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ITEHTUDIKAILIS IHBECTULIIMHUX PU3UKIB 3A
JIOIMIOMOI'OIO AHAJII3Y EMOLIMHOI'O OKPACY B
TEKCTAX

BiHHUIBbKMIA HaIOHATLHAN TEXHIYHUN YHIBEpCUTET

Anomauisn

Ilposedeno ananiz memoodie 0N GuU3HAUeHHs eMOYiliHO20 3abapeneHHs 6 mekcmax. IIpogedeno docniodcens
63AEMO038 "A3Ki6 MIdIC HACMPOAMU 8 MEKCmax ompumanux 3 mepesici Teimmep ma 3minow yin Ha axyii komnanii Tecna.
Poszensnymo mooicnusicmo ioenmughixayii iHeeCmuyitiHux pusuKie Ha OCHOGI AHANIZY eMOYIHO20 OKPACY MEeKCmig.

KarouoBsi ciioBa: aHaiiz HacTpOIO TEKCTy; HEHPOHHI Mepexi; ineHTHdiKalis pU3HKIB; aHaJi3 PU3HKIB.

Abstract

An analysis of methods for determining the emotional color in the texts. A study was conducted on the relationship
between sentiment in texts received from Twitter and changes in Tesla's share prices. The possibility of identifying
investment risks based on the analysis of the emotional color of the texts is considered.

Keywords: analysis of emotional coloring of texts; neural networks; risk identification; investment risk analysis.

Beryn

IneHTHdIKALS IHBECTHIIHHUX PHU3UKIB € ONHIEI0 3 aKTyabHUX 3a7ad SK JUIsl aHATIITUKIB TaK 1 s
JOCTiTHUKIB. MOXKIIMBI pU3UKH B MOBEIIHII pUHKY BaXKKO CIIPOTHO3YBATH Yepe3 BUCOKY BONATHIIBHICTD, SIKa
3aJIC)KUTh BiJ PI3HUX IMOJITUYHUX Ta €KOHOMIYHHMX (paKTOpiB. A NMPOrHO3YBaHHS IIH HA aKIii Ha OCHOBI
TIJBKH iICTOPHYHHX JaHUX a00 TekcToBO1 iH(dopMaii 371e0inbuoro € HenoctatHiM [1].

Hactpiii punky — 1e sikicHa Mipa CTaBJICHHSI Ta HACTPOi iHBECTOPIiB 10 (iHAHCOBUX PHHKIB 3arajioM Ta
KOHKPETHHX CEKTOPIB UM aKTHBIB 30KpeMa. [103uTHBHI Ta HETaTHBHI HACTPOI BIIMBAIOTH Ha IMOBEIIHKY
IiHA, a TaKO0X CTBOPIOIOTH TOPTOBENIbHI Ta IHBECTHINMHI MOXIJIMBOCTI JJIS aKTUBHUX TpeHaepiB Ta
JOBIOCTPOKOBUX 1HBECTOPIB. 3aCTOCYBaHHS aHajli3y €MOLIMHOTO OKpacy B TeKCTaX HOBHMH IO BiAMOBiIHI
PUHKH, CEKTOpPM YW aKTHBH, MOXE JOIIOMOITH iMeHTHU(IKYBaTH HOBI pPH3UKH, SKi HEMOXXIIHBO
i1eHTH(IKYBaTH aHAIi30M ICTOPUYHMX JaHuX [2].

MerToro pob0TH € AOCHiAKEHHS B3a€EMO3B’SI3KiB MK HACTPOSAMHU PUHKY Ta 3MIHOIO TPEHIIIB B 1ICTOPHYHHUX
JaHuX.

Pe3yabTaTu qociigKeHHs

JUtst mocIipKeHHST B3a€EMO3B’SI3KIB  (DIHAHCOBUX PHHKIB 3 EMOIIIMHUM 3a0apBiICHHSIM TEKCTIB HOBHH
OB’ sI3aHUX 3 HUMH, JDKEPEIOM TEKCTIB OyJIo 00paHo coliaibHy Mepexy Twitter, sika J03BOJISIE OTPUMATH
TEKCTH OCTAaHHIX HOBHH MOB’SI3aHUX 3 IEBHUMHU CEKTOPaMH UM akTUBaMHu uepe3 Bigkputuit API (pucyHnoxk 1).

id | created_at | text
1,53E+18 Thu May 19 15:03:16 +0000 2022 @JHochderffer As faras price increases we've seen in the EV space, it has been largely driven by material &amp; trans... https://t.co/POWZWdSh7e
1,53E+18 Thu May 19 15:03:13 +0000 2022 @elonmusk ... and just like that my next car will not be a Tesla, you spoiled brat.
1,53E+18 Thu May 19 15:03:12 +0000 2022 RT @Logically_JC: I've never seen a MAGA flag on a Tesla.
1,53E+18 Thu May 19 15:03:12 +0000 2022 RT @DeanObeidallah: Real world impact of Elon Musk's of not acting in best interest of Tesla: Since he went "alt-right" Tesla stock has dro...
1,53E+18 Thu May 19 15:03:11 +0000 2022 @Patriotlourney @DavMicRot Nah, there are many other options now. 1 will never buy a Tesla. They are good for the plant BYW.
1,53E+18 Thu May 19 15:03:11 +0000 2022 @elonmusk I'm so disappointed in you. You were doing a lot of good things for the world with your companies, and as... hitps://t.co/Wf6wsPuKis
1,53E+18 Thu May 19 15:03:10 +0000 2022 RT @TheTeslalife: Here's why #Tesla says your Dashcam and Sentry Mode aren’t working right now https://t.co/gdy9LducH9 https://t.co/TOfwVkg...
1,53E+18 Thu May 19 15:03:09 +0000 2022 RT @RonFilipkowski: Normally not my practice to spend large amounts of money on businesses with an owner who detests me. | personally think...
10| 1,53E+18 Thu May 19 15:03:08 +0000 2022 Elon played the long game. Kissed libtard ass to get billions from gov to fund Tesla and is now using the profits t... https://t.co/MVBVX2jjOp
11| 1,53E+18 Thu May 19 15:03:08 +0000 2022 RT @engineers_feed: On May 14, 1918, Nikola Tesla patented Lightning-Protector. https://t.co/3wEBdEywOP
12| 1,53E+18 Thu May 19 15:03:07 +0000 2022 @NCaDaPi @TheRickWilson @Tesla He's pissed all over the Tesla brand. And when its overpriced stock collapses furthe... https://t.co/PkMM7ZIQUs
13 | 1,53E+18 Thu May 19 15:03:07 +0000 2022 RT @YourAnonNews: Us Houston Texas: The batteries onboard the Tesla continued to ignite despite efforts to douse the flames, authorities sa...
14 | 1,53E+18 Thu May 19 15:03:06 +0000 2022 RT @MayolsSpicyy: Elon Musk is spiraling out of control faster than Tesla stock.
15| 1,536+18 Thu May 19 15:03:05 +0000 2022  RT @duty2warn: Shares of Tesla have plunged again today, over 7% sa far. Today's drop is more about the cars than Musk. Two analvsts were c...

Pucynoxk 1 — I[puknan manux orpumanux 3 APl Twitter 3 octaHHIMU HOBHHaMU Tpo KommaHio Tesla
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JlJis IpOBEICHHS aHali3y OTPHMAaHUX JaHUX, HEOOXIAHO BiA(IIbTPYBaTH X Bij CICI[iaIbHUX CHMBOJIIB,
TTOCWJIaHh Ha CalTH, BIAMITOK KOPHCTYBadiB Ta BIAMITOK TpO BiANOBiAb. BUKOHATH maHy 3agady MOXKHA
BUKOPHUCTABIIU CTAaHIAAPTHI METOAM JUIs POOOTH 3 PSIKOBUMH THIIAMH JaHWX, 3a/IaBIIU IA0JIOHH IS
(binpTparii BiAMOBITHIX BUTIA/IKIB.

Ha cporomuimHiii eHs icHye 6araTo METOAIB TSI aHAITI3y €MOIIHHOTO OKpacy TeKCTiB. BoHM 0a3yroThest
Ha HEHPOHHUX Mepekax, IO JIO3BOJSIE MAKCHMAIGHO €(EKTHBHO HABYUTH MOJCNb JUIS PO3Mi3HABAHHSI
TEKCTIB KOHKPETHUX OOpaHMX HampsMKiB. [y mociimKeHHs B3a€MO3B’SI3KiB MK MOBEIIHKOIO (HiHAHCOBUX
PUHKIB Ta EMOILIKHOrO 3a0apBJIEHHS TEKCTIB IOB’SA3aHUX 3 HHMH HOBHH, OyJ0 00OpaHO IONEpeIHbO
MIArOTOBJCHY MOJeNb KiacudikaTtopa TekcTiB 3 0i0miorexku Flair mis Python. Jlanuit mMeronm mo3Bosisie
OTPUMATH OIlIHKY TEKCTy B BHIJIsINI 3HaueHb «llo3urtnBHa» Ta «HeraTtuBHa», a Tako HWMOBIpHICTH JaHOI
omiHkKH [3].
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1 | id [ created_at text probability |sentiment
2 | 1,53E+18 Thu May 19 15:03:16 +0000 2022 As far as price increases we've seen in the EV space, it has been largely ¢ 0,887823164 NEGATIVE
3 | 1,53E+18 Thu May 19 15:03:13 +0000 2022 ... and just like that my next car will not be a Tesla, you spoiled brat. 0,986812055 NEGATIVE
a | 1,53E+18 Thu May 19 15:03:12 +0000 2022 I've never seen a MAGA flag on a Tesla. 0,926846743 MEGATIVE
5 | 1,53E+18 Thu May 19 15:03:12 +0000 2022 Real world impact of Elon Musk's of not acting in best interest of Tesla: £ 0,999765456 NEGATIVE
6 | 1,53E+18 Thu May 19 15:03:11 +0000 2022 Mah, there are many other options now. I will never buy a Tesla. They ar 0,955424368 NEGATIVE
7 | 1,53E+18 Thu May 19 15:03:11 +0000 2022 I'm so disappointed in you. You were doing a lot of good things for the w 0,999955773 NEGATIVE
8 | 1,53E+18 Thu May 19 15:03:10 +0000 2022 Here's why #Tesla says your Dashcam and Sentry Mode aren’t working ri 0,999961495 NEGATIVE
9 | 1,53E+18 Thu May 19 15:03:09 +0000 2022 Mormally not my practice to spend large amounts of money on business 0,997812629 NEGATIVE
10| 1,53E+18 Thu May 19 15:03:08 +0000 2022 Elon played the long game. Kissed libtard ass to get billions from gov to® 0,759497285 POSITIVE

11 | 1,53E+18 Thu May 19 15:03:08 +0000 2022 On May 14, 1918, Nikola Tesla patented Lightning-Protector. 0,991738915 POSITIVE

12| 1,53E+18 Thu May 19 15:03:07 +0000 2022 Tesla He's pissed all over the Tesla brand. And when its overpriced stock 0,999397397 NEGATIVE
13 | 1,53E+18 Thu May 19 15:03:07 +0000 2022 Us Houston Texas: The batteries onboard the Tesla continued to ignite d 0,999818742 NEGATIVE
14 | 1,53E+18 Thu May 19 15:03:06 +0000 2022 Elon Musk is spiraling out of control faster than Tesla stock. 0,996204436 NEGATIVE
15 | 1,53E+18 Thu May 19 15:03:05 +0000 2022 Shares of Tesla have plunged again today, over 7% so far. Today's drop i= 0,989903569 NEGATIVE

PucyHok 2 — Pe3ynbpTaT mpoBeeHHS aHaIi3y eMOIIIHOTO 3a0apBIICHHS OTPUMAHUX TEKCTIB

Jnst momanbLIoro MOCTIDKEHHS BIUIMBY OTPUMaHUX OLIHOK Ha 3MiHY TPEHAY PyXy LiH, HEOOXiTHO
3aBaHTAXUTH 1CTOPUYHI JaHI A AaHOi KommaHii. ONTHMaTbHAM DKEPEIOM IS OTPUMAHHS iICTOPUIHHX
nanux Oymno oopano Yahoo Finance, skuii 7103B0OJIsIE OTPUMYBATH JIaHI 3 YACTOTOIO BiJl OAHI€T XBUIINHH.

OTpuMaHi OIIHKA €MOIIIMHOTO 3a0apBIICHHS Ta ICTOPUYHI JaHHI HEOOXITHO MPUBECTH A0 OTHIET YACTOTH
Ta 4YaCOBOTO TOSICY, JIJIsl OPIBHSHHS PyXy I[iHU Ta TPEHAY HACTPOrO puHKY. [IpuBeneHHs Tabnumb 10 oaHiel
YaCTOTH TPOBOIUTHCS 32 JOIMMOMOTOI0 OOpaXxyHKY CEpeJHBOI0 3HAUEHHS BCiX TOYOK JIAaHUX HAa KOXKHOMY 3
Jiara3oHiB 00OpaHOi YaCTOTH.

Pucynoxk 3 — CepenHe 3Ha4CHHS OIIHKYM €MOIIIMHOTO 3a0apBIICHHS TEKCTIB, HAKJIaAeHE Ha TpadikK 3MiHH
iH



Ha pucynky 3 mnokazaHo TpaHchopMmoBaHHMU rpadik OIIHOK €MOLIHHOTO 3a0apBieHHS TEKCTIB 3
comianbHOi Mepexi Twitter, HaknaaeHuit Ha rpadik 3MIHM LIH Ha akuii gaHoi kommaHii. JlaHuH PUCYHOK
JEMOHCTPY€E HASBHICTH TMPSAMO MPOIOPIIHHOTO 3B'SI3KYy MiX HACTPOSMH PUHKY IO TEBHOI KOMMaHIi Ta
3MIHOIO L[IHY aKLii y BiAMOBIIHI TPOMIXKKH Hacy.

Buxomsum 3 pe3ynbTaTiB MPOBEACHOTO [OCTI[HKEHHS MOXKHA 3pOOMTH BHCHOBOK, IO €MOILliiHe
3a0apBJIeHHS TEKCTiB HOBHH BiTHOCHO ()iHAHCOBHMX DPHHKIB, Ma€ NpPAMHUI BIUIMB Ha HUX 1 MOXe OYyTH
BUKOPHUCTaHE, SIK NOJATKOBUHM 1HCTpYMEHT Ui imeHTH(iKalii MPUXOBAaHMX PH3HKIB, SIKIi HE MOMKJIHBO
11eHTU]IKYBaTH IPOTHO3YBAaHHSIM Ha OCHOBI ICTOPHYHHX JTAHHX.

Bucnosku

B naniii poboTi Oyno mpoBeneHO aHali3 METOAIB Ul BU3HAUYEHHS €MOLIWHOTO 3a0apBIICHHS TEKCTiB
HOBHH Ta PO3TJIHYTO 1X 3aCTOCYBaHHS JUIsl iAeHTH]iKamii iHBECTUIIIHNX PU3KKIB Ha (HiHAHCOBUX pUHKAX.
Byno nocnimkeHo BIDIMB eMOIIHHOTO 3a0apBJIeHHS] TEKCTIB HOBHMH Ha I[iHY aKIlii BiJMMOBIAHOT KOMMaHii Ta
BHM3HAYECHO, IO OI[iIHKA €MOLIMHOTO 3a0apBJiCHHS PUHKY Mae€ Oe3MOocepeaHiil BIUIMB HAa TPEHJ 3MIHH IiH 1
MOKE 3aCTOCOBYBATHCS SIK TOJATKOBUHM 1HCTPYMEHT IS iAeHTH(]iKamii MpUXOBaHUX PU3HKIB.
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