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Let a, b > 0 be constants, and fix T > 0. Let J' = {J}; t € [0,T]} (1 <i <
d) be (a,b)-gamma processes, that is, the process J* is a one-sided pure-jump
Lévy process without Gaussian component with the Lévy measure

v(dz) = g(2)dz, g¢(z) =az"te ™, 2z (0,+0),

and its characteristic function of the marginal for time ¢ € [0,T] is

E[eVT1] = (1 —v/=1¢/b) ™",

Suppose that the processes J', ..., J?% are mutually independent. The marginal
Ji at time ¢ € [0, 7] has the density function in closed form:

i

pi(y) = 0"yl D(at), y € [0, +00).
Let A; € Cp°(R?%; RY) (0 < i < d) with the invertible condition:

inf inf |det (I + 0Ai(y) z)| >0 (1 <i<d).

yeER? z€(0,4+00)
For a non-random point z € R we shall consider the R%valued process
{X:;t €]0,T]} determined by the stochastic differential equation of the form:

dXt == AO(Xt) dt + A(Xt_) djt, XO =, (].)

where A = (Al, .. .,Ad) and J; = (Jtl, e Jtd). Then, there exists a unique

solution {X;;t € [0,7]} to (1) such that, for each ¢ € [0,T], the function

R¢ 5 2 — X; € R? has a C*°-modification, and its Jacobi matrix is invertible

a.s. In this talk, we shall focus on the sensitivity, and the error estimate on the

densities between the solution and the driving gamma process. This is based

upon joint work with Vlad Bally (Université Paris-Est Marne-la-Vallée, France).
Let C; > 0 be a constant, and = € C°(R? @ R?; [0, 1]) such that

2(B) =0 (0 < |det B| < C1/2), E(B) =1 (|det B| > C).

The Girsanov transform leads to get the integration by parts formula for X.
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Theorem 1 For ¢ € C} (R%: R), the following equality holds:
E[0kp(Xr) E(V7)] = E[p(Xr) O4(Xr, E(V7))]
for 1 <k <d, where VTX 1s the Malliavin covariance matrix for Xr.
Suppose the uniformly elliptic condition on A4; (1 < i < d):
infeega—1 infycra ¢ Ay) A(y)*y > Co,

under which there exists a C'°°-density for Xt with respect to the Lebesgue
measure on R¢ via Theorem 1. Using Theorem 1 also enables us to see that

Theorem 2 It holds that

E [H(XTGdy) E(ij()]

=E
dy

d
Zade(XT —y) Ok( X1, E(VY))
k=1

)

where Qq is the fundamental solution to the equation AQq = dgp.

We shall rewrite the equation (1) as follows:

T T
Xr = A(x)J Ao(Xs)d AXs)— A dJ
r= o+ A} +{ [ Ao+ [ (Ao - a@)ar,)
=: Gt + Rr.
Let C3 > 0 be a constant, and v ; € Cp°([0,+00); [0,1]) (1 <4 < d) with
Y,i(ui) =1 (u; > C3),  ¥1i(w) =0 (u; < C5/2).

Define v (u) = H?:l ¥14(u;) and pi(u) = H?le%i (u;) for uw = (uy, ..., uq).
Theorem 3 It holds that

where
P7(y) = 1 (A(x) " (y — w))}?%(A(w)jl(y — 1)),
Er = Ca(|Relp + IVE o + 1 HElp)-
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