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THOOPMAIIMHA CUCTEMA PO3III3HABAHHSA KPECJIEHD

IMonpounka JI.I., cryneHTKa
KepiBunk: llInuakoBcbkuii O.A., K.T.H., JOIEHT
Opecbknii HAIOHAJIBLHMI NMOJMITEXHIYHUI YHIBepcUTeT

[IpencraBiaena poboTa NpUCBAYEHA MPOLECY aBTOMATUYHOIO PO3MI3HABAHHS
KpecieHb. B cydyacHHX yMOBax pO3BUTKY IHHOBAIITHUX TEXHOJOTIH y BCIX Tally3sXx 1
chepax AISIBHOCTI JIOJUHMU 3 SBWIKMCS HOBI Hampsmu. Cborojai € Oe3nepeyHuM
3HAYHUA HAYKOBMM Ta MPaKTUYHUK IHTEpEC 1O MAUIMHHOINO HAaBYaHHSA Ta
OOYHCITIOBAILHUX CTPYKTYp HOBOTO THUITy — IITYYHUX HEeWpoHHHX Mepex [1]. Bin
CIPUYMHEHU HU3KOIO YCTIIIHUX 3aCTOCYBaHb I11€1 HOBOI TEXHOJIOTI1, SIKa I03BOJIHMIIA
po3poOuTH eeKTUBHI MiAXOAM O BUPIMICHHS TPOOIEM, IO BBAXKAIKUCS CKIATHUMHU
TS peaizaiii Ha TpaauIiiHIX KoMITioTepax [2,3].
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[IpononyeThest TeMaTUKa AOCHIKEHb Ta PO3POOOK, 110 SBIISETHCS aKTyaIbHOIO
B yMOBaxX pPO3BUTKY HEHpOHHUX Mepex. CucremMa aBTOMAaTUYHOTO pO3Mi3HABAHHSA
KpecJeHb CIYXUTh JUIsl TEePEeTBOPEHHS HaMajlbOBaHUX MAaKETIB B KPECICHHS 3a
MiHIManabHUM yac. [lix yac mpoBeAeHHS aHai3y aHAJOTIB, MPHHIMI POOOTHU SKHX
noOy0BaHUI Ha PO3Mi3HABaHHI 300paKeHb Ta iX 00pOOKU, OyJIW BHLIEHI OCHOBHI
0COOJIMBOCTI pO3POOITIOBAIIEHOT crcTeMu [4].

Cucrema siBIsiTUME c000I0 BEO-pecypc, sIKMUH TO3BOJIUTH B peaibHOMY yaci 3a
KOPOTKHUH Tepioj] OTpuMaTH HeoOXiHe 00poOIeHe 300paxeHHs 3 YITKUMH (OPMaMH,
HaJla€ MOKJIMBICTh CTBOPEHHSI €CKi3y Ha CaiTi, 30epekeHHs ecKizy abo 00poOIeHoro
HEUPOHHOI0O MEPEKEI KpEeCIeHHS JI0 CBOro ocobucToro KaliHeTy. Takox
KOPHCTYBa4 MaTUME MOKJIMBICTh MOAUTATUCS CBOIMH HAMPAIIOBAHHAMHU 3 1HIIIAMHU.

Jlanuii TpOayKT NMpPU3HAYEHUH IS IIUPOKOTO CHEKTPY KOPHUCTYBayiB, TaK SK
CUCTEMa aBTOMATUYHOTO PO3II3HABAHHS KPECJIEHb CIPOMOXKHA BUPIIIUTH KIJIbKA
npoOem:

1. Ilpyn BUKOpUCTaHHI B KOPHNOPATUBHUX LUISAX - MOJIMIIUTU SIKICTb pPOOOTH,
3HU3UTHU (PIHAHCOBI BUTPATHU 32 PaXyYHOK CKOPOUYEHHS Yacy;

2. [lpu BUKOpUCTAHHI B TIOBCSKJICHHOMY O>KHTTI - WIBHAKO OTPUMYBATU
HEOOXIJTHI KpEeCJeHHS 3 PYKOINHMCHHUX MaTepiayiB 1 Yy TOJAJbIIOMY
BUKOPHUCTAHHS 1X B CBOIX ITIJIAX.

B pamkax nmocnimkeHHs Oyiu MOCTaBlIEHI Ta YCHIIIHO BUPIIIEHI MONEpeaHi
3aBAaHHs (opMyBaHHS HABYAJIBHOI 1 TECTOBOI BHUOIPKM 300pa)keHb JIsi HABYAHHS
HEeWpoHHOT Mepexi. byno BupilieHo, IO Ha BXiJ JaHOT CHUCTEMH HAaIXOIUTh
300paxXeHHsI, SK€ KOPHUCTyBau 3aBaHTaXXye 3 KaMepH, raiepei abo CTBOPIOE
6e3nocepenHb0 B J0oAaTKy. Ha BHXO/1 NPOMOHYETHCS OTPUMYBATH KPECICHHSA Y
BUTJIAJI YITKUX (DOPM.

Yci HaBeieH1 MPOMO3UIIii INIAHYETHCSA Y CTUCIIUI TEPMIH PETEIBHO OMPAIIOBATH,
IPOBECTU PO3PAXYHKH, CHOPOEKTYBaTH, NPOTECTYBAaTH Ta YCIHIIIHO BHUKOHATH.
PesynpraTom pobotm Oyne cydacHa poboya BeOG-cUCTeMa aBTOMATUYHOTO
pO3Mi3HaBaHHS KPECICHb.
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MINIMIZATION OF IMBALANCE OF CROSS MARKET ARBITRAGE

Prokopov E.K.
Odessa I.1. Mechnikov National University

In this work we consider the possibility of applying decision criteria and
multidimensional minimization methods to increase the profitability of arbitration on
cryptocurrency exchanges. Relevance of this topic is driven by the growing interest in
cryptocurrencies. In the short time it takes to analyze the market situation and
conclude transactions on different exchanges, the situation may change. As a result,
part of the funds will not be used for gaining profit. Such situation is called arbitrage
Imbalance and is undesirable. It is possible to find the average amount of currency
that is traded per unit of time. It makes sense to adhere to the pessimistic hypothesis
that all this volume constitutes deals leading to overlapping of the most favorable
orders. The market analyzing execution time is a random variable with normal
distribution. Thus, the initial task is reduced to finding the optimal total volume of
orders for purchase and for sale. In order to select the optimal total volume of orders
it makes sense to adhere to two criteria. It is necessary to maximize the total volume
of orders to maximize profits. Also the difference between the expected volume and
the real sold volume over the execution time should be minimal. Assuming that
orders cannot be overlapped partially, the set of possible situations that may occur by
the end of the algorithm execution time is finite. This fact allows building an
evaluation matrix of each solution in every possible situation. It is possible to use the
Bayes-Laplace criterion [1, p.23], or the criterion of expected pity minimization,
which is an extension the Savage criterion [2, p.78-80]. A different approach to the
problem is obtained by considering the opposite assumption that orders may be
overlapped partially. Then, using a linear convolution of the criteria used to select the
optimal volume of orders, it is possible to build a certain function and to obtain the
optimal value. The built function is not smooth, so it is advisable to use numerical
methods of multidimensional minimization, for example, the cyclic coordinate
descent method or the pattern search. On the one hand, the disadvantage of
multidimensional minimization methods is that their performance depends on the
choice of convolution parameters and the features of the function surface. On the
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