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Llenb cTaTtbu - packpbiTb BMUsiHWE NOTEHLMana UCKyCCTBEHHOTO WH-
Tennekta (M) Ha pasBuTMe COBpPEMEHHOW 3KOHOMUKW. Wckyc-
CTBEHHbIN UHTENNEKT abCcTpakTeH U TpyaeH AN NMOHUMaHusi, YTo
NPUBOAUT K OTCTPAHEHHOMY OTHOLLUEHWIO K HeMy. YTobbl BHecTn
CBOW BKMafj B NMOHMMaHUE UCKYCCTBEHHOIO MHTENIEKTa U ero ponu
B 9KOHOMWYECKOM Pa3BUTUU, UCCIEAYIOTCA ABWXYLUME CUMbI, Npe-
UMyLLecTBa, HeJOCTaTKM U BO3MOXHOCTU UCKYCCTBEHHOIO MHTEnN-
nekTa, OCHOBaHHbIe Ha konnabopauun umdpoBoro u puanyeckoro
Mupa. B pesynbTtate Mbl yTBEepKgaeM, YTo Grarogaps akTUBHOMY
MCMOSb30BaHMI0 NCKYCCTBEHHOrO MHTEMMEKTa BO3MOXHO co3AaTb
HOBYI MOAENb CoLMarnbHO-3KOHOMUYECKOro pa3Butusi. B cBasm ¢
atum MW nccnepyeTcs kak yHMBepcasnbHbIi "MeToa nsobpeteHns”,
€ro BNusiHWe Ha co3daHve MHHOBaLUIA 1 MoBbILLeHME 3thdeKTUBHO-
CTW NPOU3BOACTBEHHBIX NMPOLIECCOB, MOMUTUKA U MHCTUTYTOB B 06-
nactu uccriegoanmin M. 310 no3BonsieT NOHATb U3MEHEHWS, Te-
Xalme B ocHoBe (hopMUpOBaHUS COBPEMEHHOW 3KOHOMUKU. Kak
oTAenbHble NUUa, Tak U opraHn3aummn JOoMmKHbI FOTOBUTLCS K Byay-
LleMy, UCNOMb3ysi TEXHONOMMN NUCKYCCTBEHHOTO MHTENEKTa u no-
HUMasa UX aPPHEKTUBHOCTL B IKOHOMUYECKOWN U coLmanbHON Aes-
TENbHOCTM C TOYKW 3PEHUS CO3AAHMS NydLIero Mmupa ans Yenose-
yecTBa. [loka3biBaeTCs, YTO 3KOHOMMKa OyayLero OyaeT ocHoBaHa
Ha TpaH3aKuusx, TpebyloLmX BbICOKOCKOPOCTHBIX BbIYMCIEHUIA 1
MOMEHTarnbHOro aHanuaa, unn aHanuaa "Ha nety", 4yto hopmupyet
HOBOE 3KOHOMMYECKOEe pasBUTUE, KOTOPOe acCUMWUMMPYET OCHOB-
Hble pyHkuMmM N n cospaeT HoBble BO3MOXHOCTM AMS OpraHnso-
BaHHOIO 1 YCTONYMBOIO pocTa.

KnioueBble cnoBa: UCKYCCTBEHHbIV MHTENIEKT, SKOHOMUKA Byay-
wero, konnabopauusi, UCKYCCTBEHHblE areHTbl, 3(PEKTUBHOCTb
Npon3BOACTBEHHbIX MPOLECCOB

1. Introduction

Artificial intelligence (Al), or the idea that computer
systems can perform functions normally associated with the
human mind, has suddenly turned from futuristic speculation
into a modern reality. "Computer scientists have made
significant breakthroughs in machine learning and deep
learning, giving machines cognitive and predictive
capabilities. Today, these systems are already being
implemented in real situations." [8,1] One of the reasons for
the growing role of Al is the formation of huge opportunities
for economic development. A project undertaken by
PricewaterhouseCoopers showed that "artificial intelligence
technologies can increase global GDP by $15.7 trillion,
which is as much as 14%, by 2030." [19]

Al is currently one of the most important technologies
transforming the economy and society and contributing to
global digital transformation. There have been significant
advances in Al development in recent years, and even more
significant improvements are possible in the coming
decades. In this regard, the communities of technologists,
scientists and policy makers should actively cooperate in
creating a safer and globally profitable Al, studying the short-
and long-term consequences for the safety and
management of Al, as well as the potential of Al to mitigate
environmental and biological risks. The availability of data
that is "available for exploration" in the research community
is a prerequisite for the successful development of Al. [16,7]

As Al systems become more powerful and more general,
they can outperform human performance in many areas. If
this happens, it can lead to extremely positive
developments, but it can also potentially pose catastrophic
risks from misuse. There are a number of complex technical
problems associated with the design of trouble-free Al, given
that accidents caused by powerful Al systems can be
extremely destructive. [11,346] Reducing the risks and
achieving the global benefits of Al will require global
collaboration and government involvement. More advanced
and powerful Al systems will be deployed in the coming
years, these systems can be transformative with both
negative and positive consequences. In this regard, it is
necessary to make serious efforts and think about laying the
foundations for the security of future systems and better
understand the consequences of such achievements.

The future in Al and cognitive computing attracts the
economies of all countries, especially those who want to
become a world leader. Al is transforming the economy and
industries. To help countries get on the positive side of using
Al, companies need to invest heavily in Al technology.
However, the net effect may be different, i.e. there may be
winners and losers. The extent of the use of Al and its
consequences is difficult to assess, because there is not
enough experience to fully understand what the real benefits
of using Al are. The World Intellectual Property Organization
notes a sharp increase in the number of scientific papers in
this field and an equally sharp increase in the number of



patents, which indicates the transition from theoretical
research to the practical use of artificial intelligence
technologies in the production of goods and services [2, 40]

2. Theoretical analysis

Al is a technology that transforms all spheres of life. "Al
is already changing the world and raising important issues
for society, economy and governance."[27]

Al is generally considered to refer to "machines that
respond to stimulation in accordance with traditional human
responses, given the human capacity for contemplation,
judgment and intent." [24] According to researchers
Shubhendu and Vijay, these software systems "make
decisions that usually require a human level of knowledge"
and help people anticipate problems or solve problems as
they arise. As such, they act intentionally, intelligently, and
adaptively. Al is transforming the economy and industries.
To get to the positive side of using Al, companies are
investing heavily in artificial intelligence technologies. It is
argued that "the emergence of a new virtual workforce
capable of solving problems and self-learning, a significant
increase in labor productivity and capital due to more
efficient management of working time and reduction of
irrecoverable costs and the diffusion of innovations among
economic sectors will allow by 2035 to double the pace of
global economic growth." [20,3] To date, the use of Al has
attracted a lot of attention from researchers and practitioners
in order to open up a wide range of useful opportunities for
its use in business processes and the economy as a whole.

Al broadly refers to the application of technology to
perform tasks that resemble human cognitive functions, and
is usually defined as:

* "the ability of a machine to simulate intelligent human
behavior (for example, reasoning, learning, or
understanding speech)

« a branch of computer science that deals with modeling
intelligent behavior in computers." [1]

Companies as diverse as Walmart, UPS and Uber have
found ways to use Al technology to create new profitable
business models. Given the significant computational
requirements of deep learning, some organizations will
maintain their own data centers due to regulations or
security concerns, but the capital costs can be significant,
especially when using specialized equipment. Machine
learning systems have been around since the 1950s, so why
are we suddenly seeing breakthroughs in so many different
fields? Three factors play a role here:

* huge increase in data volume,

* significantly improved algorithms and

 powerful computer equipment. [18]

As Al systems become more powerful and more general,
they can outperform human performance in many areas.
This can lead to extremely positive developments, but it can
also pose catastrophic risks. This explains why the future of
Al, despite having advantages, remains uncertain.
Nevertheless, modern business cannot develop without the
use of Al, since "the rapid introduction of Al in comparison
with competitors will bring greater profit potential, which
improves the business rationale of Al and, therefore, further
encourages firms to implement it."

Currently, businesses need to actively move to the
development of automated technical systems. The effective
use of Al requires organizations to solve key data problems,
including creating effective data management, defining
ontologies, designing data around “channels” from data

sources, and managing regulatory constraints. Today, Al
can be practically used in all spheres of economic activity. It
can help in the development of personalized products or
services in the production and sales departments. The
potential of Al will lead to significant economic growth in
those countries where companies will massively use it in
their field of activity. "Optimal productivity can be achieved
through the introduction of Al technologies in business
processes by re-evaluating tasks and jobs based on its
capabilities." [13,367] Al:

 takes on the solution of routine mechanical tasks;

« solves analytical tasks that are complex, require big
data and are generally predictable;

* be able to perform intuitive tasks that are creative,
challenging, experimental and contextual. [13]

* solves tasks that require managing other people's
emotions and influencing them. [23]

Now everyone thinks that Al is a convenient thing, but
along with this, people ignore the dangerous consequences
that should be taken into account. In this regard, it is
necessary to show not only the advantages of Al, but also
the risks associated with it that can be caused to society.
[21] It is difficult to predict where Al will lead next. Its
significance is undeniable, especially as it gets closer and
closer to achieving complex human intelligence.

3. Results

3.1. Al as a universal "method of invention”

Al can have a greater impact on the economy as a whole
as a universal "method of invention" that can change the
nature of the innovation process and the organization of
R&D. Al can not only improve existing goods and services,
but also significantly increase the efficiency of their
production. The potential commercial benefits of Al
development are a powerful incentive for specific
applications. Policies that encourage transparency and the
sharing of core data sets between both public and private
actors may encourage a higher level of innovation-driven
competition and a higher level of research productivity in the
future.

Al has the potential to change the innovation process
itself. From the point of view of innovation economics, there
is an important difference between a narrow field of
application of innovations, for example, such as robots
(specially designed for narrow tasks), and with an almost
limitless field of their application, such as neural networks,
often called "deep learning". Namely, deep learning opens
up the prospect of changes in the very nature of the
innovation process. Hence, Al developments are not just
examples of new technologies, but "general-purpose
technologies" that can be the driving forces of long-term
technological progress. Thus, if we talk about the
comparison of key technological trajectories in the
framework of Al — robotics and deep learning, they play
completely different roles in the future of innovation and
technical changes. Innovations in the field of robotics
technologies themselves have a relatively low potential to
change the nature of innovation itself. [10] On the contrary,
deep learning is an area of research with a high degree of
universality and can change the innovation process itself as
a result of the introduction and dissemination of a new
"general-purpose technology". Such technologies often take
the form of basic inventions and have the potential to
significantly improve the productivity or quality of goods or
services produced. The problem associated with advances
in Al is that they are research tools and have a powerful
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impact on the implemented volume and nature of
innovations. The most cost-effective application of Al was in
the field with the large-scale introduction of industrial robots
in production applications. These machines are precisely
programmed to perform a given task in a strictly controlled
environment. Innovations in robotics have had an important
impact on manufacturing and automation, primarily through
the introduction of more responsive robots that rely on
programmed algorithms capable of responding to various
stimuli. Continuous innovation in robotic technologies
(especially in the ability of robotic devices to perceive and
interact with the environment) may lead to wider application
and adoption beyond industrial automation. But for now,
robots are still used mainly in specialized end-use
manufacturing applications. Of course, there are
counterexamples to this statement: for example, robotic
space probes were a very important research tool in
planetary science. So, it is important to emphasize that Al is
a new general-purpose invention in the form of a "method of

invention", which helps to identify some preliminary
consequences of this hypothesis for economic
management.

3.2. How does Al
innovations?

Al is a general-purpose technology and it is likely to lead
to innovations in various applications, but in itself will not
change the nature of the innovation production function. Al
is such software systems that make decisions and usually
require a human level of knowledge, help people anticipate
and solve problems as they arise. As such, they act
intentionally, intelligently, and adaptively. [25] The
widespread use of Al as a research tool implies a transition
to research approaches that use large data sets to create
predictions of physical and logical events. This data is likely
to have three sources:

* prior knowledge,

+ online transactions and

* physical events (for example, data from various types
of sensors or geolocation data).

This will lead to the replacement of capital and the
abandonment of the former labor force in the production of
research and the transition to Al innovations, mainly focused
on deep learning, which teaches computers to perform
human-like tasks such as facial recognition or
understanding the voice inflections and speech patterns of
the user. This is when someone asks Siri - or Alexa, Bixby
or Google Assistant — to make calls, send text messages,
make appointments or answer questions, the Al works. As
these applications improve their ability to predict and
understand people's responses and requests, pseudo-
intelligence is achieved.

Deep learning:

« will increase the efficiency of existing research projects
with intensive search, - will open up new opportunities for
the study of social and physical phenomena that were
previously considered unsolvable or even beyond the scope
of systematic scientific and empirical research.

Introduction and dissemination of deep learning:

« it will require significant changes in the innovation
management itself,

* may undermine long-term incentives for breakthrough
research that is conducted only by people at the forefront of
research and "reduce the demand for labor." [3]

Nevertheless, modern business cannot develop without
the use of Al, since "the rapid introduction of Al in

influence the creation of

comparison with competitors will bring greater profit
potential, which improves the business rationale of Al and,
therefore, further encourages firms to implement it."[4,54]
Finally, it is possible that deep learning will change the very
nature of scientific and technological progress. Deep
learning offers an alternative paradigm based on the ability
to predict complex multi-causal phenomena using a "black
box" approach that abstracts from the underlying causes,
but allows you to get a unique prediction index that can give
a clear idea.

In order to balance innovation with basic human values,
a number of recommendations for moving forward with Al
are proposed. This includes:

« improved access to data,

* increasing public investment in Al,

» promoting the development of the Al workforce,

* Creation of a federal advisory committee,

« interact with state and local officials to ensure that they
adopt effective policies,

» regulation of broad goals as opposed to specific
algorithms,

« taking bias seriously as an Al problem,

» maintaining human control and oversight mechanisms,
as well as punishing malicious behavior and promoting
cybersecurity.

We propose to highlight several key ideas that are
central to the discussion of the impact of Al on the growth of
innovation:

« it is useful to distinguish significant and important
achievements in areas such as robotics from the potential of
a universal method of invention based on the application of
multilayer neural networks to large amounts of digital data in
order to be an “invention in the method of invention”, which,
according to experts, documents a striking shift towards
applied research based on deep learning that fits this
opportunity;

» the prospect of changes in the innovation process
raises key questions for a range of policy and management
areas, ranging from how to evaluate this new type of science
to the potential of forecasting methods to create new barriers
to entry into a wide range of industries. Proactive analysis of
relevant private and public policy responses to these
breakthroughs appears to be an extremely promising area
for future research.

3.3. Al and increasing the efficiency of production
processes

Automation and new technologies create new ways to
improve the efficiency of production processes. [22] To do
this, "it is necessary to assemble a team of potential
strategic leaders with a collective task, i.e. to create a fully
developed solution to the problem or to design a new critical
potential and a way to generate it. Give them a small budget
and a tentative deadline. Then carry out assessments with
the help of in-depth analysis." [24] Reports on the
assessment of the economic impact of Al on the formation
of a mechanism for implementing the increase in the
efficiency of production processes can help managers
determine the timing of investment and the share of the
budget for the introduction of Al. [26] In production, Al
capabilities can help organizations. See Fig. 1.

Thanks to Al and, accordingly, automation of huge
amounts of information, companies can:

e significantly improve the understanding of the
decision-making process; increase confidence in the type,



quantity and quality of goods purchased, delivered, received
and invoiced;

¢ reduce the need for working capital to support trade;
- to help logistics specialists better predict the likelihood of
an impact on the supply chain;

e interact more deeply with customers,
understanding what they want;

e '"anticipate the necessary actions and more
accurately predict potential problems"; [6]

e global sourcing and vendor integration, accelerate
and improve analysis, provide more efficient automation of

better

recurring procurement tasks, and support more efficient
return and replacement operations;

e improve the efficiency of salary and benefits
management, as well as workforce planning, increase the
speed and accuracy of recruitment, instantly providing a
360-degree overview of a potential candidate through social
networks and other channels.

The conclusion is obvious: the use of Al in production
provides a qualitatively new level of business processes and
the economy as a whole.

get valuable information from hidden
data that is collected using a
computer network, as well as

Integrate new sensor data sources
based on the Internet of Things
(IoT) and help improve the

significantly reduce production
downtime and anticipate gaps by
analyzing data to identify risk

making through natural language
processing, machine learning and
automated reporting

intelligent automation [9] |::> produectivity of field engineers by |:> indicators that people may miss
accessing real-time data [15] [14]
increase cash flow by accelerating provide fraud detection, allowing promote professional development
payments and improving decision- ::> staff to focus on important :> and support more efficient

initiatives by speeding up the
disclosure of threats and reducing
the time to eliminate them

planning, development and testing
of enterprise software, as well as
provide flexibility

Fig. 1. Conceptual approaches to the analysis of opportunities artificial intelligence in the production process.

3.4. Al Research Policies and Institutions

Today, it is important to pay attention to the development
and enforcement of official intellectual property rights in the
field of Al. It means: - it is important to think carefully about
the laws that currently regulate data ownership. Should the
data, such as my shopping and travel behavior, belong to
me or the search engine or ride-sharing company | use? Can
consumers have a strong collective interest in ensuring that
this data (of course, in the proper manner) is publicly
available so that many companies can use it in the pursuit
of innovation? - the emergence of Al has significant
implications for the patent system. Although there have been
relatively few Al innovation patents so far, this suggests that
breakthroughs in research tools can lead to long periods of
uncertainty, making it difficult to grant new patents. And this,
in turn, leads to a decrease in research productivity and a
decrease in competition. Hence Al presents complex issues
for the legal doctrine of patent systems.

In addition to these traditional innovation policy issues,
the Al perspective also raises a wide range of other issues,
including issues related to privacy, the possibility of bias,
and consumer protection. The key point is that to the extent
that Al is universal, the problems that arise in each of its
areas will be solved in a wide variety of sectors and contexts
and at a global rather than local level. The widespread
applicability of Al (and possibly robotics) in many sectors is
likely to trigger a race within each sector to create its own
advantage that uses these new approaches. Thus, the
emergence of Al raises questions for competition policy. In
every application sector, there is a possibility that firms
capable of creating an advantage at an early stage will be
able to create an Al-based entry barrier that will ensure
market dominance, at least in the medium term. [17]

This suggests that the rules ensuring data availability are
not only a matter of research performance or aggregation,
but also speak to the potential for protection against blocking
and anti-competitive behavior. Currently, there seems to be
a large number of individual companies trying to take

advantage of Al in a wide variety of areas, but this high level
of activity probably reflects expectations about the prospects
for significant market impact in the future. Ensuring that Al
does not increase monopolization and does not increase
barriers to entry into various sectors will be a key topic in the
future.

4. Discussion

There are many paradigms and probably more will be
created for the development and understanding of Al in the
development of the economy in the future. In these
paradigms, the key benefits and risks materialize in
completely different ways. One dimension that permeates all
these paradigms is a project that explores security issues.
These questions are analyzed for paradigms such as
reinforcement learning, reverse reinforcement learning,
adversarial settings (Turing learning), oracles, cognition as
a service, demonstration learning, control or tracing,
learning scenarios, curriculum and ftransfer learning,
naturalized induction, cognitive architectures, brain-inspired
Al, and others.[7] Concerns about the increasing popularity
of Al are growing. The result is an increase in its social and
economic importance. since endowing machines with
artificial intelligence allows them to adapt to different
situations, maximizing their potential. Looking into the
future, there will probably be areas of scientific and
intellectual progress that will require planning, abstract
reasoning and a meaningful understanding of the world that
we associate with general intelligence. [30] "As artificial
intelligence becomes a wartime reality, it becomes possible
to control a large number of unmanned systems and operate
them synchronously to attack large relatively less
maneuverable platforms such as helicopters and troop
transports. [27]

If the issues of regulation and reliability of Al are not
carefully considered, the reputation of firms can be
destroyed due to the adverse impact of the product or
service. Al forms global competitiveness for the future,
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promising to provide its followers with a significant economic
and strategic advantage. Today, national governments,
regional and intergovernmental organizations are striving to
develop Al-oriented policies to maximize the prospects of Al
technology, as well as to address its social and ethical
implications. [29] Research shows that Al can boost
consumer demand by providing personalized and/or better
products or services. Similar studies focus on consumer
decisions about whether to use the internet and mobile
networks to purchase products. In this case, the essence of
the Al decision-making mechanism depends on data
collected from various sources, such as customers,
transactions, sensors, devices, etc. However, biased data
that can lead to undesirable consequences are based on
automated solutions.

Many problems of Al development can be effectively
solved only at the regional or international levels. For
example, a study by the McKinsey Global Institute in China
showed that "Al-based automation can give the Chinese
economy a productivity injection that will add 0.8 to 1.4
percentage points to GDP growth annually, depending on
the speed of adoption." [5,7] China is making rapid strides in
Al development because it has set a national goal of
investing $150 billion in Al and becoming a world leader in
this field by 2030. All development cooperation agencies
should consider how to fully integrate collaboration into Al in
order to achieve the intended goals.

5. Conclusion

The urgency of the problems associated with the use of
Al technologies and the formation of a modern innovative
economy based on it arouses the legitimate interest of
politicians and scientists in Russia and around the world.
The era of large-scale use of Al technologies is coming. Now
we can say that Al technologies are a new resource in the
economy of the XXI century, the value of which is growing
every day.

1. Al, as a new factor of production, can stimulate
economic growth in at least three important ways. Al can
stimulate innovation in the economy, complement and
improve the skills and abilities of the existing workforce, as
well as create a new virtual workforce and physical capital.
Al, like other previous technologies, eventually becomes the
genesis of broad structural transformations, since the
economy using Al not only does things differently, it also
does different things. Countries with experience working
with Al technologies are optimistic about their prospects,
since today's economy, which operates on the basis of
active Al implementation, benefits significantly.

2. Al consists of several technologies that can be
combined in different ways to feel, understand, act and
learn. Al has the potential to increase business profitability
and economic growth. But this will happen only if
organizations adopt people-centered thinking and take bold
and responsible steps to apply Al technologies in their
business.

3. Al technologies are a catalyst for the success of other
technologies that require large amounts of data, including
the Internet of Things, mobile and multi-channel consumer
technologies.

4. Al in the future foreshadows the possibility that many
industries will be dominated by the continued growth of
"platform" competition rather than conventional competition.
Thanks to this, information-intensive areas such as
marketing, healthcare, financial services, education and

professional services become both more valuable and less
expensive for society.

5. In the future, Al can completely replace many
professions. The biggest fear associated with Al, as the loss
of work by most people turns out to be illusory. The majority
of managers adhere to the strategy of optimizing
employment as a result of the integration of human labor and
Al, which is reflected in the growth of productivity, job
satisfaction and prosperity of society in the future.
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