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Formulation of the problem. The systemic and long-term impact of global and local challenges deep-
ens the development of crisis phenomena in all spheres of public life and the national economy of Ukraine,
covering production, social and labor, financial and other subsystems. Under such conditions, the problem
of modeling the system of reducing the business risk losses, which would be oriented towards preventing
crisis manifestations in financial and economic activity and painlessly overcoming negative consequences
in order to ensure social and economic development, becomes relevant. The purpose of the article is to
model the system of economic losses reducing of business in the conditions of permanent of modern global
and local challenges. The object of the research is the economic losses reduction of business that arise as a
result of global and local challenges. Methods used in the study: methods of scientific knowledge, namely
analysis and synthesis, induction, measurement, observation, formalization, logical-analytical techniques, as
well as the methodological apparatus of financial analysis and mathematical statistics. The main hypothesis
of the study is the researching that the economic losses reduction of business should be based on methods,
which will make it possible to correctly identify probable risks and to develop an effective system for over-
coming their negative consequences in a timely manner. Presenting main material. The study analyzed the
results of global and local challenges to the activities of business in Ukraine, namely social and behavioral
restrictions caused by the global outbreak of the COVID-19 pandemic. In order to prevent the negative im-
pact of uncertainty factors, the authors have developed a conceptual approach to modeling the system of
economic losses reducing of business in the conditions of modern global and local challenges. The basic
stages of building a system of economic losses leveling have been determined, namely: identification of
risks of the business' functioning; survival function construction in the conditions of the crisis phenomena
spread; evaluation of the risk situation occurrence probability (experience curve); development of a profile
of economic losses limitation; construction of Shewhart's control charts; identification of risk areas; devel-
opment of a profile of the economic entity's response to crisis phenomena (risk leveling). The originality
and practical significance of the research lies in the fact that the developed conceptual scheme for modeling
the economic loss reduction system can be used and specified in the management of systemic risks, devel-
opment a profile of responses and a financial restrictions complex of business in the conditions of global
and local challenges. Conclusions and prospects for further research: the need to form an individual com-
plex modeling vector of the economic loss leveling system has substantiated. It will enable business to sig-
nificantly reduce their level in the conditions of permanent global and local challenges in accordance with
the methodological tools, the determinants of which should be economic and mathematical methods.
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MOJEJIOBAHHA CUCTEMU EKOHOMIYHUX BTPAT 3MEHIIEHHA BIBHECY B
YMOBAX CYYHACHUX I'/IOBAJIBHUX 1 JIOKAJIBHUX BUKJIUKIB

IHocmanosxa npobnemu. CUCTeMHUH 1 TPUBAINH BIUIUB TNIOOANBHUX 1 JIOKAJbHUX BUKIIMKIB MOTIHO-
JIOIOTh PO3BUTOK KPU30BHX SIBUI Y BCIiX raly3siX CyCIHiJIBHOTO JKUTTA Ta HAaLlIOHANBHOI EeKOHOMIKH YKpai-
HU, OXOIUTIOI0YN BUPOOHUYY, COIIATBHO-TPYIOBY, (DiHAHCOBY Ta iHIII MiJCUCTEMH. 3a TAKUX YMOB aKTya-
JFHOIO CTae MpodieMa MOAETIOBaHHS CUCTEMH 3HIDKCHHS PU3UKY BTPAT CyO’€KTiB TOCTIOAAapIOBaHHS, SKa
Oyna 0 30pieHTOBaHa Ha 3amo0iraHHs KPU30BUM MPOsiBaM Y (iHAHCOBO-EKOHOMIYHIN AisIIbHOCTI i 6e3007i-
CHE IOAOJIAHHS HETaTMBHUX HACHIIJKIB 3 METOIO 3a0€3[eUeHHs COLiaIbHO-€KOHOMIYHOTO PO3BUTKY. Mema
cmammi — MOJEIIOBAHHS CHUCTEMH 3HIDKCHHS €KOHOMIUHHUX BTpAT Cy0’€KTiB OCHOAAPIOBAHHSA B YMOBax
MEPMaHEHTHOCT] CYy4acHHUX TI00aIbHUX 1 JOKAIBHUX BUKIHKIB. 06 €kmom 00Caioxcen s € 3HIKEHHS eKO-
HOMIYHHX BTpaTH Cy0’€KTiB TOCIOAAPIOBAHHS, SIKI BHHUKAIOTh BHACIIIOK II100aTbHUX 1 IOKAJbHUX BHKIIHU-
KiB. Memoou, suxopucmati 8 0ocriodxceHHi: METOU HAyKOBOTO Mi3HAHHS, a caMe aHalli3 1 CHHTE3, 1HAYK-
15, BAMIPIOBAaHHs, CIIOCTEpEeXKeHHs, (hopmaltizalis, JOTriKo-aHaTiTH4YHI IPUHOMH, a TAKOXX METOAOJIOTIUHUHA
amapar pU3HK-MEHEDKMEHTY 1 MaTeMaTHYHOl CTaTUCTUKU. OCHO8HOIO 2inome30t0 NOCHIIKECHHS € TPHILY-
IIEHHS, 1110 3HWKEHHS eKOHOMIYHHX BTPAT Cy0’€KTiB rOCHOAAPIOBaHHS Ma€ IPYHTYBAaTUCS HA METO/AX, BU-
KOPHCTaHHS SIKUX acThb MOKJIMBICTh KOPEKTHO BU3HAUUTH MOJKJIMBI PU3UKH 1 CBOEYACHO PO3POOHUTH Ii€BY
CUCTEMY TOJI0JIaHHS TX HETaTUBHUX HACIHIJIKIB. BUK1a0 0cHO8HO20 mamepiany. Y NOCHTIJKCHHI MPOaHaIi30-
BaHO PE3yJbTATH TIIOOATHHUX 1 JOKAFHUX BHKIIMKIB Ha MIsITBHICTH CY0’ €KTIB TOCIIOapIOBaHHS B YKpaiHi,
a caMe COILlaJbHO-TIOBEIIHKOBUX 00MEKEHb, BUKJIMKAHUX CBITOBUM cnanaxoM nanaemii COVID-19. 3 me-
TOFO 3a00iraHHsl HEraTHBHOTO BIUTMBY ()aKTOPiB HEBU3HAYEHOCTI aBTOPAMH pO3pOOJICHO KOHIICTITYaIbHUI
XIS 1O MOJCIIOBAHHS CUCTEMH 3HUKCHHS €KOHOMIYHHMX BTpAaT CyO’€KTIB rOCIIOJapIOBaHHS B yMOBax
Cy4JacHHX TJI00abHUX 1 IOKATBHUX BHKIIMKIB. Bu3HaueHo 6a30Bi eTamy moOy/IOBH CUCTEMH HiBEITIOBAHHS
EKOHOMIYHHX BTpaT, a came: ieHTU(iKallisl pU3UKiB (QYHKIIOHYBaHHS Cy0’€KTa TOCIONApIOBaHHS; MO0OY-
noBa (pyHKIIT BUKMBAHOCTI B YMOBaxX PO3MOBCIOKEHHS KPU30BHX SIBUII, OLIHIOBaHHS WMOBIPHOCTI Ha-
CTaHHS PU3UKOBOI CUTYyaIliil (KprBa IOCBiAY); po3podka mpodiato 0OMeKEHOCTI EKOHOMIYHHX BTPAT; MO0Y-
noBa KOHTponbHUX KapT lllyxapra; BU3HAUYEHHS 30H PU3UKY; pOo3poOKa mpodimto BigmoBimi cy0’ekTa roc-
MOJapIOBaHHs Ha KPH30Bi SBHILNA (HIBENIOBaHHS PU3MKY). OpucinaibHicms ma NpakmuyHa 3HAYUMICb
JOCII/DKEHHSI TIOJISITae B TOMY, IO po3po0iieHa KOHIENTyaj bHa CXeMa MOJICIIOBAHHS CUCTEMHU 3HWKEHHS
eKOHOMIYHHMX BTpaT MOKe OyTH BUKOPHCTaHA i KOHKPETH30BaHA NPH YNPABIiHHI CHCTEMHUMHU PH3HKAMH,
o0y 10Bi podiro BiAMoBiAeH i KOMIUIEKCY (iHAHCOBUX OOMEKEHb CY0 €KTaMU TrOCIOJapiOBaHHS B YMO-
Bax MIOOAIBHUX 1 JIOKAILHUX BUKIIUKIB. BUCHOGKU mMa nepCcnekmus nooaibuux 00ciodicels: 00IpyHTO-
BaHO HEOOXiJHICTh (POPMYBAHHS 1HAMBIIYaTLHOTO KOMILIEKCHOTO BEKTOPY MOJIEIIOBAaHHS CHCTEMHU HiBe-
JFOBaHHS €KOHOMIYHHMX BTpAT, IO JIACTh MOXIJIMBICTH Cy0’€KTaM TOCIIO/IApIOBaHHS 3HAYHO 3HHM3UTH X pi-
BEHb B YMOBaX MEPMaHCHTHOCTI IMIOOAIBHUX 1 JIOKAJbHUX BUKJIMKIB Y BIAMOBITHOCTI 10 METOJUYHOTO iH-
CTPYMEHTapil0, IeTePMiHAHTAMH SKOTO MAIOTh MOCIIaTH €KOHOMIKO-MaTeMaTHYHI METO/IH.

Kurovogi ciioBa:

EKOHOMIYHI BTpaTH, MOJICIIOBAHHS, CUCTEMAa 3HIKEHHS! PU3KKY, (QYHKIIiS BHXKHBAHOCTI, IMOBIPHICTb
HACTaHHs KPpU30BOI cUTYyaIlii, npodisib BIIMOBII, CY0’€KT roCnoqapioBaHHsl, II100ajIbHi Ta JIOKAIbHI BUKJIUKH.
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Formulation of the problem. Today's
global and local challenges, the destabilization
of regional development processes, the reduction
of technological and innovative potential, the
permanence of socio-behavioral restrictions dic-
tate new conditions for the functioning of busi-
ness entities, under which they inevitably face
crisis situations that lead to economic losses.

The systemic and long-term impact of
negative factors of an internal and external na-
ture deepens the development of crisis phenom-
ena in all spheres of public life and the national
economy of Ukraine, covering production, so-
cial-labour, financial and other subsystems. Un-
der such conditions, there is an urgent need to
model a system of reducing the business risk

losses of, which would be oriented to the preven-
tion of crisis manifestations in financial-
economic activity and painless overcoming of
negative consequences in order to ensure socio-
economic development.

Analysis of recent research and publica-
tions. The problems of analysis, evaluation and
identification of risks, as well as the economic
losses caused by them and their impact on the
state of business' activities were dealt with by
foreign and domestic economists, namely: V. V.
Vitlinskyi, G. 1. Velykoivanenko [1], N. M.
Vnukova, V. A. Smoliak [2], P. I. Verchenko [3],
K. D. Semenova, K. |. Tarasova [4], V. V.
Lukianova [5], O. M. Herasymenko, S. R. Pasie-
ka [6] and others. Scientists V. I. Aranchii, M. M.
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Ihnatenko [7], T. V. Hilorme [8], I. V. Svynous,
O. O. Rudych, V. V. Zubchenko [9] and others
dealt with issues of economic losses leveling.

Such scientists as V. V. VVoloshyna-Sidei [10], M.

D. Kramchaninova, V. V. Vakhlakova [11] and
M. S. Tatar [12] investigated the problems of the
influence of socio-behavioral restrictions on the
financial and economic condition of enterprises.
The purpose of the research. However,
the issue of developing a holistic concept of
analysis and leveling of business economic loss-
es, taking into account the risks that arose under
the influence of global and local challenges, re-
mains unresolved. This research is aimed pre-
cisely at the modeling of the loss leveling system
and the timely identification of such risks.
Presentation of the main material. Un-
certainty and instability are becoming permanent
features of modern socio-economic dynamics.
This is due to global and local challenges of a
natural-biological, socio-economic, military-
political and humanitarian nature. Before the
full-scale invasion of Russia into Ukraine the
socio-behavioral restrictions, caused by the
global outbreak of the COVID-19 pandemic, had
the greatest economic impact on the activities of
economic entities. t became the first experience
in world history when a biological factor had an

104 102,2
102 | 101,5
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102,1

impact on the politico-legal and socio-economic
spheres of human life.

According to statistical data, business in
Ukraine are in a difficult financial situation due
to the impact of socio-behavioral restrictions,
caused by the corona crisis. Despite the growth
of the domestic economy during 2016-2018 and
a slight decrease in 2019, in 2020 a significant
reduction in industrial production took place: in
April — by 16,2%, in May — by 12,2%, in general
for the year — by 5,2% (Figure 1).

The processing industry experienced the
biggest drop (by 6,9%), and the smallest — the
supply of electricity, gas, steam and air condi-
tioning (by 1,3%). At the same time, investment
goods, which together form an indicator of pro-
duction capacity within a single country, de-
creased by 21,6% over the year. In addition to
the decrease in the volume of industrial produc-
tion, in 2020, the volume of sold industrial prod-
ucts (goods and services) also decreased by
17.8%, in particular: in the mining industry and
quarrying — by 11.7%; processing industry — by
12.3%; supply of electricity, gas, steam and air
conditioning — by 35.3%; water supply, sewage,
waste management — by 10.1%.

101,8 101,7 101,4 1014 101,3 101,1

[ —A— 2020

—a—2021 |

Figure 1 — Indexes of industrial products
(in % to the corresponding period of the previous year, cumulatively)
Source: systematized by the authors based on [13], [14]

Negative dynamics of the number of ac-
tive economic entities was observed, and espe-
cially — of active enterprises (tables 1, 2). This is
a confirmation that not all business was able to
respond in time to the conditions of socio-
economic uncertainty and implement a system
for leveling economic losses, caused by socio-
behavioral restrictions that arose as a result of
the global outbreak of the COVID-19 pandemic.

During this period, small and medium
business found themselves in the most difficult
situation, which prompted their owners to search
for and implement their own and state financial
support tools for their development, quickly
adapt to new working conditions, taking into ac-
count modern global and local challenges.
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Table 1 — Dynamics of the number of large, medium, small and micro business, operating in
Ukraine for 2016—-2021

Number of active entities 2016 2017 2018 2019 2020 2021
entities of large enterprises 383 399 446 518 512 610
entities of medium enterprises | 15113 | 15254 | 16476 | 18129 | 17946 | 17811
entities of small enterprises 1850034 | 1789406 | 1822671 | 1922978 | 1955119 | 1937827
g:}g‘gﬂ Sae;e entities of micro | 100736 | 1737082 | 1764737 | 1864013 | 1898902 | 1880858

Source: systematized by the authors based on [14]

Table 2 — Dynamics of the number of enterprises operating in Ukraine, divided into large, medium,
small and micro enterprises for 2016—2021

The number of operating enterprises 2016 2017 2018 2019 2020 2021
Total 306369 | 338256 | 355877 | 380597 | 373822 | 370834
large enterprises 383 399 446 518 512 610
medium enterprises 14832 | 14937 | 16057 | 17751 17602 17502
small enterprises 291154 | 322920 | 339374 | 362328 | 355708 | 352722
of them are micro enterprises 247695 | 278102 | 292772 | 313380 | 307871 | 304650

Source: systematized by the authors based on [14]

Quarantine restrictions led to the fact that
most business entities did not have sufficient
resources, including financial ones, to ensure
stable work. Quarantine destroyed consumer
sentiment, almost stopped such types of econom-
ic activity as retail trade, hotel and restaurant
business. In addition, as a result of the introduc-
tion of socio-behavioral restrictions, business
representatives were forced to freeze capital ex-
penditures and investments, and some of them
did not last and went bankrupt.

To date, there are still no complete statis-
tics on the effects of the war with Russia on
Ukraine's economy. A reduction in real GDP, a
sharp increase in inflation, an unprecedented in-
crease in the budget deficit due to a decrease in
the economic activity of business, significant
damage to the energy and industrial infrastruc-
ture is observed. The military conflict deprived
the highly industrialized regions of Ukraine of
opportunities for economic development and
building innovative potential, caused the loss of
significant amounts of industrial and human cap-
ital.

Each destabilizing influence of global and
local challenges has its own specific deployment

logic and corresponding mechanisms for coun-
teracting this process. Economic losses arising as
a result of socio-behavioral restrictions and
global challenges are difficult to estimate, be-
cause they are the result not only of suspension
of production, closing of borders, but also a de-
crease in the quantity and quality of labor re-
sources. The risks associated with such chal-
lenges are systemic, difficult to predict and, as
shown by the consequences of the COVID-19
pandemic and Russia's military invasion of
Ukraine, even destructive not only for local
economies, but also for complex socio-economic
systems. However, in order to prevent the nega-
tive impact of uncertainty factors on business, it
is expedient to model economic loss leveling
systems, research systemic risk management al-
gorithms, develop response profiles and a com-
plex of financial restrictions, etc.

In order to model the system of reducing
economic losses of business in the conditions of
modern global and local challenges, it is pro-
posed to use the developed conceptual scheme
presented in Figure 2.
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Identification of risks to the functioning of the business entity
that arise in conditions of global and local challenges

(

Construction of the survival rate function of the economic entity
in the conditions of the spreadsng of crisis phenomena

Evaluation the probability of occurrence of a risky situation
for a business entity (experience curve)

Development of a profile of li
as a result of the permanence

mitations of economic losses
of global and local challenges

A

/

Construction of Shewhart's control charts

\

Identification of risk areas

Development of a profile of the economic entity's response
to crisis phenomena (risk leveling)

Figure 2 — Conceptual scheme of modeling the system of reducing economic losses of business

in the conditions of modern

global and local challenges

Source: developed by the authors

At the first stage of modeling the econom-
ic loss reduction system, it is necessary to de-
termine all possible risks in order to take into
account their impact on the business entity in the
conditions of the permanence of modern global
and local challenges.

At the second stage, it is expedient to build
a survival function, the use of which makes it
possible to identify the main factors of the sur-
vival of a business entity in the conditions of the

spread of crisis phenomena {15, 16]. The main
A Probability of surviva

I —

0,84

0,64

0,44

0,24

0,0 T T T T ol
0 ) 10 15 20 time

Figure 3 — Survival function

statistical methods of risk assessment (Monte
Carlo method, VAR-methods, etc.) do not take
into account the time factor, however, it should
be considered when determining the probability
of occurrence of a risk, as the level of risk may
increase over time. According to the survival
curves (Figure 3), it is possible to estimate the
probability of risk occurrence over time, as well
as the specific moment in time when the proba-
bility of risk occurrence increases sharply.

A Growing experience

-
Slowing progress

Acceleration

of progress
-

Start and slow

progress
[ —

—
Amount of time spent

Figure 4 — Experience curve

Source: built by the authors



At the third stage, it is necessary to carry
out the procedure for assessing the probability of
the occurrence of the event according to the ex-
perience curves. Since global and local challeng-
es operate permanently, the management of the
business entity must learn (gain experience) to
quickly and effectively respond to them and
make assessments based on experience (Figure
4).

At the fourth stage of modeling the level-
ing system, the profile of economic loss re-
strictions should be developed, while the critical
values of restrictions, that are characterized by
the degree of influence of the corresponding type
of risk on the amount of economic losses, for
each type of risk should be determined taking
into account the time factor of its impact on the
activity of the business entity. It is clear that over
time, in the conditions of modern global and lo-
cal challenges, the management of the business
entity acquires a certain work experience, adapts
to new realities, which leads to a decrease in the
degree of uncertainty influence.

The fifth stage of modeling is the con-
struction of Shewhart's charts (Figure 5), the
purpose of application of which is to identify the
exit points of the process from a stable state (cri-

A Observed characteristic
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teria for identifying the insufficiency of statisti-
cal control) to further establish the reasons for
the deviation and their elimination [17]. The
main task of building the Shewhart’s control
chart is to determine the limit of the systemic
variability of the process of the influence of so-
cio-behavioral restrictions on the activity of the
business entity and predict the behavior of the
process in the near future, taking into account
previous data. After determining the acceptable
level of variability, any deviation from it is con-
sidered as the result of special reasons action that
should be detected, removed or weakened.

At the sixth stage, it is necessary to im-
plement measures to determine risk zones de-
pending on the expected amount of losses (Fig-
ure 6) [1, 4, 18]. The probabilities of certain lev-
els of economic losses are important indicators
that allow analyzing the risk expected from the
impact of modern global and local challenges
and its acceptability. So, if the probability of cat-
astrophic losses is expressed by an indicator that
indicates the threat of the loss of all property,
then the business entity must take the necessary
measures in advance to prevent the occurrence
of such a risk.

Upper control limit

Lower control limit

time

4 5 6

Figure 5 — Shewhart's control chart
Source: built by the authors

At the seventh stage, it is expedient to
develop a profile of the business entity's re-
sponse to crisis phenomena arising in the condi-
tions of modern global and local challenges, for
which a system of risk leveling measures should

be developed. These measures include: self-
insurance, creation of a special reserve fund and
insurance commodity inventory, risk insurance,
etc.
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Figure 6 — Risk zones for the normal probability distribution curve
Source: systematized by the authors based on [1]

Conclusions and prospects for further
research. Summarizing what has been said, we
note that the timely use of the considered risk
evaluation and prevention methods, provided
that all proposed stages of leveling system mod-
eling are performed, will enable business to sig-
nificantly reduce the level of economic losses in
the conditions of permanence of socio-
behavioral restrictions, global and local chal-
lenges, which today is a significant threat to their
economic security.
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