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LOGICAL DIMENSIONS OF ECONOMIC RISKS

The article examines the economic nature of risks due to the interaction of local (internal and external) and global factors that
influence the course of economic events. Logical dimensions of economic risks are considered mainly in the context of
probabilistic approaches formulated by K. Popper and J.M. Keynes. Applied aspects are analysed on the basis of the Bayes
conditional probability theorem and decision theory, which considers the maximisation of the expected value, the maximisation
of the expected monetary value and the maximisation of the expected utility.
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Formulation of the problem. Studies of the problem of
risk were initiated in economic works (F. Knight) and in
scientific works on probability and statistics (T. Bayes,
D. Bernoulli, P. S. Laplace, K. Pearson, etc.). They consid-
er a set of factors of any system, including economic, ana-
lyse the relationship between them, study trends, patterns
of their behaviour in the context of the probability of eco-
nomic, social, technological, environmental risks, and so
on. A priori logical-mathematical probabilistic approaches
or statistical groupings are used at that. J. M. Keynes ex-
plored the question of probability, paying more attention in
his economic works to the problem of uncertainty, being
the one of the main principles of his scientific doctrine. In
modern risk management, Bayesian approaches and tools
of fuzzy logic predominate.

Research methodology. To clarify probabilistic ap-
proaches in the riskology system, it is essential to consider
the basic principles and economic nature of economic
risks. The essence of economic risk, its forms of manifesta-
tion are determined by the content and nature of the sys-
tem of economic relations of the appropriate hierarchical
level — from a household to global supersystems. Thus, the
neoclassical scientific school prefers the micro level; con-
sidering individual behaviour and risks in conditions of lim-
ited resources, Keynesian and post-Keynesian schools of
thought use a holistic methodology, analysing holistic eco-
nomic systems and macro-level risks. Behavioural concept
gravitates to normative economics, uses an interdiscipli-
nary approach based on a combination of economics and
psychology [9; 7]. The elements of decision theory, where
economic risk is considered through the prism of the cogni-
tive and psychological capabilities of the subjects to make
decisions, may be noticeable in it.

The article aims to clarify the nature, economic content
of risks, justify the need to use logical concepts, methods,
techniques for identifying risks and their consequences.

Key findings. The existing dialectical relationship be-
tween risk and uncertainty is unquestionable, but they have
different quantitative characteristics. Uncertainty had not
had any quantitative measurements for a long time while
manifesting qualitative differences, in particular S. Hawking
and L. Mlodinow use the term 'fundamental uncertainty' [8,
p. 78-79]. At the same time, last century meteorologists
proposed four methods for measuring uncertainty. One of
them includes the standard deviation, expressed in the
probability density functions based on experience or other
information [12, p. 25]. Quantitative risk parameters have
mostly probabilistic and statistical dimensions. In addition,
the literature uses the relationship between the concepts of
risk-ignorance-uncertainty [7, p. 5-6; 11, p. 133-134]. Un-
der risk, the probability of certain consequences is as-

sumed; for ignorance — the probability is either unknown or
does not exist; uncertainty is articulated as a synonym for
ignorance or in a broad sense includes both risk and igno-
rance with an unknown probability.

Therefore, the economic nature of risks is conditional
upon the uncertainty, stochasticity of internal and external
economic processes, on the one hand, and the impact of
a number of global factors on the economy, on the other
hand, the most striking example of which is the current
coronavirus pandemic. Taxonomy and classification of
internal risks is based on the qualitative and quantitative
composition of the economic system of the country, when
the main components of its structure — labour, capital,
property, resources, institutions, technologies and more —
are considered. In the labour subsystem, the risks are
associated with the problem of unemployment, the quality
of the workforce, with various social movements, with
migration processes. In the area of capital, there are risks
of profitability, adequate dividend policy, repatriation of
profits, deficits or imbalances in the sectoral and territorial
distribution of investments. Property risks may be caused
by nationalisation and expropriation of means of produc-
tion, outdated fixed assets and infrastructure, low effi-
ciency of state property, insufficient level of public-private
partnership. The resource subsystem creates risks of
depletion of certain types of resources, financial compo-
nent deficit, reliability of food security of the population,
risks of outflow or reduction of the intellectual resources
level. The institutional area generates risks of incon-
sistency between the positive and normative vision of the
economy, inadequacy of economic policy to the challeng-
es and tasks of sustainable development, lack of proper
trust in society, flourishing of a shadow economy, legisla-
tive and legal systems imperfection. The technological
aspect includes the risk of technological backwardness in
the context of the 4™ industrial revolution requirements,
pushing to peripheral positions in world technological de-
velopment, the formation of a technological gap in com-
parison with the leading industrialised countries. The
economic nature of internal risks is also determined by
the content and nature of the sectoral and territorial struc-
ture of the economy, the development of production and
market infrastructure.

External risks are related to the level of openness of
the national economy, its participation in the system of
international division of labour (trade, investment, tech-
nology, finance, labour migration), membership in interna-
tional integration associations and international economic
and financial organisations. The experience of recent
decades shows that the country's presence in interna-
tional institutions, groups or close cooperation with the
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latter, makes it possible to mitigate the crisis by obtaining
loans, credits, free aid.

The following types of economic risks are distinguished
in aggregate form: financial, physical (sectoral), environ-
mental, technological [2, p. 153—154].

A generalized, widespread, somewhat simplified defini-
tion of economic risk, which is determined by the above-
mentioned economic processes and factors, is considered
to be "the possibility (probability) of deviating from the ob-
jective for which the decision was made". Such deviations
may be observed at all levels of the economic system —
from the household to the global economic dimensions. In
the context of the current article, the interpretation of risk
as "a combination of a chance event with negative conse-
quences and the probability for that event" is close in
meaning [3, p. 4]. The one-sidedness of this definition is to
emphasize the negative results while positive economic
risks (additional income, increase in investment income,
financial transactions, etc.) exist.

Economic risk is defined by such functions as analyti-
cal, innovative, regulatory and protective. The analytical
function arises from the behavioural concept, where the
subject of the economic process analyses the situation and
builds alternative preferences based on the neoclassical
theory of rational expectations, which considers the whole
array of available information. The innovative function is
substantiated in the works of J. Schumpeter. It envisages
the renewal of production as a result of so-called "creative
destruction growth", when crises affect entire sectors of the
economy (British coal industry in the 80s of the twentieth
century, heavy industry in Germany in the last quarter of
the twentieth century, etc.). Instead, new industries are
evolving: electronics, computer technology, instrument
engineering, robotics, artificial intelligence, and more. The
regulatory function is manifested mostly at the level of a
firm, an enterprise, when regulation is based on the risk
management concept, which involves analysing the ratio
of possible positive and negative consequences of risky
economic and financial transactions. The protective func-
tion has an institutional dimension. It entitles the business
entity to open a window of opportunity for risky transac-
tions, on the one hand, and creates the preconditions for
risk insurance, on the other.

While studying the problem of risks, such general prin-
ciples as argumentation, reliability, universality and objec-
tivity are used. The International Organization for Standard-
ization offers 31 methods of risk analysis, mostly of an ap-
plied, practical nature in the context of their sources (caus-
es), probability, ranking, determination of consequences,
prevention mechanisms, risk negative impact mitigation,
etc. The basic principles of risk management are proposed,
such as avoiding unwanted risk, risk analysis at appropri-
ate levels, risk perception in case of revenues exceeding
costs, use of risk management at all levels of planning.

The basic logic of identifying, assessing and control-
ling a risk situation involves performing five successive
stages (steps). In the first stage, the real and potential
possibilities of the consequences of the risks are clarified.
The main purpose of this step is to identify the maximum
possible range of risks.

The second step is to assess the risks in the context of
the probability of possible losses. Quantitative and qualita-
tive parameters that determine the level of risk given the
specific hazard are defined. This step determines the prob-
ability and severity of an adverse event that could occur in
light of the above results.

In the third stage, risk control measures are analysed.
Specific strategies and mechanisms that reduce, mitigate
or eliminate risk are explored. With effective control, it is
possible to reduce or neutralize the assessed risk under
three components: probability, severity and impact.

The fourth step results from the previous one and in-
volves monitoring on the basis of preliminary data and
mechanisms to determine the level of final risk in the
examined areas.

Finally, the fifth stage focuses on monitoring and verify-
ing the life cycle of a system or an activity. Executors of all
levels shall perform their respective functions in ensuring
constant and reliable control, under which economic pro-
cesses are periodically examined, the level of effectiveness
of risk control is measured.

At one time, F. Knight identified three main ways to de-
termine risks based on a priori probability, statistical proba-
bility and largely intuitive estimation [1, p. 21-22]. In further
studies of economic risks, issues of economic behaviour
associated with risks, the theory of decision-making began
to apply the concept of logical probability, which had a
deep economic meaning primarily through the inclusion of
provisions for determining value, utility and other prefer-
ences. The pioneers in this field were J. M. Keynes (1921),
K. Popper (1935), R. Carnap (1950), and others. The ap-
proaches of these authors were based on the classical
concepts of Laplace-Bernoulli probability, the numerical
value of which in a simplified version looked like a fraction
of the division of the number of favourable cases by the
number of equally possible cases. In this case, Popper
distinguished three interpretations of probability: subjective,
logical-subjective and objective [4, p. 178-179]. Subjective
interpretation has a psychological nature, in which the de-
gree of probability is defined as a measure of feelings of
authenticity or unreliability, confidence or doubt caused
by certain statements or considerations. In the logical-
subjective interpretation used by Keynes, the logical
component, the so-called "logical proximity", the logical
relationship is dominant. For example, the statement q
assigns another statement p the probability | if p results
from q. If p and g contradict each other, the probability
assigned by the statement g to the statement p equals 0.
Between these extremes there are other probability rela-
tionships, which may have a numeric expression. Thus,
the numeric probability p for a given q is the greater, the
less its content goes beyond what is already contained in
the statement g, on which the probability p depends, and
which gives the statement p a certain (some) probability.
In this approach, Keynes defined probability as "the de-
gree of rational confidence" [4, p. 179].

The logical proximity may be illustrated by the exam-
ple of the ratio of global and local financial markets and
the corresponding probability of risks. If we take for
granted the global financial market with its inherent risks
g and dependent upon it national (local) financial market
with potential risk p, the probability of the latter will be
greater the less the local financial market goes beyond
the global one. A perfect example of logical proximity is
the global financial crisis of 2008—-2009, when financial
risks prevailed in countries more integrated into the
global financial environment. The example of Ukraine is
also illustrative. During the Asian financial crisis of
1995-1996 being actually global in nature (scale) do-
mestic financial risks were relatively small because at
that time the financial system of Ukraine was only estab-
lishing ties with international financial markets. Howev-
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er, the global crisis processes of 2008-2009 significant-
ly affected our economy, including the financial sector
and the risks thereof due to closer interaction with global
financial networks.

Third, an objective interpretation of probability consid-
ers each numerical probabilistic statement as a statement
on the relative frequency with which a certain event occurs
within a sequence of phenomena. It is also called the fre-
quency theory, the founder of which is considered to be
Richard von Mises (works of 1919-1931). This theory con-
siders probability as some recurring events and phenome-
na that are random and disordered, an example of those is
the throwing of dice. That said, two axiomatic conditions
are used: the axiom of convergence (or the axiom of limita-
tions) and the axiom of randomization. The axiom of con-
vergence (or axiom of limitations) indicates that as the se-
quence of events becomes longer, the sequence of fre-
quencies gravitates to a certain limit. The axiom of random-
isation shapes the random nature of the sequence into a
mathematical form. Thus, according to Mises, the probabi-
lity applies only to sequences of events, which involves the
determination of unknown probabilities on the basis of
known ones (probability data).

Based on Keynes' critique of that theory and his own
perception of it, Popper proposed two hypotheses of his
own: equal opportunities (the hypothesis of equal prob-
ability) and extrapolation of statistical results, and re-
placed the axiom of randomization with the axiom of
unity. In addition, using the work of B. Bolzano, J. von
Kries and F. Weissman, Popper came close to the con-
cept of logical probability based on the concept of "logi-
cal space of possibilities" [4, p. 145-146; 263-264].
Popper's logical probability serves as a criterion for falsi-
fying the theory. "Comparing the degree of falsification
of two statements"”, K. Popper wrote, 'we can say that a
less falsified statement is at the same time more proba-
ble on the basis of its logical form. | call this probability
a 'logical probability — denoted by P(x) and P(x,y)' [4,
p. 138, 484]. Keynes called a similar approach as
"a priori probability" [5, p. 225]. The conditional probabil-
ity is also close in meaning, which is mainly associated
with Bayes' theorem (the terms such as modal, compar-
ative, empirical logical probability, etc. are also used in
the literature). The role and significance of logical prob-
ability lies, firstly, in the formalisation of inductive rezon-
ing, secondly, in rational estimates of empirical probabil-
ity, thirdly, in the explication (interpretation) of classical
probability, and fourthly, in the rational justification of
decisions. In the context of determining the logical prob-
ability of risks, it is important to consider their economic
content, other essential properties in order to obtain

sufficient explanatory power in the form of so-called
"weight of evidence" or "weight of argument".

Among the probabilistic methods of determining risks
and possible consequences, Bayesian approaches based
on the concept of conditional probability hold a prominent
place. The mathematical expression of conditional proba-
bility is as follows:

(e @)
AR ¥

p (e

where p(h) is the prior probability of the hypothesis h;
p(h/e) is the probability of hypothesis h provided that the
event e occurred; p(e/h) is the probability of the event e
occurrence provided that the hypothesis h is true; p(e) is
the total probability of the event e occurrence.

Bayesian formula allows to rearrange the cause and
consequences: based on the known fact of the event to
calculate the probability that it was generated by this
cause. This principle is used in risk analysis, especially to
determine the causes in order to remove or eliminate them
in the future. Events that reflect the actions of the causes,
in this case are called hypotheses.

There are a priori and a posteriori hypotheses, which, in
particular, Keynes used.

Bayes' theorem performs a threefold function in risk
analysis. It allows, firstly: to analyse and assess the risk in
general; secondly, to differentiate risks according to differ-
ent qualitative and quantitative characteristics; thirdly, to
determine the consequences of risks based on the use of
different models [10, p.458]. Integrated Bayesian Risk
Analysis option is illustrated in Fig. 1.

This risk analysis includes updated Bayesian doctrine,
risk factors including independent, uncertain factors,
quantitative measurements of specific (special) and inte-
grated risks, implementation of models and analysis,
choice of management concept, decision making. Let us
dwell in more detail on the latter in the context (theory) of
the principles of decision-making in conditions of risk. The
key position is to determine the probability of the conse-
quences of risks. The maximisation of the expected val-
ue, the maximisation of the expected monetary value and
the maximisation of the expected utility are considered
there. [7, p. 65-66].

Consider an example of maximising of expected utility
as a universal concept of neoclassical economic theory.
Mathematical formalization shall be as:

EU =p1-u1 + p2-tuz2 +...+ pn-un,

where EU — is the maximum expected utility; p — is the
probability of expected utility; u — is the expected utility of
the corresponding consequence.
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Fig.1. Integrated Bayesian Risk Analysis [6, p.140]

It should be noted that the principle of expected utility
may be applied when the consequences are not monetary.
Consider the following example. Yachts have to be trans-
ported from the Spanish port of La Coruna to the British
port of Antigua (Caribbean). However, because of the pre-
vailing weather conditions, there are only two feasible
routes across the Atlantic: a direct northern route or a
slightly longer southern one. The interest of the partners is
to deliver the products as soon as possible. The number of

days required for the crossing, as noted, depends on
weather conditions. The weather is a decisive factor in the
context of whether a high-pressure zone develops over the
Azores, where cargo is shipped from the coast of Spain.
Meteorological data for the last 100 years shows the prob-
ability of forming a high-pressure zone, which is 83 %. To
study the meteorological data and determine the route, you
may use the data in table 1.

Table 1. Determining the expected utility of cargo [7, p. 68]

High pressure zone over the Azores (83%)

No high pressure zone over the Azores (17 %)

Northern route 27 days

14 days

Southern route 18 days

21 days
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The utility of the outcomes is negatively (reversely) cor-
related with the number of days required for crossing the
route. Hence, the utility of shipping within 27 days, u(27), is
lower than the utility of shipping for 18 days, u(18). If the
utility function is linear with respect to the days of shipping,
one may calculate the alternatives of the expected utilities
and corresponding risks of loss of profitability from the
transport operation.

EU (Northern route) =
=0,83-u(27)+ 0,17 - u(14) = u (24,79)

EU (Sothern route) =
=0,83-u(18)+0,17 - u(21) =u (18,51)

Conclusion. Therefore, the Southern route is opti-
mal because the expected utility u(18.51) according to
the previous assumption is greater than the expected
utility u(24.79).

Bayesian logical network, like logical probability in
general, is based on knowledge, so it is called
epistemological probability. As a rule, it is acceptable for
small-scale economic problems that posess sufficient
knowledge of the relationship between the elements of
the system. If knowledge about the system and its
elements is insufficiant, the elements of fuzzy logic are
added to the Bayesian model, which improves the testing

A. ®dinineHKo, A-p €KOH. HayK, Nnpod.

of the conclusions of the system of the general Bayesian
network. Under such conditions, it is called a Bayesian
network of fuzzy logic.
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KuiBcbkui HalioHansHUI yHiBepcuTeT imeHi Tapaca LUeBuyeHka, KuiB, YkpaiHa

NOri4HI BUMIPU EKOHOMIYHUX PU3UKIB

Hocnidxyembcs ekoHomiuHa npupoda pu3ukie, 3yMmoesieHux e3aemodicto Micyeaux (8HympiwHix i 308HiwHix) ma anobanbHuUx ghakmopie, w0
ennuearoms Ha nepebiz ekoHomi4Hux nodit. Jlo2iyHi suMipu eKoHOMiYHUX pu3uKie po3ansidalombCcsl nepesaxHo 8 KOHMeKcmi iMogipHiCHUX nidxo-
die, cepopmynboeaHux K. Monnepom ma [x. M. KeliHcom. lNpuknadHi acnekmu aHanizyromscsi Ha ocHoei meopemu baeca npo ymoeHy limogipHicmb
i meopii nputiHamms p iweHb, sika po3ansidae MaKcumisayiro ovikyeaHoi eapmocmi, MakcuMi3ayiro oyikyeaHoi 2powoeoi eapmocmi ma mMakcumi-
3ayito o4YikyeaHoi KOpucHocmi.

Knro4oei cnosa: pusuk, HeeusHa4eHicms, liMO8ipHicMb, s102iYyHa liMOBipHicMb, /102iYHa 611u3bKicmb, aHari3 PusuKy.

A. dDununeHKo, A-p IKOH. HayK, npod.
KneBckuit HaumoHanbHbIW yHMBepcuteT uMeHu Tapaca LLleBuyeHko, Kues, YkpauHa

JIOTMYECKUE USMEPEHUA SKOHOMUYECKMNX PUCKOB

Hccnedyemcs akoHomuyeckasi npupoda puckos, 06ycrioesieHHbIX 83auModeiicmeueM MecmHbIX (HYMPEHHUX U 8HEWHUX) U 25106anbHbIX a-
Kmopoe, enusirouux Ha Xxo0 3KOHOMUYecKux cobbimul. Jloeaudeckue usMepeHUsi 3KOHOMUYECKUX PUCKO8 paccMampuearomcsi npeumyu,ecmeeHHo
8 KOHMeKcme 8eposiMHOCMHbIX M0dx0008, cghopmynuposaHHbix K. Monnepom u Qx. M. KeliHcom. lpuknadHble acrneKmbl aHa/nu3upyromcs Ha
ocHoee meopembi Balieca 06 ycroeHol eepossimHOCmMuU U Meopuu MPUHSMUsI peweHuli, Komopasli paccMampueaem MaKcumu3ayuro oxxudaemol
cmoumocmu, MakcuMu3ayuro oxxudaemoli OeHeXHOU CMouMocmu U MakcuMu3ayutro oxxudaemoli nosiesHocmu.

Knroyeenie cnoea: puck, HeonpedeseHHOCMb, 8€POSIMHOCMb, JI02U4eCKasl 8ePOSIMHOCMb, Jlo2u4eckasi 651u30cmb, aHau3 pucka.
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INNOVATIVE NATURE OF THE WORLD AND DOMESTIC MARKET
OF AGRICULTURAL PRODUCTS

The place and role of agro — innovations are investigated. They are found to be the main driving force both of development of
the agricultural products' domestic market and of competitive advantages’ formation for the participants in the world market.
Accelerated introduction of new generation digital technologies in the agro-industrial complex is determined by the effective use
of organizational advantages of the Ukrainian model of agricultural development. Organic production is the latest trend in the
world market of agricultural products. However, the advanced technologies actively used by farmers around the world are verti-
cal farms, aquaponics, unmanned aerial vehicles, advances in robotics, and more. Such an active demand for technological in-
novations and their active use in agriculture contributes to the development of the agri-industry itself, as well as areas that en-
sure the development and production of innovative products. State assistance and support of farmers' interest in technological
innovations, which is implemented in various monetary and budgetary policy measures, remains an urgent issue.

Keywords: innovations, technologies, agro-industrial complex, competitive advantages.

Introduction. Ukraine is confidently increasing its posi-
tion on the world market regarding the export of agro-
industrial complex products. But maintaining the achieved
results and reaching the leaders in new product segments
require the most efficient use of opportunities provided by
the market, accelerated technological development.

The population of the Earth is constantly growing. Ac-
cording to UN forecasts, in three decades the population
will grow by 15-20 %, and the world's food needs will
double by this time.

World agricultural production has entered a period of
global change due to a combination of a number of factors,

© Pryiatelchuk O., Stupnytskyy O., 2020
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the key of which are: global climate change; growth and
change in the structure of consumption associated with pop-
ulation growth and welfare growth; the technological revolu-
tion, which in recent decades has completely changed the
structure of industrial production, is coming to agriculture.

The agro-industrial complex is becoming the focus of
interests of global investors and an important tool of inter-
national policy. Changes are taking place both in the mar-
ket and in the organization of agricultural production, in the
structure of consumption, in the system of agri-innovation.

The main goal of the article is to analyze the innovative
component in the general model of development of the
world market of agricultural products and to determine the
place and prospects of Ukraine for its further integration in
a strong competitive position in the world market.

Recent literature review. Theoretical scientific herit-
age and achievements in the field of theoretical principles
and practical recommendations for solving problems of
international trade, including agricultural products, and its
regulation are devoted to the works of domestic and foreign
scientists: O. Shnyrkova, O. Mykhaylenko, T. Tsygankova;
A. Egorov and T. Eroshyna study topical issues of interna-
tional exchange of agricultural goods in their works; the
works of M. Porter, D. Ricardo, P. Samuelson are devoted
to theories of competitive advantages; the innovative as-
pect is investigated in the works of O. Stupnytsky, L. Fedu-
lova, S. Davymuk and others.

However, the analysis of scientific works in this area
shows the lack of a comprehensive approach in present-
ing an innovative model of development of the world
market of agricultural products and defining the place
and role of Ukraine in it.

Main research results. Among the key areas of
change in the global agro-industrial complex are: produc-
tion; consumption; global market; innovations; farm.

The global market for agricultural raw materials and
food is awaiting a resumption of rising prices. The wave of
mergers and acquisitions in the industry has led to a signif-
icant intensification of the land market.

Significant reductions in clean water have already af-
fected not only China and India (water shortages are a
traditional problem in these countries), but also the Ameri-
can Midwest, where depletion of aquifers calls into ques-
tion the possibility of maintaining high yields on irrigated
lands. Problems such as soil degradation and the re-
striction of environmentally harmful farming methods need
special attention. For example, in the European Union,
agriculture is a source of 10 % of CO2 emissions and more
than 50 % of other greenhouse gases, and the agro-
industrial complex is a source of 90 %-95 % of ammonia
emissions. In the EU, 75 % of used agricultural land is
prone to erosion, of which almost 20 % lose more than
10 tons per hectare per year.

Countries and intergovernmental associations are now
stepping up work to develop a system of global trade
agreements, increasing the promotion of national agricultural
products, strengthening the protection of their markets.

Innovations in the agro-industrial complex are experi-
encing an explosive growth. In the medium term, they will
determine the new leaders of the agricultural market. In
recent years, the volume of innovations in startups special-
izing in new agricultural technologies has increased more
than 10 times. Robotics, artificial intelligence, and other
technologies are becoming commonplace not only on the
industrial assembly line, but also in agricultural production.
The process of change affects not only startups. Mergers
and acquisitions in the "big six" of agri-technological com-
panies are expected to continue [7].

Another important global trend is the active develop-
ment of centers for the implementation of advanced agri-

cultural technologies as a new tool for state support for the
development of agro-industrial complex.

For farms, the trend is the growth of markets with high
added value. Key technological innovations are aquapon-
ics, widespread introduction of IT, biological pest control,
as well as the development of small mechanization. Inter-
estingly, the best-selling farm car in the UK market in re-
cent years has become a utilitarian ATV.

Widespread introduction of digital technologies is a key
trend of the world economy of the last decade. In agricul-
ture, the industry standard is the use of repositioning sys-
tems, integrated fleet management, precision farming. But
as cross-sectoral analysis shows, the real digital revolution
in global agriculture is still ahead.

The world leaders in the introduction of digital technol-
ogies are IT companies, media, finance, and insurance. In
real production and logistics, the level of digitization is
much lower. Agriculture closes the list.

The main deterrent is the peculiarities of agricultural
production. But several current trends suggest that this
situation will change radically in the coming years. The
development and production of robotic agricultural machin-
ery is now at the forefront of innovation.

In general, there are three stages of development and
implementation of digital technologies in agriculture:

e pilot technologies: technologies of repositioning,
monitoring of the condition of agricultural machinery, etc.
are starting to be introduced;

e saturation of the market: currently the number of
digital technologies and industry standards in agriculture
has reached a critical mass. Virtually all equipment manu-
facturers, including companies from China and India, offer
their own programs and solutions that optimize the use of
their machines and equipment. There are several solu-
tions related to precision farming. A variety of options for
the use of geodata for crop forecasting, crop optimization,
logistics management, etc. are offered. Additional pres-
sure on the user is provided by the arrival of a new gen-
eration of agricultural technologies — the Internet of
Things and the blockchain;

e integration is a key trend of the future: companies
will be a leader in the digitalization of agriculture, which will
be able to offer common standards and solutions that com-
bine existing developments in the field of digital agricultural
technologies and eliminate the problem of choice and as-
sociated risks [11].

It is possible to solve the problem of digital technology
development in global agriculture by creating integrated
cloud services. Such services will take over the acquisition
of data from digital units of agricultural equipment and en-
sure compatibility of different formats and protocols. In ad-
dition, a single service can provide the most efficient use of
data that is useful to all agricultural companies in the region
— remote sensing, hyperspectral aerial photography,
weather forecast data, etc.

An additional advantage of such a cloud service will be
marketing and logistical support for farmers. Access to
information will reduce the risks of crop overproduction,
provide access to real prices for agricultural products and
reduce the cost of intermediary services, simplify the con-
struction of transport chains.

The effect of the introduction of unified cloud services
for agriculture may be a doubling of profits per hectare [1].
The finding of such services will create the preconditions
for a significant acceleration of digitalization of agriculture.

Accelerated introduction of a new generation of digital
technologies for the Ukrainian agro-industrial complex is
an effective way to use the organizational advantages of
the Ukrainian model of agricultural development. In addi-
tion, it will significantly increase the efficiency of invest-
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ment in the agro-industrial complex, raise the return on
each hryvnia invested. The creation of a single state
cloud service can be a crucial element of non-financial
state support for agriculture.

The use of a systematic, well-thought-out state ap-
proach to the introduction of a new generation of digital
technologies in agriculture should become an important
and promising component of the strategy of development
of the Ukrainian agro-industrial complex.

New ambitious tasks of agricultural development re-
quire further development of the agricultural financing sys-
tem, bringing it to a new quality level. The following tasks of
development are allocated as priority:

¢ reduction of terms of decision-making on granting
for financing in agro-branch;

e providing more flexible financing conditions that
meet the specifics of the agricultural business, which is
exposed to significant climate risks;

o further simplification of access to bank and leasing
financing for small agribusiness;

e reducing bank interest rates on loans, expanding
access to government support [9].

Supporting high rates of development, intensification of
investments requires increasing the reliability of investment
and expanding the number of investors in agriculture.
Modern financial technologies can significantly increase the
speed of transactions, provide multifactor analysis of large
amounts of data.

It is important that such technologies are implemented
not only in the United States, the EU, Canada, and other
developed countries. Successful experience in the intro-
duction of modern financial technologies, focused primarily
on small agribusiness, farmers, is in a few rapidly growing
African countries: South Africa, Kenya, Nigeria, Tanzania.
International support and weakness of "traditional" financial
institutions have created a good climate in these countries
for innovations in the field of financial technology.

It is interesting and important to understand the system
of integrated automated scoring which are used for as-
sessment of the creditworthiness of farmers and agricultur-
al entrepreneurs in Kenya. The advantage of this system
became wide access to credit and a high rate of return.

A very simple procedure for cooperation is implement-
ed for the user:

e |t is enough for farmers and small entrepreneurs to
send an application by e-mail and provide a few key financial
data: harvest, revenue, expenses. Then the system analyz-
es the creditworthiness and, in case of a positive decision,
opens access to the requested funds. It uses its own pay-
ment system, built based on mobile communication.

¢ Financial institutions are offered a range of services
aimed at solving such key problems as reducing transac-
tion costs, improving the reliability of the analysis of bor-
rowers (risk management), portfolio expansion [4].

The scoring system used is based on modern financial
technology, which combines highly efficient data search
algorithms, processing large arrays of information, deci-
sion-making based on neural networks.

Adaptation of Ukrainian legislation for the introduction
of new financial technologies will significantly increase the
investment attractiveness of the agro-industrial complex of
Ukraine, simplify the organization of export supplies of ag-
ricultural products to the Middle East and North Africa. It
will also allow to take an important step in achieving the
goals of the strategy of development of the agro-industrial
complex of Ukraine.

Another trend in the global agricultural sector is the
technology of protected soil, provide high efficiency of agri-
cultural production and in general allow to solve one of the

main problems of investment in agriculture — a significant
impact of adverse environmental factors.

Protected soil agriculture requires access to modern
technologies: computer control of nutrient solutions, tem-
perature, and humidity of the environment, etc. An example
of the active use of natural competitive advantages for the
development of agricultural production of protected soil is
Israel. Now this country not only exports vegetables grown
in greenhouses but is also the largest supplier of agricul-
tural technology in the world.

New technologies such as LED light sources with an
optimal spectrum of radiation and aeroponics for photosyn-
thesis have made it possible to take the next step in the
development of agricultural production of protected soil.

From a practical point of view, the application of aero-
ponics technologies has led to the creation of "vertical
farms" — a new format of agricultural production [8].

Placing vertical farms directly in the city, near a shop or
restaurant significantly reduces the cost of transporting
products, maintaining freshness, and so on. Such farms
allow to use any free areas or even to make them mobile,
based on the truck.

The projected average market growth rate is 25 % per
year. The main components of this market are lighting sys-
tems, equipment for aero- and hydroponics, load-bearing
structures, usually container-type, as well as computer
equipment and software.

The largest markets for vertical farm equipment are
Southeast Asia and the United States — about 30 % of the
world market each.

For Ukraine, the task of developing agriculture of pro-
tected soil is particularly acute. The use of vertical farm
technologies is an opportunity to become one of the world
leaders in the application of modern agricultural technolo-
gies and reduce the risks of investing in the industry. The
market for vertical farm equipment is growing rapidly. This
is a good opportunity for the development of domestic
high-tech production.

One of the new directions of technological development
is the market of agricultural unmanned aerial vehicles. Ac-
cording to forecasts, it is one of the fastest growing high-
tech markets in the world. The average annual growth rate
is estimated at 30 % per year [10].

The largest national market for agricultural drones is
the United States. Currently, this country sells about a third
of all drones. But in the long run, high growth rates will
show the markets of Europe and developing countries.

The rapid growth of the world market for agricultural
unmanned aerial vehicles confirms the effectiveness of
their use. The use of agricultural technologies based on the
use of unmanned aerial vehicles is becoming one of the
key factors of competitiveness. This is especially important
for Ukraine, which agriculture has ambitious goals for en-
tering the world market.

It is important that the export-oriented agro-industrial
complex of Ukraine creates an excellent domestic market
for agricultural aircraft. Today, they are not very popular in
Ukraine, but in the long run its popularity may increase
significantly. The opportunities of the domestic market of
Ukraine are sufficient to form on its basis one of the world
leaders in the market of agri-unmanned aerial vehicles.
Given the high growth rate of the market (up to 30 % per
year) — it becomes a very promising area.

Thus, now the competitiveness of agricultural products
is determined by the efficiency of its production and the use
of advanced technologies create favorable conditions for
the development of the domestic agro-industrial complex.

The use of a systematic, well-thought-out state ap-
proach for the introduction of a new generation of digital
technologies and financial technologies in agriculture
should become an important and promising component of
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the strategy of development of the agro-industrial com-
plex of Ukraine.

The use of protected soil farming technologies such as
vertical farms can promote Ukraine's entry into the world
leaders in the application of modern agricultural technolo-
gies, and through the rapid growth of this market the produc-
tion of equipment for vertical farms will promote the devel-
opment of domestic high-tech agro-industrial complex.

Currently, a new technological wave is unfolding in the
world economy, which will be characterized by the devel-
opment of robotics; biotechnologies based on modern ad-
vances in molecular biology and genetic engineering; nan-
otechnology; artificial intelligence systems. The urgency of
flexible automation of production is increasing, the use of
renewable energy sources is significantly increasing, bio-
technology will become the basis for the development of
agro-industrial complex.

All this creates the preconditions for the formation of a
new structure of markets for means of production and
products of the agro-industrial complex.

Ukraine has a significant potential for the development
of agro-industrial complex at the global level. Favorable
agronomic conditions, the availability of diversified infra-
structure and the availability of educated able-bodied hu-
man capital are main reasons for it.

However, the main constraints on the development of
the agro-industrial complex are low wages, high levels of
corruption, high inflation, import dependence, the use of
outdated methods and production technologies and the
imperfection of the financial and credit system.

Based on the above data, we can predict two models of
development of the agro-industrial complex of Ukraine,
considering the general innovative trends in the world mar-
ket of agricultural products.

The first model provides for the achievement of stable
growth of the sector and specialization in those market
segments where the products of the agro-industrial com-
plex of Ukraine are already competitive. The second
model can be implemented under the conditions of scien-
tific and technological development of the Ukrainian agro-
industrial complex [12].

The main drivers of the development of the agro-
industrial complex of Ukraine under the first model will be
the gradual recovery of the economy, import substitution
and further development of traditional export niches. Im-
proving investment conditions will be because of stimulat-
ing monetary and fiscal policies.

The main condition for the implementation of the sec-
ond model will be the acceleration of growth of the Ukraini-
an economy in the medium term due to increased public
investment. This involves additional investments in the
development of scientific and innovative activities, support
for agricultural exports and stimulation of consumer de-
mand for domestic goods.

The main purpose of scientific and technological devel-
opment of the agro-industrial complex of Ukraine is to en-
sure the competitiveness of Ukrainian products in foreign
and domestic markets primarily through the creation, dis-
semination, and application of the latest advances in sci-
ence and technology. The implementation of this goal is
designed to ensure the transition to high-performance (ac-
celerated selection, active substances for modern veteri-
nary drugs and plant protection products, etc.), high-tech
(synthetic biology, food biotechnology, functional foods,
etc.), resource-efficient (smart agriculture, balanced unified
fodder, etc.), climate-adaptive (zoned varieties and breeds,
new generation irrigation complexes, vertical farms, etc.)
production of agricultural raw materials and products with a
high level of processing.

Mass production and export of competitive products
with high added value will be possible due to the steady
growth of labor productivity and resource efficiency.

Therefore, important conditions for the development of
the agro-industrial complex can be: overcoming the scien-
tific and technological lag of the domestic agro-industrial
complex from the level of the world's leading countries
and cost-effective reduction of its dependence on tech-
nology imports; formation in the agro-industrial complex
of an innovative system that ensures the creation and
development of advanced domestic developments, as
well as the adaptation of imported technologies where
necessary; priority development of basic and applied re-
search in promising areas (including by attracting private
investment); increasing the availability of new technolo-
gies for medium and small businesses, farms and individ-
ual producers; leveling the technological level of large
and medium-sized industries; priority development of in-
novations in the field of resource efficiency, storage infra-
structure, processing and logistics.

An important condition for Ukraine's successful integra-
tion into the innovative model of world market development
is active international cooperation in this area. This will be
facilitated by the interest of a number of countries with lim-
ited agri-climatic opportunities in the stable supply of agri-
cultural products, raw materials and food, the establish-
ment of agricultural production in other countries with fa-
vorable agri-climatic conditions, including Ukraine.

Currently, the Ukrainian economy is facing the task of
finding new sources of growth, one of which should be a
high-tech and globally competitive agro-industrial complex.
Progress in this direction requires the improvement of sci-
entific and technical policy in the agro-industrial complex,
improving the quality of methodological, informational, and
expert-analytical support of relevant management deci-
sions. To achieve this goal, it is important to increase the
efficiency of the implementation of sectoral regulatory in-
struments. It is also necessary to increase the scale of
funding for agricultural education and agricultural science,
which today is not at a high enough level [3].

The development of the agro-industrial complex of
Ukraine will provide significant changes in the socio-
economic sphere, will positively affect the stability of eco-
nomic growth, ensuring the economic security of the coun-
try, improving employment and quality of life.

Conclusion. Innovations in the agro-industrial com-
plex are experiencing an explosive growth. In the medium
term, they will determine the new leaders of the agricul-
tural market. In recent years, the volume of innovations in
startups specializing in new agricultural technologies has
increased more than ten times.

The use of a systematic, well-thought-out state ap-
proach to the introduction of a new generation of digital
and financial technologies in agriculture should become an
important and promising component of the development
strategy of Ukraine's agro-industrial complex.

The use of protected land technologies such as vertical
farms can promote Ukraine's entry into the world leaders in
the application of modern agricultural technologies, as well
as due to the rapid growth of this market, the production of
equipment for vertical farms will contribute to the develop-
ment of domestic high-tech agro-industrial complex. An-
other new direction of technological development of the
agro-industrial complex is the market of agricultural.

Ukraine has excellent prospects for successful integra-
tion into the world market of agricultural products, consider-
ing a fairly high level of innovation in the field of agriculture,
as well as significant potential for the development and
production of high-tech innovative products.



ISSN 1728-2292

MDKHAPOOHI BIAHOCUHM. 2(52)/2020

~47 ~

References

1. AgFunder AgriFood Tech Investing Report: Year review 2017. Re-
trieved from: https://research.agfunder.com/2017/AgFunder-Agrifood-Tech-
Investing-Report- 2017.pdf

2. Deineko L., Sychevskiy M., Kovalenko O., Tsyplitska O. & Deineko
0. (2020). The estimation of sectoral contribution to regionaldivergence in
Poland and Ukraine. Problems and Perspectives in Management,18(4),
107-120. doi:10.21511/ppm.18(4).2020.10

3. Fomina, O., Moshkovska, O., Luchyk, S., Manachynska, Y. &
Kuzub, M. (2020). Managing the agricultural enterprises' valuation:actuarial
approach. Problems and Perspectives in Management, 18(1), 289-
301.doi:10.21511/ppm.18(1).2020.25

4. Global agriculture towards 2050 : High Level Expert Forum — How
to Feed the World in 2050 [Electronic resource] / Agricultural Development
Economics Division Economic and Social Development Department, FAO.
Retrieved from: http://www.fao.org/fileadmin/templates/wsfs/docs/Issues_
papers/HLEF2050_Glob al_Agriculture.pdf

5. Gupta, M. (2020) The innovation process from an idea to a final
product. doi: 10.1504/IJCM.2018.10017885

7. Overview of CAP Reform 2014-2020 / Agricultural Policy Perspec-
tives Brief. Retrieved from: http://ec.europa.eu/agriculture/policy-perspectives/
policy-briefs/05_en.pdf.

8. Reguia C. (2014) Product innovation and the competitive ad-
vantages. European Scientific Journal. Vol.1. Retrieved from:
https://core.ac.uk/download/pdf/328024363.pdf

9. Shaping a Multiconceptual World: Special Report (2020). Retrieved
from: http://www3.weforum.org/docs/WEF_Shaping_a_Multiconceptual_
World_2020.pdf

10. Shatz, H. U.S. International Economic Strategy in a Turbulent
World. Santa Monica, CA: RAND Corporation, 2016. 152 p.

11. Vlachvei, A., Notta, O. (2016) Firm Competitiveness: Theories, Ev-
idence and Measurement. Factors Affecting Firm Competitiveness and
Performance in the Modern Business World. IGI Global. P. 1-42.

12. Vlados, Charis M. (2020) Porter's diamond approaches and the
competitiveness web. DOI: 10.5430/ijba.v10n5p33

13. Voinescua, R., Moisoiu, C. (2015) Competitiveness, Theoretical
and Policy Approaches. Towards a more competitive EU. Procedia Econom-
ics and Finance. Ne 22. P. 512-521.

6. OECD-FAO Agricultural Outlook 2017-2026. OECD/FAQO Publish-
ing, Paris. Retrieved from: http://www.fao.org/3/a-i7465e.pdf

Hapivnwna ao peakonerii 20.11.19

O. MpuaTenbyykK, A-p €KOH. HayK, AOL,.,
O. CTYNHULUbLKUWA, KaHA. €KOH. HayK, Npod.
KuviBcbkui HalioHanbHUI yHiBepcuTeT imeHi Tapaca LLeBuyeHka, KuiB, YkpaiHa

IHHOBAL|IMHUA XAPAKTEP PO3BUTKY CBITOBOIO TA BITYN3HAHOIO PUHKY
CINbCbKOroCcrnoagAprPCbKoI npoayKulii

HocnidxeHo micye ma ponb aepoiHHo8ayilli Ik OCHOBHOI PywiliHOi cuslu Po38UMKY 8iMYU3HSIHO20 PUHKY CiNlbCcbko20CrnodapchbKoi npodyKyii
ma ¢hopmMyeaHHs1 KOHKYPEHMHUX repeeaz lio2o y4acHuUKie Ha ceimosomMy puHKy. [puckopeHe enpoeadeHHs Yughposux mexHoO102ili H08020 Mo-
KOJiHHS 8 a2papHO-MPOMUCIIO8OMY KOMIMJIEKCi 8U3HaYeHO sIK egheKmueHe 8UKOPUCMaHHSI op2aHi3ayiliHux nepeeaz yKpaiHcbKoi Modesii po3eumky
cinbcbko20 2ocrnodapcmea. OpzaHiyHe eupob6HUYMEO € HO8IMHIM MPeHOOM ceimoeo20 PUHKY Cinlbcbko2ocnodapchbkoi npodykuii. OOHakK, nepe-
JdoeUMU MEXHOJI02isIMU, W0 aKmMUeHO 8UKOPUCMOBYHOMbLCS ¢hepMepaMu 3 yCbO20 c8imy, cmanu Ha cbo200Hi eepmuKanbHi ¢hepmu, akearoHika,
6e3ninomxi nimanbHi anapamu, docsizHeHHs1 y cghepi po6omomexHiku moujo. Takuli akmueHuli nonum Ha MexHOoJI02i4Hi Hoeayii ma ix akmueHe
suUKopucmaHHs1 y cghepi cinbcbko20 2ocrnodapcmea crpusie sik po3eumKy caMoi azpoaasy3si, mak i cgpep, ujo 3abeszneyyroms po3pobKy ma eupob-
Huymeo iHHoeauiliHoi NPOdyKuii. AKmyanbHUM NUMaHHAM 3asuwaembcsl depxxaeHe CrpusiHHA ma nidmpumka yikaeocmi gpepmepie do mexHoso-
2iYHUX HOBUHOK, W0 peanizyembcsi 8 pi3HOMaHimMHux 3axodax 2powoe8o-kpedumHoi ma 6r0dxemHoi nonimuku.

Knro4oei cnoea: iHHo8auil, mexHonoeil, azponpomucrioguli KOMIIEKC, KOHKYPEeHMHI nepesaau.

E. Npuatenbyyk, A-p 3KOH. HayK, AOL.,
A. CTYyNHMUKWI, KaHA. 3KOH. HayK, npod.
KueBckuit HauMoHanbHbIN YyHMBepcuTeT UMeHn Tapaca LlleByeHka, Kues, YkpanHa

MHHOBALIMOHHbIV XAPAKTEP PA3BUTUA MUPOBOIO U OTEHECTBEHHOI'O PbIHKA
CENNbCKOXO3AUCTBEHHOM NPOAYKLIUA

lpoeedeHo uccnedoeaHue Mmecma u posiu a2pouHHoeayuli KaK OCHO8HOU deuxxyuel cuslbl pa3gumusi OMe4yecmeeHHO20 pbIHKa Ce/lbCKOXO-
3s1licmeeHHoU NpodyKyuu u hopMUPOBaHUsT KOHKYPEHMHbIX MPeuMyujecme e20 y4aCmHUKO8 Ha MUPOBOM pPbiHKe. YCKOpeHHoe eHedpeHue yug-
po8bIX MexHos02uli HOB020 [MOKOJIEHUSI 8 a2pPapHO-NPOMbIWIIEHHOM KOMIekce onpedesieHO Kak 3¢ghghekmueHoe ucrnonib3oeaHue opaaHu-
3ayUOHHBIX NMpPeuMyuw,ecme yKpauHckux modesell pa3gumusi ceslbCKo20 xo3slicmea. Op2aHu4eckoe npou3eodcmeo sessemcsi Ho8biM MPeHOOM
MUpO8020 pbIHKa CeslbCKOoX03s1licmeeHHoU npodykyuu. OOHakKo nepedoebIMU MeXHOI02UsIMU, KOMOpPbie aKMUBHO UCMO/b3Yomcsl ghepmepamu co
8cez2o0 Mupa, cmasnau Ha CO8peMeHHOM 3mare eepmukKasnbHble hepMbl, akearoHuka, 6e3nuniomHble emamesnbHble annapamsi, AoCMuXeHusl e
cghepe po6omomexHuku u m. n. Takoli akmueHbIl CrIPOC Ha MexHoslo2uYyeckue Hogayuu U Ux akmueHoe Ucrosib308aHue 8 cgepe ceslbCKo20 XO-
3siticmea cnoco6cmeyem Kak pazeumuro camoli azpocghepbl, mak u cghep, Komopele obecrieqyusarom pa3pabomky u NPou3eodcmMeo UHHOBaUUOH-
HolU npodykyuu. AKmyanbHbIM 80MPOCOM ocmaemcsi 2ocydapcmeeHHoe codelicmeue u noddepxxka uHmMepeca ¢hepMepos K MexHos102u4ecKuUM
HOBUHKaM, KOmophble peasu3yomcsi 8 pa3Hoo6pa3HbIX Meponpusimusix 0eHeXHo-KpeoumHoul U 6r00xemHol noaumuku.

Knroyeenie crniosa: uHHO8ayuu, MexHoOI02UU, a2PONPOMbIWIIEHHbIU KOMIIEKC, KOHKYPeHMHbIe npeumMyuwecmaa.

YOK 35:004.8](100)
. Kywepeub, A-p topua. Hayk, npod.
YHiBepcuTeT cy4yacHUx 3HaHb, KuiB, YkpaiHa,
M. Xmapa, KaHA. eKOH. HayK, Aol
KuiBcbkui HauioHanbHUI yHiBepcuteT iMmeHi Tapaca LleByeHka, KuiB, YkpaiHa

BMJIUB WUTYYHOI O IHTENEKTY HA PO3BUTOK
MDKHAPOOHOIO OCBITHBOIO CEPEAOBUILA

lpoaHanizoeaHo nepedymMoeu 8UHUKHEHHSI WMYYHO20 iHMesieKkmy, po32/siHymo ceimosi npakmuku (io20 ernpoeadKeHHsI y
x)ummedianbHicmb cycninbcmea. HaeedeHo npuknadu cmpameeill ycniwHo20 eUKOPUCMAaHHS MexXHOo/102ill Wwmy4yHo20 iHmerle-
Kmy 8 oceimHbomy cepedosuui kpaiH bnnusbkozo Cxody, CLUA, y Kumai, IHdii, SnoHii, Hime44uHri, KaHadi. O6rpyHnmoeaHo Heob-
XiOHicmb cmeopeHHs1 eQUHUX cmaHOapmie po3pobIrIeHHS afneopummMie wWmy4YyHo20 iHmesnekmy.

Knrouyoei cnoea: wmy4Huli iHmenekm, oceimHe cepedosuuje, pob6omomexHika, yugpoeizayiss, HelipOHHi Mepexi, MaWuHHe
HaeYaHHSsI.

MocTtaHoBKa npo6nemu. HanpukiHui rpygHa 2019 poky
CteHdopacbkMin - yHIBEPCMTET ONPUIIOAHWB  pe3ynbTaTy
AOCNIMKEHHS, 3riQHO 3 SKMM ob4mcrioBanbHa MOTYXHICTb
LUTY4YHOrO iHTENEeKTy BXe MOHaj CiM pOKIB BuUNepemxae
3akoH Mypa. Llei 3akOH roBopuTb, WO LIBMAKICTL NpoLe-
copa NoABOKETLCH KOXHI 18 micauiB, a oTxe, po3pobHMKM
MOXYTb OYiKyBaTW NOABOEHHS NPOAYKTMBHOCTI AOOATKIB B

Ui CTPOKM 3a TiE0 caMoro BapTiCTO 0bGnagHaHHsA. Ane 3BiT
rpynu gocnigHukie 3i CTeHopAckbKoro yHiBepcuteTy, nia-
rotoBneHun y cnienpaui 3 McKinsey & Company, Google,
PwC, OpenAl, Genpact i Al21Labs, nokasas, o obunc-
noBanbHa noTyxHicTb LI 3pocTae wBuaLwe, HiK NOTyX-
HICTb TpagmuinHux npouecopis. [1epenoMHUM MOMEHTOM,
KOMW LUBMAKICTb PO3BUTKY LUTYYHOrO iHTENEKTy cTana Bu-
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nepegxatu 3akoH Mypa, Busisuacsa 2012 pik [1]. Hanpwukin-
Ui ciyHa 2020 p. komnaHia |HcanWT 3pobuna aHanis rnoba-
NbHUX TEHAEHUN B iHBecTyBaHHI B LI i ginwna BMCHOBKIB,
wo B 2019 p. craptanu Ha OCHoOBI TexHonorin LI oTpuma-
NN peKopAHy KinbKicTb iHBecTuUil — 26,6 mnpa (2200 yroa).
[nsa nopisHaHHs: B 2018 — 22,1 mnpg, 2017 — 16,8 mnpa. Y
apyromy kBapTtani 2019 poky ctaptanu y cdepi WTYy4HOro
iHTENeKkTy oTpumanu giHaHCyBaHHS B po3Mmipi 7,4 Minbsp-
Aa gonapis, WO € HaNBULUM NMOKa3HWKOM 3a BCO iCTOPItO
cnoctepexeHb. KinbkicTb yrog Takox 3pocna. byno ykna-
aeHo 488 yropg 3i wTy4Horo iHTenekty. 3a gaHumun Frost &
Sullivan, nigepom 3a CyMoto iHBECTULA B PO3BUTOK TEXHO-
norin LI i kinbkicTio yknageHux yrog 3anuwaetbcsa CLUA,
3a akumun cnigytotb Kutai i Benvka bputaHnia. OgHak, sik-
wo 6patu Jo yBarn cepefHo BapTiCTb yroau, To 6e3ymoB-
HUM nigepoMm € Kutai, cepefHin po3Mip yrog skoro B
OCTaHHi 2 poku cTaHoBuB Binbw Hix $ 100 MnH npoTu
$15mnH i $ 5,4 mnH y CLUA i Benukinn BpuTaHii BinnosigHo.

Kpim Toro, B 2019 poui 3pocna kinbkicTe LUI-komnaHin,
yua BapTicTb nepesuwmna $ 1 mnpa. Cepen HoBux "edu-
HoporiB" — pO3pO6HNK aBTOHOMHUX POBOTIB AN AOCTaBKM
ToBapiB Nuro i aHaniTuyHa komnaHia DataRobot. Yci ge-
CATb HOBUX KOMMaHin-Minbsapaepis 6asytoTbca B KuTai,
Benukin Bputanii abo CLUA. Taki BeHYypHi iHBecTOpH, SIK
Plug and Play Ventures, Accel i Lightspeed Ventures,
YBIALLNM B YMCNO NigepiB 3 iHBECTYBAHHSA Ha PUHKY LUTYY-
Horo iHTenekTy B 2019 poui.

Buknapg ocHoBHOro martepiany gocnigxeHHs. lNepui
pocnigpkeHHa B ranysi WI, wo craptyBann B 50-x pokax
MUWHYoro CcTonitTs,, Oynu cnpsimoBaHi Ha pO3B'A3aHHS
npo6nem i po3pobKy CUCTEM CUMBOSBHUX oBuucneHb. Y
60-x pokax Len HanpsMm npuBepHyB iHTepec MiHicTepcTBa
06opoHn CLUA: amepukaHcbKi BiiCbKOBI MoYanu HaB4vaTu
KOMM'toTepn iMiTyBaTM pPO3yMOBY AiSNbHICTbL MoauvHU. Ha-
npuknaa, YnpasniHHA NepcnekTMBHUX AOCHIAHULBKMX Mpo-
ekTiB MiHictepctBa ob6oponn CLUA (DARPA) BukoHano B
70-X pokax Kifilbka MpOEKTIB 3i CTBOPEHHA BipTyaribHUX BY-
NUYHKX KapT, | paxisuam DARPA BOanocs CTBOpUTH iHTe-
nekTyanbHUX ocobuctux nomiyHukis B 2003 poui, 3a00Bro
0o Toro, sk 3'aBunuca Siri, Alexa Ta Cortana.

Lli poboTu cTtanu ocHoBoOK ANs NPUHLMNIB aBTOMaTU-
3auii i bopmanbHOI NOriku MipKyBaHb, SiKi BUKOPUCTOBY-
I0TbCA B CyYacHMX Komn'loTepax, 30Kpema, B cucTtemax
AN NiATPUMKU NPUAHATTS PilleHb | PO3YMHUX MOLLYKOBUX
cucTemMax, MOKNMKaHWX [OMOBHIOBATWM i NPUMHOXYBaTh
MO>ITMBOCTi NIOOWNHM.

Ha gymky PwC, y Hanbnwkdi 5-10 pokiB nigepom 3 Bu-
KOpuCTaHHs y GisHeci wWTy4Horo iHTenekty Oyane Kutan.
IcToTHMM noTeHuianom Bonogie i lNiBHiYyHa Amepuka. 3a-
XigHa €Bpona X NoKu Lo NoB3e Y XBOCTi. 3pOCTaHHS iHTe-
pecy Ao iHHOBaUinHMX po3pobok 3 BOKy CBITOBMX iHBECTO-
piB OCTa@HHIMM poKamu Jae XOpoLly MEepCrnekTUBy Ha pPo3-
pocTaHHsA TeHAeHLUii MacoBoro 3actocyBaHHst Al y 6a3oBux
ranyssax. Tox ansa IT-ranysi YkpaiHn ue gae konocanbHi
waHcu. Hanbinblwy kopuctb Big TexHonorin Al, 3a gaHMuK
aHanitTukis, oTpumaloTb cpepun iHaHCOBUX MOCAYr, po3a-
pibHOI Toprieni, MmeguumHKU, dapmMadii, aBTonpomy.

BusHaunmo Hambinbl nepcnekTUBHI ranysi Ans MOoHe-
Tn3auii WI.

OxopoHa 3dopog’si. LUTy4HMIn iHTenekT [03BONMUTbL MO-
HITOPUTK OaHi Npo cnocib XWTTA naudieHTa, wWBuawe giar-
HOCTYBaTU 3aXBOPIOBAHHSA i MPOMOHyBaTW MepcoHanisoBa-
He CTpaxyBaHHS 340poB's. Amazon npogemoHcTpysas LLI-
CUCTEMY FOfIOCOBMX HOTATOK i iX po3LWNPOBKM ANa Meaun-
YHOrO MepcoHany, a nepwuii MeguKaMeHT Ansi niKkyBaHHSA
06cecnBHO-KOMMNYNBLCUBHOIO po3nagy, po3pobneHuin cuc-
TEMOK  LUTYYHOro iHTENnekTy GioTexHiYHOT  KoMnaHii
Exscientia 3 Okcdopay, HabnukaeTbCst OO cTagii Tecty-
BaHHA Ha noasix. 3asHavaeTbcs, WO 3a3BM4an ¢asa pos-

pobkun TpuBae 6nn3bko 4,5 POKiB, O4HAK LUTYYHWIA IHTENEKT
3pobumB Le MeHLU Hixk 3a 12 micsuis.

Po3dpibHa mopeisns. KomnaHii Bxe NporHo3ytoTb Mo-
BefiHKy nokynuis 3a gonomoroto LI, HactynHwuin etan —
rinepnepcoHarnisipoBaHHM pUTEN: 3a AOMOMOroOK LWTYY-
HOro iHTenekTy i aBTomMaTtusauii po3gpibHi nignpuemcTea
OyaoyTb NponoHyBaTK ToBapu i NOCMYrKM NepcoHanbHO Ans
KOXHOro cnoxwvsada. Came Taki TexHomnorii BUKOPUCTOBY-
toTb Amazon Ta Netflix. MNepcoHanizoBaHa peknama 3apa3
€ OCHOBOI MapKeTUMHrOBKX CTpaTerin 6araTbox KOMNaHin.

AsmomobinbHa eany3b. WUTy4yHuin iHTenekT possonse
MOLEenoBaTK Hacnigkn pisHMX OGi3Hec-pilleHb i BMOupaTtu
Kpally cTpaTerito. Hanpuknag, ogvH npoBigHWiA aBTOBUPO-
6Huk 3a gonomoroto LI Tectye noHag 200 Tuc. cueHapiiB
TOro, sIik BUBECTU Ha pUHOK 6e3ninoTHi aBTomobini ans cni-
NbHOrO BUKOPUCTaHHS [2].

BapTto BuokpemuTn LI anropyutMm AMHaMIYHOrO LjiHOY-
TBOPEHHS, SKi MOCMPUANKN yCniXy Taknx BiAOMUX KOMMaHIwn,
sk Uber and Lyft, agxe us TexHonoris po3s'sadye npobnemum
AK iHOYCTPIN, TaK i CnoXuBaYiB.

3micm duHamidyHo20 uiHoymeopeHHs. besnocepeaHbo
Kaxkyuun, AUHaMiYHe LiHOYTBOPEHHS OYHKLUIOHYE BignoBiaHO
[0 OEesiKUX OCHOBHMX EKOHOMIYHMX MpUHUMAIB. AKWO Big-
HOCHa Npono3uuisi cTae AedilnUTHO, a NONUT BUCOKUM, TO
icHye ouyeBuMaHa notpeba B MiABULLEHHI 3aranbHOi LiHK,
wo6 BignosigaTy KpMBMM nonuTy/nNpono3uii. Ockinbku BCi
nignpuemcTtBa noTpebyoTb NOCTINHOrO AoXoAy, AUHaMiYHe
LiHOYTBOpPEHHSA Mae€ igeanbHUii CeHc, ocobnueBo B [OBroO-
CTPOKOBI NepcnexkTusi.

OunHamiyHe UiHOYTBOPEHHS NMpOCTO 3abesanedvye nocTin-
He nocTavaHHs HeoOXiAHMX peyert (Y4 To i3NYHMIA Mpo-
OYKT, YM BUKIMK Ha o6CnyroByBaHHS) 3aBOsKU CUCTEMI Ha
OCHOBI CTUMYTIB.

MeTon OuHaMIYHOrO LIHOYTBOPEHHSA TakOX 3 YCMiXOM
BMKOPUCTOBYETLCS B NanuBHin ranyasi.

Cdbepu 3actocyBaHHa LI 3apa3 HanpisHOMaHITHILWI i
yacoM [Ayxe HecnogisaHi. LUl 3acTtocoByeTbCA B Takumx
cdepax, Sk, Hanpuknag:

e ob6opoHHa Ta BilicbkOBa crpasa (ynpaeniHHA cTpa-
TeriYHUM 036POEHHAM);

e OCBiTa (aHani3 NoBeniHKN Y4HiB);

e 0isHec (BMSABNEHHSA "BY3bKMX MicUb", PEKPYTUHT,
CKInafaHHsi NporHosis);

e OopoTbba 3 LaxpaiCTBOM (BUSIBIIEHHS MNigo3pinoi
aKTUBHOCTI);

e enekTpoeHepreTuka (NMpPorHo3yBaHHA nonuty, o6-
cnyroByBaHHS obnagHaHHs);

e BupobHM4a cchepa (onTuMmisauis BUpoOHMLTBA);

e GaHkiBCbka cnpasa (ynpaBniHHA pu3vKamu, NpPOrHo-
3yBaHHs, 4aT-60Tu B MOBINbHNX BaHKIBCbKMX AoaaTtkax);

e TpaHCMNopT (onTumilauis ynpaBniHHA aBTOMOOGIiNb-
HUM TPaHCMOPTOM, PO3LUMPEHHS 3acOBiB KpPYi3-KOHTPOIHO,
aBTONInoT);

e roricTvka (NoKpaLleHHs NPOAYKTUBHOCTI, 3HMXXEHHS
npocCTOiB);

e BUPOBHMUTBO (KOHTPOMb BUPOOHWMYMX MpoLEeciB, iX
onTuMMmi3auis, giarHocTuka obnagHaHHs, iHdopmauis npo
NOfioMKM, NPodinNakTUyHi 3axoan, aBTomaTuaadis);

e TOpriBNgA (aHania KyniBenbHOI aKTUBHOCTI N edek-
TUBHOCTI MapKeTUHroBWX CTpaTerin, YynpasniHHA 3a-
KyniBnsMu, po3pobka nepcoHarnisoBaHuX nporpam nosinb-
HocCTi, rMmnboka aHanitTuka);

e pUVHOK MpegMeTiB i NOCryr PoO3KOLWIB (anroputmu,
Lo nepenbavatoTb HaLli KynbTypHi iHTepecn);

e [epXynpaeniHHA (KOMM'IOTEPHWUIA 3ip ANS po3ni3Ha-
BaHHs1 HOMepiB Ta 06nny);

e cdepa XKKIN (nporHo3yBaHHS TEXHIYHOIO CTaHy
Oygieni, BUTpAT pecypciB, cucteMmn "po3ymMmHuin 6yamHoK");



