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NATURAL LANGUAGE PROCESSING
IN FORECASTING FINANCIAL MARKETS

BUKOPUCTAHHS OBPOBKH ITPUPOJHBOI MOBH
Y IPOI'HO3YBAHHI ®IHAHCOBHUX PUHKIB

[Iporno3yBanHs (DiHAHCOBHX PHHKIB € BaXJIHUBHUM 1 CKJIaJHUM
3aBlaHHsAM. PO3BUTOK BeO-TEXHOJOTIH MPH3BIB /10 SKCHOHEHIIAILHOTO
3pOCTaHHS O0CATIB MOCTYHHHX HaHuX. lle MoXe CTaTé KIIYeM JI0
PO3KPUTTS MIHIUBOCTI (PIHAHCOBOIO PHUHKY Ta CIPHITH TOYHOCTI
nporHo3yBanHsA. OnHaK, Taki JaHi, K MPABWIO, € HECTPYKTYPOBAHUMH.
Xoya oArHA MOYKE JIETKO X IHTepIIpeTyBaTH, IPOTE BPYUHY OIPAIFOBATH
iX y BeNMKIi KiNBKOCTI JOCHTH CKJIagHO. BaxJIMBO pO3yMiTH pi3Hi
MiIX0AW O OOpOOKM TakWX JaHWX, MO0 ONTUMI3yBaTH €(QEKTHBHICThH
IIPOTHO3YBaHHS.

3 TOYKM 30py HOMHUTY, I[iHK Ha (hiHAHCOBUX PUHKAX BiMOOPakaroTh
OYiKyBaHHS IHBECTOPIB 100 MaOyTHHOI BAPTOCTiI KOHKPETHOTO aKTHBY.
ToproBenbHa JiSUTBHICTH IHBECTOPIB 0a3y€eThcsi Ha 00poOIIi iH(OpMAITii.
OcTaHHIM 4acOM PO3BUTOK BeO-TEXHOJIOTIH CIpHs€E 3pOCTaHHIO OOCSTIB
TEKCTOBHX JaHMX, i MAacOBO JIOCTYITHI JaHi MOXYTh OyTH BHKOpHCTaHi
IUIT BUSIBIICHHS HETIOSICHEHWX KOJHMBaHb Ha (DiHAHCOBOMY PHHKY Ta
MOKpalIeHHd SKOCTI TIporHo3yBaHHs. [IpuponHa MoBa B TEKCTi, SK
MPaBWJIO, HECTPYKTypOBaHA 1 MOXE MICTUTH Pi3HOPIJHE JIOTiYHE
HaBaHTaxeHHs. BoHa Moxe OyTH JIeTKO iHTepIIpeTOBaHa JOUHO0, ae ii
00po0Oka MaIIMHOK € HpoOneMaTuyHOr. Taky BelUYe3Hy KIIbKICTb
TEKCTOBUX JaHHX BaXXKO OOpOOWTH JIOAWHI Bpy4yHY uepe3 Opak dacy,
3Mi0HOCTEH, eHeprii Tomo. BuHaXi1 TeXHOIOTiT 00pOOKU MPUPOTHOT MOBH
(amru. natural language processing) 103BOJUB PO3POOHTH OGUUCTIOBAIBHI
MOJeTi, SKi JaloTh 3MOTY MAIIMHI PO3YMITH JIIOACBKY MOBY Ta
ABTOMATUYHO BHPINIYBaTH MPAKTHYHI 3aB/IaHHS.

VY monepeaHix JOCHTIKEHHAX MPOTHO3YBaHHS OipiKOBHX MOKA3HUKIB
Ha OCHOBI TEKCTy 31eOiNbIIoro MOKIaJamucs Ha OOpoOKy cIiB 3a
JIOTIOMOT'OF0 TaKUX MiAXO0MIB K «TopOa ciiB», N-rpam, TF-IDF, Tomo [4].
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OpHak 1l MiIXOAW HE BPaxoBYIOTh MOPSAOK CIIiB Ta 0OpOONISIOTH CIOBa
OKpEMO.

CeMaHTHUHHHA WiAXiI JoNla€ BHUIIE3a3HAUCHYy IIPOOJIEMY IILIIXOM
BEKTOPH3allii Ta € KIIOYEeM 0 MiIBUIICHHS MPOIYKTUBHOCTI MOJIEINEH.
Bukopucranns mnepenaBagpbHOro HaB4anHs (amri. transfer learning)
MOCHJIVIIO CEMaHTHYHUM miaxia. [Ipu Horo BUKOpHUCTaHHI BEJTMKA MOJIEITh
CIOYATKy MPOXOJIHUTH MOMEPETHE HABYAHHS HA BEITMKOMY KOPITYCi TEKCTY,
a B MOJAIBIIOMY JIOJJATKOBO HABYAETHCS MMiJl OUTBII KOHKPETHI 3ajadi.
e 3HAYHO 3HM3WIIO CKJIATHICTH 3aCTOCYBAaHHS Ta 3MEHIIIJIO BHTPATH Ha
00YMCIIeHHsI, OCKUTLKHA MO MOXKe OyTH iHiIiai3oBaHa 3 MONEPeIHbO
HABUCHOI MOJeNi 3aMicTh HaBYaHHS 3 HyJdd. [lpy BHKOpHUCTaHHI
IepeaBaIbHOTO HaBYaHHS BaXKIIUBO, MO0 JOMEH MOJEII IOIepeIHBOTO
HaBYAHHS HE CHJIBHO BiNpi3HABCSA Bix (iHampHOTO. Bemika po30ikKHICTD
MOX€E NPHU3BECTH [0 MoOripumieHHs edekTuBHocTi. Hampukman, neski
MOJeNli MOXYTh PO3II3HABAaTH CJIOBO «3HEIIHEHHS» SK Take, II0 Mae
HETaTHBHUH BIATIHOK, X04a 1€ CIOBO MOXXE BKa3yBaTH Ha CIIPHUATIHBY
IHBECTHIIIIHY MOIUBICTh. B 3B’s13Ky 3 IIM, MOTPiIOHO BUKOPUCTOBYBATH
HAWOUTBII TIPUAATHI TMONEpPEeHbO HaBYCHI Mojeni abo 30iibIryBaTn
00YKCITIOBAJIbHI BUTPATH ISl BIOCKOHAICHHS (hiHATBLHOI MOJIEITI.

CeHTUMEHTaJIbHUN TiAXiJ MOXE BHU3HAYaTH €MOLIHHY TOHAJIBHICTh
TEKCTy depe3 Bekropuzamito. [Ipm poOoTi 3 ab3amamu abo MITUMH
IOKYMEHTaMH, cTa€ NpoOiieMaTHdHo TpaHchopMyBaTH iX y BEKTOp
¢ikcoBaHOrO po3Mipy 6€3 NEBHOIO 3HIKEHHS SKOCT1 perpe3eHTalii, 1o,
B CBOIO Yepry, noripirye edpekTuBHICTh Mojenel [1; 2; 3; 5]. Kpim Toro,
BeJMKa KUTBKICTH 1H(OPMAIIHOTO IMyMy NPU3BOAMTH 10 3HWKCHHS
SKOCTI BEKTOpHM3alii Ta MOTripuiye KiHIEBYy edekTuBHICTH Mozemni [3].
o Toro k, 3akojnoBaHa iH(opMmanis y BEeKTOpHii ¢opmi HE Moxke OyTn
iHTepnpeToBaHa NoANHO. HelipoHHa Mepeka — Iie YOpHUH SNIVK, 110
MOXKE TMEepelIKoKAaTh Mpolecy iHTepnpetauii. 3 mo3uuii (QiHaHCiB
MOJIMBICTh IHTEpNpETallili € BAKJIMBOK, OCKUIBKH 1€ JJO03BOJISE
3MEHIITYBAaTH 1HBECTUIIHI PU3UKH Ta YHUKATH (hiHAHCOBUX BTpAT.

[MonieBo-opieHTOBaHUI MiIXid TO3BOJISIE 32 JOTIOMOTOI0 MeTO1a rpadiB
CTBOPIOBATH MOJIEINb 3B’S3KiB BCEPEIUHI pevyeHb Ta ab3aiiB s Kpamoi
inTeprperanii [6]. Ile BakiIMBO, Ta SK HEXTYBaHHS JPiOHO3EPHUCTOIO
iHpOpMAIII€I0 € KPUTUIHAM 1 MOXKE MPU3BECTH IO BBEICHHS B OMaHY.
Hampuknaz, peuenns «A no6pe, a b morano» mae opasy Ba TBEpAKEHHS
1 HOTO BaXKKO y3arajibHUTH. SIK TO3UTHBHA, TaK i HEraTHUBHA OIlIHKA TAKOTO
pEUeHHS HE € TOYHOIO, 1 y3araJbHEHHs IO PiBHS peueHHs Ipu3Bene 10
BTpATH A0AATKOBOI iH(opMarii.
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OTpuMaTHl SKICHY OLIHKY JAEAKHX BHJIB TEKCTYy MOXXHA TUIBKH MpH
BUKOPUCTaHHI OKpeMuX miaxoniB [7]. KoHTEHT comianbHuX Memia, SK
MPaBUJIO, MICTUTh CWJIBHO BHpPa)XXCHI HACTPOi Ta JIEKCHYHO HETIOBHUH
Ta J00pe aHami3yeThCsl 3a JOMOMOIOI0 CEHTUMEHTANbHOTO MiAXOMy.
Sk mpuKIIag: KOMEHTap Y COLIaNbHUX Mepekax «AKIIist A xopola yepes
BUOpAIITHE OTOJIONICHHS». EKcrepTHI (iHAHCOBI HOBWUHHW, SK IPAaBHIIO,
MalTh HEUTpadbHE EMOIifHE HABAaHTaXCHHS 1 € JIOBOJII YiTKUMH Ta
3pO3YMITUMH, IO AO03BOJSIE BHUKOPHCTOBYBATH IIOJi€BO-OPi€HTOBAHUIM
miaxin. Buxomsyu 3 11b0T0, JTOCIITHHKAM PEKOMEHIYETHCS BPaXxOBYBaTH
Taki BJACTHBOCTI BXIJHOTO TEKCTy, fAK CyO’€KTHBHICTh, JOBKHMHA Ta
nertamizanis. I1ig0ip onTUMaNbHOrO MiJXOXy HAa OCHOBI LIUX MapaMeTpiB
MOJKE JI03BOJINTH OTPUMYBATH OUTBIIT TOYHI MPOTHO3H.

PesynmpTaTé NOpiBHAHHS Pi3HUX MiTXOIIB 00pOOKH MIPUPOAHBOI MOBH Y
MIPOTHO3YBaHHI (hJiHAHCOBUX PUHKIB MiJJCYMOBaHO y Tabmuui 1.

Tabnums 1
IopiBHsAHHSA pi3HUX NiAX0AiB 00POOKH NPHPOAHBOI MOBHU
Yy IPOrHo3yBaHHi (piHAaHCOBHX PMHKIB

N . IopnieBo-
Cemantnunmii | CeHTMMeHTAJbLHMIA . .
- . . opi€eHTOBaHUIA
miaxin miaxig .o
miaxig
Tarepnperaris . .
priperat Hi Hi Taxk
pe3yiIbTaTiB
BusHaueHHS BIUIUBY
ACHMETPUYHOTO Tak Taxk Taxk
KOHTEHTY
Busnauenns
B3a€MOIIOB’ I3aHOCTI Tax Hi Tax
KOHTCHTY
OmnpartoBaHHs
IpiOHO3epHHUCTOT Tax Tax Tax
iHpopmanii
OnTuMalbHU# THIT . . .
. Bynp-sxwii Cy0’exTHBHHI OO0’ exTHBHUI
BXI/IHUX JTaHUX
Jleranizamis BXiTHUX . . HeoOxinna
bynb-axuii bynb-axuii L.
JTAHHX JIeTai3alis
[Torano
Job6pe mpatrioe
Tpatoe 3 [Torano mpartoe 3
JloBxWHA TEKCTY 3 BEJIMKUMHU
BEJIUKUMH BEJIMKUMH TEKCTaMHU
TEKCTaMHU
TEKCTaMHU
HoBunu, . . . HoBunu,
Hanpsm . . CouianbHi Mepexi, . .
(inaHCOB1 ¢inaHcoBi
3aCTOCYBaHHS . ¢bopymu .
3BITH 3BITH
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Takum 9yUHOM, B paMKax JOCIIHKEHHs OyJI0 PO3MITHYTO MiTXOIH JI0
MIPOTHO3YBAaHHS OIpXKOBUX ITOKa3HHKIB Ha OCHOBI OOpOOKM NPHUPOIHOI
MOBH, BKJIFOYAIOYM TaKi, 10 0a3yIOThCSA HAa aHAlli31 CEeMaHTHKH, HACTPOIB,
ot Ta riopuaHi BapianTu. OnrcaHo CUJIbHI Ta ClIa0Ki CTOPOHU KOKHOTO
miAxody, iX BiIMIHHOCTI Ta HampsIMHM 3acTOCyBaHHS. Byno 3ailicHeHO
crpoOy JIOMOMOTTH JIIOJASM 3 PI3HHM JOCBIJIOM JIETKO 3pO3yMIiTH
BiJINOBIJIHI MigX0AM. 3aKiIaJeHO OCHOBY JUIA MOJANBIIMX JOCTiIKEHb B
HaNpsSMKY TPOTHO3YBaHHS 0ip)KOBUX MOKA3HUKIB.
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