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on arrangement of the type
Kk
L(X)=>c;X; > min (1)
j=1
X =(Xye X, ) € ES (D), )

where C; (j=L..,k) are real, X. are discrete random variables,

i
E,(I')— common set of arrangements from elements of multiset

F:{Gl,...,Gn}. Let M(A) be a mathematical expectation of discrete

random variable A.
Theorem 1. Suppose ™ :{M (G),... M (Gn)}, W= (W) isa
solution of the problem

Kk
Yocix; o> min, x=(X,..x )€ ES(T").
i1

Then there exists solution X'=(X;,..., X; )€ E:(I) of problem (1)-(2)
that M(X;)=u] forall j=1..k.

Similar results are obtained for order which is based on consecutive
comparison of numeric characteristics of random variables.
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FUNCTIONAL LIMIT THEOREMS FOR PERTURBED RANDOM
WALKS AND DIVERGENT PERPETUITIES
Iksanov Alexander
Taras Shevchenko National University of Kyiv
iksan@univ.Kiev.ua

Let (X, Y,) be a sequence of i.i.d. two-dimensional random vectors
with arbitrary dependence of the components. A random sequence
(T, )defined by Tp=x +---+Xp3+Yy, . NeN is called a perturbed

random walk. | intend to discuss functional limit theorems for
Yo ()= ma>E ](x1+-~+xn_1+yn) properly normalized, under various
0<k<[k

assumptions.
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The other problem to be addressed is weak convergence in the
Skorokhod space of divergent perpetuities

Zn () =V +Uup vy e+ UgUp - Ury Ve

where (uy,vy ) is a sequence of i.i.d. two-dimensional random vectors

with arbitrary dependence of the components.
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LIMITED GENERATOR OF ASYMPTOTIC DISSIPATIVE
PROCESS IN THE ASYMPTOTIC SMALL DIFFUSION SCHEME
'Kinash A.V., “Chabanyuk Ya.M., *Khimka U.T.

National University "Lviv Polytechnic",

%Lviv State University of Life Safety
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Consider asymptotic dissipative process with diffusion perturbation
defined by stochastic differential equation[1]

du’ (t) = C(u®(t), x(t/ £*))dt + &7'C, (u” (t), x(t / £*))dt +
+e2o(uf (1), x(t/ £%))dw(t).
Limited evolution has a representation
du(t) =C(u)dt + £B(u)dw(t) / 2,

where C(u) =J'X C(u,x)7(dx) and B(u) =jx o (u, X) 7z (dx).
Balance condition holds .[X C,(u,x)z(dx) =0.
Operator L(x) is obtained from the ratio
LOOV (u) = [C(u) —C(u, )V '(u) + [ £ B(u) — * (u, ) / 2V "(u).

Lema. Solution of singular perturbation problem for generator[2]

L'g(u,X) = £ [Q4, (U, X) + Cop(U)] +[Qés (u, X) + A (X)p(u)]

on perturbed Lyapunov function
Ve (U, x) =V )+, (U, x) + &V, (u, x),V (u) eC*(R?)
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has form LV*(u,x) = LV (u)+ &6 (X)V (u), where limited generator L is

determined  from relation LV (u)=C(u)V'(u)+&B(u)V"(u)/2and

negligible term &, (x) is defined by the ratio

67 () = Co () RyCo (X) +£C, (DR, LX) + £ A (R,Co (X) + A (X) Ry L(X),
A (X)p(u,x) = C(u,X)¢'(u, X) + £ (U, X)@"'(u, X) / 2.
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ON MULTI-CHANNEL NETWORKS
WITH SERVICE TIMES OF PHASE TYPE
Hanna Livinska
Taras Shevchenko National University of Kyiv
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We consider the models of stochastic networks in which an input
flow for each node is a non-homogeneous Poisson flow with rate
depending on time. At first we consider the networks of [M, | M | o] -type
with exponentially distributed service times in each node. For service
process in such a network it has been found a limit in uniform topology.

Further the networks with service times distributed by the Erlang low
was studied. Service time has the following interpretation. If a call arrives
to service at the i-th node of the network then its service is split into m®
service phases (stages) that the call passes consistently one by one. Starting
with the phase 1 it occupies each stage during exponentially distributed
time with the parameter . . Times of occupying phases are independent
random variables.We will designate such networks by a symbol
[M,E, [o].

To simplify the analysis of the [M, | E, |oc] - network we introduce
m® "new" nodes for modeling of the i-th node functioning. These nodes
are multi-channel stochastic systems of Markov type with the service rate
. It is shown that the [M, | E, |«c] - network can be reduced to Markov
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[M, | M | o] - network by increasing the dimension of the phase set. In this

case the approximative process in heavy traffic can be represented in terms
of the Markov Gaussian process. The limit is, of course, a non-Markov
Gaussian process. In the case components of the limit is a sum of some
components of the many-dimensional Markov process.

References

1. Anisimov, V.V., Lebedev, E.A. Stochastic service networks. Markov
models. - K.: Lybid, 1992. - 208 p.

2. Livinska H.V., Lebedev E.O., Conditions of Gaussian non-Markov approxi-
mation for multi-channel networks // Proceedings of the 29-th European Confe-
rence on Modelling and Simulation ECMS-2015. — Albena (Varna), Bulgaria,
May 26-th — May 29-th. ISBN: 978-0-9932440-0-1 — 2015. — C. 642-649.

DSS: STATE OF ART AND POINTS OF GROWTH
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The report focuses on the review of logical and historical development
of decision support systems (DSS: Decision Support Systems), as well as
basic modern directions of development of this applied domain. The report
displays the basic stages of development of DSS. It highlighted some of the
important features of the methods that are relevant in connection with the
further development of such systems. In particular, the special urgency of
the further developing of mathematics for analysis of semi structured data
and analysis under uncertainties, as well as on - the other hand - the further
development of information technology on the base of relational and
NoSQL databases, Internet-technology and client-server designs including
those oriented on the mobile platform.
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DEFINING THE QUANTITATIVE PARAMETERS IN THE
FORMALIZED MODEL OF SPECIALISTS’ DEMAND AT THE
LABOUR DYNAMIC MARKET
K. Nanobashvili !, G. Chachanidze ?, T. Zirakashvili®
'David Agmashenebeli University of Georgia,

’Georgian Technical University, 3Georgian Technical University
guramchachanidze@yahoo.com

The quantitative parameters of the specialists’ demand at the labour
dynamic market should be defined in compliance of the country’s social-
economic development strategy development. The strategy of the country’s
social economic development is a very important document, which depicts
the perspectives of the field development that itself needs the supply of the
qualified specialists of the mentioned fields. The quantitative parameters of
specialists’ demand should be defined by satisfying those demands at
maximum level. This means that the vacant jobs should be filled in with the
specialists at the labour market.

We assume: Ry, H =1,h, is regions of the country, then:

Ry (Nmotx pri(iy: ! i=112; j :]_,_q; H :]-:_h;

Ry (Nrfwotx.bak.t(i)? i=112; j=1qg;H =1h;

Ry (Nmotx magt(l)’- =112, j=1q;H =1,

=

It is obvious:
Qmotx(pr.,bak.,mag.) = RH (Nrﬁ]ob(.pr.t(i) + RH (Nr#mtx.bak.t(i) + RH (Nr#otx.mag.t(i);
i=112;j=1q-j);H=1h,
where: Qnow(pr.pak.mag) - Presents the specialists with the professional,

Bachelor’s, Master’s education in the period t(i) at the labour market.
Finally, targeted F function will be:

F (Qmotx(pr..bak..mag) _zzzmmlw orbak mag.(i) s K =1.61=112; j=1,q.
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ON OPTIMAL CONTROL OF RISK PROCESSES
Norkin B.
V.M. Glushkov Institute of Cybernetics of NAS of Ukraine
Bogdan.norkin@gmail.com

We study multicriteria stochastic optimal control problems in
discrete time for finding optimal (dividend) policies of an insurance
company with respect to profitability and risk indicators.

The evolution of the company’s capital is modeled by a controlled
risk process, possibly with random stopping (ruin) time. The vector
objective functional has the form of expected total discounted reward/risk
indicators (until ruin). The task is to construct a Pareto-efficient frontier
and to find corresponding Pareto-optimal controls. Remark that for the one
criterion problem a barrier dividend strategy is optimal (de Finetti (1957)),
but approximating or finding a parametric form of the multicriteria optimal
controls is an open key problem.

We study and compare a number of numerical approaches to
approximation of the Pareto-efficient frontier: a traditional linear
convolution method, an exhaustive search of control and a multicriteria
random search. In the first approach the task is reduced to solution of a
serious of one criterion problems with linearly aggregated criteria. In the
second approach we consider a sufficiently reach natural family of
potentially optimal controls and calculate corresponding set of vector
indicators. In the third approach we reduce the problem to a finite
dimensional multicriteria stochastic optimization problem and solve the
latter by an evolutionary type (random search) algorithm. All approaches
are numerically illustrated and compared.
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