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AHAJII3 EMOLIMHOI'O 3ABAPBJIEHHS TEKCTY JJIS
IHPOI'HO3YBAHHSA JAHUX HA PTHAHCOBUX PUHKAX

Binannbkwii HaIliOHATHHUN TEXHIYHUHA yHIBEpCUTET, BiIHHUTA

Awnortanis. IIporHodyBanHs naHux Ha (IHAHCOBHX PHHKAax € aKTyalbHHM 3aBJAHHSM B CY4aCHOMY CBIiTi, OCKUJIBKH 3Mora mepenbdadaTti
HAIpsIMOK PyXy PUHKY JOIIOMAarac iHBeCTOpaM YHHKAaTH OYEBHIHHUX PU3UKIB Ta MO30yTHCH JOAATKOBHX (iHAHCOBHX BUTpaT. Po3pobieHo
6araTo pi3HI/IX TOpI‘iBeJ’ILHI/IX HHHT[I)O])M JUIsT IIBUAKOIO OTPUMAHHS MOCTYIy OO BEJIHMKHUX MaCI/IBiB iCTOpI/I‘{HI/IX JaHHUX, M0 J03BOJII€
aHani3yBatH (piHAHCOBMI PUHOK 3 Oy[b SIKOI TOYKU IUTAHETH Ta B PEaJbHOMY Yaci, BUKOPHCTOBYIOYHM TLIBKH HOYTOYK Y CTAL[iOHAPHUI
nepcoHaIbHuI koMm '1otep. Taki mIatgopMu 103BOILIIOTE PO3POOIIATH CHelianbHi CTpaTerii Ta MiIXOAU Ha OCHOBI ()yHIaMEHTaIbHOro abo
TEXHIYHOTO aHaNi3y, SKi BpaXOBYIOTh HOBHHHM IIPO Ty YM iHITy KOMIIAHiIO, 1 10X, KamiTami3amilo Ta CyMy IMBiICHAIB, SIKi BOHA IIOBUHHA
BYACHO BHIUIAYYBaTH, a TAKOX Pi3HI TeXHi4yHI iHAnKaTOpd. HOBHHM HpO Ty 4YM iHIIY KOMIAHIIO JAOMOMAraroTh BU3HAYHTH MOTEHLIHHOMY
iHBECTOpY IeBHI PU3HKH, 30KpeMa, KaJpoBi, BUPOOHHYI UM, HaifyacTillle B Cy4acHHX pealisx, pemyTaniiini. Tomy npu dopmyBanHi (pyHIa-
MEHTAJILHOTO aHali3y BEJIHMKY POJIb IPA€ aHaJli3 TEKCTIB HOBUH, i caMe TOMY HaiOUIbII e)eKTHBHO 116 MOXHA 3pOOHTH 3a JOIIOMOTOK BUKO-
PHCTAHHSI HEUPOHHUX MEPEX. 3a OCTAHHE NECATHJIITTS HEHPOHHI Mepexki 3aBASKH TEXHOJOTIYHUM IHHOBAL[SMH Ta PO3pOOKaM 3aiiMaroTh
Ba)KJIMBE MICIIC B aHAaJIi31 BEJIMKMX MACUBIB JAHUX, 30KpeMa TeKCTOBUX. OCKIJIbKH KO)KHA HOBUHA TIPO Ty YH iHIIY KOMIIAHIIO, Ka € 00’ €KTOM
JUISA HOTeHLIiI;’IHOFO iHBeCTOpa qu Tpef/'mepa, Ma€ B CO6i TICBHC eMOHii/’IHe 3a6aaneHHﬂ, Hanpukiiaza, MO3UTUBHE YU HETATUBHE, TO oro Mo>kHa
BU3HAYHMTH 32 JOMOMOIOK0 CaMe HaBUCHOI HEHPOHHOI MEpexKi, 0 JOMOMOYKE BHOCHTH KOPEKTHI MPOrHO3U Ha (piHAHCBOMX PHHKAX Ta PO-
3po0uIsATH epeKTHUBHI cTpateril. B koMIUIeKci 3 TeXHIYHHM aHaJIi30M Po3poOKa Ta JOCIIDKEHHS TAaKOro IiJIXOLY IO IPOTHO3YBaHHS MOXKE
JlaBaTd TO4YHI pe3ynbTaTH. CaMe TOMy HayKOBE JOCIIDKEHHS B [IbOMY HANPSMKY € aKkTyalbHUM. B naHiif HaykoBiif cTaTTi 0OIpyHTOBaHO
AKTyaIbHICTh PO3POOKH CHCTEMH MPOTHO3YBaHHS [JaHHX HA OCHOBI aHAi3y €MOLIiHOro 3abapBieHHs TEKCTiB. Po3pobieHo mporpamue
3a0e3MeueH s Ha OCHOBI MOBH IporpaMyBaHHs Python. OmmcaHo pe3ynabTaTH JOCHIKEHHS, a TaKOXK IPEACTaBICHO BUXiIHI JaHi poOOTH
PO3pO0IIEHOT IporpamMu 3 OTPUMAHOK TOYHICTIO aHai3y. 3a pe3ybTaTaMi HAYKOBOT'O TOCJIIIXKEHHS 3p00JICHO BUCHOBKH.

Kuro4oBi cjioBa: mpor{o3yBaHHs, AaHi, HelipoHHi Mepe:ki, ¢pinancoBi punku, ¢onnoBa Gip:xka, Python, indopmauiiini TexnoJiorii,
emolliiiHe 3a6apBJIeHHS TEKCTY, 3ar0J10BOK, iIHTepPHET TPeiiINHr, INTYYHUii iHTeeKT.

Abstract. Data forecasting in financial markets is an urgent task in today's world, as the ability to predict the direction of market movement
helps investors avoid obvious risks and get rid of additional financial costs. Many different trading platforms have been developed to quickly
gain access to large amounts of historical data, which allows you to analyze the financial market from anywhere on the planet and in real
time, using only a laptop or a stationary personal computer. Such platforms allow you to develop special strategies and approaches based on
fundamental or technical analysis, which take into account news about a particular company, its income, capitalization and the amount of
dividends it should pay on time, as well as various technical indicators. News about this or that company helps a potential investor identify
certain risks, in particular, personnel, production or, most often in modern realities, reputational. Therefore, the analysis of news texts plays
an important role in the formation of fundamental analysis, and that is why it can be done most effectively using neural networks. Over the
last decade, thanks to technological innovations and developments, neural networks have taken an important place in the analysis of large
data sets, in particular text. Since every piece of news about one or another company, which is an object for a potential investor or trader, has
a certain emotional color, for example, positive or negative, it can be determined with the help of a specifically trained neural network, which
will help make correct predictions on financial markets and develop effective strategies. In combination with technical analysis, the
development and research of such a forecasting approach can produce accurate results. That is why scientific research in this direction is
relevant. This scientific article substantiates the relevance of developing a data forecasting system based on the analysis of the emotional
coloring of texts. The software was developed based on the Python programming language. The results of the research are described, as well
as the output data of the developed program with the obtained accuracy of the analysis are presented. Based on the results of the scientific
research, conclusions were drawn.

Key words: forecasting, data, neural networks, financial markets, stock exchange, Python, information technology, sentiment
analysis, headline, internet trading, artificial intelligence.
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Beryn

Iponecu rmobamizamii iHpopmariitHoi chepu Ta UPpPoBOI TpaHCPOpMALii, PO3BUTOK iH(OPMAIIHHOTO
CYCIHIJIbCTBA, BIPOBA/PKEHHS MIEPEIOBUX 1HPOPMAIIHHO-KOMYHIKAI[IHHUX TEXHOJIOT1H BIAKPUBAIOTH JUIs Tpeiie-
PiB HOBI MOXJIMBOCTI JUIs TOPTIiBII LIHHUMHU nanepaMu. BukopucroByroun 3acobu [HTepHeTy, ydacHUKH OipiKo-
BOI TOPTIBJII MalOTh HAIMBAKKUHN JOCTYII 10 PI3HUX JaHHUX LIO0 PUHKY, IO 3a0e3neuye Kpally JOXiJHICTh Ta
e(heKTUBHICTb.

3 PO3BUTKOMY iHTEPHET-TPEHIUHTY 3’ IBISIOTHCS HOBI METOJIM Ta MiAXOAU IO MPOTHO3YBAHHS JTaHUX, SIKi 3
KO>KHMM Pa30oM JAl0Th OUIBIIY TOYHICTH Ta €(EeKTUBHICTh. AHAIII3 eMOLIHHOrO 3a0apBiIeHHs TEKCTY Ma€ Oe3iiu
3aCTOCYBaHb: HAIPHUKJIA/ TaKi JAaHi JO3BOJIIOTH Iepea0aunuTH IMOBEAIHKY OipXKOBUX TpeHaepiB 100 KOHKpPET-
HOI KOMITaHii 3 BIATYKIB B COIiaJbHUX MEPEKaxX M IPHU aHATi31 BiIITOBIJHUX HOBHH.

AHaii3 eMoLiiHOTO 3a0apBIICHHS TEKCTy O3Ha4ya€ BU3HAYCHHS MOTJLILY YW €MOIii, IO CTOiTh 3a CHUTY-
ariero. B ocHOBHOMY, Iie aHaJiTHMKa 3a ()ParMEHTOM TEKCTYy YM IIPOMOBH a00 IHIIOTO CHOCOOY CIIUIKYBaHHS.
KosxHHii CeKTOp €KOHOMIKH, 3 SIKUM CTHKAETHCS KITIEHT (po3ApiOHa TOPTiBIIs, TeJIeKOMYHiKallil, GpiHaHCH TOIIO),
3aIlikaBJIeHUH Y BU3HAYCHHI HACTPOIB CBOIX KIII€HTIB, HE3AJIEKHO BiJI TOTO, MO3UTUBHI I1i HACTPOI UM Hi.

AKTyaJlbHiCTh

Po3poOka cucteM st MPOTrHO3YBAHHS JTAHHUX € aKTyallbHOIO, TaK SIK B CYy4aCHOMY KOMIT IOTEPH30BAHOMY
CBiTi 3HaYHAa KUTBKICTH JIFOJIEH Ma€ IOCTYI JIO0 iHTEPHETY, a TAKOXK BOJIOJIE€ MEPCOHATLHUM KOMII IOTEPOM, IO
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3abe3neuye MBUAKUN TOCTYIT A0 (OHIOBUX OipiK Ta TO3BOJISIE MIEPETIISAATH KOTUPYBAHHS IiH B peaIbHOMY Yaci,
He BUXOsuu 3 jomy [1].

3aBSIKM PO3BUTKY HEHPOHHHMX MEpEX Ta MiIXO/IB 10 00poOKU JTaHWX, CTa€ MOXIIMBHUM LIBHJKE Ta edek-
THUBHE CTBOPEHHS PI3HUX TOPrOBUX CTPATETiH Ta alrOPUTMIB JI0 IPOTHO3YBAaHHS JaHUX.

Amnaii3 emouiifHOro 3abapBiIeHHS TEKCTY MOXE 3aCTOCOBYBaTucs B OyJb-siKil ramysi, Bin ¢iHaHciB i
po3IpiOHOI TOPTiBIi O Cepu MOCIYr Ta TEXHONOTiIH. Hukue My mepepaxyBaid JAesKi 3 HANMOMyJSPHIIINX
CroCco0iB BUKOPUCTaHHs aHaJIi3y HacTpoiB y OizHeci [1]:

1) MOHITOPHHT COMiATBHAX MEPEIK;

2) MOHITOPHHT OpeHIy;

3) Bimrykw;

4) o6ciyroBYBaHHS KITi€HTIB;

5) MapKeTHHIOBE JTOCIiKEHHS.

Mera

Meroto naHoi cTaTTi € po3poOKa MmigXo1y Ui IPOrHO3YBaHHS AaHUX Ha OCHOBI aHaJI3y eMOIliiHoro 3a0a-
PBICHHS TEKCTY Ta MPHKIA] peanizallii Horo 3 BUKOpHCTaHHAM MoBu Python.BmpoBamkeHHs Takux 3acobiB 10-
3BOJIUTH IHTEPHET-TpeHiepaM HiJBUIIUTH e(PEeKTHBHICTh TOPriBENbHUX Onepaliil Ha GoHI0BUX OipKax.

Pe3yabTaTn 1ociigxeHb

AmHaii3 eMoLiiHOTo 3a0apBIICHHS 30CEPEIKYETHCS Ha TIOJIIPHOCTI TEKCTY (MMO3UTHBHUIL, HETAaTUBHUH, HEl-
TpalbHU), ajie BiH TaKOXXK BUXOJHTH 32 MEXI MOJIIPHOCTI, 11100 BUSBUTH KOHKPETHI MOYYTTA Ta eMouii (31ui,
palicHUA, CYMHHH TOIIIO), TEPMIHOBICTH (TEPMiHOBO, HE TEPMIHOBO) i HaBiTh HaMipH (3aIliKaBleHi, HE 3aIliKaB-
neHui) [2].

3anexHO Bill TOTO, SIK MMOTPIOHO IHTEPIIPETYBATH Ti UM iHII HOBUHHM, BIITYKH, KOMEHTapi, MOXKHA BU3HAYH-
TH Ta HaJAIITYBAaTH CBOI KaTeTopil BIAMOBIIHO IO MOTped I aHai3y THX 9 iHIMX HacTpoiB [3]. Haitmomy-
JSPHIMI AXOIU 0 aHaJli3y eMOIiHHOTO 3a0apBIICHHS B TEKCTI:

® [IOCTYIOBHII aHaJI3 HACTPOIB;

® BUSBJICHHS €MOILIH;

® aHaji3 HACTPOIB HAa OCHOBI ACICKTIB,;

e (araTOMOBHHMH aHalli3 HACTPOIB.

SIKIIO TOYHICTH MOJIIPHOCTI BXIJIMBA, TO MOKHA PO3IIISIHYTH MOXIIMBICTh PO3IIUPEHHS KaTeropii mossp-
HOCTI, 1100 BKJIFOUUTH Pi3HI PiBHI K O3UTHBHUX TaK HEraTHBHUX:

— JIy’Ke MO3UTHBHO;

— TIO3UTHBHO;

— HEUTpaJIbHO;

— HEraTHBHO;

— JIy’Ke HeTaTHUBHO.

Lle 3a3Bu4aii Ha3MBAIOTH I'PAIOBaHKM a00 MMOCTYNOBUM aHaJIi30M HACTPOiB, 1 HOro MOXKHA BUKOPUCTOBYBa-
TH JUIA iHTeprpeTauii 5-31pKoBUX OLIHOK y OTJIsI/i, HANPUKIIAM, Ay>Ke MO3UTHBHUM 1ie 5 3ipok abo Iy)e HeraTu-
BHUII 11e 1 3ipka.

BusiBIICHHS €MOIIiil J03BOJISIE BHITH 32 MEXI MOJSIPHOCTI, 1100 BUSBUTH €MOIIil, Taki SK IIAaCTs, po3dyapy-
BaHHS, THIB 1 CMYTOK.

Bararo cuctem BUSIBIICHHS €MOIliif BHKOPHCTOBYIOTh JIGKCHKOHH (TOOTO CITMCKH CIIIiB 1 €MOIIiH, SKi BOHH
nepenaroTh) a0 CKIaHI aJITOPUTMHU MAIIMHHOTO HABYAHHSL.

OpmHUM 13 HEHONIKIB BHKOPHCTaHHS JICKCUKOHIB € Te, IO JIFOJIU IMO-pi3HOMY BHPaKalOTh eMorii. Jleski
CJIOBA, SIKi 3a3BUYail BUPAXKAIOTh T'HIB, SIK-OT IIOTaHO» 200 «BOMBATH», TAKOK MOXKYTh BUPa)KaTH IIACTSL.

3a3Buuaii, aHAiI3yIOUN HACTPOI TEKCTiB, MOTPIOHO 3HATH, SKi KOHKPETHI ACIEKTH UM OCOOJMBOCTI JIFOAU
3raiyfoTh y MO3UTUBHOMY, HEHTpabHOMY UM HETaTUBHOMY KITrodi [4].

Och J1e MOXe JOTIOMOTTH aHajli3 HACcTPOiB HA OCHOBI acMeKTiB, HATPUKIAMI, Yy I[bOMY OIS MPOIYKTY:
«Yac pobotn 6arapei IbOTO MPUCTPOIO 3aHAITO MaJHiT», KiIacu(ikaTop HA OCHOBI aCTMEKTiB 3MOXe BU3HAUUTH,
1110 PEUYCHHSI BUCIIOBJIFOE HETATUBHY JYMKY IIIOJI0 TEPMIHY CIY»KOH aKyMyJIsITOpa. BIAMIOBITHOTO NPOIYKTY.

BaratomoBHHUIi aHami3 HacTPOiB € OinbII cknagHuM. e BuMarae Garato monepenHbpoi 0OpOOKH JaHHUX Ta
pecypciB. bimpmicTs i3 mux pecypciB gocTynHi B [HTEepHeTI (Hampukiaa, JEKCHKOHM HACTPOiB), TOAI SAK iHIII
MOTpiOHO CTBOPHTH, ajie MOTPiOHO 3HATH, K KOTYBATH, 00 X BUKOPHUCTOBYBATH.

Kpim Toro, Mo>xHa aBTOMaTH4YHO BH3HA4YaTH MOBY B TEKCTax 3a JIONMIOMOTOIO Kiacudikaropa MOB, a HOTIM
HaBYMTH KOPUCTYBALIbKY MOJIEIIb aHAJIi3y HACTPOIB JUIA Kilacu]ikallii TEKCTiB MOBOIO 32 BHOOPOM.

AmHaii3 HacTpOiB, iHaKIIE BIJIOMHUIl SK aHAJI3 JyMOK, IpaIo€ 3aBASKH 0OpOOI MPUPOIHOT MOBH 1 airo-
pUTMaM MalIMHHOTO HaBYaHHS, 100 aBTOMAaTHYHO BU3HAYaTH €MOLIHHNI TOH OHJIAIH-PO3MOB YU TEKCTIB.

[cHy10TB pi3HI aNropUTMH, SIKi MOXKHA 3aCTOCYBAaTH B MOJIEIISIX aHaIli3y HACTPOIB, 3aJI€XKHO BiJ] TOTO, CKilIb-
KU JJaHWUX TOTPIOHO NpoaHani3yBaTH, i HACKUIBKM TOYHOIO OYIKY€ThCs MOJesb. Hinkue MU po3riisiHeMoO Jesiki 3
HUX OIJIBII AE€TATBHO.
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ANTOPUTMH aHai3y HACTPOIB MOMIISIOTHCS HA HACTYITHI TPH TPYTIH:

— Ha OCHOBI NPaBWJI: LIi CUCTEMH aBTOMAaTHYHO BUKOHYIOTh aHaJi3 HACTPOiB Ha OCHOBI HaOOpYy MpaBwmiI,
CTBOPEHHX BPY4HY;

— aBTOMAaTHYHUIL: CUCTEMH IOKJIaAal0ThCsl HA METOIM MAIIMHHOTO HAaBYaHHS;

— TIOpHIHI CUCTEMH TIOEJHYIOTh SIK 3aCHOBaHI Ha MMpaBWJIaX, TaK 1 aBTOMATUYHI MiIXOIH.

3a3BH4ail cucTeMa, Ha OCHOBI NPaBWJI, BUKOPUCTOBYE Halip IHCTPYKIIH, CTBOPEHUX JIOJUHOI0, 11100 10-
MIOMOI'TH BU3HAYHUTHU Cy0’ €KTUBHICTB, IIOJIIPHICTD a00 MpeaMeT NMeBHOT TOYKH 30py uM nosumii. i npaBuma mo-
JKYTh BKJIIOUATH Pi3HI METOIH, PO3pOOIIeH] B KOMII IOTEpPHIH JIIHTBICTHII, TaKi SK:

® CTEMIHT, JISKCEMa, TETYBaHHS YaCTUHM MOBH Ta CHHTAKCHYHUH aHai3;

® JIEKCHKOHH (TOOTO CIFICKH CIIiB i BUPA3iB).

Hanpuknan sk mpamroe cucTeMa Ha OCHOBI IPaBHJI: BU3HAYA€E J[BA CIMCKH MOIAPH30BAHUX CIIB (HAIPH-
KJIaJl, HETaTHBHI CJI0BA, TaKi SIK MOTaHWH, HAWTIPIIAN, TOTBOPHHUK TOIIO, Ta TIO3UTHBHI CJIOBA, TaKi K XOPOIINH,
HalKpalyui, KpaCUBHH TOIIO), MiIPaX0OBY€E KiIbKICTh MO3UTUBHUX 1 HETaTHBHUX CJIIB, SIKI 3yCTpIUarOThCS B Jia-
HOMY TEKCTi. SIKIO KiNBKICTh MO3UTHUBHUX CJIIB OLNBINE, HIK KUTBKICTh HETATUBHUX CIIiB, CUCTEMa IOBEPTAE
MO3UTHBHUH HACTPiH, 1 HaBNaKH. SIKIIO YncIa mapHi, cUcTeMa IoBepHe HEHTpalibHI HACTPOT.

['OpunHi cucreMu MOETHYIOTH €IEMEHTH METOJIIB, 3aCHOBAaHMX Ha NpaBHJIax, i aBTOMAaTHYHUX METOJIB B
onHy cucteMy. OHI€EO 3 IEpeBar UX CUCTEM € Te, L0 pe3yJIbTaTu TouHimi [5].

Ha pucynky 1 300paxkeHo peanizaniro kiacupikaTopa MallMHHOTO HABYaHHS JJIsl aHANIi3y eMOLIHHOTO 3a-
OaBpIJICHHS B TEKCTI:

(a) Training
TAG
machine
learning
feature o algorithm
Sl otractor L || =
. features
text
(b) Prediction
feature ————y classifier
—> — [l [ i

extractor model

features

TAG
Pucynox 1 — Knacugikatop MammHHOTO HaBYaHHS

VY mpomeci HaBUaHHS (a) MEpeNAEThCS BBEICHUH TEKCT y BEKTOp O3HAK. [lapw BEKTOpIiB O3HAK i TeriB
(HanpukIaz, MO3UTHBHI, HETATUBHI 00 HEHTpasbHI) MOAAIOTHCS B alTOPUTM MAIIMHHOTO HaBYaHHS VIS CTBO-
PEHHS MOJIEIT.

VY mporeci mporao3yBants (b) 03HAKH BHKOPHCTOBYIOTHCS JUISl TIEPETBOPCHHS HEPO3Mi3HAHUX BBEICHUX
TEKCTIB y BEKTOpH 03HaK. L{i BEKTOpH 03HAK MOTIM MOJAIOTHCS B MOJEIb, sIKa TeHepye nepeadaueHi Teru (Hera-
TUBHI 200 HEUTPaJIbHI).

[Mepimm kpokoM y KitacupikaTopi TEKCTY MAIIMHHOTO HABYAHHS € EPETBOPEHHS BHUIIYYEHOIO TEKCTY abo
Horo BeKTOpH3allil, i KITacCMYHUM Miaxo0M € bag-of-words a6o bag-of-ngrams [6].

Kpoxk xacudikanii 3a3Bu4aii BKIIOYAE CTATUCTUYHY MOJIEINb, K

e HaiBHHU OaeciB KIIacU(iKaToOp;

® JIOTiCTHYHA perpecis;

® OIOpHI BEKTOPHI MallMHHY;

® HEpoHHI Mepexi.

Po3poOka cucteMu uisi aHAITi3y €MOIIIMHOTO 3a0apBIeHHS TEKCTY MPOBOJIUTHCS HA OCHOBI MOBi TpoTpa-
MyBaHHS Python, a Takoxx 6i0moTexu vaderSentiment.

VADER (Valence Aware Dictionary and Sentiment Reasoner) — 1ie iHCTpyMEHT aHaJIi3y HacTPOiB Ha OC-
HOBI JIEKCUKOHY Ta MPaBWI, KA CHeNiaJbHO HAIAIITOBAHWI Ha €MOIlil, BUPaXXeHi B COIiaIbHIX Mepexax. Jla-
HUHM {HCTPYMEHT € MOBHICTIO O€3KOINTOBHMM TaM BiJKPHTHM, IO 3HAYHO CIIPOIIye HOro BHKOpHCTaHHA. Po-
3po0JIeHUI TPOEKT MPOTHO3YE, YX MiABHIIUTHECA a00 3MEHIINTHCS IiHAa aKmii KOMIaHii Ha OCHOBI 3ar0JIOBKiB
TOJIOBHUX HOBHH.
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TecroBuit Habip MicTHTh JBa AaTaceT. Ha pucyHky 3 300pakeHO mepuinii aTaceT — HOBUHH mpo (GoHo-

Buii puHok Jloy-JI»oHca

Date Label
° o1 ©
IR
2 Gogo O
> Gezs O
AEVIE

Pucynok 3 — JlaHi HOBOTO 3arojioBka mmpo GoumaoBuit punok Jloy-/xoHca

Top1

b"Georgia
‘downs two
Russian
warplanes'
as Ccou...

o'Why wont
America and
Mato help
us? If they
W..

b'Remember
that
adorable 9-
year-old
who sang
3.

b' .5,
refuses
lsrael
weapons to
attack
Iran:...

Al the
axperis
admit that
we should
legalis...

Top2

L'BREAKING:
Musharraf to
e

impeached.’

b'Bush puts
foot down
on Georgian
conflict'

b"Russia
‘ends
Georgia
operation™

h"When the
president
ordered to
attack
Tskhinv...

b'War in
South Osetia
- 89
pictures
made by a ...

Top3

b'Russia
Today:
Columns of
troops roll
into So...

b"Jewish
Georgian
minister:
Thanks 1o
Israsli ...

B"If we had
no sexual
harassment
we would
hav...

' lsrael
clears
troops who
killed
Reuters
cam...

b'Swedish
wrastler

Ara
Abrahamian
throws
away ...

Top4d

b'Russian
tanks are
maoving
towards the
capital...

b'Georgian
army flees
in disarray
as Russians

b"Al-Qa'eda
is losing
support in
Iraqg
because ...

b'Britainy's
policy of
being tough
on drugs
is...

b'Russia
exaggerated
the death
toll in South
O...

Tops

b"Afghan
children raped
with
‘impunity,’
LM, ...

b"Olympic
opening
CEeremony
firewarks
‘faked™

b'Ceasefire in
Georgia: Putin
Outmaneuvers
the...

b'Body of 14
year old found
in trunk;

Latest (...
b'Missile That
Killed 9 Inside

Pakistan May
Ha...

Ha pucynky 4 300paxkeHo Jpyruit qatacer, 1o MiCTUTb JaHi 1po IiHy akuii Ha puHKy J{oy-/IxoHca.

df2= pd.read_csv('../input/stocknews/upload_DJIA_table.csv')

df2.head()
Date

0 2016-07-01
1 2016-06-30
2016-06-29
2016-06-28
2016-06-27

U TS R ]

[otpibHO 00’€HATH 11l ABA jaTaecTH JuIsl OakaHoro Habopy naHuX. Pesynbrar 00’€nHaHHsS 300paxkeHO Ha

PHUCYHKY 5.

54

Open

17924240234
17712759766
17456.019531
17190.509766
17355.210938

High

18002.380858
17930609375
17704.509766
17409.720703
17355.210938

Low

17916.210156
17711.800781
17456.019531
17190.508766
17063.0800738

Close

17949368141
17929.990234
17694.679688
17409.720703
17140.240234

Pucynox 4 — Jlani npo niny akuiit Ha punky Jloy-/[xoHca
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Pucynok 5 — Pe3ynbpTat 00’ €JHaHHS TBOX BXiTHHX JaTaceTiB

Jlaii 3 OTpUMaHOTO Ha PUCYHKY 5 JaTaceTy MOTpPiOHO BHJIAIUTU BCi PO3PUBH Ta KOocli pucku. Hactymuum
BOXJIMBUM KPOKOM € OTpHMaHHsS Cy0’€KTUBHOCTI Ta mojsipHocTi. [TosispHicTs o3Havyae cuiny aymku [2]. Bona
MOXe OyTH MO3UTHBHOIO 200 HEraTUBHON. SIKIIO BUHUKAE 3 YUMOCH MOB’sI3aHE CUIIbHE MTO3UTUBHE MOYYTTS 200
€MOllis, HAMTPHKIIAA, 3aXOIUICHHsI, JI0Bipa, JI000B; 11¢ CIpaBJi MaTUME MEBHY OPIEHTAIIIO0 HAa BCi IHII ACHCKTH
icCHyBaHHS 11bOro 00'exTa. Te K caMe CTOCYeThCS HEraTHBHOI MOJSAPHOCTI. XOpOIIMM MPHUKIAIOM MoOXe OyTH
Takuit: «51 He mymaro, o KYIUTIO IIei TOBap, TOMY IO Mii MOTepeHii JoCBig poOoTH 3 MOAIOHNM TOBapoM OyB
HE TakuM Xopommmm». L{e MaTnMe HeraTuBHY MOJSAPHICTS.

Cuita TO3UTHBHOI 1 HETATHBHOI NOJIIPHOCTEH MOXKE 3MIHIOBATHCS B 3aJIS)KHOCTI Bifl CUTYallii, ajie BOHH BCE
IIIe BBAXKAIOTHCS MTO3UTHBHUMH a00 HeraTuBHUMH. KopucTyBadi 3a3BHuail BUCIOBIIIOIOTH CBOI €MOIIii 3a 1010-
MOTOI0 TaKUX CJIB, SIK «IOCUTB» a00 «TpOXu». [HCTpyMEHTH aHami3y HACTPOIB PO3MIIAAATUMYTH iX SK ITO3UTHBHI
YW HeraTHBHI. HallBaXXIMBIIINM TYT € Te, IO JIFOAH BiT4yBalOThH JJO YOTOCH IHIIOTO Yepe3 HeBepOaIbHE CIIIIKY-
BaHHs. BUKOpUCTaHHS IIMX CIIIB MOXKE BKa3yBaTu Ha T€, HACKUILKY BOHU Cy0’€KTUBHO OILIIHIOIOTH 00’ €KT [7].

CyO0'eKTHBHICTh 03HAYAE CTYIIHb OCOOMCTOT 3aTyUCHOCTI JTFOAUHK B 00'ekT. TyT HallOUIbIIIe 3HAYCHHS Ma-
I0Th 0COOMCTI 3B’SI3KM Ta IHIUBILyaJIbHUI JOCBIA 3 UM 00’ €KTOM, SIKMH MOXKE BIAPI3HATHCS a00 HE BIAPI3HATH-
sl 3 TOUKHU 30py Korock iHmoro. Hampukian: «51 pyxe 3a10BojIeHH CBOIM HOBHUM CMapT(OHOM, TOMY IO BiH
Ma€e HaWBUIY NPOJYKTHBHICTb, JOCTYIIHY Ha pUHKY». [10A10HO 10 MOJNSPHOCTI, CHJIbHA Cy0’€KTHBHICTH MOXKE
OyTH HeraTMBHOW a0 MO3UTHUBHOIO. TBEPIHKEHHS TYT SIBHO Cy0’€KTHBHE, OCKIIBKHA KOPUCTYBa4 HACHpaBi To-
BOPUTH PO CBii JOCBI i Te, IO BiH BiT4yBa€e 10 00’ €KTa.

[HCTpYMEHTH aHaIi3y HACTPOIB IMMOBHHHI MAaTH MOXKIIHBICTD PO3PI3HATH HOISAPHICTH 1 Cy0’ €KTUBHICTB, MO0
MPaBIJIBHO aHAI3yBaTH JyMKH KOpUCTyBadiB. JlyMKa MOXe MaTH BUCOKHH CTYIIHb Cy0 €KTHBHOCTI, SIKIIO BOHA
BHUCJIOBJIEHA SIK OCOOMCTHI TOCBIJ, TOJ SK HU3bKUI CTYIiHb MOXE BKa3yBaTH 4y)Xy TOYKY 30py Ha IIOChH iHIIE
[8]. HacTpoi Takok MOXYTh MaTH pPi3HHU piBEHb MOJSIPHOCTI B PI3HUX CIIOCO0AX CHIIKYBAaHHS — €IEKTPOHHI
JMCTH, Y9aTH YM iHII TTOBiZOMJIEHHS MOXYTb OYTH SK NO3WTHBHHUMHM, TaK 1 HETATUBHHMH; B JESIKHX IHIINX
BUIIaJIKaX BOHU MOXKYTh MaTH HaBiTh HEHTPaJIbHY MOJISPHICTb.

[Ticnst BU3HAYEHHS MOJSIPHOCTI Ta Cy0’€KTUBHOCTI CJIIJl MPOBECTH OILIHKY Ha OCHOBI YOTHPbOX KPUTEPIiiB
JUISL KOXKHOTO 3aroJIOBKY:

e HEraTUBHUMU

e HEUTpanbHUM

® TO3UTUBHUH

e KOMOiHOBaHUI (PO3paxOBaHO MIIIXOM HOpMalizallil HABEJJICHUX BHIIE OIIHOK)

[Micns maHWX eTarmiB OTPUMAEMO HACTYIIHI JaHi, [0 300pakeHi Ha PUCYHKY 7:

High Low Volume CyB'extueHicte  lMonApuicte  Kombinoeawnii  Heratwennid  lMoawTwenud  HedtpanoHuii

0 ] 11 11388.040039 212830000 0.267549 -0.048568 -0.8982 0.235 0.724
1 1 11 1 11675.530273 18 J000  0.374806 0.121956 -0.89858 0.191 0.721
2 0 11781700195 11 173580000 0.536234 0.128 0.818
3 ] 11632.809570 11€ 182550000 0.364021 0.146 0.788
4 1 11532.070312  11718.280273 159790000 0.3750 0.189 0.717
1984 0 17355.210938 138740000 0.352371 0.148 0.758
1985 1 17409.720703 112190000 0.352649 0.132

1986 1 17704.508766 106380000 0.3898617 0.225 0.684
1987 1 133030000 0.382566 0.202 0.738
1988 1 8002.380859 17916 56 82160000 0.320261 -0.035458 -0.9983 0.212 0.729

Pucynox 7 — JlaHi s CTBOpEHHSI Ta HABYaHHS MOJIEII
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3a OTpUMaHUMU JaHHMH, 10 300pa)KeHO Ha PUCYHKY 7, CTBOPIOEMO MOJENb Ul HaBYaHH, SK ITOKa3aHO
Ha PUCYHKY 8.

model= LinearDiscriminantAnalysis().fit(x_train, y_train)

predict= model.predict(x_test)

Pucynox 8 — CTBOpeHHS MOJeNi 1Sl HABYaHHS

IMicis anamisy maHux 3 IOMOMOTO0 iHCTpyMenTiB vaderSentiment oTpuMyemo MiICyMKOBY TaGIIHINO pe-
3yJIbTaTiB HABYAHHS 3T€HEPOBAHOI MO/IENI JaHUX (PUCYHOK 9).

precision recall f1-score support

a 6.86 8.79 8.83 193

1 6.82 6.88 6.85 285

accuracy B8.84 398
macro avg B6.84 B.84 B8.84 398
weighted avg 8.84 B.84 8.84 398

Pucyhnok 9 — Pe3ynbpTati poOOTH MPOrpaMu aHaNi3y eMOIIHOTO 3a0apBICHHS TEKCTY

TouHICTh € OTHUM 3 TIOKA3HHUKIB [T OI[IHKHM Mojesei knacudikamii. HedopmansHO, TOYHICTE — 1€ YacTKa
MPOTHO31B, IKi MOJIENb OTpUMaJia NpaBmiIbHO. DOpMabHO TOYHICTh Ma€ Take BU3HAYCHHS:

KineKicT & MpaB LB HIT: MPOTCHOZIE

TouHicTe = Q)

HKineicTs yoix mporso3ie

Jus nBifikoBOi Kiracugikariii TOYHICTh TAKOX MOXKHA PO3paxyBaTH B TCPMiHAX MMO3UTHBHUX 1 HEraTUBHUX
TIOKa3HUKIB TAKAM YHHOM:

TP+TN (2)

TouHicTE = —————
TO+TNEFE+FN

ne TP = npaBuibHO MO3UTHBHI pe3ynbratd, TN = nmpaBHIbHO HeraTHBHI pe3ynbTat, FP = nomuinkosi nosu-
TUBHI pe3ynbTaTi Ta FN = HOMHJIKOBI HeraTHBHI pe3yJIbTaTH.

[IpoananizyBaBmy OTpHMaHi pe3yIbTaTH, SKi 300pa)kKeHI Ha PUCYHKY 9, MOKHA 3pOOHTH BHCHOBOK, IO
To4HICTh cTaHOBUTH 0,84, a60 84% (84 nmpaBuiabpHMX NporHo3iB i3 100 npukIaLis).

BucHoBku

Po3pobka cructem i1t TPOrHO3YBAHHS JAaHHHUX € aKTyalbHOIO, TaK SIK B CY4acCHOMY KOMIT IOT€PH30BAHOMY
CBITI 3HaYHa KUTBKICTP JIOJIEH Ma€e AOCTYI JIO IHTEPHETY, a TaKOXK BOJIOJIE TIEPCOHATHHUM KOMIT I0TEPOM, IO
3abesreuye MBUIKUH J0CTYyM 10 GOHIOBUX OipX Ta JO3BOJISE NEPETIIAAATH KOTUPYBAaHHS LIiH B peaJIbHOMY 4aci,
He BUXOSUHU 3 oMy [6].

Taki cucTemu, sIK peJCTaBlIeHa y CTAaTTi, IPU3HAYEH] JJIsl TIOJIETIICHHS aHAI3y PUHKY IHBECTOPOM, BOHU
JIoTIoMararoTh (GiIbTPYBaTH Ti UM iHIII PUHKU Ha (OHIOBUX PUHKAxX JUls KOHIEHTpalii yBaru Ha Taki, [0 MO-
JKYTh IPUHECTH OIBLINN 1 LIBUILINHA TPUOYTOK.

[Tigxin, BUKOPUCTAaHUH B CHCTEMi MPOTHO3YBAHHA JaHMX, a CaMe aHaJli3 eMOLiHHOrO 3a0apBIeHHS TEKCTY,
JIO3BOJISIE MIAINIIUTH e€(pEeKTUBHICTh PUHHSTTS pillieHb Ha (PiHAHCOBUX Oiprkax, 30KpeMa, HOro Mo>kHa BUKOPHC-
TOBYBAaTH B KOMIUIEKCI 3 iHIIMMHU cucteMaMu. Hampukian, cucreMa Juist IPUHHATTS pillleHb, sika 0azyeTbes Ha
MPOTHO3YBaHHI ICTOPUYHMX J@HUX TUIBKH 32 JIOMIOMOTOI0 TEXHIYHOTO aHajli3y , Ja€ pe3ysbTaT NPOTHO3yBaHHS
npubu3Ho 70%, K 1e 300paxxeHo Ha pucyHky 10 [9].

Total BUY positions: 505
L.r.:"|1_ rate: :f.-" [ ,'IL[. %

Stoploss rate: 124 ( 26.52 % )

Pucynok 10 — Pe3ynbraT poOOTH CUCTEMU IS MIATPUMKH MIPUHHATTS PillleHb, 0 0a3ye€ThCS Ha TEXHIYHOMY
aHasi
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BpaxoBytoun TOYHICTh ONMMCAHOTO B CTATTi MiAXOMY, PE3yJIbTaT POOOTH CUCTEMH MOKHA TIOKPAIIUTH II0-
HalimeHmre 70 80%, 3a paxyHOK YHUKHEHHs TOMWJIKOBHMX BXIJHUX JAaHMX, HABYaHHIO HEHPOHHOT Mepexi Ta Bij-
6opy OinbmI cTabinpHUX QiHaHCBOUX 00’ €KTIB (KOMIaHiM, Oip)KOBUX 1HIEKCIB 1 T.1.).

Januii miaxix Takok Mo)ke OyTH BIOCKOHAJICHWI: 30KpeMa, MOTPiOHO aHai3yBaTH HE JIMIIE 3arOJIOBKH
HOBUH, a i caMi HOBMHHU. Takox MOTpiOHO 3BEpHYTH yBary Ha KpuTepii IJIsl MOJUTYy TEKCTY: BUKOPUCTOBYBAaTH
TUIBKU TO3UTUBHUHN Ta HEraTHBHUM, 1100 YHUKATH CYMHIBHUX IPOTHO3IB Ta MOKPALIUTH MTPOJLYyKTUBHICTb.

[1]

[2]
[3]
[4]

[5]

[6]

[7]
[8]

[9]

Chucok jgiTepatypu

F. Hamborg, K. Donnay, “NewsMTSC: A Dataset for (Multi-)Target-dependent Sentiment
Classification in Political News Articles,” Proceedings of the 16th Conference of the European
Chapter of the Association for Computational Linguistics: Main Volume, Stroudsburg, PA, USA,
2021. [Online]. Available: https://doi.org/10.18653/v1/2021.eacl-main.142.

What is polarity and subjectivity in  sentiment analysis? [Online].  Available:
https://www.quora.com/What-is-polarity-and-subjectivity-in-sentiment-analysis.

Sentimental analysis using vader. [Online]. Available: https://towardsdatascience.com/sentimental-
analysis-using-vader-a3415fef7664.

Santur Y. Sentiment Analysis Based on Gated Recurrent Unit. 2019 International Artificial
Intelligence and Data Processing Symposium (IDAP), Malatya, Turkey, 21-22 September 2019.
2019. [Online]. Available: https://doi.org/10.1109/idap.2019.8875985.

K. V. Nguyen et al., “UIT-VSFC: Vietnamese Students’ Feedback Corpus for Sentiment Analysis,”
10th International Conference on Knowledge and Systems Engineering (KSE), Ho Chi Minh City, 1-3
November 2018. 2018. [Online]. Available: https://doi.org/10.1109/kse.2018.8573337.

. Txauuk, O. 3axapuyk, “Po3mizHaBaHHS eMOLIHHOTO 3a0apBICHHAS TEKCTY I (PyHAaMEHTaIbHOTO
aHami3y Ha (iHAHCOBHX PHUHKAX,” 30ipHux Haykosux npayv SCIENTIA, Banencis, Koponriscmeo Icna-
His: €eponeticoka Haykosa niamgpopma. 2021.

L. Augustyniak et al., “Comprehensive Study on Lexicon-based Ensemble Classification Sentiment
Analysis,” Entropy, vol. 18, no. 1, p. 4. 2015. [Online]. Available: https://doi.org/10.3390/e18010004.
B. Liang et al., “Aspect-based sentiment analysis via affective knowledge enhanced graph
convolutional networks,” Knowledge-Based Systems, vol. 235, p. 107643. 2022. [Online]. Available:
https://doi.org/10.1016/j.knosys.2021.107643.

. A. Txauuk, P. H. KBernuii, “Po3poOka edekTuBHNX KOMOIHALIi MO/ieNiell TEXHIYHOTO aHalli3y JUis
MIPOTHO3YBaHHS pUHKY,” Mamepianu XLIX Haykoso-mexuiunoi kongepenyii niopozoinie BHTY, Bin-
nuys, 27-28 xeimma 2020 p. 2020. [Enextpommmii  pecypc]. Pexmm  mocrymy:
https://conferences.vntu.edu.ua/index.php/all-fksa/all-fksa-2020/paper/view/9600.

Crarra "mamgimoa: 18.09.2022.

[1]

[2]
(3]
[4]

[5]

[6]

[7]
[8]

[1]

References

F. Hamborg, K. Donnay, “NewsMTSC: A Dataset for (Multi-)Target-dependent Sentiment
Classification in Political News Articles,” Proceedings of the 16th Conference of the European
Chapter of the Association for Computational Linguistics: Main Volume, Stroudsburg, PA, USA,
2021. [Online]. Available: https://doi.org/10.18653/v1/2021.eacl-main.142.

What is polarity and subjectivity in  sentiment analysis? [Online].  Awvailable:
https://www.quora.com/What-is-polarity-and-subjectivity-in-sentiment-analysis.

Sentimental analysis using vader. [Online]. Available: https://towardsdatascience.com/sentimental-
analysis-using-vader-a3415fef7664.

Santur Y. Sentiment Analysis Based on Gated Recurrent Unit. 2019 International Artificial
Intelligence and Data Processing Symposium (IDAP), Malatya, Turkey, 21-22 September 2019.
2019. [Online]. Available: https://doi.org/10.1109/idap.2019.8875985.

K. V. Nguyen et al., “UIT-VSFC: Vietnamese Students’ Feedback Corpus for Sentiment Analysis,”
10th International Conference on Knowledge and Systems Engineering (KSE), Ho Chi Minh City, 1-3
November 2018. 2018. [Online]. Available: https://doi.org/10.1109/kse.2018.8573337.

Tkachyk, O. Zakharchuk, “Rozpiznavannia emotsiinoho zabarvlennia tekstu dlia fundamen-talnoho
analizu na finansovykh rynkakh,” Zbirnyk naukovykh prats SCIENTIA, Valensiia, Korolivstvo
Ispaniia: Yevropeiska naukova platforma. 2021 [in Ukrainian].

L. Augustyniak et al., “Comprehensive Study on Lexicon-based Ensemble Classification Sentiment
Analysis,” Entropy, vol. 18, no. 1, p. 4. 2015. [Online]. Available: https://doi.org/10.3390/e18010004.
B. Liang et al.,, “Aspect-based sentiment analysis via affective knowledge enhanced graph
convolutional networks,” Knowledge-Based Systems, vol. 235, p. 107643. 2022. [Online]. Available:
https://doi.org/10.1016/j.knosys.2021.107643.

D. A. Tkachyk, R. N. Kvietnyi, “Rozrobka efektyvnykh kombinatsii modelei tekhnichnoho analizu
dlia prohnozuvannia rynku,” Materialy XLIX naukovo-tekhnichnoi konferentsii pidrozdiliv VNTU,

57


https://doi.org/10.1016/j.knosys.2021.107643
https://doi.org/10.1109/kse.2018.8573337
https://doi.org/10.1016/j.knosys.2021.107643

ISSN 1999-9941, “IHOOPMALIIIHI TEXHOJIOI'Ti TA KOMIT'FOTEPHA THXKEHEPISA”, 2022, Ne 3

Vinnytsia, 27-28 kvitnia 2020 r. 2020. [Online]. Available:
https://conferences.vntu.edu.ua/index.php/all-fksa/all-fksa-2020/paper/view/9600 [in Ukrainian].

BizomocTi npo aBTOpiB

Trkauyuk [denuc AnartogiioBuy — acmipant kapenpu AllT, ¢pakympTer iHTEIEKTyampHIX iHPOPMAIIHIX TeX-
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