I «PAKAMJIU TEXHONOTrUSNIAP: UKTUCOAMET BA TABJIUM
TUSIUMHUHU PUBOXKJTAHTUPULL TEHOAEHLIUATIAPU»

Xankapo unMumn-aManum KoHdpepeHuus

«LULWMPPOBDBIE TEXHONOIN'MHU: TEHOAEHLUMUU PA3BUTUSA
AKOHOMUKU U CUCTEMbI OBPA3OBAHUSA»

Me)xayHapoaHasa Hay4yHo-NpakTuyeckasa KoHpepeHuUs

«DIGITAL TECHNOLOGIES: TRENDS IN THE DEVELOPMENT
OF THE ECONOMY AND THE EDUCATION SYSTEM»

International scientific-practical conference

MATEPUAINAPMU
TYNNAMM

(' 2022 itun 9-11 Hos6pb )




UDK: 338:6I12.15.7(575.1)

“PakamMiM TEXHOJOTUSJAP: MKTUCOAUET Ba TabJIMM TU3UMHHHM PUBOKIAHTUPUILL
TEHACHIMUIapU MaB3yCHUJATr XajlKapo WIMUK-aMalIni KOH(PEepeHUs MaTepraliapy TYIUIaMH
(xopwxkuii KaTHanrauIap umrupokuaa). — T.: TANY, 2022. — 309 6.

Xankapo uaMui-amMannid KoH(epeHIus: MaKojJanap TYIJIaMUTra MaruCTpaHTiaap, UIMUN
TQIKUKOT HWLUIApUHU OJIMO OOpaéTraH M3/IaHyBUM Ba TAaJAKUKOTUMIAp, MAas3Kyp coxa
MyTaxacCuciapu xamjaa rnpodeccop-yKUTyBUMIAPDHUHT WIMUN HILTIAPU KUPUTHITAH. XalaKapo
WIMUN-aMaliiid ~ KOH(EpeHIMsT TYIUIAMUHA ~ pakaMJId  HKTHCOAMETra  MOCHAIIUIITHUHT
€HJAllyBJIapy, pPaKaMJId UKTUCOAMETHUHI  3aMOHABUM  TEXHOJIOTMSIAPH, HUKTUCOAUET
TapMOKJIapUHU paKaMJIalITUPUII XamMJa TabJIUM TU3UMHMHU PaKaMJIM aBJIOATA MOCJIAIITHPHII
Ka0Ou macananapra OaFuIUIaHTaH WJIMHAK MaKoJIa Ba T€3UCAp TAIIKWI STraH.

Taxpup xailbaTu paucu:
K.A. lllapunos — T.¢.1., mpodeccop

Taxpup xailbaTH ab30JapH:

ML.IL. Do — u.¢.a., mpodeccop

I' K. A6aypaxmanoBa — u.¢. 1., mpodeccop
C.C. I'ynsimoB — u.(. 1., akaieMUK

T.C. Kyukopos — u.¢.1., mpodeccop

M.K. Abnynnaes — u.¢.¢.a. (PhD)

A.A. A6unoB — T.¢.H., TOIEHT

A.B. bo6oxxonoB — u.¢.¢.a. (PhD)

b.P. BadoeB — u.¢.H., 1ouext

P.X. HacumoB — T.¢.H., TOLIEHT

Takpusuniap:
A.T. KenxabaeB — u.¢.1., mpodeccop
A.T. lllepmyxammenioB — u.¢. 1., mpodeccop

Masxkyp mynnamea Kupumunean MamepuaiiapHune MA3MYHU, YHOG2U Kelmupuiean
MAbIYMOMAAP 84 MEEPULL XYHCHCAMIAPHUHS MYSPUNUSULA XAMOA KEIMUPUTISAH MYCMAaKUIL QuKkp-
Mynoxazanap Y4y MyaiiuQaapHume y3napu Macvyioupiap.

© Towkenm dasram ukmucoouém ynusepcumemu, 2022




PekTOpHMHI KUpUII CY3U

Accaiomy ajlalilKyM aHKyMaH MIITHPOKYNJIAPH, MEXMOHJIAP Ba KaJApJu
ycTo3Jap!

ByryHru KyHaa Y36eKHCTOH IApOUTH/A PAKAMIN HKTHCOANETHH PUBOKIIAHTHPHIIHIHT
KOHYHMSTIApH, TEHACHIMSJIADH Ba HWMKOHHUATIAPWHHU, XyCyCaH, 3aMOHaBHH axOopoT-
KOMMYHHUKAIMS TEXHOJOTUSIIApU XaM/Jla paKaMJIM TEXHOJOTHSUIAPHUHT UKTUCOAUETHUHT TYpIIU
coxayapura Kupu0 OOpHII IapakajapuHy WIMHUHI acocia YpraHuIl HUXOATAA 1013ap0 aXxaMHsIT
kacO sragu. Batannmu3 TapakKu€Tu Ba MCTHKOOIM, MaMJIaKaTUMHU3[a KEHT KyJamja amaira
OIIUPUIAETIAaH  UCIOXOTJIApHUHT  MyBadPakusTH  MWIUIUA  UKTUCOAUETUMU3IA  STHTH
WHHOBAIMSUTAPHHU KOPHUH Kuiuiira 6eBocuta 6ormmkaup. [y cababnu pakamiin HKTHCOAUETHH
TAKOMWJIJTAIITUPHUILL, YHUHT UKTUCOAUMN, CUECUN, MKTUMOUN Ba XYKYKHI acOCIapUHU WJIMUK-
aMaJuil KUXATIaH TaJKUK OTHUII, pakaMIM TEXHOJOTUsUIapAaH WKTUCOAUETHUHT Oapua
coxanapuaa camapanu (poiganaHuI MyXUM axaMusT KacO 3TMOK/IA.

Mumuii  MKTUCOAMETHUHT  pakaMiIiM  CEKTOPUHHM  PUBOXKJIAHTHUPHUII  MacallacH
V36exncronma maBIaT mapakacura KyTapuiaran Oyim6, Oy 6Gopaga KEHr KyIaMiad dopa-
TaAOMpiIap amanra OIHUPWIMOKIA. MaMjakaTUMU3[Ia pakaMid HKTHCOAMET Ba 3aMOHABHMA
ax00pOT-KOMMYHHKAIIMS TEXHOJOTHSJIAPUHU PUBOKIJIAHTUPHUII I03acHAaH KaTTa UIap OJIuo
OOpHIIASTITH.

KenaxakHUHT pakamyii CaHOATUHHU SIPATHII - WHCOH KalUTAJIWHU PUBOXKIAHTUPHUII
JapakaCUHH OIIMPHUILl OPKAJIM MaMJIaKaTHU pakaMJiId TpaHC(HOpMaLUSICUHU UILTA TYIIHUPUILIHH,
TaBIUMJIA TE3KOP CyphaTiapAa pakaMid Y3TapTUPHUIIHU Tanald KHIIaIH. Byrynrn xyH
ayIUTOpUsUIapu YH MWI aBBalNTWIApUIAH >KyJa Karra (apk KWwiaad Ba CHUH(] XOHalapu
3aMOHaBUU KoMIibloTepiaap, 1Pad, mmanmernap, cMapT-nockanap Ba OolIKa TypAard TabJIUM
TEeXHOJOTUsIapyu OwijaH KuxosnaHraH. JlyHEHWHT Oomka Kkoinapuma Oynranu Kabw
V36ekucTonna XaM paKkaMuId aBJIOJAHMHI €TTH SKPAHIHM aBIOJH - TEJEBH30pP, KOMIIBIOTED,
TIaHImeT, Tabnet, gabdner, cMapTdoH Ba cMapTcoaTiapu naiao Oynau. byrnmai 3ud pakamian
MyXUTra sra Oynaum Ba y OwilaH OOMMHH ¥3apo MyHocabaT HaTmxacuia OyryHTH KyH
tanabamapuHUHTr (UKpiamy Ba axOopoTiapra MIUIOB Oepull kapaéHiaapu OJJAUHTH (UKP
IOPUTHII Ba ax00poT xkapaHnapuaan TyOmaan dapk Kuiaau. Pakamim aBimon oTa-oHaIapuMu3
yprairas yciny6aa YKUTHWINIIY MyMKHUH Mac Ba OYIMacinuru Xxam kepax. by aBinogau ykutumia
KOpa Jocka Ba oK 0ypaaH ¢oigananum MymMmkuH smac. Kopa nockanu okura Ba OYpHH Mapkepra
Yy3rapTUpHIl Xed HapCaHW y3rapTHUpMalaW, sS’bHA 3aMOHABHI TaylabaapHU OWJIMM OJIHMINTAa Ba
MexHat 0o30puaa MyBadhakusITra IPULIUII KYHUKMaJIapuHU PUBOKIAHTUPHUIITa YHIAIT YCYIH
Oyna onmaiinu.

AXO0OpOT Ba KOMMYHHUKAIUS TEXHOJOTHsJIApUTa AacOCIaHTaH WHHOBAIIMOH TabJINM
TEXHOJIOTHSUIApU Ba JUAAKTHK MOJEJUIAPHUM OMMAaBHI Ba camapaid KyJulall OpKaJld TabJIUM
TU3MMHHHA pakaMJjIu aBioara mocnamrupum 3apyp. Uy Owman Oupra, TabauMm skapaéHuaa
TaJKAKOTIa acoCIaHraH EHaanryBaH (haos GpoiiiamaHuii J03UM Ba Oy OMIaH MU TaIKUKOTIa
TanabaJapHUHT KYHUKMaJTapuHU PUBOXKIAHTUPHUII Ba IT-KoMIleTeHIusATa acoCIanral M>KOIHi
KOOWJIMATIAPUHU Ba WKOIUH (PUKPIIANUIAPUHY IAKIIAHTHPUII MYMKHH.

AXOOpOT Ba KOMMYHHMKAalMs TEXHOJOTHSJIApU — TabJIuM TU3UMHAArd Oapua
MyaMMoJjiapra €4MM 5Mac, OaJKu pakamMiId aBJoJl YYyH Mabpy3ajap Ba CEMUHapJIapHU
MabJIymMoTiapra OOl Ba HMHTEPAaKTUB KWIMO amanra omwupuml Bocutacuaup. LlyHE xam
TabKUIA0 YTUII JIO3UMKH, VKATYyBUMJAp TanaOaJapHUHT HXTUEKIApUTA WYHAITUPHUITaH
nHTepdaon YKyB KapaCHUIa aCOCUI POITHU caki1ad Koiaau. bomkaya Kumo aTrania, pakaMmian




acpia TabJIUM KaiTa KypHO YMKWINIIK Ba TABIUM MapajurMacu Y3rapTUPUWIUIIN MAPT, YyHKA
Tanabanap OpTUK aHbaHABUH yci1yO/a YKUIIHM XOXJIaMaluiiap Ba YKUTYBUWIap XaM Oy kabu
OlaTUH yCyJIJ1a YKUTUIIHA 1aBOM ITTUPULUIAPU KEPAK HMAC.

Hlynnait sxaH ymdy Myammosap Ba yCTyBOp BazudagapHHU Xajl STHILITa KyMaKJIalulyBYH
WIMUAK Takiaud Ba amMaauil TaBcHUsIap UIUIA0 YMKHII Ma3Kyp aHKyMaHHUHI acOCHUH MakKcaau
XHUCOOIaHaAIH.

ViinaliMauku, amwKyMaH JaBOMHAA 10M3ap0 MyaMMoJap dYyKyp TaxX/IWil KWIMHAIM,
KUMMatiu (ukpnap Ounaupuiaad Ba aMaldvii TaBcUsulap wunuiad yukuinaau. by Oopana
KoH(epeHIMsI1a MINTUPOK dTaétraH Oapua Mabpys3auwiap, mpodeccop-YKUTyBUHIIap,
amManueéTynu-MyTaxaccuciap Ba WJIMHH U3JIaHyBuUMjapra MyBadgakusT THIAraH XoJjaa
aHmKyMaHHU OYUK 710 YBJIOH KUaMaH.

DBbTUOOPJIAPUHTHU3 YUYH paxmart!

T/IHY Pexkmopu
npogheccop K. lllapunos
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Annotation

Machine learning is one of the hot areas of research in economics and finance. In this paper, we
critically review the literature dedicated to machine learning based applications of economics and
finance. Our review outlines applications in customer services, trading strategies, marketing
strategies, commercial platforms, and risk management. Our data selection and analysis
procedures were performed with a pool of more than 50 key articles that hold high value for
academic communities. Filtering process of review paper is based on content generalization and
key word-based analysis. Findings of this thesis suggest that artificial neural networks and support
vector machines are widely used techniques of machine learning in economics and finance. The
paper concludes the review with implications and suggestions for further research directions.
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Introduction

As a part of artificial intelligence, machine learning is used to train computational models to
perform human like actions based on a dataset. Knowledge generation is main direction of applying
machine learning in economics and finance since it has the potential to make prediction and retrieve
new information. This potential support decision making and strategy building by reducing the risk
and uncertainty. In the area of economics, the superior performance of neural networks and
supervised learning models in forecasting, processing, and classifying data have made popular in
areas of finance and economics [1-5].

A typical example of machine learning applications in economics is the energy economics with
the applications of oil and gas processes, wind energy systems, and power load forecasting. Another
field of machine learning application is financial services that process transactions and contact with
customers. In this regard, neural network techniques provide best solutions such as market related
problems, price optimization, investment, firms, and customer’s optimal behavior.

Methods

The methodology that is used in this thesis is key word-based search and content generalization
methods to extract relevant content from literature. Using the rich set of keywords and journals, and
by double checking the paper citations, we aim that our comprehensive search outlines an unbiased
review of the current literature. Three specialized economics and finance journals (Energy
Economics, Annual Review of Economics, and experimental finance) contain a large set of papers
on the boundary of economics and finance. We include them in the review because the surveys written
on market forecasts (e.g., Weron, 2014) provide gives profound and more specialized coverage of
those types of papers. Some articles published in journals not devoted to economics may be
overlooked by our search (e.g., local economics or computer science journals or technical conference
proceedings). As a result, the article [1-10] we provide are probably higher than those one may find
in traditional bibliometric sources like Scopus and the Web of Science. As opposed to only offering
a statistical analysis, our objective is to create a thorough review of the content and methodologies of
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most relevant publications (published in high impact journals), therefore this is only a minor concern
for us.

Results

If some major players employ these technologies and improve market efficiency by better
incorporating latent information into equilibrium prices, the benefits may even decrease. This is a
significant obstacle for many ML-based forecasting applications in the field of energy economics.
We think machine learning (ML) has a greater potential for application in modeling and predicting
market risks. In particular, ML approaches can increase the effectiveness of risk management
strategies if network models and shock propagation on equilibrium variables are integrated.

Because the accuracy of each model critically depends on aspects like the type and structure of
the problem, the available data, and predictions, we do not compare or rank the performance of
various methods in this study.

The applications of various ML techniques to the economy and finance were the subject of a
thorough literature analysis. From the thorough assessment of the literature, we derive the following
main conclusions: The most prevalent approaches are SVM, ANN, GA, and PSO; the most popular
application domains are crude oil and power price prediction; and most studies employ structured.
There aren't many publications that process unstructured and qualitative inputs using machine
learning, and DL approaches have unexplored potential.

Discussion

The application fields and techniques covered in this paper should give readers a broad
overview of the state-of-the-art in the industry. Young researchers may use the reported status quo to
launch original and cutting-edge research projects. Like other economics domains, combining more
transparent economic-driven models with ML systems of the black-box variety is a sizable next step
for the energy economics/finance industry. Additionally, the field can gain from implementing
underutilized cutting-edge technologies like DL techniques used in other scientific fields. A word of
caution, though: utilizing more advanced algorithms can only provide limited gains for price
predictions due to the extremely efficient markets for the primary energy commodities.
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