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Motivated by the effeciency of the frame projection method, developed for
pricing Asian options with a fixed strike price and discrete price monitoring, we
decided to extend this approach to the computing risk measures of variable annuities
in exponential Lévy models. In the proposed approach, the probability density of
net liabilities, expressed in terms of the final position and integral of the exponential
Lévy process FY/, is approximated using frame theory and Riesz bases using 3rd
order B-splines.

Replacing the integral with a certain discrete sum correspondent to the partition
of [0, T] with the points ¢; = jAt = j L, and the set T* = {t3,11,...,t},_,}, where
tj <13 <tj41,7 =0,...,M — 1, we reduce the general numerical scheme to the
following theorem.

Theorem 1. Set L), = Zjlvisl ijt’;_ + wn Fl
0,...,M, are positive, with wy; = 1. Introduce Ry = log(Ft’M/F’;J_l), Ry =
log(Ft’s/FO), and R; = log(F{;/Ft’;il), j=1,...,M — 1. Set Yy := Ry, and
define recursively Y; = R; + Zj41,5 = 1,...,M — 1, Yo = Rog + Z;, where
Z; =log(wj—1 +exp(Y;)). Then

> Where the weights w;, j =

L, = Fyexp(Yy),
where the ChF of Y can be found iteratively as follows:

¢Y]\/f (6) = (ZSRJVI (§)§¢Zj (5) = (blog(wj_1_¢_exp(y_7,))(f)7 j= M,.., 1,
¢Yi (g) = ¢R_7‘ (€)¢Z_7+1(5)7 J - M - 1, ,0
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