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V danit pobomi 6yao ompumano aAbMEPHAMUSHY OUIHKY 36€PTY UMOBIPHOCTE 8UT00Y MPAEKMO-
Pt cybzaycco6o2o npouecy, 3adaHo20 HA KOMNAKME, 30 KPUBY, 30Kpema 3G AtHitHYy dynryio . o-
caiodcernna basyemves, na peayasvmamax, ompumanur y pobomi [3]. Cybeayccosi sunadkosi npoyecu
npedcmasAaOMs 3HaAYHUL THMepPec 0Af Q0CALONCEHHA, OCKIALKU OMPUMAHT PESYALMATNU TMAKOHC MO-
IHCHA 3GCMOCOBYBAMU 00 24YCCOBUL NPOUECIE.
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6UNAdK06020 NPOYECY.

Investigation of sub-gaussian random processes are of special interest since obtained results can be
applied to Gaussian processes. In this article the properties of trajectories of a sub-Gaussian process
drifted by a curve a studied. The following functionals of extremal type from stochastic process are
studied: sup;eg(X (t) — f(t)), inft € B(X(t) — f(t)) and sup;cp | X (t) — f(t)|. An alternative estimate
of exceeding by sub-Gaussian process a level, given by a continuous linear curve is obtained. The research
is based on the results obtained in the work [3]. The results can be applied to such problems of queuing
theory and financial mathematics as estimation of buffer overflow probability and bankruptcy probability.
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1 Introduction bound f(t), P{inf;cp(X (t)—f(t)) > —x} determi-
nes the probability that the current fails below the
lower bound f(t).

The next part of this section contains some

basic notions of random variables and processes

and their generalizations from the class V(¢,%). from the spaces Sub,(€) and the class V (i, 1).
Recall, that sub-gaussian random variables are \ore details can be found in monographs [1, 2.

majorized in distribution by Gaussian random Let (22, B, P) be a standard probability space
variables, and thus are of particular interest as and T be some parametrical space.

their natural generalization. Here we look at
the probability of exceeding by a sub-Gaussian  Definition 1.1. [1] Metric entropy with regard
random process a level given by linear functi- to pseudometric (metric) p, or just metric

The paper continues cycle of works studyi-
ng properties of sub-Gaussian random processes

on form another view and obtain an alternative entropy is a function Hr(uw) = H@u) =
estimate. Such estimates can be useful in queui- log N(7.) (u), if Niz.p) (u) < +o0
ng theory, financial mathematics and in some +00, it Nz, (1) = +00 where

engineering problems. For example, to support Np(u) = N(u) denotes the least number of closed

operations of electronic devices the electric p-balls with radius u covering space (T, p).
current must be in between maximum permissi-

ble amperage and permissible voltage drop. The Definition 1.2. |1] Let ¢ be such an Orlicz N-
estimate P{sup,c (X (t) — f(t)) > 2} determines function, that p(z) = cz? as |z| < zo for some
the probability that the current exceeds the upper ¢ > 0; zg > 0. Centered random variable £ belongs
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to the space Sub,(2), if for all A € R there exi-
sts a constant a > 0, which satisfies the following
inequality

Eexp (AE) < exp (p(al)).

Definition 1.3. [3] N-function ¢ is subordinated
by an Orlicz N-function ¢ (¢ < %) if there are
exist such numbers zg > 0 and k > 0 that
p(z) < Y(kx) for x > x0.

Definition 1.4. [3] Let ¢ < 1 are two Orlicz N-
functions. Random process X = {X(¢),t € T}
belongs to class V (g, ) if for all t € T the random
variable X () is from Suby(§2) and for all s,t € T
increments (X (t) — X(s)) belong to the family
Sub,(€2).

2 Main result

Let (T, p) be a pseudometrical (metrical) compact
space with pseudometric (metric) p and X =
{X(t),t € T'} be a separable random process from
the class V(p,1)).

Condition Y. Suppose there exists such a conti-
nuous monotonically increasing function ¢ =
{o(h),h > 0}, that o(h) — 0, as h — 0, and the
following inequality for increments of the process
is true

sup 7,(X(t) = X(s)) < a(h). (1)
p(t,s)<h
Put y(u) = 74(X(u)) < oo, and f > 0, be
such a number that 5 < o(inf sup p(t, s)).
s€B tcB

The following lemma contains conditions on
boundness of supremum of the drifted random
process Xf(t) = X (t) — f(t) and estimates of its
exponential moments.

Lemma 1. [3/ Let X = {X(t),t € T} be a
separable random process from the class V(¢,1))
satisfying Condition ¥ and let f = {f(t),t € T}
be a continuous function such that |f(u) — f(v)| <
d(p(u,v)), where where 6 = {d(s),s > 0} is
some monotonically increasing nonnegative functi-
on. Let {qp,k = 1,2,...} be a sequence such that
oo

1
q > 1 and —
;Qk

€ (0,1) the j_followz'ng inequality holds true

[T(vg(!

k=1

< 1. Then for all A > 0 and

L
qx

Eexp{Asup X(t)} < “(Bp*)))

teB
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X exp {1 sup (Y (Aqry(u)) —

q1 weB

)\(hf(u))} X

xHexp{ eAqrBP* 1) + X3(o~ 1)(ﬁpk1))}.
(2)

Different kinds of sequences g were studi-
ed previously (see [2]), for example, q;€ =
(1 — p)p*H~', and ¢ = v, where v is
such a number that v > lip and ¢q, =

ﬁ¢(_1) (cp (%) + H(ek)> , k=2,3...

Consider another sequence g, = 2F,k > 1
As a example, let’s apply Lemma 1 to to a sub-
Gaussian random process X, for which o(h) =
Ch®, C' > 0, drifted by the function f(t) = at,
a>0.

Theorem 2.1. Let X = (X(t),t € B) be a
sub-Gaussian random process then the following

equations hold true for p € (0,1) and x > 0.

P {sup(X(t) —at) >
teB

ngu%@@,

P {inf(X

teB

<w—mw«w}<zumﬁw»

P{sup |X(t) —at| > LL‘} < 2Z(>\,p,5,$),

teB
where Z(\, p, B,x) =

1 2
— <2au +x— (g)%) : lpa1> (1 —2p?)
-p
2((1 — 2p®) sup,ep[2

P V2 (u)] + 25%2p2)

Jlosedenmna. Let’s consider each element of (2).
k1
Note that p* = (1) %3 Since
1
ok
/]

ok+1

(N (807 )) du

1 1

> r(N (e (B (55 — )

we have that

1

00
[ (Vi (e)™)
k=1
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<D <2f; / r<N<a<—1><ﬁul°9%p>>>du) :exp{Mg)é- o }
k=1

1
ok+1 1—pa

3 Combining the above, consider only the exponenti-

D (2 / "N (o (5pu ) du) () al part, i,

0
’ i ' i 1 2y (u))?

Let’s conslder2 other elements in (2_)1 Since Lp [ M } o — e
90(93) = ¢(CC) = %7 5(“) — a|u| and O'( )(h) = 2u€B

1
(&)=, we have that 1

)\25221)2 B 1 pa
: T TG T T (4)
*Pla SUEW(ACJW(U)) — A1 f(u)) — Az D 1 pe
ue

Then we can minimize this expression with respect
— exp { 1 [(2)\’7(“))2] — \au — )\x} . to A. Equating its partial derivative to zero, the

5 Sup . L .
2 weB 2 following equation is obtained.
Next, 2
o0 1 Asup[(2y(w))®] — 2au — z+
[[exp {@(Aqkﬁpk_l)} uep
k=t o 20,2 1
o0 205°2p B pe
1 AT =0
— H exp {2162)\222k62p2k’—2} + 1 — 2p2 + (C 1— pé
k=1 .
- Its solution is
\B? k, 2k—2 AB*2p?
eXp{ 2 k; p eXp 1_2p2 ) 2a,u_i_x,_<g)é.]‘pocl
- \ —p=
2322p?
and supl(2y(w))?] + 3
[T exo {20 (81 }
k=1 L 1
0o o1 (2au T (g)a P 1) (1 —2p?)
= Hexp A(S\Bp \é = 1—pe
P c (1 —2p?) sup|[(27(w))?] + 25°2p?
- u€B
— exp (g)é/\ i(pé)kfl After substituting this A in (4), the assertion
P of the Theorem follows from (3) and Lemma 1. [
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