coordinate process in (1) can be subcritical, critical or supercritical, but in (2) it
can only be subcritical (since x > 0). Moreover, the second coordinate process in (2) is the price
process, while in (1) it is the log-price process. We study MLE of (0, k,u) based on continuous
time observations (S, Lt)ieco,r) With T > 0, supposing that o1, 0, v and the Lévy measure
m are known. We prove strong consistency and asymptotic normality for all admissible parameter
values except 6k = 07/2, where we show only weak consistency and non-normal asymptotic
behavior. Our results can be found in [2].
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