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Joan Garcia-Perales
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Selart European University, Rector
PhD in Psychology
joangarciaperales@gmail.com

Abstract

Artificial intelligence (Al) is transforming psychology and psychiatry by offering innovative
tools for diagnosis, treatment, and patient care. Al systems are capable of analyzing speech, text,
facial expressions, and behavioral patterns to identify mental health disorders. This paper shows the
most widely used Al applications in the field of psychology and analyzes the pos and cons of Al in
therapy. The advantages of Al are clear; however, significant challenges remain, including concerns
about data privacy, ethical issues, and the absence of human empathy in automated systems. While
Al cannot replace doctors, but it can be a complement to improving traditional approaches to mental
health care and research.

Keywords: Al applications in psychology, therapeutic chatbots, digital tools, psychodiagnosis
with Al

Introduction

Acrtificial intelligence (Al) is fundamentally transforming various fields, and psychology and
psychiatry are no exceptions. With the rapid advancement of technology and increased access to vast
amounts of data, Al is providing new tools and methodologies that enhance the ways mental health
professionals diagnose, treat, and support their patients. From chatbots delivering immediate
emotional support to sophisticated systems analysing behavioural patterns, Al is facilitating broader
and more efficient access to psychological care. Moreover, these technologies promote a more
personalized and evidence-based approach to psychological therapy, enabling patients to receive the
assistance they need more effectively and at any time.

Applications of Al in psychology.
Several applications emerge every day in the field of psychotherapy, below we present the most
current ones grouped by their functionality:
1. Mental Health Chatbots

Woebot!: Developed by Woebot Health, this chatbot employs cognitive-behavioral therapy
(CBT) techniques to provide emotional support. Through text conversations, Woebot assists users
in identifying and challenging negative thoughts, fostering self-reflection and emotional well-being.
Available 24/7, it allows users to engage whenever they need assistance.

Wysa?: Similar to Woebot, Wysa is a chatbot designed to provide emotional support. It employs
a conversational approach to guide users through self-help techniques and CBT exercises.
Additionally, it offers tools for mood tracking and reflection on emotional experiences, helping
users build coping skills.

! World's Best Digital Health Companies 2024, https://woebothealth.com/, (accessed on 18 November 2024).
2 Accessible mental health support for everyone, anytime, https://www.wysa.com/, (accessed on 18 November 2024).
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2. Assessment and Diagnostic Platforms
Koko?: This app utilizes Al to analyze users' language and identify signs of emotional distress.
Through its chat interface, Koko offers support and resources to those in need. Furthermore, it
integrates with other platforms to provide real-time assistance, facilitating the identification of
mental health issues.
Ginger*: This platform combines artificial intelligence with human care. It provides mental
health assessments and connects users with mental health professionals for therapy, all through
its app. Al is utilized to deliver personalized recommendations and track user progress.
3. Therapy and Progress Tracking Applications
Youper®: Youper is an app that employs a chatbot to guide users through conversational therapy
sessions. It allows users to record their emotions and reflect on their emotional well-being. As
users interact with the app, Youper collects data and generates progress reports, helping users
identify patterns in their mental health.
Moodfit®: This app offers tools for tracking mood, setting goals, and accessing educational
resources related to mental health. Moodfit utilizes Al algorithms to tailor self-help
recommendations and suggest strategies based on user responses and progress.
4. Data Analysis and Prediction
Tess’: Tess is an Al-based emotional support system that communicates with users via text
messages. It analyzes conversations to detect signs of emotional crises and provides
personalized interventions while tracking the user’s emotional state over time.
Mental Health AlI®: This category encompasses tools that analyze large volumes of mental
health data to assist professionals in making more accurate diagnoses. These applications
employ machine learning technigues to identify patterns in mental health data, allowing for a
more personalized approach to patient treatment.
5. Emotional Recognition
Affectiva®: Affectiva develops technologies for emotional recognition that analyse facial
expressions and vocal tone to gain deeper insights into individuals' emotions. This technology can
be applied in therapeutic settings to assess patients' emotional responses during sessions, enabling
therapists to adjust their approach accordingly.
Emotient: Acquired by Affectiva, Emotient uses Al to interpret emotions through facial
recognition. This technology can be beneficial in therapy and in research on emotional responses,
facilitating a better understanding of how patients feel at any given moment.

3 Koko is filling this gap and providing scientifically-supported tools to help those who are struggling, -
https://www .kokocares.org/(accessed on 18 November 2024).

4 Mental healthcare for every moment, https://www.ginger.io, (accessed on 18 November 2024).

> Your Emotional Health Assistant, https://www.youper.ai/, c

6Tools & Insights for Your Mental Health, https://www.getmoodfit.com/, (accessed on 20 November 2024).

7 When I feel stuck, Tess helps me look at the situation in a different way, https://www.x2ai.com/uprisehealth,
(accessed on 20 November 2024).

8 Mentat Ai - Your Mental Health, https:/play.google.com/store/apps/details?id=com.ai.mentat&hl=en,

(accessed on 21 November 2024).
*Humanizing technology with Emotion Al, https://www.affectiva.com/, (accessed on 21 November 2024).
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6. Learning and Training Resources SilverCloud'%: This platform provides evidence-based
mental health intervention programs. It leverages Al to adapt content to users' needs, offering
access to a variety of self-help tools and educational resources about mental health.

Challenges and opportunities

The use of Al in psychiatry and psychology presents both challenges and opportunities. Al can
enhance mental health monitoring, treatment planning, and personalized care by providing
unprecedented insights into complex human behaviours. However, the integration of Al also raises
concerns around issues like privacy, bias, and the limitations of using algorithms to address inherently
human challenges.

Artificial intelligence in psychology faces several challenges, such as:
1. Ethical Concerns: Ensuring that Al apps in psychology prioritize patient confidentiality and privacy
by implementing robust data protection measures, obtaining informed consent, and maintaining
transparency in data usage. Ethical considerations also extend to issues such as algorithm
transparency, accountability, and the potential impact on the therapist-patient relationship.
2. Bias and Fairness: Addressing the inherent biases present in Al algorithms used in psychological
assessments and interventions. This involves regular auditing and testing of algorithms to detect and
mitigate biases, ensuring fair and equitable outcomes for all individuals, regardless of their
background or characteristics. It also requires ongoing education and awareness among developers
and users about the potential biases in Al systems.
3. Lack of Human Touch: Balancing the practical benefits of Al apps in psychology, such as
scalability and efficiency, with the emotional and empathetic support that human therapists provide.
Integrating elements of human touch, such as emotional intelligence and interpersonal connection,
into Al applications can enhance the user experience and ensure that patients feel supported and
understood.
4. Data Privacy: Safeguarding patient data from unauthorized access, breaches, or misuse by
implementing robust data security measures, encryption protocols, and compliance with data
protection regulations such as GDPR. Transparency about data collection, storage, and usage
practices is essential to build trust with users and ensure the ethical use of personal information.
5. Regulation and Oversight: Navigating the complex regulatory landscape governing Al applications
in psychology, including compliance with healthcare laws, data protection regulations, and ethical
guidelines. Collaborating with regulatory bodies, industry experts, and stakeholders to establish clear
standards and guidelines for the development and deployment of Al apps can help ensure ethical and
responsible use of Al technology in mental health care.

However, artificial intelligence applied to the field of psychology also offers us numerous
opportunities for psychotherapeutic practice, such as:
1. Personalized Treatment Plans: Harnessing the power of Al to analyse vast amounts of patient data,
including genetic information, medical history, lifestyle factors, and treatment outcomes, to develop
personalized treatment plans tailored to everyone’s unique needs and preferences. This personalized
approach can improve treatment efficacy, patient outcomes, and overall satisfaction with mental
health care.

10 Evidence-based, digital mental health and welloeing courses, https://www.silvercloudhealth.com/,
(accessed on 21 November 2024).
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2. Remote Monitoring and Support: Leveraging Al-powered tools to provide continuous monitoring,
assessment, and support for individuals with mental health issues, especially in remote or underserved
areas where access to traditional mental health services may be limited. Al apps can deliver real-time
feedback, reminders, coping strategies, and crisis intervention services to help individuals manage
their mental health effectively.
3. Predictive Analytics: Using Al algorithms to analyse patterns, trends, and correlations in mental
health data to identify early warning signs of mental health issues, predict future outcomes, and
recommend proactive interventions. By detecting subtle changes in behaviour or mood, Al apps can
help prevent crises, reduce hospitalizations, and improve long-term mental well-being.
4. Virtual Therapy Sessions: Offering virtual therapy sessions through Al-powered platforms,
including text-based chatbots, video conferencing tools, and immersive virtual reality environments,
to increase access to mental health care and overcome barriers such as geographical distance,
transportation issues, and scheduling conflicts. Virtual therapy sessions can provide a convenient and
confidential way for individuals to receive therapy from licensed professionals in a familiar and
comfortable setting.
5. Behavioural Insights: Leveraging Al to analyse a wide range of behavioural data, such as social
media activity, smartphone usage patterns, physiological responses, and speech patterns, to gain
valuable insights into individual mental health status, preferences, triggers, and coping mechanisms.
These behavioural insights can inform treatment decisions, identify personalized interventions, and
track progress over time, leading to more effective and data-driven approaches to mental health care
delivery. By proactively addressing the challenges and maximizing the opportunities presented by Al
apps in psychology, mental health professionals can harness the transformative potential of Al
technology to enhance patient care, advance scientific knowledge, and improve mental health
outcomes for individuals around the world.

Overall, the opportunities presented by Al in psychology and psychotherapy are significant but
must be carefully balanced with the challenges to ensure the ethical, responsible, and effective
implementation of these technologies.

Conclusion

Al applications in psychology present both opportunities and challenges. On the one hand, they
can enhance access to care, improve diagnostic accuracy, and provide personalized support for
patients. Artificial intelligence can analyse large datasets to identify patterns and trends that aid in
diagnosis and treatment planning. Additionally, Al-powered chatbots and virtual assistants can offer
round-the-clock support and resources for individuals seeking mental health assistance.

However, the integration of Al in psychology also raises ethical concerns. It is crucial to ensure
that human intervention and oversight remain central to mental health treatment, as algorithms can
perpetuate biases or make mistakes that could have serious consequences for patients. Additionally,
the privacy and security of sensitive patient data must be rigorously protected as these technologies
become more prevalent.

As these Al applications in psychology continue to evolve, it is essential that developers,
researchers, and clinicians work collaboratively to uphold ethical standards, prioritize patient well-
being, and maintain the human touch that is so vital in the field of mental health. Striking the right
balance between leveraging Al's capabilities and maintaining human expertise will be crucial for
improving mental healthcare outcomes.
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opwagpwynpnnubpp  dwnpnud - thu, Rt huswhuph  nbwpbpnd,  nhppbpnwd N
hpwyhdwyubpnw £ htwpwynp (hubine Yhpwnt] wphGunmwlwu hunbGlunp: Uwlwu,
2010-wywt pwywuubpp 2pownwpdwihu thu wju wnnwind, np ghwniygjwu pnnp
puwgwywnubpnd  punhwupwywtu  &und  ulubight  gnpdwdt  wphbunwywu
pwuwlwuntejwu punndhtu hwwnyniegyniuubipp:

2020-wywu pJwywutbphg uluwsd, wju UGpwnwlywu Ybtpwny wnwpwnbuwy
nnpnuinwiinbfuthywih dhongny ubipfunidnd b wdbuopjw Yywup ni wpwnwhwynynd k
wnwnupu gnpdnwitingjwu dbg: (dtiplu, dhusk nwpwdwpun  jnippupwugnp wuhwun
niubtwint £ wuduwlwu, hpbu uywuwpynn wphbunwlywu huwnbtyunh gnpdhpwowpp’
punhniy wju Ywpnn £ wpnwhwjndtp ynuypbin  nbuuhyuwywi  nwdnwdubpny: Uw
thnihnfubine £ n's dpwju wnopjw Ywupp, Yppenigjwu npwyp, wy tw'll uywndwu
Jwnnigqwdpu ni wpunwnpnyjwu  Junnigwlwpgp, Jbpwihnfubine £ wnuwnbunyejuu
hwuwnwunnieuwlywu ywwnytipp: Updnyph dhowqgquiht hhduwnpwdh thnpdwgbnubiph
nhwnwpydwdp nw ninnwyh, pE wuninnuyh wgnbgnie)ntt £ pnnubiint hwdwuwphwjhu
nuwnbuniejwu woluwwnwwntintiph 40 wmnynuhg wytijhh Yypw':

Spwlwuniejwt wluwpy.

DYnbu 1770-wywu  pwywuubphg uyhgp £ wnund nwuwlwu wnbunyejwu
opowuwyubipnd dwnwgwd wju hwpgwnpnuwip, L ghnwwbuuhywlwu wnwopupwgn
hus swihny £ wgnnw woluwwnwywndh pwpdpwgdwt Yypw, nppwuny b bwyywuwinnid unp
woluwwmwwinbinbph  umbnddwup UL gnpdwqpynieyuu  tjwqdwup®:  Fwuwlwu
nunbiuwghwnwlwu pulwdwdp ghnwwmbfuuhywlwu unpwpwnpniejniuutph Ubpnpdwdp

' https://www.imf.org/en/Publications/Staff-Discussion-Notes/Issues/2024/01/14/Gen-Al-Artificial-Intelligence-
and-the-Future-of-Work-5423797?cid=pr-com-SDNEA2024001 /Ununp' 20.11.2024/: "w  ninqulhnpbu
wpdwuwgpnud £ Gplnyph npuwlwt b pwgwuwwu Ynndbpp, htuswbu twle ninbugnd £ pwguuwyw
hwuqwdwupubph «ytuuwgnpdniubinigjwu» huwpwynp Yuubignudp:

2 A. Cwmur, MccnemoBanne o mpupoie M HpuuMHAX OorarctBa Hapoxos; M., Msa. CouuanbHO-IKOHOMHYECKOH

nuteparypsl, 1962, c. 80 — 88.
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wybGjwunwd £ woluwwnwup nbunipup tywndwdp ywhwuownyp, npu | wwjdwuwynpnid
£ wouwunnnubiph unghwjwlwu yhdwyh pwnpbjwyndp:

Cwoyh wnubiny wju hhduwfuunph Ywplnpnieniup, npwt  wunpunwpd |
wwpniwynd  dwppujwt  nuwnbuwghwngeniup: L<bnwhwjwg  Ybipndnigjudp
ubpyuwjwgywd £ wju Jdhupp, np ghnwwnbuthyuwywu  unpwpwpnyejudp  dwpnnt
w2fuwwnwupp thnfuwphuynwd £ «dbptiuwjwgdudp»®:

Shwwlygbin wyu putwpynwiubph Yuplnpniejniup, hwuwpwwywu gnpdhsubpp
U pwnwpwlwu deluwpwuubpp pwqihgu wunpwnwnunw Gu wyjw hhduwfuunphu: Wu
hwdwwbipunnud, Ugfuwwnwuph dhowqquiht  Yuqdwybpwniejwtu  thnpdwgbinubipp
nhunwplydwdp, wphGunmwlwu  hunbitynp  gnpdwoényeniup - wwjdwuwynpbint  §
wofuwwnwontuih - Ywnnigjwdpwiht  thnthnfunieyniup, npp wlb  hp  npwlwu
wgnbigniiniut £ niubuwint woluwwnwuph wpunwnpnnuwunyjut pwpdpwgdwt ypw:

UphGunwlwtu hunbtYnp ubpppdwu huunhnnighnuwp Ynndkpp

Unghw|-hwuwpwwywt hwpwpbipnigniuubph hnfuwybpuydwt wpnh o2powuntd
qupgwgwd U qupqugnn dh 2wpp bGpypubp qwjunpbu ubpnund Gu wphGunwywu
hunbGywp  wnunbunyeyjuu  dbg:  Ujuniwdbuwjuhy, nw wnwowgund £ npnawlyh
pwpnnigjniuutin: Lwfu, hwdwwpqwiht wnnwWny nunbunyEjwu dbe wphbunwlwu
huwnbitywnph  ubpnpdwtu L wjunpbu gnpdwéddwu  wnnwing  wuhpwdbtion |
hwdwwwwwufuwt  hdwnneyniuubph npnowyh  wwowp, nph pwgwlwnyenitup
funspunnunnid £ wbhuuninghwlwu  qupgqwgdwun, wnunwnpnnwywunyejwu
pwpépwgdwup: Pwgh npwuhg, wnwug hwdwwywunwuluwu Gupwlwnnigywdpubtiph
wnlwjnyejwu,  wnwug qupgugwd  hwoynnuywu  wnbuupyuwh b pYwhu
wbfuuninghwubph  gnnuyEjwt, npp hwéwfu Wwywund £ hwnwwbu qupgqugnn
Gpypubpnud, wthtwp £ wwwlybpwgub] wphGunwlwu  hunblGynh  Ubpnpnwdp
wnuwnbiunyjwu dbg: Hinlwu, |hwpdtip duwynpwd sk wju pudpnunwip, np wbwp L
duwynpbi| dJwuuwghwnwgywsd Ywnnygubin, npnup Ydowybu wphbumwlwu huwnbtynp
ubipnpdwt pwnwpwlywunyeinwup, Yninnnpntu b Yhwdwywnpgbu wyn gnpdpupwgp: Wu
wnnuny Ywpnn £ nwnignnuywu (hub] Gdpnywywu Upnyejwu, huswbu twl UUL-h
thnpép: Wn  Gpypubpnud gnpdniu Gu wwpwwnbuwy  YJwnnygubp, huswyhuhp  Gu
Gypnwwlwu UphGunwlwu huwnb|Glyunh Uywuup (European Al Alliance), UU U-h Ugqujhu
wphbunwlwu hunblEyunp nwgdwwpwywu hwuduwdnnndp (National Al Initiative
Office): “pwup JGdwwbu Jwunuwlwpgnwd Gu  wndu| nnpund - dwywynn
gnpdpupwgubipp' ogunwwbptph huwpwynppuu Wwonwwuyws ndjwiubph hhdwu Ypw
Guwynpnwd tu  unghw-hpwywlwu  hwdwwwunwufuwt  dhowdwyn, wwwhnynd b
hupuwsatuwun, wywnndwnwgywd npnanudubip Ywjwgunn hwdwlwpgbph
donwnhwnwnpynidp, uwhdwund Gu UphGunwlwu huwnbiGynh Yhpwndwl ninpunutpp,

3 M. Brayr, DKOHOMHMYECKasi MBICJIL B PETpOCIEKTHBE; M., Jleno, 1994, ¢. 220 — 223, 236 — 240.
4 https://www.ilo.org/resource/news/generative-ai-likely-augment-rather-destroy-jobs /Uniinp" 19.11.2024/:
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huswbu twl Yuwunuwynpnu GU wudwnwugnyejwt b pupbdwppnipjuu swihwupoubpp'
wwwhnybnd hwupnygjwt Junwhnientup unp nbjuuninghwubiph uwwndwdp:

2wpgwgwdé  bpypubpnd whwwlwu  Shuwtuwynpdwdp, dwutwynp
Uwfuwadbnunigjwdp ghunwhbunwgnunwlwt  hwunmwwnngentuubpt hpwlwuwgunw  Gu
nwqiwjwpwlwu  wnwouwhbppeneny’  hnswlwd  wphbunwlwu  huwnbtlynp
qupwqugdwup b ubpnpdwup ybpwpbpnn twfuwaqdtp, npnup ninnywd Gu Yyhpwnwywu
inbuwuyntuhg wnwowgnn Yunwuqubiph sGgnpwgdwup: Ujunwwdbuwjuhy, qunpqugnn
Gpypubipnd  wphbunwywu hunblGynp  Jwjuwdwdw] Yhpwndwup  funspunnunnd k
hwlwwwwwufuwt  Bupwlwnnigwdpubph'  npwlyw|, wpwqwugnpd  hwdwgwugh
hwuwubhnypjwtu pwgwlwjniejniup, wphGunmwywpd, pwpép npwlwynpnd nwubignn
nGuniputtph  uwwynyeyniup:  UphGunmwwu  puwnblGynh  gnpw;  wwhwugwnyp
punuyunudp Ywpnn £ bwwunb] qupgugnn tpypubiphg /uwludwehd/ npwljwg
dwutwgbwnubph wpunwhnuphtu nbwh qupqugws tipypubip, nw k| hp hbpehu funpwgunwd
£ 2Gpunwynpnudp nyjw) ptwgwywnnid:

Uphbunwlwtu punmblElnp  gnpdwédiwt quwhwnmdwt  wnunbuwlwu
pwnunphgubipp

Lbipyuynid, dhowqquiht  nmwpwwnbuwy Ywqdwybpwniyeniuubp qpunwsd Gu
nuwnbunigjwu  wwppbp §nintpnd wphbunwywu  pwuwwunejwt  ubpwndwu nt
gnpéwddwu  hwdwpytiph dowydwdp: Uju  wnbuwuyniuhg Ywplunp £ hwdwpynid
wphbunwlwu huwnbtynp ubpnpdwt, qupqugdwt nnnuejwdp  hwnlwgndubiph
imbuwywpwp Yohnp Gpypph wbinwlwu pntinud, huswybiu twl <LU-h Yunnigwdpnid:
Sunbunipjwt  dby dwdwuwlwlyhg ni fupunn  Unpwpwpwlwl o wju  npuip
huuwnhwnnighnuw| upwuwynyejwup yepwptipnn gnigwuhsubphg Yunbip § wnwuduwgub’

_ wphGunwlywu huwnbGyunh qupgugdwt negnpdwddwt ninnniejwdp Yuwwnwpynn
ubpnpnwdubiph dtdnieyniup,

_ inunbuniejwt dby, huswbtiu bwl wnwudhu §nintipnd wphGunwywu huwnttynp
gnpéwodwu dwlwpnuwlyu nt «yuudwu» wunmhbwup,

wphbunwlwu puwnbitynh qupqugdwtu puwqwywnh  wfuwwnwntwih
nhuwdhluw,

wphGunwlwu  puwnbGGlunnd  ninpppwd wpunwnpnnuwunyjwu
gnigupgubipp,

_ wphbunmwlwu huwnbtynh unpwpwnpnignitubiph swthwuhaubpp
b wyu:

Wju gnigwuhgutiph nhunwpynwip hwnluwwbu Yupunp £ wjupwuny, nppwuny np
nw huwpwynpniginiu £ pudbinnd pwuwlwwbiu swihbp nt npuwywwbiu  quwhwunb)
wphbunwlwu  hunbGlGynh  wpnwnpnnuywuneiniup,  dhypnnbnbuwywu L
dwypnunuwnmbuwlwtu nbuwuyniuhg ubpyujwgunud £ win «Gwuwwwphny» unbndwd
numbuwlwu wpdtipp, wpwwgnind £ wphbunwlwu  hunbGyunptu ubpnpdwuu nt
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gnpéwddwut  wnusynn  wpnnuwgpbph pwuwlyp,  npwyp,  wnbluuninghwywu
wnwopupwgn:

Wunwidbuwyuhy, wpu gnigwuppubph  dowynwdp  Ywpnn £ ninblgyb)
huuinhwnnighnuw| pwpnnieinituubpny: “thgnip' hwyyh wnubing nyjw) puwgquywnh fuhuwn
unpwpwpwlwu  punypp®, wbfuuninghwubph  UGpwnwlwunyeinup L npwug
thnthnfuwwunyejwu npuunpnudubipp, wnw Gu nwpwdwjuneniuubn wphGunwywu
huwnbtywnh L wphbunwywu pwiwywunyejuu uwhdwudwu b gnpdwddwu nuwownnud,
huswbu twl' swihnnuwunyejwt wwpwgwynid:

Uwunwlwu wnunbuwlwu hwpgnwdubpp, indjuiubph hwjwpwgpdwu nwuwlwu
dbpnnutipt punhwupwlywu gnpdéwddwdp Ywpnn GU wpryniwwybin gihub;: Unghw-
hwuwpwlywlywu wnwopupwght YGpwptpnn htunhnnghnuw| wju dwpunwhpwybiph
hwnepwhwpdwt hwdwp  wuhpwdbon £ hwdpunhwunyp  hwdwgnpdwlygniejniu
ypbwwgpwlwu gnpdwlwnipnituubph, ghunwhbunwgnunwywu hwunwwnnieniuubph
dhowqgqwjhu Ywnnygubiph dhol,, npnwbiugh huwpwynp |huh pwgwhwjnt| wphGunwywu
huwnbGywnh  hwunwwnniebuwlwlu, wunbuwywu wnwybjugnyt  dwdynypp: Pwgh
npwuhg wuhpwdbiow k hwoyh wnub wju gnpdhph ubipnpdwu Yupbwunl, dhouwdwdytin
nt  GpYywpwwlb  hGwnbwupubpp, ptuswybu twl  pwpnnenibubp Gu - wnwowund
unpwpwpwlwu wju Swyh gnwn /wnwuduwyh/ hGnmbwupubpp hwodwpytihu, pwuh np
wphbunwlwu huwnbGynh gnpdwddwu hwdwp wuhpwdbyn Gu hwdwwwwnwujuwu
hdwnnyeynwiutip, nbluuhyuwywu ngjwiutp nt nbuuninghwubp:

Lbpywynw wouwwnwuptbp tu ppwlwuwgynud, npwbugh twb win hwdwpeytph
hpdwu Jpw (hwodyh wnubind pwqldwpehy Gupwhwdwpeytp) huwpwynp [hup
nwuwlwpgbi] qupgwgwd n. qupqugnn tipypubiph nunbunie)niuubpp®: dwdwuwywyhg
dwpunwhpwybpubpht nhdwywbiny,  huswybu  twlb  wphbunwlwu  hunbGYnp
ghpdwodwl  unghw|-huunmhwmnghnuw|  huwpwynpniyniutpp . hwodh  wnubing
wuhpwdtinnieinwu £ dwgnwd dowyb unp hwdweybp nu swihdwu dninbgnudubip, npnug
hpdwu Jpw Ywpbh E wnwdb bhwdwywpihwly quwhwunb  hwuwpwlwywd,
nuwmbuwlwu dhowdwjpnid npulinpynn thnihnfunyeyniutiipp:

Uugnipun, wju gnigwuhoubiph hwodwplydwu wnwuduwhwwnyniejniuubiph ni npwug
dowldwu dbpnnwpwunigjwu  Ybpwpbpwp  hnpdwghnwlwu  quwhwunwywuubpp
wmwppbpdnd Gu, wjuniwdtuwjuhy wdjw; hhduwhwpgh Ybpwpbpw| gpbiet pninpp

> Cwunwuwnebuwlywu  deluwlybpyn  wphbunwlwu  punblbynp  jwjiuwdwdw|  gnpdwdnieiniup
nuwnbunyejwu dby tywuwnnd £ ghnwwnbjuthywlwt wnweopupwght nt udwubgynud £ «nblutninghwywu
htnwihnfunypjwu»  ppwlwuwgdwup:  Uwunghw|-hwuwpwlwwu,  huunhnnighnuwj-inunbuwlwu
hwpwpbpniejnwuutpp npwlwywu  unp Jwlwpnwyp bGu  pwpdpwgpb, nph hnujuwwygqws,
«dnyunhwyhywuinpy»  htnmbwupubpt bwwbu  wbuwubih Yphubt  wnwophyw  wnwutwdjwyubpnud:  Wu
huwpwynpnipntuu nt dwpunwhpwybpp sghinwygnn b wuwmbunn wqgbipu nu wbinneniiutipp hwynuybint
tu ghnwwnbluupyulwu nwonh Ginuwwwhh nhppbpnd’ vwhdwuwgwyting hpbug hblwgqw qupgqugdwu
huwpwynpnipyniuutipp:

¢ https://oxfordinsights.com/wp-content/uploads/2023/12/2023-Government-Al-Readiness-Index-1.pdf /Ununp'
21.11.2024/:
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hwdwywnpdhp Gu, np wjn gnpdhpwywqip wbwnp b wuhwwwn ubpnubp nu Yhpwnb;
inunbuwwi gnpdniutinyejuu quwhwwndwu hwdwn:

®njuwnusnieiniuubinh wju  whpnypenw, ubplwind ubpnpdt £ UphGunwywu
huwbitywunh wpunwnpnnuwuniejwu swihdwu gnpdwyhgp: Uju ninnnijwdp hwdwpybp
dowyblhu hwodh Lt wnuynd wnbwnbunygjwtu  nwppbp nnpunutpnud - UphGunwywu
huwmbtyunph ubpnpdwtu swihp bW npw wqgnbignyeniup dhoht  punhwuniyp  dwfupbipp,
uwhdwuwjhu dwfupbiph, wpunwnpwuph thnthnfunyejwt Yypw: Uu wwpwaqunid, wbwnp
hwoyh wnub] bwl dwdwlwyh fubwinnnpjwu hwugqwdwupp, npnanwdubiph punnwdwu
wpryniuwybnnypjut pwpdpwgdwu npulinpnwdutpp, unpwpwpnyenubbph ubipnpdwu
wuwinphbwup, huswbiu uwl wtitnp N yGuwmpnuwuw|  «dwpn-dbpGuw»
hwdwagnpdwygnypjwu, utipnwotwly woluwwnmwuph hpwlwuwgdwu Yypw:

Lwonpn Yuplinp gnpdwyhgp Ywpnn £ wpwnwgnitip hwydbpjw] wpdtiph unbnddw,
unp  wpwnwnpwwnbuwyubph wpunwnpnpjwt pupwgpnd  UphGunwlwu  huwnbtywnh
Yhpwndwt, Ywnwdwpdwu L Ywnwldwpbhnpeuwu pwpdpwgdwt  wuwmhbwup: Wu
nbwpnw, wtwp L hwoyh wnub| unbndwd wpryniuph npwlwywu b pwuwlwywu
thnthnfunyegniup’ wwypdwuwdnpdws  Uphbunmwlwu  buwmbltlwh  gnpdwddwu
dwlwpnwyny:

Jdbpngpjw) dwupwdwutnieyniuubiphg pwgh, hwwnjwwbu d6d Yupunpnieginiu niup
twl pwpbwppnpjwt bW pwpnughunwywu Ynndbph putwpynwip: LepYwynd, wyu
wdbuh hpdwu dJpw, dhowqgwiht Ywnnygubpp hwdwynndwuh woluwwmwupubn Gu
hpwlwuwgunu hwuwpwwywu wnunbuwlywu Yuwupnd UphGunwywu buwnbtlunp
ubpnpdwt ninnnigyudp whnnejwu dGntwpywsd wupubph quwhwwndwl, unghwi-
huunmhwnnighnuw|  «wwwpwunjwdnyjuu»  wpdunpdwu  hwdwpyh  dowlydwu
ninnijwdp’: SYyjw; hwdwphyp pwnyugws t pwqiwphy Gupwhwdwpeytiphg, npnug
hpdpnid wnlw Gu quwhwwwlwuubp Gpypnw gbpwpwquagnpd hwdwlwpghsutipp
wnYywjniejwu, hwdwgwugh hwuwubjhnyejuu, hwdwgwugh wpwgnyejwu, <LU-h dby
UphGunmwlwu buwnbtynp  ubpnpdwt  Sdwiuunwdubiph  hwpwpbpwywtu  dGéniejw,
dwpnwjpht - Juwwhwwih, win puwgwdwnnd  woluwwmwupubp  dwywinn  wudwug
pwuwlywlywu nt npwlwlwu Ynndbpph, hwdwwwunwufuwt Gupwywnnigwdputiph
wnYywjnizjwu W dph 2wpp wj| hwuqwdwupubiph ybpwpbpuw: Wn wdtup ubpyuwjwgywsé
punhwunin hwdwpyny (C.£.)°%, npu £ pwnyugwd £ Gpbip hhduwywu pwdhulbiphg,
hugwhuhp U

U) ywnwlwpnigjwu Jupwd punwpwlwunieginut £ wphGunwlwu huwnbtyunhp
ubpnpdwt fupwfunwdwu ninnnyejwdp,

7 https://oxfordinsights.com/ai-readiness/ai-readiness-index/: Ununp' 01.12.2024:
8 https://oxfordinsights.com/wp-content/uploads/2023/12/2023-Government-Al-Readiness-Index-1.pdf/ /Ununp’
21.11.2024/:
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F)  tnuph
dhypnhtunhwnnighnuw L
inGuwul)nibhg,

nuwnbuntejwl

wbfuuninghwywu
dwlpnhuunhwnnighntiwy

huwpwynpnieyniuubpu &Y'

wwwinpwunywdnipjwu

%) hwdwwywwnwufuwt Gupwywnnigwdpubnh wnyw)nyeiniut k:

Unyniuwly 1.
L./& Epypubpp L& uw) P) 9)
1. |[UUUL 84.8 86.04 | 81.02 | 87.32
2. | Uhuqwuwnip 81.91 90.4 66.19 | 89.32
3. | Uughw 78.57 82.5 68.8 | 84.42
4. | Shujwunhw 77.37 88.34 | 60.36 | 83.39
5. | Ywlwnuw 77.07 85.3 64.73 | 81.17
6. | Spwuuphw 76.07 84.03 60.4 83.8
7. | <py. Ynpbw 75.65 87.55 | 54.36 | 850.2
8. | Ytpdwupw 75.26 80.78 | 63.28 | 81.72
9. | Bwwnuphw 75.08 80.76 | 56.85 | 85.61
10. | Lhnbipjwunubip 74.47 78.9 61.96 | 82.55
11. | ‘twupw 73.91 84.11 59.98 | 77.65
12. | Uunpwihw 73.89 83.34 | 52.57 | 85.75
13. | Lnpytghw 72.71 81.77 | 54.97 | 81.40
14. | Cbinhw 72.55 74.7 62.71 | 80.26
15. | Ujuuinphw 72.37 77.69 | 56.43 | 82.98
16. | 2huwuwnnwt 70.94 77.32 | 60.76 | 74.75
17. | Eunnupw 70.86 80.54 | 52.52 | 79.54
18. | hnjwunhw 69.82 71.51 56.96 81
19. | Lnipubidpnipg 69.41 83.11 46.51 | 78.6
20. | Uwwghw 68.71 79.99 | 5413 72
21. | cybjguphw 68.57 57.33 | 62.96 | 85.42
22. | Mnpunnwqwihw 68.28 80.48 | 50.95 | 73.42
23. | hvwjhw 67.63 76.61 | 50.98 | 75.29
24. | buywuhw 67.47 72.86 | 50.96 | 78.6
25. | Phghw 67.28 73.09 | 56.02 | 72.74
26. | hupwyb 65.46 53.68 | 66.29 | 76.42
27. | 2bluhw 65.17 7225 | 47.72 | 75.55
28. | Ppwghihw 63.7 72.44 | 45.08 | 69.31
29. | Pwpwp 63.59 69.64 | 44.31 | 76.81
30. | Lhnghw 63.33 75.31 43.7 | 70.99
31. | Lkhwuwnw 63.1 69.79 | 46.84 | 72.66
32. | (Gwjwun 63.03 77.21 41.33 | 70.55
33. | Mnwwuwnwt 62.92 7413 | 43.38 | 71.26
34. | <unwuwnwu 62.58 7518 | 49.39 | 63.17
35. | hunnutighw 61.03 76.24 | 43.48 | 63.38
36. | {ntuqwphw 60.66 69.96 42.2 | 69.82
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37. | Mipnigyuwy 60.57 74.4 35.32 | 71.99
38. | [@nipphw 60.51 75.08 | 42.32 | 64.13
39. | Lwwnyhw 60.3 72.07 | 38.57 | 70.27
40. | Linp RLjwunhw 60.18 51.85 | 47.05 | 81.66
41. | Pnynwphw 58.64 66.04 | 38.17 | 71.73
42. | <nluwuwnwt 57.95 55.92 | 48.37 | 69.56
43. | Upghunhtw 57.72 70.31 35.27 | 67.59
44. | Ubpphw 55.57 7429 | 3713 | 55.3
45. | Mbpnt 54.87 7015 | 32.29 | 62.18
46. | dhtinuwd 54.48 69.04 | 37.82 | 56.58
47. | Mypwhuw 53.29 68.93 | 36.18 | 54.75
48. | Gghwywnu 52.69 68.19 | 40.11 | 49.77
49. | Ukipuhyw 50.37 43.08 | 39.55 | 68.49
50. | Lnuybje 49.86 38.14 | 40.58 | 70.85
51. | unpJwpehw 49.34 42.25 | 39.35 | 66.42
52. | Mwquwfuunw 48.56 48.56 | 30.97 | 66.13
53. | Unbppwowu 48.15 55.86 | 30.77 | 57.82
94. | Lhpwuwu 47.62 50.56 | 36.99 | 55.31
55. | Unuwnbubgpn 47.15 40.21 35,53 | 65.7
56. | Uunnpw 46.25 38.82 | 35.04 | 64.9
57. | [dnwhu 46.07 48.31 | 38.47 | 51.44
58. | Pwugwunb 46.04 57.96 | 26.07 | 54.1
59. | Nnuwtnw 45.39 67.82 | 27.87 | 40.48
60. | <wjwuwnwu 45.22 43.5 33.58 | 58.57
61. | Mwuwdw 43.91 38.33 | 33.26 | 60.15
62. | Nigpblunwu 43.79 49.07 24.8 | 57.49
63. | Uwpnyn 43.34 37.54 | 35.69 | 56.79
64. | Upwuhw 43.26 4253 | 31.97 | 55.28
65. | Unnnjuw 42.97 42.69 | 28.21 | 58.02
66. | Ukutiqu) 42.58 59.65 | 27.67 | 40.43
67. | Mwyhuwnwu 42.2 43 34.07 | 49.53
68. | hpwu 42.07 31.56 | 38.77 | 55.88
69. | Ypwuwnwu 41.27 4196 | 30.33 | 51.5
70. | Ptuhw 40.19 40.03 | 28.95 | 51.58
71. | Pwppwnnu 40.13 33.53 | 32.87 54
72. | Lhgbphw 39.88 4494 | 2449 | 50.21
73. | Sphupnwn bW Snpwlyn 39.44 32.7 32.25 | 53.38
74. | PGlwnnw 39.2 30.95 | 32.28 | 51.38
75. | Ununnjhw 38.99 3583 | 27.71 | 53.43
76. | Swohluwnwu 38.78 53.18 | 20.41 | 42.77
77. | Mwpwqyuwy 36.85 37.45 | 24.32 | 48.79
78. | Pnuupw U <btpglignyhtuw 36.49 27.92 | 31.68 | 49.86
79. | Uidhp 35.99 30.1 30.56 | 47.3
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80. | FJwptdwjw 65.76 29.55 | 2494 | 52.78
81. | Ynipw 35.52 35.32 | 27.09 | 44.15
82. | Lwdhphw 35.37 32.02 28.3 45.8
83. | Pnjhdhw 35.25 28.47 | 26.66 | 50.63
84. | Gpbuwnw 34.63 27.77 | 25.48 | 50.65
85. | Niqwunw 33.44 38.06 | 20.96 | 41.3
86. | hpwp 33.4 28.86 | 29.07 | 42.26
87. | Swpnu 33.09 25.12 | 27.67 | 46.47
88. | Swuquuhw 32.86 3546 | 20.71 | 42.42
89. | pnywhw 32.59 37.29 | 20.35 | 40.1
90. | Gwuw 32.58 34.66 | 23.23 | 39.87
91. | Rwdphw 32.36 32.32 | 20.33 | 44.42
92. | Ywuwuwnnt 31.91 26.19 | 25.23 | 44.32
93. | Ywdpnohw 31.88 27.93 | 22.53 | 45.17
94. | [nippdblUunwl 31.17 20.05 | 30.51 | 42.94
95. | Ujwudwnp 30.91 21.63 | 27.98 | 43.14
96. | Lbww 30.77 31.04 | 2421 | 37.06
97. | R2hdpwpyb 30.71 24.08 | 23.41 | 44.63
98. | MwwnuwLnpSyhubw 30.41 25.82 | 22.56 | 42.84
99. | Sngn 29.69 29.74 | 19.96 | 39.36
100. | Uugnjw 29.14 22.55 | 18.51 | 46.37
101. | Pnipyhuwdwun 27.5 27.04 18.2 | 37.26
102. | Uwih 27.45 24.71 19.12 | 38.52
103. | Uwyphnwuhw 27.09 22.21 22.27 | 36.8
104. | LGununn 26.21 25.41 20.46 | 32.75
105. | Unqudphy 25.62 21.9 17.82 | 37.15
106 | Unipw 24.51 15.42 | 23.35 | 34.75
107. | Qun 23.44 21.1 16.65 | 32.56
108. | Lhphw 22.24 19.28 19.9 | 27.55
109. | Undwih 21.98 18.01 19.35 | 28.58
110. | Unwuuwnwt 21.27 13.99 21.71 28.11
111. | Uhpphw 18.12 13.67 | 28.13 | 12.55

UphbGuyppwlwt buptyipph tbpnpdwt ptnhwapwlwt hwdwphyp®

Unynwiwy 1-h indyuijubph hwdwdwju, wyuhwyn £ wjt, np qupqugwd Gpypubipnud
whwnmwlwu onwyubpp Jwpnuw Gu UphGunwlwu huwnbitynh ubpnpdwu fupwiunwudwu
pwnwpwywunteintu, nphu twywuwnnw £ hwdwwywnwufuwt  Gupwywnnigywdpubiph
wnYwjniiniup, npwyjw| dwpnyuwiht Ywwhwwih /ubpnidh/ wnlwnyeniup: 2Qwpgwgnn
Bpypubpp' puwuwnwu, Uwjwghw U wju, wnunbuwywtu wéh no pwpgudwddwu
wnwowughly dhwnwutip G wpdwtwgpnd twb UphGunmwlwu huwnbtlynh ubpnpdwu
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Abstract

Artificial intelligence is poised to reshape the global economy and the structures of both
developed and developing nations. Its problem-solving capabilities and continuously evolving
processes are already impacting national, socio-economic, and institutional development. This
transformative power offers humanity opportunities to accelerate progress across various sectors.

While opinions diverge, some believe Al will drive social well-being, create jobs, and spur
economic growth. Others express concerns that it could lead to job losses, increased unemployment,
and, ultimately, contribute to societal decline.

Keywords: Artificial Intelligence, "Al Economics”, developed countries, artificial
intelligence implementation, scientific and technological progress.
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Abstract

Meaning processing problem is a critical aspect of natural language (NL) processing. Recent
advances in deep learning techniques, particularly the ability to operate with the entire human-
recorded data and transformer-based architectures (e.g., GPT, BERT), added new opportunities for
text understanding capabilities.

We aim to advance in learning expert meaning processing (LEMP) for a comprehensive
professional English vocabulary.

Overcoming the complexity of LEMP we are focusing on a specialized combinatorial class
known as reproducible game trees (RGT), which enables adequate modeling of meanings. RGT
problems share unified solution properties, where advancements in one sub problem can extend
across the entire class.

In this work, we focus on the first phase of the research, aimed at advancing expert meaning
processing, for the kernel RGT problem of chess, developing and testing models for text-meaning
and meaning-text transformations, tailored to expert-level knowledge of the domain.

Keywords: Meaning processing, combinatorial problems, natural language processing.
1. Introduction

1.1. In Cambria et al. Natural Language Processing (NLP) is defined as a branch of artificial
intelligence that enables computers to understand, interpret, and generate human language in a way
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that is valuable, engaging, and meaningful®. In Bender, E. M. et al on its turn Natural Language
Processing is defined as the science and engineering of enabling machines to comprehend, reason,
and produce human language through computational techniques, capturing both literal meaning and
contextual cues to respond in a coherent manner?.

As a subset of artificial intelligence, NLP spans various tasks, including language translation,
sentiment analysis, and information extraction. However, within NLP, the task of meaning
processing, or understanding a text's semantic content to use that meaning in contextually appropriate
ways has remained complex and is less directly discussed.

Meaning Processing in NLP seeks to extract not only the surface-level representation of words
and syntax but also the implicit, contextually driven meaning conveyed in text. This level of
processing requires the system to handle ambiguity, contextual nuances, and inferencing, which are
deeply rooted in human cognition and knowledge of the world. For NLP models to "understand"
meaning in this way, they must go beyond statistical associations to capture more nuanced semantic
relationships, which remains a cutting-edge area in Al research.

1.2. Popular models like GPT and BERT, despite their impressive language generation
capabilities, face challenges when it comes to meaning processing:

Shallow Semantic Understanding: These models rely on vast amounts of data to predict the
next token, but they lack an inherent understanding of the meaning behind words. They process
language based on token probability and pattern recognition rather than actual comprehension.
This probabilistic approach can lead to responses that are grammatically correct yet contextually
inappropriate or misleading.

Lack of World Knowledge and Inference: While models like GPT can be fine-tuned with
factual knowledge, they do not “know” or “understand” the world in the way humans do. Inferences
that require a deep integration of world knowledge or understanding complex human values and
intentions are often beyond the capabilities of these models®.

Ethical Implications and Misinterpretation of Meaning: Incorrect or shallow interpretations
of meaning in sensitive applications can lead to ethical issues, such as generating biased or harmful
content. The lack of true meaning processing means that these models can perpetuate stereotypes or
provide misleading information unintentionally, raising concerns about their deployment in high-
stakes environments “.

Transferability and Adaptability: Current LLMs struggle to generalize effectively across
domains without extensive fine-tuning. Meaning processing would ideally entail adaptive, domain-
agnostic understanding, which is currently beyond the reach of even advanced models, limiting their
practical application in varied and dynamic contexts °.

1.3. The development of text-meaning-text transformations, has been shaped by pivotal
linguistic theories and technological advances. This evolution began with Noam Chomsky’s theory

! Cambria, E., & White, B., Jumping NLP curves: A review of natural language processing research. IEEE Computational
Intelligence Magazine, 9(2), pp. 48-57, 2014.

2 Bender, E. M., & Koller, A., Climbing towards NLU: On meaning, form, and understanding in the age of data.
Assaciation for Computational Linguistics (ACL), 2020.

3 Marcus, G., & Davis, E. GPT-3, Bloviator: OpenAl’s language model has no idea what it’s talking about. MIT
Technology Review, 2020
4 Bender, E. M., Gebru, T., et al., On the dangers of stochastic parrots: Can language models be too big? Proceedings of

the 2021 ACM Conference on Fairness, Accountability, and Transparency, 2021.
> Bommasani, R., et al., On the Opportunities and Risks of Foundation Models. arXiv preprint arXiv:2108.07258., 2021.
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of transformational grammar in the 1950s, which proposed that language could be understood through
transformations from meanings to text ®.

Further meaning processing systems relied heavily on rule-based approaches inspired by
Chomsky’s theories. Systems like ELIZA and SHRDLU marked early successes in text-meaning
transformations, albeit within limited contexts and applications’. Later in the 1990s probabilistic
models started becoming more popular. These models attempted to approximate meaning through
statistical language patterns®.

A recent study on language processing approaches meaning through cognitive architectures.
Research in this field, such as cognitive task analysis for rapid procedure acquisition from written
instructions, views language as a form of procedural knowledge that can be learned and executed.
This approach requires goal-directed procedures to be explicitly defined within the text, allowing
systems to interpret and act upon instructions as actionable steps °.

1.4. Work on meaning processing has been conducted at IIAP NAS since the late 1950s, initially
focusing on two primary aspects: linguistic and mathematical. The extensive work on machine
translation at the Computer Center naturally led to the objective of developing a specialized computer
dedicated to this task.

Igor Melchuk, a pioneering researcher of the text-meaning-text approach ° and the originator
of the corresponding theory, was among the initial initiators and participants in this project. In the
1970s, a machine translation system named “Garni” was developed. Although there were widespread
beliefs at the time that machine translation was impossible, these opinions have since been refuted by
advancements in the field.

Since its inception, 1IAP at NAS RA has explored various aspects of language processing and
meaning extraction. A group of programmers was organized to support the world chess champion
Tigran Petrosyan by developing a system, known as TEQP, for providing chess positions based on
text queries from experts. In 1973, Edward Pogossian was tasked with advancing this project within
the newly established “Cognitive Algorithms and Models” laboratory, which succeeded the initial
group that supported Tigran Petrosyan.

To enhance TEQP, an extensive expert chess vocabulary was extracted from available
knowledge sources and transformed into a comprehensive Repository of chess classifiers - an
ontology representing expert knowledge in chess. Approximately 300 units of the Repository,
including concepts, descriptions, rules, and other chess-related texts, were systematically classified
according to traditional chess frameworks for analysis and simulation 2.

A finite logic of predicate calculus with type variables was developed for the theoretical
analysis of chess concepts, enabling the specification of arbitrary compositions within the game tree.
This ontology was built as a hierarchical structure, where each layer includes models composed of
subordinate concepts with added attributes and procedures.

¢ Chomsky, N., Syntactic Structures. Mouton, 1957.
7 Winograd, T., Understanding Natural Language. Academic Press, 1972.
8 Church, K. W., & Mercer, R. L., Introduction to the special issue on computational linguistics using large corpora.
Computational Linguistics, 19(1), pp. 1-24, 1993.
% P. Langley, H. Shrobe and Boris Katz. Cognitive task analysis of rapid procedure acquisition from written instructions,
in Annual Conference on Advances in Cognitive Systems 19 p, 2020.
10 Mel'¢uk, 1. A., Onvim meopuu nunzeucmuueckux mooeneti « Cmvica < Texcmy, Moscow, Nauka, p. 314., 1974
' Pogossian E., Hambartsumyan M., Harutunyan Y., A Repository of Units of Chess Vocabulary Ordered by Complexity
of their Interpretations. National Academy of Sciences of Armenia, IIAP, research reports (in Russian), 1974-1980.
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Later, several studies at 11AP focused on the Universal Networking Language (UNL) and its
relationship to natural languages, including research on translating from UNL to Armenian were
conducted 2.

1.5. Following the background in cognitive modeling, as well as the studies of meaning
processing held in 1IAP, we approach to meaning processing (including text to meaning translation)
in scope of presenting them as systemic classifiers, 1-/2- place classifiers®. The approach
demonstrates adequacy in modeling various cognitive doings, while the experimental frameworks
backing the theory, RGT (Reproducible Game Tree) Solvers, also touch the problems of text to
meaning problems. RGT Solvers have certain advances of modeling human doings for that specific
class of problems of combinatorial nature, including wide range of urgent problems. And for the
problem of text to meaning conversion we approach also from the perspective of expert language of
the domain. The results, as arule, are being experimented with chess, where, as said above, the
classifiers and their complexity is defined, where we attempt to enhance the knowledge integration
in RGT Solvers with the help of chess experts.

We assume that combinatorial games with known hierarchies of utilities and solutions in
spaces of possible strategies in game trees can represent Human-Universe (HU) problem with
proper adequacy. Then, we narrow Human-Universe to the Solvers of Reproducible Game Trees
(RGT) problems with only a few requirements to belong to:

- there are (a) interacting actors (players, competitors, etc.) performing (b) identified types of

actions at (c) specified moments of time and (d) specified types of situations,

- there are identified benefits for each of the actors,

- situations, in which the actors act and in which are transformed after the actions, can be

specified by certain rules, regularities.

It can be confirmed that RGT problems and Solvers of RGT problems (RGT Solvers) are
constructively regularized, are models of Humans-Universe and human cognizers.

Many urgent problems of combinatorial nature, including marketing and management, network
protection from various types of intrusions by hackers, chess and chess like problems, certain
problems of decision making in battle fields, marketing (competing in oligopoly marketing
environment) and management (supply chain management case, as an example) problems, etc. can
be represented as RGT problems ** RGT problems are reducible to each other, particularly, to some
standard kernel RGT problem K 1%, e.g., chess®® , thus, we get an opportunity to integrate the best-

12 1. Zaslawskiy, A. Avetisyan, V. Gevorgyan, “Implementation of Dictionary Lookup Automata for UNL Analysis and

Generation", International Journal of Information Theories and Applications, vol. 17, n. 4, Sofia, Bulgaria, 2010.

13 Pogossian E., Constructing Models of Being by Cognizing, Academy of Sciences of Armenia, Yerevan, 2020.

Pogossian E. (1983), Adaptation of Combinatorial Algorithms (a monograph in Russian), Yerevan, 293 pp.

14 Pogossian, E., Focusing management strategy provision simulation. Proceedings of International Conference of
Computer Science and Information Technologies 2001. Yerevan, 2001.

Pogossian, E., Javadyan, A. & Ivanyan, E., Effective discovery of intrusion protection strategies. Workshop on Agents
and Data Mining (pp. 263-274) St. Petersburg, Russia, 2005.

Pogossian, E., Vahradyan, V. & Grigoryan A., On competing agents consistent with expert knowledge. Workshop on
Autonomous Intelligent Systems - Agents and Data Mining, St. Petersburg, Russia, 2007.

Pogossian, E., Dionne, D., Grigoryan, A., Couture, J. & Shahbazian, E., Developing goals directed search models
empowering strategies against single ownship air threats. Proceedings of International Conference of Computer Science
and Information Technologies 2009 (pp. 155-163). Yerevan, Armenia, 2009.

15 Pogossian, E. Specifying personalized expertise. International Conference of Cognition and Exploratory Learning in
Digital Age (pp.151-159). Barcelona, Spain, 2006.

16 Grigoryan, S., On validity of personalized planning and integrated testing algorithms in reproducible games.
Proceedings of International Conference of Computer Science and Information Technologies 2015 (pp. 317-321).
Yerevan, Armenia, 2015.
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known achievements in solving particular RGT problems into RGT Solvers letting us apply those
achievements to any of RGT problem. This also lets us to follow the common approach in
experimenting such systems.

For the successful study of RGT expert meaning processing we reveal the following phases to
overcome. Thus, learning expert meaning processing can be defined with the following three main
phases of research

First Phase - Leveraging expert meaning processing for kernel RGT problem, say chess. We
consider the interaction with natural language as utilizing tool for expert knowledge. Starting with
RGT and the above-mentioned background we conduct meaning processing researches for the RGT
kernel chess problem, which includes

— Preparation of RGT Expert Classifier Repository for Chess. The phase involves developing
and revising the repository of expert-level classifiers for chess based on the chess.
Classifiers are organized by complexity to facilitate learning by RGT Solvers.

— Advancement in RGT Expert Learning by Complexity Levels. For each specified
complexity level of expert classifiers, we refine and advance the learning capabilities of the
RGT expert model iteratively and level by level.

— Verification of RGT Solver. Confirming workability of at the time already RGT Solver
learned classifiers, particularly by demonstration of abilities of learning, identification of
realities, meaning to text to meaning transition.

— Enhancement of Solver. We further develop RGT Solvers to improve their ability to acquire
increasingly complex expert meanings and enhance the quality of meaning-to-text and text-
to-meaning transitions.

Second Phase - Broadening Scope to the Entire RGT Class. The research expands to the whole

class of RGT problems, aiming for a comprehensive learning of expert meaning processing.

Third Phase - Expanding to Natural Language. This expands the successful results from earlier
phases to the whole natural language content.

1.6. In the following work, we aim to address several subtasks within the process of learning
expert meaning processing. Specifically, we focus on step-by-step coverage of the first phase in the
outlined path: preparing expert classifiers for the kernel RGT problem of chess, conducting level-by-
level learning and validation of these classifiers, and proposing enhancements to the RGT Solvers to
address any limitations identified in previous steps. Later we also provide our vision on the further
development of the research.

2. Learning Chess Meaning Processing

As discussed above we start research of meaning processing by learning expert knowledge for
the chosen kernel problem of RGT class, chess, which has long been used as an experimental
framework by Al researchers, dating back to Claude Shannon’s foundational work 7.

The Chess Vocabulary. defines collection of chess lexical units ordered by the complexity of
their interpretations and has 4 levels of.

a. Frist level contains chess classifiers such as lines, groups of figures, occupied fields,
etc.

b. Second level defines compositions of first level classifiers producing more complex
ones, such as empty line, chains of pawns, etc.

c. Fourth level in its turn describes complex classifiers like, mate, stalemate.

17 Shannon, C. E. (1950). Programming a computer for playing chess. Philosophical Magazine, Series 7, 41(314),
256-275.
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Initial Level Classifiers. We aim to integrate the above-mentioned classifiers of chess experts
into RGT Solvers, thus we follow the leveling of 8, however to define them in a more flexible way
we introduce another, lower level of chess classifiers as an initialization level. This approach was
described in ¥ and defines 4 nuclear types 2° for chess. They are “Figure Type”, “Figure Color”,
“Coord X” and “Coord Y”. Field, Figure, and each specific type of figure, such as Pawn, Knight,
Bishop, appear as compositions of these classifiers.

RGT Solver acquires chess classifiers level by level, iteratively enhancing its knowledge. Let's
discuss some examples from each level in chess vocabulary

First level of classifiers: “Vertical Line” and “Horizontal Lines” can be defined as Sets of 8
fields vertically and horizontally respectively. “Phalanx of Pawn and Knight” has several
specifications, which lets us define it as a virtual classifier, specify it for white and black, then for
each provide more specific definitions (virtual classifiers and their specifications, by their essence,
are similar to abstract classes and their specifications in OOP). The base class represents just
composition of “Pawn” and “Knight” as attributes, then “White Phalanx..." represents the same
“Pawn” and “Knight” specifying them as white, then each specification defines its regularities, e.g.
one of them is: “Knight is in front of pawn”, which in case of white can be described as “Coord Y”
of “Knight” is greater then “Coord Y” of “Pawn” by 1, or in Solver “knight.coordY = pawn.coordY
+17.

Second level of classifiers: 2! effectively covers some of classifiers defined at initial, first levels
of chess vocabulary, as well as second level. Here we discuss some of second level chess classifiers
and their acquisition by Solver. “Open Vertical Line” is defined similar to “Vertical Line” (same for
“Open Horizontal Line”) defined in first level, with the difference that this requries having “Empty
Field” defined, which in its turn is a classifier derived from “Field”, specifying that its “Figure Type”
is “empty” or as we define “emptyField.ft = 0", then “Open Vertical Line” is defined as Set of 8
“Empty Fields” aligned vertically. “Reachable Field for Pawn” which is a Composite classifier,
containing two atttributes: “Pawn” and “Field”, where “Field.x = Pawn.x" also defines white and
black specifications, then for “Reachable Field for White Pawn” it would be specified with “Field.y
= Pawn.y + 1”. Similarly, “Field is Under Attack of Pawn” is virtual classifier, and its definition
basically matches the definition provided in with specifying “Figure Type” to “Pawn type”.

Third level of classifiers: Lets discuss some of third level classifiers that were aquired by the
Solver and the approach for them. Firstly, this level starts with definition of some pawn specific
classifiers, such as “field of promotion”, which can be described as a composite classifier that has
attributes of “pawn” and “field” type, where “field.x = pawn.x” (they are on the same vertical), and
two specifications one for white and one for black pawns, where field.y for white is 8 and field.y for
black is 1, “critical field for pawn”, “phalanx of pawns”, some specifications of “Field under attack”,
particularly for bishop, etc.

18 Naghashyan, Z., Developing software for formation and acquisition lexical units in certain limited languages. PhD
Thesis, Yerevan, Armenia, 2010.

19 Grigoryan, S., Research and development of algorithms and programs of knowledge acquisition and their effective
application to resistance problems. PhD Thesis, Yerevan, Armenia, 2016.

20 Khachatryan, K. & Grigoryan, S., Java programs for presentation and acquisition of meanings in SSRGT games. SEUA
Annual Conference (pp. 135-141). Yerevan, Armenia, 2013.

21 K. Khachatryan, V. Vahradyan, Graphical Language Interpreter Unified for SSRGT Problems and Relevant Complex
Knowledge, CSIT2011, Yerevan, 5p., 2011.

28



Fourth level of classifiers: This level discusses the definitions of classifiers “Mate”,
“Stalemate”, etc. In ?? a detailed approach to “mate” classifier acquisition by Solver was discussed.
This demonstrates the importance of dynamic classifiers integration into Solvers and their usage.

3. Revealed Shortcomings and Ways to Overcome

The preparation and acqusition of chess classifiers defined in demonstrates Solver ability to
acquire RGT classifiers, particularly chess ones successfully and adequately, which was also
demonstrated in, however it also reveals some limitations and issues in Solver that need to be
overcome to enhance it further for the next steps of expert meaning processing. Particularly the
following limitations were observed

— Some first level classifiers such as "diagonals™ on the board and “lines between two fields”
have issues. To overcome the acquisition of “diagonals” by solvers we define each possible
subtype of diagonal separately, particularly we have two types of diagonals top left to
bottom right and top right to bottom left and define diagonals as composite classifier,
specifying it having 2-8 fields, and for each number of fields specify their exact relationship
between each other, e.g. if we have 3 fields: a, b, c, then we specify b.x =ax+1,by=ay
+1,cx=ax+2 cy=ay+2andsoon. The way to define such classifiers with Set types
is in research.

— Square of a passant pawn defines the zone in which the opponent king is able to reach the
pawn before it is promoted. This requires calculation of number as an output and at the
moment Solver does not provide a way to define number directly as classifier. Same
limitation appears when dealing with dynamic classifiers, such as “occupation of the field
of promotion of a pawn”.

4. Meaning to Text Transformations

In 22 we describe approach and solutions for presenting RGT classifiers as human-readable
texts, additionally in 2* approaches and solutions were provided Solvers in explanation problems,
particularly for personalized interactive tutoring to chess. The explanation is mainly reduced to
providing the description of each chess concept relevant knowledge, and the regularities appearing in
it, while providing ways for addressing concepts, to which the explained one is referred to. The task
of explaining RGT knowledge by constructing text descriptors for them from the nodes in the network
of classifiers is as described.

Algorithms for providing strict format text (human-understandable) for queried knowledge by
RGT Solver, provide human-readable strictly formatted texts for the descriptions of concepts, and
since the structure of network of classifiers is based on HBD English language main dimensions and
OOP, the approach concentrates on proper descriptions of the extracted main relations. It finds the
parent concept of the desired one and describes with “be” relation, e.g., “Knight is figure”, the for
“have” relations, e.g., “Knight has coordX, cordY, color and shape”. Each of the mentioned concepts
referred by described one can be queried and described as well. Neural Network-based classifiers
support explanation of classifiers.

5. Approach to Enhance Solvers for Expert Meaning processing and Future Works

22 Grigoryan, S., Hakobyan, N & Baghdasaryan, T., Solvers of combinatorial problems adequate to experts. Proceedings
of International Conference of Computer Science and Information Technologies 2019 (pp. 29-32). Yerevan, Armenia,
2019.

2 S, Grigoryan, Automating Acquisition and Explanation of Strategy Knowledge, CSIT conference, 2015.

24 S, Grigoryan and L. Berberyan, “Developing Interactive Personalized Tutors in Chess”, Mathematical Problems of
Computer Science, vol. 44, pp. 116-132, 2015.
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To enhance the ability to acquire from text presentations we attempt to integrate ontological
graphs (OG) and acquire classifiers from the graphs constructed by these OGs. This approach can be
described the following way:

e OG is learning sequentially, level-by-level from the text
e Atevery step, OG is learning new classifiers
e Algorithms are kept outside and referenced from OG nodes

5.1. Creation and maintenance of an Ontology of the domain specific to the field. Develop and
maintain an ontology specific to the domain of interest. This ontology can be described using RDF
(Resource Description Framework) 2> Schema or OWL?. Initially, the ontology is manually created
and kept simple but can later be expanded automatically as new concepts are learned and integrated.

Below is a simple example of graph ontology visualization for chess pieces.

Figure 1
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A simple example of graph ontology

5.2. Transformation of a natural language text into a graph structure. Existing solutions can be
employed, with potential modifications, to transform natural language sentences into sets of <subject,
predicate, object> tuples. RDF is a suitable candidate for formalizing this data in a format that is both
human and machine-readable, it provides a structure for describing and exchanging data, represented
as triples (subject, predicate, object) that can be visualized as a graph. BERT?’ fine-tuning is used as
a solution for the task. The steps of natural language text to ontology graph transformation are the
following:

a. Entity recognition, e.g. Pawn, Step,

b. Relation extraction, e.g. hasPossibleStep,

c. Mapping to ontology — aligning entities and relationships with existing or new ontology
terms,

25 Brickley, D., & Guha, R. V., RDF Vocabulary Description Language 1.0: RDF Schema. W3C Recommendation, 2004.
26 Patel-Schneider, P. F., Hayes, P., & Horrocks, I., OWL Web Ontology Language Semantics and Abstract Syntax. W3C
Recommendation, 2004.

27 Devlin, J., Chang, M.-W., Lee, K., & Toutanova, K., BERT: Pre-training of Deep Bidirectional Transformers for
Language Understanding. Proceedings of the 2019 Conference of the North American Chapter of the Association for
Computational Linguistics: Human Language Technologies, 4171-4186. https://doi.org/10.18653/v1/N19-1423, 2019.
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d. Generation of RDF/OWL — converting triple into the correct human and machine-readable
format.

5.3. Storing the knowledge graph. The generated graph data should be stored for further
processing. This data, represented in RDF or other format, can be stored in files, databases (e.g.,
AllegroGraph), or converted into Property Graphs for storage in systems like Neo4j or Spark GraphX.
Using the SPARQL query language, inference engines like Jena and property graph engines it’s
possible to validate data, check for structural and semantic consistency, derive new facts from existing
knowledge

5.4. Once the knowledge graph has been processed, it is transformed into an HBD model that
can be used by RTG Solvers. This involves mapping the graph data into corresponding classes within
the existing RTG Solver. OG contains data about classes, objects and their associations and hierarchy
of classes representing algorithms. Algorithms are stored either as rules or links to external files
representing them.

A textual representation “A pawn is a chess piece that can move one square forward. On its first
move, it can move two squares forward. It cannot move backward. It captures diagonally by one
square.”

The visualized representation in the OG will look as follows.

Figure 2.

S “chess:ChessPiecs rdfitype awl-Class )

— Pawn l first move and both squares must be empty ‘

_—
——— " dfscomment | A pawn is a chess piace that can move one square f

chess:Pawn )—
(‘ b chesshasMove

chess:hasMove

—

~—

chess:hasCapture

Maove one square forward

~—_ chessiconditions | target square must have an opponent piece

diagonal one square

Namespaces:
rdF: http:/fwww.w3.org/1999/02/22-rdf syntax-ns#

Tdfs: http:/fwww.w3.org/2000/01 frdfschemad#
‘awl: hitp:/fwww:w3.0rg/2002/07 /owl#
xad: hitp: ffwwww3.org/2001 (KM Schemadt
chess: http://example.org/chass#

An example of OG for chess pieces with actions.

Conclusions

This research outlines our approach to meaning processing and represents the initial phase of
advancing learning expert meaning processing (LEMP). We focus on Reproducible Game Tree
(RGT) problems, which we consider an adequate representation of Human-Universe problems, with
a specific emphasis on chess as the RGT kernel problem.
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While the full research path has been defined, here we have undertaken only its first phase,
which includes:

Preparation of a repository of expert classifiers for chess.

Development of approaches for level-by-level learning of these classifiers and acquisition
of the chess vocabulary defined above by RGT Solvers.

Evaluation and validation of acquired classifiers, alongside identifying limitations of RGT
Solvers in accurately implementing these classifiers.

Provision of solutions to address the identified limitations.

Looking ahead, this work paves the way for the subsequent research phases. In the second
phase, we plan to broaden the scope of LEMP to encompass the entire RGT class, building
on insights gained in this initial phase to create a more universally adaptable framework.
Specifically, we aim to provide tools for acquiring strategic knowledge from texts through
the integration of ontology graphs (OG), which support an appropriate level of
representation for classifiers and real-world concepts in texts.
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Abstract

Al has great potential to solve some of the most serious problems that exist in education today,
and to innovate teaching and learning practices. Specially developed for educational purposes, as well
as general technologies, have become actively used in educational institutions. Therefore, today it is
extremely important to use artificial intelligence in education, realizing its key capabilities, to prevent
emerging risks and eliminate unforeseen consequences.

Keywords: Al in education, Generative Al chatbots, human-generated knowledge, necessary
safeguards, regulation by governments.

Introduction

Acrtificial intelligence (Al) has been transforming various areas of public life in recent years,
and higher education is no exception

As a branch of computer science that aims to develop intelligent machines capable of
performing tasks that typically require human intelligence, including visual perception, speech
recognition, and decision making, Al has enormous potential to solve some of the biggest challenges
in education today, bringing innovation to teaching and learning practices.

The global Al market, which was valued at approximately $87 billion in 2022, is projected to
grow at a CAGR of 36.2% between 2022 and 2027. The main driver of market growth is the
emergence of Al-based business models. Artificial intelligence, which has become one of the main
drivers of technology development, can expand capabilities, increase the value, and improve the
efficiency of business processes. This concerns the automation of routine tasks, the analysis of large
volumes of data, the creation of algorithms and models for decision-making, the emergence of new
algorithms and communication interfaces, such as chatbots.

In an effort to challenge the West's dominance in technology and infrastructure, the BRICS
countries are increasingly focusing on cooperation in artificial intelligence, and Russia has made
promoting cooperation in science and advanced technologies, including Al, a priority issue.*

The main areas of implementation of the Digital Agenda of the EAEU until 2025 have been
developed in accordance with the Statement on the Digital Agenda of the Eurasian Economic Union.
According to this document, digital transformation is the manifestation of qualitative, revolutionary
changes that consist not only in individual digital transformations, but in a fundamental change in the
structure of the economy. As a result of digital transformation, a transition to a new technological and

! Laura Mahrenbach, Mihaela Papa, Can BRICS Be a Leader in Artificial Intelligence Governance? Mar, 27. 2024,
worldpoliticsreview.com/brics-group-artificial-intelligence-governance.
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economic structure is carried out, and new sectors of the economy are created. Al helps in the
automation of production processes, resource management, optimization of logistics and forecasting
market trends. This helps to increase the productivity and efficiency of the economy. Digital
transformation triggers mechanisms for transforming the labor market, which will significantly
change the balance of supply and demand for labor resources. The qualifications and skills of labor
resources will have a significant impact on the efficiency of economic transformation processes. And
the importance of Al, its role in training personnel is difficult to overestimate.?

The UNESCO Beijing Consensus on Atrtificial Intelligence and Education (UNESCO Digital
Library) has developed recommendations to improve the readiness of education policy makers to use
artificial intelligence, to develop a common understanding of the opportunities and challenges that
Al brings to education, and the implications for the core competencies needed in the Al era.
UNESCO, at its core, requires a human-centred approach to Al.2

In 2022, one of the largest global forums on education was held - the United Nations Education
Transformation Summit, held within the framework of the 77th session of the UN General Assembly
(Microsoft Word - TES Workstream Concept Note 2803.docx (un.org). The Summit adopted a
Youth Declaration dedicated to the role of education in solving global problems and involving young
people in the development and implementation of education policies. Unfortunately, this task is not
yet being addressed at the proper level in Russia and other CIS countries.

Artificial intelligence is a rapidly developing class of fundamental capabilities that are
increasingly being introduced into all types of educational technology systems. Specially designed
for use in educational purposes, as well as general technologies, have begun to be actively used in
educational institutions.

Considering Al, there are Narrow artificial intelligence (harrowly specialized Al), aimed at
solving specific problems in a specific area, and Artificial General Intelligence (general or strong Al),
capable of performing most of the tasks with human efficiency. Today, the main trends in artificial
intelligence include Generative Al (GenAl) as a step towards Artificial Super Intelligence, which is
predicted to have intelligence superior to that of humans.

In late 2022 and early 2023, with the advent of new Generative Al chatbots, there has been a
shift toward exploring how Al can be used to create curricula and lessons, write educational materials,
create images, personalize student assignments and more. As these systems evolve rapidly, there has
been a renewed focus on the benefits and risks of chatbots and Al in general in education. First, Al
can help achieve educational priorities in more efficient ways, at a larger scale, and at a lower cost.
Second, the relevance and importance arise from the awareness of system-level risks and concerns
about potential future risks. Third, concerns arise from the scale of possible unintended or unexpected
consequences.

Therefore, today, it is of utmost importance to prevent or at least mitigate emerging risks and
eliminate unforeseen consequences by using Al in education and realizing its key capabilities. And it
is not surprising that many countries are showing increasing interest in legislative proposals related
to the use of Al. The adopted legislative acts and government decrees contain principles and
provisions, as well as measures aimed at their practical implementation, helping to achieve the set
goal.

These initiatives, along with other Al-related policy actions from both the executive and
legislative branches of government, will shape the use of Al across all sectors of society.

2 Legal portal of the Eurasian Economic Union, docs.eaeunion.org/pd/ru-ru/0121967/pd_28072017_att.pdf
3 Beijing Consensus on Artificial Intelligence and Education, UNESCO Digital Library.
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The European Commission recently published ethical guidelines for educators on the use of artificial
intelligence (Al) and data in teaching and learning.*

A report from the US Department of Education outlines a number of concepts and frameworks
for ethical Al. It points to the urgent need for safeguards and guidelines to ensure that the use of Al
advances in education is safe, especially given the accelerating pace of Al adoption in mainstream
technologies. Since policy development takes time, policymakers and educational institutions
together need to start now to define requirements, disclosures, regulations, and other structures that
can shape a positive and safe future for all stakeholders, especially students and educators. The report
links these objectives to the following requirements:

1. use automation to improve learning outcomes while protecting human decision-making and
judgment;

2. investigate the quality of the underlying data in Al models to ensure fair and unbiased pattern
recognition and decision-making in educational applications is based on accurate information
relevant to the pedagogical situation;

3. provide opportunities to study how individual Al technologies, as part of larger educational
or learning systems, may contribute to or hinder the provision of equal conditions and opportunities
for students;

4. seek to support the use of technology to improve teaching and learning and support
innovation throughout the educational process;

5. take steps to ensure human checks and balances are in place to ensure reasonable constraints
on any Al systems and tools.

The recommendations in this report aim to engage educators, policymakers, experts,
educational technology developers and providers to work together in a coordinated manner on the
pressing policy issues arising from the use of Al in education (Artificial Intelligence and the Future
of Teaching and Learning (PDF).°

One of the obvious benefits of Al is the personalization of learning, or in other words, providing
adaptability, which requires Al models that can handle different learning paths and multiple
interaction modalities. Such models must be tested for effectiveness to prevent the possibility that
some students may be assigned an inappropriate learning resource.

Al can be defined as automation based on associations. Many machine learning algorithms and
neural networks operate based on associative links between data or associations inferred from expert
knowledge, which is essential for creating artificial intelligence products and extending computing
beyond traditional educational technologies. Unsupervised learning models use clustering, a data
mining technique that groups unlabeled data based on association rules based on their similarities or
differences, finding connections between variables in a given data set, and not always using strictly
logical analysis. Therefore, in some cases, Al can promote the dominance of associative thinking over
rational thinking. This can damage people’s cognitive skills, leading to a superficial understanding of
information, a lack of stimulation for critical analysis, a tendency to subjective assessments, and
unjustifiably hasty conclusions and unfounded decisions.

A major concern is the ethical, social and psychological aspects of the impact of Al in
education. Interaction with Al technologies can affect a person’s social skills and ethical attitudes,

4 European Commission, Ethics guidelines for trustworthy Al, Artificial Intelligence and the Future of Teaching and
Learning, www.eaeunion.org/?lang=en#resources.
5> Global MOOC and Online Education Alliance &UNESCO IITE, mooc.global.
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their communication connections and relationships in public life. It is important to be aware of its
potential negative consequences and take measures to mitigate and regulate them.

First of all, this concerns Generative Al (GenAl). Al chatbots, such as ChatGPT, provide a
fundamentally different user experience than Al technologies that support standard search in search
engines. Search technologies curate and rank a menu consisting mainly of human-generated content
in response to user queries. Chatbots, in contrast, generate answers using machine-generated content.
They offer short, seemingly definitive answers to questions that can be useful to students and teachers.
A significant number of inaccuracies, errors, including logical ones, which we pointed out during the
4 discussions conducted with ChatGpt 4 recently, are contained in its texts. ChatGpt has fully
recognized them (aapsc.info). But machine knowledge technology can become dominant, to the
detriment of human-generated knowledge. Al platforms, some of which already have near-monopoly
power, will gain greater dominance over Ul (user interface)®

The development of Gnerative Al poses difficult problems for the future of education. What
will be the ratio of offline and online learning, the role of the teacher with the widespread use of this
technology? What changes will occur in the system of assessing knowledge and skills if Al utilities
themselves can perfectly pass exams, do term papers and theses, conduct qualification certification
of specialists? And ultimately, will the current education system withstand the pressure of new
technology?

The pace of integration of Generative Al technologies into education systems in the absence of
comprehensive and clear regulation and control can be alarming. Cases of using insufficiently studied
and tested technologies that have not yet been assessed by leading experts are not excluded. In such
cases, one of the main and most obvious risks of Al is its ability to manipulate users, especially
children and young people. Educational resources intended for use in educational institutions should
be checked for the adequacy of content, age criteria, educational and methodological compliance and
relevance, as well as socio-cultural parameters. In May 2023, UNESCO organized the first global
meeting of education ministers to share knowledge on the impact of generative Al tools on teaching
and learning, and to help create a roadmap for governments to collaborate with academia, civil society
and the private sector.

To this end, UNESCO has published Guidelines for the Use of Generative Al in Education and
Research, which aim to address the distortions caused by generative Al technologies. It noted that
“Generative Al can be a tremendous opportunity for human development, but it can also cause harm
and bias. It cannot be integrated into education without public participation and without the necessary
safeguards and regulation by governments.” These UNESCO Guidelines will help policymakers and
educators make the best use of Al for the benefit of learners. They propose key steps for government
agencies to regulate the use of GenAl tools, including mandatory data privacy protection and
consideration of age limits for their use. They set out requirements for GenAl providers to ensure
their ethical and effective use in education. The Guidelines emphasize the need for educational
institutions to review GenAl systems for their ethical and pedagogical suitability for education. They
call on the international community to reflect on their long-term implications for knowledge,
teaching, learning, and assessment. The publication offers concrete recommendations for
policymakers and educational institutions on how to use GenAl tools to protect human agency and
bring real benefits to learners, teachers and researchers’

¢ Armenian Association of Political Scientists, An abridged summary of four discussion dialogues with Chat GPT 4.,
https://shorturl.at/uiiRU.
7 Guidance for generative Al in education and research, UNESCO Digital Library
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To implement new and complex Generative Al resources, educational institutions and
ministries of education will need to create the required capacity in coordination with other regulatory
branches of government. Real cooperation between Al experts developing technologies and
applications for use and specialists in checking the safety of these applications and their suitability
for use, as well as in developing regulations, recommendations and ways to minimize negative effects
will be of great importance. In recent years, interest in Al issues has been noticeable in Armenia.
Conferences on artificial intelligence have been held - "Al Conf Armenia 2023", "Artificial
Intelligence for Business™ (February 2024) and other events. In March 2024, the sixth conference on
artificial intelligence was held in Yerevan with the participation of representatives of Deep Mind,
Google Brain, Google, Huawei, NVIDIA, AIRI, Sber, Yandex, Rosatom, VTB, Skolkovo, Moscow
State University, HSE, MIPT and other leading companies and research centers. An intention to create
the first supercomputer center for artificial intelligence in the region in Armenia with the participation
of NVIDIA has been announced. A notable event was the Silicon Mountains 2024 Technology
Summit, held in Yerevan in November.

Above, we talked about how important it is to use artificial intelligence in education today,
realizing its main capabilities, while preventing or at least mitigating emerging risks and eliminating
unforeseen consequences. The adopted legislative acts and government decisions contain principles
and provisions, as well as measures aimed at their practical implementation, which contribute to
achieving the goal. Unfortunately, this most important area is missing from the draft Law of the
Republic of Armenia on Higher Education and Science, which was recently submitted for
consideration. The draft law does not pay due attention to the legal regulation of the digitalization of
education, modern technologies and methods of both distance learning and hybrid learning (blended
learning) using artificial intelligence technologies. This may slow down the development of higher
education in Armenia, especially in the context of global trends. It seems that the creators of the draft
were guided by the provisions and guidelines of 20 or even 30 years ago. The draft law does not
outline strategic directions for the development of higher education and science in the Republic of
Armenia; it is unlikely to contribute to the achievement of a level by the education and science system
that corresponds to current development prospects.

Conclusion

Hopefully, the matter will not be limited to reports, statements and plans that exist only on
“paper”. It is impossible to achieve real success in this matter without the full-scale involvement of
the educational system. Unfortunately, the republic’s universities, not to mention other educational
institutions, are not doing enough in this direction yet. In order to solve this problem, it is necessary
to have an up-to-date vision, clearly developed goals, regulatory documents and developments, action
plans for the use of Al in education and scientific research in all the most important areas and spheres
mentioned above.
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Abstract

The traditional factors influencing human mental development have been supplemented by
human-artificial intelligence (Al) interaction. The capabilities of Al are truly impressive and, at first
glance, irreplaceable for a human serving as an “all-powerful” assistant. However, from the
perspective of personal development, uncontrolled human-Al interaction can lead to a number of
negative consequences. Humanity may gradually lose the achievements gained over the course of
evolution: critical thinking, reflection, independent decision-making, a healthy identity, etc. The
present article analyzes the psychological consequences of human-Al interaction, anticipates the risks
that the human race may face, and proposes some steps and strategies for smooth adaptation.

Keywords: Artificial Intelligence (Al), Human-Al Interaction, Psychological Consequences,
Human Needs.

Introduction

Artificial intelligence is no longer a myth but a reality, regardless of how ready or willing
individuals are to apply it, be part of it, or accept the "rules of the game" in this new reality. Al brings
revolutionary changes to all areas of life, especially in the field of personality psychology. Therefore,
it is logical that one of the central concerns of the scientific community is the relationship between
Al and humans.

In this regard, the scientific community is divided into optimists and pessimists. Some believe
Al will enhance human capabilities and enable conflict-free human—Al cooperation. Others argue
that, as Al becomes a bearer of collective intelligence, humans will be left with fewer opportunities
in comparison. In such a scenario, humans seem to be at a disadvantage.

Theoretical Background and Foundation:

There are undoubtedly lots of questions related to Al, and sometimes the responses are not
convincing. However, the questions raised by scientists are not intended to criticize progressive
developments, but rather to identify the challenges humanity may face if we do not begin to
consider appropriate solutions, regulations, and strategies today.

The aforementioned concerns become even more relevant when we consider the future
envisioned by leading scientists in the field of artificial intelligence, who are opening the Overton
window. For instance, in his speech titled “Al Agents and Humanoid Robots: A New Race on Planet
Earth”, David Yang, Ph.D, predicted the following:*

- By 2030, some Al agents may demonstrate consciousness and self-awareness.

! https://www.linkedin.com/company/imc-armeniaa/posts/
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- Within the next 15 years, there may be 1 billion humanoid robots, 300 million Al office
workers, and countless non-biological emotional companions.

- By 2035, the first country may legalize marriage with Al companions.

- By 2040, protests with slogans like “Robots Lives Matter” might emerge.

- By 2045, society will include hybrid members—biological beings with non-biological
implants, and vice versa.

- By 2050, the first country could grant human rights to non-biological or hybrid entities.

According to the scientist-speaker, these changes require experts, executives, and investors to
reconsider humanity's place in this changing world.

The above-mentioned predictions, at least, sound impossible or surprising (a typical response
to the first stage of the Overton window), but it is a fact that artificial intelligence (Al) is already
being used in every aspect of life and science, finding its permanent position and significance as an
assistant to a specialist in a given field, carrying out tasks that a human expert would find challenging.

In the current conditions, both sides of the human—Al interaction are "satisfied,” because Al
programs perform a number of professional functions that facilitate human labor.

For instance, students may believe that Al can provide them more comprehensive information
than a lecturer or teacher. Likewise, a child or teenager might prefer to ask Al questions rather than
consult a parent as "Al is more knowledgeable and has a modern mindset,” etc. In the latter case,
adolescent-Al interaction often replaces parent-child engagement.

As it turns out, the new human-Al interaction replaces traditional human-to-human
communication form rather than merely supplementing it. What aFPre the reasons for this shift, and
how do people perceive Al as a part of communication?

Interestingly, the personality profile of Al is one of the factors contributing to human-Al
interaction. A study concluded that GPT exhibits a personality profile that is characterized by high
openness, agreeableness, and extraversion, but low conscientiousness and neuroticism. This suggests
that GPT tends to be creative, friendly, and outgoing, but also careless and calm. The study also found
that GPT's personality can be shaped by using different prompts or instructions to elicit specific types
of responses. Research has shown that matching the personality of a conversational agent to the user's
personality can improve user satisfaction, engagement, trust, and persuasion.?

J. Balakrishnan & Y. K. Dwivedi, based on their research®, propose a conceptual model
identifying three major Al factors: perceived anthropomorphism, perceived intelligence, and
perceived animacy. From the perspective of relative absoluteness, it is evident that these three
attributes are exclusive to humans.

Findings from another study” shed light on the emotional, cognitive and behavioral changes
resulting from interactions between individuals and Al technologies. Participants' reactions to Al
varied, with some expressing satisfaction and trust in their interactions with smart gadgets and virtual
assistants. Emotional bonds were particularly strong when Al systems exhibited human-like traits and
empathetic responses. However, some participants expressed feelings of anxiety and apprehension,
particularly when Al's decision-making skills outperformed their own. These negative emotional

2 Li, W, Liu, I, Liu, A., Zhou, X., Diab, M., & Sap, M. (2024). BIG5-CHAT: Shaping LLM Personalities Through
Training on Human-Grounded Data. arXiv preprint arXiv:2410.16491.
3 Balakrishnan, J., Dwivedi, Y.K. Conversational commerce: entering the next stage of Al-powered digital assistants. Ann

Oper Res 333, 653-687 (2024). https://doi.org/10.1007/s10479-021-04049-5
4 Rayhan, Shahana, and Abu Rayhan. &quot;The Psychological Impact of Al: Adapting to a World of Smart
Machines.&quot; 2023.
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reactions were significantly influenced by privacy concerns and fear of losing control. What about
cognitive impact? Some participants showed symptoms of cognitive offloading, relying heavily on
Al for routine activities, others claimed that having access to vast amounts of information improved
their decision-making abilities. However, over-reliance on Al in some cases led to a decline in some
people’s critical thinking and independent problem-solving skills.

Participants' behavior also changed due to the integration of Al into various aspects of daily
life. Some adapted their communication styles when interacting with chatbots and virtual assistants
powered by artificial intelligence, while others altered their habits and routines by using Al tools to
manage their time and stay organized.

A phenomenon known as Al Anxiety (feelings of trepidation or anxiety resulting from the fast
development of Al technologies) has emerged as a result of growing concerns highlighted by the
rapid evolution of artificial intelligence (Al). The primary source of Al anxiety is the fear of being
replaced by Al. Secondary reasons include the unchecked/ uncontrollable growth of Al, privacy
issues, false information generated by Al.°

In light of the aforementioned, it is reasonable to comprehend what might motivate individuals
to engage in a novel kind of interaction with Al, as well as the potential outcomes of such interactions.
To answer this, we must consider human needs. Understanding human behavior through the lens of
needs is an effective way to explain why people act as they do. At the core, much of human behavior
is driven by an attempt to satisfy certain needs—physical, emotional, social, and psychological.®

Self-determination theory (SDT) analyzes the crucial role of three psychological needs for the
personal well-being: the need for competence, autonomy and relatedness. It means everyone wants
to be competent, self-determined, and a part of different social groups. On the one hand, human-Al
interaction satisfies the above mentioned needs by enhancing one’s sense of self-worth, capability,
and independence. On the other hand, this interaction may result in reduced cognitive functioning,
incompetence, lack of autonomy, and loneliness (Table 1).

Reliance on Al for everyday tasks or complex thinking may make people feel less capable.
When Al consistently produces accurate results, users may begin to doubt their own skills and feel
inferior. In workplace environments, comparisons between human performance and Al accuracy can
lead to anxiety and lower self-esteem. Users may feel that decisions are being made for them, which
can take away their sense of control. This phenomenon is already observable among students who
use artificial intelligence extensively to get quick answers to their questions. As a result, they often
stop researching or thinking critically about the information Al provides. But how reliable is that
information? Do students truly understand the potential consequences of using it? It is important to
know that GPT-4 is not always completely reliable. It can distort facts, make reasoning errors.
Furthermore, it can generate misleading or harmful content.’

5 Kim, Jeff JH, et al. "Al anxiety: a comprehensive analysis of psychological factors and interventions." Al and
Ethics (2025): 1-17

¢ Xu, X., Mellor, D., Read, S. (2020). Taxonomy of Psychogenic Needs (Murray). In: Zeigler-Hill, V., Shackelford, T.K.
(eds) Encyclopedia of Personality and Individual Differences. Springer, Cham. https://doi.org/10.1007/978-3-319-24612-
3 557

7 OpenAl. GPT-4 Technical Report. arXiv 2023, arXiv:2303.08774.
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Table 1.

HUMAN-AI INTERACTION PERSONALITY PSYCHOLOGICAL
NEED CONSEQUENCES
Increasing Human-Al Interaction | Relatedness Decreased Emotional Contact
with People, Social Isolation,
Loneliness
Decisions Made with the Help of | Autonomy Al Addiction, Loss of Autonomy
Al and Decision-Making
Al is able to Perform more | Competence Decrease in Competence,
Complex Tasks Identity Crisis, Vulnerability to
Manipulations
Collection of Personal | Protection Anticipatory Anxiety,
Information, Violation of Human Uncertainty Towards the Future,
Rights, Uncontrollable Processes Disability to Adjust to the New,
Chaotic Reality, Trust Issues,
Risk of Misinformation
Pseudo Achievements Achievement, Competitiveness, Dependence,
Success FOMO, Doubt about one's
Abilities, Self-Esteem
Distortions

Psychological Consequences of Human-Al Interaction Through the Prizm of Some
Human Needs

Over time, users may internalize Al guidance to such an extent that it overshadows their own
preferences. This can decrease their initiative and increase reliance on external sources. When users
don’t grasp how Al reaches its decisions, they may feel disconnected from the decision-making
process. For instance, a person who depends solely on GPS navigation for directions, even in familiar
areas, may stop noticing street names, landmarks, or alternative routes. If the GPS fails, they might
struggle to navigate even well-known places. Their confidence in their ability to find their way
diminishes, leading to anxiety or helplessness without Al support.

Replacing human interaction with Al in areas such as in elderly care, companionship, or
therapy, may lead to emotional loneliness or weak social connections. Knowing that Al doesn't have
feelings or empathy can cause emotional dissonance, particularly when users are seeking emotional
support or human connection. Heavy reliance on Al may subtly change how people interact with
others, leading to impatience, reduced empathy, or social withdrawal. Individuals often turn to Al to
meet their emotional and social needs. Since Al is always available, accepting, and affirming, they
may start to prefer interacting with it, avoiding real-life social challenges, reducing social
engagement, and stopping reaching out to friends and family. In the short term, they may feel
comforted and validated, but they risk losing essential social skills such as handling conflict,
interpreting body language, or dealing with tough emotions in relationships. Eventually, they may
find it hard to form or maintain meaningful connections with others. It turns out that while human
needs motivate human interaction with Al, this very interaction can disrupt the satisfaction of those
same needs, especially psychological ones.
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The psychological consequences of human-Al interaction presented in Table 1 are certainly
not exhaustive, and this list can be expanded. Furthermore, the concerns expressed are not rooted in
professional pessimism, but in professional rationality. It is obvious that humanity has entered a
qualitatively new stage of development. Following the same rational logic, it is essential to
emphasize potential negative consequences in advance so that appropriate steps and solutions can
be proposed, ultimately helping to prevent the emergence of a mentally unhealthy society.

Conclusions

Human-Al interaction is inevitable. As we have seen, humans are interested in and motivated
to use various tools powered by artificial intelligence. It is also obvious that in this cooperation,
people must remain sober, conscious, prepared, and digitally literate; otherwise, the opportunities of
human-Al interaction smoothly turn into risks, leading to negative psychological consequences.
One's own resources, self-efficacy, independence, mental health, and cognitive functions may be
undermined.

Humans are social beings: personal development and identity are shaped in the environment of
people. Therefore, human-to-human interaction is indispensable and primary for a person's mental
health and well-being. Interpersonal relationships provide self- awareness, personal growth, and
change, whereas isolation and loneliness hinder these processes.

Al brings serious psychological concerns, many of which are still unknown or speculative.
Nevertheless, they highlight how crucial it is to address the ethical, social, and emotional
ramifications of Al technology. To guarantee that Al development advances benefit mankind in ways
that do not jeopardize mental health, societal cohesiveness, or individual autonomy, responsible
governance and regulation of technology are crucial. Developing transparent, human-centered, and
ethically designed Al systems will be essential for reducing these hazards and fostering a harmonious
coexistence of humans and technology.

Recommendations

Provide digital and Al literacy in education and public discourse to help individuals to critically
understand how Al operates and its limitations. Use Al as a tool for learning, not a replacement.
Ensure individuals are actively involved in decision-making rather than outsourcing complex
thinking. Maintaining cognitive engagement preserves critical thinking, decision-making, and
confidence in one’s own abilities.

Encourage regular, meaningful interpersonal interactions in both personal and professional
contexts. Human relationships are vital for emotional support, identity development, and
psychological resilience. Constant interaction with Al can lead to emotional detachment or flattening.
Foster habits that strengthen emotional regulation and psychological resilience—Ilike mindfulness,
social support, and breaks from technology. Offline time restores mental balance.

Advocate for Al systems that are designed transparently, respect privacy. Technological tools
that are poorly aligned with human ethics can exacerbate social inequality, manipulation, and
psychological harm. Integrate mental health impact assessments into Al policy development,
especially in education, healthcare, and workplace. Preventative psychological care is more effective
than reactive care; thus, policies must consider long-term emotional and societal effects.
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Abstract

This article is devoted to forecasting economic development scenarios using artificial
intelligence methods. It aims to explore the conceptual frameworks, challenges, opportunities, and
expert opinions surrounding Al's potential applications in economic forecasting. It is emphasized,
that the correct and ethical use of artificial intelligence can significantly contribute to developing
economic scenarios, institutional development and ensuring long-term economic efficiency.
However, as noted in the article, there are also certain risks associated with the adoption of Al. One
of the most discussed is job displacement, which could lead to social consequences.

Keywords: Artificial intelligence, developing economic scenarios, future economic trend,
economic predictions, data privacy, business strategy.

Introduction

The continuous development of the global economy will inevitably lead to the expansion of
artificial intelligence (Al) usage and the reassessment of its role across various sectors. These
emerging technologies, which are already improving economic modeling, business efficiency, and
public policy formulation, could significantly alter both the structure and functions of the global
economy.

In recent years, artificial intelligence (Al) has emerged as a transformative force across various
sectors, with its potential to revolutionize economic forecasting at the forefront. As global economies
face increasing complexity and uncertainty, traditional methods of economic prediction often fall
short in capturing the dynamic and interdependent nature of modern markets. Al, particularly machine
learning algorithms, offers new possibilities for analyzing vast datasets, identifying patterns, and
making more accurate and timely predictions about future economic trends.

However, the application of Al also brings with it a range of social, economic, political, and
psychological consequences that require careful consideration and responsible approaches. While
these impacts may improve certain sectors, they could also pose new challenges related to changes in
the labor market, data privacy and security issues, as well as political and social inequalities®.

This paper explores the role of Al in forecasting economic scenarios, examining its strengths,
limitations, and potential applications in shaping policy, business strategies, and global economic
decisions. By delving into both the opportunities and challenges posed by Al, we aim to highlight
how these advanced technologies are reshaping our understanding of economic dynamics and their
role in decision-making processes.

Forecasting the economic trajectory of nations has always been a complex task, involving
numerous variables that interact in often unpredictable ways. However, with the advent of artificial

! https://hbr.org/2024/11/research-how-gen-ai-is-already-impacting-the-labor-market, 01.12.2024.
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intelligence (Al), a new era in economic forecasting has emerged, where advanced algorithms, big
data, and machine learning (ML) models are enabling forecasters to generate more accurate and
dynamic economic scenarios?. In this article, we will explore the role of Al in economic forecasting
and its transformative potential for economic planning and decision-making.

Methodology and Literature review

The instruments of economic regulation have a significant impact in managing the social
standard of living in the country and in the global community. Several approaches are considered,
consisting of a predictive block and a combination of empirical and predictive blocks. The aim is to
understand the practical applications of Al, as well as the perceptions and challenges associated with
its integration into economic forecasting. In this research we employ a qualitative approach, focusing
on the exploration of expert opinions and existing literature regarding Al's role in forecasting
economic development scenarios. Qualitative research is well-suited for this inquiry, as it allows for
an in-depth understanding of complex phenomena, particularly the evolving intersection of Al and
economic forecasting, where theoretical and expert-based perspectives are crucial. For reviewing
literature or expert opinions, we use content analysis to evaluate how Al is currently being applied or
viewed in economic forecasting scenarios. This qualitative research methodology provides valuable
insights into the role of Al in forecasting economic development scenarios, offering a nuanced
understanding of its potential applications, challenges, and opportunities. Through expert interviews
and an in-depth literature review, this article aims to contribute to the growing body of knowledge on
AT’s capabilities in economic forecasting and its future potential in shaping economic policy and
predictions.

Most relevant studies emphasize that Al has the potential to significantly impact economic
growth in various ways. For example, authors in the book titled “Forecasting with Artificial
Intelligence: Theory and Applications” emphasize the AI’s role in improving forecasting accuracy,
using neural networks, meta-learning and deep learning for economic scenarios®. In the book titled
“Artificial Intelligence in Forecasting: Tools and Techniques” authors explore AI’s impact on
business and economic forecasting, including advanced neural network methods and case studies in
diverse industries.* The economics literature is still undecided on how Al may transform society, with
a lively discourse evident in the literature. Some have pointed to the authoritarian potential of Al and
related smart technologies, especially in the wrong hands.> Some have pointed AI’s transformative
role in macroeconomic planning and its challenges.®

Analysis
The world is witnessing an intensive growth in investments in Al, as well as the development
of national strategies and programs aimed at advancing this field. According to the International Data

2 Yong Qin, Zeshui Xu, Xinxin Wang, Marinko Skare, Artificial Intelligence and Economic Development: An
Evolutionary Investigation and Systematic Review,Journal of the Knowledge Economy (2024) 15, p1743

3 M. Hamoudia, S. Makridakic, E Spilotis , Forecasting with Artificial Intelligence: Theory and Applications”, 2023, p
74-94

4 S. Mohanty, P. Nanjundan, T. Kar, “Artificial Intelligence in Forecasting: Tools and Techniques”, 2024, p 364

5 J. Danielson, A. Uthemann, Artificial intelligence and financial crises , 2024, https://arxiv.org/html/2407.17048v1,
10.12.2024

6 Shuang Lin, Minke Wang, Chongyi Jing, Shengda Zhang, Jiuhao Chen, Rui Liu, The influence of Al on the economic
growth of different regions in China. https://www.nature.com/articles/s41598-024-59968-7, 10.12.2024
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Corporation (IDC), government and business spending on Al-centric systems is projected to
exceed $300 billion by 2026.’

According to PwC, Al could contribute up to $15.7 trillion to the global economy by 2030,
which is more than the current output of China and India combined. Among the leaders in Al
development are the United States, China, the European Union, Japan, and South Korea. These
countries and regions possess strong scientific and technological bases, large markets, consumer
demand, and active support from both government and business. The United States is the global leader
in Al innovation. In the USA operate the largest technology companies, such as Google, Microsoft,
Amazon, Facebook, and IBM, which develop and implement cutting-edge Al solutions across various
sectors. The US also hosts thousands of Al startups, which attract significant investments from
venture capital funds.

The United States also has a strong academic environment for Al research. Leading universities
such as Stanford, MIT, Carnegie Mellon, and Berkeley train highly qualified Al specialists and
conduct both fundamental and applied scientific research. China is one of the largest Al markets in
the world and one of the most active participants in international cooperation in this field. China has
signed cooperation agreements on Al with more than 20 countries and regions, including the United
States, the European Union, Japan, South Korea, India, Russia, and others. China is also involved in
the development of international Al standards and principles within frameworks such as the UN,
OECD, G20, and other international organizations. China recognizes the importance of ethical and
legal aspects in Al development and is committed to building responsible, trustworthy, and secure
AlS

Armenia is not staying on the sidelines of this process and is actively developing its Al
ecosystem, relying on strong scientific traditions, highly qualified personnel, and innovative
businesses. Armenia is known for its continuous development of the IT sector and gained its
reputation as the main Caucasian hub of software development, industrial computing, and electronics.
Due to the increasing number of investments in the field, IT is one of the most significant sectors in
the Armenian economy. According to Armenian National Statistics Service, the ICT sector grew by
5,3% in the last year and its value was estimated at more than $170 million®.

There are 24 companies in Armenia that provide artificial intelligence services. Armenia is set
to launch its first artificial intelligence (Al) supercomputing center, equipped with cutting-edge
technology. The ground-breaking project is backed by a budget of USD 8.5 million (3.5 billion AMD)
and represents a significant leap towards Armenia’s technological advancement. However, Armenia
also faces a number of problems and challenges in Al development, such as insufficient funding,
lagging in hardware infrastructure development, low levels of digitalization in key sectors of the
economy, uncertainty in legal regulation, and more. To overcome these challenges, it is necessary to
strengthen government support for Al development, stimulate public-private partnerships, improve
the quality of education and science in Al, and foster international cooperation in the field of Al.

Forecasting the economic trajectory of nations has always been a complex task, involving
numerous variables that interact in often unpredictable ways. However, with the advent of artificial
intelligence (Al), a new era in economic forecasting has emerged, where advanced algorithms, big
data, and machine learning (ML) models are enabling forecasters to generate more accurate and

7 https://www.businesswire.com/news/home/20220912005203/en/
8 Shuang Lin, Minke Wang, Chongyi Jing, Shengda Zhang, Jiuhao Chen, Rui Liu, The influence of Al on the economic
growth of different regions in China. https://www.nature.com/articles/s41598-024-59968-7, 10.12.2024.
% https://www.armstat.am/en/?module=search&q=ICT-+sector+grew+, https://www.armstat.am/file/doc/99541963 .pdf
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dynamic economic scenarios. In this article, we will explore the role of Al in economic forecasting
and its transformative potential for economic planning and decision-making®® [A. Wirjo, S. Calizo
Jr., G. Vasquez, E. Andres].

Economic forecasting traditionally involves predicting future economic variables—such as
GDP growth rates, unemployment levels, and inflation rates—based on historical data and statistical
models. Scenario analysis takes this further by building multiple plausible scenarios of the future
based on certain assumptions, such as changes in technology, policy, or market conditions. This
enables policymakers and businesses to understand a range of possible futures and prepare for each.
However, these conventional approaches can struggle with capturing nonlinear trends, sudden market
shifts, and the vast complexity of interconnected economic factors.

As economies around the world become increasingly interconnected and complex, traditional
methods of economic forecasting often struggle to keep pace with the rapidly changing dynamics.
Acrtificial Intelligence (Al), with its advanced data processing capabilities and predictive power, has
emerged as a promising tool for improving economic forecasting accuracy and decision-making. Al
can analyze vast quantities of data, identify patterns, and generate insights that human analysts might
miss, offering new possibilities for understanding future economic trends. Al enhances economic
forecasting in several ways, allowing for a more precise and nuanced understanding of economic
phenomena. Al can process massive amounts of data from diverse sources—ranging from financial
records to social media activity—transforming raw information into meaningful insights. This
capacity to analyze both structured and unstructured data, such as text, images, and videos, enables
forecasters to incorporate more data points than ever before. Besides, with real-time data integration,
Al can continuously update its predictions based on the latest available information. This real-time
analysis is especially useful for short-term forecasts and helps respond to economic changes almost
instantaneously.

Here are some practical Application of Al in Economic Development Scenarios:

1. GDP Growth Forecasting
o Al models, such as ML regressions and neural networks, are used to predict
GDP growth rates by considering variables like trade volumes, investment flows,
and even internet search trends. These models are particularly effective for short-
term GDP forecasting and can be fine-tuned to analyze specific sectors, such as
technology or healthcare.
2. Employment and Labor Market Projections
o AT’s ability to analyze vast datasets enables labor market projections that
factor in changing skills demands and automation trends. Policymakers can use these
forecasts to guide workforce development programs and address future skills gaps.
3. Risk Assessment in Financial Markets
o Al enhances risk analysis by identifying market sentiment, trading patterns,
and external factors affecting investment behavior. This capability is invaluable for
central banks and financial institutions that need to assess systemic risks and
safeguard economic stability.
4. Infrastructure and Urban Development Planning

0P, S. Channe, , The Impact of Al on Economic Forecasting and Policy-Making: Opportunities and Challenges for Future
Economic Stability and Growth, 2024, p 50
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o Al helps in forecasting economic outcomes tied to infrastructure investment,
especially in urban areas. Al models can simulate population growth, traffic flows,
and energy demand, guiding long-term urban planning.

5. Climate Impact Modeling
o Al is increasingly applied to assess the economic effects of climate
change, helping nations prepare for changes and mitigate risks. For instance, Al can
forecast agricultural yields under different climate scenarios, helping farmers and
governments adapt.

Challenges and Ethical Considerations

While Al offers substantial benefits for economic forecasting, it also poses challenges. Data
privacy concerns, particularly with the use of personal and behavioral data, need careful handling.
Furthermore, Al models can perpetuate biases present in historical data, potentially leading to skewed
or unjust policy recommendations. Transparency in Al model design and accountability for Al-driven
decisions are crucial for responsible use.

However, the integration of Al into economic forecasting also raises important questions
regarding its limitations, ethical implications, and potential risks.

This SWOT analysis explores the strengths, weaknesses, opportunities, and threats associated
with the use of Al in forecasting economic development scenarios. By examining these key factors,
we aim to provide a balanced view of AI’s potential role in shaping the future of economic policy
and strategy.

Strengths:

Data Processing Power:

Al systems can process and analyze vast amounts of data much faster and more accurately than
traditional methods, enabling real-time or near-real-time economic forecasting.

Predictive Accuracy:

Machine learning algorithms can identify complex patterns and relationships within economic
data that might not be immediately apparent, improving the accuracy of predictions.

Adaptability:

Al models can continually learn and adapt to new data, improving over time. This flexibility
allows for more responsive forecasting that can adjust to shifting global economic conditions.

Handling Complexity:

Al can analyze multi-dimensional data, accounting for a variety of factors (e.g., political events,
social trends, environmental changes) that impact economic development, offering a more holistic
view than traditional models.

Automation:

By automating much of the data collection and analysis, Al reduces human error and labor
costs, freeing up resources for other economic tasks or policy-making decisions.

Weaknesses:

Data Quality and Availability:

The effectiveness of Al in economic forecasting is highly dependent on the quality and
completeness of the data. Inaccurate or incomplete data can lead to misleading predictions.

Complexity of Algorithms:
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Some Al models, particularly deep learning algorithms, can act as "black boxes,” making it
difficult for analysts to understand or explain how predictions are made. This lack of transparency
can undermine trust in the forecasts.

High Initial Costs:

Implementing Al systems for economic forecasting requires significant investment in
technology, expertise, and infrastructure, which may be beyond the reach of some organizations or
governments.

Over-Reliance on Technology:

Over-dependence on Al predictions could result in policymakers ignoring qualitative factors or
historical context, leading to decisions that may overlook crucial human and societal dynamics.

Vulnerability to Bias:

If Al models are trained on biased or incomplete datasets, they may perpetuate or even
exacerbate existing biases, leading to skewed economic predictions.

Opportunities:

Improved Decision-Making:

Al can enhance the quality of decision-making by providing more accurate, data-driven
insights, helping governments, corporations, and organizations to make more informed economic
policies and investments.

Real-Time Economic Monitoring:

Al allows for continuous monitoring of economic conditions, which can help identify emerging
trends or economic crises earlier than traditional methods, enabling more proactive responses.

Cross-Sector Application:

Beyond just macroeconomic forecasting, Al can be applied to specific sectors like labor
markets, trade, healthcare, and energy, offering granular insights into sector-specific economic
scenarios.

Global Economic Modeling:

AT’s ability to process large-scale data from multiple sources and regions makes it particularly
valuable in simulating global economic interactions and predicting how global events (e.g.,
pandemics, climate change) may influence economic development.

Personalized Economic Forecasting:

Al can create more personalized forecasts for businesses or even individuals, offering tailored
insights that help stakeholders better navigate economic uncertainty.

Threats:

Privacy and Ethical Concerns:

The use of vast amounts of personal and economic data in Al systems raises concerns about
data privacy, security, and potential misuse, especially if sensitive data is not adequately protected.

Job Displacement:

The automation of economic forecasting and decision-making processes could lead to job
displacement in sectors reliant on traditional forecasting methods or human expertise.

Economic Inequality:

There is a risk that the benefits of Al-driven economic forecasting may be concentrated in
wealthier nations or corporations that have the resources to invest in such technologies, potentially
widening global economic inequality.

48



Risk

of Overfitting:

Al models, particularly those based on machine learning, can sometimes "overfit" to past data,
making them less effective in predicting future trends if conditions change dramatically.

Geopolitical Risks:

As Al is integrated into economic forecasting, countries may use these technologies for
competitive advantage, leading to geopolitical tensions, especially if one nation’s predictions
influence global economic policy disproportionately.

Conclusion:

Artificial Intelligence is one of the most promising and rapidly developing fields of science and
technology, with huge potential for increasing the efficiency and competitiveness of the economy, as
well as solving complex social and humanitarian issues. With its ability to process vast data, recognize
complex patterns, and simulate various scenarios, Al provides a powerful tool for policymakers to
make informed decisions. By leveraging Al effectively, countries can improve economic resilience,
adapt to future challenges, and foster sustainable growth. The integration of Al into economic
forecasting offers substantial advantages in terms of speed, accuracy, and complexity handling.
However, it also presents challenges, particularly around data quality, transparency, and biases. While
the potential for Al to improve decision-making and economic resilience is clear, careful management
and regulation are essential to ensure that the technology is used ethically and effectively, and to
mitigate the risks associated with its deployment.
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Abstract

Artificial Intelligence (Al) has emerged as a cornerstone of digital transformation across
industries, driving efficiency, enhancing decision-making processes, and fostering innovation in
economics, management, and finance. Among its transformative applications, this study highlights a
novel approach: the use of Al-driven microfinance platforms to advance economic inclusion by
leveraging unconventional data sources such as mobile phone usage and social media activity. These
innovations democratize access to financial services, particularly for underserved populations in
developing economies, catalyzing equitable growth. This article provides an in-depth analysis of Al's
impact, explores its opportunities and risks, and proposes strategies for sustainable and inclusive
adoption.

Keywords: Artificial Intelligence (Al), Management, Finance, Economic Inclusion,
Microfinance, Systemic Risks.

Introduction

Artificial Intelligence (Al) has rapidly transitioned from a futuristic concept to an integral
component of modern business practices. In economics, Al is redefining macroeconomic forecasting
and microeconomic decision-making. In management, it is streamlining operations, improving
customer experiences, and enabling dynamic resource allocation. In finance, Al applications range
from fraud detection and algorithmic trading to personalized financial planning.

Despite these advancements, Al adoption is not without risks. Ethical considerations,
particularly concerning algorithmic bias and transparency, have come to the forefront. Similarly, data
privacy breaches and workforce displacement are pressing concerns. This research explores the dual
aspects of Al in economics, management, and finance, presenting solutions for leveraging its benefits
responsibly.

Opportunities of Artificial Intelligence

« Enhanced Decision-Making in Economics: Al enables sophisticated analyses of large and
complex datasets, allowing economists to make informed predictions. Advanced tools, such as neural
networks and reinforcement learning, have been applied to macroeconomic modeling. For instance,
Al-driven models predict inflation trends and GDP growth more accurately by integrating real-time
data from diverse sources, including social media, government reports, and satellite imagery?.

! Agrawal, A., Gans, J., & Goldfarb, A. (2019). The Economics of Artificial Intelligence: An Agenda. University of
Chicago Press, p.98.
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Additionally, Al aids in behavioral economics by analyzing patterns in consumer behavior. This
insight is critical for businesses and policymakers seeking to optimize pricing strategies and public
policies.

« Process Optimization in Management: Al technologies are revolutionizing organizational
management by automating routine tasks and enhancing operational efficiency. Al-powered tools like
robotic process automation (RPA) handle repetitive functions such as invoice processing, payroll
management, and customer support, significantly reducing costs and errors. In strategic management,
Al facilitates real-time decision-making by analyzing market trends and competitor behaviors. For
example, companies use sentiment analysis powered by natural language processing (NLP) to assess
customer opinions on products and services, enabling targeted marketing campaigns?.

« Risk Management in Finance: The financial sector has witnessed significant Al integration,
particularly in risk assessment and fraud detection. Machine learning algorithms analyze transaction
patterns to detect anomalies that may indicate fraudulent activities. A notable example is PayPal,
which uses Al to identify suspicious transactions within milliseconds, reducing fraud losses by over
50%3. Al also supports portfolio management through robo-advisors'!, which offer personalized
investment strategies based on users' financial goals and risk tolerance. This democratizes access to
financial planning, making it more affordable and inclusive.

Challenges in Al Adoption

« Ethical and Governance Issues: The deployment of Al in sensitive areas like credit scoring
and hiring processes has revealed significant ethical challenges. Algorithmic bias, stemming from
skewed training data, can lead to discriminatory practices. For example, a 2020 study showed that
some Al systems disproportionately denied loans to minority applicants, raising questions about
fairness and accountability®. Governance frameworks lag behind the rapid pace of Al innovation.
Current regulations often fail to address the unique risks posed by Al, such as accountability for
autonomous decisions and the lack of transparency in "black-box" models.

Workforce Displacement: Automation powered by Al threatens to displace jobs in sectors
reliant on routine tasks. According to the report by the World Economic Forum 2023°, businesses are
adopting automation more slowly than expected. Currently, 34% of business tasks are automated, a
modest 1% increase since 2020. This falls short of earlier predictions that 47% of tasks would be
automated by 2025. Expectations have now shifted, with 42% of tasks projected to be automated by
2027, ranging from 35% in reasoning and decision-making to 65% in information and data
processing.

Data Privacy and Security Risks: One of the critical challenges in Al adoption is ensuring
data privacy and security. Al systems often rely on large datasets, which may include sensitive
personal or organizational information. The collection, storage, and processing of such data raise
significant concerns about potential breaches, unauthorized access, and misuse. Furthermore,
compliance with data protection regulations, such as the General Data Protection Regulation (GDPR,

2 Brynjolfsson, E., & McAfee, A. (2017). Machine, Platform, Crowd: Harnessing Our Digital Future. W.W. Norton &
Company
3  PayPal Editorial Staff (2024). Harnessing machine learning fraud detection technologies.
https://www.paypal.com/us/brc/article/payment-fraud-detection-machine-learning
1 Eneng Nur Hasanah, Sudarso Kaderi Wiryono, Deddy P. Koesrindartoto. Financial Robo-Advisor: Learning from
Academic Literature. Jurnal Minds: Manajemen Ide dan Inspirasi Vol. 10, No. 1 (June) 2023: 17-40
4 O’Neil, C. (2016). Weapons of Math Destruction: How Big Data Increases Inequality and Threatens Democracy. Crown
Publishing Group
> World Economic Forum. The Future of Jobs Report 2023,
https://www3.weforum.org/docs/WEF_Future of Jobs 2023.pdf
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a legal framework that sets guidelines for the collection and processing of personal information from
individuals who live in and outside of the European Union) or similar frameworks, adds complexity
to Al implementation, especially in cross-border applications. Al systems can also introduce new
vulnerabilities. For instance, adversarial attacks and data poisoning can compromise model integrity,
while improper anonymization techniques might inadvertently expose private information.
Organizations must adopt robust cybersecurity measures, implement ethical Al practices, and
prioritize transparent data governance to mitigate these risks. Balancing the benefits of Al with
stringent privacy and security protocols is essential to fostering trust and ensuring sustainable Al
adoption.

Systemic Risks in Financial Markets: The integration of Al into financial markets introduces
significant systemic risks. Al-driven algorithms, widely used for trading, risk assessment, and
decision-making, can amplify market volatility due to their speed and complexity. For instance,
algorithmic trading systems may respond to market fluctuations in milliseconds, potentially leading
to flash crashes or unintended feedback loops. Moreover, the opacity of Al models complicates risk
management. Financial institutions may struggle to fully understand or predict the behavior of
complex machine learning algorithms, leading to errors or biases that propagate across the system.
This lack of transparency can hinder regulators' ability to oversee and mitigate risks effectively. Al
also increases interconnectivity within financial markets, making systems more susceptible to
cascading failures. A disruption in one segment - whether due to cyberattacks, model errors, or
systemic miscalculations - could trigger widespread consequences. To address these challenges,
robust regulatory frameworks, continuous monitoring, and fail-safe mechanisms are essential to
ensure that Al enhances market efficiency without jeopardizing stability.

The graph below shows the most common ways companies are using Al.

Graph 1.
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6Anthony  Cardillo. ~How  Many  Companies Use AI? (New Data). August 24, 2024.
https://explodingtopics.com/blog/companies-using-aifcompanies-using-ai-percentage
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The Graph 1 highlights the diverse applications of artificial intelligence (Al) across various
business functions, underscoring its transformative role in modern organizations. The data examined
reveal that the highest adoption rates are observed in customer service (56%), followed by
cybersecurity and fraud prevention (51%), and digital assistants (47%). Notably, Al is also
extensively utilized in customer relationship management (46%), inventory management (40%), and
content creation (35%), reflecting its versatility in optimizing operational efficiency and enhancing
customer engagement. Furthermore, product recommendations (33%), along with accounting and
supply chain operations (both 30%), illustrate Al's significant integration in financial management
and logistics. The presence of Al in recruiting (26%) demonstrates its growing role in streamlining
human resource processes.

This distribution of Al applications underscores its pivotal role not only in enhancing economic
functions, such as supply chain optimization and fraud prevention, but also in advancing management
practices, including customer relationship management and recruiting. Additionally, Al's use in
finance-related domains, like accounting, highlights its critical importance in ensuring operational
accuracy and security. So, the widespread adoption of Al across these diverse functions reflects its
dual role as a driver of innovation and efficiency. Its integration into economics, management, and
finance demonstrates the technology's capacity to address the complexities of modern business
environments, enabling organizations to remain competitive in an increasingly dynamic global
market.

Scientific Contribution and Future Direction

This study presents a novel application of Artificial Intelligence (Al) in advancing economic
inclusion, focusing on the use of Al-driven microfinance platforms. These platforms leverage
unconventional data sources such as mobile phone usage patterns, social media activity, and satellite
imagery to assess creditworthiness with remarkable precision. This approach provides an alternative
to traditional credit risk models, enabling financial institutions to extend credit to individuals who
lack formal credit histories, thereby addressing the gap in financial accessibility for underserved
populations.

Despite its promising potential, Al-driven microfinance is currently limited to a relatively small
number of countries’. While nations in countries like China, the USA, the UK, India, Bangladesh,
Mexico, Indonesia, the Philippines, and Kenya have embraced these innovative financial solutions,
the technology's adoption remains uneven across the globe. Many regions, particularly those with
high levels of financial exclusion, have yet to integrate Al into their microfinance systems. This gap
underscores the need for broader implementation to unlock the benefits of Al-driven microfinance in
addressing economic disparities.

To bridge this divide, | propose expanding the adoption of Al-driven microfinance to additional
countries, especially those with underserved populations and developing digital infrastructures. By
leveraging alternative data sources and Al-powered analytics, these countries could significantly
enhance financial inclusion, enabling individuals without formal credit histories to access essential
financial services. Establishing such systems globally would represent a critical step toward reducing
inequality and fostering economic development.

7 Margarete Biallas, Felicity O’Neill. Artificial Intelligence Innovation in Financial Services. World Bank Document.
https://documents1.worldbank.org/curated/en/839801596184068790/pdf/Artificial-Intelligence-Innovation-in-
Financial-Services.pdf
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This innovation represents a paradigm shift in credit risk assessment. Unlike traditional systems
reliant on static data like income statements or credit records, Al-driven platforms analyze dynamic,
behavior-based data. For example, mobile phone usage data can reveal patterns of spending and
saving, while social media interactions may indicate trust networks and financial reliability. Similarly,
satellite imagery can be employed to evaluate the economic potential of specific activities, such as
agricultural productivity or urban small-business locations.

Offerings and Applications

1. Credit Risk Assessment Using Al: Al algorithms can process unconventional data to develop
comprehensive risk profiles for individuals without traditional documentation. This enables financial
institutions to design tailored credit products that align with the unique needs of diverse borrowers.

2. Personalized Financial Solutions: Based on Al-driven assessments, financial products such
as microloans or payment plans can be personalized. For example, loans may be structured to match
seasonal income variations or repayment schedules can be aligned with predicted cash flows.

3. Integration of Financial Literacy Tools: Al platforms can include embedded financial
education features, such as chatbots or interactive modules, to guide users through loan application
processes, repayment strategies, and financial planning. These tools enhance user understanding,
building trust in the system.

4. Scalable Technology Infrastructure: These platforms can be designed to operate in areas with
limited infrastructure, utilizing lightweight, cloud-based systems that require minimal connectivity.
This ensures scalability and accessibility in remote regions.

Expected Outcomes

o Enhanced access to credit for underserved populations, enabling individuals and small
businesses to pursue entrepreneurial and economic opportunities.

« Increased accuracy and inclusivity in credit risk assessments, resulting in lower default rates
and higher financial system stability.

o Greater user empowerment through financial literacy tools, fostering informed financial
decision-making and trust in digital financial systems.

The table below shows the innovation of Al in addressing traditional microfinance challenges.

Table 1.
Aspect Traditional Microfinance Al-Driven Microfinance
Credit Static data (income statements, credit|Dynamic data (mobile usage, social
Assessment  ([records) media, imagery)
Operational . .
P Costs High (manual processing) Reduced (automated processes)
Credit .. . Broader inclusion through alternative
N Limited for underserved populations . .
Accessibility credit scoring
Fraud Detection |[Manual, error-prone Al algorithms for fraud prediction

Comparison of Traditional and Al-Driven Microfinance Approaches®
Future Research Directions
To ensure the successful implementation and scalability of this novel approach, further research
should explore:

8 The table is prepared by the author.
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« Ethical Data Use: Establishing frameworks that prioritize transparency, fairness, and privacy
in data collection and processing.

« Bias Mitigation: Ensuring Al models are free from systemic biases by designing diverse and
representative training datasets.

« Sustainable Models: Developing cost-effective and adaptable platform architectures to serve
regions with limited digital infrastructure.

This innovative use of Al in microfinance redefines the boundaries of financial accessibility
and inclusion. By addressing these key challenges and refining the approach, this study provides a
foundation for the development of equitable financial ecosystems, fostering sustainable economic
growth and social progress.

Conclusions and Recommendations

To sum up, Artificial Intelligence (Al) is revolutionizing economics, management, and finance
by enabling enhanced decision-making, process optimization, and innovative risk management. In
economics, Al provides tools for predictive modeling and behavioral analysis, empowering
policymakers and businesses with actionable insights. In management, Al automates repetitive tasks,
reduces costs, and enhances operational efficiency, fostering innovation in strategic planning and
customer engagement. Similarly, in finance, Al applications such as fraud detection, algorithmic
trading, and robo-advisors have redefined traditional practices, increasing both efficiency and
inclusivity.

One of the key contributions of this study is identifying the transformative role of Al-driven
microfinance platforms in fostering economic inclusion. By utilizing non-traditional data sources,
these platforms provide access to credit for underserved populations, catalyzing broader economic
development and reducing inequalities in developing economies.

Despite its transformative potential, Al introduces significant challenges. Ethical dilemmas,
such as algorithmic bias and lack of transparency, have raised concerns about fairness and
accountability. Workforce disruptions caused by automation highlight the urgent need for reskilling
initiatives. Additionally, Al's reliance on vast datasets poses risks to data privacy and security, while
systemic risks in financial markets underscore the importance of regulatory oversight.

To harness Al's benefits responsibly, the following recommendations are made:

« Organizations and governments ought to collaborate to develop comprehensive ethical
guidelines for Al deployment. These frameworks should emphasize fairness, transparency, and
inclusivity.

« Policymakers should adopt adaptive regulatory approaches, such as risk-based frameworks,
to ensure Al innovations align with societal values.

« Governments and businesses should invest in education and reskilling programs to prepare
the workforce for Al-driven economies.

« Transparent Al models that allow stakeholders to interpret decisions are essential for building
trust and accountability.

« Specific to Al-driven microfinance platforms, researchers and policymakers must work
together to ensure sustainable scaling while safeguarding ethical and privacy standards.

By aligning technological advancements with ethical principles, adaptive regulations, and
inclusive practices, Al can serve as a force for sustainable innovation and equitable growth.
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gnigwuhoutipp W hwpy Jéwpnnubiph hwowndwtu Gpwpbpjw ndjwjutpp thnfuwugynid
Gu  hwpywipt  Jwpdhtu, wjunuwdbuwiuhy, hwply Jéwpnnubiph  gnpdniutingeyniup
dwdwuwyh pupwgpnud Gupwpyynud £ thnthnfunigjwu W hwplwihu dwpdunwd hwpy
Jéwpnnutipph  JbGpwpbpjw]  wnbnGlwunydnyeniup nunund £ ng - wpdwuwhwywn:
Uwuuwynpwwbtiu, ophuwy, hwpy Jéwpnnp thnfub £ hp gnpdnubingejuu  hwugbu,
ninpup, hGnwhunuwhwdwpp, nph yGpwptpjw; ilGYunpnuwiht hwppwynid sh Yuwnwnb;
pwpdwgnwiutip: Npwbu htnbwup fubinwenipdnud £ hwply Jéwpnnh ybpwpbpjw; wnyw
nbnGywwnynyentup, npp pwgwuwpwp £ wunpwnwnund upw nhuyp ybpndbihu Yud
upw ujwwndwp Jupswpwpnieinu wiwuwynpthu: Uy Yepy wuwsd, Gupwnpbup' hwpy
Jéwpnnp h uyqpwut hwjwmwpwpt| £, np hpwywuwgund £ hwgh wpunwnpnyeniu,
uwwju npnp dwdwuwly wug thnjubp £ gnpdnwbingewtu nippip bW qpunynwd k

S https://datalex.am —nunwlwl wnbnblwunywlwu hwdwlwpg (Yapoht dnunp' 15.11.2024)
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wywnnunbluuywuwnpydwu  gnpéniubinggjwdp, nph Ybpwpbpjw]  nbnGlwnynyeniup
spwpdwgubiint hitmuwupny hwply éwpnnh nhuyh ybpndnipniup nwnund £ ufuw:

v dwpswpwpnyayuti oybpunpphynyaywts futinhptlip: <wplwihu dwpdup
gnhpdwnnyputiph Ywqunwd wnlw LU Jwpswpwpnigjwtu npn2  gnpdhpubip, npnug
Yppwnndp wwhwugnwd £ npnawyh dwdwuwy W nGuntputtip: Uwutwynpwuwtiu, ophtwly
hwpy yéwpnnh dnin dwdlbnwug wwpwuputiph nnipu gpdwt bwwwnwyny hwplujhu
dwpdhup dwiuund £ dwdwuwy W dwpnyuihtu nbunipu' gnpdpupwght Jwutwygbint
tywuwwyny: UGY wy ophuwy E hwply Jbwpnnh dnin ppwlwtwgynn  wjl
nwnwlwuhpnyeyniutp nu unngndubipp, npnug  nbwpnud  hwpy  Jéwpnnhg
wwhwuoynd £ ubpyuyugub]  thwunwpnebp’  npwug  ophtwlwunyeniup b
wpdwlwhwywwneniup  unngbint tywnwyny:  SYw| nbwypnd  dwdwuwyph L
dwpnwihtu  nbunipututph  Sdwfuup ny  Jhwju  pwgwuwpwp L wlnpwnwnunwd
Jupswpwpnypjuu owbpwunhynyejwt, w) bwl hwpywihu hwdwlwpgh Yunwldwpdwu
wnpryniuwybnnyejwu Yypw:

Gqpwlwgnipyniu

Jdbpnugjwy fuunhputiph hGunbwupubpp ujwgbigutiint bwywwwyny wnwowpynid
Gup.

v Cwpl  Jéwpnnubph  wbntluwgwénypjwu  fuunhpubpp ujwqgbigub)’
hwpywjhu  dwpduph Yuwyp btonud UbGpnubind wphbunmwlwu hunbGlunp  Yhpwndwu
wjuwhuh huwpwynpniejntt, npp wngwug gqpnigupwup oguniejwdp RNy Yuw hwpy
Jéwpnnhu unwuw) hpbu hbwnwppppnn hwpgbph ywwnwufuwup' ninnnieyniu gnyg tiwiny
Upwt quuwqwu hpwyhdwyubipnwd Yuywgub) npnanwdutip, npnup sk fuwfuinh hwpYuwjhtu
optuunpnipniup: 2pnigwpwupt dJhwndwdwuwy wuhpwdbion £ Ygh| hbppwgpdwu
hwdwlwpg, npny hwnly yéwpnnp wuhpwdbonnigjwu nbwpnid wofuwwnwupw)ht optiphu
U dwdbipht Ywpnn £ hbppwgpyti] wngwug nbuwquught' hwdwwwwnwufuwu oquniegintu
Ywd nunnejntt unwuwint  twywwwyny:  Ldwu  Ywnngwwpgp  Ywpnn  k
huwpwynpnigntt - wnw| hwpy Jéwpnnhu ny  dhwju  nbnGlwuw] optuunpwlwu
thnihnfunieiniuubphu wybh owtpwwhynpbu, wy twl ninnnpnb| upwu' Ywuluwpgbging
optiunpnipjwl fJuwfundwu nbwpbipp:

v Cwpy Jéwpnnubph  JGpwpbpjw;  nbnGluwwndnigjwt  fubinwenipdwu
fuunhpubpp  UJwgbgul]  wbntywwynyejwu  hwpgdwtu  hwdwlwpg  ubpnubny:
Uwutwynpwwbu, ophuwy, hwpy Jéwpnnp, npp Yhpwnnd £ huyhs-npudwpynuiht
dbpbuw, uwppwynpdwu ypw Ywpnn £ unwbtw) hwpgnd hp gnpéniubingejuu Jujph L
ninpinh  YGpwpbpuw]  wbnGlwwynyentt - ubGpywywgubiny,  npht wwpunwynp |
wwwwufuwub  <MYW-nd  wofuwwnwupp  owpnibwlybine hwdwp: <wpgdwu
wwwwufuwuubpp hwply yéwpnnhtu Ywpnn £ wnwownyyt| ubpywjwguti Whatsapp Yud
Viber dpwagpwihtu hwybwdutipny' wuhpwdbounnyegjwu nbwpnd upwu wnwowpybiny
npwdwnpb| gnpdnwubinyejw Juwyph [nuwuywpp:

60



v Jwpswpwpnyejwu owGpwwnhynipjuu fuunhpubpp ujwqbgub’
hwaybwnynipniuubph EjlGYunpnuwiht hwdwlwpgnd nhdnwubph ubpluwjwgdwt, npwug
pupwgphu hGwnlbint, wuhpwdtion thwunwpnpwiht 2wpdp wwywhnybnt, huswbu twl
wuhpwdtonnipjwt nbwpnud wnbuwdwjlwiht wngwug dhwgnwubip hpwwuwgubnt
Spwagpwjhu huwpwynpnieyniuutip unbndtinyg: Uwuuwynpwwbiu, ophtuwl, wwpwupubiph
funnwudwu bwywwnwyny hwpy Jéwpnnhu Ywpnn £ wnwowpyyt) ubpywjwgut| nhdnwd
Spwagpnud uwhdwudwsd Suwswipny: Ujunthbnl, hbGwnubind hp nhdnwh pupwgppt’
hwpywihtu  dwpduh wywhwuony wwwhnyl] nbuwdwjuwhu dhwgnd b gnygunpb
funinnwudwu gnpdpupwgp’ nhdnwih hwdwp twfuwnbudwd hwndwsdnud Ygbing ulwpubip
L wbuwynebp  funnwudwu gnpdpupwghg’  hwplwiht  dwnwynnubphu  wwny
huwpwynpniejntu unyuwlwuwgub| L hwuwnwuwnb gnpdpupwgh
wpdwuwhwywwnniejniup:

POSSIBILITIES OF APPLICATION OF ARTIFICIAL INTELLIGENCE
IN THE RA TAX SYSTEM

Mher Frangulyan

Republic of Armenia, Yerevan

EUA, Chair of Management, Lecturer, PhD of Economics
State Revenue Committee of RA, Chief Tax Inspector

3rd Class Senior Advisor of the Tax Service
mherfrangulyan1987@gmail.com

Abstract

In the modern world, the use of modern information technologies with the help of artificial
intelligence has become a necessity and has penetrated all areas of human activity.

The role and significance of such development of information technologies has also increased
in the RA state administration system, especially in the tax system, taking into account the fact that
in RA, taxes make up the majority of state budget revenues, and effective tax collection depends on
the effective use of information.

Identifying the possibilities of applying artificial intelligence in the RA tax system is a challenge
of time, it is current and has urgency.

Keywords: Atrtificial intelligence, tax system, application opportunities, tax system
improvement, efficient tax system.
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ur<susuuuu FULULULNRG3UL UhLrUNU UL LLUrudnrnr@3nruere
<uvuuurqU3hu 4rudhuU3r HUULLEUSNKYU

Quqhly UYtiphuywts

Lwywuypnwbh <wbpwwbwpnyenit, p. Gplwb
<6<, thquyth wdphnt, nwuwpunu, 4.q./.
avetisyan.gagik.93@mail.ru

Udihnthwghp

<nnwdp  twywwnwlwninnwé £ nwnwuwuppbing  eE puswybu  Yupbh k
wphbunwlwu pwuwlwunyjwu (UR) wbjuuninghwubpp Yppwnb] hwdwlwpgswihu
gpwdbhywih  nwuptpwgnd’  nwngdwu  gnpdpupwgu wnwyb]  wpryniuwybu,
huntpwywhy b nhuwdhy nwpsdubiint hwdwp: Wu twb bwywwnwy nwph ubplujwgubnt
UPR-h gnpdhputiph Yhpwndwt ognunubipp, npnup Ywpnn Gu wowlygh| pnitoubtiph
unynpnnubpht' funpnijwdp nwnwuwuhpbne gpubhlyulwu dnnbuwynpndp, wwwnytph
dowynuip b dhgnuwhqughwt, huswbu bwl huwpwynpnyeiniu wnw) upwug hupunipnyu
qupguwgub| untindwgnpéwlwu L wnkuuhywlwu hdinnieniuubpp:

(tdwih wpnhwlwunyeyuup tywuwnnud § Yppwlwu ninpunnd inbnbluwwndwlwu
nbifuuninghwubiph (SS) jwju Yhpwnnudp: <Gunwgnunnigjwt hhdwu Ypw hnhuwyp quihu
E wju Ggpwlwgniejwu, np UP Yhpwnndp hwdwlwpgswihu gpuwbhlywih nwuwdwdbphu
uwywuwnnud £ undnpnnubiph pwjhtu gnuaghwunniejwu duwynpdwut nt yhgniwhqughwih
jntpwhwwnniy wnbuuhYwh jnipugdwun:

Chduwpwnbp. wphbunwlwu pwuwlwunyeginiu, hwdwwpgswihu gpwdphyw,
nbnGlwundwywu wbfuuninghwubn, nunigdw dtennutp, unynpnnubp,
Yhqniwihquighw:

LEpwénieni
«bu (tqulwt dnnby Gd, ns pt nwipnnuwlwt JGpGuw, htiswhupt nnip Gp'» UP

Lnboubph gbinwpdbunwywu nipnjuénipyuu pwdhuubpnd’ hwdwlwpgswihu
gpwdphywih nwuwdwdbphu UP gnpdhpwlywqih Yhpwndwt gnpdpupwgp wnbuwywu W
ghpduwlwl fununnwitwihg Upwuwynieinu ntuh unynpnnubiph pYwiht Ypenyejwu
wpnynibwybinnyeyniup - pwpdpwgubny,  upwtg  dwulwghunwywt  ninpunubipp,
uinbndwpwp Ynyinnipwu qupgqugutiint hwdwp:

(dtdwih wpnhwlwunyeniup ywjdwuwynpwsd £ Yppwlwu nnpund UP L
dwdwuwywyhg SS gnpéwddwu wbhg bGubing: Lywwbup, np hwdwlwpgswihu

! Milliere R., (@raphamilliere), “I asked GPT-3 to write a response to the philosophical essays written about it...”,
July 31, 2020, 5:24 a.m.
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gpwdbhlywih nwuwdwdbphu UP Yhpwndwu htwpwynpniginiuutiph yGpwpbpjw; nbinlwu
lhwndtp ghnwlwu nwnwWuwuhpneinu wnw sk: Cun wynd £ duwybpwynd |
hbunwgnuinyejwt twywwnwyp' nwunwuwuppb’| UP gnpdhpwlwqdh Yhpwndwtu dhongubipp
hwdwlywnpgswiht gpwbhywih nwupupwgnu: Upluwwnypyuu hpduwlywu fuunphpu £
unynpnnubtiph  2powund  Jtphwub; UP  gnpdhpwlwqgdh Yhpwndwu wgnbignyeniup
hwdwywpgswihtt gpw$hlwh nuupupwgnd® gnpdwdting  fdwhphy L npwlwlywu
dbennubipp:

Cwdwlwpgswiht gpuwbhywt nunund £ wybih nhuwdpy nt wpyniuwdbn' UR
unpwagnyu inbuuninghwubph ubpnpdwdp, nph hutwpwynpnienitubpp wjuop wjunptu
Yppwnynd  Gu  gpwdbhywlwt nhqwjunud, dnnGwynpdwu  gnpdpupwgubipnd L
yhgniwihqughuwjh dbg, husu wwywhnynid £ wybith 62gphin b npwlyyw wpnyniupubn:

Uphbunwlywt pwtwlwunpymup b dwiwtwlwlhg wnbnjunyjulyw
nbfuuninghwubpp Yppwut hwdwwpgnud: URP dwutwghunwlwu nbuuninghwubpu
wyuon unp onwus  Gu  hwnnpnnd Yppwlwu  gnpdpupwgubpht’  undnpnnubiph
nwupupwgltpp nwpéubiny dJdwdwuwyhu  hwdwhnits L dpgwygwihu:  Un
hwdwuwunbipunnud wyuhwyn npwlwu unpwdnidnyeiniu tu hwdwpynwd bwle SS unpwgnyu
dhongubpny’ ElGYunpnuwht wuhynd gpwwnwfunwyny, gpuwbhlulywt wwurbinny,
unhiniuny (pYwihts gphy) hwdwlwngswiht gpudhliuh nwuptpwgubph wuglwgnup:

UP  dJwulwghwnwlwu  wbluuninghwubph  Yppwnnudt  wpnh  Yppwlwu
swinpnohsubph  opowuwlubpnd  huwpwynpnygyniu £ wiwhu  nuuwywunnnubppt’
dwutwghnwwu nwnigdwu gnpdpupwgp Ywqdwybpwb punbpwynhy, hhpphnwghu,
htinwdwp nwnigdwt, gwugwihu hwdwlwpgh b ghunbhpubph unnigdwt hwppwyh
dhongutipnyd, dJtYywnbnb| EGYwnpnuwiht wuhwynd  gpwnwfunwyh, gpwdphluluu
w|wugkiinh, uwnpinwh, pYwihu EYypwup, upihynut unbnuwowph nt hwwnny dyupyp
huwpwynpnieyniutbpp huswbu wnw hhduwlywu dwutwghwnwlwu dpwgptipny, wjuwtiu
k1 hwunniy bwfuwgdywd dpwgpwiht hwybjwdubpny:

Ljwwbup, np dbpnugju| gnpdnuutiph dwutwyh Hwd  wdpnnowlwu
pwgwlwyniejniun, huswbu twl nwuwywunnnubph dwutwghwnwywu
wwwpwunywonyjwu  ns  pwlwpwp  dwlwpnwyp  pwgwuwpwp G wgnnw
dwdwuwlywyhg dbennwpwiuwlywu dwlywpnwyh wywnhy ubpnpdwup. «Cunhwunip
dbpnnwpwiwywt  Jwywpnwyph Jpw  Suwybpwywsd fuunphpubpp, punhwupwwbiu
nwnighsubiph dwutwghunwwt ywwpwunmdwt b dwutwynpwwbiu nwuwywunnnutipp
Yndwbwnbuwnnigjwt  dninbgdwtu  Yppwndwt huwpwynpnyeyniup  nbinbu  hwdwndtp
wpwwgnnd sk gt dwuwdwpdwlwu pnthtph  nwnwWuwlywu  wnwplywubiph
nwuwywundwu Juunwpbjwgnpddwu inbuwywt b gnpdlwlwu nwunwtwuhpnyeyniututiph
ubtign?:

2 Unymuwu <. U., Yndybwbunnipjwu dnnbgdwt  wwjdwutbpnd  hwdwlwpgswiht - gpw$hywih
nunigdwt wnwuduwhwwnyniejniuutpp / «Uwuywywpdwlwu dhunp», N2 1-2, Gplwt, «2wuquly», 2014, ko
206-211:
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SGhunwunbuwywl nwnwtwuhpnieiniuutiph punhwupwgnwubip ne dwdwuwlwyhg
nbnGyuwwndwywu dhongubipp hhdp Gu wnwihu thwnbint hwdwwnpgswihtu gpudhluwih
nwuwdwdbtphu UP gnpdhpwlwqdh W SS dhongubiph wnwuduwhwwnyniyeiniuubnp,
ubipwnjwi.

1. Undnpnnubph  tywwwlywdnjwsd Sdwunpwgnup SS  pqwihu  danhwjht’
pwqdwwpndh; UR inbuuninghwubph wyunhy Yhpwndwdp, npnup oquntd Gu wybih jwju
dwuwstint pYwjhu wotuwphp, pwgwhwjwnbint hwuwpwynyejwu qupqugdwu Yypw UL
niubgwd  waqnbgnigywtu  Lpwuwynyeniup,  ghund  pYwihu  gbnughwnyejwu
unpwdwpwunyejwu hwdwlwpgny:

2. UP pquwht wbfuuninghwubiph  dhgngny  hwdwhwpgswiht - gpudhluwh
opwagpwihu hwdwlwnpgh ybpnwdnieniup: <Gunbwpwn, hwdwlwpgswihu gpwdbhlwih
nwnigdwtu gnpdpupwgnd unynpnnubph Yppwywtu wouwphwjwgph duwynpnwip UR
wbfuuninghwubph  Yppwndwdp  hpwlywiwgynd £ juphun  wpunwhwjnwsd
gbinwghwnwywu hwpwpbipnie)niuubiph, wnwplwubnh, Gplunypubph,
ophuwswthnigyniuutph - nwnWtwuppdwtu W qqwgdnwiplbph  Gwuwsnnywu
gnhpdpupwgh wywhy dwutwygnywiu wwypdwuubpnu: Mfwghnuwih b qqujwlwuh
wjnwhuh opgqwuwywu hwdwwbinniginiup UR ghwbjhpubiph jnipwgdwt, 2powwjwiinh
Ujwwndwdp  pwpnughunwywtu  Ybpwpbpdniuph  nwunphwpwynyejutu  dwdwuwy
uywunbhnpbu hbpwnwgunud £ unp nbuuninghwubphu hdinwuwint gnpdpupwgp:

3. Gnwswith wnwpwoényjwu Jdby wwwybnynn opjywnubiph, hwdwswihniejuu
wmwpwowlwu wnbnwynpdwu pwiht Gpwuqwynpdwt, [nwwuwnybph Jwybipbuwhu
pw2tudwu nwunduwuppnieynttt nt Yypwwwwnybpnwp UR wnbfuuninghwubiph dhongny
wwpdwuwynpnwd tu funp ghwnbhputipu onwjhu L géwjht htnwulwph opjtiyunpy
optiupubiph, ppwlwu L pYwht woluwphubph Ywnngwdph, npwug wwpwdwywu
wwwnybpdwt ophuwswihnyenuttph dwuhtu, npnug dhongny unynpnnubipt pdpnunid Gu
nhw|tlynhhulwi wofuwphwjwgph uligpniupubiph ninnnig)niup:

Cwdwlwpgswiht  gpwdbhywih nwuwdwdbphu UP  dhongubph  Yhpwndwdp
undnpnnubph  dbinp  pbpwd  ghwblhpubpp’  hbnwulwph  ophuwswihinyeniutbph,
owwnhywih, gnwghwnyeuu Jdwupht  Ywqdnwd Gu  ghwbhpubph  hwdwlwpgh
pwnlwgnighs dwup W Upwug pwgwhwjnnw pYwihtu «Ugfuwphh wwuwybipp», npu
hpwlwunyejwu dwuhtu hunnthinphy wwwunybpwgnwutiph hwdwlwpg k, b wju Yupbp §
unyuwlwuwgub), tyupwgpt] wd Jbpwluwnnigt: Unyu hGunwgnuninggjuu inbuwlwt
Ywplnp npnypbt wju £, np unynpnnutiph dnin UR wnbluuninghwubph Yhpwndwu
gnpdpupwgp dtp Ynndhg nhunynw £ npwbu dhwutwwtu hwdwlwpg, npu wupundby
Ywpgqwynpnw £ wpwnwphtu nbntwunynyeyniup ubippht wfuwphp L unipiynp Ywuph
thnpéh hbuwn:

® Ilnenrnep O., 3akar Eponsl, Poctos-na-Jony, “@enuxc”, 1998, 640 c.
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Undnpnnutiph Ynndhg udwtu unpwdnidniygjut wpdwquupp pywjht wnhpnyentd,
npwbu hpwlywunyejwu Jhounpnuwynpywd wnbuwl' sbwydnpynud £ hwdwywnpgswihu
gpwdhywih bW UR gnpdhpwlywqih thnfujpwgwsd b unbindwgnpdwpwn wofuwwnbint
Ywpnnnieyntu: Unbindwgnpdwlwu pywihtu nwnignudp UP Yhpwndwdp Gupwnpnw §
unynpnnutiph gbinwpyGumnmwlwu thnpdwnniejnit, huswybu bwl wpwpunyp Yppwlwu
hpwyhtwlyubph, huptwqupqugdwu gnpdpupwgnd wuduwlwu thnpdph dLwynpdwt
thnfuwugnud.  «Unbindwagnpdwywtu  gnpdnwubingjuu  duwynpdwu  gnpdpupwgnid
wuhwwmwlwtu pwnwnphsp nwnunud £ wnwydb] pwlwlwih, pwu unynpnnubiph
qunqwugdwt dJwwpnwyh wunmhéwup, pun nph nyjwi ninpunp nwunigdw gnpdpupwgn
uGpwnnd £ uwlb  wpdbunh  gnpdtipp  |hwpdbpnptit puywibine nibwynipjut
qupgugnwip»*:

UphGunwlw pwuwlwunipju nbkjuuninghwubph Yhpwnnidp
hwdwlwpgswjht  gpuwdphluwyh nwuptpwgnd: UP  gnpdhpwlwqdh  Yhpwnnuip
unynpnnubiph  dwiuwywpdwlwt nwunhwpwyniejwu  dhongubiph  wpwlnhlywynd
qupguwgunud § upwug pywjht dinwdnnnipiniup, npwlwunpbu wgnnud dwutiwghunwywu
L  gbnughunwlywu nwuwnhwnpwlyntjwu Ypw: Ldwu nbfuuninghwubiph
dhounpnuynpjwdnigjwdp unynpnnubiph nwnignwit wnwohu htipphu wtwp £ ninnygp
upwug Ynnidhg gpwdbhlulywu wwwnybipubpp dwdwuwlwyhg wyphqiwing Yunnigbijnt
dpw, npu nmup  puwnpnquiwu  punypr'  hwdwwwwwufuwunn  undnpnnubiph
wwhwuubiphu, hGwwppppnigniuutph  dupt . pnduunwynipyuup’  Uwywuwnbiny
hwdwywngsny wofuwwnwuph pniu gnpdpupwght: Uju hwdwunbipunnwd UP-h hhduwlwu
Yppwnnipyniuubpp hwdwlwpgswihu gpuwphywih nwuptpwgnd tbpwnnw L.

1. Mwuwybph dowynwip b unbtindndp, pwuh np UP-h sunphhy unynpnnubpp Ywpnn
Gu  ppwlwuwgub] wwwybph huptwpbpwpwp  dowynuwip:  <wnluwwbu
gliutipwwhy hwywnhp gwugtiph dhongny huwpwynp £ untindti| hpwunbuwlwu
wwuwybpubp, npnup undnpwpwp wywhwuond Gu dGd dwdwuwly L thnpé:
Wnwhund, undnpnnubpp Ywpnn Gu Yhpwnb) dwdwuwlwlhg nbfuuninghwubp’
unynptiint hwdwp huswbtiu untindt|, dowyb; b dnnbjwynpb| pwpn gpuwbhyuywt
wwuwnlybpubnp:

2. Stipunnipwynpdwt b yhgniwhqughwjh wywnndwwmwgnd, npn UP-h dhongny
huwpwdynp £ unwtw] pwpdpnpuwly  wnbpunnipuutp b wynndwin
Jhgnuwpqughw' futwjbing dwdwuwy W nbuniputtip: Ujuwnbn funpp nwinigdwt
dbpnnutpp  Ywpnn  Gu  dbpnodt] wnw  wywwnybpubpp U wnwowpyb)
hwdwwwuwwuluwu gnyubp, [uwynpnyeiniu b undbpubp, husp oqunud |
nwupupwgh  dwdwuwly wydbh  junpu nwnWuwupptp  gpwdbhywywt
wmwppbpwynwiutipp:

* Ubpupywu L. U, “wypngwlwuubph gbnughunwlwt nwunpwpwynigjwu b gbinupybunwywu
Upenipiwu hwdwlwpgh wbuwlwu hhduwynpnup / «3Enupdbunwlwu dhinp», Gplwl, «Qwugquy-97»,
2002, ko 7:
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3. Mwwybpubph Ybpwlwuqudwu gnpdpupwgnd UP wignphedubpp Ywpnn Gu
oqubi| unynpnnubipht Yybpwywuqub yuwugwsd wwunybtipubp, wybjwgub npwyp L
ybpwgub] fuunpwhwpnyg hwwndwdutipp: Uw  huwpwynpnyentt £ wwihu
unynpnnubphtu unynpb; wwwlybtpubph yGpwlywuqudwu wnwppbp dbpnnutp L
npwug Yhpwnndp hwdwlwpgswihu gpuwdhyw)nid:

4. hunbpwYywnpy nwnigdwt wwwnmdpnpdubpp, npnug UR-h ypw hhdujwd nwunigdwt
hwdwlwnpgbpu unynpnnubipht Yupnn Gu htwpwynpnieiniu tnw hunbpwyunpy
Uepwny ubpgpwyydty nwngdwu  dbe'  ppwlwu  dwdwuwynd  unwuwny
wndwaquwupubin bW wnwownynieiniuutip hptug woluwwmwuph YytGpwpbipjw: Ujunbn
yhpunnww| oquwywuubpp Ywpnn Gu ninpnnpnbp undnpnnubpht wfuwwnwuph
pupwgpntd, npp Yoquh upwug wytijh jwy jnipwgub] nwup ujnebipp:

Llwwnbup, np UP-h Yphpwnnudp hwdwlwpgswiht gpuwdbphywih nwuptupwgntd
dedwwbiu hipunwgunad £ nwnigdwu gnpdpupwgp’ undnpnnubphtu inpwdwnpbing wnwyb;
aynwu nL wpryntuwybuin gnpdhputip: Uju wywpwgwnd unp SS quipqugdwu htin dhwuht,
wuhpwdbtion £ swpniuwwpwn nwnwuwuhptp Unpwgnyu wignphpdubp b dGpnnutp,
npnup Ywpnn Gu oguwagnpdyt gpwbhywlwu dpwagpbpnud b nwupupwgutipnd. «Lnp
SS ubpnpnup Ypeniejwu dbe Ywpbih £ hwdwpb dh Ynndhg' npwtiu wdbunip nmwpwdynn
unpwpwpwywu dhongubph  hwupwjuwgdwu, djnw Ynndhg'  wpryniuwybunnipjw
pwpapwgdwu dhong»°:

SS-h b hwunlywwtiu UP-h ybpwpbinju) wnyw gpwywuntgjuu ytpindnieiniup gnyg
E wydb|, np nunwWdbwnwuwmhwpwyhs gnpdpupwgh wpnyniuwybunnyeniup pwpdpwgubnt
hwdwp Yuplnp wwydwu £ hwunhuwund UR hwdwlygnidp wy| mbfuuninghwubipht, pwup
np wn hwdwlwpgh dhongny L wyunthbin  dwpnu  punniiwy  hubine dwtwsk
wdpnnowywup b hpwlwuntejwu Ytpwihnfunwp. «Uugjwind Yup wofuwphp dwuwsknt
Epynt wjwunwywu bnwuwly' hwdwwnp b pwuwwunieginiu, huly hhdw npwug wybwuntd
E Gppnpnp’ wphbunwwu pwuwywunyeniup»®:

UP wnbhuuninghwutiph Yhpwndwdp hwdwlwpgswihu gpuwphywih nwuwdwdbphu
Ywwwpdwsd thnpdh wprynwipubph YGpinwdnyeniup twb wdpwgpbg wju hwugwdwupp,
np unynpnnubiph uwnbndwagnpdwlywu wynhynypjuu qupqugdwu dwlwpnwyh wbh
dhuinnudp Ywyniu £ wnwownyywé dpwgph hpwgnpddwu pupwgpnid: Wn gnpdpupugnid
unynpnnubiph dnwin uunwpynwd Gu thnthnfunyeynuutip, npnup wpunwhwjnyws Gu.

e UP wbhuuninghwubph Yphpwndwu wnbuwlwu ghwnbhpubph ogunwgnpddwu L
npwup pwlwlwuht wynhy Yphpwpybine hdnngyuu dbg' unwunwpn b ny
utnwunwpu dwulwywpdwlwu hpwyhbwyubpnd,

® Avetisyan G., “Application of new information technologies in the process of pedagogical software” / « Gypnuwywt
hwdwjuwpwu»: Shunwlwu hnnwsdubiph dnnnwdny, &., «<6<X» hpwwn., 2024, Shpp 15 (01), o 179.
& Lhupugbip £, Tdhnun k., <wpebunptp %, Uphbunwwu pwuwlwunegnitup b dwpnynyegjut wwwgqw,
G., “Newmag”, 2024, L9 206:
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e dhpuniniw| wwpwdneiniund  unbindwgnpdniejwt  hupunipnyt nbuwlw
dnnbjwynpdwu b npwup unbindwgnpdwlwu wpwlyunpywjnd gnpduwlywunpbiu
hpwgnndtihu,

e prYwht wpybunnud ubthwlwu wudbwiht gbnupybunwlywu thnpéh wynpy
Ywunwpbjugnpddwu dbg:

Wu wdbup Uwywunnd £ pwhtu  gbnughwnnguu  duwydnpdwup  nt
yhgniwhqughwjh  jnipwhwuinniy  inbGuthywih  jnipugdwup: Ubp wGuwulyjniupg
hwdwlwnpgswihu gpuwdbhlywih nwuwdwdtphu UR dawlydwu htnwulywpubpp Yuwywsd Gu
hGunwqw  huwpwynpnigyniuubph hGwnwgnundwu b wjwunwlwu  dGennubiph
wnwuduwhwwynienibubpp  Yppwnbny, htuswybu twlb undnpnnubiph  nwnigdwt L
nwunhwpwynyjwu unp deennubp untindtnt htiw:

Unynpnnutiph dGdwdwutnigjwt dnn URP dhongny hwdwwnpgswiht gpwdhywip
ghwbijhputiph gnpdwénwip qupgugwsd tu ny pwdwpwp Yepwny: Ujuntin pugwluwnid
U wwhwugubiph ginwpytunwywu ninnjwoénypywu hwdwywpgbipt nt wupwywpwp tu
wywhy gnpéwddwu aubipp: Yphpwndwd thnpbwpwpwlwu hwdwywpgbpu hp dby
ubpwnnd Gu wmbuwlwu W gnpduwlwu pwdhuubp: Snpdtwlwuh hhdpu Gu Yugdnud
wjuwhuh wnwownpwupubpp, npnup hpbug punyeny L ninnywoénipjwdp tywuwnnd Gu
undnpnnubpp dnin unpwgnyu pYwihtu dhongubph' W wnwohu htpphu UP gpwgbn
gnhpdwdndp:

Lwdwlwpgswihu gpuwdbhlyuwih wnbuwywu b gnpduwywu phGdwubph 2powtwynid
Ywplnp £ undnpnnutiph Ynndhg unp inbipuinbph, uwnpubiph, ywwunybpubph qgGubpwgdwu
gnpépupwgp UP Yhpwndwdp: “Hpw hwdwp gnpdwdynd U hwdwwwwnwufuwt
gbiupwwnhy ubpnuwjht gwugbtipp (GPT), npnup bwfu unynpnwd tu wnbpunbiph Yud
wwuwybpubph hpdwu Ypw, wwyw unbndnid unpp, npnup LU wphtunwywu Gu, pwg
hpwlwuhtu 2ww dnwn: Nwunph Ywpnn tup pungdt|, np unwunwpun uGpnuwht guugp
Ywpnn £ unyuwlwuwgub] dwpnnt ndph uwpp, dhusntn gGubpwgunn UGpnuwjhu
gwugp Ywpnn E unbindt| unyu ywwnybipp, npp dnin £ hpwlwuhu: dbpohuu bwwunpbu
wmwppbipynud £ uwfunpnhg: Uu gwugp Yhpwnynw £ Spwagpwihtu Yugdniejuu nbiwpntd
wu: Un wwpwgwjnd unynpnnutiphg ywhwueynid £ ywpquwtiu untindt| punhwunip
Ywnnigwdp, huy gbubpwwnpy gwugp Ypwgup dwupwdwuubipp: “Gpwug dhongny
Ywpbh £ gpb| wmbipuintip, unbindtii ywuwnwnubp, gnugqnwiht hninjuyubip b wugwd
wuhdwghwubp: Uu hwdwwnbpunnud fuunpwhwnnyg £ gwugh Ynndhg hpwlwuniejniuhg
stnwppbipynn wudwug Ytnd wwwnybpubiph W npnpwyh gnpdnnnieiniuttipnh gliutipwgnudn,
nph wpryniupnd  huwpwynp £ JbGpwgub] ppwlwunyejuu b wphGunwlwunyejuu
dhpwnww) uwhdwup: Ujuntin twhwu £ gnpéwodt] «wywnhy ghunwlygwsd puywjdwu
dtennp», nnh dhongny ybipnugjw| fjuunpwhwnnyg gnpdnuutipp Yujwqbu:

Undnpnnutiph hupunipnyt unbindwgnpdwlwu gnpdnwutinggjuu W nwunignnwiyw
gnpdpupwgnud Yhpwndwd unyu dbennp bwwuwnnud £ upwug dnn hwdwndtip puywbine,
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YGpwwpwiht  dunwdénnniejuu, optynhy nuwnnneniuubph  unbindwgnpdwlwu
wywnhynipjwi b bywwnmwlwnpgwsd 2thdwt qupgugdwup:

Gqpuljwgnipynit

UP-p d&d huwpwynpnipniuttip | pudbnnud hwdwlwpgswihu gpudhlyuwih ninpuind’
oqutiiny pnitoutiph unynpnnubiphtt wybijh funpu nwnwWuwuhpl] dwdwuwlwyhg SS
ninpinp - U npwug  Yhpwnnigintup  gpwdbhluwywt  dpwagpbpnd: - UP-h  dhongny
hwdwlhwngswiht gpwdhluih nwuptpwgubinh qupqugdwu ninnniejwdp juwnwnpyws
pwjlbpp wwwhnynd U wybih npwywi Ypenieiniu b huwpwynpnyeyniu GU- wnwihu
unynpnnubipht nwibuw wypwywnhy Yhpwnbh hdnnyeniuubp: Unwgywsd nyjwubph
hhdwu Jpw Ywpnn Gup wpdwuwagnby, nn.

1) UP  gnpdppwlwaqdh b hwdwlwpgeuwht  gpuwdhlwih  ninpup - Yppwlw
wuwwnpbignud wewnp £ nhindh npwbu thnfupwgunn hwdwlwpg. wjuop wuhpwdtiown
E Yppwlwu hwunwuwnieniuubpnd  duwynpb; nbwh hwdwipp W pywihu
wwwnpwuwnywodnijwu dnnbin, nph 4t npnadwd |huh jnipwpwtsnip wnwplwu ni
npw Yppwlwu nbpp:

2) Nwngdwt wywunwlwu hwdwywpgh db9 wuhpwdbon L ubipdnidt| «wywnpy
ghwnwlygywsd puywdwu» dbennp, npu bwwtiu wgnnud £ dwdwuwlywyhg nunigdw
L nwunhwpwynejwu  wpryniuwdbunngejuu Jpw' wnwug  pugnighs
yGpwywnnignwiutiph Yugqdwybpwdwu inbuwuyjniupg:

3) Unyu dbpnnh Yppwnnup Yuwwuunh ny dhwju unynpnnubiph b nwuwywunnnp
thnfuwnwnd wywhynijwtu  pwpdpwgdwup, wj bwb pny Yuow  Jbpnot;
ubithwywu gnpdniubiniejwu wnrynwupubipp, nwunhwpwlynyejwu,
huptwnwuwnhwpwynyejwu b nwnigdwu fuunhputpp nhwwpybingd npwup UR
gnpdhpwlwquh b SS ninpuinh wmbuwuyynituhg:

Glubind Jbpngpjwihg' deup quihu Gup wju Ggpwlwgnipjwu, np UP Yhpwnnuip
hwdwlywpgswihu  gpwdbhlwih nwuwdwdbpht  tywuwnnwd £ undnpnnutiph  pYwjhu
gbinwghwniyejwu  duwynpdwup L Jhgnuwjhqughwih  jnipwhwnnly  nbluthywgh
jntpugdwup: <Gnbwpwp, hwdwlwpgswihu  gpwbhlwih nwuwdwdbphu  UR
gnpdhpwlwqdh b SS dhgngutiph gnpdwénudp wbiwp £ juwywd hup dwuwsnnuywu
gnpdpupwgutph wywnhjwgdwu htGwn, hul nbunnuwywtu wpunwhwjndwu dhongubiph
nunwWuwuhpdwu gnpdpupwgnid wppuwguh unynpnnutiph yhgniw hGunwppppniejniup:
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THE POSSIBILITIES OF USING ARTIFICIAL INTELLIGENCE IN A COMPUTER
GRAPHICS COURSE
Gagik Avetisyan
Yerevan, Republic of Armenia
EUA, Department of Design, Lecturer
PhD in Pedagogy
avetisyan.gagik.93@mail.ru

Abstract
The article aims to explore how artificial intelligence (Al) technologies can be applied in a
computer graphics course to make the learning process more efficient, interactive and dynamic. It
also aims to demonstrate the benefits of using artificial intelligence tools that can help college students
to study graphic modeling, image processing and visualization in depth, as well as give them the
opportunity to develop creative and technical skills on their own.

The relevance of the topic is facilitated by the widespread use of information technologies (IT)
in the educational field. Based on the research, the author concludes that the use of Al in computer
graphics lessons contributes to the formation of digital aesthetics among students and the mastery of
unique visualization techniques.

Keywords: Artificial intelligence, computer graphics, information technology, teaching methods,
students, visualization.
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Udihnipughp

UphGunwlwtu pwuwlwuniejniup  pwthwugl| £ dwpnyuwihtu gnpdniutiniejuu
gpbpt wdbu puwgqwywn' Yppnieiniupg dhusl nwgqdwywu ninpun: lubjugh dbpbuwh
qupgwgdwt gnpénwd hGupwjhu wgnbignieiniu niup yhdwlwgpnieiniup: Wu wwwhnyntd
E wjuwyhuh nbGuniputbpnd, npnup wuhpwdbon Gu  wndjwjubph  nwnwWuwuhpdw,
dnnbutph Yunnigdwt W quwhwundwu hwdwp: Yhdwlwgpuwlwu dGpnnutiph Yhpwndwu
wpnyntupnid, wphGunwwu pwuwywunientup nwnund £ wybih Junwhtih, dwwnskih b
Uppwntih: <wodh wnubind fubjugh dbpbuwh pwqdwehy Yhpwnniyeniuubpp' wu
Cwjwuwnwuph hwdwp Yupnn b wwwhndb] plE wunbuwlwu qupqugdwu b pb
nbfuuninghwlwt wnwopupwgh npn2hs wnwybnye N unwuwnt hbwpwynpnyeniu:

<hduwpwnbp. UphGunwwt pwuwywunyenit, ypdwlwgpwywu hwdwlwpg,
hwaoytwnynipniuubip, indjuiubph snbdwpw, ndjwjutph dawynid, owunhdwjwgnid:

Lbpwdnipeniu

Cwdwpfuwphwihtt nunbuwlwu  hwdwdnnnyh  hhduwnhp, gbipdwuwgh
nuwunbiuwgbicn Ywnw CYwpp nbinlu 2016 pYwlwupu hp «2nppnpn wipnyniuwpbpwywu
htinwihntunyeinu»  gppnd’, twle 2018 p.-h nwynujwu wnumbuwlwu hwdwdnnnynwd
2pswlwnnijwu dbio nntig «snppnpn wnryntuwpbpwywu
hnwihnfunyeyniu»  hwulwgnieiniup: <wdwdwju SYwph woluwwnngejw' 21-pn nuipp
Ywutunpnaybint £ wpwnwnpniejniund Yhpbip-bhghulywu hwdwwpgbiph quugywéwhu
utipnpnwind L Jwpnnt wpppubph pwwpwpdwt uywuwpynwing (wnopjw Yjwupn,
w2fuwwnwupp b dwdwugp): nppnpn wpryniuwpbpwlwu hnwtnfunteiniup punpnonud

' «2nppnpn wpnyniuwpbpulwu hbnwihnfunyejwu» hwibgwlwpgp tpwuwynd £, np npwt uwfunpnb) Gu
Gptp wj| wpryntuwpbpwwu hnwithnfunyeniutbpp. «Unwoht wpryniuwpbpwlwu hbnwnfunieniu» (18-
pn nwph ytipg). dtinph wafuwwnwuphg dbipbuwjwwi woluwwnmwuph wugnud: «Gpypnpn wpryniuwpbpuwlwt
htinwihnfuniyntu»  (19-nn nuph ytipg). hnupwihtu gétiph wpwnwnpnieinw,  EGYunpwluwywt,  jwdw,
htinwfunu: «Gppnpn wprynwwptpulwt  (hwdwlwpgswiht) hGnwnfunugniu»  (20-pn nuph  dbipg),
wpngbunp, hwdwlwnpghs, hunbputin, pywiht $nninfughly b wyu:
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wju hhduwlwu wnbfuuninghwubipp, npnup dnunww wwphubpht nnipu Ygwu ghunwlwu
thnpdwpliwu U dowydwu gnpdpupwghg (npn2utipt wpnbu nnipu Gu - GYLE wn
gnhpépupwghg):  Unyu  wbfuuninghwubpp  pungpynd  Gu  wwwaqw  hundwghnu
inbfuuninghwubiph hGunlyw tqpnyp-hwuljwgnieniuubpp’ «Ubtid
wyjwiutinh» Yybpndnie)nit, «wphbunwwi pwuwlwunyeniu», «hupuwdwp nnpnnubipy,
«huptwdwp  wpwluwnpu» ,  «bwununbiuuninghwubip» , «UGjpnnGluuninghwubip» L
«pnlsbu»*:

hus & wphbunwlwu pwuwlwunyeyniup  (UR):  Ywu UP-h  pwqdwehy
uwhdwunwiutip, punypwagnbp, jwju hdwunny wju wpbh £ uwhdwub] npwybu dbpbuwh
Ynndhg ubpyuwywgynn pwuwlwunyegniu, dwutwynpwwbu' dpwgpwihu hwdwlwpgbph
dhongny wotuwwnnn depbuw:  UP-U nw dh «ninbin» £ ubpnuwghu gwug, npp Ywpnn &
unynpbi|, npwdwpwub) b dinwdb|:

Jdhbwywgpnyeniup  Yupunp nGpwlwwmwpnyeniu niuh UP-h  qupgugdwu bW
Yppwndwtu npnpund’ wnpwdwnpbind  wuhpwdton  Jhéwwgpwlwu dJdbpnnubp U
gnpdhpubp' wwubpp hwulwuwiny, Yuwufuwwnbunwubp wubine b bwywwnwlwihu
Ggpwwgnieniutbp Yuwwnwnbint hwdwp:

UP-h huwpwynpnipniuutipp KK Jhéwugpuljw hwdwlupgnid

UP-h Yppwndwu htwpwynpnieiniuutipp << Jhdwlwgpwywu hwdwlwpgnid
pwgwhwjwnbnt hwdwp twhu wuhpwdtion £ ybp hwubp wju hhduwywu gnpdwnnypubinp,
npnup Jwpnn Gu hpwlwuwgutb fubjwgh dapGuwutpp:

Unwuduwgubup UNUUSUS-h npng hhduwlwt gnpdwnnypubpp’.

«  Jpbwlywgpwlwu  Spwgpbppu hwdwwywwwufuwt  hpwlwuwgunw  k
wwownnuwlwu ypdwlwagpnygjwi dowyndp, wpunwnpnyeyniup b tnwpwdnudp.

=  Uwhdwudwé dbpnnubph, puunpwuph b wughuwgdwu Ywpght hwdwwwunwufuwt
hpwlwuwgunw £ punpwupwihu himwgnunieiniuubin.

= Uwhdwudwé dhdwlwgpwlwu thwunwpenebph, (hwaytinmynyeniuubph) dhongny
hwjwpnuw £ ypdwlwgpuluwu wdjuiubp (wn pynd’ Jupswlwu nbghuwnpubiphg).

= Ywpnu £ yhdwlwgpwlwu nydjuubph gnbdwpwutbn.

«  Cwywpnd £ wuhpwdbon Jpdwlwgpuwywu ndjwjubp pwunwpwghubphg' upwug
yGuuwwwydwuubipp, unghw|-dnnnypnwgpwlywu yptwyh, nuwjhu
nuwinbunyeiniuubph b wyuh yGpwpbpjw:

Jdbpnugjw| npn gnpdwnnypubtin Ywpnn £ hpwywuwgub) ubjwgh dapbuwu: UR-u
Cwjwuwnwuh Cwupwwbunnejwu yhdwwgpwlwu hwdwlwpgnd Ywpnn £ Yhpwnyb
wmwppbp Gnwuwyutipny: Unwuduwgubup wju Yuwplnp wofuwwnwupubipp, npnup Ywpnn
tu ginfuwpphuyb) fubugh depbuwjny (nb"u Féwwwnlybp 1).

2Erboz G, How To Define Industry 4.0: Main Pillars Of Industry 4.0,Conference: “Managerial trends in the
development of enterprises in globalization era”,Nov., 2017, p. 762-765.
3 UMPUUSUS-h hhduwlwu gnpdwnnyputin: https://www.armstat.am/am/?nid=51
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» MGuwnunbuwnubipp hwaybwnynieniuubph dowlydw, wdthnthdw,

fudpwynpdwu U ybpndwlwu wotuwwnmwupubpp,

> “thdnuw-gpnipynutph W hwpgnudubiph wbpunbiph hGn wofuwwnwupubnp:

Thunwpydwu Gupwlwu dhwynpubpt (nGuwynunbuwmubpp) wngwug hwppwyny
[pugunwd U niqwpynwd Gu hpbiug gnpdniubnyeywu YGpwpbppw) hwodbunynieyniuutbp:
Udpnn9 wnbtinGywuwnyniejniup hwjwpynid  hwppwly-2nbdwpwuutpnud, npnup wbwp §
dowyybu, wdhnihdtu, nwuwlwpgybt npnpwyh  hwwwuppubpny, wjunthbnl
gbtiwntnytu UNUUSUS-h hpwwwpwynudubipnud: Lnyup twbe yGpwpbpnd £ Juwpswywt
ntighunpubtipny hwywpwagpynn wnbnblwwnynipjwup:

UP-u Yppwnndu wn gnpdptpwgnid Ywnpnn £ hbownwgut] yhdwlywaghpubipp
woluwwnwupp, W nbunipuubpp Ywpnn Gu Yppwndtp wybih wpryniuwdbn: Wuwbu®
fubjugh dbptuwt Ywpnn £ hwjwpwagpjwd quugywdwihu indjujubpu huptwfuwwn duny
nwuwlwpgb] gnigwuppubip pun wwhwueynn hwunlwuhoh b wuhpwdbtion dwybunh,
gbiubpwgub) U gbinbint UNPUUSUS-h Yuwjpnd:

Pwgh npwuhg, fubwgh dJdbpGuwu Ywpnn £ hwjnbwpbptp nhunwpydwu
dhwynputiph Ynndhg ubipuwjwgynn hwoybinygniejniuubpnud wnljw fwlwu ufuwjubpp,
unyuwlwuwgub]  Ywqdwybpwnyeniup W UPUUSUS-h  hwaybinynyeynitutibph
ubipywjwgdwt hwppwyh dhongny wnbntlwgut| nGuwynunbunubpht wnlw ufuwutph
(gnigwuhgubph  [pwgdwu pwgpennnuiutiph, wpwdwpwuwlwl  wubonniyeiniuubiph,
dbennwlwt fuunhpubph) dwupt:

Cwonpn. Yuplnp  fuunppp  dGpwpbpnd £ nhnwpldwtu - dhwynputiph
onbdwpwuubipnd  nbGuwynuntuwmubph  pun  gnpénilbnyEwt wnbuwlubph L
gnpontutinugwt Jwyph  wudonnieniubph pwgwhwjndwtu  wfuwwnwupubiphu:
Jdhbwywgpwlwu qgnpdhpubipp, dbennutpp Yppwnbing UL wwuwdwlwu 2wpptipp
nwunwWuwuppbiny’ UR-u Ywpnn k huptwgfuwwn nuuwyny hwjinuwpbpb) b 6ogpnndutp
ubpyuwjwgub] nyjwiubiph ounbdwpwuubpnid:

Cwonpn wotuwwnwupp'  nhdnwd-gpnigynituubph W hwpgnwiubph wnbpunbph htin
woluwwnwupubpu  Gu:  Uywnnnubpp' wbunwlwu  Yuwnwdwpdwu  Jwpdhuubpp,
dhowqggqwihtu  Yuwqdwybpwnieginiuutipp, gnpéwpwpubpp U, wnhwuwpwly, wlhwwn
pwnwpwghubpp, niwpynu Gu pwqdwehy nhdnwubp, gpniueniuubp b hwpgnudubip
wmwppbp nwuwyubpng (kGYwnpnuwihu Gnwuwyny, thnuinny, wnaétinu), Gppbdu dbnpny
wbiwp £ dnunpwagpyh «hwdwwnpg», wjunthbnl, npwup wbunp L wugubu npnawyh
thnytipny:

fuunpn wnwpywu Yinwsh UR-u, npp huwpwynpnieiniu Ypudbinup unyuwlwuwgub
nhdnwp &up, ujwuwynpb|, puptipgtii wbpuwnp (wpnbu gnjniejntu nubu pwqdwehy
wbfuuninghwlwt uwppbp, npnup huwpwynpnieniu G wnwihu pupbpgb] wnbpuwnp,
hwuwlw| pnjwunwynieniup, unyuwywuwgub]; b nwuwlwpgbp npwup puwn
wuhpwdtignn hwunlwuhoubiph): Uswldwu hGupp wwuwndwlwu wnyjwutpu Gu, huswbu
twl depbuwjwlwu nwnigdwt hbtn Yuwywsd inbluuninghwubpp (ophuwly’ jasper, chatgpt
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W writesonic): UP-h dhongny Ywpbih £ unwuw| hwnnpnwgpnyeiniiutip, nwuwlwngb)
npwup, wjunthtnl  npnpnudubip ujwgub] hGunwgqw twfuwdbnunieniuutiph qdény:
Deloitte-h* nwunwitwuppnieiniup gnyg £ nwihu, np UR-h Yhpwnnidp, wotuwwnwupwihtu
ghpdpupwgutph  wyunndwwnwgnup eny; Yuw utwb] wbnwywu  wofuwnnnubiph
dwdwuwyh dhusk 30%-p: UP-h dhongny thwuwwpenpebph W dnunpwjhu gpniejniuutinh
dowydwu dwdwuwyp Yypbwwdh Gpynt wuqud: Gpbt hwrqupybup wju dwywiniu
w2fuwwnwupp, nwuljwy-hwqupwynp gpnyeynuttipp, npnup wbunwywu Ywnnigubipu
ninupynd Gu hwygynn nbnblwwunynypjuwt uywnnnubphu: Uyn wnndnd, upbh £ utw)b)
wndtipwynp nbuniputbpp b wybih wpnyniuwybin ogunwgnpdtii; Cun dwutwgbinubph
quwhwwndwt' huwygynn wnbnblwwnyniejwu 35%-p Ywpbh £ gpwugh) huptuwotuwm duny’
wnwug dwpnnt dhowdwnnijwu: UP-h Yphpwnnwdu wju npnpinnd Yupnn £ oqub
ntiunipuubiph owunhdw| Yhpwndwut nt yunwywpdwt wfuwnwupbpnid:

Uwywju dwdwuwlwyhg nbjuuninghwubph wnwybnieniuubpu wjupwuny sku
wywpuynw: Yhdwlwgpwlywu hwdwlywpght uywuwpynn UP-U huwpwynpnipniu k
nwihu wotuwwnb] bwdwlwagpnyejwu hbwn, huswbiu bwl pwgwhwjnb] Wwnwufuwbwunnt
Ywuwwpnnubippu: fubjugh dbpGuwu Yninnnpnh G nwW dwwagpb| hwygynn gpnieiniup
Ywd hwpgnuip (woluwwmwlwqdh gwulyhg punpbing hwdwwwwwufjuwu dwutiwgbinpt):

Uhowqguwjht thnpdp gnyg L vnwihu, np ybunwlwu dwpdhutbpp quwiny wybijh tu
nhdnw dhpunnww) oquwywuubipht (swwn pninbipht): “Ffpwup huwpwynpnieniu GU tnwijhu
wyblh wpwg dowyb] nhdnw-hwpgnwubpp, puswbu twlb wnbntlwgub] nhdnnubphu
wmwppbp hwpgbph dwuhtu: Wn wnnwing nhdnnuGpp Ywpnn Gu unnwuw] hpbug pninp
hpwwnww hwpgbiph Wwwnwufuwuubpp punwdtup dh pwup Juyplyuunwd: Lhpnnww win
swin pnuinp Yhnfuwphup hwdwwywwwubuwt dwutwgbnubphtu W Yluuwh pwjwywupt
wndtpwynp nbuntpuubp:

Jdbpngpjwip Yupbih £ ubpyujwgub gdwwwwnybiph wnbupny’.

4 Deloitte  University —Press, “How much time and money <can Al save government?”,
28  p.  https://www2.deloitte.com/content/dam/insights/us/articles/3834 How-much-time-and-money-can-Al-save-
government/DUP_How-much-time-and-money-can-Al-save-government.pdf
* Ywquyt £ hinhtuwyh Ynndhg:
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Sdwwywnybip 1.

UphGupwlwt pwbwwbnyywt Yjhpwndwb htwpwynpnygynibipp
Ypbwlwgpwlwt hwdwlwpgnid

Gqpwlwgnipjniu

Udthnthtind, hwpy £ ugt, np wpnh wofuwphnd ndjwjubph snbdwpwubpuu
wupunhwwn wénd Gu b npwug junwywpdwu hwdwnp wuhpwdbown Gu unp (nwdnwdutbp:
Lndnwiubphg dayp' UP-h Yppwnnwu £ quugwdwihu wdjuiubph dowldwu L
gbpindnipjwu - wpfuwwmwupubipnwd:  UP-u  Ywpnn £ Yppwndt] Yhbwlwgpwywu
hwdwlwpgnud  hwpgnu-gpnyeyniutph - wyunndwunwgdwu L Ywqdwybpwdwu
gnhpdpupwgutipnd: UP-h dhongny Ywpbh £ UPUUSUS-h hwppwynw ubpnub)
nmwpwwbuwly  wignpppdubp’  hwygynn  wbntlwwynyeniut uwywnnnubphu
ubpyuwjwgubnt, wdjwutph onbGdwpwutbpnd wnw fuunhpubipp pwgwhwynbine W
unyuwlwuwgubint - woluwwmwuptbpnud: 64 wn  wnnund, UP-U  Ywpnn L
Jpdwlwgpwlwu dbpnnubpu nu gnpdhpubpp Yhpwnbind' Jbphwub] quiugywdwhu
wdjwiubpnd  wnlw  opphuwswihniginiuubpu nu Jdhwnnwdubpp: Wu - Yupnn  §
huwpwynpnigyniu pudbnuty’ Nkt ypdwwgpulwu  nwpwnbuwl fuunhpubipu
wnwug Jwpnnt  dhowdwnipyuu:  Opptuwl' quugwdwihu  wdjwiubph  Jowldwu
dwdwuwly UP-h wignpphpuiubph dhongny Ywpnn E dbphwub] wju fuunhpubipp, npnup
w2luwwmwyhgutph hwdwp pwjwlwuht fupeht, w2luwwnwwnwp b dwdwuwlwwnwn
wofuwwnwupubp  Gu,  wuwbu'  hwjwpwgpwd  ndjuiubpnd hwugbwywu
Yuqdwybpwnigjwu unyuwlwuwgnud, nGuwynunbuwnmubph Ynndhg ny Ghoin |pugywd
hwaytwnynipniuubiph  hwjnmtwpbpnud, dGennuiwu b wpwdwpwuwywu fuunhpubipp
pwgwhwuwunnid, unyuwlwuwgnid b hGunwnwpd Yuwh wwwhnygnid:
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POSSIBILITIES OF APPLICATION OF ARTIFICIAL INTELLIGENCE IN THE
STATISTICAL SYSTEM OF THE REPUBLIC OF ARMENIA

Arsen Ohanjanov

Republic of Armenia, Yerevan

EUA, Lecturer at the Chair of Finance and Banking
PhD in Economics

ohanjanovarsen@yandex.ru

Abstract

Artificial intelligence has penetrated almost all spheres of human activity, from education to
the military. Statistics plays a key role in the development of artificial intelligence. It provides the
resources needed for data exploration, model building, and evaluation. As a result of applying
statistical methods, artificial intelligence has become more reliable, accessible, and applicable. Given
the many applications of the smart machine, it can provide Armenia with a decisive advantage in both
economic development and technological progress.

Keywords: Artificial intelligence, statistical system, reports, database, data processing,
optimization.
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Lwywuypnwbh <wbpwwbwpnyenit, p. Gplwb
<< MYyl Ywnwywpdwl wdphnup Juphs
.., nngbitin
vilen.khachatryan@paara.am

Udihnthwqhpp

Stuuninghwywt  wpwg wnwopupwgh ubpywihu nwpw2powund  hwupwjhu
wnwwpdwu  dwpdphuubpp  pwfuynd  GU nlwnbunigjwt  Yuwnwljwpdwu
wpryniwybnnyjuu, pwthwughynpjwt b dwagnn  hhduwfuunhpubpph wpwg
wndwgwupbnt wwhwugubiph hbwn: LEpYwynwu hwupwiht yunwywpdwu ypw npywsd &
Intne pbn' Ywnwywpbint pwpn tnunbuwlwu hwdwlwpgbpp, wpynituwybn pwofubne
nbunipuubpp’ Yppwnbind wé wwywhnynn b wupunhww Yuyniu qupqugnud fupwunn
pwnuwpwlwunyeniu' Jhwdwdwuwly ujwqugnyuh hwugubnyg dwiuubpp bW wwywhnybiny
Fwwu  wprynibpubip:  UphGunwlwu  pwuwlwunyjwu  (URP)  wbfuuninghwubipp
qupgugnuiu  wutwfuwnbwy htwpwynpnigyniuutip £ unbindnd  nhdwlwytint wpnh
dwpunwhpwybpubpht' pwpbjwybing hwupwiht junwywpdwu wpryniiwybunngeggniup:

Spdtwpwnbp.  wphbunwywtu pwlwwunyeniu, hwupwiht  Yunwywnpnid,
Yuwnwywpdwu wpryniuwybnniygjwt, nunbuwlwu dquwdwdbp, pYwiht Yunwywpne:

Lapwédniyyniti:

UphGunwlwu pwuwlwunyejuu (UR) nbluuninghwubph qupqwugnip npnahs nbp
niuh  wbwneniiubph  dpgnwwyniejwt,  wudunwugnpjutu b Yebuwdwlwpnwyp
pwpdpwgdwu gnpénud: Uu whwnneniuubpp, npnup unbindnw b qupgqugunud Gu UR
ibifuuninghwubip, thnthnfunieyniuubip Gu gpwugnd dpguygwhtu nwonnid b wnwowwnwp
nhpptip gpwnbgunud dhowqquhtu wuwwnpbgned:

Glubiny wofuwphnd tnhpnn uppupwg thnthnfuniejniuutinhg W UR wkfuuninghwubph
wutwfuwnbw qupgugniubphg' wuhpwdbon £ donwwbu nwuniduwuhpb) ne Jbpnst
UP ubpnpdwu huwpwynpniginiuubipt nt hGnwulwpubpp hwupwht unwyjwpdwu
hwdwywpgnuw, pwuh np hwupwhtu Ywuph pninp ninpuubipt wjjbu wuhuwp §
wwwlbpwgul] wnwug wphbunmwlywu pwuwywuniejwu Jwuuhlubiph:  <wupwjhu
Ywnwywpdwu hwdwlwpgnw wphbunmwywtu pwuwlwuniyejwu ubpnpnudp Yuwwunp
hwupwjht dwnwynieniuutph dwwnnigdwu pwpdp npwyh wwywhnddwup, wbnwlwu
Ywnwwpdwu hwdwwnpgh wpryniwwybunnyejuut ne puwthwughyniejwp, dwutwynp
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ninpuinh  dpgnitiwynyejutu  pwpdpwgdwup b nunbuwlwu wdh hwdwp wuhpwdbiown
pYwjhu hduinnieiniuutipny wofjuwwnnidh qupgugdwun:

Jdbpoht Jh pwuh wnwutjwly wnwphtubph pupwgpnd nbuuninghwubph ninpunid
gpwugynn wulwhiwnby uwénuubpu ninpnuyph L wuninnuyph waqnbgnyenu  Gu
niutund dwpnnt, hwuwpwynypjwiu b yhwnygjwu Yauuwgnpdniubinggjwu gpbieb pninp
ninpinutiph ypw: Uwpnlwiht  pwnwpwypenyeiniup dbGd wpwgnygjudp  dunund §
wbfuuninghwlwu thnfuwybpwynwubph b Ywwndwwl qupgugdwt npwywwbu unp
nwpwzpowt, npp Yupnn £ pndwinwluiht JGpwiginfudwt Bupwnlt) dwpnlutg
ytuuwybpwt ni wouwphpuwinwp: Wu qgnpdpupwgu nintlygynw E wphbunwywu
pwuwlwuniejwu, nnpnuwwnbhuthywih, hwdwgwugwiht  Gupwlwnnigwdputiph,
uwunwnbfuuninghwtbph, phnunbuuninghwubph, LubpgbGunhywih, wpwluwynpuwhu
hupuwdwp hwdwywnpgbph, pwuwmwihu hwodwpyubph bW pwgdwehy wy ninpunubpnud
dwpnnt ghnwywu dnph ptlynwduwihtu uwdndubpny:

Wu hwdwoluwphwiht  thnfuwybpwyndp  gbpdwtwgh  hwjwnup  wnunbuwgbn,
Sunbuwywu hwdwdnnnyh hhduwnhp (World Economic Forum) Yjwnw Cwptu wujwub
E 2nppnpn wprynwwpbpwywu hbnwidnfunieyni ™

Jdbpnugwihg  GubGind  hnnwdéh  hpduwywt  wnpwdwpwunyeiniup L
wpnhwlwunyeinup Ywpbh £ abwybpwb) hGunlyw| YGinkpnd.

1. Pwpn U nppawdhly qupqugnn wppbunipyniiubph Junwywpdw unp
hwdwlwpqbph uippbinému:

dwdwlwlwyhg wnuwnbunieniuubpp pwpn, nhuwdhly hwdwlwpgbp Gu, npnup
Ywnwywpniejniuutiphg ywhwugnid tu Jowyb) U Yybpindt| hujuwywlwu pwuwyniejudp
wyjwubp nu hhdugbind dtd wydjwubph pwquubph Ypw Yuwyjwgubp npnonidubip:
UphGunwlwu pwuwywunteiniup (UR) Ywpnn £ pwpdpwgub hwupwiht unwdwpdwt
ninpnh Wwwnwufuwuwwnnbph Yupnnnieniup' Yupgwynpbint pwpn hwdwlwpgbpp'
huwpwynpnigintt twiny Yuwwnwnpb] hpwywt dwdwuwyh nduiubph ybpindnie)niu,
Ywufuwwnbubind wnunbuwlwu dhunnwdubpp W dnnbuynpbin  pwnwpwlwunygjuu
npnonwdubph htwpwynp wgnbigniginiuutipp: Wu wbuwuyniuhg Ywpunp £ wjuwhup
hwdwywnpgh uwbindnwdp, npp huwpwynpnyentt Yuw  Yunwywpniginiuubpht (wyn
prYnu* <L) wpryniuwytinnpbu ogunwignpdt UR-U' wwwhnytind wybih jwy nunbuwlwu
wpnyntupubip bW wybih hwpdwpynnulwt pwnwpwwunipjw:

Nwnwuwuhpnyegyniuutipp gnyg Gu  wwihu, np nunbuwlywu  Yuijuwnbudwt
wywunwywu dnnbiubpp hwéwh sGu Yupnnuund  dhpub| hpwywtu dwdwuwyh
wndyuubph uppnuyeniuutipp, Jhusnbn' UP  dnnbjubpp, huswhupp bu' dbpbuwjwlwu

1 Klaus Schwab, The Fourth Industrial Revolution, 2016: p 5.
77



nwnigdwl  wignphpdutpp, Ywpnn bGU  pwpbuyb] wnunbuwlwu gugndubph L
nbnwowndtiph Ywufuwwnbudwt 62gpunnieiniup (Tambe et al., 2020) 2:

2. Kwupughtt unwydwpdwt wppymbwypnipyut pupépugmd b Swuubph
ypbuwpmd:

Cwupwjht  Ywnwyjwpdwt  dwpdhtubpp hwéwju  putwnwunynd  Gu
wuwpryniuwybnnigjwu, win pYnud' npnonwdubph Yujwgdwt nwunwn gnpdpupwgutiph,
qupswywu pwpdp Sdwiuubph L pjnipnypwwnwywt pwoponiyutiph hwdwp: UP-u niup
unynpwlwtu Jupswlwu wnwownpwuptbiph wynndwwnwgdwu, nGunipuubiph pwotudwu
owywmhdwjwgdwu U hwupwhtu dwnwjnyeiniuubph dwwnngdwt  pwpbjuwydwtu ubpnid’
hwugbigubny dwfuubiph qquih fjutwjnnniejuu: Wu pwnwnphsp Yupnn £ niumdtwuppby
whypwhwt  qunwjupdwt npnpypmd wphbupwwt  pwbwluwbanyaywtt  hunpnyy
Yphpwnnygymitipp,  phuswhupp  BU' pnebh wywuwdnpdwtu  jwlluwwnbunn
tGpnwnyeynwittpp Ywd hwpybph hwjwpwgpdwtu dwdwtwly fuwpnwlunyegniuutiph
wyunndwwn  hwyntwpbpnwp, npnup  ninnuypnpbt - wgnnwd  Gu - gnpdwnuwlwu
wpryniwybunniejwi ypw:

Edwhpphy hbGwnwgnunigniuubpp gnyg  Gu wndb, np UP-nd  wpfuwuwnnn
wyunndwunwgndp  whwmwlwu  gpwubbjulyubpnd Ywpnn £ ujwgbigub]p upswlut
swupwpbnujwsonyeniup dhusl 40%-nd, husp eny( £ wwihu wybih wpwg wpédwgwupt) b
Ypbwwnb] gnpdwnuwlwu dwluubipp (Bertot et al., 2019)3:

3. Punuwpwlwunysyut twpiwqddwi b ppwluwtiugdwtl pupbjuymd:

UP-u Ywpnn £ pwpbjugb] nunbuwywu pwnwpwlywunygjwu twluwgdndu nt
hpwywuwgnwp'  wpwdwnpbiny  wwwlbpwgndubp wunbuwywu  wndjwiubph
ophuwswihnigniubiph,  pwnwpwghutiph  Jwppwgdh b onijugh nhuwdhyuwgh
yGpwpbpjw): Uw pny| £ wwihu dowyt] wybh wnbnlugyws, wndjwiubph ypw hhdudwd
pwnuwpwlwunyeniu b Yuwpguwynpbp npwup hpwlwt dwdwuwynmd® Giubing qupgwgnn
wnunbuwywt  wwpdwuubphg:  Wu  hwdwwnbpunnd  UR-h nbph  dwupwdwut
nwnwibwuhpnyeiniup huwpwynpnyeinu Yuw pwgwhwyint), pE Ywnwywnpniegniuubpp
huswbu Yupnn Bu ytipohtuu oqunwgnpdt| wybih jwy nunbuwywu Yunwywpdwu hwdwp'
hwugbgutiny oniluwjh W hwuwpwynyejwu  Yuwphpubppt  wpdwqwupnn  wybih
wpnyniuwybtivn pwnwpwlwuniyejuwu dawydwu:

Lwpywpnwbunwiht  pwnwpwywunyejuu  duwynpdwu  dby  UR-h  Yhpwndwu
nwnwibwuhpnyeinwup gnyg £ wwihu, np WR-h punjwjudwé pwnwpwywuniejwt dnnbjubp
ogwnwgnpénn Juwnwywpnyeniuubpp unwgywd wpnyniupubpp pwpbjuyyt Gu 15%-ny,

2 Tambe P., Hitt L., Rock D., Brynjolfsson E., Digital capital and superstar firms, Working Paper 28285
http://www.nber.org/papers/w28285 [Last accessed 25.11.2024].
3 Bruijn H., Warnier M., Janssen M., The perils and pitfalls of explainable Al: Strategies for explaining algorithmic
decision-making, - https://www.sciencedirect.com/journal/government-information-quarterly/vol/39/issue/2
[Last accessed 25.11.2024].
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dwutwynpwwbiu, hwplywpnbunwht untunygjuwt b nunbuwlwtu wéh wnnwing
(Kaplan & Haenlein, 2020)*

4. unhwtghynipyut U hupdbipynnulwtiniyeyut wwwhnynid:

MEunwywt  Ywnwlwpdwtu  Yupunpwgnyu  dwpunwhpwybpubphg  deyp
Ywnwywpnigjwu gnpdnnnipynitutph  pwthwughynyejuu W ywowmnujwubph Ynndhg
Ywjwgpwd npnoanwdutiph hwdwnp ywwnwufuwtwwynigjwu Gupwpybint wwwhnynwiu k:
UP-u Ywpnn b wybjugut) pwihwughynyejniup’ pwpbjwytinyg wjjwijubph junwdwpnudp,
peny| lwiny hpwlwtu dwdwuwynd ybpwhuyt ywnmwlwu dpwagpbpp bW pwgwhwjintiing
huwpwynp  Ynnnuyghnu  nhulbipp Ywd wbunwlwu dhongubiph  swpwowhnwp:
Puthwtghynyaywti pwpdpuwgdwti gnpdnid wphbupwlwt pwbwluwbnypyut nbpp
Ybpwpbpyw hdwgnipynip Yupnn £ pungdt, pb huswbiu wju nbfutininghwubpp Yupnn
Gu  Ubwwuwnb] Ywnwdwpnenuubph L pwnwpwghubph  dholt  Junmwhnypjuu
pwpapwgdwun:

UP-h Jpw hhduwd hwupwiht dhuwuuubph Yuwnwjwpdwu pwithwughynyejuu
Uwfuwdbnunigyniuubipp' npwup punnwiwd Gpypubpnd Ynnnwyghnu nhuybpp ujwqbignt
Gu 20%-ny (Zuiderwijk & Janssen, 2021)°: Ldwu pwgwhwjnnwiubpt pungsénd Gu UP-h
ubipnidp’ pwpdpwgubiine hwoybnynnuwungejniup nunbunyejwu Yunwdwnpdwu dby:

5. Lwwypwluypti  unghwjulwti  puwpblbgnyayuts U piupbuwluit
uGpwnwlwtnipyut wywhnymd:

UP-u  Ywpnn Lt pwpbudb] unghwwywu  pwpbybgnigjwt  dpwgpbipp
phpwiuwynpnip W pwofunwip, wwwhnybing, np nGunipuubpp hwuubu upwug, nypbp
npwug Ywphpu nwtu: dbpnstiing dnnnpnwagpulwt, nunbuwlwu b Juppwagdwhu
ndjwubpp' UR-u Ywpnn £ oqub] yhwnwywtu dwpdhuubphu wybh 6o2gphn pwugwhwjnt
fungtith puwlsnieywu fuwytiph uGphuywgnighsutiphtt b wytih wppyniiwybn Ytpwng
pwotubti] nbunipuubipp: Uphbunwwu pwtwlwunyejut ubpnidu wju hwdwwnbpuwnnid
Yuwpbih £ Yppwnb]' pwpbjuybine munbuwlw ubpgpuyquénipyniup, ujuqbgubine
wuhwyjwuwpnyeyniup b jupwubint unghwjwwt wpnwpnyeynLup:

Cwdwpfuwphwjht pwuyh hGunwgnunie)niuutiphg dayp gnyg £ wnwihu, np UP-h
uywunwlwninnwd  pwpbybtignigjwu  pwotudwu  Spwapbpp  Jwpswlwu - dwluubpp
ujwgbtigunwd Gu 15%-nd L wybjugunud unghwjwlwu Spwagptiph hwuwubihnyentup
25%-ny" wwwhnybind wybh wpnwp nunbuwlwu wpryniupubp:

6. Sunbuwlwu 6quuwdwitpht wpédwquupdwu Yupnnnipniu:

Ywnwywpnieynuutpp wbwp £ jupnnwiwt wpwg wpdwquwupk] nunbuwwu
dquwdwdbtiphu, hwnwwbu, Shutwtuwlwu wuyw)niunypjwl, ptwlwu wnbwnubph Yud

4 Kaplan A., Haenlein M., Rulers of the world, unite! The challenges and opportunities of artificial intelligence Business
Horizons, 2020,
https://www.researchgate.net/publication/336601347 Rulers of the world unite The challenges and opportunities o
f artificial intelligence [Last accessed 25.11.2024].
5> Zuiderwijk A., Chen Yu-Che, Salem F., Implications of the use of artificial intelligence in public governance,
Government Information Quarterly Volume 38, Issue 3, July 2021, 101577,
https://www.sciencedirect.com/science/article/pii/S0740624X21000137 [Last accessed 25.11.2024].
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hwdwéwpwyubph wnnwing: UP-U wwwhnynd £ gnpdhpubp hpwlwt dwdwuwynwd
nuwnbuwlwt dnuppnphugh hwdwp U Ywpnn £ Yuufuwwnbub 6quudwdbph huwpwynp
wgnbgnieyniup' wwind wyblh wywpy b dwdwuwyhu dhowdwnigyniuubp Yuwnwpbint
huwpwynpniginiu: dquwdwdtph juwnwjwpdwu b ntnbuwlwt wnwybp GYyniu
punwpwlwunyejnit hpwYwuwgubint gnpénid UP-u Yupnn L wpdbpwynp
wwwnlybpwgnudubp ww|] wju Jwupt, pt huswybu Yunwywpnipyniuubpp Yupnn Gu
wybh (wy bwhwywwpwunyb) b dEndb] munbuwlwtu wuynidubph htmnmbwupubpp:

UP-h pw hhdudwsd Ywufuwwnbunn nunmbuwlwtu dnnbjubpp dh owpp tpypubph
huwpwynpnigynitu wndtght - wybh  (wy  Ywnwlwpty COVID-19  hwdwbwpwyh
nunmbuwlwtu  hbwnbwuptbpp'  ppwlywuwgubing  wdbh  bywunwlwninnuwd
wnnnowwwhwlwu, hwpywpnwbnwiht  fupwudwu U Ybpwlwuqudwu  Spwapbip
(Boehmke et al., 2021)6:

7. wjhtu junwyjwpdwt tnp ywhwugubpht hwiptupwg qupqugnid

Lwuh np wuwnbunygniuubpp b hwuwpwynyeynuubpp npwnund  Gu - wybih
pYwjuwgywsd, Yuwnwywnnieniuubpp wbwp £ hwpdwpbgubu wbnwwu Yunwdwpdwu
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80


https://www.nature.com/articles/s41597-023-02343-4

Npn2 nwnwbwuhpnyeinuttip Gupwnpnwd Gu, np hwupwjht Yunwywpdwu ninpunid
UP-h  oquwgnpédwt hwdwwwpthwy Ywunuwwpgbpp Ywpnn Gu  udwqbigub
wignphpdwlywu Ynnduwlwniejwu nbwpbpp dhusl 30% (Fjeld et al., 2020)":

Gqpwlwgnipynii:

UphGunwlwu pwuwlwunigjwu nbpp hwupwiht unwywpdwu dbg, hwnjwwbu,
nuwnbuniejwu junwjwpdwu hwdwwnbpunnwd, nuniWuwuhpniygjwt wpwag qunpgugnn b
Ywplnp ninpuin £ Wu hwdwunbpunnid wwywquwind 2w dGé Yhpwnnieyntt £ unnwting ny
dhwju  UR-h  Ynndhg  wuwnbunypyuu  Jwnwlwpdwl  wpryniuwydbnnggju,
pwthwughynypjuu U wpbwgqwupdwt Ywpnnnigjwu qqwuihnpbu  pwpbuybine L
Yhpwnbnt hwugqwdwupp, wy bwl UR-h punniudwt hbun Yuwywsd dwpunwhpwybpubipu
nt nhuytpp hwulwuwnt b dGndGint wuhpwdtownnyeniup:

Gy pwuph np wdpnn9 wofuwphh Ywnwywpnyenwubput wybih n wybh Gu
wwwyhunw  pYwjhu  nbluuninghwubphu, UP-h nbpph hGunwgqwind  wybh  funp
nwnwibwuhpnyeiniup whwnwlwu Ywnwdwpdwu dby wpdbpwynp wywwnybpwgnudubp
Yuww wprynwwwybwn, wpnup b 6Yntt nunbuwlwu hwdwlwpgbip Yunnigbne hwdwp:

THE ROLE OF ARTIFICIAL INTELLIGENCE IN THE CONTEXT OF INCREASING
THE EFFICIENCY OF PUBLIC ADMINISTRATION OF THE ECONOMY

Vilen Khachatryan

Republic of Armenia, Yerevan

PAARA, Head of the Chair of Management
PhD in Economics, Associate Professor

Abstract

In the current era of rapid technological progress, public administration bodies are faced with
the requirements of efficiency, transparency and rapid response to emerging problems in economic
management. Currently, public administration is faced with a serious burden to manage complex
economic systems, effectively allocate resources, implement policies that ensure growth and promote
continuous sustainable development, while minimizing costs and ensuring significant results. The
development of artificial intelligence (Al) technologies creates unprecedented opportunities to meet
modern challenges by improving the efficiency of public administration.
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Abstract

This article explores the integration of thematic analysis with desk research to understand how
individuals perceive and interact with Al-enabled misinformation. Psychological and behavioral
economics theories offer a framework for understanding user behaviors and vulnerabilities in the
digital age. The study highlights the importance of education, media literacy, and collaborative
approaches to mitigate the risks of Al-driven misinformation. This work aims to provide insights into
how we can empower users to critically evaluate content and develop effective strategies to combat
misinformation in a world increasingly influenced by Al technologies.

Keywords: Al, misinformation, media literacy, behavioral economics, education, trust.

Introduction

The rise of artificial intelligence (Al) has brought with it numerous advantages, from enhancing
efficiency and productivity to solving complex problems. However, this same technology has
introduced new challenges, particularly in the realm of misinformation. Al's ability to generate hyper-
realistic content, including text, images, and video, has blurred the lines between fact and fiction.!
Misinformation, previously confined to human interaction, now spreads faster and more convincingly
due to the sophisticated algorithms that power Al.

The creation of deepfakes, manipulated images, and text-based misinformation often goes
unnoticed by the average consumer, who may not have the tools or knowledge to distinguish
Al-generated content from legitimate sources.? As a result, combating Al-driven misinformation has
become a pressing concern for policymakers, educators, and technology developers alike.

This article investigates the nature of Al misinformation, explores the psychological and
behavioral factors that make users vulnerable to it, and proposes habits-focused strategies for
mitigating its effects. By leveraging interdisciplinary theories from psychology, behavioral
economics, and media literacy, this paper seeks to outline a comprehensive approach to combating
Al misinformation.

Thematic Analysis and Desk Research Approach

To understand how individuals interact with Al-generated misinformation, a thematic analysis
was conducted. This analysis is complemented by desk research, which includes a review of academic
literature, media reports, and existing surveys on public perceptions of Al and misinformation.® By
combining these two methods, the article provides a multifaceted view of the problem.

User Perception of Al-Generated Misinformation

! Bandura, A. (1977). Social Learning Theory. Prentice Hall.

2 Begg, I. M., Anas, A., & Farinacci, S. (1992). Dissociation of Processes in Belief: Source Recollection, Statement
Familiarity, and the Illusion of Truth. Journal of Experimental Psychology: General, 121(4), 446-458.

3 Cappella, J. N., & Jamieson, K. H. (1997). Spiral of Cynicism: The Press and the Public Good. Oxford University Press.
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One of the key findings of this research is that many users lack awareness of how Al can
manipulate information.* Studies have shown that even when people are aware of the potential for
Al to create false content, they tend to underestimate its sophistication. This lack of awareness often
results in the uncritical consumption and sharing of Al-generated misinformation.®

Additionally, the research found that individuals often assume that content from reputable
sources is accurate, even when it is manipulated by Al. This is due in part to a phenomenon known
as the illusory truth effect, in which repeated exposure to false information leads individuals to believe
it to be true.® Al technologies exacerbate this effect by generating content that appears highly credible,
making it more difficult for individuals to discern the truth.

Psychological Mechanisms and Biases

Several psychological mechanisms contribute to the spread of Al misinformation. One key
factor is confirmation bias, the tendency for individuals to seek out information that aligns with their
preexisting beliefs.” Al-driven misinformation often targets this bias, reinforcing existing viewpoints
and making it more likely for individuals to accept false information without question.®

Another psychological factor is overconfidence, where individuals believe they are less
susceptible to misinformation.® This effect, known as the third-person effect, leads people to
underestimate their vulnerability to manipulation. AI’s ability to generate convincing content, often
tailored to an individual's preferences, makes it easier for misinformation to slip through the cracks
unnoticed.®

The Role of Media Literacy in Combating Misinformation

Media literacy is a key tool in combating Al misinformation. Media literacy refers to the ability
to access, analyze, evaluate, and create media in various forms. In the context of Al misinformation,
media literacy involves teaching individuals to recognize Al-generated content and understand the
potential for manipulation.

Importance of Education

The importance of education cannot be overstated in the fight against misinformation.
Education systems worldwide must integrate media literacy into their curricula. This includes not
only understanding traditional forms of media but also recognizing and critically evaluating Al-
generated content. For instance, students could be taught how to spot inconsistencies in Al-generated
text or how to verify the authenticity of online images using tools like reverse image search or Al-
based detection algorithms.!

4 Chaiken, S. (1980). Heuristic Versus Systematic Information Processing and the Use of Source Versus Message Cues

in Persuasion. Journal of Personality and Social Psychology, 39(5), 752-766.

5 Davis, F. D. (1989). Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology.

MIS Quarterly, 13(3), 319-340.

® Begg, I. M., Anas, A., & Farinacci, S. (1992). Dissociation of Processes in Belief: Source Recollection, Statement

Familiarity, and the Illusion of Truth. Journal of Experimental Psychology: General, 121(4), 446-458.

7 Nickerson, R. S. (1998). Confirmation Bias: A Ubiquitous Phenomenon in Many Guises. Review of General Psychology,

2(2), 175-220.

8 Davison, W. P. (1983). The Third-Person Effect in Communication. Public Opinion Quarterly, 47(1), 1-15.

 Moore, D. A., & Healy, P. J. (2008). The Trouble with Overconfidence. Psychological Review, 115(2), 502-517.

10 Kruger, J., & Dunning, D. (1999). Unskilled and Unaware of It. Journal of Personality and Social Psychology, 77(6),

1121-1134.

1 Olson, M. (1965). The Logic of Collective Action: Public Goods and the Theory of Groups. Harvard University Press.
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In addition to formal education, public awareness campaigns can help individuals understand
the risks of Al-driven misinformation.'? By equipping the public with the tools and knowledge to
critically engage with online content, it becomes more difficult for misinformation to thrive.

Developing Critical Thinking Skills

One of the most effective ways to combat misinformation is by fostering critical thinking.
Critical thinking encourages individuals to question sources, motives, and the credibility of the
information they encounter.’® By encouraging users to ask questions like, "Who is behind this
information?" and "What evidence supports this claim?", we can reduce the likelihood of individuals
accepting misinformation at face value.'* Critical thinking also involves recognizing cognitive biases
and heuristics that may lead individuals to make snap judgments. For instance, the availability
heuristic leads people to believe that information that is easily recalled or familiar is more likely to
be true. Educating people about these cognitive shortcuts and how they affect decision-making is
crucial for mitigating the impact of Al misinformation.®®

Behavioral Economics Insights on Misinformation

Behavioral economics offers valuable insights into how individuals process and respond to
misinformation. Traditional economic models assume that individuals make rational decisions based
on complete information. However, behavioral economics acknowledges that people often rely on
shortcuts, or heuristics, to make decisions under uncertainty.

These heuristics can make individuals more susceptible to misinformation. For instance, the
anchoring suggests that individuals may rely too heavily on the first piece of information they
encounter, even if that information is incorrect. Al-generated content can exploit this bias by
presenting initial falsehoods in ways that are difficult to dislodge.

Nudge Theory and Misinformation

One interesting concept in behavioral economics is nudge theory, which suggests that subtle
changes in the environment can influence people's decisions without limiting their freedom of
choice.® In the context of Al misinformation, nudging could involve presenting information in ways
that encourage users to verify content before sharing it.

For example, social media platforms could nudge users by incorporating Al-powered tools that
flag potentially misleading content, or by providing links to fact-checking websites. By making these
tools easily accessible and non-intrusive, platforms can encourage users to engage in more
responsible information-sharing practices.

12 Peltzman, S. (1975). The Effects of Automobile Safety Regulation. Journal of Political Economy, 83(4), 677-725.
13 Petty, R. E., & Cacioppo, J. T. (1986). The Elaboration Likelihood Model of Persuasion. Advances in Experimental
Social Psychology, 19, 123-205.
14 Rozenblit, L., & Keil, F. (2002). The Misunderstood Limits of Folk Science: An Illusion of Explanatory Depth.
Cognitive Science, 26(5), 521-562.
15 Tversky, A., & Kahneman, D. (1973). Availability: A Heuristic for Judging Frequency and Probability. Cognitive
Psychology, 5(2), 207-232.
16 Thaler, R. H., & Sunstein, C. R. (2008). Nudge: Improving decisions about health, wealth, and happiness. Yale
University Press.
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Combatting Al Misinformation: Habits-Focused Strategies

The article advocates for habits-focused strategies to combat Al misinformation. These
strategies focus on developing long-term habits that empower users to recognize and reject
misinformation.

1. Promoting Media Literacy Education

As mentioned earlier, integrating media literacy education into schools and public awareness
campaigns is vital. However, this education must be ongoing and adaptive. The landscape of Al and
misinformation is constantly evolving, and so must the educational tools designed to counteract it.
Al-powered simulations, for example, could be used to train users on how to identify deepfakes or
Al-manipulated text.

2. Encouraging Verification Habits

Encouraging individuals to verify the information they encounter before sharing it is another
crucial habit. This can be achieved through the use of fact-checking websites, reverse image search
tools, and other Al-based verification technologies. Making these tools more accessible and
integrating them into everyday platforms can nudge individuals to adopt verification as part of their
regular online habits.

3. Building Skepticism and Healthy Distrust

Skepticism plays a critical role in mitigating the effects of Al misinformation. However, this
skepticism must be paired with active engagement. Passive skepticism, where individuals merely
doubt the truth of information without taking any action, is not sufficient. Instead, individuals must
actively verify information before accepting or sharing it. This is where media literacy and
verification tools come into play.

4. Collaboration Across Stakeholders

Fighting Al misinformation is not the responsibility of any one group but requires a coordinated
effort from governments, technology companies, and individuals. Governments can create regulatory
frameworks to hold companies accountable for the spread of Al misinformation, while technology
companies can develop Al-powered tools to detect and flag manipulated content. Collaboration
between researchers, educators, and tech developers is essential to ensure that solutions are both
effective and scalable.

Conclusion

The integration of thematic analysis with desk research reveals complex dynamics in how
individuals perceive and interact with Al-enabled misinformation. Psychological and behavioral
economics theories provide a framework for understanding these behaviors and attitudes. However,
addressing these challenges requires a combination of critical thinking, skepticism, and active
engagement in the fight against misinformation.

Key insights from the analysis include:

« Heuristic reliance is insufficient against sophisticated Al misinformation.

« Varied concern levels do not necessarily protect individuals from vulnerability.

« Education and media literacy are critical in empowering users to critically evaluate content.

« Acceptance of Al's benefits must be balanced with awareness of its risks.

« Traditional detection strategies may fail against advanced manipulations.

« Skepticism alone is inadequate without deeper engagement and verification.

« Erosion of trust in media sources can undermine societal structures.

« Collaborative approaches are essential to effectively combat misinformation.
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These insights underscore the importance of a coordinated effort that combines technological

solutions, regulatory frameworks, and educational initiatives to build a more resilient and informed
society. Along with these insights, implementing practical strategies for combating misinformation
can further enhance the effectiveness of these efforts.

Practical Guide for Combating Al Misinformation
To help individuals discern misinformation and take action, here’s a set of strategies grouped

by ease of implementation:

~N o ok W DN

o OB W

Quick and Easy Strategies

. Pause Before Reacting: Take a moment to reflect before accepting emotionally charged content.
. Practice Healthy Skepticism: Question the validity of information, even from trusted sources.

. Double-Check with Multiple Sources: Verify information from at least two reputable outlets.

. Consult Fact-Checking Websites: Use Snopes or FactCheck.org to verify viral content.

. Engage in Thoughtful Discussion: Discuss controversial topics with others to gain perspective.
. Report Suspicious Content: Flag misleading information on social media platforms.

. Control Your Exposure: Adjust your social media settings to limit unverified content.

Moderate-Effort Strategies

. Create a Verification Routine: Spend a few minutes checking the authenticity of news before

sharing.

. Use Tools for Verification: Learn to use reverse image search and fact-checking tools.

. Strengthen Critical Thinking: Regularly question the logic behind information.

. Curate Your Sources: Follow only reputable outlets and unsubscribe from unreliable sources.

. Stay Informed on Al Trends: Keep up with how Al is being used to create misinformation.

. Adjust Content Settings: Customize your social media to reduce exposure to unreliable sources.

Higher-Effort Strategies

. Invest in Ongoing Education: Take courses and read materials on misinformation and media
literacy.

. Teach Others About Misinformation: Share knowledge with your community to spread
awareness.

. Support Media Literacy Initiatives: Advocate for media literacy programs in schools and
workplaces.

. Leverage Technology for Detection: Use browser extensions and tools to identify fake news.

. Engage in Collective Efforts: Join or support organizations focused on combating
misinformation.

. Promote Fact-Checking and Accountability: Support fact-checking initiatives and hold sources
accountable.

Understanding these insights and applying these practical strategies are vital for mitigating the
risks posed by Al-enabled misinformation. This combined approach—grounded in both
technological solutions and educational efforts—will help foster a more informed, resilient society,
capable of effectively navigating the complexities of the digital age.
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wnpnyntbwpbpnipiniup, pdo2ynieyntup, wpwbuwnpup, nwquwlwu hwunwunnieniuubpp,
Yppnyeinitup,  qninunuwnbunieiniup,  YGugwnuwihtu - dwnwjneniutbpp W wyue
UphGunmwlwu pwuwwuniygjwt npppunnd - Wdwtu - wnwopupwgp  dwpnlwug  dnwun
dnwywfunieintt £ wnweowgnb] wju Juwuubph wnnuwing, npnup Ywpnn Gu wwwnbwnb
dwpnyuwug U upwug gnypht, Gebt upwup fuwfuntu Ywd otngtu hptug dpwgpwynpdwu
hwdwlwpghg Ywd npwug wnndwunwgywd Litunpnuwht wofuwwnwuphg: Greb nw
wnbnh nwbuw, n"J § ywuwuluwuwwnne ywnbwnws Juwuubph hwdwp: N°pu £ wyu
wwpunwynpniyejwu  hpdpp: Upryn"p owbpwuwnpu £, pE ubhwlwuwwnbpp
wwwnwuluwuwwnynniu Ypbint Juwuph hwdwp, pE nw wpwnwnpnnu £ pun pbph
wpuwnpwuph nbunyjwu W w) hwpgtip: WunwdGuwjuhy, wju fuunpp htn Yuwywsd
wybih 2ww  hwpgbp Ywpnn Gu  wnwowuw:  UphGunwlwu pwlwlwunyejuu
hwuywgnipjwt uwhdwudwu wynwpubpp Yuwwywd Gu 20-pn nwph tGpypnpn Yeuhu
pphunwuwgh Ynhwynngpwd Wwu (Eniphugh njwd pwgwmnpnipju htiv: Lpw funupndy,
gwuywgwd uwpp Ywnpnn £ hwdwpybj «jubijugh», Gebt npw npublnpndp hwdwpdtp £ {ud
ndwnp L wwppbpt; wj  ppwlwt  dwpnng:  Cunhwupwwbiu  wphbunwywu
pwuwlwunteiniup ubpunnpbu Yuwwyws £ hwdwywngswihu ghunnwejniuubiph hbwn, npuintin
huwnb|Glyunnww] gnpdpupwgutipp wywnndwunwgywd tu fubjugh dpwapbph Jdhongny:
Ugthu, phuwnbGyunnww) gnpdpupwgubtph wyunndwwnwgdwu wnnuiny, dwutwynpwwtiu,
Gpp wyu npubnpdnd £ npubu hwdwwywwnwuluwu dpwgpwowph Yupnnnipna' dbinp
ptiptnt b dowytiint wnbntywunynypiniu, npu wuhpwdtiown £ dbipGuwjwlwu nwunigdwt Yud
hupuwntunigdwt dhongny npnawyh npnonwdutip Ywjwgunn hwdwlwnpghu, wnwounpnnid
E wphbunwywu  pwuwlwunygywt'  dwpnniu punophuwybine  hwwnyy  dunwydnp
Ywpnnnigniuubpp: Cwuwpwynyywu dbg wphburnwlwu  pwltwlwunyejuu
wnwpwoywonyenitup  tpwuwynwd £, np nppwt pwwn dwpnhy ogunytiu wphbunwywu
pwuwlwuniejniuhg, wjupwu wybh Jtd £ opbupubph wwppbp  fuwfunnwubpph
hwywuwywunyeniup:  <wdwwywunwufuwuwpwp,  wphbunwlwu  pwtwlwunyeuu
qupgwgnup U npw wupunhwwnm wénn gnpdtwlwu  Yphpwnnp wwhwond  Gu
hpwwlwu Ywpgwynpdwt thnthnfunieiniuutin: Gebl wphbunwywu pwuwlwuniyeinup
unwgyh wjuwbu, huswbu wwuwdnpdwsd £, wjupupt' duiwdnn dwpnwudwu nnpnun'
qqwguntupubipny U hnygbpny, www optupubpp whwp £ dgindinfudt’ hwodh wnubing
wphbunwlwu pwuwlwuniegjwu nbpp hwuwpwynyywu dbe: tw Upwuwynwd E, np
optitunhputipp wtwp k ybpwtw)bu wnyw opbuunpwywt nwowp bW hwpdwptigubu wju
hwuwpwynigjwu thnthnfuynn  Ywphputippu: (36l wphGunmwlwtu  pwluwlwunyejuu
gnpoéntutineyniup sh Yupguwynpynid hwnnty optiuunpnipjwdp, dtup wtiwp £ gpwnytup

' St'u’ Turing, A. Computing Machinery and Intelligence. Mind, Vol. LIX, issue 236, 1950.
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wphbunwlwu pwuwlwunyejwu gnpdnnniejniuutipn wwundwnywsd Juwuubph hwdwp
wwwnwufuwuwwnynipjwu hwpgny: Ybpohtu wnwphubphu UR-h ogunwgnpddwt dhongny
quwu wwwbwnbint hwpgp nwpdbp £ dhowqquiht  hpwywlwu  puuwnpynwdubipp
wnwugpwiht  pbdwubphg deyp: Uh owpp hGnhuwlubp, ophtuwl' Cynunwnbu,
Uwoluyptu L wyp, nwnwuwuhpb] Gu UP-h Ynndhg wwwbwnjwd Juwuh hwdwp
wwwnwufuwuwwmynipjwl dnnbjubpnp: Lbwnwgnuntiiny Upwug ghunwlywu
wofuwwnnigyniuutipp, Glwup wju Ggpwhwugdwu np Yut'

1. Upwnwnpwlwu wwwnwufuwtuwwnynijwl dnnb, pun nph'

wwuwnwufuwuwwnynipntu £ Ypnud UR-U uinbindnn puybpnieyniup,
2. Oguwagnpdnnh wwwnwufuwuwwyntpjwu dnnbj, puwn npph'
wwwwufuwuwwynip)ntt £ Ypnwd wudp Ywd phpwyjwpwuwlwu wudp:

<L RPwnwpwghwlywu optuugpph 1058-pn hnnwsdh wnwohtu Jwuh hwdwdw)u'
pwnwpwgnt wudhu Ywd gnyphtu, huswybiu twl ppwjwpwtwlwu wudh gnypht
wwwbwnwd Juwup |phy dwywiny Gupwlw E hwwnngdwt wjiy ywnbwnwd wudh
Ynndhg? bPpwywlwt unpdbpp Uwhiwwbund Gu, np uwup wbwp L hwwnigh
hpwwluwfunp Ywd ppwywluwfunh gnpdnnnipiniutbph hwdwp  ywwnwufuwuwwnt
wudp' hwodh wnubind wju hpwdwlwu Ywpgwynpnwubpp W wju hwugwdwupp, np
wphGunwlwu pwuwlwunieiniup nbnbu pwnwpwghwlwu hpwynitupubiph opjGlywnn sh:
Lwnuwpwghwlwu hpwynitupnid opjiynubp Gu hwdwpdnd hpbpp, gnypp, gnypwjht
hpwynwpubipp, dGnuwpyniyeniup npwbtiu  ubthwlwunyejwu  hwdwihp, wwpwupubp,
dwnwniejniutbp, woluwwnwupubpp W ny Unyewywu pwphpubpp, npnup Ywpnn Gu
wnwowgub| pwnwpwghwlwu hpwwhwpwpbpnueniuubp: Hpwup Ywpnn Gu hubg
ubthwwunigjwt  ppwyntuph  opiyin U |hubp  wwjdwuwagpbph  wnwpluw:
Lwnwpwghwlwu  hpwynwpubiph  opiywmubph  dwdwuwywyhg  hwjbgwlwpgh
hwdwdéwju' Yeunwuh Lwlyubpp, oppuwly' YGunwuphubpp, Ywpnn Gu |phubp twl
pwnwpwghwlwu  hpwyniupubiph  opjtlw'  hpbug  onwpdwu  huwpwynpnipjwu
wwwbwnny: Yuwuh hwdwp wwunwufuwlwnynejwtu  pwofudwtu  hwpgp, npu
hpwYywunw futunhp k, npu wnwewunw  gwuljwgwd inbfuuninghwih wnusnipjwdp, wybih
pwpnwunw £ wphbunwywt  pwlwlwunpjuwtu  nbwpnwd, pwuh np  fubjwugh
hwdwywpgbpp hwéwfu hhdujwd Gu hupunwnigdwu wignphpdubph Jpw, npnug
dhongny hwdwlwpgp unynpnud £ W hupunpnaynud £ ubhwywu thnpdh W wpunwpht
dhowywph hbwin thnfuwgnbigniejuu hhdwu ypw: Uw tpwuwynd £, np ny bwfuwgdnid,
Spwapwynpnid wd untindnud £ hwdwlwpg, h yhdwyp sk uufuwnbiub jud twjuwwbu
hdwlw|, pE huswbu £ wjt wpdwqwupbint hp dhowdwypht: LGwnuwpwp, hwpg L
wnwowunwd, b ny wbwp L wwunwufuwuwwnynigniu Ypp b wbiwp £ thnfuhwwnnigh
pwgwuwywtu Jwppwagdh hwdwp, npp Ywpnn £ jpul]p wulwufuwnbubh  Yud

2 ShHu' <dwjwuunwup <wlpwwbwnewt  pwnwpwghwlwlu opbuughpp (05.05.1998 pR.), <LMS
1998.08.10/17
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wufunwwthbih: <6ug wju wwwbwnny Lt wpntu dh pwuph wwph E, hus hwpgp
nwnwwuhpynwd £ Gdpnwywgh  hGunwgnunnnutph - Ynndhg: Uwubwynpwwbiu,
GUpwfunphpnwpwuh  Ynndhg 2020 pywlwuh hnyunbdptph 20-h  hpwwwpwlyywsd
pwuwdlp'  hwuduwdnnnypt ninywd  wnwownpynuyeniuubpn  (wphGunwywu
pwuwlwuniejwt  pwnwpwghwlywtu  wwwnwufuwtwwnynigjwu ntdhdh  JYGpwpbipjw|
htwmwfunignyeyuu  2020/2014  (INL), pwnwpwghwlwtu  wywwunwuluwuwwnynypjuu
ypwpbpw| pwlwdl Ywd funphpnwpwuwlwu  npnpnd)?,  wnwowpynd  Ep
wphGunwlwu hunbGyunh hwdwp hwnny ywwnwuuwuwwnmyniygjwu nbdhdh ubpnpnd:
W Ybpwy wuwd, GYpwlunphpnwpwup Ygwulwuwp wbuubp unp GYypnuyyuywu
opbuunpnieniu, hGwnbwpwp, punhwunip pninp wunwd wbnnyeynwubph hwdwn, npp
uwhdwun £ Jdhwwnbuwly Ywuntubp' wphbunwywu pwuwlwunygjwu  hGnbwupny
wwwbwnywd Juwuubph thnfuhwinnigdwu YGpwpbipjw: Uw hp hbpehtu bpwuwynd k, np
pwnuwpwghwlwu opbuunpnieiniund dbup nbinlu nwbup snddwd fuunhp' npnobnt
wphGunwlwu pwtwlwunyejwu ubthwwuwunhpng dbnpp hwuwnwunbnt swhwuhoubipp,
wyuhupt'  np  gnpdnnniggniup wbwp o hwdwpdh pwdwpwp  nnowdhun'
wwwwufuwuwwynijwl wnwowgndp Ywufubiine hwdwp: hpwjwlwu nnunphund Yu
Ywndhp, np opptwly wywmndwwnwgywsd uwnppbiph nbwpnid, fubjwdhwn Yhuh quwhwwnb,
b wprynp uwnpu woluwwb) £ wjupwu jwy, nppwt whwnp k, wjuhupt' gnpdt| wjuwhup
swithwuppubipny, npnup hwuwubih Gu tdwu vwpptiph dEdwdwutnyjwup, huswbiu twl
npw wpuwnpnnh Ynndhg uwhdwujwsé Ywuwmwpnnulwuh puniyewgpbpp, wy ny b
quwhwwb| npnpwyh wudh gnpdnnnieinuttiph hwdwwwwwufuwunieinup Nnowdhin
wudh unwunwpunht hwdwwwwwufuwu: <woyh wnubind wju hwugqwdwupp, np wudh
Ywd ppwywpwuwlywu wush wywwbwnwd Juwuh hwdwp wwunwufuwlwwnynieginiup
quwhwwynd £ dbnph  Jpw  hpdujws wwuwnwufuwtwnygnigjwu  wwjdwuny,
wphbunwlwu  pwlwlwunpjuu  ubhwlwuwwmbpp  huwpwynpnienu Yntubuw
wwonwwuybint' gnyg wwind, np wuunwugnygjwu pninp wuhpwdbon  dhongubipp
Gtnuwpyyb Gu: Rwuph np wphbunwywu pwuwywunyeniup gnpdnid £ hupunipnyu,
ulgpuwlwu wignphpdh wuynwugnientup wtwnp £ unnigyh, vwlwjt nw hp htpehu
ywpnn k uwhdwuwthwybig punhwunip wndwdp pwnwpwghwlwu
wwwwufuwuwwynypjwt  Yppwndwt  huwpwynpneyniup: Pwyg  ybpwitiwgwd
pwnwpwghwlwu ywunwufuwuwwnynyejwu hhdptiphg W ng dyp Yhpwnbih sk, pwuh np
pwnwpwghwlwu optiuugppnd Ubpwnywsé wwwnmwufuwtuwwnynyentuu puwnn Enigjw sh
Ywpnn  Yppwndb, dhusnbn  pwnwpwghwywt optuugpph hwdwdwju  wnwug
wwwnwufuwtuwwnynyjwu Yhpwndwu huwpwynp sh (nénid: Lwfuyphund tywpwgpt Gu
wwwnbwnwhbGunbwupw)ht juwwh pwgwhwjndwu huwpwynpniejwt fuunhputipp, huswbu
uwl wphGunwywu pwuwlwuniejwu ubthwlwuwwnhpng' wndwagwupbnt
Ywpnnnieyniup® dtnuwpytind wudwnwugnyejwu pninp - wuhpwdbon  dhongubipp: Uw

3 St u. https://shorturl.at/t501Z
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hhduwywunw ywjdwuwynpjws £ upwuny, np dpwgpwiht wwywhnydwu owhwagnpddwu
htiimbwupny wwundbwnywsd Juwuh hwdwp wwunwufuwtuwwnynyentup jwjunpbu hwynup
sk, pblL pwnwpwghwlywt wywwmwuuwuwwynipjwt tdwu wywjdwuubp Yhpwnynd Gu
wnwudht  nbwpbpnw  Ubn  uwhdwujwsé  hwdwlwpgswiht hwdwlwnpgbph
owbGpwwnputph  Wjwwdwdp:  Unwyb] UWu, np  wphbunwlwt pwiwywunygjwt
hupuwdwp punypp dwpunwhpwybp £ ubnnud wpunwnpuwuph ywunwufuwuwnynygjuu
Ywunuwywnpgh Yppwndwup, pwuh np nbnbu  wunpnonenu Yw, pLE  wprynp
wphGunwlwu pwuwlwuniejwu, npwbtiu wignphpdutiph dh 2wpp, Ywpnn £ dwoélyb
«wpunwnpwuph»  hwGgwlywpgny, htswbu twb wulwufuwwnmbubh  wphGunmwlwu
pwuwlwuniejwu hupuwdwp gnpdniubinyejuu opowuwlubpnd npnanwiubpp Ywpnn Gu
nhnyb] npwbu «pbpnientu»: b dbpon, pwnwpwghwlwt wwwmwufuwlwwmyniypjwu
hwdwlwpgp twwuwnwy nwh wwonwwub] Gppnpn wudwug Juwuhg b hGnbwpwp,
nnowdhwn hwpg £ wnwowund' wprynp  wphbunwlwt  pwuwlwunyeywu  Ynndhg
wwwnbwnjwd Juwup wwonwwudwsd £ optiutunhph Ynndhg: Lwuh np pwnwpwghwywu
wwonwwunyjwu dhongubipp bwwuwwl nwbu wwownwwub] wudh Unpwlwu W ng
Ujnypwlwu opblunubpp: Rwnwpwghwywu optuugpph 60-pn gjfuh hnnywdubpp sGu
(nwnwd wphunwlwu pwtwlwunyejuu wwwndwnjwsd yuwuh hwdwp punupwghwlwu

wwwwufuwuwwynyjwt  Yppwndwl  fuunhpp, pwuh np  gnpénnniegjwdp  Yuwd
wugnponijwdp  hpwynwpubph Ynuypbn ninbwhwpnwdp, npp Juwu £ wwunbwnb

Gppnpn wudhu, Ywuwwnpdbine Ep Yynuyptn wusdh Ynndhg: Pwgh wyn, Yhpwnnwip
uwhdwuwthwyynid £ upwuny, np dpwgpwownp sh Ywpnn npulinpbi] wuthnyenieiniu Ywd
nhunwynpniginiu - pp - Ynndhg  Yuwuwpdwd  gnpdnnnyeniuubph uwndwdp:
Lwnuwpwghwlwu hpwynitupp ubpluwynu hhduywsd £ dwpnuiht Ywpnnnieniuubph
pwpnjwywt  wqwuwnyejuu Jpw: Uw wluhwpnnpbu  punpn £ nnowdhuin  dwpnnt
swithwuhohu, npu puywsd £ optuputiph hhdpnuwi: tw wywjdwuwynpywsé £ upwuny, np
Udwl ywwwufuwuwwynipntup undnpwpwp YGpwpbpnd £ dhwju wyt wudhu, npp
hpwywuwgunud £ hus-np nhinwynpyjwi gnpdniubinyeniu, Yuwd ny ng dh pwj| sh dEnuwpynid
nwnwnbgubnt hptiph yhéwyp, npp upwup ywwnbwn nwbhu hdwuwint, np gnnyentu
nubp W htwpwynpnieiniu nwbp nwnwpbtgub. Gpynt nbiwpnwd | Juwuh hwpgbpp
ownpniuwynw G wnwowuw: Uu wwhwugubiph fuwfundwu, huptwdwp gnpdnn
wphbunwlwu hunbGyunh gnpdniubinyejuu wuophuwlwu hGwnbwupubph hwdwp wudp
wbwp £ wwwwuppwuwwynyentu - Yph:  Uuqwd  Upwtg  hwdwp, nypbp
ytpwhuynnnypyntuhg nnipu Gu b nwwly Gu unbndt] tdwuwwnpw huptwdwn fubjwugh
hwdwlwpgbn, dwpnt, wjuwbu RE wjuwbu, Ywwwufuwuwwne £: Lw £ wu Gplunyph
wwwbwnu nt  uwnbndnnp, wwpwwynp £ Jbpwhuynnnpiniu ppwwuwgub; L
wwwwufuwuwwmynie)niu Ypbip hp unbtindwséh hbinbwupubiph hwdwnp: Niphy pwt, L np
nbwpbpnud, ny hus ywwnwufuwuwwmynieynit £ Ypbnt. upwup hwpgbip Gu, npnup [npg
funphbiint b dtnwdtiint inbinhp Gu wwihu:
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UphGunwlwtu pwuwlwunigjwt Juwuh  wwunwufuwtwwnyniygjuu  YGpwpbipju
dhowqquiht dninbigniubpp wnwppbp Gu: Uwutwynpuwtiu’

1. BYypwdhniginiup twfuwwnbunw £ fuunwgwd ywwnwufuwuwwnmyniejwu
dnnbp, pun nph,  wpuownpnnp nt owbpwwnpp  GUpwlw  Gu
wwwnwuluwuwwnynyejwt' wulwfu denwynpnigjwu hwuwnhg,

2. UWdbphywjp  Upwgw) ULwhwuqutp (UWUUL) Uwjuwwnbund  Gu
wwwhnjwgpwywu dGfluwuphgqdubip, npnup Gpwofuwydnpbiine Gu, np Juwutbph
hwdwp thnfuhwwnnignid hpwlwugyh wpwnwnpnnh wwwhnjwgpwywiu $nunhg:

3. Uté Pppunwupwt vtwpiwwmbund £ juwnp  wywwwufuwuwwmynigjuu
dnnbp, npunbn  wwwwuluwuwwmynyenitu Gu - Gupwplynd  wpwnwnpnnp  ne
owbpwwnpp  Ywd ogwwgnpdnnp, huswybiu  Lwb  Ypnd  Gu hwdwwnbn
wwunwufuwuwwnyniejntl:

hpwjwlywu wwunwufuwtwwnyniejwu hhdpp hpwywuwiundwu Yuwwnwnpnwdu £, npp
puniewgnyntd £ htwnlyw| wnnwppbpny’ unipjtilyun (gnpédniuwynieniu niubignn wiud), opjbyunn
(optupny wwonwwujwsd U fuwfundws Unpwlwu Ywd ny Unypwlwu hpwyniup),
hwlywhpwywlwu  gnpdnnnieyniutpn  (optupny  wpgbwd  gnpdnnniejniu Yuwd
wugnpdnipynit’ Juwuwlwp hGnbwupubpng W npwtug dhol ywundwnwhbnlbwupw)hu
Ywwny) L dbnpp (Juwu wwwnbwnnnh hngblwu Ybpwpbpdniupp wpwpph W npw
htunlwupubtiph uywwdwdp, pwgwnniejwlp pwnwpwghwlwu optitunpniejwdp wnwug
dbinph ywwwufjuwuwwynipjwu nbwpbinh): Wuwhuny, wphGunwywu
pwuwlwunieniup  Ywwwpnud £ gnpdnnnigyniutp, npnup  Ynwbuwu  npnawyp
pwgwuwywu  hGnbwupubp U wn  pwgwuwlwu  hGnbwupubph  hwdwp
wwwwufuwuwwynypjwl wunphbwut wyuhwjnnpbt Ywiuwsé Yhuph wju wudhg, ny
yGpwhuynw £ wphunwlwt pwiwlwunygjwu oguwagnpdnwip: Lbnlwpwp, npwbtiugh
wpuwnpnnubpp  swihwqwug odwup pbin snubu ogwwgnpdnnh U uwwnnnh Ypuw,
wwunwufuwuwwynyegniup - whwnp £ onbuw hunwly  ppwjwlwu  uwhdwuubp'
uwhdwuywdé wpnwpnygjut, hnwwhnyejwl, wudunwugniejuu, qunuuhnyejuu b
wnyjwiubiph  wwownwwuniejwu ulygpniupubipny: Cunhwunyp wndwdp, wphbunwlwu
pwuwywunypjwt  unbnddwu UL oquwgnpédwu  hwdwp  pwnwpwghwlwu
wwwnwufuwuwwynientut ninnywd £ wudh hpwyntupubiph wwowmwwuniejwp:

Gqpwlwgnipniu

UphGunwlwu pwuwywunyejwt Juuwuwlwnp gnpdniutinygjut wwwnbwnubpp bW win
wudwug  wwwwufuwuwwnynygyniup'  Ywiuwd denph 6uhg U wuwnphbwuhg (GRb
winwhupp Ywu) W npwuhg pjunn  hbGnbwupubiphg, wbtwp L jhubu 6ynu L
hwwuwpwyonwsd: 6Y npwbugh tdwtu wywunwufuwuwwnynyeginup funspunnun snwnuw
wphbunwlwu  pwlwywunyjwl  wbfuuninghwubiph  hGunwqw  hweonn  qupgugdwu
hwdwpn, wju hwunwwnbhu whwp k Glub, wpnwpwgywd nhuy hwulwgnieiniuhg: Uudh
wjuwhuh gnpdnnniejniuubpp Ywd wugnpdniyeniuubipp, npnup wuhpwdtion thu bW wnwug
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wjpunpwuph unghwjwwbu 2whwybn’ tywwnwlyht hwuubine hwdwp, wwpdwuny, np
wjn  wudp wwhwwund £ dwutwghunwlwu gnpdnwibinygjw  uygpniupubipt ni
Ywuntubpp b dEnuwpynwd £ pninp pwjwpwp dhongubinp pwgwuwlwu hGunlwupubiph
nhuybpp  Ywupbint U ujwqwgnyuph  hwugubint  hwdwp:  Ubdp  wbwp |
wwwnwufuwuwwnynyentu Yph  wphbunwlywu  pwlwwunyeuwt  unbnddwu L
ognwgnpddwt ninpuind wuyunwugnypjut Juwunuwwpgwiht wwhwugubphtu b wy
ulgpniuputippht shwdwwwwnwufuwubiny, huswybu twb  pupuwdwp  wphbunwlwu
pwuwlwuniejwu gnpdniutinyejwu hwlwhpwywlwu htmuwuputiph hwdwn: Ujuwhund,
nwnwilwuhpnyeinwup gnyg £ wwihu, np pwnwpwghwywu optuunpnientup ubipluwjnwiu
h Jhéwyph & hwdptpwg pwjti wphbunwywu pwiwlywunejwt  wpwgugywd
qupgwgdwup, W hbGnbwpwnp, wwhwugynd £ unp opbuunpwlwu pwpbithnfunwdubph
snppnpn - wipryniiwpbpuwlwt - hnuihnfuniegniup b npwe - fubijugh - gnpdhpubipp
hwlwwwwwuluwubu dJwpwnwhpwybpubphu:

1)  Pwnwpwghwhpwywlwu hwpwpbpnieniuubph opowtwynd  hwulwunwd
Gup, np wphbunwywu pwuwlwunyeyniup, npwbu wnwusdhu opjtywnn, bwjuwunbuywsd
E dwpnnt npnawyh Ywpppubph pwywpwpdwtu hwdwp bW wt gunudnd £ dwpnnt
unhpwwbtindwt utippn: Wuwhuny, wnwownpynid tup << pwnwpwghwlwu optuugnph
132-pn. hnnwdp [pwgubp  unp wwppbpnuyeiniunyd,  hbnlyw)] pnduiunwyniejwdp’
wphbunwlwu  pwuwlwunyeniup npwbu pwnwpwghwywu hpwyntuph opjGywh
inbuwy:

2)  Lwnwpwghwlwu optuughppp sh (NWnW wphbunwywu pwtwywuntejwu
Ynnihg wwwbwnjwsd Juwuh hwdwp pwnwpwghwwl wwwnwufuwuwwnyniejniu
Yphpwntnt fuunhpp, pwuh np Gppnpn Ynndht Juwu wywwnbwnnn gnpdnnniejwdp Yuwd
wugnponiejwdp hpwynituputiph Ynuypbicn fuwfunndp Yywwwpdh wphbunwywu
pwuwywunipjwt Ynndhg, wy ns pE Ynulypbin wudh Ynndhg: Ukup quunw Gup, np
wbwp b uwhdwub] Jwppwadh wwpuwnhp Ywunt wyn ppwdwhwpwpbpniejwu
Ywpgqwynpdwt hwdwp U wnwowpynw Gup uvwhdwub] hGnlw] unpdwunnpy
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Abstract

The scientific work is the first scientific study in domestic jurisprudence on the legal regulation
of damage caused by artificial intelligence (Al). The importance of this study is explained by the
relevance of its new topic, namely, the legal conditions for the origin of liability for damage caused
by artificial intelligence, the issues related to which have not been studied so far. Despite the fact that
artificial intelligence facilitates and implements services that exceed human capabilities, in the event
of damage, it becomes very difficult to identify the legal regulations that caused the damage. For the
first time, a study was conducted on civil law issues related to liability for damage caused by artificial
intelligence. Concluding the study, we came up with new legislative regulations.

Keywords: Artificial intelligence, damage, civil liability, object, compensation.
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Abstract

Artificial Intelligence (Al) has developed very significantly in the years. The areas of
application of Al are very different: finance, education, healthcare, banking, production and etc.
Artificial Intelligence (Al) software is gradually transforming all sectors, especially healthcare. Al
Applications are widely used in diagnostics, patient care, medical research, new drug discovery.
Nowadays Al can be found in many administrative applications. In addition to artificial intelligence,
machine learning is also a widely used term. In this article, we will discuss the advantages and
disadvantages of Al, the main areas of application of Al in the healthcare sector, and the advantages
of Al in developing countries, using the example of Armenia, in the healthcare sector.

Keywords: Al, healthcare, machine learning, Al application areas.

Artificial intelligence (Al) is a rapidly evolving field that has great potential to transform
healthcare. Al encompasses a wide range of technologies that enable computers to perform tasks such
as learning, reasoning, and problem-solving. The use of Al in healthcare has already shown promising
results, particularly in diagnostics, reducing healthcare costs and increasing efficiency.

One of the most notable applications of Al in healthcare is in diagnostics and medical imaging.
Al algorithms can analyze medical images, such as X-rays, CT scans, and MRI images, and accurately
detect any abnormalities, even the smallest tumors. Due to Al, we are gradually having earlier
detection and diagnosis of diseases, which leads to better treatment outcomes. By analyzing large
amounts of patient data, Al algorithms can identify patterns and risk factors in diseases, allowing
healthcare providers to interfere earlier and prevent undesirable developments.?

Al plays an important role in drug discovery and development. By analyzing large amounts of
biomedical data and scientific literature, Al algorithms can identify potential drug targets, optimize
and accelerate the clinical trial process. Advances in artificial intelligence algorithms, combined with
the increasing availability of health data, can further improve the accuracy and efficiency of
diagnostic processes, enabling personalized medicine to further develop.

According to the World Health Organization (WHO) in 2022 cardiovascular diseases
(17.9 million) are the leading cause of death among non-communicable diseases, followed by cancer,
with 9.3 million deaths annually.

I Artificial intelligence (Al) and global health: how can Al contribute to health in resource-poor settings?
Brian Wahl, Aline Cossy-Gantner, Stefan Germann, Nina R Schwalbe.
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Artificial intelligence (Al) techniques have shown the potential to accelerate progress in the
diagnosis and treatment of cardiovascular diseases (CVDs), including heart failure, artrial fibrillation,
valvular heart disease, hypertrophic cardiomyopathy, congenital heart disease, and etc.

Lets discuss Al in particularly cancer diseases.

As | have already mentioned, artificial intelligence and machine learning techniques play a
significant role in biomedical research and healthcare, especially in cancer research and oncology,
where the potential applications are vast. These include cancer detection and diagnosis, subtype
classification, optimization of cancer treatment, and drug discovery.

Cancer is a deadly disease with multiple causes and as yet unknown factors, including numerous
genetic and epigenetic mutations. Cancer, being a multifactorial disease, is difficult to diagnose at an
early stage. Therefore, genetic mutations and other factors can be detected in a timely manner through
Al and machine learning.

Fig 1.
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malignant lesions in medical of a tumor survival rate
images

Artificial Intelligence Implementation Fields in Healthcare

Artificial Intelligence in breast cancer

In recent years, breast cancer has surpassed lung cancer and is currently the most common type
of cancer worldwide. In Armenia, 1,511 new cases of breast cancer were detected in 2023 (according
to the National Institute of Health), compared to approximately 300,000 worldwide (WHO report).
A mammogram is a crucial tool for detecting breast cancer. In order for the Al to read the
mammogram, hundreds of thousands to millions of mammogram images are entered to the Al. The
Al software creates a mathematical picture of what a healthy mammogram looks like and what a
mammogram of a woman with cancer looks like. The Al system checks each image to distinguish
what is normal one and what is not.2 As the program is exposed to more mammogram images, it can

! Health and healthcare. Statistical data: tables, charts and maps; Armenia 2024 / D. Andreasyan, G. Muradyan, L.
Mirzoyan, H. Davtyan, S. Pahlevanyan, I. Gpoyan, A. Simonyan, A. Arzumanyan, |. Torgomyan.— Yerevan. RA
Ministry of Health “National Institute of Health after Academician S. Avdalbekyan” CJSC, 2024.— 80 pages

2 Advantages of Al for healthcare in developing countries - Arif Camci, Alperen Aydin
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learn (through machine learning) over time and become more accurate. Artificial intelligence is also
being used to detect breast cancer using ultrasound and MRI. According to the US National Institutes
of Health, screening mammography misses about 20% of breast cancers. Artificial intelligence
systems have the ability to detect many hidden signs of cancer that the human eye usually misses.
Thanks to Al, there is a significant reduction in unnecessary biopsies. Studies show that about 80%
of biopsies are non malignant. For example, an artificial intelligence tool called iBRISK (intelligent-
augmented breast cancer risk calculator) can accurately predict whether abnormal tissue noted by
doctors is more likely to be benign or cancerous.

Artificial Intelligence in lung cancer

Lung cancer is also a common malignancy and has a high mortality and morbidity rate. Lung
cancer is diagnosed in almost all countries in the middle and late stages, when the effectiveness of
treatment is quite low. Lung cancer screening allows early diagnosis and more effective treatment.
Acrtificial intelligence plays a key role in the process of early diagnosis of lung cancer. In particular,
in low-dose computed tomography for screening applications, Al reduces the radiation dose while
maintaining optimal image quality. Artificial intelligence also allows risk classification. The Al
detection system helps to detect lung nodules with high sensitivity, reducing the time for image
classification. Al is applied in the description of nodules (benign or malignant), using different
approaches.?
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Benefits of Armenia from the development of artificial intelligence

Armenia is considered a developing, lower-middle-income country. Armenia's annual
healthcare budget in 2024 is 164.5 billion drams, or 1.5% of GDP. Armenia does not have a state
health insurance system, which is also a major obstacle for citizens.

Acrtificial intelligence-based healthcare applications are new in many developing countries, and
Armenia is not an exception, but there are obstacles that have not yet been overcome. Training Al-
based healthcare applications requires a large amount of high-quality data, and such data is currently
unavailable or very difficult to collect. The working team | led also tried to collect data, this time the
area of interest was melanoma and skin cancer, and after months we realized that it was simply

3 The Use of Atrtificial Intelligence in Lung Cancer, Pranali Pachika, Srijan Valasapalli, Phuong Ngo, Goetz Kloecker
12 Artificial Intelligence in Cancer Research: Trends, Challenges and Future Directions Anu Maria Sebastian and
David Peter
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impossible. Currently, Armenia is implementing a “database” of disease histories, a patient and
disease registry, which still has data from only one institution. In Armenia, we have a centralized
healthcare system only in the capital, that is the main centers and equipment are in Yerevan, and
thanks to Al, it is possible to provide access to remote regions, which we hope will be implemented.
4

Al diagnostic tools have great potential to reach and screen rural and isolated populations where
there is a lack of access to specialists, and can also provide adequate follow-up care, especially when
individuals do not have access to large centers.

Conclusion

Al-based health applications offer variety of opportunities for developing countries where there
is lack of resources and expertise. It can become a basis to provide access to universal, high-quality,
and affordable health care for the citizens. This technology is powerful and year by year can turn into
an integral part of a global sustainable development. Al may deepen public health issues in countries
which have substantial problems and importance. From this point of view, it would be relevant to
continue and develop researches on Al development and implementation in developing countries.

4 Perspective Artificial intelligence for clinical oncology Benjamin H. Kann, Ahmed Hosny and Hugo J.W.L. Aerts
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wignpheUutinh pwthwughynieintl

o twuwywunnnubtiph ntph thnthnfunyeynit’ Jwuwywpdwlwu hdwnieniuubph
qupguwgntd, nwuwywunnnutiph Ybpwwwwpwuwnmnwd, hhpphnwhtu dnintignid,

o Qwuwubijpnpjwt  wuhwjwuwpnyeyniuutp’  Shuwtuwdnpdw b wquwn
lhgtughwubtiph  wpwdwnpnw, nbunipuwihtu YGunpnuubph  unbindnd U wnguwg
Yppwywl wyjwwnpnpdubiph punjwjuntd:

UP-h wqnbgnipyniup Yppnipjut wujwquih pw

UP-h huwmbgpnwip Yppwlwtu hwdwlwpgnd  wnwowpynd £ unp  nunphubp'
wwwhnybin Ypenpjwt wwwgwih jwjuwéwdw| YyGpwihnfunwubp: Uhw hhduwlwu
wgnbigniiniuutipp, npnup Ywplnp Gu Ypeniejwt qupgqugdwu hwdwp.

Uppwwu dnnpbkjukph qupgugnid

e UP-h ogquwgnpdnwip pnyl Yww uwnbindt] wiuhwunwlwuwgwd nwnigdw
Sdpwgnbp, npnup 6yniu Bu W hwdwpdbp' nwwunnubph Ywphpubpht hwdwwwunwufuwu:

5 OECD. (2023). Bridging the Al Divide in Education.
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o Shpnwnpnuiubiph  inthnfuneynit’  ghwbthpubph  undnpuwu  ginfuwugdw
thnfuwptit  YGuwnpnuwgnwip  Yunbnwihnfudh  fuunhptubph  (nddwu, Jbppndwlyuwu L
untindwagnpdwlwu hdwnnieiniutubph qupqugdwu Ypw:

Uwpn-dkpbuw hwdwgnpdwlygnipniu

Qwuwdwunnnupp b UP-h wpryniwwybn - hwdwgnpdwygnieyniup
huwpwynpnieiniu Yuw unbindt) ubipnwotwy nunigdwtu dhowywptip:

o Ttwuwywunnnutipp YyGunpnuwuwu unbndwagnpdwlwu U hniquiywu huwnbtyunp
Unw,

o UP-u Ygpwnyh ybpndwlwu b unwdwpdwu fuunhpubpny:

Cwuwubjhnipjuwt punuyund

o UP-h gnpdhpubipp Ywpnn Gu hwuwubh nwpéub] pwpdpwlwng Ypenyentu
unyuhuly  unghw-nunmbuwlwu  uwhdwuwthwyndubp  niubgnn hwdwjupubpnud®
hwppbiny Yppwlwu wuhwjwuwpnyeniuttpp:

htuunhwnnighntw ypwihnfunid

e Yppwlwlt  hwuwnmwuwneniubpp unphyywsd  Yhubu  JGpwuwib;  hpbug
Ywnwdwpdwu  dnnbubpp' hwpdwpbgubind  npwup  unp wbfuuninghwlwu
hpnnnieyniuutipphu:

o Uppwlwu dpwapbipp Yybpwdowyytu, ubpwnbing UWR-h gnpdhpubp U dbennutp:

UP-h wdpnnowlwtu hunbgpnudp Yppwlwu hwdwywnpgnd Ywpnn E unbindt| wybih
ayniu L nhuwdhy Yppwlwu dnnbjubp: Yppniejwu stigunwnpnuip wpnn £ wnbnuthnfudb)
ghwbijhpubiph thnfuwugnudhg nbwh fuunhputiph |nGdwu hdnnyenwutph quipqugnd:

Gqpwlwgnipyniu

Uphtunwlwu pwuwywuniejntup Ypenygjuwu ninpunnd huwpwynpnieiniu £ wnwihu
unbindt unpwpwpwlwtu |nenwubp’ hwnpwhwpbin  wjwunwlywu  hwdwlwnpgbph
uwhdwuwthwynwiutipp:

UP-u huwpwynpnipiniu £ nmwihu pwpbjwyb| Ypeniejwu hwuwubhniyeniup, ubpnub;
wuhwwnwywuwgywd nwunigdwt dbpnnubp b wwywhnyb| nunwdiuwywu gnpdpupwgubiph
wyunndwunwgnid:  Uwlwiu  UP-h Yphpwnnigyntup twb wnwowgund £ dh 2wpp
dwpunwhpwybpubp,  puswhuhp  GU' wnduiubph  wudwnwugneywu  fuunhpubpp,
wignphpdutph  Ynnduwywnyentup, nwuwydwunnnutiph  nbph  thnthnfunejniup L
hwuwubhnyejwu wuhwjwuwnpnyejniuubnp:

UphGunwlwu pwuwwunientup, npwbtiu nbhuuninghwlwu nGunitpu, Ywpnn L
dwnwjb] huswbu  Yppwlwu npwyh pwpdpwgdwu, wjuwbu £ wydbh oy
huwpwynpnieniutbph unbinddwu:

Wu dwpwwhpwybtiputph  hwnpwhwpdwu W UP-h  wdpnnowlwu huwnbtigpdwt
hwdwp wuhpwdtion Gu htinlyw| gnpdnnnieniuubpp.

e SYwjubiph wuywnwugnipyni’ qupqugub] Ynnwynpdwu dbpnnubp, ubipnub)
wuywnwugnipjuu unwunwnpwubn:
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e Unnitwywnypyw  hwnpwhwpnd®  wgnphpdubph  pwihwughynipjwl
wwwhnynw b nmyjwutph dowynnutiph nhytpuphdhlwghw:

e twuwjwunnnuiph nbph  YGpwpdwuwnwynpnd®  hhpphnwiht nwnigdwu
dnnbjubph ubpnund L yGpwwwwnpwunnudubp:

o Qwuwubjpnipjwt  punujunud®  qupqugub] ntunipuubph  hwuwubhnyejwu
opwanbip U jupwub) wkuuninghwlywu Gupwywnnigywdpubpp:

Uprynwupnud, UP-h ubtipnidh 6hoin oguwagnpdnip Yppnigjwu ninpuind Jupnn k
Uwywuwnt| Yppwlwu hwdwlwnpgh npwyh, dwwnskihnyejuu b wpnhwlwunyejwu bwlwu
pwnbjwydwup' wwuinpwuwnbiiny nwuwunnubphu wuwwqguwjh wwhwugubphu
hwdwwwwnwufuwubnt:

ARTIFICIAL INTELLIGENCE IN EDUCATION: INNOVATIVE APPROACHES
AND CHALLENGES

Garegin Khachatryan

Republic of Armenia, Yerevan

EUA, Lecturer at the Chair of Finance and Banking
capitalfin22@gmail.com

Abstract

Artificial intelligence (Al) opens up great opportunities in the field of education, changing the
quality of learning and traditional teaching methods. It impacts both teachers and students, creating
new challenges and demands.

The use of Al in education raises fundamental questions about teachers and their abilities to
determine how and when to use this technology wisely. Therefore, teachers need to be equipped with
all the necessary skills to effectively implement the ethical, technical, and pedagogical components
of Al technologies in the educational process.

The aim of the article is to study innovative applications of Al in the field of education, identify
possible challenges in its application, and present recommendations for increasing the effectiveness
of Al implementation.

Keywords: Education, Teacher Skills Development, Artificial Intelligence, Teaching and
Technologies, Innovative Teaching Methods, Al Technologies.
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Udihnthwghpp

<nnywdnd ubpyuyugwd Gu wphbunmwlywu pwuwlwunyegjwu (UP) Yhpwndwu
huwpwynpnigniuutpp b Jdhunnudubpp Ypenyeywu  nnpuinid: UP-Uu wpwgnpbu
hunbtignpynud £ Ywuph wwppbp npppnutipnid, ubpwnw gnjwgnp, dwppbehugp,
hwnnpnwygniejniup, phqubup W $huwuuubpp: Yppnientup Lu wudwut sh dund wju
gnpépupwghg: <nnywodénd ubpywjwgywsd tu Jdhowqquihtu thnpdp, UP-h Yhpwndwu
ybpwpbpjw]  hGunwgnunuywu  wprynioputpp b <wjwunwund  ppwywuwgywd
whunwiht wfuwwnwdnnndh  wpryniwupubipp, nphu dwutwlygb] Gu 80 unynpnnubp
<L wnwppbp nwnuuwywu  hwunwnnieyniutbphg: Ugtuwwnwdnnngh  wpryniupubpny’
dwutwyhgutiph dedwdwuunieyniup Ut k, np Ygwuwuwp ogwnwgnnpdt UR gnpdhpubip
Uppenyejwt pupwgpnu, dwutwynpuwwbu' wbpunbph gbubpwgdwtu U pwpgdwunipjw,
wmbnGywwnyniggwu b hGnwnwpé  wpdwqwuph  unmwgdwl,  huswybu  Lwl
yhgniwihqughwih hwdwp: Upnyniuptbpp yywynd Gu, np UP-h gnpdhpubipp Ywpnn Gu
Ewlywu nbp juwnw| Yppniejwt wpnhwywuwgdwu gnpdnud:

<hduwpwnbp. Uphbunwlwu pwuwlwunyeinu, Ypeniejntt, nwnigdwu unp
dnnbutp, Yppwywl Unpwpwpnientutitp

Lbpwdnipeniu

Lhnmwgnunnipjuwu bywwnwlu £ gnyg nw, pE huswbu Ywpbh £ ogunwagnpdt)
wphbunwlwu pwuwywuniyejwu (UP) gnpdhpubipp Ypenyejwu dty:

Ubpnnutip' <bnwgnunggyuu  opowtwynd  hpwlwuwgyl £ pbdwwnpy
wotuwwnwdnnny' hwjwunwljwu wnwppbp pnthtiphg 2nipe 80 nwwunnubph 2powuntd,
nph pupwgpnud  nwwunnubpp  dwunpwgl;  Gu  UR  gnpdhpubphu L
huwpwynpniegjniuubphu, wbnnud  thnpdwpytip Gu npul Yppwlwu wnwownpwuph
opowuwynwd U Jwutwlygh, Gu  wuwunt hwpgdwt'  quwhwwnbingd  gnpdhph
wpryniwybwnnieiniup L Yppwlwu gnpdpupwgubpnud Yhpwnbint
Uywwnwwhwpdwnnieynwup:

<hpduwYwu  wpyymupubp'  Uluwwnwdnnndh  pupwgpnd  Jwutwlhgubipp
dwunpuwgt| tu Chat GPT U Cloudy UP gnpdhputiphu, hpwyhpwd hwunnty dwutwgbinh
oquniejwdp dwunpwgh| tu' mbpunbph ghubpwgdwup, hwdwwwwwufuwu phpwiuwhu
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[uwpwuh  hwdwp  wnbpuntp  gpbntt,  pwpgdwunyenuutp  Yuunwpbnty,
phpwfuwynpwd npnunwdubippt, wnbpunwihu  Wywpwgpnyeniuubp gpbntu (promt),
yhgniwihquighwjh:

Cwpgdwu dwutwyhgutiph 100%-p Uzt £, np Ygwuwuw oguwgnpdti UPR
gnpdhpubipp hp Ypeniejwu W/ywd wotuwnmwupwiht ptwquywnubpnid:

Uphbunwlwt pwuwlwunyeyniup’  Yppnipjw  npnpind.  punhwunip
hwdwwnbpuwn b yhéwlYwgpnipyniu

Upfuwphnd wphunwlwu pwtwlwunyejwt Yhpwndwu ybpwpbpw| pwqdwehy
hGunwqunenutbp Ywu: Ubkg hwunlwwbu hGnwppppnd Gu Ypenygjwt  ninpuninwd
Yhpwndwu htinn Yuwywsd hbnmwgnunwywu wpryntuputipp b quwhwwwlwuubpp: Uyu
hnnywénid wnwuduwgnb) Gup npwughg npnaubipp:
Ellucian-h 2024 pwywuh «UphGunwlwu Pwtwlwuniyeginiup pwpdpwagnyu Ypenypjul
ninpwninwd» qbYnygp gnyg £ tiwipu’

e UP-h Yhpwnnuip dEéwumd k. wugwséd nmwpjw pupwgpnd UP oginwgnpdnidp
pwpdpwagnyt Ypenipjwt ninpuinud wéb] £ 2.3 wuquwd, b nGlwdwpubph 93%-n
uwwunw E, np wju Yowpnwwyh wék] wnwohlyw Gpynt tnwphubippu:

e UPu' wiluwwnwiph wpynuwdbwnnpjuu pwpdpwgdwt  gnpdhp
Lwpgywdutph  80%-p UP-U  Yphpwnnd £ wpryniuwybnnygniuu nt
wpunwnpnnuywunyniup pupdpwgubine twwwwyny' wju nwpsdubing Yupunp
gnpdhp wdbkiuopjw gnpdnnnipniutbph hpwlywuwgdwu hwdwn:

e U6nn dunwhngnipniuubtp. UR 4hpwndwt wpwqugdwup gniquwhbn wénd Gu
wdjwijutph  qunuupnpgwt L UP  dnnbjuph  Ynnduwlwinygeuu  Jdwupt
dinwhngnipyniuutipp.  hwpgwdubiph  59%-p  wuhwugquuwunwd £ inyjwubph
wuywnwugniejwu Jwuhu, huly 49%-p° UP dnnbjubph Ynnduwywnipjwu:

e UP-h wywquwu. Cwpgdwu dwuuwyhg pnithtph nGlwywpniejuu wybtih pwu 80%-
p Ywufuwwbunw E, np UP-h oguwgnpddwdp nwwunnubpp hwonnnipjniuutip
Ygpwugbtit ywnwywpdwu, dwppbehugh W wj| ninpunutipnud’:

Udpnne wotuwphnd UP-u qquihnptu Ubpwnwé bt pwpdpwagnyu Ypeniejuu
ninpuinud, Jwutwynpuwbu' nuuwdwundwl, nwniguudwtu, wndhupunpwwnwhy npn
woluwwnwupubpnd: Cuwn Microsoft-h “Insights from the Al in Education Report”-h '

e Uppniejwl Yuqliwlbpwhsubph 47%-u wdbkiu op ogunwgnpdnid £ UP:

e Twuwywunnnutiph 68%-u UP ogquwgnpdt £ ujuquanyup 1-2 wugwd:

e Unynpnnubiph 62%-u UP ogwnwgnpdt t ujuquagnyup 1-2 wugqwd?:

Lwngdwu dwutwyhgubpt wnwuduwgnt Gu, pb huswhup fuunhpubp nwWtine hwdwn

Gu Yphpwnnud UR.

e GYwlwpubpp hhduwlwunwd ogwwgnpdnd Gu UP gnpdhpubipp, npwbtugh

pwpdpwgubit Jupswlwu gnpdpupwgubinh  wpryniuwybunnieginiup, wwwhnytu

U Al in Higher Education: 2024 Insights
2 Explore insights from the Al in Education Report
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nbuntputph hwuwubihnientu, wpryniuwybn hwnnpnwygybu nwuwunnubiph htun

U hwynmuwpbptu nuwunnubph wnwyopupwgh huwpwynpnyentutitpn:

e Uppnnutipp UR gnpdhpubip ogunwgnpénid Gu hhduwywunwd nwubiph wyjwuubpp
Ywaqubnt Ywd pwpdwgubing, unp qunuihwpubp dunwdtiing, pwpn eEdwubpp
wwpgbigubiint, nluwunnubiph Yuwphputipp pwwpwptiine hwdwp:

e Nuwuwunnubpp hhduwlwund oguwgnpdnd Bu UR gnpdhpubipp’ hrwunwenpbp
dbpindtiny, unp qunuwthwpubp gqbubpwgubin, wpwg wwunwuluwutbp Jud
nbintYynyentuubp unwuwint, twhutwlwu Ywpdhp unmwuwnt b hptiug gpwynp
hduinnieyniuutipp pwpbwybnt hwdwp:

Cwpywnpnh b 3bjh hwdwpuwpwuubph wypndbunpubiph Ynndhg 2023 pwlwuhu
Ywuwwpywsé nwnwduwuppniejntup  gnyg  wngtg, np UR swpepnpubpp Jwpnn  Gu
dtdwpwuwy Ynipubph nwwunnubpht wpwdwnpb] wuhwwnwlwu  wpdwquup
(feedback)' Gubiny Ywuwwpwé woluwwnwuphg, npp pndwunwyniyejudp sh ghontd
nwuwfunu-ntuwunn hwpwpbpnyeniutphu:

Lwwnywd hbwnwgnuniginiuhg . «2qugnnnyaynii tp, pb& nbbu  wbsbwlwb
nwnighs... Gu uppmid Gd, pb htuswbu Gt UP pnpbpp wwpwupiwtnd hwpgbpht wnwbg
Guwybppnunygywt U wnwbg nuwwpnnnygywti:  tnwip  Gnybhuy  wdbbwwohbpbe
hwpgbiphtt  unynpwpwpn  wwipwuppwtmd  Gu - phpwpiughtt b wnwbg  nwwbinnp
dniphdwghwt ggbijni»:

Wuwhuny'  UPR gnpdhpubph  nwnuuwywu  gnpdpupwgubpnd  ubpnpnudp
huwpwynpnieinit £ untindnud <wjwunwund U dhowqgquiht dwlwpnwynid Ypenypjuu
hwuwubhniejwu unp dnintignidubiph duwynpdwu hwdwp:

Uphbunwywt pwtwlwunipjuu Yphpwnnip hwjwuwnwtyuwt  pnthGpnud .
hGnwulwpubp, htwpwynpnipyniuubp b Swpnmwhpwybpubp

Cwjwuwnwund wphGunwlwu pwuwywunigjwu (URF) huwnbigpndp Ypenyejut
ninpuninwd qquih wnweopupwg t gpwugnid’ pungpybing dh 2wpp twiuwdbnunypyniuubp W
opwagnptp: Unjw Gu huswybu  wbnwywu  wowlygniejudp  dpwagpbp,  dowyynn
pwnwpuwlwuntpniuubp, wjuwbiu EL dwutwynp Uwfuwdbnunieniutbp:

Uqquyhti Punwpwlwunipyni

Cwjwunwuh Yuwnwywnpnigntup hwjunwpwnt)  wqquiht UP nwgdwywpnip)ntu
dowybint  dpwgph  Jdwuphu, npp bwwwwly nwuph UR-h npnpund Ypenygjut b
htiinwgnuniejwu hwdwp wwwhnyb) unp huwpwynpnieyniuutip: Wu twiuwaébnuniyeiniup
ubipwnnud £ URP-ph L dbpbuwjwwt nwnigdwt dwutwghunwywu dpwgptiph ubpnpnid,
huswbu uwlb ghwwlwu ni wbfuuninghwlywu  dhowdwiph  qupqugdwu  hwdwp
dhowqqujunpbt dwuwsywd gnpdpulybpnipniutbph unbindnid: Uwutwynpwwtiu '
2021 pwywup hnwhuh 2-hu hnfujwpswwtin Shgpwu Uhtjwup ubpluwjwgnpbg UR-h
wqqwiht  nwqlwywpnigjwtu  hhduwywu  ninnueynituubpp,  pungdting npw
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Ywpunpnigyntup 21-pn nupnd W 2nppnpn wpryniiwpbpwywu  hGnwdinfuniejw
hwdwuwnbipuwnnud:

UP-h Uqqujht Nwqiwywpnipjut hhduwlwl ninpnipyniuubtpt Gu®

e Uppnipynit b  hGwnmwgnunyeyniu: - Lywwwly £ npwd  jupwubp UR-h
nwunwuwuhpneyniup W hbunwgnunngeyniuubpp’ unbindtind  hwdwwwwnwufuwu
Yppwywu dpwagptip W hGnwgnunwywu Yunpnuutp:

e Sumbuwlwu qupqugnud: UP-U fupwunwd £ nunbuwywu wép' pwpdpwgubing
wnuwnpnquywuniginut nt wpryntbwybunnieniun:

e hpwjwlwu L Ephlwywt powtwly: Urwlynd Gu ppwwlwu L Ephyuywu
opowuwlubp' UP-h wudwnwug b wwwnwufuwuwwmne Yhpwnnu wwwhnybint
hwdwp3:

Wu nwqgdwywpnipjntup tywunwy nibh <wjwunwup nwpdubp UP-h ninpunnid
wnwowwwn Gpypp' wwwhndbind  wnbfuuninghwlwu  wnwypupwg U wnunbuwlwu
qupgugntd:

bus  Jbpwpbpynd £ Jwuuwdnp  Uwfuwdsbnunyggniuubphu W dpwgpbppt!
Cwjwuwnwund wjdd wnyw E hbnlyw| ywwnybpp. 6ML-U wnwowpynid £ Yhpwnwywu
ypbwywgpnpjuu b ndjwjwghnnyeyuu Ypyuwyh dwghunpnuwlwtu dpwghp, npp
Uywuwnwy nwp nwwunnubipht wwywhnybp UP-h ninpinp wnwewwnwn hdwnnyeyniuttipny:
bp hbpehu Krisp puybpnieginiup hwdwgnpdwygbing 5M<L-h hbwn' unbindt | Krisp UP
jwpnpwwinphw'  UP-h  hGunwgnuinygyniut nt quipquignup  fjupwubint  hwdwp:
FAST-p << YYUU uwpuwpwpnigjwt htin hwdwwnbin hpwlwuwgunud £ «Generation Al»
dpwahpp' UP Yppwlwu wdpnnowywt dwuwwwnph pwgbint hwdwp' ujuwd nupngubiphg
dphusk pwlywiwyphwwn, dwghunpwwnipw b nnlunnpwumnipu:  Pwgh win, FAST-p
Ywqdwybpwynwd £ hunbuupy UR nwnwitwlwu dwdpwpubp, npnup nwwunnubphu
wpwdwnpnd  Gu gnpduwlwtu  hdwngyniuubp' UP - Yhpwnngyniuubph  quipgugdwu
hwdwn:

Uobtup twl' 2024 pwlwuh hnyunbdpbph 9-hu << YYUU uwfuwpwp dwutw
Uunpbwujwuh, «Uhunthuphu UpdGupw» PRPC wtoptu <nyhy Unwwjbywuh, <PCU
hwjywywu Jhpunniw| hwdwjuwpwuh hhduwnphp-twhuwgwh nnyunnp Gpwun 2npjwup
b StnGywwnywlwu W hwnnpnwygniejwu nbluuninghwubph gnpdwwnniutiph dhnyejwu
gnpdwnhp wuoptt  Ennuwupn Unwwjbywuh dholt  unnpwgpybip £ thnfupdpnudwu
hniwaghp' hwupwypprwywu W dhoht dwulwghwnwlwu nnWuwywu
hwuwmwuwnnigniuubpnud  STEP.ai ghunngywu L wbfuuninghwih  Yppwywu  dpwgpph
ubpnpdwt YbGpwpbpw;: Spwghpp bwywwnwy niuh wjwg nupngubiph wowybpunubpht
owunpwgub] UP-h hhdniuputiphu W Yhpwnnyeiniuutphu*:

3 Uphbunwlwt pwuwlwunipwu Yuplnpnygniup 21-pn nupnid
* Armenpress. Lwupwppwlwu b dhoht dwutwghunwlwt niwhwuwmwwnnienuubpnd Yubpnpdh STEP.ai
wphbunwywu pwuwywuniejwu dpwaghpp
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Cwjwuwnwund UphGunwlwt pwuwlwunygjwt Yhpwnnwp Ypenigjwt ninpunid
unp ninhubip £ pwgnw nwdwt b qupgwugdwtu hwdwp: UP gnpdhpubtiph huwnbigpnidip
Ywpnn t 4bpwgub) Gguywu b hudnpdwghwih ebph W/4wd vwlywy hwuwubhniyejwu
funspunnunubtipp, pwpdpwgub] nwnWduwlwu gnpdpupwgutiph  Ywqlwybpwydwu L
hpwywuwgdwt  wpryniuwybunnegniup b wowlyglip  unbndwpwp  dunwdnnnipjwu
qupqugdwup: << Ywnwywpnygjut  nwgqdwyjwpwlwu  dpwgptph b dwutwynp
Uwfuwabnunigyniutbiph hwdwwnbn gwupbpp Yuwplunp nbp Yluwnwu wyju gnpdpupwgnid’
Cwjwunnwup  nwpdubing  UP-h npppuinid wnwowwmwp  Gpyhp Yppnypjuu W
ghnwwnbuuninghwwt qupgwgdwl ninpunnud:

Uphbunwlwt pwuwlwunipjuu gnpdhpubpp Yppnypju dky. wpnnitwybu,
hunmbpwlywhy b ubpwnwlwu nwunignid

UP whinnwpht wjuwwnmwdnnny ntuwtnnubph hwdwp

«UP  Yhpwnnieniup  Ypenigjwtu  nnpuind - wfuwinwdnnnyp» - whnunwiht
Uwluwaghd t, npp bwywunwlu Ep nwnwuwuppt wphbunwywu pwuwywunyeywu (UR)
gnpdhpubph  Yhpwnnieniuubpp Yppenygjwu dbe'  wnpwdwnpbing  dwutwyhgubphu
nbuwlwt wwwybpwgnwdubp W gnpduwlwi hdinnyeiniutbp hunbputin-nbluuninghwjh
ogunwagnpddwt YyGpwpbipjw:

Whuwnpwdnnnyp dwutiwufpgubp .  Ugluwunmwdnnnypu dJdwutuwlygbtight 16-35
wmwpbywu (nb'u, tfup 2) 80 undnpnnubp'  <wjwuwnwuh wwppbp nupngubphg,
pnitoubiphg U pnithtiphg (nb'u, Uwp 1), hust wwwhndbg npnowlh ubpywjwgnigswywu
dwutwlygnipntt woluwwmwdnnnyhu:

Lluwp 1.

JUrsSUuL vuvLuuhsuvtrh 2ULUyL’ cUs
NFUNFULUYUL 3uususnr@3nruucrh

ELnLh
m 2nGg/Nunwuwipwl

“uynng

Wtuunpwdnnndph hwpgdwt dwutiwyhgubph pwbwlp' pup nunidbwlwt hwupupnpyniitbpp
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Lluwp 2.

3uUrsvuu vuvuvuuhsueru: cus
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U juwwnwdnnnyh dwutwlyhgubipt* pun wwphpwyht fudpbph

Wpuunpwdnnngp  pwupipipughw.  Uuwwinwdnnnyp  Jupbg  thwunbiph
unnigdwt pugpnn, ny nwh UP gnpdhpubph Yhpwndwu gquih' gnpd Jhgnuwy b
wnbpunwiht  pnjwunwynypjwt  unbnddwtu L wbntlwwnynypyuu  Juybpwgdwu,
thwuwnbph unnigdwu gnpdnid, Nnpu wofuwwnwdnnnyht hwnnpnbg gnpduwlwu punype:

UWuwwnwdnnnyh YJunniguépp b pupwgpp . Gpynt dwd  wnunnnigjudp
w2fuwwnwdnnnyp utipwnnid Ep hGnlyw) thnybipp.

LEpwdnieyniu . Uwuuwqgbinp  ubpywjwgptig  UR  gnpdhpubpp, npwug
dniuyghnuwineniup bW Yphpwndwu  ophuwlubpp Yppwlhwu U dwutwghunwywu
dhowywynpbpnud:

Qnpéuwluwu Jwu . Gubnd unwgwd ghwbhpubphg'  Jdwuuwyhgubpp
wotuwwnwdnnnyp Jwpnnh oqunigjwdp hpwywuwgpht gnpduwlwt wnwownpwupubp'
thnpdwnytiiny UR gnpdhputinp

e wnbipunbiph qtutipwgdwu,

e [ngnubtiph Ywd wy yhgniw| pnuunwynypju untinddwu,

e hwwnly phpwiuwihtu uwpwuubpp bW hwwny nény (op." wwownnuwlw,
hnwinpwyht) wnbpunbiph gbubpwgdwu hwdwp:

Lhunwnwpé Juwy b quwhwwnnd. UWhuwnwdnnngh gnpduwlwu hwwnywodntd
dwutwgbwunt nwnduwuppbg nwunnubph wwwpwunwd unebpp’ wpwdwnpbing
htiwnwnwpd Yuww b ninnnpnnudutip: Wu thnfugnpdwygnyeyniup dwutuwyhgubiphu oqubig
hwuywuw|, pt huswbu wybh  wpryniwwwybn  ogundtp  UP  gnpdhpubiphg:
Cwpgdwu  dGpnpwpwunipyniu. Wuwwnwdnnnyh  wprynibwybuinnginiup b
wpnhwlwunieniup quwhwwnbint hwdwp dwutwyhgubipp |pugpht quwhwwnnnuywu
hwpgntd, npp UGpwnnud Ep tiptip hhduwywu hwng.

112



1L.Owbnpnyaymti. h°us tnp pwt hdwgwp Al-h dwupt, npp Gwpulpund sghpnbhp, nphu

dwulwyhgubipp Wwwnwufuwubghu (nb'u, uwp 3)
Lljwp 3.

Rh"L2 LN AUL PUUSUR Al-h UUURL, NPE
LUhybhiniu 29hSGhe
mLnp gnpshplbp UR-nuU
u UpwldlUwhwwnnty
gnpshputn UR-nuJ

= CUnhwuncpy hu$npdwghw
UP-h Jwuhlu

=Enjnpp

Uwutwlyhgubph éwunpwugnud UP gnpshpubiphtu b $niuyghwubkphu

Wyu hwpgh twywwnwlu Ep hwulwuw]' nppwuny Bu Jwuuwyhgubpp dwunp UP-hu,
UPR-h gnpdhputipht L $niuyghwubphu, npht dwutwyhgubpp wnybp Gu  hbGnlyw
wwuwnwufuwuubpp' «Lnp gnpdhpubip», «Lnp Al gnpdhpubipy, «Lnp Chatbot-tiph dwuhu»,
«twhu, uywpubph gqbubpwgdwu 6hoin aubip», «Ugbh 6honn  hwpgnwiubp  wubp,
«Pwuwh pwntiph dhongny unwuw| dwpuhdw| ntiw| wwwybpubin, |ngnubip»:
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Gpypnpn hwpght b Wwwwuluwt' hwpgdwu  Jwutwyhgubph  dEdwdwutnye)niup
wwuwwufuwub] £, np Ygwulwuw UP-h dhongny gbiubpwgubi pninp hwjwuwywu
pnjwunwynipywu dubpp' wbpunwihu, yhgniwy, dnynpdbnhnu:
3.8wuluih  pmuyghwlp .  Uphbupwlwt pwiwlwbnyywt np  gnpdhptbnp
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Ljwp 5.
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UphGunwywt pwuwywunypjuu gnpshpubph Yhpwnnyeniup Yppenipjwu pupwgpnid

Lwnpgiwu dwutwyhgubiph dGdwdwuunieinup ugk| £, np uwfupuwnpnd £ UR-h
yhgniwihqugdwu gnpdhpp Yhpwnt Yppnigjuu gnpdpupwgutipnd (33%), nphg hbtiwn
dwutwyhgubipp Uwfupuwnpnieiniu Gu iyt inbpunnwihu pnquiunwynyejwu unbnddwu
gnpdhphu (22%), huy UP-u, npwbtu hudnpdwghwih unwgdwu gnpdhp ubwfupuwnpb
Yhpwnb| hwpgdwu dwutuwyhgubiph 19%-p: Wu hwpgp bwywwwly niubp ywpgbng, et UR-
h np niuyghwlbipt Gu nuwunnubpp hwdwpnid Yuwplnp hptiug Yppeniejwu hwdwn:

Uzluwwnmwdnnnyp ywpnn dwutiwgbnh quuwhwwnnd dwutuwYyhgubph Ynnidhg
Upuwwnwdnnngyh U dwutwgbnh woluwwmwuph wprynitbwybinnyeiniup  quwhwwunbint
hwdwp dwutwyhgubpp Yyponud quwhwinbight twb dwuuwgbnpu (p&'u, thwp 6):

Ljwp 6.

Average rating (4.91)

1 2 3 4 5

0 (0%) 0 (0%) 1(2.3%) 2 (4.7%)

Ljwp 6. Ujuwwnmwdnnnyh UP dwutwqbnh quwhwwnnd dwutwyhgubph Ynndhg
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Nwwunnubpp J&& hbGwnwppppnyejwdp Gu punniund UR gnpdhpubph Yhpwnnwip'
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e (Muwnuuwywu dpwagptipnd UP-h huwnbigpdwun,

e (wwunnutiph hwdwp Gpwwwunpwundwu nwupupwgubnh,

w2fuwwnwdnnnyubtiph Yuqdwybpwdwup:

Wuwhuny' UR-h gnpdhpubiph 6hown oguwgnpdndp Yupnn b pwpdpwgub) Yppwywu
gnpdpupwgutiph wpryniuwybunnieniup bW bwwuwnb] nwwunnutph Jwutwghwmwlwu
hduinnieiniuutiph , unbndwpwp dunwdnnniegjwup b dwdwuwlwyhg wbfuuninghwubipp
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INTEGRATION OF TECHNOLOGICAL INNOVATIONS IN EDUCATION: ARTIFICIAL
INTELLIGENCE AND NEW LEARNING MODELS

Yelena Harutyunyan

Republic of Armenia, Yerevan
EUA, Chair of Marketing, Lecturer
yelenaharutyunyan29@gmail.com

Abstract

The article presents the opportunities and trends in the application of artificial intelligence
(Al) in education. Al is rapidly integrating into various fields of life, including advertising, marketing,
communication, business, and finance. Education has not remained untouched by this process. The
article highlights international experiences, research findings on Al applications, and the results of a
pilot workshop conducted in Armenia, which involved 80 students from various educational
institutions across the country. According to the workshop results, the majority of participants
indicated that they would like to use Al tools in their education, particularly for text generation and
translation, obtaining information and feedback, as well as for visualization. The findings suggest that
Al tools can play a significant role in modernizing and enhancing the efficiency of education.

Keywords: Artificial Intelligence, Education, New Learning Models, Educational
Innovations, Visualization.

116


mailto:yelenaharutyunyan29@gmail.com

AI-ENABLED MARKETING SOLUTIONS IN MARKETING DECISION MAKING

Tatevik Harutyunyan

Republic of Armenia, Yerevan
EUA, Chair of Marketing, Lecturer
tatev.hackobian@gmail.com

Abstract

Artificial Intelligence (Al) in marketing is causing a shift in decision-making as part of
advanced data-driven insights, predictive analytics, and automation. This paper explores the helpful
role of Al in improving the efficiency of processes within marketing: everything from analysis and
strategy down to customer relationship management and value creation pays due attention to issues
of personalization, campaign optimization, and creatives, with challenges like data quality and ethics
discussed. Research emphasis in less explored areas focuses on strategic decision-making and value
equity analysis that can stimulate ethical Al deployment, bringing about swiftness and competitive
edge in the dynamic business environment.

Keywords: Artificial Intelligence, Marketing Process, Decision-Making, Machine Learning,
Customer Insights, Marketing Strategy

Introduction

In the emergence of Al, breathtakingly progressive changes are felt in industries. Al allows
businesses, by the power of highly computational capability, to analyze large volumes of data, predict
customer behavior, and automate decision-making. For marketing, which traditionally has an intuitive
gateway of drive in a human experience, data-driven approaches increasingly support strategic and
tactical decisions for speed, accuracy, and quality. The article discusses the applications of Al in a
marketing decision-making framework across the five stages of the marketing process: analysis,
strategy, tactics, customer relationship management, and

value proposition creation. Whereas substantial gains have been made in applying Al to
tactical marketing decisions, such as campaign automation and customer segmentation, there are still
gaps in the strategic areas of market entry planning and value equity analysis. The study represents a
critical review of recent progress, points out the underrepresented areas, and shows ways of
integrating Al systems to support end-to-end marketing decision-making.

Al Applications Across Marketing Stages

Figure 1.
rketing Al Tools/Technologies Key Applications Outcomes/Benefits
Stage
Analysis Predictive Analytics, | Behavioral pattern| Enhanced customer
Text/Sentiment Analysis identification, market | understanding, data-driven
trends insights
Strategy Decision Support Systems, | Pricing strategies, | Optimal market entry and
Market Simulation opportunity identification |strategic planning
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rketing Al Tools/Technologies Key Applications Outcomes/Benefits
Stage

Tactics Campaign Automation, |Ad placements, advanced | Cost savings, improved ROI
Personalization Engines targeting

Customer Al-Driven CRMs, Virtual|Predicting churn, loyalty | Stronger customer
Relationship | Assistants program enhancement relationships, increased
Management retention

Value Brand Evaluation Models |Refinement of offerings, |Enhanced brand equity and
Proposition touchpoint personalization |customer loyalty

Al Marketing Impact Matrix. This figure illustrates the application of Al across different
marketing stages, highlighting key tools, applications, and benefits.

Each stage involves strategic and tactical decisions, presenting opportunities for Al to optimize
outcomes.

Stage 1: Analysis

The analysis stage means getting to know the needs of customers and dynamics in the market.
*Al in Text and Sentiment Analysis enables marketers to have the capabilities for extracting
actionable insights from unstructured data—such as social media posts, reviews, and surveys.
Predictive analytics and big data tools do an important job of identifying behavior patterns and
proposing what would be or could be done by customers. High-growth fields like big data precision
marketing incorporate machine learning and mathematical modeling for accuracy in decision-
making. Image analysis by Al focused on preference modeling extends this to analyze visual data to
provide insight into consumer preferences.

Stage 2: Strategy

Strategic decision-making in marketing is a relatively new domain for Al applications.
However, Al-powered decision support systems also have potential applications in planning market
entry and pricing strategy and in identifying emerging opportunities. For instance, expert systems can
appear to run various marketing scenarios, enabling the managers to forecast the outcome of a
particular strategy and hence arrive at an optimal strategy. Despite this potential, the role of Al in
strategic marketing remains largely underutilized. Its application at this stage, along with
technological advances, remains to be explored further.

Stage 3: Tactics
This is the stage that sees the very broad application of Al technologies. Digital marketing campaigns
make increasing use of Al for:

e Automating Campaigns: Automating signals for repetitive work, including ad placements,
sending emails, and more.
e Personalization: Delivering customized messages in view of individual tastes and behavior.
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e Advanced Targeting and Retargeting: Using predictive algorithms to locate high-value
customer segments, as Al-infiltrated recommendation systems work to improve product and
content recommendations, enhancing customer engagement even further.!

In addition, marketing analytics tools deliver real-time campaign optimization by analyzing
the performance data of a campaign and advising on changes for ROl maximization.

Stage 4: Customer Relationship Management (CRM)

Al-driven CRM systems transform the ways in which businesses interact with their customers.?
Chatbots, virtual assistants, and voice recognition technologies are streamlining customer service
while keeping interactions personalized. Advanced Al models also predict customer churn, hence
helping companies implement proactive retention strategies. By observing customer behavior,
preference, and any transactional data, Al improves loyalty programs and builds a long-term
relationship.

Stage 5: Value Proposition Stage:

The step of the value proposition is just playing with small but spellbinding ways. It covers brand
assessment frameworks which measure brand equity on different parameters thus serving actionable
with regards to the improvement of your products or service. With Al being embedded at each step
of the customer journey, companies are sure to ensure that every touchpoint — from awareness and
engagement to loyalty — be frictionless and personalized. This process reinforces brand value, and
augments customer equity.

Upcoming Trends and Future Directions

The application of Al in marketing decision-making, going forward, will include:

Prescriptive Analytics: Not just predictions but prescriptive measures.

Creative Al Systems: Systems whereby the creation process is aided through design in Al
products in light of customer insights.

Strategic Al Integration: Driving top-level decisions concerning market entry strategies and
ideal pricing models.

Furthermore, the emergence of cross-disciplinary education and training will be rebalancing
workforces. They need to learn how to apply insights from data analysis, Al tools, and strategic
thinking in order to leverage Al-driven insights effectively.

Al in Marketing Decision-Making

Artificial Intelligence replaces marketing decision-making by introducing new methodology
and processes otherwise done by marketing professionals. Al-driven solutions apply analytics of data,
Machine Learning, and automation that optimize decision-making at different levels in marketing.
From personalized advertisements to the selection of the most appropriate market entry strategy, all
of these efforts—from tactical activities to strategic decisions—are effectively managed with the help
of Al in light of the growing complexity and data-driven nature of marketing environments. Indeed,
Al's growing integration in marketing is underpinned by its selective ability to process large
unstructured datasets, predict consumer behavior, and generate actionable insights.

The following chapter shall discuss how Al is contributing in many ways to marketing
decision-making regarding personalization, customer segmentation, and microtargeting, all the way
to strategic decisions.

L Russell, S., & Norvig, P. (2021). Artificial intelligence: A modern approach (4th ed.). Pearson.

2 Kaplan, A., & Haenlein, M. (2020). Rulers of the world, unite! The challenges and opportunities of artificial intelligence.
Business Horizons, 63(1), p. 37-50. Chaffey, D., & Ellis-Chadwick, F. (2019). Digital Marketing: Strategy,
Implementation, and Practice (7th ed.). Pearson, p. 318
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Personalization and Customer Segmentation

The more critical aspects of any effective marketing strategy are segmentation and hyper-
personalization, usually done better with the use of Al technologies. That is to say, personalization
simply means the passive customization of content, recommendation, and advertisement to the
individual tastes and preferences of the customers. Al systems analyze behavioral data at every
touchpoint, such as browsing habits, purchase history, and social media interaction, among others,
and deliver personalized experiences in order to meet customer expectations.

The application of Al-powered recommendation systems is the same across the board—for
instance, Amazon and Netflix use them for collaborative filtering to enable deep learning algorithms
that predict user preferences. Companies can also do micro-segmentation: segment very narrow
groups of customers for focused marketing campaigns. This depends on Al to incorporate behavioral,
psychographic, and geospatial data into granular customer profiles, unlike the conventional
demographic-based segments.

Predictive Modeling and Behavioral Analysis

Predictive analytics has been considered the heart of Al in marketing decision-making.
Predictive models use historical data analysis to forecast future consumer behaviors such as purchase
intentions, likelihood to churn, and response to particular campaigns. The models shall empower
marketers to surmise their customers' needs, thus enhancing customer satisfaction and retention
rates.t

Behavioral analysis deepens this Al capability even more. Sophisticated tools analyze
clickstream data, sentiment on social media, and transactional records to discover latent patterns and
insights. Predictive algorithms can also show, for example, which customers or segments in the future
are high-value or at risk, thus proactive engagement can be created.

AI-Driven Creative and Campaign Optimization

Al is everywhere in creative domains where generative Al systems support the creation of
creative content and campaigns. For example, such systems are able to produce, with a given short,
customized email content, video script, or visual design that can be used for targeting based on holistic
features of targeted audiences. These save lots of time at the same time while guaranteeing significant
lifts in relevance and resonance with target demographics, thus enabling dynamic optimizations of
campaigns.

Real-time analytics will also allow marketers to make tweaks in campaigns based on key
performance indicators such as click-through rates, conversion rates, and audience engagement. Al
automates such adjustments; hence, it keeps marketing efforts cost-effective and efficient.'*

Strategic Decision-Making

Whereas currently strategically relevant use cases of Al dominate tactical applications, there
is enormous and increasingly realized potential of Al in strategic marketing decision-making. The
Al-enabled systems will support the following:

e Market Entry Strategy: This analyzes the market conditions, the competitive positioning, and
customer preferences to determine the optimal timing for market entry.

e Pricing Decisions: Algorithmic pricing models dynamically adjust prices, taking into account
price elasticity and competitor pricing.

13 Davenport & Kirby, 2016, p. 89
14 Lamberton, C., & Stephen, A. T. (2016). A Thematic Exploration of Digital, Social Media, and Mobile Marketing:
Research Evolution from 2000 to 2015 and an Agenda for Future Inquiry. Journal of Marketing, 80(6), 146-172.
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e Channel Optimization: Recommendations of the best communication channels for specific
customer segments.

With so many advancements occurring along the technological front, strategic decision-
making is still in its infancy and hence considered a high-growth area for applications of Al.
Advancing prescriptive analytics and Al-powered expert systems will fill this current gap by enabling
managers to model various scenarios and analyze possible consequences of each alternative before
making strategic choices.

Challenges in AI-Enabled Marketing
Despite these advantages, the adoption of Al in marketing faces challenges on many fronts:

Data Quality: Poor data quality can compromise the accuracy of Al models; therefore, robust
practices of data governance become highly important.

Ethical Considerations: Since Al in personalization raises ethical questions related to potential
privacy violations and algorithmic bias, integration in this area will require substantial organizational
changes, including training staff and updating legacy systems.

Over-reliance on Artificial Intelligence: While Al significantly enhances decision-making, human
judgment remains crucial in specific situations where strategic and creative decisions require a human
touch.

Future Predictions
As Al technologies mature, their role in marketing decision-making will expand to include:

e End-to-End Marketing Automation: Seamless integration of Al from customer acquisition to
retention across all stages of the marketing process.
e Real-time Decision Support: Advanced Al systems will provide recommendations
instantaneously, enabling marketers to respond to dynamic market conditions.
e Creative Al Applications: Tools that assist in brainstorming, ideating content, or designing
products will redefine creativity in marketing.
In addition, interdisciplinary education will be imperative in training future marketers. Equipping
students with skills in data science, Al, and strategic thinking at universities and training institutions
will enable them to maximize the potential of Al-driven tools.

Conclusion

Al would be omnipresent in marketing decisions and provide unparalleled capabilities with
data analysis, personalization, and predictive modeling. Current applications in this domain are
mainly tactical; however, there is more to come in terms of strategic integration in the times to come.

As companies march toward the use of Al-enabled solutions, they also need to take up some
big challenges: poor quality of data, ethics, and system integration. The next several years represent
a movement to holistic applications of Al that create value as part of optimizing today's practices and
driving innovation or competitive advantage.

Embracing such technologies—together with fostering a culture of data-driven decision-
making—nhelps the business stay agile, adaptive, and survive an ever-evolving marketplace.
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<nnywodh  2powtwlubipnud, Jwpuwiht  Jwpswpwpnigjut  Yunwpbjugnpddwu
tywuwnwyny, nhunwplyyt; b wphGunwywl pwuwlwunyejuu Yhpwnniejwu dh 2wpp
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pwgwhuwjnnup, pwthwughyniypjwt pwpdpwgnwp bW Ynnniwghwih nbd ywjpwpp, wjn
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wuywnwugnipjwt  wwwhnddwup' wpgbws Ywd uvwhdwuwdwly opowtiwnniejwu
wwpwupubph wuophtwlwu wnlwnph nGd ywjpwph dhongunnidutip dGnuwpybny:

UphGunwlwu pwlwywunypjwt Yhpwnnipyniup dwpuwiht Jwpswpwpnigjniuntd
ubpywynwu - wpnpwywunyejnit Wwjdwuwynpqws £ wjy hwuqwdwupny, np
ubpdniwdnuwiutiph W wpunwhwunwubpph dwywubph wybjwgdwu gniqwhtin wuhpwdbown |
dowlyb  unp  gnpdhpwlwqd’  huwpwynpnyegniu unbindbind  phs  nbunipuubiph
utipgpwyywénipjwdp niubuw| wpryniuwybin dwpuwjhtu Jupswpwnniejniu:

<nnjwdh  twwwwlyu o nwndtwuppl] wphbunwwu  pwtwlwunypjwu
Yphpwnnieyniup  dwpuwiht Jupswpwpnigniunad, hul hnndwdh  fuunhpp' dwpuwjhu
qwpswpwpnyeginiund - wphbunwwu  pwtwwunypjwt  Yhpwnnigjwtu  npulywu L
pwgwuwywl hGinlwupubiph guwhwwnwp:

U wpuwjhtt Jupswpwpnipjut juwmwpbjugnpdnudp wphbunwjwt pwtwuunipjut
qnpdhpwwqih Yhpwndwdp

Lbpywjnwu gpwwunygjuu dbg, huswbu twl' opbuunpwhpwywlywu wlnbpnid
«Jwpuwjhu Jwpswpwnpniejntu» Ggpnypp ubpyuwjwgywsd £ nwpptp nbuwuyniuubphg:
Unlyw GU dwpuwjht Juwpswpwpnigjwu hwulwgnyejuu dh swpp dGyuwpwuntejniuubin:

hJwobuynt' Jwpuwjht  Jwpswpwpnyeywu  ubppn  hwulwund £ hpwdwlwu
wywbpny Ywpguynpywd dwpuwiptu  dwpdhuubph  Yuqdwybpww-Yunwywpwywu
gnpdniutiniynut’ nuinnywd wuwwhnybnt dwpuwjpu gnndh ninpuntd
hpwywhwpwpbpniejnwuubph unpjGlynubph ppwyniupubph bW wwpunwwunyeiniuubph
hpwagnpddwu gnpdpupwgwihu dubpp:!

Pwywjtywu nhwnwpynd £ dwpuwjht  Jupswpwpnyeniup  npwbiu  dwpuwjhu
dwpdhuubiph ywnwywpswlwu gnpdniutinie)niu ninnywd wowlygbnt wpwnmwphtu wnunpph
qupgwgdwup UL wnpwdwnpbnt dwnwjnyeniuutp wudwug, npnup wbnwhnfunwd Gu
wwpwuptbp U wpwluwynpunwiht dhongubp dwpuwjht  uwhdwuny, huswybu Lwlb
hpwlwuwgutiint phuywi, hpwjwwwh b Yyipwhuynnuywu gnpdwnnyputin:?

Quwpdnuphynyp' duwynpnud | dwpuwihu Jupswpwpniejwu hwulwgnyeniup GUSU
wunwd  wbwnyeynwuubph  hwdwp  hGnww; Ybpw. dwpuwht  Jwpswpwpnieginiup
dwpuwjhu Jwpdhuubph Ynndhg dwpuwihtu gnpdh Yhpwpynid £, Yud wy| duwlbpudwdp’

Mamenko M.B. AIMUHUCTPUPOBAHKE B AEATENHHOCTH TAMOKEHHBIX OpranoB Poccuiickoit Menepanuu: aBroped. auc.
KaHA. 1opuj. Hayk. PoctoB-Ha-Jlony, 2011. C. 12.
2 Bakaesa O.10. [IpaBoBbie acleKThl TAMOKEHHOTO a[MUHUCTPUPOBAHMS: TIOHSTHE U Tpu3Haky // TocynapcTso u mpaso.
2009.N 11. C. 94 - 98
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dwpuwjpt  dwpdhutbph  gnpéniubingegnit Yppwnbine b wwwhnybint  dwpuwyhu
opbuunpniejwu Wwhwwunwip:3

Mpnipwyp’  Jwpuwiht  Jwpswpwpnyejwu  ubppn,  pulwind £ dwpuwjhu
huynnnipjwu Yuwqdwybpwwywu hwdwlwpg, npp, pun Enyejuu, nwnund £ gnpdhp
hpwywuwgubnt Yupgwynpnn W $huljwi gnpdwnunyejniuubpp Jwpuwihu dwpdhuubphp'
pwpdpwgubint hnwwihniejniup bW npwyp vwhdwlwht wwypwupwopowtwnnyRwu b
ujwqgbigutiint dwpuwjhu Ywunuubpph fuwfundwu dwlwpnwyp:*

Pnphundp nwnwWuwuppnd £ dwpuwiht Jupswpwpnyeniup' npybu whnwwu
Swnw)niejwu tnwnpwwnbuwy:?

hJwunyp’ dwpuwjhu Jupswpwpniypjwu ubippn, hwulwunwd k
thnfjuhwpwpbpnyeynuttph Ywnwywpdwt  hwdwlwpg dwpuwihu  gnpdh  nnpuinwd
whwnnyeywt' h nbdu Jwpuwht dwpdup L wpnwpht nunbuwlywu gnpdniubiniejwu
ninpuninud  dwwnwlwpwpdwt  onpwiht dwutwyhgubph  dhol:  Uwpuwjhu
qwpswpwpnygjuu hhduwlwu dGennubp G hwunhuwunw dwpuwjht wyjwuwynpnidp,
dwpuwjht upguwynpnuwip b dwpuwjht huynnnipiniun:®

Qupdnupyndp' npwnpnyeyniup hpwdphpnd £ wjiu pwup Jpw, np ghnwlwu
hpwwwpwynwubpnw  «dwpuwjht Jupswpwpnipntt»  hwulwgnyejuu  uwhdwudwu
unpdwwnpywiht - wdpwgpdwt  pwgwlwiniejwt  hbn  fuwjws'  dwutwghnwlwu
pwnwwwownpnd dwpuwjhu dwpduh hpwywunt wudh W wju wudh, npp hpwlwuwgunwd
E gnponwubinugniu dwpuwjhu  gnpdh  npnpuind,  huy  hGwnn - twlb dhowqquihu
wwjdwlwgpbpnw, dwpuwjht Jwpswpwpniypjwt ubppn hwulugynd £ ny dhwju
dwpuwjht dwpdhuubph gnpdniubneniup  Yhpwnbint b wwwhnybiint  dwpuwjhu
optuunpnipjwt  wwypdwuubpp, wy utwlb ppwjwlywu Yuwpguynpdwu gnpdpupwgn
dwpuwjht  hpwywhwpwpbipnigniuubiph  (hwgnpywéd wbnwlwu W wy Jwpdhuubipp
Ynndhg:’

dwdwuwlywyhg dwpuwjhu qwpswpwpniyeyniup hp qupgugdwdp
hwjwuwpwyonn £ Gpyne Jhinwubp' dh Ynndhg hwuwpwynyejwt wudunwugniejwu
wwwhnydwt hwdwp ywuunpwbd huynnnipjuu hpwlwuwgdwt wuhpwdbonnieiniup, djntu
Ynnihg phqubuh qupgugdwu wewlgnieiniup dwpuwjht duwybpwnwutiph dwpuhdw
Ujwgbigdwtu dwuwwwphny: GSU wunwd wbwnnygniuubiph dwpuwjhtu  dwpdhutbph

3 lapmonankoB C.H. O HEOOXOMUMOCTH COBEpPIICHCTBOBAHUS OIpENCICHHA MOHATUH '"TaMOXeHHOe 1eno" u
""TaMOXeHHOE aAMHUHUCTpUpoBaHue" B TamokeHHOM coro3e B paMkax EBpA3DC // Tamoxxernoe nemno. 2013. N 2. C. 11
- 12.
4TIpymax C.®. UHHOBAIMOHHOE Pa3BHTHE TAMOXEHHOTO aJIMHHUCTPUPOBAHHS BHEITHEIKOHOMHIECKOH JEATENBHOCTH:
aBroped. muc. ... A-pa 3KoH. Hayk. M., 2007. 39 ¢
5 Bopucos M.B. CoBepiueHCTBOBaHNE TAMOKEHHOTO 3 IMHHACTPUPOBAHUS B 0COOBIX DKOHOMHYECKHX 30HaX (Ha IPUMEPE
033 "Anabyra"): aBroped. 1uc. ... KaHI. 9KoH. HayK. M., 2011. 26 c.
¢ Mipanos A.A. OpraHuzanusi TaMOXXEHHOTO aJIMUHUCTPUPOBAHHUS B LENAX TOCTABOK MOJAKIU3HBIX TOBAPOB: aBTOPED.
JC. ... KaHJ. 9KoH. HayK. Cankrt-IlerepOypr, 2010. C. 9.
7 TapmonnukoB C.H. O HeoOGXOIMMOCTH COBEPIIEHCTBOBAHUS OIpPEAEIEHUN IOHATUH "TaMOXEHHOe neo" u
"TaMokeHHOE agMuHucTpupoBaHue” B TamoxxeHHOM coro3e B pamkax EBpA3DC // Tamoxennoe neno. 2013. N 2. C 11 -
12.
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gnpdnn  huwpwynpnipynitutpp peny; Gu wwjhu pwwywu hwenn Nt wyu Lpyne
fuunhpubpp, uwywju wnwyb] nhtwdhy qwpgqugnup hwdw2fuwphwihtu  wnbwnph,
nbnGlywundwywu  wnbhuuninghwubph, huswbu  twlb  Unp  uwywnuwihpubpp L
dwpunwhpwybpubpp wwhwugnd Gu Gp' unp, npwyw| wy dwywpnwyh qupqugubint
dwpuwjhtu Jupswpwnnijniup:’

Wyuop dwpuwht Jupswpwpnigyniup' npwbiu wyhnwlwu Yupgwynpdwu wnwpp, d6é
wgnbignygniu - ntuh wpwwpht wnbunpwwnunbuwlwu  hwpwpbpnyeinwiutiph
Ywpqwynpdwt Jpw U bwywunnud <LK hunbgpwghnt Ywwbph Jujwgdwut ni
qupqwgdwup wy bpypubph  hGn: Wu  ninnwé £ dbp Gpyph  inbnbuwlwu
wuywmwugnipjwu nt inbnbuwywu 2whbph wwwhnydwup, nwnh wju ninpuind Yuplnp
E hwwnwwbu hpwjwhuwhunnwiubph nbd wwjpwpp:

Uwpuwjhu Jupswpwpniejntup dwpuwjht dwpdhuubph wpwnwphtu ubpgnpéniejniu
niutignn gnpéniutinuenit £, husp gnpdtwlwund twywwwlwninnywsé £ dwpuwjhu
optuunpnipjwu npnyRutph Yhpwndwu wwwhnydwup: UdGh Ynulypbwn, dwpuwiht
qupswpwpnyeniup uwfuwwnbiunwd £ wpunwphtu ubipgnpdnieiniu niutignn npnanwdutipp,
Ywpgwnpnieniuubiph, hpwdwutbph Ywd w) wjuwhuh wluhwwnwlwu  hpwywluu
wlywbph punniund, npp Ywpgwynpnud £ dwpuwihu gnpdh ninpunp bW ninnywié £ wyn
ninpuntd gnpdnn wudwug hwdwp hpwyntupubip b ywpunwywunieniuubp uwhdwubndu,
thnthnfubijnwu, YGpwgubin Ywd dwuwskiniu, huswybiu bwl wjuwhuh gnpdnnnyeinututipp
(wugnpdnieynit) hpwywuwgnwd, npt wyn wudwug hwdwnp wnwowgunud £ thwunwgh
htunlwupubp:

Upryniuwybn  dwpuwjht upswpwpnyeniup Yuplnp nbp nwuph wdjwp Gpypp
pwpopnyjwu  wwwhndwu gnpénud: Wu GYwdnunubph hwjwpwagpdwdp wqgquihu
inuwunbiuntejwu qupgugdwt Uynipwlwu hhdp L wwywhnyynid, odwunwynwd b ninnnpnnwd
E Yuwnwywpnigjwup' ubpphtu b wpnwpht nunbuwlwt punwpwlwunieginiu Jupbihu,
wowlgnuw £ wgqwiht wugunwugnyejwu wwywhnddwup' wpgbjwsd Yud uwhdwuwigwy
opswuwnniejwlu wwpwupubiph wuophtwywu wnlwnph nbd wwjpwnph dhongwnnidubin
abnuwpybny:

Uwpuwjhu  Jupswpwpnigyniut wwywhnynd £ wpwnwpht wnlunpwjhu
opowuwnnipjwu  YGpwpbpjw]  nbnGluwndnigjwt hwgbgwényeynitup,  hust k|
inuwnbiuniejw dwypndwlwpnwynid wwuwynpdw Ywplinpwgnyu
Uwhuwwwjdwuubphg t:

Uwpuwjht Juwpswpwpniejwu hhduwlwu fuunhpp dwpuwjhu gnpdh wpryntuwybin
Ywguwybpwnudu k opbuunpnptit wdpwgpywd npnypubph ypwynhy Yhpwndwu hwdwp
wuhpwdtion |Swlyubph ubipnpdwu dhongny:

Uwpuwjht  pwnwpwlwuniygjwu UL Jwpswpwpnygjutu  ninpunp  pungpynud |
wnuwpht wnuinph gnpdpupwgubph ywpgbtigdwu wnusynn dh 2wpp hwpgbp tywwnwy

"Towmna B.A. OCHOBHbIE HATIPABJICHHS COBEPIIEHCTBOBAHMUS TAMOKEHHOTO [MUHUCTPUPOBAHUS B TaAMOKEHHOM COKO3€
10 2015 1. [Onexrponnsiii pecypc]. URL: http://www.alta.ru/expert _opinion/25401 (nara oopamenus: 10 mapra 2014 o).
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niuGuwiny pwp&pwgubint Ywufuwwinbubhniejniup, pwthwughynieiniup,
wprynwwybinnueniup b unpdwwnhywiht wywmbph nt whwnwlwu  dwnwjniginiutph
EdGYwinhynipyntup, npnup bipwptipnw Gu ubipdniddwt, wpunwhwudwt nt nwpwugdwu
dwpuwjhu duwlybpwnudubphu:

Uwpuwjht dwpdhuubph punhwuny gnpdniubinggjwu W dwpuwjhtu opGuunpnypjwu
ybpndnieyniup pny| £ viwhu nwuwlwu gnpdwnnyputiphg pwgh nhwnwnpytp twl dh
ownp wj gnpdwnnypubn, huswhupp GU' Jwpuwhtu Jhdwlwgpnipjuu Jupnup L
hpwywwwh gnpdniubinyeniup: buy puswb’u Gu uwhdwuynd dwpuwihu dwpdhuubph
gnpéwnnyputipp: Lwjubwnwy Jwpuwiht dwnw)nienlulu hp wnol ntuh Uwwwnwlyubn,
huswhuhp GU' Jwpuwjht pwnwpwlwunyeywu hpwlwuwgnwp, Jwpuwihu gnpdh L
dwpuwjhu dwpdhutubph gnpdniutinygjwt wpryniwwybn Yugdwybpwnwip, dwpuwjhu
ownwjnnutiph hpwyntupubiph nt Wwpwmwlwunyenwubph hpwlywuwgdwu wwwhnygnidp:
GRrb npwnhp [hubup, wwyw tppnpn bwywwwyu wwywhnynd £ Gipypnpnh hpwywtwgnedn,
Gnypnpnp’ wnwohuh:

Uwpuwjht dwpdhuubph gnpéniubnyeniup pwwywupt  wmwpwpunyp L, husp
wwjdwuwynpywd £ dwpuwjhu  dwpdhuubph  gnpdnwbingywu ppwdwwu  ni
dhuwuvwywu punyeny: Wuwhuny, Ywpbh £ wub, np gnpénilbinyejwu  punypeny
wwjdwuwynpyws' dwpuwjhtu Jupswpwpnyeniup gnpduwlwund niup 2 hhduwlwu
fuunhp' pnwbh GYwdwnwht dwunw dwpuwihtu Jéwpubph owwnhdw) swihh wwwhnynid
L dwpuwjhtu npppund wnw  ppwwuwfunnudubph Bl wwjpwn:  «Uwpuwjhu
Jéwpubph owunhdw) swith» hwulwgnieiniup Gupwnpnw £ huswybiu $hufu), wjuwbu g
Ywpgwynpnn mwppbph wnuwynyegniu: Hpwug' 6hon dwdwuwyhu b Gogphn Swywiny
gqwudnudp pwpdpwguntd E Gpypp nuinbuwlwu wpryntuwybwnniejwu
dwlywpnwyp: Uwpuwjhtu ninpunnud hpwywfuwfunnwdubpp puwwywuhtu owun Gu, npnup
Ywpnn Gu |hub) huswbu Jupswlwu, wjuwbu | ppGwywtu punyeh:

Lhubind  dwpuwjht  gnpdh  whunwlwu  Ywpgwynpdwtu  wwpp'  dwpuwjhu
qupswpwpnypjuwt  wnol. npwd  fuunhpubpu  optigop thnfund  Gu.  ontluywyw
wwpdwuubph  qwupqwugnup  RGuwnpnd £ wbnwlwt  Yupguynpdwu - unpwunp
Gnwuwlyubph ubpnpdwu wuhpwdbynneny’ wju ninpuinid h hwyn BYnn nhulybiph
wpnyniwybinn Yunwywpdwt hwdwp: Wu pdwunng 2w Yupunp £ hwnlyuwbu
dwpuwjht  Ywunutbph nbd  puwpunndubph b dwpuwphtu  npppond - wnyw
hwugwanpdnipniuutiph nbd  wwjpwpp:  Uhwpblsniyejutu  oppuwmonpt  whwquwgnn
wnbdwbpp, pUpwdhongutiph, qbtuph, dJowynpwht L wywundwlwl Upwlwynyentu
niubignn  wwpwuptbph  Jwpuwtbug SGwuwwwphn wbnwihnfudwu ninpubph L
dbennutiph Juwunwpbjwgnpdénup hpwywwwh ninpunnd unp fuunhpubp Gu wnwy pbipt,
npnug  [nWwdwu  wuhpwdbpnniginiup pHjwnpnwd F wbungjwu  Ynndhg
hwdwwwwwuluwu Yupgwynpdwu dwyubiph Yhpwnned:

Jdbpnugjwih  jwdwagnyu  dhongp  Jwpnn £ phpupldly  wphGugpwluit
pwbwlwunyayuti gnpdhpwluqdp: Uwpuwiht Jupswpwpniygjwt Juwwnwpbjugnpddwu
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Uywunwyny wnwewnynid Gup nhuinwpyb wphGunwwu pwuwlwuniyejwu Yhpwnnipjw
dh 2wnp wnwugpwjhu ninnnyejnuutp.

1. Qwdwuwphwiht  hwdwywpgbph  hGn  hunbgpdwu U wnbwnpwihu
anpépuybipubiph htin pwpbjwddwsd hntugnpdwlygniejwi wwywhnyydwu wpnyniupnid
wdjwiutph ~ hwjwpwgpdwtu,  dowlydwu b Jbpnidnyejut  gnpdpupwgubph
wywnndwwnwgnuip: Logwsdh 2powtwlubpnud Yupnn Gup gk, np dwpuwjhu dwpdhuubpp
hwéwfu pwfudnd GU ndyuiubph UG8 dwdwih hbw, huswhupp GU' Jdwpuwjhu
hwjnwpwpwagpbipnud, hwohy-wwypwupwagpbipnid, tnpwuuwynpuwiht thwunwpnetpnwd
U wy hwuwmwpnebpnw wnlw wnbnbYynieyniuutpp: Wu wndjwiutph wdwnndwwn dowydwu

hwdwp  wphbunwlwt  pwlwywunyejwtu  ogquwgnpdndp  Ywpnn £ wpwqugub)
pwgwhwjndwu gnpdpupwgutipp U ujwqbgubt ufuwjubph  hwyjwuwlwunieniup:
Uwutwynpuwybu'

% Pwuwnwpenpbph nwnwWuwuhpniypjwu dwdwuwly wnphGuunwywu
pwuwlwunejniup  Ywpnn £ ogquwagnpdt]  puwlwu |Ggyph  dowldwu  (NLP)
wnbfuuninghwubpp' dwpuwjhtu hwyjnwpwpwagpbphg W wy) hwunwenebphg wyunndwun
Ytpwny nbntlwwnynyeinitu hwjwpwapbint hwdwn, npp Yujwgbiguh npwup unnigbine b
dowybint dwdwuwyp:

% Upnwjubpph L wtuhwdwwywwunwufuwunieniuubph  hwymuwpbpdwt  dwdwuwy
wphbunwlwu  pwuwywunyeyniup Yupnn £ JGpindt] indjujiubpp b pwgwhwjnb
dwpuwjhu hwjinwpwpwgpbpnwd wnyw ufuwjubpp Ywd
wlhwdwwwwwuluwunieiniuubipp, husp oqund Lt ujwqgbigubi ufuwjubph pwuwyp L
Ywufub) hwplywihtu W dwpuwjht fuwfunnuiubpp:

Ujnw Ynndhg, wndjwiutiph gbppnwnyeyuu b ufuwjubph pwgwhwjmdwt hwdwp
dwdwuwlwyhg dhowqgwjht wnuinpwihtu gnpdpupwgutipp wywhwugnd Gu wnyjwutph
wpnyniuwybin hnfuwtwynd tnwpptip ipypubiph bW tnunbuwdwpnnutiph dhol, wyn Ynwd
hwjinwpwpwunniutph W wpunwpht nunbuwlwu gnpdniubinyejw Uk ubipgpwyywd wy
wudwug dhol: UphGunwlwu pwuwlwunyeiniup Ywpnn £ wnwugpwihu nbp fuwnuwg
nbintywwnynipjuu thnfuwuwldwu owywnhdwjwgdwu b wpwgwgdwu gnpdnwd: UphGunw-
Jwu pwlwlwunyejwu oginwgnpdnudp nwpwdwonpowuubipnh nu Gpypubiph  dhole inbink-
Ywunynypjwu wynndwwn thnfuwtwydwu 2powtwlubpnd wwypwupubipnh dwgdwu, npwug
wndtiph W punypwagptph wnusniygjwdp Ypwpbjwyh wndjwiutiph hGunbnnuywuniyeginiup b
yuqwqgbiguh utuwiubpp, puy hwdwlwpgbph thnfugnpdniuwynyeiwt 2powtwyubipnid
wphbunwlwu pwlwlwunyeniup Ywpnn £ oqub wwwhndbp wwppbp wqqwjhu L
dhowqgwihu nbntGyuwunjwywu hwdwlwpgbph wybih wpryniuwybn hunbgpne:

2. bpwywuwgynn gnpépupwgubinph U pbnutiph hnuptiph  Ywufuwwnbundd,
wjunthtinlb htwpwydnp nhuybiph wjwuwdnpnud, hush wpnniupnd _htwpwynp Yihuh
wwwhnydb] Jwpuwihtu Ywuntubph hwjundwu U dwpuwtbugniejwu nbwpbiph
Ywuluwpgbinwp b pwgwhwjnnd:  Lodwsdh opowtwlubpnd Ywpnn Gup ugk, np
wphbunwlwu  pwuwywuneyntup Ywpnn £ qqwihnpu pwpbjwyb];  dwpuwjhu
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Jwpswpwpnypyniup' owyinhdwjwgubing wwypwuputiph hnupp b wpwqugubing dwpuwjht
Guwybpwnuubipp: lubpugh hGpptpp b uywudwt dwdwtwlyh Ywujuwwnmbundp
wphGunwlywu  pwuwlywunyywu  dhongny Ywpnn £ gbpndt]  mpwuuwynpunwhu
dhongubph  hnupp U Ywlfuwwbub, pE Epp L npnb'n Gu wlulwynd JGS
Ynunwynwubpp' owywnpdwwguly nbunipuubph pwfundp U ujwqgbigub]  uwwudwu
dwdwuwyp: lvbpuwgh huynnujut hwdwlwpqbpp hwdwlwpgswihtu nGunnnyjwu b
wphbunwlwu pwuwlwuniejwu hwdwywnpgbph htwn hwdwygybnt nGwpnd dwpuwjhu
dwpdhuubph Ynndhg huyynn optlywnubph unngnwubpp Ywpnn Bu wdnndwwnwgyb’
pnyl wwin wybh wpwg b Gogphn unngh] pbnp' Ywufuwpgblbind  dwpuwjhu
wuntubph fuwundwu b dwpuwubugniejwl nbiwpbpp:

Ujnw Ynndhg, dwpuwjht Jupswpwpnyeiniund wphbunwlwu pwbwlwunygjuu
Yppwndwu wdblwhGnwulwpwihu ninpunubphg Jdeyp nhuybph Ywufuwnbunwdu ni
fuwpnwiuniyejwt Ywufunwtu £ UphGunmwlywu pwlwlwunyeniup Ywpnn £ JGpndt)
hujwjwywu pwuwynypjudp wwuundwlwu wnyjwubip L pwgwhwjwnb|
ophuwswthnyegyniuubip, npnup gnyg bGu  wwihu  huwpwdnp  nhuybpp:  Mthuybph
dtipindniejwu 2powtwyutipnd wphbunwywu pwuwywunyejwt hwdwywnpgbpp Yupnn
Gu Ywufuwwbub), G np pbinp Ywd wywjdwuwagpbpu Gu wybh hwjwiwlwu Yuwywsd
fuwfuwnnwiutph, dwpuwubugnyejwu Ywd hwpytiphg funwwihtint hbwn: Uju eny| £ wwhu
dwpuwjhu dwpdhuubipht YGunpnuwgub| hptiug owupbpp pwpdp nhulwjhtu ptinubtipp
Jpw' dhwdwdwuwl wpwquwgubind wydbh wudunwug wwpwupubph  uwnnignudp:
Uundwjpwubph  hwjntwptbpnwp,  dwutwynpwwbu  dbpGlwjwlwu  nwnigdwu
wignphpdutph  Jdhongny wphbunwlwu pwlwlwunyeniup  Ywpnn £ hpwlwt
dwdwuwynd  hwynuwpbpb] wundw| Ywd Juulwsdtih gnpdnnnyeniuubp  (ophuwy’
wwpwupubph ufuw| quwgnjwugntd, ufuw nwuwywnpgnud W wjju), npu oquntd £ wywypwptb
dwpuwjht fuwfunnudubiph ntd:

3. fdwhwughynypwt pwpdpwgnp b Ynnniwghwih ntd wywipwpp, win pynid
dwpuwjhu dwpduh w2luwwnwlyhgubiph ynndhg punniudnn  npnonwiubiph
unyuwpnjwunwynyejwu  wwwhndnd'  wphbunwlwt  pwuwywunypwt  dhongny:
Lodwsdh opowuwlubpnd Ywpnn Gup ugki, np Ynnnuyghwih hpduwlwu gnpdnuubiphg
dyp  npnonudubiph Yuywgdwu  unpjyunpdnyggniut E: Gpp gnpdpupwgubinp

wyunndwunwgywd s6u, dwpnhy huwpwynpnienit nwbu wgnbiint wpryntupubph Ypw,
husp wpnn £ oquwagnpdyb] wuopptwlwt wnwybinyeniuutp  unwuwint  hwdwp:
SYjwiubipnh wignphpdwywt dywydwu 2ppwtwlutipnd wphGunwywu pwuwlwunieiniup
Ywpnn £ hnfuwphub] dwpnyuwihtu gnpdnuptu nhdnwdubiph Jowydwu, wninppbiph hwaqwpyh,
wwpwupubph nwuwlwpgdwt b wjuh htn juwydwd pwgdwehy npnanwdutiph dbg, hush
wpnyntupnd  npnpnwduph . Yuwjwgdwu  pninp gnpdnnnueynutpp . nununwd - Gu
Ywufuwwnbublh U pwlhwughy: Udwnndwwun  quwgnjugdwu  dnnbijutph  Yhpwnnidp
w2fuwwnwyhgubipnh hwjtignnniejwup pnnubint thnfuwptu wnhbuwnwywu
pwuwywuniegjwu hwdwlwpgbpp Ywpnn G wdnndwun Yepwynyg unngb, np updwd
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nyjwiubpp hwdwwwunwufuwun Bu hpwlwu qwunbphu, ophtwly' wwpwuph ghup
onlyujwlwu pwqwih hwdtdwunniejudp Ywd dbpnetind npw dwgnwip: dbpohuubipu
qqwihnpbu  ujwgbgund  Gu  wpryniupubph dwuhwynywghwih o opowtwyp W
gnhpdpupwgubinp nwpdunw wytith pwg hwupwihtu yepwhuynnniejwu hwdwn:

Cwnly £ wnwuduwyh vk, np Gppbdu Ynnniyghwtu wnwowund £ gnpdpupwgubiph
dwuuwyhgutipp' phqubuh, whwmwlwu Ywnnygubph, pwnwpwghubiph
thnfuwgnbignieyniuubiph wupwhwughyniejwu ywwnbwnny: Wu nbwpnid wnwownyynwd
E nhwwplb Ynnnuyghwh nbd  wwjpwpnwd  wphbunwlwtu  pwltwlwunyejuu
Yhpwnnipjwu wpryniuwybwnnipniup Jwpuwiht qupswpwpnieyniuntd, Jwutwynpuwtiu'

% Lbnldwu L Sdwjuwgpdwt hwdwlwpgbph 2powtwyutipnd  wphGuunwywu
pwiuwywunijwl ogunwagnpdndp wnwyb] wpryniuwybun hwdwywng uinbindtiint hwdwp,
npp hGwnunwd £ gnpdpupwgh dwutuwyhgubph pninp pwyitppu (opphtwly’ Jdwpuwjhu
wbunubipht Jwd wbunwywu  wwonnujwubipht), oqunud L wwwhnybi, np pninp
gnpénnnieinutbpp Ywpnn Gu unngytp bW wnippin (hubp Ldwt  hwdwlwpgbipu
wwwhnynd  &U  hwpdbp  pwithwughynpnit’  udwgbgubind  Ynnnuyghwih
huwpwynpnieyniuubipp:

% (Npnonwitph Juwjwgdwtu  pwihwughynypjwt  wwywhnydwtu  twywwunwyny
wphGunwlwu  pwlwlwunyentup Ywpnn £ unbindtp  hwoybwyniejniuipn, npnup
pwgwwpnd Gu, pb husnt £ Yuwjwgybp npnawyh npnond (oppuwly' husne £ wwypwupp
wwhyb| dwpuwjhund Ywd husnt £ puunpdb) npnawyh uwwght): Ldwu hwdwlwpgbpp
Ywpnn Gu  jhwpdbp  pwlhwughynejntt wwwhndtp  npnpnudubph Guywgdwt
gnhpdpupwgnLy:

< SGnpédpupwgubph wdpnnowywu wywnndwnwgndp, wjuhupt’ wphbunwywu
pwuwywunigjwt ogquwagnpdndp wfuwwmwuph wnwppbp thnybph wynndwnwgdwu
hwdwp (ophuwy' wwpwupubph nwuwywpgdwu Jbepwpbpjw) npnanwdubp Yuywgubn,
wnippbph hwodwpyp Ywd  dwpuwihtu  hwjnwpwpwagptbpp  unnigbip)  qquihnpbu
ujwgbigunwd £ wofuwwnwyhgubph dhowdwnnyejuu huwpwynpnyeyntup, nyptip Ywpnn Gu
ogwnwgnpdti| hptiug hotuwunyeniup wuduwlwu owhh hwdwp:

4. Qwhuubiph Ypbwwnnwip b nbiunipuph wpnniuwydbin pwgtunwdp, dwpuwihu dwpduh

ynnihg Jwwnigynn dwnwinieginiuutiph npwyh pwpdpwgnud, win pUn wphbiunwywu

pwuwywuniwt oquwgnpdnuip Ywnpbph wwwpwuwndwtu b JbEpwwwnpwundwi

2nowuwyubipnud: Lagwsdh onpowuwlubpnd Yupnn Gup gk, np uwunuwynp wnwhwinubipp
L gnpdpupwgutiph dnuhwninphugp Ywplnp wwpp G Ynnnuyghwih Ywtfuwpgbdwu
hwdwp, vwlwju npwup Ywpnn Gu wprynitwybun ghub] hwdwnwpwsé unnignudubiph
hwdwp, huYy nGunipuubiph oywunhdhqugywé pwotudwu 2powtwlubpnd wphbiunwywu
pwuwywunieyntup  Ywpnn £ oqub dwpuwjhtu dwpdhutbpht wybh jwyd  pwofub
dwpnywjhu nbunipuubpp, ophuwl’ wbunubphu ninnnpnbiny wfuwwwuph ninpunubn,
npwntin wybh hwjwluwlwu Gu fuwfunnuiubp Ywd ufuwjubp: Uw ujwqbigunid £ quugqyw-
dwjhtu wniphnubph wuhpwdbonnyeniup b gnpdpupwgutpp nwpdund wybkih wpnynt-
129



uwybwn: Cuwpwynpnipnt juiw futwbp dwdwuwy U gnuwp' wjnndwwnwgubing puqdw-
rhy gnpdpupwgubp, huswhuhp GU* wndjwjubph unngndp, wwpwuph nwuwywpgdwu W
wwpunwynpnieiniutiph hwodwpyubiph unngnudp, pwuh np wphGunwwu pwuwyw-
uniejniut bjwqbtigunwd £ gnpdwnuwlwu dwiuutipp U eny| £ nwihu YEunpnuwuw] wybih
pwpn futnhpubiph Jpw:

UphGunwlwu  pwuwlwunyeut  Yphpwnnyeniup dwpuwjht  dwnwjnnubiph
punnnubinewu bW Jwpuwiht  dwnwjnnutiph  Ybpwwwunpwunmdwu  opowtwlubpnid
Ywpnn £ unyuwbu JdGd nbp nwbuw| dwpuwjht Swnwjnnutiph Ynnihg wwwagwnid
dwuwnnigynn dwnwynipniuutiph npwyh pwpdpwgdwu inbuwuYyynituhg, pwuh np nwunigdw
hwpprwyutipnw wphunwywu pwuwywunyentup Ywnpnn £ ogunwagnpdyb] whnwywu
wwonnuywubph hwdwp hwpdwpdnnuywu Yppwywu Spwgpbp unbndbint hwdwp’
unynptigutiin upwug Ywunuubp L pupwgwywnqgbip, nnnup ytpwgunid Gu Ynnniwyghwih
huwpwynpnieiniup: Ldwu hwdwywnpgbpp Ywpnn G wdunndwun YGpwny pwpdwgub
hpbug ujnetipp’ Ywiuwsd opbuunpnipywu Yuwd dhowqquiht unwunwpwnubph dindinfunt-
pinwttiphg: Uhwdwdwlwl, Ywpnn bGu pulwpydtp hpwypdwlwihu fuunhpubipp
ubpyuwywgnd,  wyuhupt'  wphbunwlwu  pwuwlwunyeniup - Ywpnn £ oquby
woluwwmwyhgubpht  Jbpwwywwnpwunty  ugbuwpubpph dhongny'  dnnbjwudnpbing
hpwyhdwyutip, Gpp Upwup Ywpnn Gu pwfudb) Ynnnwwyghnu nhulytiph Ywd thnpéb| gunub
pwpgywé wuwpwupubp: Uju oqunwd | pwpdpwgub| upwug hpwqgblyywonieiniup:

Ujnw Ynndhg, wbiwp £ hwogyh wnubup, np wphbunwlywt pwlwlwunyejuu
Yppwnnigyntup nwuh twb hp  pwgwuwywt YnndGpp: Uwutwynpwwbu, uwnnpl
ubpywjwgynud Gu Jdh owpp gnpdnuubp, npnup wbtiwp £ Ywnwywpb] wphGunwywu
pwuwlwunyejniup Jwpuwht Jupswpwpniypjwu Yhpwnbintu gnigpupwg’

% Snpéwpylwt  pwpdp  Swfjuuwwnwpnieiniup, pwuh np  wphGunwywu
pwuwywuniypjwt  hwdwlwpgbph  dowynwdt nu ubipnpndp  wywhwugnd £ qquih
ubpnpnudutp  Spwgpwiht wwwhndwt, uwppwynpnuiubph b wuduwlwqgdh
yGpwwwunpwundwl npnpunnid:

< Ywhujwonipniu myjwiubph npwyhg, pwuh np wphbunwlywu pwuwlywunyejwu
hwdwlwnpgbpp wwhwuonud Gu 62gphin bW wpnhwlwu indyujubp: SYjwjutiph Juwun npwyp
Yywd wndjwutph puwgwywniejntup Ywpnn £ hwugbiguti| ufuw| npnanwubiph:

< (thuybpp vfjuwjubp L GYnunpjwl pwgwlwjnyeinu, pwuph np wphGunwywu
pwuwywunienttt Ywpnn £ hwoyh swnub] Ynuypbn Yuwd wpunwunynp hpwyhdbwlyubp,
husp  hwugbgund £ ufjuw| npnonwdubiph, hwunlwwbu hwgugynun  Ywd  pwpn
wwpwupubph nbwpntd:

%  Whwwnwupwwtintph  Ynpunp  Juwtg, pwuh np  gnpdpupwgubiph
wyunndwwnwgndp Ywpnn Lt hwugbgul] wdjwjutph ébinpnd dowydwu W pblinubpp
unnigdwu htivn juwywd wotuwwmwntintiph pwuwyh Ypdbwindwup:

<  UphGunwlwt pwuwywunypjuwt «UL wpyn» gnjniegjwt thwuwnp, pwlh np
wphbunwlwu pwuwlwunyejwu hwdwlwpgbpp, hwnlwwbu pwpn funpp Nngdwu
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dnnbjubpp, Ywpnn Gu nddwp pub] hwulwuwh U pwgwwpbine hwdwp, husp
ndjwpwgund £ ufuwubph  hwjwntwpbpnudp b ywunwufuwuwnynyena - Ypkint
npnanidubipp:

< SYjwjubiph qunwupnipjwu wwhwwundp, pwuph np qquntu £ Jd6d dwywih
ndjwiubph dowyndp b Ywpnn £ unbndt] wuduwlwu W phqubu nbntlwwnyniejuu
wpwwhnuph Ywd swpwowhdwu nhuybip:

< Opwgpwjht wwwhnydwt pbpniejniuubph wnuwinygjwu b fungbijhniyeniutiph
thwuwinbipp, pwuh np wphGunwywt pwtwlwunyeuu hwdwlwpgbpp Ywpnn Gu fungbih
lhut] fuwthwunwdubiph, hwpbpubph hwpdwynwubph Ywd nbGluuhlulywtu ufuwutpp
hwdwp' Juwugbiny wnyjwjubph wudwnwugnyeiniup b hwdwlwpgh $niuyghnuwnyeniup:

% Stjuuninghwubiph wuhwywuwnp ubpnpnid, pwuh np ny pninp Gpypubipu nwku
hwwuwp hwuwubhnyejniu wnhGuwnwywu pwuwlwuntejwu wnwownbtu
wbfuuninghwubipht, npnup Ywpnn Gu untindt] wnlinpwiht wuhwywuwpniegniuubp L
ndqwpwgub dhowqquwihu hwdwgnpdwlygniejniup:

Gqpwlwgnipyniu

Wuwhuny, Ywpnn Gup Ggpwhwugb), np wphGunwiwtu pwuwywunyejwu
gnpdhpwlwqdh  dhongny  dwpuwhti - Jwpswpwpnigjut - pwpbjwdnwdp - Yupnn E
qquwihnptit pwpbjwytb] dwpuwiht SwnwjnyRjwu  wpryntiwybnnieiniup, ujwqgbtigub)
dwfuubipp, ujwqgbtigub| Ynnniyghntu nhuybipp b wpwqugub) gnpdpupwgubtipp: Ybpnujw
gnpdpupwgutph  wpryniuwybn - wwwhnydwu  hwdwp  twjubwnwy wuhpwdton L
ubpnubp  pptwtuwlwu  dhongubip,  wjunthtmb  wwwhnyt]  wphGunwywu
pwuwlwunyejwt wufuwhwt wotuwwnwupp' funwwihbine hwdwp Jybpohuhu Ynndhg
wnwug hhduwynpjwdnyejwu hupunipnyu npnanwdubiph Yuwjwgnwihg:
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Abstract

The article considers a number of key areas of application of artificial intelligence for the
purpose of improving customs administration, in particular, automation of data collection and
analysis processes as a result of integration with global systems and improved interaction with trading
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partners, forecasting cargo flows, and then planning possible risks, as a result of which it will be
possible to ensure the prevention and detection of cases of violation of customs rules and smuggling,
increasing transparency and combating corruption, including ensuring the consistency of decisions
made by customs officers through artificial intelligence.

The research conducted within the framework of the article used the general method of
scientific cognition, the method of comparison, and the method of analysis and induction.

Keywords: Artificial intelligence, customs administration, smuggling prevention,
modernization of customs service, reduction of corruption risks.
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Gntquh Pupuywti

Lwywuynwih <wbpwwbpnyenit, Gpluwb

«Lhnbp pun Yn» ppwdwpwbwywb pulybpnyywt thwupwpwt
<6<, hpwywaghwyinysywt wdphnt, hwygnpn
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Udihnthwqhpp

Lbpywihu  wojuwphwpwnwpwywu  thnthnfunyeyniutph hwdwwnbpunnid
whwnyeywu hupupgfuwtunyewu  hwulwgnyeiniup  wnwppuywnwutp £ wnwowgunid,
pwuh np wpfuwphnd h hwjwn Gu qwihu wjuwyhuh gnpdnuubip, npnup wwppbip
wuwbywnubpny npnawlyh wanbgnientt Gu nubunwd whwnnyejwu hupuh2fuwuntejwu U,
hGunlbwpwp, whbwnnyejwu hupuh2fuwuntejntu hwulwgnypjwu  duwhnfudwu
ghpdpupwgnLy:

Jdbpngpjwih 2powtwyubpnud, Yuwplnp Gup hwdwpnud dbpndtp wju, b huswhup
wqnbgnipntu niuh wphbunwlwu pwuwlwunieiniup (wjunthbn' UR, Uh, Al) whwnigjwu
hupupgfuwunigywt  Jpw' nwnwuwuppbind  wju, pbE huswybu Gu wphbunwlwu
hunbGyunny  wowlgynn wbhuuninghwubipp  thnfunid  unghwwlwu, Jdowynipw)hu,
nunbuwlywt U pwnwpwlwu unpdbpp U, hbGnbwpwp, dwpunwhpwdbp ubnnd
whwnmwlwu hupuhgfuwuniyejwtu wjwunwlwu hwulwgnyeniuttphu, uwbl thnpd £ wpdbi
yGphwut]  wphbunwywtu  pwltwlwunypjuwu  wnwybnyeniuubpp . wGwnwlwu
hupup2fuwunyjwu Wwhwwudwl gnpdpupwgnl:

Shduwpwnbp. UphbGupwlwt pwbwlywbnysnit, wbpnyeywt htptpopuwtinyeni,
wywbnwlwb hwuljwgnipynitiin, ipnbfutininghwtiin, htupbwdun qbtptn,
UhpGphwdwynidutn

Lapwédnipynit

Upfuwphnd nbinh niuignn wlupwppwihu thnthnfunyeiniuutiph hwdwwntipunnid,
npnup wnwyb| pwu Juwywd Gu UR tnwpptp hwdwlwpgbph untinddwu U hpwgnpddwu
htiwn, Ywpnn Gup thwuwnb, np thnfudt] b thnfudbine Gu hwuwpwyniejwu wunwdubpp
dhdjwug htwin wwpbint b punhwupwwbiu thnfuhwpwptpygtine ninhutipp:

Yddwp b upbk) wphbunwlywu pwltwlwunyewt hunwy vwhdwund, pwuh np
ytpohuhu ybpwpbipjw) wfuwphnd wnlw Gu tnwppbip dnintignwdutip, uwlwju Yupnn tup
Uk, np wphbunwlywu pwuwlwunyejwu tywwwlu £ Juunwpbugnpdt] dwpnlwug
gnponnnupniuutipt nu ppbug wnolt npwd fuunppubppt ww] wnwyb] «G2gphiny
[ndnwdutip: Wn «62gphwn» [nwdnwdubphtu Ywpnn Gup dninbuw) dh pwup wuwblunubphg L
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wpdwuwant], np UR-h Ynndhg fuunhpubiphtu «62gphu» nwdnwd lnwip hwuwpwyniejwu
Ynndhg Ywpnn £ niubtw W pwgwuwlwu, W npulwu pulwndutp:

UP-h hwjbgwlwpql, wnwoht wuquwd, 1956p.-hu ubpywjwgpt) £ wdbphlwgh
hwdwlywnpgswihu ghnuwywu 2nu Uwppwprhtu ghnwdnnnynud® dbd wqgnbignieintu
pnnubtiny  wbjuuninghwh  nippiind: - U dwdwuwyhg h Jbp,  hwiguwnpgp
wunwumnhynpbit nwpwdytg wofuwnphny dby, b wn wwwnbwnny npw ogunwgnpdnidu
wjupwt wwpwdytg, np dbup wydd wunpunwnund bup wju dbpGuwubpht Ywd
uwppbiphtu, npnup odnywd Gu dwpnywug pwuwlwunyegjwdp':

dwdwuwlwyhg b ppwjwywu ybpnwdnyejuu tywwnwyny UP-h uwhdwunwdp
Sdwnuwjnu £ npwbu deluwybn' hwulwuwnt mbfuuninghwih hhduwwu punpwgnpbpp L
npwugnd dwpnyuwihtu dhowduinnigjwu wunhtwup: UwYwju, Yupunp £ ugk, np UP-h
punhwuntp uwhdwunwd gnjnyeyntl sniup?:

Pwpép dwlwpnwyn UPR-U Ywpnn £ uvwhdwudb] npybtiu «<hwdwywnpgswihu
hwdwlwngbp, npnup dowyyb) Gu dwpnyuwiht Jwppwagsdh tdwuwydwu hwdwp»®  Ywd
«hwdwwngswipu ghwnnyejwtu  Yupqwwwhnieintt, npu ninnywdé £ dbptuwubph L
hwdwlwnpgbph qupgwgdwup, npnup wpnn Gu juunwpb dwpnluiht pwbwlwungyentu
wwhwuenn fuunhputip, dwpnnt uwhdwuwthwy dhowdwnniejwdp Ywd wnwug npuw»:*

Pwgh wn, Ywu wphbunwlwu hunbynp  pwqiwphy uwhdwunwiubp.
ytpohtubpu wpryniup Gu ny Jhwjt  dwdwuwyh pupwgpnd wnbfuuninghwutbipp
qupgugldwt, wyjl wotuwphnd wnyw wnwpptip dnintignidutiph W hinwulwpubph:

Wu wbuwuynuhg, unyt  wpfuwwnwuph 2pswuwlyubtipnd, wuhpwdbtion  Gup
hwdwpnud Jbphwub; dh gwpp fuunhpubp U pungét) npng wnwybinyegyniuubp’ Yuwwsd
whbwnyejwu hupuph2fuwuniejwu Yypw wphbunmwlwu pwuwlwunyejwu  wqgnbigniejwu
htiwn:

«Mbwnejwu hupupgfuwunipniup» Ybpwpbpnd £ ndjw) wbnnyejwt' ubthwywu
gnpdtjwntény hptiu jwnwywnbnt, utithwlwu optupubipp uwhdwubint W hp twpwsdph nt
uwhdwutbph Wywuwdwdp, wnwug wpunwpht  dhowdwnyejuu, YGpwhulynnnipniu
hpwlwuwgubint hpwywunyejwun:

1 St'u Titulo: Inteligencia artificial. Sitio: Definicién ABC. Fecha: 14/08/2013. Autor: Florencia Ucha. Cnnun' URL:
https: //www.definicionabc.com/tecnologia/inteligencia-artificial.php (30.01.2020):
2 St'u Ryan Calo, “Artificial Intelligence Policy: A Primer and Roadmap™ 51 (2017): 399-435. p. 404. See also WIPO,
“WIPO Technology Trends 2019: Artificial Intelligence.” (World Intellectual Property Organization, 2019),
https://public.ebookcentral.proquest.com/choice/publicfullrecord.aspx?p=5982426.. For a reference work on Al, see S.
Russell and P. Norvig, “Artificial Intelligence: A Modern Approach”, Prentice Hall, 3rd edition (2009). For introductions
to Al and Machine learning, see Wolfgang Ertel, Introduction to Artificial Intelligence, Undergraduate Topics in Computer
Science (Cham: Springer International Publishing, 2017), https://doi.org/10.1007/978-3-319-58487-4. ; and Miroslav
Kubat, An Introduction to Machine Learning (Springer International Publishing, 2015), https://doi.org/10.1007/978-3-
319-20010-1.
3 St'u Josef Drexl et al., “Technical Aspects of Artificial Intelligence: An Understanding from an Intellectual Property
Law Perspective,” SSRN Scholarly Paper (Rochester, NY: Social Science Research Network, October 8, 2019),
https://doi.org/10.2139/ssrn.3465577
4 Sk'u WIPO, “Revised Issues Paper on Intellectual Property Policy and Artificial Intelligence” (WIPO, May 21, 2020),
https://www.wipo.int/meetings/en/doc_details. jsp?doc_id=499504. p. 3.

134



Jdbpnugyu b bdwuwwmhy pnwtunuynyejudp hwjigwywngbpt hujwwbu Ywpnn
Gu thnhnfudt] wphbunwlywu pwuwlwunyejwu h hwn quintt b qupqulwntu
gniqwhbin, pwuh np wphbGunwywu huwnbynnd odindwd nbhuuninghwubpp Ywpnn Gu
unp  dwpunwhpwybputp UGk wbwnyejwu  hupuhgfuwunyejwu  wjwunwywu
wwwybpwgnwiubphu:

funubiny wju dwupu, pbt hus nbp nup wphbunwlywu pwuwywunyeniup
whwnnejwu hupuhgfuwunyejwt ywhwywudwu gnpdpupwgnud, hwnply Gup hwdwpnuwd
wpdwuwagnpb], np  wphGunwywt  pwtwlwunyejwu  wgnbgniejwu  hGwnbwupubpp
qqugynwd Gu pE" numbuwywu, pE unghwjwlwu, pE pwnwpwlwu ninpunubpnid, hush
wpnyntupnid thnfuynud Gu bwbe dwpnluwug b whunnegnuubiph thnfuhwpwpbpnigniuutpp
dhdjwug hbiwn:

Uphunwlwu  pwuwlwuniegjwdp  odnjwsd  wnbhuuninghwtbpp  hwéwtu
gbpwquugnud Bu wqgquihu uwhdwuubpp' nddwpwgubind wtwngniuubph  hwdwp
Ywpgwynptii npwug ogquwgnpdndp  hpbug  hpwywuniypjwtu  opowlwyubipni:
UphGunwlwu huwbGywnh gnpw| punyep, hwwunlwwbu, Gpp funupp ybpwpbpnud k
wndjwiubph  hnupbiphu,  wignphpdtutpht b wphbunwlwt  pwltwlwunyejwu
hGunwagnunigjwu  hwdwp  Jdhowqqwiht  hwdwgnpdwygnipjwup, dwpwnwhpwdbp |
utinnnuw whwnwlwu huptuhofuwuniyejwu wjwunwlwu hwulwgniejwup:

Pninphu hwjwnup E, np wphbunwlwu pwuwywunygjwdp odnywd hwdwlwnpgbpp
hhduynud Gu hujwjwlwu pwuwyniejwdp ndjuiubph ypw, b mdjwutph Yunwywpnwp,
dwutwynpwwbu' wudtwlwu wnduubph, Yuplnp £ nunund  hupUhgfuwunyegniup
wwhwwubnt hwdwn:

Jdbpnugyuih 2powuwlutipnd hwply Gup hwdwpnud wpdwuwgpbi, np wju wnwnh,
Gypnwwlwu funphpnwpwup hwuwnwunb) b wphbunwlwu pwuwlwuniejwu Yhpwnnwip
Ywpgwynpnn optiupp, npu nidh dbig £ dinb| 2024 pwywuh ognuwinnuh 1-hg:

Lnp optiuph hwdwdwju' wpgbybint £ hpwlwu dwdwuwynd nbdph dwuwsndp b
wudh  unyuwlywuwgdwu wy  hwdwlwpgbph  Yppwnnwdp  hwupwipu  Juypbpnud:
Fwgwnnieintt £ wpynd npnawyh hpwyphtwyubph hwdwp, Gpp wyn wnGfuuninghwubipp
Ywpnn tu ogwwgnpddb] hpwywwwh dwpdphuubiph Ynndhg: funupp, dJwutwynpwwbu,
wuhbwun Ynpwdubiph npnunwdubph Ywd whwpblsnieniutbph Ywufudwu dwupt £ Ldwu
hpwyhdwyubpnw  wphbunwlywu  pwuwywunyejwt  hwdwlwpgbph  oguwagnpddwu
hwdwp Yuwhwugyh twhitwwu nwunwlwu Yud Jupswlywtu hwdwdwjuniyegniu®:

MbGwnniegjwu  hupuhgfuwunygywtu  hwdwp  wphbunwlwtu  pwuwlywuntejwu
Yynnudhg wnwownnyuwd wdbuwlwpunp dwpuwhpwybtiputiphg dtyp
hupuwywp/hupuwywnwywnynn qbuph gnpdwénidu k:

Uh  hwdwywpgbph  (hndpu  pupuwdwpnigjuu  hwpgu  wdbuhg 2w
puuwnpyynnutiphg k, hush ytGpwpbipjw| ninpinph dh funwdp ghintwlwutbp yunnd Gu, np

5 SWt'u https://www.europarl.europa.eu/news/en/press-room/20240308IPR 1901 5/artificial-intelligence-act-meps-adopt-
landmark-law?fbclid=IwAR31dC1aGVRhC8Yp51hSo2YZIgiRXtWLnn9wgVIqFtWwg7aWU4xatH4yMUO
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gnyniRjnLu nubu wjuwyhuph Uh hwdwwnpgbn, npnup (hnyht huptwywnp Gu® W hupunipnyu
U hpwlwlwgunw untindwagnpdwywu gnpdpupwgp:’

Ybpohtuubpu Ywpnn Gu thnfubip wbwnnieniuubiph nidbph hwjwuwpwyonnyeinup b
dwpunwhpwybp bk wqgqwihtu wuywmwugniejwup:

bpwwnbuwlwu £, np wyhwnyeyuu hupupgfuwunyeniup Ywpnn £ fuwpwpdt|, Gpp
wphbunwlwu  pwuwywunyeyudp  odnywd hwdwlwpgbpu  oguwgnpdynd  Gu
wbwnejwu  ubpphu  gnpdtpht dhowdwnbint  hwdwp  Ywd, bGpp  wphbGunwlwu
pwuwlwunyjwu  Ypw  unbndwd huynnnientt hpwlwuwgunn  hwdwlwnpgbpp
Yhpwnynid Gu ommwp nidiph Ynndhg:

Pninppu hwywnup £, np wphbunwwt pwuwlwuniejwdp odnywd hupuwywn
qgtuptipny ny pninp whwnnieniuubpt U wwwhnywsd, husp whwnnyejwu uwhdwuubpht
yGpwpbpnn Jdh 2wpp fuunphpubph wnwowgdwtu wwwnbwn E: dbpohuu bu hwplwu
whinnyenwiutiph dhole Ywpnn £ wnweowgub) tnwppbip mwpwdwjuniejniuutin, dupnwdubn,
hush  hGwbwupny, hwpg £ wnwowunw, pbE Udwu wwjdwuubpnd huswyb’u  Gu
wbwnnyenuutpp ywhwwunw hptug hupuph2fuwunieyniup:

Cwjwuwnwuh <wupwwbinnyeiniup ywundwlwunpbu pwiudb)  wudunwugnyejut
fuunhpubiph, hwwnjwwbu Upgwfujwu hwlywdwpunniejwt pupwgpnid, Gpp wnwowntd
nwqiwlwu nbluuninghwubph, win pyYnd* wuonwsnt pnsnn uwppbph W UR-ny odndwd
hwdwlywpgbph ogwwgnpdnwip Yuwplunp nbp £ nwbgh W hwugbigptp wunwnuwih
hGunlbwupubiph:

Uphlunyt dwdwuwly hwply Gup hwdwpnd UG wju dwuhtu, np wphGunwywu
pwuwlwuniejwu ogqwwgnpdndp uwhdwuwiht huynnnigjuu gnpdpupwgnud Ywpnn k
twlb  wdpwwunb] wbwnywu  hupuhgfuwunyeiniup, pwuh np  whwnnyenwubpu
wphbunwlwu pwuwlwuniejwdp odinywd wnbluuninghwubph  Yphpwndwdp hptiug
uwhdwuubph bywundwdp ubpywndu Ywpnn Gu niubuw wnwyb| dGé yapwhuynnnipyniu,
pwu Gppuk: Uwwju, hwnwuowlwu £, np tpdwd wnwybiinyeniup sh ypwgunid W/ywd
sh dinuwgunud ytpngpjwi wywppbpnienwuutpnud wpdwuwagpywd fuunhpubpp:

Mbwnyejwu  hupup2luwunyEwt hwdwp d6é Juwug Gu ubpyujwugunud twl
Ypptphwpdwynwutipp, pwuph np Ypptiphwpdwynwubph dhongny wnydjw| wbinnyejwu
puwdh wbwnyeyniup W/Ywd npul wy unplyun wphbunwlwu  pwuwlwuniyejwu
dhongny Ywpnn Gu unwtw] hwuwubijhnyeinu whnwlwu gqwnunupp wywpniuwynn
nbnGYwwunynyejwup, npp Yupnn Gu ogunwgnpdti h ntdu nyjw| yhwnnyejwu , W/jwd unyu
uygpniupny, ytpohtuubpu Yupnn tu wEwnwlwu dwpdhutubph wwounmnuwywt Yuipkotipny
wnwpwot| wywwnbnGwunynyeniu, husp Yupnn £ wnwowgub) funbww wbunnyesjwu nng
uwhdwuutpny' hwnwwbu nwgdwywu npniejwu dwdwuwl:

¢ St'u Robots and Robotic Device —Vocabulary, Int’l Org. For Standardization,
[https://www.iso.org/obp/ui/#iso:std:is0:8373:ed-2:v1:en]
7 St'u Hristov Kalin, Artificial Intelligence and the Copyright Dilemma (September 1, 2016). IDEA: The IP Law
Review, Vol. 57, No. 3, 2017, kg 435-436: [SSRN: https://ssrn.com/ abstract=2976428]
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owbpwghnu Ybuwmpnuubp»' ppwlwu  dwdwuwynd Jbpwhulbine b wpdwguupbne
Yppbpwudwnwugnypjwt  uwwnuwhpubpht' wwwhndbind wlynhy  wwonwwunyeintu
huwpwynp hwpdwynwdubphg:

Uwutwghunwgywsd  gnpdwlwingyniuttpp,  huswhupp  Gu  ophuwy' UUL
Yhptipwuyunwugnyejwiu b Gupwlywnnigywdpubph wuynwugnyejut gnpdwlwnyeniup
(CISA)® L Uhwgjw| fdwqwynpnypjuu Yhpbpwuunwugnyejutu  wqgqwiht  Yaunpnup
(NCSC)?, yaunpnuwgwsd Gu Yhptip uywnuwihputiph dnupinnphugh, wwounwwunigjwu W
wpdwgwupdwu Ypw:

YUphpGpwuywwugniejw  uwywnuwihpubpu  hpbug punyeny qrpw) Gu, L
dhowqgguwihtu  hwdwgnpdwygnypiniup  swihwquug Ywplunp £ YphpGphwpdwynwdutipp
ywupubint b npwug  wpbwgwupbint  hwdwp: Nwnpnypjwu  wpdwuh
Uwfuwdbnunieniuiphg Gu.

«Pniuwbizinh Ynuybughwn'® Gypnujwyh funphpnh
Yhptiphwugwagnnpdnieiniuutiph dwuht Ynuybughwt (npp hwjinup £ npwbu «Pnipwwtionp
Yynuybughw») wnweht dhowqquiht ywyjdwuwaghpu £, npu ninnwd £ hunbipubinp L
hwdwlwpgswihu hwugwagnpéniejniuutiph nbd wwjpwpht: Wu fjupwiunwnd £ wunwd
pypubiph dhol dhouwhdwuwjhu hwdwagnpdwlgnieiniup' Yhpbphwugwagnpdnieyniuubpp
htunwpuubiint hwdwp:

Uhwynpjwéd wqqbph Yuqdwlybpynipejwu YhpEpwuyumwugnypju
Yuwnwywpwwt thnpadwgbnubph funtdpp (GGE)" wotuwwnnud £ Yhpbpunwpwodnieginiunwd
wbwnyegywu Juppwagdh unpdbp W nintignygubp uwhdwubine ninnnijwdp, ubpwnjwy’
Ypptphwpdwyndubph npny wbuwubph wpgbdwu hwdwp, huswhupp Gu ophtwy’
Jénwywt tpwuwynipiniu niubignn Gupwywnnigwdpubtiph ypw hwpdwynwiutpp:

U UhpEpwuunwugnipju wluwp L UhpEpwuunwugnipju
nwqiwywpnipyniup” bwywwnwy nwbu wwonwwub] GU Yuplnp Gupwlwnnigwdpubtinp
L pPYwhtu Swnwjnienibubpp:  GYypnwywlwu  Jdhnyjwt  Yhpbipwudunwugnyput
gnpéwlwinieyniup (ENISA) wnwugpwjhu nbip £ juwnnd wunwd wbiwunyeniututpnd
thnpdwpuunipntu bW hwdwYwpgnud wwwhnybint gnpdpupwgntd:

UphGunwlwu pwuwlwuniyegniup dwpunwhpwybp £ tbnnd twb yEnwlwu
hluwunyejwt wjwunwyuwu wwwlybpwgndubppht: Lwfuypund  wbunnyeniutpp
hofuwunipnu Ehu ppwwuwgund hpbug wwpwdpubph W puwlysnyejwu ypw' opbtiuph
Yppwndwdp Jwpswpwpnieiniu hpwlwuwgubiny:

8 Stu https://www.cisa.gov/

° St'u https://www.ncsc.gov.uk/

10 Stu https://www.coe.int/en/web/cybercrime/the-budapest-convention

' St'u https://disarmament.unoda.org/group-of-governmental-experts/

12 Stu https://digital-strategy.ec.europa.eu/en/policies/cybersecurity-strategy
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Uwlwju, wphbunmwlwu punbiGynmh h hwyn quip thnjubp £ wyhnwlwu
h2fuwunyjwtu punyep, pwuh np ny Whanwlwu nGpwluwwnwpubpt wydd Yupnnuunwd Gu
hofuwunieinu U wanbtignieinu gnpdwnnbip wjuwbiu, huswtiu bwhuyhund huwpwynp skp:

Uphbunwlwtu pwuwlwunygjwu ypw hhduwd nbfuuninghwubpp, huswhupp Gu'
unghwwlwu dbnpwtu b wngwug hwpprwyubpp, wnwowgpt] Gu holuwunyejuu L
wqnbignyejwu unp dubip, npnup Ywpnn Gu Yhpwnyb ny yhunmwlhwu nbpwywnwnpubiph
Ynndhg, huswhupp Gu' Ynpwnpwghwubpp, wuhwwnubpp W unyupuly nnpninubipp:

Uju widbuph hwdwwbpunnd hwnjwuywlwu £ wu, np ybunwwiwdbn
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ndtp  wphbunwywu  pwlwlwunyywu  unphpy  Ywpnn  Gu  dwlhwnywgb)
pwnwpwghubphtu, pohtuubphu dnun duwynpby wy Yupdpwnpwbp' juwdws ophuwy’
npwbu wbwnyjwu  pwnuwpwgh ybpgohtuhu wnol npwéd  wwpunwywunieiniuubph
Ywuwnwpdwu, ginpwihqugynn wotuwphnd wqgwihu wpdtipubph puywPdwu b wyuh htw,
npnup hpbug hGpehu Yhwugbgubu wqqwiht wpdbpubph, wqqwihu hupunigjuu L
hGunbwpwp wGwnnigjwu hupuh2fuwuniejwu Ynpuwnh:

Wuwhuny, Ywpnn Gup thwuwnbi|, np hofuwunyejuu wyu unp dubpp dwpunwhpwybip
Gu ubund wbnwlwu poluwtnEwtu wjwunwlywu wwwnlbpwgndubphu, pwuph np
wbwnyeynwubpt wylu s6u hwunhuwund nidh b wagnbgnypjwu dhwly wnpnipp L
wqquwjhu, Rt dhowqgqwjht hwppwyubipntd:

Funubiiny wnhbuwnwywu pwuwlwuntejwu W dnnnypnwywnnipjwl
thnfugnpdwlygniejwt Jwuht' Upkup, np wphbunwlwlu pwuwywuniejwl wnwypupwgp
dtd wanbignieinwu £ niubunid unwywpdwu dnnnypnwydwpuwlwu hwdwywnpgbph ypw,
W wyn wgnbignieiniup unp dwpuwhpwybiputp £ ubnnud wbnnygjwu hupuhofuwuntejwup:

Lwuph np  wphbunwywtu pwuwlwunyejudp  odnywd  nbifuuninghwubipp
Yppwnnudp nwnunw £ wybih nmwpwdjws, npwund wwjdwuwynpgwsd thnfuynid tu bwl
Ywnwdwpnyejwu  gnpdbjuntp,  Jbpohuhu'  wbwungejwu  pwnwpwghubph  hbwn
hwnnpnwygybnt dubipp L npnpnudubip Ywjwgubint gwpdwnhpubpp:

UphGunwlwt  pwlwlwunyejwt  qupqwgnudp  thnfund £ junwywpdwu
dnnnypnwywpwlwiu hwdwlwnpgbph gnpdtjwytpwp dh pwuh wnnwubipny:

Luwfu, wphbunwywu hunbynny odnwd wbuuninghwubpp thnfunwd  Gu
Ywnwywpniejniuubiph thnfuwgnbignyeiniup hpbiug pwnwpwghubiph htwn: UphGunwywu
hunbGyunny odindwd wnbhuuninghwubpp, huswhupp Gu swpe-pnebpp L Yhpunnuwg
oquwywuubipp, Ywnwywpnigniuubiph Ynndhg oguwgnpdynid Lu pwnwpwghubiphu
nbinGywunynieyniu b dwnwjniejniuubp dwwnnigbnt, huswbu twlb pwnwpwghubphu
whwwlwu dwpdhtuubph htn wybih hbon hwnnpnuygdbint huwpwynpnieiniu tnwint
hwdwp:

Gpypnpn wnhbuwnwywu huwnbi|Gywnh qunpgqugntdp thnfunwd k
Ywnwywpniejniuubph  Ynndhg  npnonudubp Jujwgubine - pwnwpwlwunieyniup:
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UphGunmwlwtu pwuwlwunyejuwdp odnywd winbjuuninghwubpp, huswhuhp Gu ophuwly
Ywuluwwnbunn  dbpndnieiniu hpwlwuwgunn  dbpGuwubipp,  ogquwgnpdynwd G
Ywnwywpnyejniubph Ynndhg' Jbpinstiine dh owpp ndjwiubp b uywgubint npnanwdubip
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hwdwp:

Gppnpn’ wphbunwwu pwuwlwunejwdp odnywd wnbfuuninghwubpp unbindnid
Gu ndh L wgnbignyeywu unp  &Ubp, npnup  Ywpnn GU Yhpwndbp  huswbu
Ywnwywnpniejnibubiph, wjuwbu £ ny wbwmwlwu nGpwlwwnwpubph Ynndhg, husu
hujwuwtiu dLuwithnfunw £ hwupwjht nhuynippuh nhtwdhlywu:

Wuwhuny, hwodh wnubind wju hwuqwdwupp, np wphbunwlwu huwnbGynp
qupguwgnup wpniiwyynw £, wjt dwpunwhpwybpubpu ne huwpwynpniejniuubpp,
npnup ybpohtuu ubipyuwjwgunud £ wbunwlwu hupuphgtuwunygywu  hwdwp, wbwp L
hwupnyjwu Ynndhg npwnhp nhunwpyytu:

Gqpwlwgnipyniu

Glutny nn9 ytipngpjwihg, Ywnpnn Gup qu| wju Ggpwhwuqdw, np wphGunwywu
pwuwywunypjwt qupguwgnudp thnfund £ wbwneniuubph  thnfuwqgnbgnyeuu  &dup
dhdjwug L  phptug pwnwpwghubph  htw, thnfund £ hwdwotuwphwihu
pwnwpwlwunigjwu nhuwdhlwu W, hGwnbwpwp, unp dwpunwhpwybpubp £ ubunnud
wbwnwlwu hupuh2fuwuntejwup:

Uwwhnwgpbint wju, np wphGunmwlwu phuwnbGynh qupqugnudp sh fuwpfupnd
whwnmwywu hupuhofuwunygniup, Ywpunp k, np whwnngeynwiubpp dJhwuht wptuwnbu’
fupwubint  wphGunwywu pwuwlwunyejwdp  wofuwwnn  winbluuninghwubph
Wwwnwufuwuwwnt qupgugntdu nt oginwgnpontdp. wju ubipwnnud § ywunuwlwpgbiph L
swithnpnohsubiph  dowynid, pwthwughynyeyuu b hwoybinmynnulwuniygjwu  fupwuntd,
ubipnpnwiutph  hpwywuwgnud  Yuwwnwnpydbihp  hGwnwgnuniyeginiuutiph  opowuwyubipnid,
huswtu uwl dh owpp optuunpwywu uwluwdbnunignutubph hpwgnpdnw, UPR-h
Yhpwnnip Ywpquynpnn hpwywlwpgh dawyned:

Lwuh np wphGunwlwu pwltwlwunyejwu qupgugnwip 2wpniuwyynid £, uplnp
E, np dbup dJdhwupt  wotuwwnbup' wwwhndbint  wphbunwlwu  pwuwlwunyejwu
ognunubtiph  hwywuwpwswih pwofunwdp b wyu, np wphbunwywt pwlwywunyjwu
qupguwgnudp shwugbiguh  wbwnyenuubph wEnwlwu  vwhdwuubph  WYwndwdp
ytpwhuynnnypjwtu Ynpuwinh, Yhpbpuwwnuwihpubph nmwpwéddwu, wqgquihtu wpdbpubph
W bwyywwnwlubph Ynpuwnh, npnup £ punhwunip wgnbigniejwdp shwugbigubu wbnnyejuu
hupuh2fuwuntejwl fuwpfudwu:
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THE IMPACT OF ARTIFICIAL INTELLIGENCE ON STATE SOVEREIGNTY

Yeghegni Babayan

Republic of Armenia, Yerevan
Advocate at "Leader & Co" Law Firm
EUA, Chair of Law, Researchear
yeghegnibabayanlaw@gmail.com

Abstract

In the context of current geopolitical changes, the concept of state sovereignty is subject to
misunderstandings, as factors are emerging in the world that have a certain impact on state
sovereignty and, consequently, on the process of transforming the concept of state sovereignty.

Within the framework of the above, we consider it important to analyze the impact of artificial
intelligence (hereinafter referred to as Al) on state sovereignty, studying how artificial intelligence-
supported technologies change social, cultural, economic and political norms and, consequently,
challenge traditional concepts of state sovereignty. An attempt has also been made to highlight the
advantages of artificial intelligence in the process of preserving state sovereignty.

Keywords: artificial intelligence, state sovereignty, traditional concepts, technologies,
autonomous weapons, cyberattacks
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wmbnGyuwundwywu  wnbuuninghwubp  hwunhuwund  Gu - wju  thnthnfunyeynwuutipp
hhduwlwu 2wpdhs nidp, npp dwpnynyejutu wwywgqwu nwuntd § wunpn? ninnniyejwdp:

huswbu «4ndu Unuwnb Lphunnx»-h dbe Gu gununwd dwpnyuwihtu hdwuwnniejniup,
npp pwgwunpnid Ep uywubine nu hnwwine Yuplunpneyniup' «dhusnbn Wundwé wywhnid &
wwwgwih  Jwpwgnypp  thwly»  wjuwybu £ wyuonp wbuuninghwubpp, npwbu
dwlwuwlwyhg «wundwdubipy, hwyb| Gu wwywgwt' nupdubing wju wnudwqu wunpng:
Sunbuwywu hwdwgnpdwlygniejwu Ywqdwybpwnientup wnphGuwnwywu
pwuwywunieniup uwpwagpnd £ npwbiu «dbpbuwh Jypw hpdujwé hwdwlwnpg, npp
Ywpnn £ Ywwwpt] Ywljuwwnbunwubp, wnwowpyubp Ywd npnpnudubp, npnup
JGpwpbpnd Gu Jwpnnt uywuwnwubph dh 2wpp hwpgbpph' wgnbgnieniu niubuwiny
htswbu hpwlwu, witwbu B Yhpunwg dhgwdwypbiph ynuws:!

Uyuhwjin £, np, wphbunwlwt pwuwlwunpuwt  wwpwddwu  unphhdy,
dwpnlwiht pwnuwpwyppnieniup pUwynfund £ Ednynighwih dh unp dwhwpnwy, nph
yGpwpbpjw] wywqwih Ywufuwwnbunwiubpp dh pwup pubinh Gu pwdwudbi: Uh Ynndhg,
wlywufuwwnbubih wwywaqwu huwpwynpniejniuutiph nt wybh pwptytghy Yywuph hnyu £
ywufunpngnud, npuinbn Jbpowwbu huwpwynp Yhuh «funngbip Yuyniu qupgqugnd
wwwhnynn nunbuwywu hwuwpwywpg' nbunipuubph pwotudwu b Ybpwpwsfudwu
wpnwp ulgpniupubpnd, Yihdwih dindinfungeywt’ wju wwhht wunwnuwh pYwgnn

! Sunbuwlwt qupgqugdwt U hwdwgnpdwlgnyejwu  Juqdwlybpwynipjwt  wwounntwlwu  Yu)p'
https://oecd.ai/en/ai-principles
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hGwnbwupubph hwnpwhwpdwdp, Yppwlwlu nt wnnnowuwwhwlwu Swnwjnyeniuutiph
npwyh wultwluwnby wény: Ujnw Ynndhg, wju pubnhg whwquwugbp Gu hugnd'
pwpépwdwjubing  wwwaquwjh wunpnaniRjwdp L wulywufuwwnbubhniejwdp
wwjdwuwynpywd nhulbph nt Juwuqubpph dwupt, npnup b hwun Gu  quwihu
wphGunwlwu pwuwlywunyewt wnmwpwddwlu nu pungpydwu oppwtwyh punujudwup
gniqwhbn: Uwwqwih Ywupuwwmbunwubpp gniquygynid Gu «pqwiht  unpyniejwn
uywnuwihpny, nph wwpwgwjn wnbluuninghwubpp nnyppu Gu quint  dwpnyuwug
Ywnwywpdwu wnhpnyphg L nwnuwnt ubhwwl «opwlwng» pLwnpnnubp Yud
YEuwnpnuwuwnt Gu Jdp funwp dwpnywug dbnpbpnid, npnup dwnwjtigubint Gu npwup'
puin ns  wjwmpnthutnwywu b hnWdwupunwywtu  qunuhwpwfunuwlwu  hbuph:
UbpGuwjwlywu nwnigdwtu  Ywnnigwwnpgbpp  htwpwynpniginiuubp G unbindt)
npnunnwywu hwdwlwpgbiph hwdwp' Ywufuwwnbubnt ogquwwntiptph
twpuwwywwunynyeynuttpp,  npnup Ywpnn  Gu oguwgnpdybt;  wuhwulwuwih
ninnnueynituupny’ fuunppubp unbndtind  twlb  wunbuwlwu  gnpdpupwgubiph
wpryniuwybivn Yugdwybipwdwu hwdwn: Pwyg b wjuwbu, hwpy £ pungdt), np 2nppnpn
wpryniuwpbpwywi hnutnfunyentup tnuwnbuntejwu pninp ninpunubpnud quiugywdw)hu
wpuwnpnnuwunyewu pwpdpwgdwu dwupt E, npu ninnuyhnpbt wunpwnwnund k
hwuwpwynigjwu Yuwuph npwyh pwpbjwydwt Jpw: bhwpyt, hwdwotuwphwihu
nuwunbiuniejwt wwundnipjwt hwdwp wjuwhuh hbnwihnfuniejniuubpp unp Gplnye sGu:
Uugnudp dbpbuwjwywu wnbwnbuniygjwup, LiGYwnpnuplwih qupqugnudp, pywjuwgndp
hwdwwwwnwujuwu dwdwtwlwopowuubipnd wpdwwnwwbu thnfub] U hwdwfuwphwjhu
nuwnbunygjwu Yunnigwdpp' pwpbjwydbing  wunbunypyjuu  ne wpryniiwpbpngegjw
wmwppbp ninpuinutip: Uwlwju, 2nppnpn wpryniwwpbpwywi hGnuitinfunygjw pungpydwu
opswuwlu wybh jwju £ tbpwnynd £ uwl Swnwjnieynituubph ninpunp, untindynid tu
inuwuinbiuntejwu wjuwhup dnnbjubp, npnup Gppbip gninyeniu s6u nwubigh| hwdwotuwphwihu
wnuwnbuniygjwu  Jdbe: Upfuwwnwuph dhowqgquwiht oniywu  «YGpwwpwlwihnfuynid»
Auwynpyby £ dp hpwyhtwly, Gpp wju wouwnwuputipp, npnup huwpwynp Ep Yuwmwpb
dhwju dwpniwug owuptipny, wydd wybh hbownnyeyudp Yupbih £ Juqdwybpwbi
wphbunwlwu  pwuwlwuniyejwt  Jdhongny: Uprynwtupnid, hwdwtuwphwjhu
wnuwnbiunygqwu  dby wbnh £ nubunwd  wpfuwwnwuph  onlyuwih  nbpwywunwpubipp
thnihnfunieinit’ hognun wphbunwwu pwuwlwunyejwu Nt nnpnnubph:

UphGunwlwtu pwuwlwunyejniut  ogunwgnpdynd £ npnonwdubph  punniudwu
gnpdpupwgnud’  JGdwdwdw| wdwubph  hwuwubhnpywu  ounphpy,  Jwpnid
wywndbpbuwubp' wybih wudnwug nwpsubind bppUubynyeniut nu segnpwgubng
dwpnywiht  upuwh  hwwlwlwunyeniup, ubppwiwugnd  wnnnowwwhniejwlu nL
Ypenipjwu ninpunubp’ twwunbiny wybh jwy wpryniupubph gpwugdwun:

Pwuwnnpbtit, dwpnnt Ynndhg uwnbndywd wphbunwywtu pwuwywunyeniup,
ounphhy dbpbuwjwywu nwnigdwu, wpnbu gbpwqwugnd £ unyupuy pp uwnbindnnh
ghunwygwlwu Ywpnnniginiuubipu nu hdnniegjniuubipp, b wnujwqu wju wwhhtu, upw
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hwdbdww, dwpnniu dpgnitwy U nupdund dhwju hnyqgbipu nu unbindwagnpdwlwu
Shppp: Pwyg uw' ubpyuynid, huy wwwguwih Jwupht unyu Junwhnigjudp funub) stup
Ywpnn:  Upusnbn  wwwqwih  wbuwlwu  nbGuwp  Ywpunp £ dh 2wpp
npnwwwwdwnutpny:  Unwoht  hbppht,  hwdwoluwphwiht  nuwnbunieniunwd
wwhwuowply nwbignn woluwwmwwntintph wwywaqwu Ywufunpnobiin huwpwynpnypinwu k
wmwlhu pwnwpwlwunyenu  Jywynnubipht  ywwpwuwnbint Yppwlwu  Spwagpbp ni
Guwdnpbint  hwdwwywwwuluwu  Yupnnniggniuubp ne hdnngeynaiiubp’ pun wyn
wwhwuowpyh, huly wlhwwmtbpht pEny; £ wvwhu punpb  hGnwulwpwhtu
dwutwghwnieynibubp: <wdwdwju Kwdwoluwphwiht - nunbuwlwu  $npnwdh 2022
pYuwlwuh quwhwwnwlywuubph' wnwohlw hhug wwpyw pupwgpnd hwdwotuwphwhu
nuwnbiuniginiup unbindtiint £ 150 dhihnu unp wbfuuninghwlwu wofuwwnwnbinkp, huy
dhus 2030  pqwywup’  woluwwmwwmbntph  77%-h  hwdwp  wwhwuoybint &
wbfuuninghwubph  pdwgnenu?: - Cun npnud,  Jdhusk ybpobipu  wphbunwywu
pwuwlwunieniup  Ypbwwinnd Ep gwdp npwywynpnd  niubignn - wifuwnwnbinbpp,
ophuwl' kdwu nu gwdp npwlwynpdwdp wotuwwndp hnfuwphubind wpunwnpuywu
Uowuwynipjwt  wnwyb]  wpunwnpnquywu  nnpnnubpny:  Uwlwju, dbp  opbiph
wphbunwlwu pwuwlwunteiniup (nwdnw § fuunhpubp, niup depindtiint bW tnpuwdwpwubint
Ywpnnnieyntu (ChatGPT), Ywpnnwunud £ wubpbwlw)tih wwwnybpubp gbubpwgub) (Dall-
E), uwntindt] hpwowih Gpwdonnyenu (AIVA): Npnp pwpép npwlwynpnd nwubignn
dwutwgbwubp, puswhupp Gu'  nwnhninqubpp, Jwpnpwuwubpp,  hudbubpubpp,
hpwywpwutbipp, pdhoyubpp, nwuwpunuubpp L wyu, unyuwybu bGupwlw Gu
wphbunwlwu pwuwlwunigjwdp thnfuwphudbint nhuypt: Wu wdbut wfuwwnwuph
dhowqgguwipu oniywt ybpwok| E pnugpwdwpunh nhugh, npuntn dpgnd Gu dwpnhy nt
nnpninubipp: buly nhugnd owhudwwn sbu fuwnnd: <bnbwpwp' dbq, wju nbwpnd’
dwpnywug, wuhpwdbon £ dhwynpti wywnbdhwlywu dhowdwiph, Yuwnwljwpdwu
dwpdhutGph L wnunbunyywt  owupbpp,  npwbugh  wwwhnyyh  huswbu
Ywpnnnigyntuubph nu hdwnnenitubph wpnhwlywuwgnud, wjuwbu § 2wpnibwlwlwu
Uppeniyeiniu, pun wuhpwdbonnpyut' Jepwdwutwghunwgnd' wwywgw woluwwnwuph
ontwinud  Jdbg  dpgwlygwihu - wwhbint  hwdwp:  UphGunwwt  pwtwywunygjwt
wmwpwdnwt  ninnwyhnpbt - wunpwnwnunwd £ wumbuwwu  wéh nt dhowqquihu
dpgniuwynipjuwu  Jpw'  pwpdpwgubin - wpnwnpnqulwunygniut ne fupwubing
unpwpwpnieiniup: McKinsey Global Institute-h quwhwwnwywuubpp gnyg Gu wwihu, np,
wphbunwlwu pwuwywunyjwtu sunphpy, dhusk 2030 pyYwlwup hwdwotuwphwihu
nunbuwlwt wynhynieniup Yupnn £ wybwuwy onipg 13 wnpu UUL nnwpny, huy
hwdwtuwphwihu Ynunwuwihu <GU-U" 16%- ny3: Cun npnid, unyu hGunwgnunnigjw

2 World Economic Forum, “Why are young people not prepared for the jobs of the future?”, Oct 12, 2022, available at:
https:// www.weforum.org/agenda/2022/10/why-are-young-people-not-preparing-for-the-jobs-of-the-future/

3 5 McKinsey Global Institute “Notes from the Al frontier: Modeling the impact of Al on the world economy”, September
4, 2018, https://www.mckinsey.com/featured-insights/artificial-intelligence/notes-from-the-ai-frontier-modeling-the-
impact-of-ai-on-theworld-economy
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nyjwijubpny, qwpqwgnn n. qupqugwd Gpypubph  hwdwp  wphbunwywu
pwuwlwuniejntthg ognunubipp wnwpptp Gu |hubine: UphGunwlwu pwtwlwunyejui
wnwowdwpwnhly Gpypubpp Ywpnn Gu unwtw] |pwugnighs 20-25% gnun inunbuwlwu
ognunubp, dhusnbin qupqugnn Gpypubpp' punwdbup 5-15%* Wu wdbup, wnwohu
htipphu, pwwlwu |nipg ubipnpndutip £ ywhwugnid: 2021 pwlwuh hwdbtdwun 2022
pUwlwuht wphbunwlwt pwiwlywunEwutu ninnywd  dwutuwynp  ubpnpnudubpp
udwqgby Gu 26.7%-nd’ Yuqdbingd 91.9 dipn UWUL nnjwp: Ujnw Ynndhg, 2022 pdwlwup
ubpnpnudutipp 18 wuqwd gbpwquugk] tu 2013 pwlwuh ubpnpnudutiph dwywip:
Cunhwunyp  wndwdp, 2013-2022 pwywlubph  pupwgpnd  wphbunwlwu
pwuwlwunijwut ninnwd dwutuwynp ubipnpnudubph wwpblwu dhoht wéh inbdwp
Ywqub] £ 45.1%: buswbu Ywpbh Ep Gupwnpb, wphbunwlywu pwuwlwuniejwul
ninnywd ubpnpnudutipnud wnwowwnwpp UUL-U E, npp 2022 pdwlwupu 47.4 djpn UUL
nnuph ubpnpnud £ Yuwwnwnb, husu punhwungp dwutwynp ubipnpnwiubph 51.6%-uU £ nt
3.5 wuqwd gbpwquugnd £ hwonpn wdblwywwn ubpnpnuubp Yuwwpws Gpyppu’
2huwuwnwupu (13.4 djpn UWUL nnjwp)®: UphGunwlwu pwuwlwunygjuut  ninnjwd
dwutwynp ubpnpnudubpnud 2022 pwlwupt wnwowwmwpubph pYnd Gu UL
Fphwnwuhwt (4.37 Jdjpn UWUL nnpwp), bupwtp (3.24 djpn UWU'L nnjwn), <unyuunwup
(3.24 yjpn WU'L nnjwin), Cwpwywihtu Ynpbwu (3.10 djpn WU'L nnjwin), Stpdwupwu (2.35
dipn WU'L nnpuip) W wyju: 2022 pwywuht wdbuwowwm ubpnpnudubp ubipgpuydwd hpd-
twlwu npnpnubpu Bu pdoynieiniup b wnnnowwwhnieiniup (6.1 djpnp UWUL  nnjwp),
wnyjwiutiph Yuwnwldwpndp, dowynwdt nt wdwwhu wbfuuninghwubipp (5.9 djpn UWUL
nnwp), dhuwnbiup (5.5 dpn UWUL nnpup), YhpGnwudunwugnienitup b indjwijubipp
wwonwwunyeniup (5.4 dphjhwpn UWUL nnjwp): <wdwofuwphwiht inunbunygjuu dby,
wphbunwlywu pwltwlwunyeuu nwpwddwup gniqwhtn, Juwpunp £ nunund twl
ninpunhtu ninnynn Ynpwnpwinhy ubpnpnudubph ybipindnieyniup: 2013-2022 pwlwuubipp
pupwgpnd Ynpwynpwuinhy ubpnpnudubph nmwpbywu dhohtu wéh wnbdwp Ywaqdb) £ 37.2%:
Cun npnud, 2013 pdwywuh hwdbdwwn 2022 pwlywuhu Ynpwynpwwnhy ubpnpnwdutiph
Swywiu wybjwgb| £ dnin 13 wugwd® Yugdbing 189.59 djpn UUL nnjwip: UGS nbp nu
Ywplnpnieniu Gu unwunwW wphbunwlwu pwuwlwunyejwu Ytpwpbpw| wybunwlwu
pwnwpwywuniejwt  dowynwu  nt ppwlwuwgnwp:  <wdwdwju 2023 pywlwup
«Uphbunwywu  pwuwlywunpjuwu  hwdwehy» qbynygh wdjwiubph’ 127  bGpyph
opGuunpwlywu  wywbph  JGpnwwnyeyniuhg wwpqytp E,  np «wphbunwywu
pwuwlwuneiniu»  pwnwlwwwygnyeniup  wwpniuwynn  twjuwgdtph phyp 2022
pUwywuhtu hwubp £ 37-p' 2016 pqwlwup deyh gnfuwpbu, puy wphbunwywu
pwuwywunypjwt Jwuht qupqugdwt nwqdwywpniginiu niuh wofuwphh 62 tpyhp:
Ywuwnwu, 2puwunwup b Dhujwunhwtu wnwohuutiphg tu, np 2017 pYwlwuhu

*Unyu nbinnud
3 Artificial Intelligence, Index Report 2023, p. 171, https://aiindex.stanford.edu/wp-content/uploads/2023/04/HAI_Al-
Index-Report 2023.pdf
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wwonnuwwbiu punniutight wphGunwlwu pwlwlwunyejwu Ybpwpebpjw] wqquihu
nwqdwywpniejniuutip, huly 2022 pwywuht tdwuwunhwy nwqdwywpniejniuutbp dowybg
nL punnwubip Gu hunwhwu ni whjwunp®: Uywnnnubph ywounwwunygjuwu ybpwpbipguw;
hwpgbipp unp wpnhwlwunieiniu Gu unwgb;: Uju ninnnipjwdp jupgqwynpnwiutGpu
wuhpwdton Gu wwpwupubph nu dwnwjnieniuubph wéwnpp hnwwih, wuynwug,
Ynnduwlwnyentuhg ni funpwlwunye)niuhg gbipd wwhbnt hwdwp: <wdwotuwphwjhu
wnuwnbunyejwtu hbin Yuwwywsd Jybpoht wnwphubph hpwnwpényeniuubpp (Yihdwjwywu
thnthnfunyeyniutiip, COVID-19 hwdwdwpwy, nnw-nypwhtwlwtu wywunbpwgd W npw
htinuwupny' wwpbuwjhu, Lubpgbnply dquwdwdbp, Jwunwlwpwpdwu onpwubph
fuwwunwubp W wyu) «uwnp gugninh»  wagnbgnyeiniu Bu ennbl  wnwugpw)hu
nwpdubiin  wnuwnbunigjwu  Ywyniuneniup: - Wu  hwdwwnbpunnd  wphbunwywu
pwuwlwunuyeyniup  dh Ynndhg'  «nguswgunud», huly  dinw Ynndhg'  «unbindnid» k&
wpryniuwpbpwywu  wwppbp  §nintp’  hwugbgubind  nbunipuubph  pwofudwut  nt
Jbpwpwofudwup' puwywuntu b dbg hwdwp hwwnuh Jwunuubpn  nbnuownpdbph
fuwpwpdwllu nu wnunbuwlwu gugnuubpht, npnup YyGpwhulyybiine nt Yuwpgquynpybipne
Ywphp nmubu: Uphbunwlwt  pwlwywunyewt ninpnht ninnywd  ubipnpnudubiph
ytGpmnwnyeinwup gnyg £ wwihu, np hwdwfuwphwiht  nuwnbunygjut  unipblunutipu
wpnwp fuwnh Ywunuubipn s6U hunbgpynid wyju gnpdpupwgubphu, husp Ywpnn k
yGuwmpnuwgul  wbluuninghwubpp  Jh pwuph gbphotunn  fuwnwgnnubph  &bnpnud’
futinntiny dpgwygnieiniup b funspunnunbing unp dwutwyhgubiph dnwnpp ontyw: Nwinp
ontjwih dpgwygnipjwt Yuwpgwynpnup Yupnn £ bwywunb] hwjwuwp dpgulygwhu
wwydwuubph wwwhndwup' Ywufubind dGuwounphwihu gnpdbjulbpup b fupwubing
wnnn9 dpgwygnieiniup, npp YGluwywt Uowuwynientt nwuh  unpwpwpnigjwu b
wnunbuwywt  wbéh hwdwp:  <wdwfuwphwiht  nunbunyejwu  wnnuwing, hwonpn
Ywpunpwgnyu dwpunwhpwybpp  ndjuiutpph qunuupnigjwu b wuwnwugnyejuu
wwhwwunwu £, pwuh np wphbunwwtu pwuwywunieniup hGuynw £ huluwjwluwu
pwuwynipjwdp nduiubph Jpw, husp nipg dinmwhngnuyeniuuph nbnphp £ wwipu:
Uudtwlwu wndjwiutph wwowmwwunientuu huswbiu winwlwu, wjuwbu £ dhowqquiht
dwlwpnwyny npnawyh nt phpwfuwht pwyibp £ ywhwugnid: Ujuwyhuny' wphbunwlwu
pwuwywunientt wpnbu  wugpobith hpnnneyntt £, npp 2w nbiwypbpnd - wuqud
wwpunwnpnud £ ubithwlwu  fuwnp  «fwunuubp»  dbp Yuuph,  wofuwwnbiunéh,
inuwnbiunieiniu qupbnt Yybpwpbnjw: UphGuwnwywu pwuwlwunieiniup
huwpwynpnyeynwutbp £ unbindnid wnuwnbunieniuutph hwdwgnpdwygnipjwu, wbh ni
qungugdwl punujudwu hwdwn' fupwubiny dhowqggquiht hunbgpndu nu uywunbing
hwdwotluwphwiht  nunbunyeuu  dby gnpdpupwgubiph wpniuwywlwunyEjwuu  ni
wlfuwthwunyejwun: Uhwdwdwuwly, «dbinwih» hwlwnwy Ynnund
wulwufuwwnbubijhnyeinttt nL wunpnoneinitlu Gu, npnup Ywpnn Gu wnwowgub| huswbiu

6 Artificial Intelligence, Index Report 2023, p. 184, https://aiindex.stanford.edu/wpcontent/uploads/2023/04/HAI_Al-
Index-Report 2023.pdf
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hpwlwt nhultp n uwywnUwhpubp hwdwouwphwiht wuwmbunyEywu  nt N9
dwpnynypjwu  hwdwp, wjuwybu £ 2w nbwpbpnd  opowltwnnipjwt  dby  nubg
nwywnpwlywu wnbunyenutp nu nunnwhunwwu «ugbuwpubp», npinbn nindwgynid |
wphGunwlwu pwuwlwuniejwu nGpp. wjupwu, np Yybpgohtuu, ubithwlwu wnpdbpubpny nt
Eehywywu unpdbpny wwjdwuwynpywd, ufunud £ Yunwydwpb] dwpnyuwug: Pw)g, tGeb
unyuhuy hwjwwnwup upwt, np wphGunwlwu pwuwlwunyejwu «<hbinlind» hubnt Gu
wdtuwfubjwgh Jdwpnhy, npnup Ywpnn Gu ninnnpnb) hpbug unbndwsd «hpblighu», skup
Ywpnn wjupwt wwpqwdhwn pub]p Nt dnwdk, np wyn dwpnhy dhon  (hubine Gu
wdbwpwpnwywup:

Gqpwlwgnipynit

2nppnpn - wpryniuwpbpwwu - hGnwidinfuneiniup, npp uwhdwund £ Unp
wnbfuuninghwlwu nwpwopowt, wnwowgund £ Jd&d dindinfunigyniuttp wofuwphnud'
ujuwd wnuwnbuniyeiniuhg  Jdphusk  unghwjwwu  hwpwpbpneniuutip:  UphGunwywu
pwuwlwuntejniup (UR), npwbtiu wju hbnwihnfunigjwt gjfuwynp 2wndhs nidtiphg deyn,
ntuh hwdwotuwphwihtu dwlwpnwyh wgnbignieginiu huswbiu wpryniwwpbpwywu, wjtwbu
kL Swnwjnuyeyniuubph  ninpunutipnud:  UP - wnbhuuninghwtbpp, ulfuwdé dbpbuwjwlwu
nwnignwihg dhusl wdunndwunwgywd wypngbuubip, thnfund Bu wpluwwnwupwht ondyuit’
untindtiny unp huwpwynpnipynibutip, pwjg twl uwywnuwihpubip, npnup Ywwywsd tu
«eYwjht unpynypjut» U w2uwwnwupwihtu wntntph Ynpnwwnp htw:

Uhusnbtin ~ UP-Uu Ywpnn £ pwpdpwglb]  wpunwnpnnuywunieniup,
unpwpwpniginiup b hwdwotuwphwiht  dpgniiwynyeynup, wjit bwb ywhwugnd k
nwnpNRINW Whnwywu pwnwpwywuniejw, ubpnpndutph b Yppwlwu dpwagptipp
qupgwgldwt hwpgbiphtu: UR nmwpwénudp intnbuwywt wdh pwpdhs £ nununwd, uwlwju
npw ubpgpwydwu hwdwp wuhpwdbon Bu pwgdwyh ubpnpnwubp’ eE dJwuuwynp, pH
wbunwlwu  Jdwywpnwyubpnw:  Lbpnpnudubph 6hoin ninnnpnnudp,  Ypprwywu
hwdwlwpgbph thnthnfunigyniuutipp, huswybu twb wbjuuninghwubph  qupgqugnwiu
wuhpwdbtionn Gu wjuwyhup Jwutwgbinmubph Wwwnpwundwu hwdwp, ndpbp Yupnn Gu
wpluwwnb| mbfuuninghwubiph htiw U synpgubi hpbiug dpgwguht nhpptipp:

Wu  wbjuuninghwywu  hbnwihnfuniyegniup,  wjunwwdGuwjupd, ny  dhwju
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Abstract
In this article analysis the role of artificial intelligence (Al) in the modern world, highlighting
its opportunities and challenges. It examines AI’s impact on the global economy, labor market, and
social sectors. In this article explores how Al can contribute to increased productivity and sustainable
development while also posing ethical and economic risks. Emphasis is placed on the importance of
investments and education to ensure future competitiveness.

Keywords: Artificial intelligence, technological development, automation, investments, global
economy.
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Abstract

The scientific article is related to artificial intelligence and its role and significance in the field
of healthcare law. During the scientific research, extensive literature related to the field was studied,
as a result of which the most relevant problems were highlighted, questions were raised, and possible
ways for solving or overcoming them were presented.

Keywords: Artifical intelligence, healthcaree law, legal regulation, gaps in law, problematic
inssues.
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