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The purpose of this work is to study and evaluate various methods and
technologies applicable for the development of trading forecasting systems in
the stock market. It examines the different types of neural networks suitable for
solving such problems, existing implementations and strategies for improving
software solutions, and the possibility of combining their use with conventional
algorithmic trading methods. By combining different approaches, it is possible
to improve the efficiency of the system as a whole, since it 1s not always
possible to ensure optimal operation of systems using neural networks due to the
specifics of time series and factors that may not be taken into account during
modeling, in this case, solutions using trading algorithms can save the system
from excess losses.

JlocimKeHAsST METOMIB JOTIOBHEHHSI aJITOPUTMIYHOT aKIiitHOI TOPTiBII 3 3a-
CTOCYBAHHSIM MAIIMHHOTO HABYAHHS € JyXE aKTyaJbHAM HaAmpsIMKOM JIOCII-
JUKeHb y (hiHaHCOBIH cdepl. MammmaHe HaBUaHHA MOXE OyTH BUKOPHCTAHE IS
MPOTHO3YBAHHA 3MIHHM I11H, BUSABJICHHS MATEPHIB HA PUHKY, PO3POOKH TOPTOBUX
cTpareriii Ta onruMizaiii ynpasmiaasa noprdenem [1].

OcCHOBH1 HAMIPAMKH JTOCJTIKEHB Y IMiH 001aCTi BKIIOYAIOTh!

— TPOTHO3YBAHHS IIHOBUX PYXIB, BUKOPUCTAHHS aJTOPUTMIB MAITMHHOTO
HaBUaHHA, TaKWX K HEUPOHHI MEPEXi, IepeBa PIllicHb, aHCAMOJIEBI METOIU Ta
1HIII, JUTS aHAJTI3Y ICTOPUYHMX JAHWX IIH Ta PUHKOBUX TTOKA3HUKIB JIJIs1 TPOTHO-
3yBaHHS MaiOyTHIX IIIHOBUX PYyXIB;

— BUSBJICHHA TATEPHIB HA PWHKY, MAIIMHHEC HABYAHHSI MOXKE JTOTIOMOTTH
BHUSIBUTH CKJIQJH1 TTATEPHM Ta 3B A3KW B IIHOBUX JWHAMIKaX, SKI MOXYTh OyTH
BA)KKO BUSBUTH JTFOTUHOIO;

— po3poOKa TOProBUX CTpaTeTiii, HA OCHOBI IPOTHO31B 3MIHU IIH Ta BHSB-
JICHUX TIATEPHIB, MOXHA PO3POOJISITH TOPTOB1 CTPATETIi, IKI aBTOMAaTHIHO BUKO-
HYIOTh YTOJM HA PUHKY

— ONITHMI3AIlA YTPABIIHHA TOpTdereM, MallMHAE HAaBYaHHA MOXKe OyTH
3aCTOCOBAHE /TS ONITAMI3AIl aTOPUTMIB YIIPABIIHHAS OpTdeaem, 30KkpemMa i
PO3MOIUTY aKTUBIB, CTpaTeriii pedajaHCyBaHHS Ta YIPABIIHHSA PU3AKAMH.

JIis mpoBeaeHHS MOCIIKEHB Y 11 00JacTi MOXKYTh BHKOPHUCTOBYBATHCA
PI3HI METOJM MAIMAHHOTO HaBYaHHS [2], a TaKOXX CTAaTUCTUYHI Ta (piHAHCOBI
Mozen. BaxkuBOIO 4acTHHOIO JAOCIIKEHHS € BaJiaaiis MOIeeH Ha 1ICTOpHY-
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HUX JaHUX Ta iX TECTyBaHHSA HA PEaJbHUX PUHKAX JJIS MEPEBIPKHA €(hEKTUBHOCTI
Ta MPUAATHOCTI O BUKOPUCTAHHS B PEaIbHOMY CEPEIOBHIII aKIIIHOT TOPTIBIII.

Haiib1ap1m1 momy isipHi TANMH HEWPOHHUX MEPEXK Y IbOMY KOHTEKCTI BKJIFO-
YaloTh:

— MEPEeKl 3BOPOTHOTO TIOITUPEHHS TTIOMHUJIKH;

— pexypenTH1 HefipoHHl Mepexi (RNN);

— HEHPOHHI Mepexi 3 TAMUIACOBOIO 3aTpUMKOIO (TDNN).

PexypeHTHI HEHpPOHHI MEPEKI YaCTO 3aCTOCOBYIOTHCS B MPOTHO3YBaHHI IIH
Ha akiii, OCKUTbKA BOHHW 3/IaTHI BPAaxXOBYBATH TOMEPEAHI 3HAYEHHS y Yaco-
BOMY PSIl.

OcCKUIBbKH IIIHKA HA aKIlli MPeACTaBIsSIOTh COOOI0 YacOoBl PSAIU, IS iX IPO-
THO3YBaHHS 3aCTOCOBYETHCS TaK 3BaHWH "KOB3HE BIKHO". [ 1boTO MOTPiOHA
HEWPOHHA MEPEXka 3 JOBTOI0 KOPOTKOCTPOKOBOIO mam aTTio (LSTM).

3BicHO, HE 000B’I3KOBO peajli3yBaTH Taki MOJAEII BJIACHOPYY, OCKUIBKH 1C-
HYIOTh TOTOB1 pIINIEHHA Ha 0a3i PI3HOMAaHITHUX 0101I0TEK MTYYHOTO 1HTEICKTY.
OpHi€er0 3 HAMOUIBIN TOMITHHX 1THCTPYMEHTAJIbHUX 3ac00IB y miit cdepi € 610i-
oteka TensorFlow [3], sika mo3BoiIsge 30cepeAUTHCS HA PO3podI OI3HEC-TTOTIKH
Ta apXIiTEeKTypu HEHpPOHHMX Mepex. Jlo mepeBar 1miei 610/110TEKH MOYKHA TAKOXK
BITHECTA MOXIIMBICTh TIEperisaay rpady HaBUEHOT HEMPOHHOT MEPEXKI, a TAKOXK
MO>KJIHBICTh BUKOPUCTOBYBATH MOBY NporpamyBanHs Python.

Jlna monermeHHs 1HTerpamii Koay, mo BUKOpUCTOBYye TensorFlow, 3 pi-
IMIEHHSAMU, 10 BUKOPHUCTOBYIOTH QJITOPUTMIUHI IMIIXOAA BAPTO 30CEPEIAUTHUCH HA
61010TeKax, MO TaKOX 0a3ylOThCS HA MOBI mporpamyBanHa Python. Onanmvu 3
HAWTTOMYJIAPHIMINX B MiK cepi MOKHA BAIUIUTH HACTYITHI MPOXYKTH:

— Backtrader. L{a 616ai0Teka s po3poOKH, TECTYBAaHHS Ta aBTOMATH3aIlli
TOPTIBEJIbHUX CTPaTeriii, Mae BOyAOBaHY MIATPUMKY TS OTITHUMI3AIlii MapamMeT-
pIB CTpaTeTii.

— PyAlgoTrade. 11s 6i6moreka mae npoctuii y Bukopuctanti API ta miar-
PUMYE PI3HI THIH 1HAUKATOPIB.

— Zipline. e 6i6moteka Python, po3pobnena mist anrOpUTMIYHOI TOPTIBI
Ta (PIHAHCOBOTO MOCHIDKEHHA. BoHa Mae BOyqoBaHy MIATPUMKY JUTS 1CTOPHUY-
HUX JIaHUX Ta MOXe OyTH BUKOPHCTAHA IS PO3POOKH Ta TECTYBAHHS PI3HUX
TOPT1BEJIbHUX CTPATETIH.

KomOinatiss BUKOPUCTAaHHS PI3HUK TIIXOIIB MOXE JO3BOJIATH OTPUMATH
OUTHII CTAOLTBHI PE3YIbTATH.
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