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Note that any process of financial assets' distribution in the financial market is
managed, and classic models of financial market efficiency research are not adapted to
the managed behavior of any structure within the operation and decision-making
processes regarding their expediency (based on prospective efficiency) can be divided
into stages. This makes it necessary to turn to dynamic programming models, which are
deprived of the disadvantages of classical models. Therefore, the research is oriented
toward forming a modern approach to modeling of efficiency of the financial market
based on methods of dynamic programming. Within the framework of the study, it is
proved that among the processes of financial market efficiency modeling, there is a
systematic combination of steps to be taken to study the process of distribution of
financial resources between assets and sources for investments. The study concluded
that the F k (X) function and its recursive ratio which reflects possible transformations
in the efficiency of operations (recursion) with financial assets, achieved from a specific
F Ik (X), were used to construct the financial market model. The attention actualized on
the fact that if F k (X) functions are given statistically, their recurrent ratio can be
formed according to the procedures of direct and inverse run to the achievement of
values corresponding to the principle of Bellman's optimality. In the study of the
distribution of funds, it assumed that: Efficiency F k (X) does not depend on investments
into other sources of investment; efficiency from each source of investment is calculated
in absolute units of measure; the efficiency of the total investment is equal to the sum of
results (profit) received from each investment. The prospects of further research are
connected with a developed approach to modeling the financial market efficiency based
on dynamic programming methods as one of the tools to ensure further reform and
development of the financial sector of Ukraine by the leading international practices
and implementation of measures, provided by the Association Agreement between
Ukraine and the EU and other international obligations of Ukraine.

Bbyow-axuil npoyec po3nooileHHa (iHAHCOGUX aKmil6i6 Ha (DIHAHCOGOMY DUHKY €
KepoeaHuM, a KIacudHi Mooeli 00CII0HCeHHA edeKmueHocmi (iHaHCO6020 DUHKY He
NPUCMOCOBAHI 00 KePOBAHOI NOGEOIHKIU OVOb-AKOI CMPYKMYpU V Mexcax AaKoi onepayii
ma npoyecu NPUIHAMMA PillleHHA Uj000 iX OOYLIbHOCMI (6UX005A4U 3 NePCNneKmuGHoT
epexkmueHocmi) mooxcymo Oymu pos3oumi Ha emanu. Lle 3MYUIVE 36epHYMUCA OO
Mooenell OUHAMIYHO20 NPOCPAMYG6AHHA, AKI N030asieHi GUOLIeHUX HAaMU HeOOoJiKi6
K1acudHux mMooeneil. Biomax 00CliOHCeHHA OpIEHMOGaHe HA (POPMVEAHHA CYVHACHO20
nioxo0y 00 MOOeN6aHHA epekmusHOCmi (PIHAHCO6020 PUHKY HA OCHOGI Memoois
OUHAMIYHO20 NPOSPAMYGAHHA. V Medcax O0CNiONCeHHSA 006e0eHO, U0 ceped Npoyecis
MOOeN6anHsa  eheKmueHOCmi  (PIHAHCO6020 PUHKY HAAGHA  CUCMEMamu306aHd
CYKVNHICMb KPOKI6, AKI NOMpPIOHO 30ilicHUmMU, oo 0o0ciioumu npoyec po3nooily
GinaHcosUXx pecypcie Mixc akmueami ma oxcepeiami 014 6Kl1aoeHs. IIpu yvomy y
MeHcax 00CIOHCEHHA 60an0ca Oilimil 6UICHOEKY, Ujo 014 No0Y006U Mooell PIHAHCO6020
PUHKY 3acmocosyemvesa pyukyia posnooiny F Ik (X) ma ii pekyperHmHe cniG8iOHOUIEHHA



(o 6ioduU6ae moxcausi mpavcgopmayii y pesyiomamusHocmi onepauiil (peKypcii) 3
Qinancosumu axmueami, ujo oocaeHymu 6i0 xoxkpemuoi F k (X)). OcHoeHy yveaey
akmyaniizoeano Ha momy gaxmi, wjo axujo @yukyii F' k (X) 3a0ani cmamucmuyro, mo
iX peKypeHmHe Cni66IOHOUIeHHA Modce (opmyeamica 3a npoyeoypami npamoco ma
360pOMHO20 NPO2OHY 00 OOCACHEHHA 3HAYeHbL, W0 GI0N0GI0arms  NPUHYUNY
onmumanvHocmi berimara. Ilpu 0ociioxceHHi po3nooily pecypcié nepeooavacmuscs,
wo: pesyibmamueHicmo Gyuxyii F k (X) He 3anesxcumo 610 6K1a0eHb 6 iHULL Oxcependa
IH6eCMYGaHH, Pe3VIbmMamueHICmMb KOHCHO20 6KI1A0eHHSA 00UYUCTIOEMbCA 6 AOCOTHOMHUX
OOUHUYAX GUMIPY; CYMAPHA Pe3yIbmMamiueHICmMb 6KI1A0eHb OOPIGHIOE CYMI pesyibmamis
(MpUOYMKY), 00epHCaHUX 610 KOHMCHO20 6KIadeHHA. Ilepcnexkmuéu  nooantbulx
00CNI0HCEeHb NOG A3aHI 13 GUKOPUCMAHHAM PO3PO0ONEH020 NiOX00y 00 MOOETGAHHA
eghexmusHocmi PiHAHCOB6020 PUHKY HA OCHOBI Memooi6 OUHAMIYHO20 NPOSPAMYEAHHS
AK 00HO020 3 THCMPYMEHmi6 3a0e3nedeHHsa nooalbuloco peopMy6aHHa ma po36UMKY
@inarcosoco cekmopy VkpaiHu 6i0N06IOHO 00 NPOGIOHUX MINCHAPOOHUX NPAKMUK 1
IMnIemMenmayii 3axo0ie, nepeodaderux Yeooorw npo acoyiayiro mixc Vkpainorwo ma €C
i THULUMU MIXCHAPOOHUMU 30006 a3aHHAMU VKpaiHil.

Keywords: efficiency; financial market; model; efficiency, operations with
financial assets, financial resources.

Knrouosi cnoea: eghexmueHicmo; Girnarcoeuil PDUHOK; Mooenn,
pes3yibmamusHicms, onepayii 3 piHaHcosuUMU akmueamil, iHaHco6i pecypcil.

Problem-solving in general form and its connection with important scientific
or practical tasks. In previous research, we have proved that the financial market 1s a
complex neural structure within which the knowledge of internal signals and adaptation
to operations with financial assets under such signals 1s carried out (the basis 1s a change
in the direction of the greatest efficiency of operations). At that, the adjustment process
realizes through the stages of decision-making, as to the expediency of carrying out one
or another transaction with financial assets. In connection with the described specificity,
classic models of financial market efficiency research are uninformative. We state that
any process of financial assets' distribution in the financial market 1s managed.
Therefore, the classic models of financial market efficiency unconvertible to the
managed behavior of any structure within the operation and decision-making processes
regarding their expediency can be divided into stages. This makes it necessary to turn to
dynamic programming models, which are deprived of the disadvantages of classical

models.



Analysis of recent studies and publications. A significant contribution to the
formation and development of the provisions on the development of the methodology
for modeling the financial market efficiency and the construction of the corresponding
models has been made by many domestic and foreign scientists, such as Batorshyn A.
[1], Fabozzi F.J., Zarb F.G. [6], Plastun O., Makarenko I. [5], Dmytrusenko K. O. [2],
Paranytsia N.V. [4], etc. In the works of these and other authors, the content of the
essence of the concept of efficiency of the financial market 1s considered, its
characteristic features are disclosed, approaches to construction of economic-
mathematical models and methods of their analysis and forecasting of the interaction of
financial market components are proposed. At the same time, namely modeling and
research of the processes of financial assets' distribution in the financial market are still
formed by classical models of research (among them are the Irvin model, the non-
parametric statistics model, the model autoregressive-forging middle model, the model
of a forged middle model, the model of autoregressive, etc. [1, p. 102-119]). Thus, the
1ssue of information-formatting of financial market efficiency models remains the
subject of the most important tasks on the given subject and 1s still not solved.

Formulation of the objectives. The purpose of the article 1s to form a modern
approach to modeling of efficiency of the financial market on the basis of methods of
dynamic programming.

The basic material of the research. If we consider the efficiency of the financial
market due to the effect of operations with financial assets (including money, various
securities, debt obligations and the right of debt claims, etc.), the general content of
modeling based on dynamic programming methods should be directed on the
construction of a scheme of a managed economic process of distribution of financial
resources among sources of their potential increase. Sources of the potential increase of
financial resources should be detailed by the financial market structures, and the process
of distribution of financial resources by operations with financial assets and sources for
mvestments (what are separate issuers, securities, market participants, etc.).

Therefore, within the framework of financial market efficiency modeling
processes, there 1s a systematic combination of steps to be taken to study the managed

economic process of financial resource allocation between assets and sources for



mvestment. The financial market model's construction used the distribution function F k
(X) and 1ts recurrent ratio (this reflects possible transformations in the performance of
operations (recursive) with financial assets, which can be achieved from the specific F k
(X)). The functions F k (X) are statistically given. The recurrent ratio of these functions
can be formed and investigated according to the procedures of direct and reverse
running to the achievement of the values, overcome which redistribution of financial
resources 1s carried out (it stated that such values orient on the optimal Bellman
principle). The analysis of the distribution of funds assumes that:

1) the efficiency of F k (X) does not depend on investments into other sources of
mvestment:

2) the efficiency of each nput source 1s calculated in absolute units of measure;

3) the total efficiency of the deposit 1s equal to the sum of the results (profit)
received from each deposit.

In the first stage of financial market efficiency modeling of specifics of the
function F k (X) study should be considered.

In the second stage of the financial market, efficiency modeling should be
mmplemented the construction and study of recursion function F k (X) using the
procedure of direct or reverse data run.

Modeling the financial market etficiency should be realized using construction and
study of recursion F k (X) according to the direct run data procedure on the condition
that Bellman’s optimality 1s the fundamental principle. At the same time, as the
components of the research, accepted functions which reflect (from the first step to the
last one):

- the maximum result obtained from the deposit (x) at stage 1 given value x1
(fl(x1)):

- maximum efficiency obtained from insertion at stages 1-2 given value x2
(f2(x2)):

- maximum efficiency obtained from insertion at stages 1, 2, 3 given value x3
(f2(x3)) etc.

Under these conditions, the recurrent ratio for the study of possible transformations

of the function Fk(X) will be formed according to the algorithm:



fo(xo) = 0, 1f fj(xj) = max {Ry(kj) + fi.1(x5.1)}, ) = 1.2.3, (D):

Where: kj — maximum efficiency on distribution taken on acceptable projects or
objects of mmvestment; x1...n — an investment of funds into financial assets at the
distribution stage of financial resources; | — number of recursions Fk(X).

According to the outlined algorithm of formation of the recurrent correlation of
research of the financial market efficiency model should be provided by the algorithm:

Because ¢;(k;) = x{—=X;.1. T0, Xj.1 =X; — ¢j(kj) = 0, from there cj(k;) <x;, (2);

Where: ¢; - we will allow projects of investments into financial assets; kj —
maximum efficiency on distribution taken on acceptable projects.

Let us consider the specificity of the research F k (C) and its recursions firm
under reverse data run on condition that as constituents of research uses states of
financial market or its subsystems identified:

- by the number of financial resources invested, distributed at stages 1, 2, and 3 (or y1);
- by the number of financial resources invested, distributed at stages 2, 3 (or u2);
- by the number of financial resources invested, distributed at stage 3 (or x3).
At the same time, as the components of the research, accepted functions which reflect
(from last to first step):
- the maximum result obtained at stage 3 given value y3 (f3(y3)):
- the maximum result obtained at stages 2, 3 given value y2 (£2{y2):
- the maximum result obtained at stages 1, 2, and 3 given value y2 (f1(y1).
Under these conditions, the recurrent ratio for the study of possible transformations of
functions FK(X) will be formed according to the algorithm:
f3(y3) = 0, if fi(y;) = max {Rj(k) + fi1(y; — (k) }, 1 = 1.2.3, 3):

Where: kj — maximum efficiency on distribution 1s taken on acceptable projects or
objects of mvestment (if kj, corresponds with mequality cij(kj) < yj); yl..n — an
mvestment of funds mto financial assets at the stage of distribution of financial
resources; ] — number of functions recursions Fk(y).

Depending on the type of procedures applied, conditional optimal benefits (as the
best total result of the system functioning according to a certain type of distribution of

financial resources) and conditional optimal management should be determined. With



their help, a possible model of efficiency of the financial market and its separate
components (in particular, currency market, credit market, deposit market, securities
market and derivatives market) 1s formed. For modeling, it 1s possible to introduce a
system of restrictions in mnvestment based on the number of investment objects and the
number of options for investing in such objects.

In particular, modeling the efficiency of the financial market by its complexity and
using the procedures of direct data processing can be presented transparently on the
example of the currency market. Thus, in conditions of martial law the total volume of
banking operations on the currency market of Ukraine (without NBU operations) in
August amounted to USD from 0,6451 to 1,7301 million in the equivalent, this 1s 97.6
percent of this volume being options for investing in the currency offered by such banks
as: JSC "Alfa-Bank" (1); JSC "PRIVATBANK" (2): JSC "Citibank" (3); JSC
"Raiffeisen Bank" (4), JSC "Ukreximbank" (5); JSC "ING Bank Ukraine" (6); JSC
"UKRGAZBANK" (7). Under these conditions, the number of mvestment objects i1s
equal to 7, and the number of options for investment in such objects 1s equal to 3. The
remaining 2,4 percent should be regarded as background noise. Thus, the input data for
modeling the effectiveness of the currency market of Ukraine (without NBU operations)
for August 2022 are given in Table 1.

Table 1. Input data for modeling of effectiveness of the currency market of

Ukraine (without NBU operations) for August 2022, millions/ thousand USD in

equivalent
Options for investing financial | Efficiency function (possible investments in currency) Xj
resources 1 2 3
Xj 645,1 1270.7 1730.1
Fl 1346 133.7 123,09
F2 223 213 121
F3 150 234.8 116
F4 121,7 186.8 200
F5 198 106.8 192
F6 133 299 142
F7 120,8 120 2549

* Possible volume of funds that can be directed to the market

Source: Formed on the basis of [3].
The system of restrictions in investment 1s not foreseen, but taking into account the

expected level of efficiency, the model of important resource allocation on such a

market will look like Table 2.



Table 2. Model of effectiveness of the Ukrainian currency market (without NBU

operations) for August 2022, millions/ thousand USD in equivalent

Calculate the function value recurrently ratio
Input data /recursions |1 | 2 [ 3 | | 1 | 2 [ 3
STEP 1: K=7 (banks Nel, 2, 3.4.5.6.).
X4 0 645.1 | 1270.7 | 1730.1 cy 645.1| 1270.7 | 1730.1 F7(c7)=g7(x7)
x7 | fo(xq) / Fr(x7)
0 0 0 Fo(cy) |120.8] 120 2549
645.1 120.8 120.8
1270.7 120 120 Xg 645.1| 1270.7 | 1730.1
1730.1 254.9 254.9%
STEP 2: K=6 (banks Nel. 2. 3.4.5.6). Fs(cs) = max [ gs(Xs) T
Xz 0 645.1 | 1270.7 | 1730.1 cy 645.1| 1270.7 | 1730.1 Fr(cs-x6)]
Xg f3(x3) / Fs(Xs) 0 120.8 120 254.9
0 0 0 120.8 120 254.9 | Fy(ey | 133 299 419.8
645.1 133 133* 253.8 253
1270.7 299 209*% | 419.8% Xg 645.1| 1270.7 | 1270.7
1730.1 142 142
STEP 3: K=5 (banks Nel. 2. 3.4.5). Fs(cs) =max [ gs(xs) +
X3 0 645.1 | 1270.7 | 1730.1 cy 645.1| 1270.7 | 1730.1 Fo(cs-xs5)]
X3 fu(x4) / Fs(xs) 0 133 299 419.8
0 0 0 133 299 419.8 | Fg(cy) | 198 331 497
645.1 198 198* 331% 497*
1270.7 106.8 106.8 | 239.8 Xy 645.1| 645.1 | 645.1
1730.1 192 192
STEP 4: K=4 (banks Nel, 2. 3.4). Fi(cs) = max [ga(xy) +
X4 0 645.1 | 1270.7 | 1730.1 cy 645.1| 1270.7 | 1730.1 Fs(cs_w)]
X4 f5(x5) / Fa(xs) 0 198 331 497
0 0 0 198* 331% | 497* | Fy(cy) | 198 331 497
645.1 121.70 121.7 | 319.7 | 4527
1270.7 186.8 186.8 | 384.8 Xy 0 0 0
1730.1 200 200
STEP 5; K=3 (banks Nel, 2, 3). F3(cs) =max [ g3(x3) +
X3 0 645.1 | 1270.7 | 1730.1 cy 645.1| 1270.7 | 1730.1 Fa(cs.w3)]
X3 fs(x¢) / F3(x3) 0 198 331 497
0 0 0 198* 331 497* | Fg(ey) | 198 348 497
645.1 150 150 348* 481
1270.7 234.8 234.8 | 432.8 Xy 0 645.1 0
1730.1 116 116
STEP 6: K=2 (banks Nel, 2). Fs(cy) =max [
Xg 0 645.1 | 1270.7 | 1730.1 cy 645.1( 1270.7 | 1730.1 | g2(x2) + F3(ca-0)]
X2 fj.'(X?) / FQ(XE) 0 198 348 497
0 0 0 198 348 497 Folcy) | 223 421 571
645.1 223 223%* 421% 571%*
1270.7 213 213 411 Xg 645.1| 645.1 | 645.1
1730.1 121 121
STEP 7: K=1 (banks Nel). Fi(c;) =max [ gi(x1) +
X7 0 645.1 | 1270.7 | 1730.1 cy 645.1| 1270.7 | 1730.1 Fa(er-x1)]
X4 fa(xg) / F1(x9) 0 223 421 571
0 0 0 223% 421% 571% | Folcy) | 223 421 571
645.1 134.6 134.6 | 3576 | 555.6
1270.7 133.7 133.7 | 356.7 Xy 0 0 1452
1730.1 123.09 123.09

* formed by the talimi table 1.

According to the above model, it 1s possible to allocate the main recursions with

conditional optimal wins (g*) for each by what probable funds distribution model



allocation for the next month, which does not envisage the withdrawal of funds from the
market:

F(1730.1) = g,(0) + 22(645.1) + g3(0) + g4(0) + g5(0) + 26(0) + g7(0) =0 + 223 + 0 +...+
0=223, B1°(4).

Where: B — possible release of financial resources from the market; gl..n —
calculation step in model.

At the same time, the largest share of currency transactions 1s distributed among
JSC "Alfa-Bank", JSC "PRIVATBANK", JSC "Citibank", JSC "Raiffeisen Bank", JSC
"Ukreximbank", and JSC "ING Bank Ukraine".

Similarly, an efficiency model can be formed for other financial markets. For
example, for loans and deposits. In particular, the total volume of bank deposit
operations in the financial market of Ukraine for August amounted from 0,498 to 0,702
million. UAH, credit operations from 0,23 to 0,557 million UAH. At the same time, 96-
95% of operations are average by banks 1-6. The remaining 6-5 percent should be
regarded as background noise. Therefore, the following mput data for efficiency
modeling in August 2022 are provided in Table 3.

Table 3. Input data for modeling the efficiency of the deposit market of

Ukraine (without NBU operations) for August 2022, thousand UAH

Options for investing financial Performance function
Iesources 1 | 2 ‘ 3
Deposit market
Xj 498 560 702
F1 334 50,7 60,7
F2 52.8 170,7 30.5
F3 90,7 50.6 40,1
F4 80.8 70,9 60.4
F5 70 90,67 40.6
F6 87.8 90.1 40,2
Credit market
Xj 230 450 557
F1 23.9 42,8 114
F2 20 67 109
F3 33 60 117
F4 42 99.7 120
F5 51 95 108
F6 429 97 110

* Possible volume of funds that can be directed to the market
Source: Formed on the basis of [3].



The system of restrictions in investment 1s unforeseen, but given the expected level
of etficiency (which 1s the profit on contribution), the model of allocation of resources
in such a market will look presented in Table 4.

Table 4. Model of deposit market efficiency of Ukraine for August 2022,

thousand UAH
Calculate the function value recurrently ratio
Input data /recursions | 1 | 2 | 3 | [ 1 | 2 | 3
KPOK 1: K=1 (banks Nel). Fi(cy) =max [ gi1(x1)
X1 0 498 560 702 1 498 | 560 702 + Fa(cq-x1)]
X2 fg(Xz)fFl(Xl) 0 334 50.7 60.7
0 0 0 334 50.7 | 60.7 | Fa(cy) | 52.8 | 170.7 | 204.1
498 52.8 52.8* 86.2 103.5
560 170.7 170.7* 204.1* X1 498 | 560 560
702 30.5 30.5
KPOK 2: K=2 (banks Nel, 2). Fy(cy) = max(x; =
X3 0 498 560 702 1 498 | 560 702 | e2)(ga(x2) + Filco-
X3 £3(x3)/Fa(x>) 0 52.8 | 170.7 | 204.1 X2))
0 0 0 52.8 | 170.7*% | 204.1 | Fy(cy) | 90.7 | 170.7 | 261.4
498 90.7 90.7* 143.5 | 261.4*
560 50.6 50.6 103.4 X1 498 0 498
702 40.1 40.1
KPOK 3: K=3 (banks Nel. 2. 3). F3(c3) = max(x3 =
X3 0 498 560 702 1 498 | 560 702 | c3)(gs(xz) + Fales-
X4 £1(x4)/Fa(x3) 0 90.7 | 170.7 | 261.4 X3))
0 0 0 90.7* | 170.7 |261.4%| Fy(cy) | 90.7 | 171.5 | 2614
498 80.8 80.8 171.5% | 251.5
560 70.9 70.9 161.6 X1 0 498 0
702 60.4 60.4
KPOK 4: K=4 (banks Nel. 2. 3.4). Fi(cs) = max(xy <
X4 0 498 560 702 1 498 | 560 702 | ca)(ga(xy) + Fslcy-
X5 £5(x5)/Fa(xs) 0 90.7 | 171.5 | 261.4 X1))
0 0 0 90.7* | 171.5% |261.4%| Fy(cy) | 90.7 | 171.5 | 2614
498 70 70 160.7 | 241.5
560 90.67 90.67 181.37 X1 0 0 0
702 40.6 40.6
KPOK 5-6: K=5 (banks Nel. 2. 3.4.5 or Nel. 2. 3.4.5.6). Fs(cs) = max(xs <
Xs 0 498 560 702 1 498 | 560 702 | cs)(gs(xs) + Falcs-
Xg £5(xs)/Fs(xs) 0 90.7 | 171.5 | 261.4 Xs))
0 0 261.4%| Fa(cy) 0 0 2614
498 87.8 259.3
560 90.1 180.8 X1 498 | 560 0
702 40.2 40.2

* formed by the talimi table 3.
According to the above-mentioned model of distribution of financial resources on

the deposit market it 1s possible to allocate the basic recurrences with conditional
optimal wins (g*) for each, according to which the probability of their release 1s not
allocated the next bright month:

F(702)=g1(204)+g,(0)+g3(498)+g4(0)+g5(0)+g4(0)=0+0 + 90.7+0+...+0=90.7, BT 0 (3).



Where: B — possible release of financial resources from the market; gl..n —

calculation step in model.

Table S. Model of credit market efficiency of Ukraine for August 2022,

thousand UAH
Calculate the function value recurrently ratio
Input data /recursions [ 1 [ 2 | 3 | | 1 | 2 | 3
KPOK 1: K=1 (banks Nel). Fs(cs) = 26(Xs)
X1 0 230 @450 557 C 230 | 450 557
Xs fo(x0)/Fs(xs)
0 0 0 Fa(cq)| 42.9 97 110
230 429 129
450 97 97 X4 230 | 450 557
557 110 110*
KPOK 2: K=2 (banks Nel. 2). Fs(cs) =max [ gs(xs) + Fs(cs-
X 0 230 @450 557 C 230 | 450 557 )]
X3 f3(X3)fFj(X5) 0 429 P7 110
0 0 0 429 pP7* 110 |Fa(cy)| 51 97 148
230 51 51*% | 939 |148*
450 95 95 137.9 Xi 230 0 230
557 108 108
KPOK 3: K=3 (banks Nel. 2.3). Fi(cs) = max [ g4(x4) + Fs(ca.
X3 0 230 @450 557 C 230 | 450 557 )]
Xy fu(xs) /Fa(xs) | O 51 pP7 148
0 0 0 51*% P7 148 |Fa(cy)| 51 99.7 | 150.7
230 42 42 93 139
450 99.7 90.7*%| 150.7* X4 0 450 450
557 120 120
KPOK 4: K=4 (banks Nel. 2. 3.4). F3(c3) =max [ g3(x3) + Fa(cs.
Xy 0 230 @450 557 C 230 | 450 557 )]
X3 fg(Xj)fF3(X3) 0 51 9.7 150.7
0 0 0 51*% P9.7* 150.7% |Fa(ey)| 51 99.7 | 150.7
230 33 33 84 |132.7
450 60 60 111 X4 0 0 0
557 117 117
KPOK 5: K=5 (banks Nel. 2. 3.4.5). Fa(cy) =max [ g2(x2) + Fa(co.
X3 0 230 @450 557 C 230 | 450 557 2]
X2 fﬁ(X@)ng(Xz) 0 51 9.7 150.7
0 0 0 51*% P9.7* 150.7% |Fa(ey)| 51 99.7 | 150.7
230 20 20 71 |119.7
450 67 67 118 X4 0 0 0
557 109 109
KPOK 6: K=6 (banks Nel. 2. 3.4.5.6). Fi(c;) =max [ g1(x1) + Falc; -
X 0 230 @450 557 C 230 | 450 557 )]
X1 fj.'(X?)fFl(Xl) 0 51 9.7 150.7
0 0 0 51*% P9.7* 150.7% |Fa(ey)| 51 99.7 | 150.7
230 239 239 | 749 |123.6
450 42.8 428 | 938 Xi 0 0 0
557 114 114

* formed by the talimi table 3.

Thus, the deposit market can absorb all 0,702 million UAH, which can be partially
directed on the issuance of securities due to the special nature of the deposit, the largest

share of deposits will be distributed between JSC "Alfa-Bank", JSC "PRIVATBANK",



JSC "Citibank" or will concentrate in JSC "Alfa-Bank". Due to the specificity of the
deposit market model connected with the credit market on 1t, the situation with granting
of credits will be radically different, as illustrated by the corresponding model,
submitted in Table 5.

According to the above-mentioned model of distribution of financial resources on
the credit market, it 1s possible to allocate the basic recursions with conditional optimal
wins (g*) for each, according to which this market is able to absorb all 577 thousand
UAH for the next month:

F(557)=g1(0)+g2(0)+g3(0)+g4(450)+g5(0)+g6(0)=0+0+0+99.7+0+0=99.7, TBO

At the same time, the largest share of credit transactions 1s likely to will be

distributed between JSC "Alfa-Bank", JSC "PRIVATBANK", JSC "Citibank", and JSC
"Raiffeisen Bank".
The relevant modeling 1s not possible for the securities and derivatives market, as the
military aggression of the Russian Federation against Ukraine and the introduction of
the military state violated its stable functioning. In particular, since 24.02.2022 the
market has been suspended, and all operations on the securities market since. At the
same time, on 15.06.2022 NSSMC allowed placement of securities of institutions of
mutual investment, but circulation and purchase of such securities continue to be
prohibited. On the market in circulation are only so-called military (issued during
military time) bonds of internal state loans with fixed income.

Conclusions and prospects for further research. Within the framework of the
study, 1t proved that among the processes of financial market efficiency modeling there
1s a systematic combination of steps to be taken to study the process of distribution of
financial resources between assets and sources for investments. Thereat:

1. Fk(X) and 1ts recursive ratio (which reflects possible transformations in the
performance of operations (recursion) with financial assets achieved from a
specific F k (X)) are used to build a financial market model.

2. If the functions F k (X) are statistically assigned, their recurrent ratio can be
formed by direct and reverse running procedures to reach values that correspond

to the Bellman optimal principle.



3.

In the study of the distribution of funds, 1t assumed that: the efficiency of Fk (X)
function does not depend on investments into other sources of investment; the
efficiency of each source of investment 1s calculated in absolute units of measure;
the total efficiency of the investment equals the sum of results (profit) received

from each investment.

The prospects of further research are connected with the use of the developed

approach to financial market efficiency based on dynamic programming methods as one

of the tools to ensure further reform and development of the financial sector of Ukraine

by the leading international practices and implementation of measures, provided by the

Association Agreement between Ukraine and the EU and other international obligations

of Ukraine.
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