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3.9. Simulation of financial decision-making process in system of insuring
sustainable development

The activities of domestic enterprises is influenced by many factors that
determine the uncertainty of characteristics of the future state of the external and
internal environment. In this regard, providing of prospects of their existence stipulates
to use the strategic management, a critical component of which are processes of
formation and implementation of financial decisions. Their importance is determined
by the essence of the main economic categories — finance, money and credit, which are
the foundation of its construction. The adoption of effective financial decisions in
conditions of the high variability of the environment contributes for the formation of
well-grounded development's strategy, and this in turn will ensure the creation and
implementation of the competitive advantages of the company, its steady operation
according to the concept of sustainable development. It necessitates to use scientific
methods of decision making which use appropriate mathematical tools.

Formalization's problems of analysis of implications of adopting alternative
financial decisions can’t yet considered as sufficiently developed. In particular,
approaches for assessment of financial decision's effectiveness don't exist in common
formulation. Furthermore, the defect of most approaches for solving optimization
challenges in finance is that they do not take into account parameter of time. They are
based on the single-stage models that help to analyze the non-time-dependent
conditions and effectively used when we can neglected by changes over time without
distorting model [ 1-4].

The optimal solution for this simulation makes sense in the stability conditions of
activity, or for a short period in the future. But the practice of management often
requires solving such problems that should take into account possible changes in the
market in time under the control of the course of the process for certain periods of
time. Such processes are called as a multistage.

Solving multistage tasks 1is carried out within the theory of dynamic
programming [5]. In our opinion, in the implementation of financial solutions such
problems arise when selecting the optimal allocation of resources in the
implementation of optimal strategy. It is assumed that the management can be
implemented discretely with 7' stages. Identifying the stages control can be either
natural or artificially created. Optimal control is achieved in stages by determining the
best solution of the problem at each stage separately. Typically, this optimization is
easier to implement than global, especially when there is a a large number of stages
and controlled parameters.

Consider the task of managing in which the formed financial decision is
implemented over some period of time. Manager monitors the implementation of
decisions at specific time points and makes adjustments as necessary in the course of
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its implementation in one or more areas of activities. The effectiveness of the decision
depends from the state of the environment. It is necessary to choose such decision of
management, when at the end of the period will be obtained maximum of effect. In
order to solve this problem we propose to apply the tools of dynamic programming.
Carry out the mathematical formalization of the problem. Let the environment
defined by a set of n states C ={S,,S,,..., S }. Changing conditions described by such

probability matrix: P = (cp.(o)), i=1.n,j=1.n, where p{” is a probability of

;
changing the state of the environment from S; to S;,
The effectiveness of the solution according to the changes of environment

described by a matrix of performance: £ = (e;.o)), i=l.nj=1.n

As a result of external factors actions, the environment may change its situation,
which will require an appropriate action of decision-maker. As a result of external
factors actions, the environment may change its situation, which will require an
appropriate action of decision-maker. Transition matrix and the effectiveness of the

decision  in  this  case will take the form: PV =(p ),

EY = (e;.i)), i=0.n,j=1.n, where i = 0 — refusal to implement the control action

due to a satisfactory outcome of the implementation of decisions.

We define an effective behavioral strategy of manager for which we can expect
maximum effect from the decision. Assume that the decision is performed during the T
of periods. We need to define a strategy of behavior to affect on the progress of the
decision for each time period. It is believed that the process is a system which is a
subject of manager’s actions.

We introduce the following notation:

S; — state of the system (controlled process) at step t;

u; — control action, which manager implemented at step t;

U - set of control action: U={u,};

f(S.1,u,) — target function, which determines the efficiency of u, at stage number
t, if the system is in a state S.;;

17(S.1) — the optimal value of the target function, which corresponds to the

optimal management at all stages, starting from stage 1to 75, =2, 3, ..., T.

Then, in accordance with the R. Bellman's principle of optimal control [6], we
have:

S8, = max (S 1) + £, (S, ()

=23, ..., T-1.

Thus, according to (1), for each step t control action u, need to choose so that
with the given optimal control at all subsequent stages we obtained the best results.
Relative to the task f,(S.1,u,) will be as follows :
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fS)= 1,0 =3 p0ley + 720] @

where S;.; — one of the state of set C, which labeled in further calculations by
index k, k=1,2, ..., n;
f..(j) — optimal control at all stages, starting from ¢ +1- th stage;

u, — type of control which also marked for ease of calculation by index 7, i=0, 1, ..., 4.
Denote as L’ =Y ple) the expected effect when the environment stay in the
j=1

L)

state k. Then recursive equation that connects f; and f:l with into account

expression (2) has the form:

17 (k)= max (£}
)= HHX(E N (J)j;

Expression (3) actually defines the procedure for finding the optimal control.

)

First determined the maximum effect for the last step control. Then, following the
recurrence relation is determined optimum control on 7-1-th step, and so on to the first
step. Proposed by (3) solution supposes that during the period 7" matrix efficiency is
constant for all stages of management. This deficiency can be corrected if we take into
account for each stage the discount rate » <1, which has a constant value for all stages.
Then the expression (3) takes the form:

17 (k) = max (1)
k)= max[E 3 p,i;:)ﬁil(j)j;

=1,2,...,1-1;k=1,2, ..., n.
Therefore, this amendment only affects the total value obtained effect, but does

(4)

not change the structure of the impacts of the decision. Assuming that the discount rate
also changes its value depending on the stage of control (+=r;), then in the expression
(4) the corresponding value 7, expression will under the sign of the sum.

If we assume that for each step =1, 2, ..., 7" performance matrix changes their
values depending on the conditions for the functioning of the company at this stage,
the expression (3) takes the form:

17 (k) = max (£}
1 (k)= mgX(E,ﬁi”) + anjp,ﬁj)ﬁl (J')j;

=1,2,..,T-1;k=1,2, ..., n

)
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The proposed approach to solving the above problem is not only permit to
evaluate the expected control effectiveness, but also to determine the required
direction control actions at each management stage. By the generalization of the
proposed approach is the inclusion of the effectiveness matrix of the decision for the
combined control actions, such as both price and financial policy. This will increase
the overall effectiveness of financial activities and positive impact on the effectiveness
of taken decisions.

Consider the case when management is performed with uncertain number of
forward steps. In this case we can talk about solving the problem of dynamic
programming with infinite number of stages. The exhaustive algorithms can be used
for this.

Let the results of the analysis of the environment define a set () of inpatient
behavioral strategies manager, each of which is described by the transition matrix P

and the matrix of effectiveness £, geQ. Denote as the £ = pie” expected
=

efficiency of g-th strategy for the state k, k, geQ; k=1, 2, ..., n. Stationary

probabilities B =(B.", (Zq),...,Bff)) of transition matrix P are found from the

equation: B - P =B Expected results J'“ from the implementation of g-th

strategy for one step of control calculated by the formula:

n

V(q) — ZBE:DEIEQ) ‘ (6)

k=1

Optimal strategy in this case will be the one for which there will be a maximum
of (6).

The presented approach to the selection of the optimal management strategy has
several drawbacks. First, manager can’t pre-determine your behavior strategies, since
they depend strongly from the state of the environment. Second, provided taking into
account all possible behavioral strategies, their number is too large, therefore the
search of these strategies requires considerable time. In this case using of iterative
procedures for selecting optimal behavioral strategies is advisable. For any strategy
manager’s total results on the 7-th stage 1s expressed by relationship:

1=E +> p (). =12, .., -1;k=1,2,..,n
=1
Let T — the number of steps that remain to be controlled. Then:
FLR=E +> pfo0) (7
j=1

where f, "(k) — the total value of the desired effect; k=1, 2, ..., n.

If t—>o, we have the management of the infinite number of stages. Let
B=(B,.B,....B,) — vector of stationary probabilities of states of the environment, and
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V=B-E=YPB.E, - the expected proceeds on a single stage process. Then the total
k=1

effectiveness for the sufficiently large values of t has the form: f, (k)=1-V +c,

where ¢, 1s a constant that depends on the state k. Then the expression (7) takes the

form:
V+ck_zpkj =L (8)
J=1
The last relationship consist of £ equations and (£ +1) unknown V, ¢, ¢;, ..., ;..

Therefore, in order to find its solution we applies this procedure.
First, we select an arbitrary initial strategy of manager’s behavior goe Q.. Using
its corresponding matrix P*,E® and choosing one of the values ¢, for example ¢,

equal to zero, solve the system of equations (8) relatively unknown V and ¢;, k=2, 3,
., h, which takes the form:

V(qo) + c(‘]o Zp(qo) (.qo Eliqo) ] (9)

Next, define a strategy q;<(), which consists of those alternatives that for each
system state k=1, 2, ..., » maximize the value of V-

V(ql) _ maX[E(q) +Zp(q) (_q) czoj‘ (10)

9@

Since the value of the last expression does not affect the optimization process,
then (10) takes the form:

V(’h _l,mx[E(q)_i_zp(q) (_q)j (11)

If go and g, coincide, the optimal strategy is found. Otherwise take as a g
strategy ¢, and search for a new strategy g, by the formulas (9) and (11).

The above procedure is also quite laborious and time-consuming, but it allows
you to discard obviously inefficient decision options.

This work describes the approach to modeling of multistage problems financial
decisions acceptance using tools of dynamic programming. Investigated cases of
finding the optimal solution as a finite and infinite number of stages. The resulting
solution allows to evaluate not only the expected effectiveness of management, but
also to determine the required direction of control action at every stage.
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3.10. The functioning logistics information systems of management business
processes

3.10. ®@yHKUiIOHYBAHHSI JIOTICTUYHUX [H(OPMALIHHUX CHCTEM MeHeIKMEHTY
Oi3Hec-mipoLeciB

B ocHOBI Tiportecy ynpaBimiHHS JEKUATH 00POOKa TOCTIONAPCHKO1 1H(pOpMAITii, 1o
OUPKYJIIOE B JIOTICTHYHUX cUCTeMax. HeoOxigHO yMOBOIO e(eKTHBHOCTI Ol3Hec-
MPOLIECIB € HASBHICTH 1H(OPMAIIHHUX CHUCTEM, SKI MOMIOHO LEHTPAIbHIM HEPBOBIH
CHCTEMI1 3/IaTHI OTIEPATHBHO TABECTH 1H)OPMAIWHUN CUTHAN 0 TOTPIOHOI TOUIN Y
neBHUH MoMeHT. OJHMM 3 HaWBXIHMBIIIUX YMOB YCHIITHOTO (DYHKIIOHYBaHHS
MIPHEMCTBA B IIJIOMY € HAasSBHICTh TaKOi cHCcTeMH 1H(OpMAIli, sKa JT03BOIHIA O
MOB'SI3aTH BOEJWHO BCIO TOCMOJAPCHKY MIAIBHICTh (MMOCTAYaHHS, BUPOOHHIITBO,
TPAHCTIOPT, CKJIAJCHKE TOCTIONAPCTBO, 30yT) 1 KEPYBATH HEIO BUXOIMYH 3 TPHUHIIMIIIB
€IMHOTO LILJIOTO.

EdextuBHICTS Ol3HEC-TIPOIIECIB  BINIHBA€ HA CTAH Ta JAUHAMIKY AaKTHBIB
M IPHEMCTBA, iX OOOPOTHICTH 1 PEHTAOENBHICTh, a CTPYKTypa JKEpPed Ta YMOBH
(iHaHCYBaHHS 3amaciB — HA PiBeHb (PIHAHCOBOT CTIMKOCTI T AMPHEMCTBA.

Jlorictruna 1Hpopmamiiiaa cuctema (JIIC) — me meBHUM YMHOM OpraHi30BaHA
CTPYKTypa B3a€MOTIOB I3aHUX 3aCc001B 1 (hakTopiB, MmO 3a0e3Meyye BUPIIICHHS THX a00
1HIMX (YHKIIOHAIBHUX 3aB/JaHb 3 YIIPABIIHHA MAaTePl1aTbHAMH MTOTOKAMH.

Jlmst 3mificHeHHS O€3MEpPEPBHOTO TPOLIECY TOBAPHOTO OO0ITY B TEPepoOHOMY
MIPHEMCTBI HEOOXITHI TIEBHI JIOTICTHYHI METOAHW MeEHeKMeHTy. EdekTuBHUN
TOBapOOOIr MOTpeOye BHKOPUCTAHHA JOCKOHAIMX MEXAaHI3MIB, MIO ONTHMAIBHO
MOETHYIOTh TIPOIECH TIOCTAYaHHS, BUPOOHHWIITBA 1 peamzaifi. 3 TMIE0 METOI
AKTyaJIbHOIO € PO3POOKa 1 BIPOBAKEHHS C€KOHOMIYHUX YHHHHKIB 1 1HPOpMAIIHHAX
MEXaHI3MIB MEHEPKMEHTY O13HEC-TIPOIIECIB IMIIITPHEMCTBA 3 BUKOPHUCTAHHAM HOBHX
€BPOTIEUCHKHUX CTAHAAPTIB, O1IbII €()EKTUBHUX 3 TOYKH 30PYy €KOHOMIi 1 ONTUMATBHUX
3 TOYKH 30PY JIOTICTHKH.

VYrepme Ha MOMXIHMBICTP BHKOPHUCTAHHS TIOJOXKEHb BIHCHKOBOI JIOTICTHKH B
exkoHOMII BKa3aB y 1951 p. daxisens y cepi cucremuoro anamizy O. MopreHmTepH,
AKUHM 3a3HAYMB, IO ICHY€ a0COMFOTHA MOJIOHICTh MK YIPABIIHHAM 3a0€3MECYCHHAM
BIWCHK 1 YTIPaBIIHHAM MaTePlaIbHAUMH PECYPCAMHU Y IPOMHUCIIOBOCTI [6].

CydJacHl TEOPETHKO-METOTONIOTIUHI 3acaay (YyHKIOHYBaHHA O13HEC-TIPOIIECIB

T IPHEMCTB JOCIILIKEHI TaKHMH BITYM3HIHUMU €KOHOMICTAMH K
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3.8.
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the hotel and restaurant industry, assess its level of safety products and services
according to established standards. The following sequence of operations with the
introduction of HACCP system in enterprises of hospitality. Developed the life cycle
the implementation of the principles of HACCP system and the scheme of its
implementation in the enterprises of hotel and restaurant management. Defined the basic
advantages and possible causes of inefficient action of HACCP system. It is proved that
the implementation of HACCP system provides the enterprise hotel-restaurant business
of providing safe, high quality and competitive services.

Volokhova Liudmyla, Ievsieienko Olga. Innovative methods of strategic
management research.

This article focuses on innovative academic research methods, proposed to study the
problems of strategic management. It introduces the implementation of mixed research
methods, which include the usage of quantitative methods to organize and summarize
results, obtained from the qualitative study in order to complement deep and complex
evaluation of research output. In addition, each method, described in this article, is used
to investigate a specific problem of strategic management, that is relevant to the realities
of the modern Ukrainian society and business.

Goncharenko Olena, Svitlichna Olga. Methodical approaches of company stability
optimal management.

Today, the unique methodology for determining the sustainability of the economic
system does not exist. So the company's sustainability research algorithm is proposed.
In this case becomes important to identify factors that affect financial stability.
However, to assess the level of sustainability of the company, the choice of financial
strategy is required is not a static but dynamic model of the company stability,
describing the development in time. Thus, the optimal management of company
stability is reduced to solving problems of selection minimum or maximum conditions
in which the economic system is in a stable condition.

Gorova Kseniia, Slyusarenko Maryna, Pilyavskaya Kateryna. Bank deposit policy
improvement for their sustainable development.

The article is devoted to defining of major trends, issues and areas of improvement of
the banks deposit policy. The volume of the deposits of individuals and legal entities
and its dynamic in local and foreign currency are analysed in the article. The most
reliable banks of Ukraine and the banks that are leaders in terms of deposits attraction
are considered. The main problems faced by domestic banks in attracting deposits are
designated, the recommendations of improvement the confidence of depositors in banks
and improving the deposit policy of national banks are offered in the article.

Hryhoruk Pavlo, Khrushch Nila. Simulation of financial decision-making process
in system of insuring sustainable development.

The article describes the approach to modelling of multistage problems financial
decisions acceptance using tools of dynamic programming. The cases of finding the
optimal solution as a finite and infinite number of stages are investigated. The resulting
solution allows to evaluate not only the expected effectiveness of management, but also
to determine the required direction of control action at every stage.

Lazarenko Dmitry, Pavlovsky Pavel. The functioning logistics information systems
of management business processes.

In the article the dependence of the efficiency of business process management from the
operation of logistics information systems. New possibilities of using information to
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