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Abstract

The AFU support budget policy does not have any sufficient modern
mechanism for the best budget planning, which would predict the possible state
of budget items execution and resolve the alignment of financial processes to
NATO standards. And this is caused by the lack of application of particular
mathematical tools for budgetary processes prediction and optimization to carry
out the evaluation and analysis of the budget use considering the probability fac-
tor.

A model for managing the use of budget and borrowed funds for the
Armed Forces of Ukraine development programs according to NATO standards,
considering the levels of long-term development of programs and the probability
of their implementation, is developed.
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The result of the evaluation of the Armed Forces of Ukraine effectiveness
based on the utility function and cognitive model was the management model for
the processes of budget and borrowed funds use for the AFU development pro-
grams in compliance with NATO standards. The model takes into account the
long-term programs development levels and the probability of their implementa-
tion, affecting the interaction between the indicators of the AFU planning and
budget process execution and increasing the effectiveness of defense reform in
Ukraine. lts practical use helps to approach NATO standards in budgetary
sphere and provides an opportunity to forecast budget under expenditures under
the risk of its use.

The cognitive model of the impact of interaction between the planning and
the AFU budget process execution indicators on the effectiveness of defense re-
form in Ukraine establishes the links in the contours of the defense reform effec-
tiveness management, which can be defined as critical, i. . risky and provides
an opportunity to assess the risk levels of each contour and to model scenarios
and options for improving the processes of planning and use of budget funds for
defense reform.

The decrease of the Armed Forces of Ukraine budget underfunding initially
leads to a vibrational process of impacts on the target vertex, but then the proc-
ess stabilizes.

In order to study the dynamics of influence of the factors, acting as instru-
ments of the AFU budget resources management on the target vertex, apply the
method of impulse processes. This method is used for scenario modeling of al-
ternative decisions.

Key words:

Model, budget program, budgetary risk, the Armed Forces of Ukraine, N A
model for managing the use of budget and borrowed funds for the Armed Forces
of Ukraine development programs according to NATO standards, considering the
levels of long-term development of programs and the probability of their imple-
mentation, is developed.

JEL: E69.



Journal of European Economy 457
Vol. 17. Ne 4 (67). October—December 2018
ISSN 2519-4070

Problem setting

The Ukrainian state has permanently suffered from political, economic and
military oppression from its neighboring states throughout its existence from an-
cient times till the present. It is still unclear whether it is the geographical location
being determined as the center of Europe, or the ineffective leadership has al-
ways forced Ukraine to uphold its legitimate interests, territorial integrity and in-
dependence. Considering the conditions, the Armed Forces of Ukraine (the AFU)
are the cornerstone to protecting the territorial integrity and inviolability of Ukraine
entrusted to them by the Constitution of the state.

Now, it is the first time in the recent history of Ukraine that the AFU budget
has been increased almost in 3—4 times since 2014. But, in general terms, the ra-
tio of expenditures to GDP (see Table 1) does not comply with the Law of
Ukraine on National Security of Ukraine adopted in June 21, 2018, where under
Article 35 «the amount of expenditures for financing the security and defense
sector has to be at least five per cent of the planned gross domestic product, of
which not less than three percent are intended to finance the defense forces».

Table 1

Financial support for the Ministry of Defense of Ukraine (MOD)
during 2009-2018

Expenditures % of MOD

Years GDP, bin UAH on the MOD, expenditures
bin UAH from GDP

2009 913 8,3 0,91
2010 1083 10,2 0,95
2011 1314 12,3 0,94
2012 1409 14 1
2013 1455 13,9 0,96
2014 1567 26,5 1,69
2015 1979 49,3 2,49
2016 2262 55,9 2,47
2017 2845 69,2 2,43
2018 3332 86,6 2,6
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However, numerous negative factors of influence, both external and inter-
nal, pose threats of the existing financial budget risks in the Armed Forces of
Ukraine and absolutely new ones, provoking multiple financial and material
losses. Considering the difficult financial situation of the state, the priority task to-
day is to prevent such losses in the state armed forces through the use of effec-
tive, the AFU adapted methods that have gained practical experience in NATO
states. Mathematical methods and models for possible risks identification and
evaluation while allocating funds for the Armed Forces of Ukraine development
programs have been recently widely used in the process of budget resources
planning.

Analysis of the recent research

The concept of risks in the budgetary sphere is framed in the works of
such scholars as A. Pavlenko, A. Lukashev, |. Andriievska, T. Kovalchuk, and
T. Kovaliov. But these works are not enough for today. Despite the budget
sphere is not so interesting for research, it is still rather problematic. The the sci-
entific works of S. Bulhakov (Bulhakova, 2010; Bulhakova, Mykytiuk, 2010),
V. Fedosov (Fedosov, 2012, 871 p.), V. Vitlinskii (Vitlinskii, 2004, 480 p.), L. Do-
nets (Donets, 2006, 312 p.), K. Sovietova (Sovietova, 2012, No. 3, pp. 12-16.),
l. Blank (Sovietova, 2012, No. 3, pp. 12-16.), F. Sahaniuck (Sahaniuk, Kova-
lenko, Holubieva, No. 2(48), 2013. pp. 108-113), Dejan Stojkovic and Bjgrn
Robert Dahl (Dejan Stojkovic, Bjgrn Robert Dahl, 28 February 2007, 46 p.) are
also dedicated to the peculiarities of budgetary risks definition. However, it
should be mentioned that the majority of scientific studies in the area are, as a
rule, limited to the research of possible risks arising at the macro level of the
state.

The previously unsolved part
of the general problem

The AFU support budget policy does not have any sufficient modern
mechanism for the best budget planning, which would predict the possible state
of budget items execution and resolve the alignment of financial processes to
NATO standards. And this is caused by the lack of application of particular
mathematical tools for budgetary processes prediction and optimization to carry
out the evaluation and analysis of the budget use considering the probability fac-
tor.
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The study objective is to develop a model for managing the use
of budgetary and borrowed funds for the Armed Forces of Ukraine development
programs in accordance with NATO standards.

Presentation of the main research

One of the most important places among the risks of the revenue budget is
the risk of the special fund filling, defined by the Armed Forces of Ukraine as the
main financial plan of the state. Planned revenues from financial and economic
activity have in recent years occupied a prominent place in the entire structure of
the AFU financial resources. Actual revenues to the special fund from the eco-
nomic activity of the armed forces have shown that the target figures in some
years have been fulfilled scarcely by half over the past five years (2008: 62.9% of
the plan, 2009: 14.11% of the plan, 2010 — 31,50% of the plan, 2011 — 50,43% of
the plan, 2012 — 51,63% of the plan, 2013 — 89,07% of the plan, 2014 — 93,11%
of the plan, 2015 — 316.98% exceeding the plan, 2016 — 68.98% of the plan,
2017 — 145.00% of the plan), Table 2.

Table 2

State of the Ministry of Defense of Ukraine special fund
financial targets performance, min. UAH

Years 2010-2017

PLAN FACT Shortfall Performance rate, %
2010 2664,00 839,20 1824,80 31,50
2011 2209,60 1114,30 1095,30 50,43
2012 2216,50 1144,40 1072,10 51,63
2013 981,10 873,90 107,20 89,07
2014 1473,60 1372,00 101,60 93,11
2015 819,60 2598,00 —-1778,40 316,98
2016 4520,00 3117,70 1402,30 68,98
2017 6327,40 9180,50 —2853,10 145,00
2018 4379,90 -
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Taking into account the fact that while projecting the financial resources for
the needs of the Armed Forces of Ukraine, the planned expenditures for specific
purposes are formulated from the planned flow of funds to the special fund, then,
as a result, we have a lack of particular measures financing, and this leads to a
failure to implement the effective output indicators of budget programs.

The economic tools of the AFU budget policy mechanism, as a rule, in-
clude the following:

1) budget revenues structure optimization;

2) budget expenditures structure optimization;

3) changes in the inter-budgetary relations policy;
4) budget deficit and state credit.

Today, expenditures on state defense are carried out through budget pro-
grams, accumulating the system of quantitative and qualitative indicators, which
influence the achievement of the implementation of tasks, entrusted to the Minis-
try of Defense of Ukraine.

However, according to the data in the Table 3, the AFU financing structure
does not correspond to the world practice of allocating the budget for the programs of
the Ukrainian security and defense sectors development. Moreover, the funding lev-
els for defense of the neighboring states greatly exceed the budget of the Ministry of
Defense of Ukraine. This is vividly proved by the defense budget of Poland, compris-
ing 10 billion euros, not to mention the NATO membership of the state.

Table 3

Armed Forces Financing Structure

Armed Forces | World | 2010 | 2016 | 2017 | 2018 12018 Po-
Financin ractice, | Ukraine, | Ukraine Ukraine, | Ukraine, | land, %
Structurs P oo | ey | TG | bin. UAH | bin. UAH/ | of 10 bin

° ° ° / % % Euro

Maintenance

of the Armed 50 87,9 79 52,2/75 |60,36/70,2 75

Forces

Upgrading

of armaments 30 5,1 16,2 | 14,6/21 | 19,5/22,7 7

and military

equipment

Armed Forces 20 7 48 | 267/4 | 28533 | 18

training
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The Armed Forces of Ukraine receive budget funds for the programs, as
follows:

1. «Command and control of the Armed Forces of Ukraine» budget program
2. «The Armed Forces of Ukraine maintenance and training» budget program

3. «Medical treatment, rehabilitation and sanatorium support of the Armed
Forces of Ukraine personnel, military service veterans and members of their
families, and war veterans» budget program

4. «Military specialists training in higher educational establishments, pro-
fessional development and retraining of military specialists and civil servants, ini-
tial military training and patriotic education of youth» budget program

5. «Development, procurement, modernization and repair of armaments,
military equipment, tools and facilities» budget program

6. «Construction (purchase) of housing for the Armed Forces of Ukraine
servicemen» budget program

7. «Disposal of ammunition, rocket fuel liquid components, armaments,
military equipment and other military property, ensuring survivability and explo-
sion and fire protection of arsenals, bases and warehouses of the Armed Forces
of Ukraine» budget program

The need to create an effective AFU budget resources managing system
results from the significantly increased risk of the lack of funds in different level-
budgets and the risk of underfunding under the conditions of market economy
and armed hostilities to protect the country's territory. Therefore, the so-called
«budget risk» situation often arises. Budget risk management is a system of risk
assessment and market analysis, management of risks and budgetary relations
arising in the process of this management. It covers the strategy and tactics of
managerial actions for the allocation and execution of budget programs items.

The defense planning models analysis shows that they are, as a rule,
based on external risks assessments, pursuant to the defense policy mission,
Figure 1. In order to evaluate them, mathematical methods of the alternatives
scenario approach, forecasting, identification, and decision making are used.
However, they were, unfortunately, used only for the state general defense is-
sues and were not sufficiently applied in the risk assessment of both planning
and execution of budget programs. (Sahaniuk, Kovalenko, Holubieva, No. 2(48),
2013. pp. 108-113)

Order of the Ministry of Defense of Ukraine No. 610 dated November 17,
2016 «On Approval of the Provision on Mid-Term and Short-Term Defense Plan-
ning in the Ministry of Defense of Ukraine and the Armed Forces of Ukraine»;
Dejan Stojkovic and Bjarn Robert Dahl, 28 February 2007, online resource). Mid-
term defense planning is carried out considering all the changes in the military-
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political situation, real and potential military threats, scenarios and situations with
the use of the Armed Forces of Ukraine. The necessary capacities, need for re-
sources, composition, structure and strength of the Armed Forces of Ukraine in
peace and war times are also determined (specified) for this purpose (Sahaniuk,
Kovalenko, Holubieva, No. 2(48), 2013. pp. 108—-113; 8).

During the implementation of short-term defense planning, the previously
adopted decisions on implementation of measures for the maintenance and de-
velopment of the Armed Forces of Ukraine in accordance with the requirements
of the State Target Defense Development Program are refined, and the following
documents are prepared annually (Sahaniuk, Kovalenko, Holubieva, No. 2(48),
2013. pp. 108-113):

1. Annual national programs;

2. Military-political instructions of the Minister of Defense of Ukraine; the
Order on defense planning; Proposals to the preliminary indicators of the State
Budget of Ukraine draft for the next year, Forecast of expenditures for two sub-
sequent years and changes to the budget programs list;

3. An indicative maintenance and development plan; the MOD budget re-
quest; the MOD proposals for the draft of the state defense order basic indicators
for the relevant period;

4. Maintenance and development plan; plans for the maintenance and de-
velopment of armed services; reports on the implementation of short-term plan-
ning activities over the past period.

Short-term defense planning process requires military-political situation
analysis and definition of the level of military threat to the national security of
Ukraine; definition of the AFU development goals (strategic and operational);
definition of the development goals (strategic and operational) for scientific and
scientific and technical activity in the military sphere; elaboration and monitoring
of the relevant state programs (including target ones) and plans implementation;
the Ministry of Defense of Ukraine budget request preparation; elaboration of the
state defense order main indicators in accordance with the needs, requirements
and priorities determined by the General Staff of the Armed Forces of Ukraine
(Sahaniuk, Kovalenko, Holubieva, No. 2(48), 2013. pp. 108-113).

Due to the medium and short-term defense planning, the Armed Forces of
Ukraine receive a set of decisions in the form of forecasts, programs and plans for
the implementation of state policy in the field of defense, given the economic capa-
bilities of the state (Sahaniuk, Kovalenko, Holubieva, No. 2(48), 2013. pp. 108-113);
Order of the Ministry of Defense of Ukraine No. 610 dated November 17, 2016 «On
Approval of the Provision on Mid-Term and Short-Term Defense Planning in the Min-
istry of Defense of Ukraine and the Armed Forces of Ukraine»; Dejan Stojkovic and
Bjern Robert Dahl, 28 February 2007, online resource).
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Figure 1

The general planning process on the basis of capabilities
and situational analysis of threats

Government Guidance

v

Capability I .
Partitions Defense Priorities Operational Concepts
Scenarios Current and Planned

Capabilities

Capability Goals

Future Environment /
(Threat, Technology,

etc.)

Capability Assessment

v
Identify Capability Mismatches

y

Force Development Options

y

Resource Constrains Balance of Investment

y

Budget optimization for reducing threats | «-| Affordable Capability Development Plan

Situational analysis of threats

v

Defense Priorities

Source: synthesized by authors on the basis of source processing (Dejan Stojkovic and
Bjern Robert Dahl, 28 February 2007, online resource).

Consequently, the studies of these processes and the direction of the
methods and models application in the planning and implementation of the de-
fense budget process include the use of mathematical methods and models,
among which methods of program-targeted planning and projection, scenarios
expert assessment, decision-making, etc. are the most widespread.
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Therefore, there appeared a new conceptual approach to constructing a
model to optimize the allocation and projection of use of budget funds for the
programs of the AFU development on the basis of the abovementioned factors
and measures to minimize budget risks. Now, this approach is the main tool of
decision-making on forecasting the ways of using budget funds for the programs
of the Armed Forces of Ukraine development, Figure 2.

464

7

Figure 2

Conceptual approach to constructing a model for optimization
of allocation and projection of use of budget and borrowed funds
for the AFU development programs according to NATO standards

Optimization model for allocation and use of budget and borrowed funds for the Armed
Forces of Ukraine development programs in accordance with NATO standards

The AFU set of programs Defense Activities Program
Target functions of budget resources Target functions of the program implementation
v v l l
; . Target function of Target function
Target function of Target function of income from the of program
income from the expenses from exXDENSEs
AFU activities the AFU activities program P
¥ ¥ ! !

Target function of budget and its execution Effectiveness of allocation and use of funds of
deviations from NATO standards the program according to NATO standards

v v

Effective utility of taking appropriate decisions on the AFU resources management

The main focus of the conceptual approach to constructing a model for op-
timization of allocation and projection of use of budget funds for the AFU devel-
opment programs is the gradual programming of budgetary funds, taking into ac-
count the levels of under expenditures of their use in the Armed Forces of
Ukraine activities. To this end, one needs to compare the relevant indicators of
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the revenue and expenditure part of the budget, which can be adjusted due to
the particular constraints on both growth and decline of financial resources.

A functional model for constructing a model for managing the processes of
budget and borrowed funds use for the AFU development programs according
with NATO standards is presented in Figure 3.

Figure 3

Functional model for constructing a model for optimization
of allocation and use of budget funds for the Armed Forces
of Ukraine development programs in conditions of economic instability

Programs budget
Y={v(x,), c(x;), Fk., Q(X,), R;, S, —

A 4

Fx }f(x;)= Zn:(v(x,.)— c(x,)) — min

i=1

The AFU budget
{v(z), C(Z,), Q(X,), R, R}

f(z)= Y. (v(z) - c(z)) - min

I

A 4
A

Deviation function of the budget
and its execution
w (-):a * Q a approaching the NATO standard,
w (-): b * Q b probability of critical consequences

A 4

Utility function of the Armed Forces of Ukraine activities:

F, =Z(X,-*R,-):(HI*X1*Pl+Ff2*X2*PZ+ —

Kopuc

A

i=1
+R,*X,*P,+R,* X,*P,+R,* X,;* P, +
+R,* X, *B,+R,*X,*P)*S— max

According to the essence of the functional model, it should be noted that
the target execution function x; of the program is defined as the difference be-

tween the amount of budget resources uv(x;) it receives from allocating the
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budget and revenues from the special fund, and the expenses from the budget
items execution through the use of budget funds according to the program:

n
f(x;)= Z(U(X,-) - ¢(x;)) = min,

i=1
where c(x;) is the expenditures function while executing i-the item of the budget
program.

It is similar to the target function z; of expenditures from the AFU activities
programs implementation:

f(z,)=i<v<z,>—c<z,>> — min,
=1

i

where c(z;) is the expenditures function while executing i-the item of the budget
program.

The efficiency of the allocation and use of funds under the program is one
of the criteria for the effective utility of taking appropriate decisions on the AFU
resources management, indicated by the utility function that suggests how effec-
tively the budget funds from programs were allocated and estimates the deviation
of budget items execution from the planned data. The model is based on the
principles of activating the AFU activities in different particular programs, taking
into account the stimulating factor of the special fund growth and considering
NATO standards when allocating the budget.

Thus, the AFU activity function within the limits of the budgetary funds use,
considering the critical consequences, which is aimed at maximizing the utility
function, is presented, as follows:

n
FKopuc =ZRI *X;*P*S—max,
i=1
Special

Where S = W is the ratio of the special fund to the general fund;

R; is the AFU budget programs’ non-fulfillment risk level.

N
Restrictions on the programs budgets allocation ZQ(X,-):
i=1
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N
Q/min < ZQ(X/) < Q/max )

i=1

Where Q;

:min 1S the minimum value of the program funding within the last year;
Qimax is the maximum value of the program funding within the budget of

the program development;
52000 < X;< 0,4 Q;

rmax?

2100 > X, >0,2 Q:

Imax?

140 > X5> 0,02 Q

Imax?

1900 > X, >0,03 Q..
750 > X5 > 0,05 Q;

Imax?

6300 > X >0,3 Q:

/max?

X1+ X2 +X3 +X4 +X5 + X6 < Qimax-

Limitation of the expenditures planning function under the execution of i-the
program budget item of the budget allocation according to NATO standards:

N
Z v(x;)< Fx.
i=1

Limitation of the expenditures planning function under the execution of i-
the program budget item according to the budget allocation:

M

Z v(z;)< F,.

i=1
Limitations on S which is the ratio value of the program special fund to its
general fund:
Special

L <
min = = \max s
XTotaI

Where X, is the maximum ratio of the special fund to the total budget of
the AFU budget program financing;

Xmin is the minimum ratio of the special fund to the total budget of the

AFU budget program financing, which indicates the previous years of the Armed
Forces of Ukraine activities funding.
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Limitation of the execution function X — the program for the cost estimate
of i- the program budget item according to the budget allocation in the middle of
the program:

a; " w(x;) < c(x;) < b " w(x;),

where w(x;) is the financial limitations of the budget item; a;, b;, are the weights
of the budget items.

Funding and execution of x;-the program for the AFU development under

the conditions of economic instability are supported by variable optimization indi-
cators.

Consequently, we get a conceptual approach to constructing a model for
optimization of allocation and projection of ways to use budget funds for the
Armed Forces of Ukraine development programs. Using the model, we will
search for the appropriate solutions regarding the efficiency of allocation and use
of funds under the AFU development programs.

Table 4 presents the initial data for optimizing the allocation and use of
budget funds for the Armed Forces of Ukraine development programs and the
initial data for modeling the effectiveness of planning and using the AFU budget
resources.

Table 4

Initial data to optimize the allocation and use of budget funds
for the Armed Forces of Ukraine development programs

Name in accor-
dance with de-

partmental an_q 2016 2017 2018 2013 2018
program classifi- Total Total General Special Total S
cation of expendi- \ ’ fund fund ’
tures and credits ths. UAH | ths. UAH ths. UAH ths. UAH ths. UAH

of the state
budget

Ministry of De-

. 55627 929,4| 64027 400 |81689208,0| 1625292,0 |83314500,0|0,02
fense Ukraine

Command and con-
trol of the Armed R1 384 518,7 | 495 099,6 4.800,0 499 899,6 (0,01
Forces of Ukraine

The Armed
Forces of Ukraine
maintenance and
training

R1 51863 368,0(59265196,4| 770 410,0 |60035606,4|0,01
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Name in accor-

dance with de-

partmental and
program classifi-
cation of expendi-
tures and credits

of the state
budget

2016
Total,
ths. UAH

2017
Total ,
ths. UAH

2018
General
fund
ths. UAH

2018
Special
fund
ths. UAH

2018
Total,
ths. UAH

Medical treatment,
rehabilitation and
sanatorium sup-
port of the Armed
Forces of Ukraine
personnel, military
service veterans
and members of
their families, and
war veterans

R4

19239305

2160 680,7

222 468,6

23831493

0,10

Military specialists
training in higher
educational estab-
lishments, profes-
sional develop-
ment and retrain-
ing of military
specialists and
civil servants, ini-
tial military train-
ing and patriotic
education of youth

R2

2106 928,3

27070182

140 000,0

28470182

0,05

Development of
armaments and
military equipment
of the Armed
Forces of Ukraine

R6

6328 904,8

15925 513,1

431 493,2

16 357 006,3

0,03

Construction (pur-
chase) of housing
for the Armed
Forces of Ukraine
servicemen

R5

751 022,3

826 200,0

314011

857 601,1

0,04

Disposal of am-
munition, rocket
fuel liquid compo-
nents, arma-
ments, military
equipment and
other military
property, ensuring
survivability and

R3

140 827,4

309 500,0

24 7191

334 219,1

0,08
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Name in accor-

dance with de-

partmental and
program classifi-
cation of expendi-
tures and credits

2016
Total,
ths. UAH

2017
Total ,
ths. UAH

2018
General
fund
ths. UAH

2018
Special
fund
ths. UAH

2018
Total, S
ths. UAH

of the state
budget

explosion and fire
protection of ar-
senals, bases and
warehouses of the
Armed Forces of
Ukraine

Implementation of
measures to in-
crease the de-
fense capability
and security of the
state

527 900,0 -

Therefore, the search results for appropriate solutions for the allocation
and use of budget funds for the Armed Forces of Ukraine development programs
under the conditions of economic instability based on the AFU functioning within
the limits of use of budgetary and borrowed funds, taking into account the critical
consequences aimed at maximizing the utility function, are presented in Table 5:

Table 5

Allocation of budgetary and borrowed funds according to NATO standards
and critical consequences aimed at maximizing the utility function

ghe AFU Fu_nds alloca- Percentage of | NATO . Developm_ent
evelop- tion due to allocation by Stan- Min- scenario in-
ment pro- programs, roarams dard 2017 dicators,
grams ths. UAH prog ths. UAH

Xi 61200 72% 40% 52000 67320

X2 2975 3,50% 20% 2100 3867,5

X3 850 1% 2% 140 850

X4 2550 3% 3% 1900 2550

X5 425 0,50% 5% 350 425

Xo 17000 20% 30% 6300 22100
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Search results for the best allocation and use of budget funds for the
Armed Forces of Ukraine development programs are presented in Table 6.

Table 6

Allocation and use of budget and borrowed funds for the AFU development
programs on the basis of utility function

Fu. X1 X2 X3 X4 XS XG
Prior to optimization 216,8 52000 | 2100 | 140 | 1900 | 350 | 6300
After optimization 362,2 57050 | 2100 | 850 | 2250 | 350 | 22100

According to the results achieved, the Ministry of Defense of Ukraine re-
ceived a tool and mechanism for finding appropriate solutions, based on the es-
timation of the expected execution of the main budget of the Armed Forces of
Ukraine for expenditures and is presented by scenarios as pessimistic, most
probable and optimistic, considering the possible consequences of its under ex-
penditures and increasing the effectiveness of its use.

Optimization of the Armed Forces of Ukraine budgeting process confirms
that it is the probability of budget execution, its focus on preventing the flexibility
of military doctrine in the context of hostilities and respect of NATO standards
when allocating funds for the programs that significantly contribute to the finding
of the most guaranteed choice of funding for the main AFU programs. This is the
overall economic and military defense effectiveness of the decisions taken.

Optimization of the AFU programs budget funds allocation does not mean
that we take into account the influence of interaction between the planning and
the AFU budget execution indicators on the effectiveness of defense reform in
Ukraine. This process is greatly influenced by the human and collective factors.
Therefore, this process should be considered as cognitive, where the psycho-
logical and mental capabilities of the defense sector can effectively perceive the
environment and make appropriate decisions on the path to defense reform.

In order to find out which factors exactly or the interaction of factors espe-
cially affect the defense sector reform, let's make a cognitive model based on the
following factors:

1 — effectiveness of defense reform in Ukraine aimed at increasing military
competitiveness and protection of the territory of the state from aggressor;
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2 — ratio of the special budget fund to the general one, which affects the
economic and financial activities of the Armed Forces of Ukraine by types of im-
plementation of the defense capabilities development programs;

3 — reduction of the AFU budget underfunding in accordance with depart-
mental and program classification of expenditures and crediting of the state
budget

4 — deviation of actual indicators of the AFU budget execution according to
the departmental and program classification of expenditures and crediting of the
state budget;

5 — reduction of the AFU planned budget targets deviation in accordance
with the departmental and program classification of expenditures and crediting of
the state budget from NATO standards;

6 — increase of loan commitments under the programs without significant
stabilizing financial resources;

7 — increase in the slowdown of the AFU armament and military equipment
development at the expense of inefficient use of budget funds;

8 — state organizational and financial support of the state’s stock structures
aimed at profitability and competitiveness of the main enterprises of military-
industrial complex on the world market;

9 — effectiveness of military assistance from the countries of the friendly
coalition.

The effectiveness of the contours formed as an oriented graph models is
established by the formalization of the causal connections between the factors of
the fuzzy cognitive model characterizing the effectiveness of defense reform in
Ukraine. The contours can be effective and ineffective, respectively stabilizing or
enhancing, as well as stimulating or disincentive.

The cognitive model of the impact of interaction between the planning and
the AFU budget process execution indicators on the effectiveness of defense re-
form in Ukraine establishes the links in the contours of the defense reform effec-
tiveness management, which can be defined as critical, i.e.risky and provides an
opportunity to assess the risk levels of each contour and to model scenarios and
options for improving the processes of planning and use of budget funds for de-
fense reform.

For the visual perception of the cognitive model structure we use the ori-
ented graph of this model, as presented in Figure 4.
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Figure 4

An oriented graph of the cognitive effectiveness
of the defense reform in Ukraine
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In order to study the dynamics of influence of the factors 2, 3, 6 and 9, act-
ing as instruments of the AFU budget resources management on the target ver-
tex 1, we apply the method of impulse processes. This method is used for sce-
nario modeling of alternative decisions.

Figure 5 presents the dynamics of changes and impacts of vertices 2 and
3 on the target vertex 1.
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Figure 5

Dynamics of the impact of vertices 2 and 3 impulses on the target vertex 1
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The decrease of the Armed Forces of Ukraine budget underfunding initially
leads to a vibrational process of impacts on the target vertex, but then the proc-
ess stabilizes. As regards the impact of the vertex 2 (the ratio of the special fund
budget to the general one) on the target vertex, the process has some fluctuation
at the beginning of the process, which consequently leads to a positive increase
of this impact on the effectiveness of the Armed Forces of Ukraine reform.

Figure 6 presents the dynamics of changes and impacts of vertices 6 and
9 on the target vertex 1.

Regarding the influence of the vertices 6 and 9 impulses on the target ver-
tex 1, it has a dynamic rise character, but the vertex 9 has somewhat fluctuating
form, which confirms the proportional connection between the effectiveness of
the AFU reforms and the effectiveness of military assistance from the states of
the friendly coalition.
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Figure 6
Dynamics of the influence of vertices 6 and 9 impulses on the target vertex 1
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Conclusions

The result of the evaluation of the Armed Forces of Ukraine effectiveness
based on the utility function and cognitive model was the management model for
the processes of budget and borrowed funds use for the AFU development pro-
grams in compliance with NATO standards. The model takes into account the
long-term programs development levels and the probability of their implementa-
tion, affecting the interaction between the indicators of the AFU planning and
budget process execution and increasing the effectiveness of defense reform in
Ukraine. lts practical use helps to approach NATO standards in budgetary
sphere and provides an opportunity to forecast budget under expenditures under
the risk of its use.
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