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AJITOTPEMJIUHI KPUIITOAKTUBIB
I3 BUKOPUCTAHHSAM HITYYHOI'O IHTEJIEKTY

Cmammio npucesyeHo BUKOPUCMAHHIO an20poboma 3i WiMyYHUM iHmenreKmom Ol mpeuouHey Kpunmo-
8a1I0M, AKUL BUKOPUCOBYE PO3POOHUK, i3 3A3HAYEHHAM Pe3YIbMamie npaKmuyHo20 mecnye8aHHs Ha pe-
anvbHill mopeiseni Kpunmoaxmusamu. Haoano nepenix napamempis na 6asi inouxamopa Zig-Zag, sxi obupae
wmy4Huil iHmenekm poboma Ha niocmasi GUKOPUCMAHHS PAKMUYHO20 00C8i0Y 3ACMOCYB8AHHS HANLAUMO-
6aHoi cmpamezii 015 ii KopeKkyii 3 Memoio noninuenns pesyibmamis mopeie. Pobom nocmiiino mecmye
nonepedHi pe3yiomamu mopeie i obupac napamempu OJisi 6CMAHOGILEHHS 0pOepPi8 i3 Memor Ni0GULYeHHS
odoxionocmi. Ha niocmasi pobomu 3p06ieHo 8UCHOBOK w000 NePCNeKMuUs PO36UNMKY i 30LIbULCHHS RONYIISD-
HOCMI BUKOPUCIAHHS ANI20POOOMIB 31 WMYYHUM [HMELEKMOM 0Ji MPetounKy KPUNMoSaitomamu i ix niu-

8y HA NOOAnbULy Cmadinizayiio KpUNMopuUHKY i NONyIsapu3ayii mexnonozii O10Kuelit.

KuawuoBi cioBa: anrorpeiinuHr, anropo0oT, IITyYHHN 1HTEIEKT, OJOKIEHH, KPUITOBAIIOTH, KPUIITOAK-

TUBH, CTPATeTis TPEHIUHTY, iIHAUKaTOp Zig-Zag.

YHpogoBK OCTaHHIX POKIB CTABCS CIPAaBKHIN
OyM IHTEpHET-TPEHIUHTY, 10 MPU3BEI0 A0 PEBO-
JIFOIIMHKUX 3MiH B IHBECTHITIMHIN misbHOCTI. Cydac-
Hi KOMIT FOT€PHI TEXHOJIOTIi Tal0Th 3MOTY KOXXHOMY
MOTEHIIIHHOMY 1HBEeCTOpY OpaT y4acTh y poOoTi
(hiHAaHCOBUX PUHKIB CBiTYy uepe3 IHTepHET Mmaiixe
3 OyJb-IKO1 TOYKH 36MHOI KyJi 3 MiHIMaJIbHUMH
BUTpaTaMU Ha KEPyBaHHS IMMH IHBECTHULIIMH 3i
CBOTO KOMII FOTEpa.

Topriens Ha (piHAHCOBUX PHHKAX — I JESKOIO
MIpOIO i7iealTbHUM Oi3HeC, 3a AKOTO JTyMKH MEpPeTBO-
PIOIOTHCS Ha TPOIi HANpsMy, 0e3 MPOMIXHUX CTa-
i}, BIACTHBHX 3BHYalfHOMY Oi3HECY: MPOCKTYBaH-
Hsl, PO3pO0OKa, BUTOTOBJIEHHS, MapKETHHT, ITPOJIaX
MPOIYKTY.

XapaKkTepHOIO BIACTUBICTIO TOPTrOBOi MisIBbHO-
CTi Ha (PIHAHCOBUX PUHKAX € MPAKTUIHO HEOOMEKe-
Ha €EMHICTh, TOH (PAKT, [0 HEMA€E OIOPOKPATUIHUX
PETYASTOPHUX MEPEIIKO MO0 JiIeH3yBaHHS Opo-
KepiB a00 JOCTyIy 10 TOPTiBJIi iHBECTOPIB, peab-
HMX OOMEKEHb Ha 00’€M 1, BIAIOBIIHO, 30BHINIHIX
0o0MeXeHb Ha OTpUMaHHs NpuOyTKy. Lle 3a6e3neuye
MO>KJIMBICTh Maike HEOOMEKEHOTO PO3IIUPEHHS
00’eMy TOPTOBHUX olepalliii, BA3BHAYEHOTO JUIIe
BJIACHUM O2)KaHHSIM 1 KaIliTaJoM iHBeCTOpa.

OnHuM i3 HalKpaMx cnoco0iB TPEHIUHTY € CTBO-
pEeHHS TOPTOBUX pOOOTIB, SIKI MalOTh MEBHI mepe-
Baru HaJi 0COOMCTOO TOPTIiBJIEIO IIIISIXOM BJIACHOTO
aHaJTi3y 1 MPOTHO3yBaHHS I[IHU aKTUBY. BoHHM momo-
MaraloTh KOPHCTYBaueBi YHHKHYTH MOHOTOHHMX
Iiii, He MaroTh pOOOYHMX TOMUH 13 9 110 18, He BTOM-
JIIOIOTHCSI T4, HANTOJIOBHIIIIE, BUKIIOYAIOTh Ha BCI
100 % Jronchkumii (pakTop Ta eMollii, K1 HacIpaBIi
Jy’Ke 3aBa)KaroTh pOoOUTH MpUOYTKOBi yrogu. Matoun
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TIEBHI CTpaTerii, 3a3/1aJeriib MPOTECTYBABIIN IX Ha
HAsIBHUX JaHUX PO MMOBEIIHKY I[iHU aKTUBY B MUHY-
JIOMY Ta OTPUMABIIH TO3UTHBHUI PE3yJIbTAT, CTBO-
proeMo po0oTa 3 elIeMEHTaMH IITYYHOTO IHTEIEKTY,
SIKMI OM MpaIfoBaB 3aMicTh Hac 24/7.

Crpareris Toprooro pooory

PoGoT BHKOPUCTOBYE CTpareriro, B OCHOBI SKOi
NeXUTh iHIuKarop Zig-Zag [1] (puc. 1).

Zig-Zag
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Puc. 1. Ingukarop Zig-Zag Ha IeHHOMY iHTepBaJli

Innukatop Zig-Zag MOXHa BHKOPHUCTOBYBaTH
Ui inbTparlii MOPIBHSAHO HEBEJIWKHX I[IHOBHUX
pyxiB. /s 11bOT0 MOXKHA 3a7aTH BIAXWUICHHS Y Bifl-
coTkax. [HAMKaTOp Majroe JiHIIO0 TUNBKH B pasi,
SIKIIIO BIAHOCHUM PyX IIHU OUTBIINAHN, HI)K BCTAHOB-
JICHE BIIXWICHHS, THM CaMUM HAIAl0Yl TOYHOCTI
rpadiky, yCyBarOYd PHHKOBHH IIyM 1 iTHOPYIOUH
6iuHuil pyx. BiH He reHepye aBTOMaTH4HI CUTHa-
mu. Tpeiinepn MOXXyTh BUKOPHCTOBYBATH iHIUKATOP
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CaMOCTiifHO, 1100 BiIOOPAa3UTH MOTOUHUN TPEHN, abo
pa3oM 3 iHIIMMH IHANKATOpAaMH TEXHIYHOTO aHATI3Y,
TakuMU K XBwii EmnmioTra, BU3HauaTH piBHI Mif-
TPUMKH Ta CIIPOTHBY, a00 BH3HAYATH MEBHI MOJIEII,
SIK-OT TOJIBiifHA BepIMHA a00 MapaielbHUN KaHAI.

BapTo 3a3HauuTH, 110 32 KOXKHUM BiPi3KOM,
CIIPSIMOBaHHMM YTOPY, PO3TAIIOBAaHUHN BIIPI30K, IO
e BHU3, 1 HaBmaky. [HaMKaTop Zig-Zag CXOKUHA Ha
cepe/IHi KOB3alo4i: BOHU 00MIBa CUTHAIII3YIOTh 3MiHYy
TPEH/a, KOJIM iHANKATOp 3MIHIOE HAnpsiIMOK. [1pu BH-
KOPHCTaHHI OKpeMo, a00 B MOETHAHHI 3 THITUMH Me-
TOJaMH, IHAUKATOp Zig-Zag € KOPUCHUM IHCTPYMEH-
TOM Y HabOpi 3ac00iB TEXHIYHOTO aHaJli3y Tpeiaepa.

OyHKIis, [0 BUKOPUCTOBYETHCS IS 00UHnC-
JICHHS JaHWX 1HJIUKaTopa, MpUiiMae Ha BXiJl JIBa
MapaMeTpH, a caMe KUIbKICTh CBIYOK 1 BiIXHUJICHHS
y BiicoTkax. TakuM 9UHOM OYIyHOTBCS pO3BOPOTHI
Toukd. L{i Touku po3BOpPOTY TpeHAY POOOTOM BHU-
KopucToByloThCs Ak piBHI UpLevel i DownLevel.
31 30UTBIIECHHSIM 3HAYEHB OyIe BUKOPHUCTOBYBATHCS
JIOBIIHIH POMIXKOK 4acy Ta TPUBATIIINN TPEH]T s
BH3HAUCHHS IUX PiBHIB.

[To cyti UpLevel Ta DownLevel siBisitoTs co6010
JBI I[IHM aKTHBY. 3a I[UMH IlIHAMU CTBOPIOIOTHCS
JIBa CTOI-OPJEPH HA BiIKPHUTTS JOBrOi Ta KOPOTKOL
no3utlii BiamosigHo. Konu nina HaOyna 3HaYeHHS
OJTHOTO 3 OPJIEPiB, BIIKPUBAETHCS TTO3HUILIS.

ITyyHui iHTEIEKT y I[bOMY pOOOTI TecTye
CTpaTerifo Ha MUHYJIOMY Ta TOPIBHIOE PE3yIbTaTH
npuOyTKOBUX 1 30UTKOBUX yroA. Llum camum nigou-
pae 3HaYCHHS TAPaMETPIB HANAIITYBAHHS T4 BHKO-
pHUCTOBYE iX y camoMy poborti. Ils nmpouenypa mos-
TOpIO€ThCs pa3 y 24 rogunu. Ha puc. 2 HaBeneHo
nBa rpadiky — HOPIBHAHHS 3POCTAHHS JICTIO3UTY 3a
PI3HHX HAJAIITyBaHb TOPrOBOI CHCTEMH.

Sk 6aurmo 3 puc. 2, He 3aBKIH OiIbIIa KUTbKICTh
yroj Jae Oublie NpuOyTKY, Hi*K MEHIIIA, aJie 3a AKic-
HOTO TPOTHO3Y. BCi OCHOBHI TOKAa3HUKH Y JAPYTOMY
BUIAJIKy KpaIlli, a camMe: KUTbKICTb yTof (UMM MEHIIIE,
THM KpaIle, aipKe 38 KOXKHY YTOIy MH IDTaTHMO KOMi-
Ci10), BIZICOTOK NMPHOYTKOBHX TPEHIiB, podiT-(hak-
TOp, MaKCUMAJIbHA ITPOCAJIKA ICTIO3UTY, CEPEAHIM Bifl-
COTOK TIPUOYTKOBOI yroau, koedimient [lapna i 1. 1.

$214324.77 358 33.52% 1.245
palk-2 3
Het Profit Total Closed Trades Percent Profitable Profit Factor

3acrocyHok

Sk Oyno 3a3HaueHO BUILE, VIS AITOTPEUIUHTY
HalKpallle BAKOPHCTOBYBaTH 0araro poOOTiB OHOTO
a00 JIeKIIbKOX CIMEHCTB, OIIHIOBATH IIEBHI PE3yNbTa-
TH 3a BEJIMKUHN Tiepiof] (OUTbIEe HIK IMIBPOKY), TOMY
po0OT parroBaTMe Ha cepBepi. HaBeneHo npukiian
BUKOpHCTaHH: cepBepiB Google. Huni 3amymieno 20
POOOTIB Ha PI3HUX BATIOTHUX Mapax 1 TaiMppeimax.
TakuM 4uHOM BiOyBa€ThCs TUBEpPCH(IKAIliS pH-
3HKiB 32 iIHBECTYBAaHHSI ACTIO3UTY, 1 € HIMOBIPHICTh
TOTO, 10 POOOTH MPUHOCUTUMYTH Oijiblle MPHUOYT-
Ky. OCKIJIbKH HIXTO HE 3HAE, SIKOO OyJ1e BOJIATHIIb-
HICTh KO)KHOTO 3 aKTHBIB, 1151 CTPATETisl PO3PaxoBye
Ha pyX LiHM i Aa€ NpUOYTOK TUTbKH B TAKOMY BH-
naaky. HeoOxigHocTi BTpy4arucs B 1ii pobora He-
Mae, BiJITIOBITHO i CIIOCTEPIraTv 3a HUM TaKOX.

ITovaTkoBi HamAMTYBaHHS JIOCTYITy IO aKAYHTY,
BaJFOTHOT TapH, TaliM@peiimMy, KpeIUTHOTO TuIeYa,
4acoBi 3aTPUMKH HEOOXiTHO BU3HAYUTH TIepel 3a-
myckoM poborta. Ilicas 3amycKy IITYYHUN iHTETIeKT
(IIIT) migoupae napametpu. Yepesz APl orpumye
CBIYKH, TECTY€E CTPATETiI0 HA PI3HHUX MMapaMeTpax Ta
obupae Haiikpaii. Koxnoro nus LI moBToproe 1110
nponeaypy. TakuM 4MHOM Haml poOOT MOCTIHHO
MiJIAIITOBYETHCS i/l TOTOYHUN PUHOK.

Jani BinOysaeTbes migkmoueHHs mo WebSocket
1 TperauHT. 3BiTH 3anmucyroThes B Excel-¢aiin.

OCKIUIBKH TIeH pOOOT BUKOPHCTOBYETHCS pO3p0O0-
HHUKOM Yy BIACHUX LUIAX JUTS OTPUMAHHS MPUOYTKY,
He OyJ10 oTpeOr CTBOPIOBATH KOPUCTYBAIIBKHH 1H-
tepdetic. IIporpaMa BUKOHY€e IOCTABICHY 3a1ady
Ha 100 %, mae iHdopmaliliHe KOHCOJbHE BiKHO,
i poOOT MOXE€ BHKOPHCTOBYBATHCS Ha Oymb-sSKHAX
napax CRYPTO/USD.

Ha puc. 3 300paxkeHO JaHi BIJKPUTHUX MMO3UILIN
31 3BiTHOTO (paiiny Excel Ha 1ieit MOMEHT.

V pesynbrari 1€l podoTH MU MOXEMO 3pOOUTH
BUCHOBOK, 1[0 B MailOyTHEOMY POOOTH 31 IITY4YHUM
IHTEJIEKTOM [UISl aITOTPEHAMHTY YIOCKOHAIIOBA-
TUMYTh, @ iX 3aCTOCYBaHHS CTaBaTHME OUIBII MO-
nynsspHUM 1 MacoBuM. Lle mpusBene 10 moganbLioi
crabimizanii pUHKY KPHIITOBATIOT 1 3MCHIICHHS

$132271.13 $598.67 20
06%
Max Drawdown g Trade Awg & Bars in Trac

Puc. 2. I'padix
HOPIiBHSHHS
CyMH JIETIO3UTY
1 KUTBKOCTI yroxg

Buy B Hold Equity  Absolute ~

Total Closed Trades Percent Profitable Profit Factor

$31710.46 $5113.63 49
1048 % 511%
Max Drawdawn g Trade Avg & Bars in Trac

— ——

M Drawdown [ Equity

Buy B Hold Equity

Absolute ~
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Unrealised ROE | Updated: 2019-05-22 16:47.39.652089 BostatuiibHOCTI. [ToiOHy ?I/ITyaI_IiIO MH BiKE MacMO,
0% entry: 253 84 stopPx: 259.8 a caMe MaibKe TOYHE BHUPIBHSHHS I[iH HA OTHAKOBI
1%  entry 79445 stopPx: 8162.0 KpUIITOAKTHBY HA PI3HUX CBITOBUX OipiKkax, 10 BiJl-
1%  entry 79585 stopPx: 8170.5 OyJIOCh 3aBISKU caMe aBTOMAaTUYHIN apOiTpaKHIN
1%  entry: 7898.5 stopPx: 8034.0 TOPTIBIII, SIKA TAPAHTYE TOXi/ 328 HASIBHOCTI OCTAT-

HBOI PI3HHUILI KypCiB Ha Pi3HUX OipXkKax 3 ypaxyBaH-
15% entry. 241.5 stopPx: 248.0 HSAM KOMICIHHHUX, K1 HEOOXiTHO CIIIadyBaTH OipiKi
:: m ;:':f: ::;f :::;: 3a orepariio .i BUTPATH Ha NEPECHIAHHS KPHIITOAK-
2%  entry: 77097036 stopPx: 8126.5 TuBy. HasiBHICTh BUHMKHEHHS TaKOi CHUTYyallil MO-
JKYTh JTOCKOHAJIO BIJICIIIKOBYBAaTH alropoOOTH, 110
137% entry: 174.0 stopPx: 248.0 1 3yMOBHJIO iX MacoBe BUKOPHCTAHHS 1 K HacIi-
-3% entry: 7846.0 stopPx: 8162.0 JIOK BUKOHaHHs Kypcy. CBOEIO 4eproro, 3011bIIeHHS
5%  entry 78065 stopPx: 8170.5 CTaOUIBHOCTI 1 3MEHIICHHS BOJIATWJIBHOCTI TIPH-
2% enky 77995 stopPx: 8126.5 3BOJUTHME JI0 TTOJIAJIBIIIOTO MOCTYIIOBOTO 3POCTaH-
e ey 1740 stopPx. 2480 Hsl KPUIITOPUHKY, POSIIMPEHHS 3aCTOCYBAHHS KpHII-
2% entry: 5748.0 stopPx. 7102.0 TOBAJIOT JUIS PO3PAXYHKIB i PO3UIMPEHHS KoJa
23% entry: 5754.0 stopPx: 7131.0 yuacHuKiB. [Ipy 1[bOMY MU BBa)KAaEMO, 10 KPHUIITO-
79% entry: 5785.0 stopPx: 7202.0 PUHOK HE CTaHOBMTH peajibHOi KOHKypeHuii (iat-
HUM TpOIlaM 1 TpaJuIiiHIiA (iHAHCOBIH cHcTEMI,
137% entry: 174.0 stopPx: 239.1 TOMY II[O BiH HE MOXe iCHyBaTH Oe3 Hel 1 Ha Hil
8% | onwy. S719.5 stopPx: 7208.5 Gasyerbes. KpUITOBAIOTH LIJIKOBUTO 3aBSYYIOTh
S| ol SIReOTY o TReD CBOEIO TOMYJISPHICTIO MOKITUBOCTI JIETKO OOMIHSATH
79% entry. 5785.0 stopPx: 7202.0 .. . . .
iX Ha HAlIOHAJIbHI BAaJIOTH i BUKOPHCTOBYBAaTH 3a

3BUYAHUM TPU3HAYCHHSIM, a caMe IS TJIATEXKIB,
PO3paxyHKiB, 3a0I1aJPKCHb Ta IHBECTHUIIIH.

Puc. 3. Tabnuns opaepis
Ha KYTIBIIFO-TIPOJIaXk KPUIITOAKTUBIB

Cnucok nimepamypu
1. Pines Lawrence. “Zig Zag Technical Indicator” [Electronic resource] / Lawrence Pines / Commodity.com. — Mode of access: https://
commodity.com/technical-analysis/zig-zag/. — Title from the screen.
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Y. Nevmerzhytskyy, A. Lesyk

CRYPTO ASSETS ALGOTRADING WITH THE USE
OF ARTIFICIAL INTELLIGENCE

The article is devoted to the use of algorobot with artificial intelligence for trading crypto currencies,
which is used by the developer including indication of practical testing results on real crypto assets trading.
The list of parameters using Zig-Zag indicator that selects the artificial intelligence of the robot is given
based on the use of the robot’s actual experience of using an adjusted strategy for its correction in order to
improve the results of trading. The function used to calculate the indicator data takes two parameters into
the input, namely the number of candles and the percentage deviations. Through the API, it receives can-
dles, tests the strategy on various parameters, and chooses the best. The robot constantly tests past bid re-
sults and selects the parameters for setting orders to increase profitability. Artificial intelligence in this
robot tests the strategy in the past and compares the results of profitable and unprofitable transactions.

Based on the investigation, a conclusion is made regarding the prospects of developing and increasing the
popularity of the use of algorobots with artificial intelligence for crypto currency trading and their influence on the
further stabilization of the crypto market and popularizing the blockchain technology. The development of al-
gotrading with artificial intelligence will lead to a further decrease in volatility in the global cryptoassets market.
Positive trading results with the use of robots with artificial intelligence will lead to further improvement of such
tools and their mass use. Algorobot in this article is based on the Zig-Zag indicator, but there are various other
strategies that will also be tested by using automated trading and artificial intelligence. The article also states that
crypto assets do not compete with fiat money, and the popularity of cryptocurrencies is based on their high liquidity.
In other words, the popularity of cryptocurrency is explained by the opportunity of easy exchanging for national
currencies and using them to perform common functions, namely, payments, settlements, savings, and investment.

Keywords: algotrading, algoujbot, artificial intelligence, blockchain, crypto currency, crypto assets,
trading strategy, indicator Zig-Zag.
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