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Optimizing the currency portfolio, a basis for designing an algorithmic trading

system
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Abstract

In this paper, the use of metaheuristic methods for selecting an optimal asset portfolio
is examined. After calculating the efficient frontier, the minimum risk portfolio, and
the point with higher risk, known as the Sharpe ratio, the coefficients for optimal
currency portfolios are obtained and sent as signals to algorithmic trading systems.
This is done with the aim of increasing returns in volatile markets, particularly in the
currency market. The methodology involves sequentially arranging optimal portfolios
using data mining and metaheuristic methods to obtain the best portfolio under risk
over a short-term period. The paper utilizes four fundamental topics: nonlinear patterns
for predicting exchange rates, calculating value at risk using the EGARCH model,
obtaining optimal investment portfolios via metaheuristics, and designing algorithmic
trading systems. To address the Markowitz model issue, future log-return predictions
for exchange rates using the RNN model and stochastic optimization for calculating
asset weights are employed. These weights are sent as signals for buy, hold, and sell
actions to the algorithmic trading system. Nine exchange rates with minimal
correlation and higher independence, based on the variance-covariance matrix and
interaction effects chart in the currency market, were selected to reduce systemic risk.
Testing the system on 123 daily data points from March 1, 2023, to June 22, 2023,
resulted in a total return of 27% (approximately 4.5% monthly) for the algorithmic
trading system. The system's maximum loss was 6%, and the maximum gain was
5.7%, with transaction costs for each exchange rate considered in the calculations.

Keywords: currency, portfolio optimization, artificial neural network, Value at
Risk, algorithmic trading.

DOR: 20.1001.1.27171809.1403.5.4.1.4

1. Corresponding Author: Ph.D., Economics, University of Mazandaran, Babolsar, Iran.

hamed.azizi@ut.ac.ir

2. Prof., Department of Economics, University of Tehran, Tehran, Iran.

This article is an open-access article distributed under the terms and conditions of the

Creative Commons Attribution Non-Commercial (CC-BY-NC) license.



https://creativecommons.org/licenses/by-nc/4.0/deed.en
https://orcid.org/0000-0002-3318-1560




Alo 9 Aa 393 (53 )by Sl Y9 3y ]

Imam Hus
University

Py Jw
Vet Gliso

W-V- i youo

g e allio

I

sl s
\EX/-0/-A
165 &b
\E-Y'/-7/YY
Ry &L
\E-Y/-2/YD
bl g )ls
\EYNNY

T

PYAV-1A- 4ol Ll
PYAV-144 XS g )l

SNolro i 9 (2150 (519 (Sl 65 ) 3 o (Sbdiugs
o 3951

Y . ‘.~.o’ POAEY
P (owbe (s | 3355 G35 Mol

oS>

ol als bty ag Ao Ol S S 13 sla iy Sl esliial ey 4 clie ol 55
Sy pdy b dhal 5 Sy Bli (55 5 ahas (IS b o G 550 dnlons 5
o I Ol a5 sl (53] gy Sladow ul ol By e )ld Sl 0 &S iy
Lo gmsen 0l Ll 53 233k SRl Ot LIS ol 135 e Jl et oS0 elas
3 sBels Sheslind b oavg ladew opvn S Jebd U s S el SOV UL
Sdesli S o3 B 53 Sy G2 yme 55 de i 0331 Cos 4 sl S0 13 gl
03 B3 e ) E S e e Sl 1 s o 0 bl Eome le Sl s o
5l 13 ot NSl gy Ao 03,551 Sy EGARCH (5 81 L Sy 552
ool el ST sty 51 sl 68 ISt I ol pa s S Sle (s > b
o) RGN P AP L300 L;\)l; o~ Ol aol>es 61;! vﬁ;LA_ Solwdug RNN L;jﬁl Lol L;Lacf'
Iyl ot S el i 41 B33 5 SIS o SlalBl (gl S Olye 4 Ol
5 oS =l e le el e Dl 5 Sases il b 5ol 2504 ke
st it ialeT o ] Sl Sy 58S S 5l Sl 5 B S s e
L) shoss YV IS 33l YRYF g5 YT B YAYY gl ) Sl o3l s 4ilsy esls VYT (55,
5 o3 Bt 0L Gitte A Gime et S OMelee e $lp (deoys F.0 4lale

.c,.w\e.u‘«_:éﬁjlé;yw\a»);}:‘.)')!Lgl.:at}.ljlﬂ.xsfms;wlSs\S:ﬁMﬁO,\/ S gy i

Ja;.l))_Q\CJWLu u&.‘ﬁl)d’ijxajsui)'ﬂ ‘chﬂ&*z ‘_,\Mu&l.:% 53] :L&ejb.k.:ls

DOR: 20.1001.1.27171809.1403.5.4.1.4

Ol g Ol e oLz alamsl euSisls eslassl e)}f d S5l }i.:,a;}. 1 s ok 55 )

hamed.azizi@ut.ac.ir

Ol g Ol g o ils ealial suSCiils bl o5 S csliwl Y

Creative Commons Attribution Non- (CC BY-NC) j52e Lalg5 g sl o a8 ol ol5T oo s U allin S5 allio oy

Commercial

Acui ol @598
BY NC



https://orcid.org/0000-0002-3318-1560
https://creativecommons.org/licenses/by-nc/4.0/deed.en

o9l Molao @i s Ak Sl ilae ws))l Suw baize [l
o Ol 9 dourio

6315 Jealse U o Ll el (510 e (sl b1k o ol 31 LSS 5 L1k
Sdeols oS 55 Laslk ml 53 adelas ¢ Js ad 4558 0 Lds Sl g el oS 5515 513
@l @olasl SU 2t 558 0,8 adebes 0L el ol Ss 5 5,05 VL K
i L S 3l aslizal (el o8 55 Ll ez mulie Seattly 3 551 555 s iy
3 ES it 2 S S bl 6,50l 5 s e saSis o yan
Glaesls 5505 ol m a8 ol mae i o5 (RNN) 22850 oas St lazils
Sledibl ( sty abable x5l U LaaSis ol 55 o oslizal Sloj glacg m 5 ladllis
S o oslizal (sm (slas3 555 5315 5 812 LOT 31 5 il oo bl 1) (S slass)s
i 5 6 ile a5 (Gl 55 S5 lags e st 45l 2 3 LRNN
03 5 Uy 5287 sl ol Julge 51 5ol slag 3 (Y08 iad 5 pegn) L)l 5,87
53 Cakibes OV eisly Jad 48T sl sl O g5 oo ol ol 8 go dlalae Lot s s & 5 oS
S P o P Sian oy il S 5T S5 a) p Hlsm by iS5
Oty ol by 3,505 Sokeols 5 IG5 0T i 53 oobil 285 45 ol oo sl alie
5 35la) ols pl La0T L5 55 50 53 Ol gad s sl 5 o Jals) o35 a5 )
Sl ol FL 551 35 Sdasli S Salae 53 47 (6 505 ogn Alis (11 F MO
OF (ol Sle 501 5L 53 487l 5l gla g 5 (VaR) VS o 53 5ol e
P 33 G50l e 5 reng 4 Li 4S5 ST Ly pde |y DBl oz Ol e O o0
ssrs S el b 5SS el sla s Ky S pite 5 o3kl Slusl s 6K
vy O SKE) s s

1. Artificial intelligence
2. Artificial Neural Networks
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