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Section 8. Miscellanes. Miavets Yu.Yu., Integrals calculation by Monte Carlo method with a given accuracy and reliability

Define the set Ag of all probability measures @ € A such that [¢|f]dQ < oo for all
Denote Age the set of all charges G = @ — R with @, R € Ag. Define the 14-topology as
coarsest topology in Ags that makes continuous for all f € ® the map Agp 3 G — [g f d
B1. The functional T'(P) is contmuous in Te-topology.

B2 For any pm @,Q << Py, q = $&, 22 \lgll2 < oo and any sequence pms Qn, @, << P, 3
.ipo 992 11g, — q|] — 0 as n — oo, there holds
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limh;l(TP—i-h,. n— Py)) — T(F _h"f d ,,—P):O
n—yoo (P @ b)) ~ T () s 9d(@ 0 Definition 1. A continuous even convex function U = {U(z),z € R} is called a C-function if

b P G it 5 U(=) is monotonically increasing function for # > 0 and U(0) = 0.

efinition 2. Let U be an arbitrary C-function. The Orlicz space of random variables Ly (£2)
.defined as a family of random variables, where for each £ € Ly(f2) there exists a constant
> 0 such that EU (£) < oo.

Lemma 1. Assume A and B1,B2. Then

lim (nb2) ' InV, = —z0?
n—00 o 9279
The space Ly(Q) is a Banach space with respect to the norm |||, = inf{r > 0;

with 62 = [, g*dP. U (£) <1} (Luxemburg norm).

Hence, using VarQ n > 0, for each importance sampling procedure, we get ' efinition 3. A Orlicz space Ly(Q) has the property H if for any centered mdepeudent
random variables &,&,...,& from Ly(§2) the following inequality holds [|> 5, E,I[U <

A 981 % —2
hﬁgf(nb") InEq, Vol 2 % ’UE;::l ”fill?,, where Cy is some absolute constant.

We say that importance sampling procedure is asymptotically efficient if the equali
is attained. Thus, if importance sampling procedure is asymptotically efficient, one can
that an amount of simulation does not have exponential growth with increasing accur:

eorem 1. Let Y = {Y (¢),¢ € T} be a random process. Y belongs to an Orlicz space Ly(S2)
uch that the condition g holds for U and Ly(Q) has the property H with the constant Cy. Let
T,w) be a compact metric space and Y be separable process on (T,w), Ny(u) be the metric

assiveness. There exist a continuous function ¢ = {c(h), 0 < h < sup p(t,s)}, such that
Theorem 1. Assume A and B1, B2. Let we implement the imporiance sampling proced

based on the pms Q, with the densities qin(z) = An + buhi(z)x(A(z) > —Ob;1) or gon
cn exp{bah(z) }x(|h(z)| < 8b;') where An,cn are mormalizing comstants, 0 < & <

E[n(X)] = 0,E|h(X)| < oo, E[hz(X)] < oo. Then the importance sampling procedu
asymptotically efficient iff h = o, 2g.

(h) — 0, when h — 0, that (su)p [Y@) —Y(s)|, <o(h) ande( D(Ny (e (u)))du < oo.
. - Let X(t) = Y(t) — m(t), where m(t) = EX(¢) and Xi(t) be independent copies of X (1),

2 S ,,(t) \/_ E Xi(t). Then for all € > O the following inequality holds P{sup,er |Sn(¢)| >
We prove also other versions of Theorem. We apply these results to the problems

estimation of moderate deviation probabilities of rank statistics, L and M estimator
Kaplan-Meier estimator, the empirical quantile process and the empirical copular fun

} < T———js , where ty is any point from T, 0 < 0 < 1, B(ts,0) = | X(to)lv +
B(t070)

1 ?BU(Nw(gg—l)(u))du, where oy(h) = (1 + f](—*dg(—l)) a(h), 6y = oy <tqupr(t, 3)) , v(n)
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