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K.10. OcTtpoBchKa
OOCHIOKEHHSA TEXHIYHOTO IHIUKATOPY MACD
TA IIPOTPAMHA PEAJI3AIIIS ®YHKIIII
IJI IPUMHSATTS PIINEHD

AHomauis. 3a0aya mexHiYHO20 AHAMI3Y BU3HAYUMU NOMOYHUL HANPAM PYXY PUHKY.

binbwicms aHanimukig BUKOpUCMOBYE (hicypu 018 Xapakmepucmuku AiHil onopy, niompumku,
nogopomy ma 3apo0xeHHA mpeHdis.

HuHamiyrud iHOukamop MACD sioHocams 0o kameeopii mpeHOoBUX 3@ OaHUM napamempy
MOXHA Ccyoumu npo CnisBIOHOWEHHA MiX Napol KoB3aw4yu cepedHix yiHu. [lobydosa
IHOUKamopa npoBooUMbCS 3 YPaxyBaHHAM piHuyi mix dsoma EMA, wo matoms nepiodu 8 12 i
26 OHiB. [in1a 6i/bl MOYHO20 HAHECEHHS KPAaWux micyb 01A y2o0u (npodaxy abo nokynku) Ha
epagpik MACD moxe HaHocumucs 000amkoBa (Cu2HanbHa) AiHiA 3 0es8'amu eKCnoHeHYIldHUX KO8
3ato4u cepedHix 8i0 MACD Line npu 0608'a3k08omy 321a0Xy8aHHA (napamemp 3a 3amMoBYyBaH
Ham 9).

B pesynbmami BUKOHAHHA pobomu 6Yn0 NPOAHANI308AHO MOXIUBICMb BUKOPUCMAHHS
mexHiyHo20 THOUKamopy MACD ma npoz2pamHo peaniz08aHo (yHKUI0 015 NpUliHAMMSA pilieHs 3
JI021KOI0 NOPAOHUKA «Kynysamu 4u Hi» 015 080x 6ipx kpunmosanom Exmo ma Poloniex.
3acmocysanHs MACD iHOukamopa, sk 8mim, i 6yOb AK020 THWO020 THOUKAMOPA, MoXe THOOT Cy
npoBodXyBamucs NOMUAKOBUMU Cu2Hanamu. Tomy, 015 6inbw ycniwHoi mopeisni Ha poHO0BOMY
1 BAIIOMHOMY PUHKY Halkpawe sukopucmosysamu iHOukamop MACD 8 cykynHocmi 3 iHWUMU
iHOeKcamu NOKA3HUKU SKux 6ydyms nidmsepoXxysamu npasuibHicms 06paHoi nouyii.

Knto4osi cnosa: iHOukamop, mexHiyHUli aHani3, mpeHo, ocyuunamop, , yHKYis, GipKa, PUHOK,
mosa, npoepama, 6ibaiomeka, cmpameeis, 0aHi, Python.

ITocTraHoBKa 3azaui. TexHiUHMII aHAJIi3 — e JOCHiIKeHHS OMHAMiKM OCHOB-
HUX TTOKa3HMKIB PMHKY 3a JOMOMOTrOI0 rpadiuyHMX METO/IiB 3 MEeTOI0 ITPOrHO3YBaHHS
MaioyTHiX HampsIMiB ix pyxy [1].

3amaya TeXHIYHOTO aHaJTi3y BU3HAUUTHY ITIOTOUHMIA HAIPSIM PYXY PUHKY.

BisbIIicTh aHAMITUKIB BUKOPUCTOBYE Girypu Ajisi XapaKTepUCTUKH JIiHii oropy,
MiATPUMKM, IOBOPOTY Ta 3apOAKeHHS TPEeHiB.

Bimommnii ananituk E.JI. HalimaH, sIKuii Tpalilo€ B iHBECTMIIiViHiI/A KOMIIaHii

«Anbda-Kamitan» Ha ykpaiHCbkoMy (OHAOBOMY PUHKY, CTBEPKYE, IO YUaCHUKU
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d’rouepcHMX PUHKIB, aHaAJIi3ylOuM TPEHIOOBiI MoAesi, MOBMHHI BUKOPUCTOBYBATHU
MpaBWIO — He IpaLoi NMpoTu TpeHay - the trend is your friend” — “rpenp Bam

Apyr” [2].
HaiinmommpeHiiri mo3HayeHHS XapaKTepUCTUK TPEeH Y :

- OUiKyBaHHS MiJBUIIEHHS 1IiH; - OUiKyBaHHS CIlafy IIiH;
CurHanu movyaTKy TPeH/iB TPYIYIOThCS 32 CUJIOI0: + + + CUJIbHUIA; + + CepeHiii;

+ cytabruit (pucyHku 1 Ta 2).

++§ ++ +

PucyHok 1 — JliHisg TpeHAY 32 MaKCMMaJIbHMMM 1liHAMU — JIiHisl oropy (resistance)

+++

PucyHoK 2 - JIiHis TpeHAyY 32 MiHIMaJIbHUIIM L[iHAMM — JIiHiSI OTIOPY (Support)

PiBeHb omopy - Iie JIOKaJbHO-MaKCcuMaJsbHa IiiHa. [Ipu 3’e€qHaHHI JTOKAJIbHUX
MaKCMMyMiB i BM3HA4a€ThbCs JiHis oropy. PiBeHb OiATPUMMKM — 1€ JIOKaJbHO-
MiHiMayibHa 1IiHa. [IJIS OTpMMAaHHA 1Iiel JiHii HeoOXimHO 3’€gHATH MiX CO00I0 PiBHI
MiHiMaJIbHUX IIiH.

Ouuamiuanii ingukaTop MACD BiZHOCSTD 10 KaTeropii TpeHI0BUX - 32 JaHUM
rnapaMeTpy MO’KHA CyAuUTU IIPO CIiBBiJHOIIEHHSI MiX ITapol0 KOB3alouM CepemHix
uinu. [TobymoBa iHAMKATOpPA MPOBOAUTHCS 3 YpaxXyBaHHSIM pi3HuIl Mixk 1Boma EMA,
10 MaloTh mepioayu B 12 i 26 gHiB. [Iyig 6ibII TOUHOTO HAHECEHHS KpallluX MiCIlb
17151 yroau (rmpoaaxky abo mokymnku) Ha rpadik MACD moyke HAHOCUTUCS TOJaTKOBa
(curHanbHA) JIiHIS 3 OeB'SITM eKCIOHEHIIiiHMX KoB3awuu cepenHix Bim MACD-Line

rpu 060B'SI3KOBOMY 3IJIaIKyBaHHS (TTapaMeTp 3a 3aMOBUYBaHHIM - 9) [3, 4].
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Bci curnann MADC MoskHa YMOBHO pO30UTYM Ha TpU KaTeropii:

1. TopriBisi Ha mepeTMHAx - OOMH 3 HAMMPOCTIIMX METOJiB 3aCTOCYBaHHS
iHgukaropa. AHasi3 MPOBOAUTHCS Ha OCHOBI IepeTuHy TOJI0BHUX CKIagoBux MADC.
CurHasn Ha MOKYIKY HaJIXOAUTh B TOMY BUITaJKy, KOJIU TicTOrpama MpOXOAUTb HYJb-
OBY JIiHiI0, MPSIMYIOUM Bil HU3Y A0 Bepxy. SKIO cuTyallis BigOyBa€TbCs HaBIIaKuU
(71iHis IpsiMye 3BepXy BHU3), TO 1le CUTHAJI Ha TIPOJaK.

3pificHIOBaTM MOKYIKY Kpallle B TOMY BUIaAKy, KOJM BiATIOBigHMIA CUTHAJ
3'SIBJISIETHCST Oi/IST «HYJISI». SIK TIpaBWIO, TaKa MOZis BimOyBaeTbCS HA TiJli IBHOTO OM-
yayoro TpeHza. SIKIo CUTHA 3'SIBJISIETHCS, KOJIM IHAMKATOP 3HAXOAUTHCS i «HYJIb-
OBMUI1» JIiHi€I0, TO IIe CBimUMTD PO CJIAOKICTh TPEHIa, PUCYHOK 3.

Ananizytoun kpuBy MACD, MokHa BUTSATTU IO SIKIO CTOBM (6ap) ricrorpamu
pO3TallyBaBCsl Haf, «HYJIbOBUII» JIiHi€10, i TOMITHO 3MeHIIIeHHS KOSKHOTO HaCTYITHOTO
6apy B po3Mipax, TO BapTO BpaxyBaTy 3MEHILIEHHS MOMEHTY.

2. Tlepenpopax / [lepekyrika - y4aCHMK PUHKY OL[IHIO€ peajibHy IepeKyIlJIeH-
HOCTb 200 IepenpoaaHiCTb PUHKY, 3aBASKM UOMY MOXKHA TOYHO BU3HAUUTU TOUKU
MaitOyTHbOTO PO3BOPOTY. SIKIIO iHAMKATOP AOCITAaE CBOiX MaKCMMYyMiB, pO3TallioBa-
HUX T10 06MABI CTOPOHM Bifl, «HY/IbOBOI» JIiHii, TO 1ie CBITUMUTH MPO MePeKyIIeHHOCTI
(mepenpopaHocTi) puHKY. [Ipy bOMyY BapiaHTM BapTO JOCAIAHUM ILJISIXOM BCTaHO-
BUTU TOUKM €KCTPEMYMY [IJISI KOXKHOTO 3 iHCTPYMEHTIB.

Sk Tinbku KpuBa iHaukatopa MACD pocsirae MakCMMaJ/IbHOI Ta MiHiMaJbHOI
0071aCTi, IepeTUH 3 CUTHAJIbHOIO JIIHI€I0 CIpuUsi€e TOSIBi BiATIOBimHOTO cUrHasTy (Io-
KyIIKM a00 MpOoJaky). SIKIIO mepeTMH CTaBCS I103a BKa3saHMMM BUINE PiBHIB, TO
iHpopmaliito MoskHa irHOpyBaTH.

CurHamu, o 3'IBJSIOThCS B CepenHiit 30Hi yacTuHM Trpadika BapTO BUKOPU-

CTOBYBATM JIMIIIE B pa3i MiATBepIsKeHHSI TPEeHIa iHIIIMM iHAMKATOPOM, PUCYHOK 4.
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Pucynok 3 - Toprisis Ha repeTuHax PucyHok 4 - 3actocyBaHHss MACD

BaxknuBo BpaxyBaTu, 1m0 MACD 6a’kaHO 3aCTOCOBYBATM SIK JTOBTOCTPOKOBMUIA

IHCTpYMEHT, IKU CJIiAy€ 3a 3pOCTaumMm (MaJalounM) PUHKOM.
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3. [luBepreHuisi - BiAMiHHMIA MeTO[ 3aCTOCYBaHHsI iHaukatopa MADC. V
TeXHIYHMX OOCJiIKeHHsX i y Bunagky 3 MACD guBepreHiiito Kpaiie He BUKOPUCTO-
BYBaTU MOOAMHIII - BOHA e(eKTMBHA TiIbKM B KOMIUIEKCi 3 iHIIMMM iHCTpYyMeHTaMu

TexaHasIisa.
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Ky. 3aCTOCYBaHHSI CUTHATy MOSKJIUBO Y -

BUIIAJKAX, KOJM IMOTPiOHO BU3HAUUTHU -

XapakTep PMHKY (3pocTalounii abo ma- -

Ialoumii) IIic/as MpOBeIeHOl KOpeKIlii. T TN T
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[lviBepreHi1lisi 3aCTOCOBYETHCS i AJIST BU- PyCYHOK 5 - MIupepreruis MACD
3HAYEeHHS pO3BOPOTY TPeHa, puc. 5.

[Ipu poboTi 3 iHCTPYMEHTOM BUIIepeKeHHS TO/iii BeabMMU HebGe3NeyHOo -
Kpallle To4YeKaTHUCs BXOIKeHHSI Ha PUHOK, TOKM He BiZOymeThCsl UiTKa yCTaHOBKa
IVBepreHiiii. B iHImoMy BuIaaKy yyaCHMK BUSIB/ISIETHCS HA iHIIII CTOPOHI TpeHAa.

Amnaniz ingukaropa MACD Ta nporpamua peasizanis QyHKIii ajis mpwii-
HATTS pillieHb.

1. HeobxigHo HaBunTHCs aHami3yBaT MACD mporpamHo. ITuiemo GyHKITi10
IJIST TIPUMHSITTS PillleHHS - UM/ BapTO TOPTYBAaTU B JaHUIT MOMEHT 4acy abo He BapTo.
[Tpukpinmumo iHguKaTOop m0 60TA.

2. Byayemo MACD i ctaBuMo 3amauy.

3. Tlobymyemo cBiukM, mobymyeMo JIiHii, a TpeTiii - IOPOXHii - s

IeMOHCTpAIlii po6OTH aJITOPUTMY.
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PucyHoOK 6
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MertomiB s aHasi3y rpagikiB 6oraTo:

3asBuuaii curHasiom «KymyBaTu» BBaskarTh, KOJIM 3MiHHA 3 MEHIIUM MepiooM
(Ha pUCYHKY 6 CMHS JIiHiSI) B HVDKHII 30HI MepeTMHA€E 3HMU3Y Bropy KOB3alouy 3 Besu-
KUM 1epiofom (depBoHa JiHist). CurHanom «[IpogaBatu» BBaXKarOTh, KOJIM 3MiHHA 3
MEHIIMM MepiofoM Yy BepXHili 30Hi MepeTMHA€E 3BepXy BHMU3 KOB3alOUy 3 BEJIUKUM
rnepiomom.

3BMYAITHO, B SKUTTi He BCe TaK IMPOCTO - i caM 10 cobi iHaAMKaTOp MpMU3HAUEHUI
IIJIST TVOKHEBUX i MiCSIYHMX TepiofiiB, i 0OCSAT BIUIMBAE HA MPUMHSTTS pillleHb, i, IO
XOpouIomy, Tpeba 3a0HO MepeBipuUTH IIe IT'SITh iHAMKATOPiB. AJle HaM HeoOXigHO
HABUMUTUCS PO3YMITU T€HIEHI[iI0 pUHKY!

[Mo-mepiite, 110 HAM MOTPIOHO 3pOOUTH, 1ie 3HANTU TepeTHH JiHiil Ha rpadiky.
CKOpMCTaEMOCh MOSKIMBOCTSIMM 6ibGioTeKM numpy.

[Momexkyny BuaasiBcsl (PUCYHOK 7), 1le MOB'SI3aHO 3 BiACYTHICTIO DAaHUX HA IMO-
YaTKy, 1ooymyBaBcst TO ke rpadik, 110 i BuIle, i B KOHCOIb BUBEIUCS TOUKM Tepe-

TUHY - Ha IMOYaTKy 6araTo, TOMY 1110, 3HOBY X TaKu, My 6epeMo MaJjio JaHKX 3 Oipxi.

14X = numpy.argwWwnere |[NuNpy.Qlll (DUMPY.S1gn|flaca - MacdsSlgnal) | = u).resnape
(-1) + 0
RuntimeWarning: invalid wvalue encountered i
[ O 1 2 3 4 5 & 7 8 g 1
18 18 20 21 2 23 24 25 Zea 2T 2
112 113 116 118 127 156 158 159 163 164]

sign
) 11 12 13 14 15 16 17
29 30 31 32 58 TT B

oo A

(S

PucyHok 7

IIi umdpyu MosHavalTh MOJOXKEHHS Mo oci X, B SKMX BimOyBCS II€PETHH,
HeoOXimHO HaKIacTu ix Ha rpadik, pUCYHOK 8.

PucyHok 8
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Hapani HeoOXimHO HaBUMTHUCS pO3yMiTH, Ko Tpadik 3pocTae, a KoM Magae.
Ane cmovaTKy IOTPiOHO po3ibpaTucs 3 JaHMMMU, SIKi MU OTPUMYEMO. SIK 1ie mpalloe?

[IpnbepeMo (TMMYACOBO) BCe, IO ITOB'SI3aHO 3 KOAOM, i MMJIbHO ITOT/ISTHEMO Ha
Te, 3 UMM Ipall0EMO.

Ocb 110, TpU6AM3HO, Oy/Ie BUBEHIEHO Y HAC B KOHCOJIb (PUCYHOK 9).

from matplotlib.finance import candlestickZ ohlc

import matplotlib.pyplot as plt

import matplotlib.ticker as ticker

import datetime as datetime

PAIR = 'BTC ETH' # Ilapa, 1no KoTopoy paboTaeMm

start time = time.time() - 15%60%*60 # 3a kakoi nepmosn 6parTsk
TaHHEle — 15 yacoB B HAHHOM CJiydae

resource = re-

quests.get ("https://poloniex.com/public?command=returnChartDat
a&currencyPair=%s&start=%s&end=9999999999&period=300" & (PAIR,
start time))

data = json.loads (resource.text)

quotes = {}

quotes [ 'open']=numpy.asarray ([item[ 'open'] for ltem in
datal])

quotes|['close']=numpy.asarray([item['close'] for item 1in
datal])

quotes|['high']=numpy.asarray([item['high'] for item in
datal])

quotes(['low']=numpy.asarray([item['low'] for item in data])

macd, macdsignal, macdhist = talib.MACD (quotes/['close'],
fastperiod=12, slowperiod=26, signalperiod=9)

print ('=====MACD=======', macd)

print ('*'*80)

print ('=====MACDSIGNAL=======', macdsignal)

print ('*'*80)

idx = numpy.argwhere (numpy.diff (numpy.sign(macd - macdsig-
nal)) != 0).reshape(-1) + 0

print ('======]DX======="',1dx)

print ('*'*80)

inters = []

for offset, elem in enumerate (macd) :
if offset in idx:
inters.append (elem)
else:

inters.append (numpy.nan)
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', inters)

PucyHoK 9

Inst mobymoBu rpadika My BUKOPUCTOBYEMO Kijibka HabopiB maHmx. Ha rmikami
X MM BUKOPUCTOBYEMO 4Yac - IJis BCix rpadikiB B maHiil poOOTi BUKOPUCTOBYETHCS
yac, SKUii My OTpUMaIn 3 GipsKi.

VY nepmomy rpadiky My Bio6paka€Mo CBiUKM, BUKOPMCTOBYIOUM I'OTOBI TaHi.

Ha npyromy mu oTpMMy€eMO JlaHi caMi, 3 JOTIOMOTOI0 BUKJIUKY (DYHKIIii:

macd, macdsignal, macdhist = talib.MACD (quotes [ 'close'],
fastperiod = 12, slowperiod = 26, signalperiod = 9)

B pesynbTaTi OTpMMyeMO Tpu Habopu maHux - macd, macdsignal, macdhist - 1e
TPpU MacUBY 3HaUeHb, KOXKHE 3 IKMX € 3HaueHHSIM 1151 oci Y. ToOTo Tepinit eieMeHT
oyne Bimobpaskatu B X (0), npyruit B X (1), Ha BucoTi Y, 3a3HaueHOi B camOMy
eneMeHTi. Ha ckpiHmmoTi (pucyHoK 9), 6y/Io BUBEEHO B KOHCOJIb OTPMMaHi 3HaUeH-
HSL.

Ha pucynky 10 - Nan - 1e 3HaunTb Not a number, i 11e Te, YOTO He BUAHO Ha
rpadiky (Ha MoYaTKy, JiHii BimobpaxkalTbcs 3 BigcTymom). [asi #ayTh 3HAaUEHHS -
BOHM KDPYTSATbCS HAaBKOJO HYJIS, caMe I1Ii 3HaueHHS MM i mpopucyeMo Ha rpadiky i
BUKOPUCTOBYEMO [JIs1 aHaji3y. B maHoMy BuUITaAKy mepiii 33 ejieMeHTa OTPUCOBaHi
He OyIyTh, moTiMm (X = 34, Y = 7.91964156e-06), (X = 35, Y = 4.14538137e-06) i T.x1.

Te x came cripaBegIMBO i 111 macd.
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====MACDSIGNAL====—"= nan nan nan nan
nan nan nan nan
nan nan nan nan
nan nan nan nan
nan nan nan nan
nan nan nan nan
nan nan nan nan
nan nan nan nan

nan 7.91964156e-06 4.14538137e-06 2.60110672e-08

-4.07798778e-06 -7.95972541e-06 -1.00486163e-05 -1.18658012e-05

-1.41967407e-05 -1.91172395e-05 -2 54980919e-05 -3.30112736e-05

-4.08438995e-05 -4 82626516e-05 -5.56410407e-05 -6.42993209e-05

-7.47543657e-05 -8.34476354e-05 -9.08057200e-05 -9.68025308e-05

-1.01468385e-04 -1.04801729e-04 -1.06813122e-04 -1.05755025e-04

-1.00109101e-04 -9.20068930e-05 -8.33780421e-05 -7.33571885e-05

Pucynoxk 10
VY ubomy pAOKy:
idx = numpy.argwhere (numpy.diff (numpy.sign (macd - macd-
signal))! = 0) .reshape (-1) + 0

OTPUMYIOEMO TTepeTHH 3HaUeHb i OTPMMYIOEMO Ha BUXOi MacUB iH/IEKCiB:
======IDX=======[0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 54 75 86

110 111 114 116 125 154 156 157 161 162]

Ile o3Hayae, SIKIIO B3SITM MacuB 3HaUeHb macd, To mepeTuH 6yze B Toukax 0, 1,
2, .... 75, 86 ... 161, 162. Te x came crpaBedIMBO i A1 MacuBy macdsignal. IDX
BKa3ye Ha TOukM X Ha rpadiky.

Iyt BimoOpaskeHHS MepeTHHiB (YePBOHMX TOYOK Ha rpadiky) OYJ0 CTBOPEHO
HOBMIT HabOip MaHMX - BiH MO JOBXKMHI Takuii ke, 1K macd i macdsignal, asie Tam, me €
nepetH macd i macdsignal, 6ysn0 BcTaBieHO 3HaueHHS macd, Tam e TepeTUHY
HeMae, BCTaB/IsII0 nan. TakuM YMHOM, 6YJI0 OTPMCOBAHO BCi Kparky X, aje yepBOHa
TOYKa 3'SIBUTHCS TUIBKU TaM, i€ € IePeTHH.

Iani HeoOXimHO yoBUTU TpeHA! TOOTO B sIKUit 6iK pyXaeThCsl pUHOK. [ToBepHe-
MO OTpUCOBKY rpadikis, i Ha TpeTboMy OymeMo BimobpaxkkaTu pe3yabTaTy HAILIOTO
aHasmi3sy.

Iyt moyaTKy GyemMo IPOCTO IMOPiBHIOBATH, SIKA JIiHisI 3BepXy, a sSKa 3HU3Y, i
BilobpaskaTu CBiif rpadik - 3poctae abo najgae. 3 puCyHKy 11 HAOUHO BUIHO, KON

rpadik 3pocTaB, a KOJIM MajaB.
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PucyHok 11

Bory 6yne BuTifiHiIlIe TOPryBaTH B TaKi MOMEHTH (PUCYHOK 12):
- Konu rpadik nmagas, ajie moyas 3pOCTaTy (B CAaMOMY KiHIIi aiHHS).
- Konu rpagik rmouas 3pocTaTi, 3poCTa€, i He HAMITUB TEHJEHIIiI0 A0 MagiHHS

(TopryBaTH IIiJ 4ac poCTY, IPUITMHUTY O/IVKYE IO KiHIIS).
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PucyHok 12

3p03yMiJo, 1110 MOTOYHA JIOTiKa 3 IIMM He CIIPaBJISIETHCS.

Haui, My 6epeMo pisHMIIO0 Mik ABoMa JiHisMu MACD, i mopiBHIOEMO 3 MaKCu-
MaJIbHOIO pi3HuUIlelo aiHiii MACD 3a mepiof Big og4HOTO 3MiHM TpeHa 10 iHIIOro.

KoskeH pas, KoM TpeH, po3BepTa€eThCs (MepeTuH JIiHiit) HeoOXigHO OOHYIUTHU
e/l MaKCMMyM B HYJIb.

TakuM 4MHOM, ITiC/Is1 PO3BOPOTY TpEH[a, IMepilia PisHUIS MiK ABOMA JIiHISIMMU
oyne makcumanbHOO (100% pisHuiier0). Ilicist 1bOro SIKIIO JIiHII IMe CUbHilIe

pO3iiiAyThCs, TO BXXKe HACTYIIHA Pi3HUILST MiX JIiHIIMM CTaHe MaKCUMMaJIbHOI. Y TO¥
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MOMEHT, KOJIM JIiHii IMTOYHYTb CXOOUTUCS, Pi3HUIII Bke He Oyme MaKCUMMaJIbHOIO, a
oymne cnagatut (90%, 80%) i T.1.

Tomy 151 TOPTiB HEOOXiAHO BUKOPMUCTOBYBATH ABi HACTPOIOBaJIbHI 3MiHHi:

1. SIku10 pUHOK 6UYauMit (3pOCTAE) TO TOPTYIA, MTOKY Pi3HUL Ginbie X%. B Ta-
KOMY BMIIaJIKy BiH Oyae TOpTyBaTH Ha OMYAYOMY PUHKY 3 MOMEHTY PO3BOPOTY
TPEeHAa 00 TUX ITip, TIOKU JIiHil He TIOYHYTh IIIJIbHO CXOOUTUCS.

2. SIK11I0 pMHOK BeIMeXuii (Criafa€e) To TOPTyH TOAi, KON Pi3HULS MiX JiHiIMMU
MeHIie Y%. B TakoMy BMUITQAKy BiH BKJIIOUMUTBHCS B TOPTIB/IIO TiJIbKU MiCJSI TOTO $IK
TPeHJ, PO3rOpHeThCS, JIiHil pO3ifiAyThCS Ha MAaKCUMMyM, IOTIM 3iloyTbCs Marike
MOBHICTIO.

Ocb Tak BU3HAUMMO IIi 3MiHHi:

BEAR _PERC = 70 # [Ipu nagiHHi pUHKY

BULL PERC = 30 # IIpu 3poCcTaHHi pUHKY

KoxkHe 3 11MX 3HaueHb MoOsKe KoymBaTtycs Big 0 go 100, He 060B'SI3KOBO, 1110 6
BOHM B CyMi II[OCh JaBa/iv, BOHU He3a/IeXHi.

Iani HeoOXigHO BHECTH 3MiHM B KOJ, (PUCYHOK 13).
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PucyHok 13

[Tpaitoe. IIpaBaa, cripalifoBajio B cepeayHi, TaM Jie TpeH[, Maiike po3BepPHYBCS,
ajie riepeaymas, aje 1ie Bif HajallTyBaHb 3aJIeXXUTb, Ko BucTaButu BEAR PERC =
99, HAINIpUKJIA[, TO TAKOTO He Oyje, ajie i Ha MafAiHHi BiH He 3pybae. A SIKIIIO BUCTaBU-
T 100 To Gyme 3aBXOM rpaTu TiIbKM HaA 3pocTaHHi. Ha pucyHKy 13 HAaOUHO BUIHO,
1110 B HaliCyMHillli MOMEHTM 60T He TOpryBaTume!

AKio, SIK 3a3BUYaii, SMiHUTY KO, i 3po6UTH ()11 JeMOHCTpallii), mopagHuKa -
BiH OyIe roBOpUTU HaM, TOPTYBATH UM Hi, 3apa3, B I[I0 XBUIMHY. BuHeceMo 4acTUHY

Koy B (PYHKIIiIO i JogamMo aHiMalliio (PMCYHOK 14).
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PucyHok 14

Termep Halll CKPUNT KOXHY CEKyHAY (TI0 MOK/IMBOCTi) OTpuUMYye HOaHi 3 6ipxi,
6ynye rpadik i ;ae Ham Mopajy - BapTo 3apa3 TOPryBaTH uM Hi. BinmosigHo, BiH cam
repepucoBye rpadik, i Hivoro nmepesarmyckaTti He Tpeba (pUCYHOK 15).
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PucyHok 15

Toprosa 6ipska ITosoHiKC.

VY 60ta Ha caifTi 6yso gomaHo (YHKIIIO, MiAKII0OUeHO numpy, talib i requests,
BucrasseHi nmapametpu BEAR PERC i BULL_PERC.

List dyHKIisg, mpuitMae gaHi 3 6ipski, aHasi3ye ix, i moBepTae pillleHHS - TOPTy-
BaTU UM Hi.

Toprosa 6ipska Exmo. Exmo He moBeprae apXxiBHi maHi 1o Toprax. Tomy gose-
neTbcst 36upatu iHpopmariito 3 6ipski, MOKM He HArPOMAAUTHCS AOCTATHBO JAaHUX
onst aHamiizy. Crkopucraemocst metomom API trades. Bin moseprae 100 ocTtaHHiX
TOPTIB.
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DYHKIIi10, MOXXHA TIPUKPYTUTH, [0 Oynb-sikoro 60Ty. TyT 60T Gyme KyryBaTu
pifmiie, ajie B5ke 3 IeSIKMM MTPOOIMCKOM iHTEIEKTY.

Iani HeobOxigHO po3risiHeMO, K 6ynyBatu MACD gyist Ekemo.

Ham ckpunt HeobximHo MomudikyBatu Tak, mo 6 6aunmty MACD minii i
ricrorpamy pjist TopriB Ha EKCMO, 3anMIIMBIIN JIOTIKY TOPaJHMKA - KyITyBaTU UM Hi.

I'padik mopagHMuKka 6y/I0 3aMiHEHO Ha ricTorpamy, sl TIOBHOTY KapTUHMA.

Tak camo 6yJsio momaHo B ckpunT 3MiHHY PERIOD, 11e yac B XBMIMHAX, 3a sSIKe
o6ymyemMo cBiukm. [Iyist meMoHCTpallii, 6yio BuctaBieHo 30 XBUJIMH - came Tak Oymye
EKcMo, i Tak BM MOsKeTe MOPIiBHSITY TOUHICTh POOOTY CKpUITA. Ajie SIKIIO TTOMiHSITU
1Ie YMCJI0 Ha 5 - Tofi Oyme MOK/IMBICTh 6AUNTY IT'ITUXBUIMHHI CBiUKM, OL/IbII OTepa-
TUBHO OIliHIOBaTM 0OCTAHOBKY, i, MOX/INBO, OTPUMAETe TepeBary repej TMMU, XTO
Toprye Ha EKcMo uepe3 pimHuit inTepdeiic 6ipki, pe3yabTaT mpeacTaBieHO HA pU-

CYHKY 16.
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PucyHok 16

BucHoBKu. B pe3ynbTaTi BUKOHAHHSI pOOOTH OYyJI0 MPOaHa/Ti30BaHO MOXKIINU-
BiCTb BUKOPUCTAHHS TexHiYHOTO iHAMKaTopy MACD Ta rporpamMHo peasi3zoBaHo ¢y-
HKIIiIO [J1S1 TPUIHSITTS pillleHb 3 JIOTIKOI MOpaJgHMKa «KyIMyBaTU UM Hi» JJISI JBOX
6ip>x kpuntoBanioT Exmo ta Poloniex.

3actocyBanHss MACD - iHAMKaTOpA, SIK BTiM, i 6y/Ib-sIKOTO iHIIIOTO iHAMKATOPA,
MOXKe iHOJi CYNpPOBOAXYBATMUCS TMOMWIKOBMMMU curHasiamu. Tomy, 1jst Oinbld
yCHiNTHOi TOpriBJi Ha GOHIOBOMY i BaJIOTHOMY PMHKY HaliKpallle BUKOPMCTOBYBATHU
ingukatop MACD B CyKYITHOCTi 3 iHIIMMM iHJEKCAaMM TOKA3HMKU SKUX OYIyThb

MiJTBEPIKYBATU ITPaBUIbHICTh 06paHOI MO3MIIii.
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Uccnedosarue mexrHuyecko2o uHoukamopa MACD
U Npo2pamMMHaA peanuzayua GyHKYUU ONa npUHAMUA peweHut

3ada4a mexHuyeckoz2o aHanu3a onpedenums meKywud HanpagneHue OBUXEHUS PbIHKG.

bonbwuHcmBo aHanumukos ucnosb3yem gueypsl 019 XapakmepucmuKu AUHUG conpomu
B/1€HUS, N0OOEPIKKL, NOBOPOMA U 3apOXOeHUs mpeHOos.

HuHamuyeckul uHoukamop MACD omHocam K kamezopuu mpeHO008bIX NO OAHHOMY na
pamempy MOXHO cyOumb 0 COOMHOWeHUU Mex0y napol CKoNb3s cpedHux yeH. [locmpoeHue uH
dukamopa npou3sooumcs ¢ y4emom pasHuysl mexady dsyma EMA, umerowux nepuodsi 8 12 u 26
OHell. [lna 6onee moyHo20 HaHeceHUA Jy4wux mecm 0415 cOenKu (Npodaxu unu NOKyNnKu) Ha
epagpuk MACD moxem HaHocumbca 00NOAHUMesbHAA (CUHANIbHAA) NUHUA € 0eBAMU 3KCNOHeH
YuanbHbIX KO8 3arwysl cpedHux om MACD Line npu o6s3amensHoM cenaxusaxus (napamemp no
ymonyanuli Ham 9).

B pe3ynsmame 8binonHeHuA pabomsi 6b11U NPOAHANU3UPOBAHBI BO3MOXHOCMU UCNOJIb30
BaHUA mexHuYecko2o uHoukamopa MACD u npoepammHO peanu3o8aHa GyHKYUA 0N NpUHAMUA
pelueHuli no n02uKe cOBEMYUKA «NOKYNams unu Hemy 014 08yx bupx kpunmosanoma Exmo u
Poloniex.
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lpumeHeHue MACD uHOukamopa, Kak snpoyem, u 1106020 Opy2020 UHOUKAMOPA, MOXem
UH020a CONPOBOKOAMbLCA NOXHbIMU cueHanamu. loamomy, dnsa 6onee ycnewHol mop2osau Ha
(poHO0BOM U BAIIOMHOM PbIHKE JIy4Lie 8ce20 ucnoab3o0s8ams uHoukamop MACD 8 cosokynHocmu
¢ Opy2umMu UHOeKCamu hokazameJsu Komopsix 6yoym noomsepxoams NpasuibHOCMb BbIOPAH
Hol no3uyuu.

MACD technical indicator study and software implementation of decision function

Technical analysis is the study of the dynamics of the main market indicators by the
availability of graphical methods in order to predict the future directions of their movement.

The task of technical analysis to determine the current direction of the market.

Most analysts use figures to characterize the lines of resistance, support, turn and the
emergence of trends.

The dynamic indicator MACD 1is classified as a trend this parameter can be used to judge
the ratio between a pair of sliding average prices. The indicator is constructed taking into
account the difference between two EMAs with periods of 12 and 26 days. For more accurate
drawing of the best places for a deal (sale or purchase), an additional (signal) line can be
plotted from the MACD Line with nine exponential average forks from the MACD Line with
mandatory anti aliasing (the default setting is 9).

As a result of the work, the possibilities of using the MACD technical indicator were
analyzed and the function for making decisions based on the logic of the advisor “buy or not”
for the two exchanges of the Exmo and Poloniex cryptocurrencies was implemented
programmatically.

The use of MACD indicator, as well as any other indicator, can sometimes be Su Conducted
by false signals. Therefore, for more successful trading in the stock and foreign exchange
markets, it is best to use the MACD indicator in conjunction with other indices, the indicators of
which will confirm the correctness of the chosen item.
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