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Extended Abstract

Intoduction: The cryptocurrency market, known for its high volatility, has attracted significant
attention. Some investors refrain from entering this market due to the fear of losses, while others take
on high risks in hopes of achieving substantial profits. Forming an optimal portfolio in this market
aims to balance risk and return, requiring careful selection and weighting of assets. Analytical tools
and modern methods assist investors in choosing a combination of assets that reduces the risk of
market fluctuations while providing appropriate returns.

Methods: This research is thematically situated in the field of finance and investment, specifically
focusing on the optimization of cryptocurrency portfolios. In terms of timing, the historical data
analyzed in this study pertains to the period between 2021 and 2023. This study aims to compare
various constructed portfolios and identify the most efficient portfolio selection model among the
portfolios formed in this study by analyzing the cryptocurrency market index and selected
cryptocurrencies. It utilizes valid performance measurement criteria and genetic algorithms. To
achieve this, a sample portfolio is first created based on the cryptocurrency market index over a
suitable time frame. This time frame is chosen to ensure that despite market fluctuations, the number,
type, and weight of the cryptocurrencies constituting the market index portfolio remain as stable as
possible. Subsequently, for this portfolio, the values of return, variance, standard deviation, Sharpe
ratio, Sortino ratio, Calmar ratio, and relative risk measure (coefficient of variation) are calculated.
In the next step, using models and genetic algorithms, optimal weights for each of the
cryptocurrencies in the market portfolio are computed, and the results are compared.
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Results and discussion: The results reveal that the portfolio of cryptocurrencies with the highest
market value will experience less risk than other selected portfolios due to greater stability. Also, the
cryptocurrency market index with the Sharpe optimization model strategy has less risk than other
models, and portfolios formed with this model show better performance in terms of risk-return
balance. Moreover, portfolio selection based on the return-to-risk ratio (standard deviation) yields
superior results when optimized using the Sortino and Calmar models, particularly with long-term
historical data. Cryptocurrencies that exhibit higher predictability can contribute to the selection of
more efficient portfolios and reduce downside risk.

Conclusions: The findings indicate that portfolios composed of cryptocurrencies with the highest
market capitalization perform better than other portfolios. These assets, due to their greater stability
and lower volatility, entail less risk for investors. Therefore, it is recommended that investors,
especially in unstable market conditions, focus on high-market-cap assets to mitigate downward
fluctuations and achieve reasonable returns. Utilizing metrics such as the return-to-risk ratio based
on downside deviation, the return-to-risk ratio of maximum drawdown, and value at risk (VaR) can
enhance diversification in portfolio selection methods and enable more precise comparisons. This
approach not only improves accuracy in evaluations but also helps construct portfolios that are
optimized and efficient in terms of risk and return.
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6. Greedy Search



\\°~\°JL,J—(\‘)\aaﬁa-wqﬁ_\a;l_\slmz% VA¥

5088 (PR) (s cplly IS 0lusi bl (b slass ay |y o gy & 2 s 5l g D500 plordl Sy €5 sl b
335 8 ol eyl b g oo ole] el 4,8 )5 o lis 5 oyl o ellad |y olice agjgngS < ool 31 b
sy 9 O Sl gl gy il gy (Sl b SlapgigngS oy ol )3 g o (S 39290 539095 M 3l pgjgag)S PR
U9y 4 005 paigeg)S PR ol o (b Sl S Mg sl cplply Sl inlgs s s (slapgiges)S dsgecns 53
g S5 YU )3 b PR b ol

s B o S 150 b opgingyS Ol )3 o sl (sia)d Sl ol T bl JSlas (S o )5S 5 Sos ot
351 ST eyl olsy g oo 0313 (s o by oS il oo gbolis & 51y gbolis gy s e 153,515 & 5 39 Sl InpagagsS 3l cslogh
53.3,8 dlool Jad dmals (glapgigeq)S (55, dblis (slyn) b1y s 55,8 Pe X PopSize slass ub olSST il PopSize b il Cones
Syl g oo el Alg o 5l ply Jleinl b e Syg0d 0y gy ol )3 900 okl 1y dbl 5l gl oyl
Sl o Slos Jlos 31 g 9 oo Jitio 38 & il 31 o ol bl 1 5 500 slg8 (Dol Tyl Sole S S0
o 2 2500 Jlosl bopginessS 59 " ier s¥las (ome aine 31 )18 psbateds aclse (logsine 5 g (Son 3l opSole
YD YTl o 8 05 O (Slgime s 9 03,8 sl (ool ysbos |y psjgenys’ o3l 0 e o Shas

B X PopSize slass a4 1, cpl ol a0 Glid By b g 8ol oo g & 51y i b ol (155,80 gi & 35 oS oyl o
O diz b S5 oS ol ool CElgiSy (e 3l gl cnl )3 355 bl (e lapgigen)S (sg) (e o il oLl Lty 3
S5 9% 3 15358 W55 5l e 3900 (3R jlome 0393 13 (e e b ok jgboas (o9 55 Lo oyl sy (om)
oo b S35l ool 2 Vgano oroucs (ALl 42l youan ay s 53 231 IS oS 350 AiB)S a1l 5 350 o el i 35S
b s3yb 81 g5 chim YU S5l b (sline b 9o plasl 555 3,500, b gemo ot o5logly oll 355 o 4i,S s3] jos
o g3 5l (S D50 (6)UaS 08 ol bl axbls gy (Sl I8 3l Pl 5 298 il 09)5 10 Y (Sl
sl (xSo oSl (1392 ain] oy Lol 115 aatls by (lgiocy 155 oo 548 b )l (el ok ysesd s ) (€10l 65 oo
30l sl adg] Canmars aalllas ) 55 35 Ciigio pinysSI b 1l (6500 Al by | ol ol 1) 035485 el oS geats oy
15 3 oo il |y (S5 ey S ) Sl -39 Al S5l el o) 3105 ool s desls: b g o sl [+ gl 5
sl 030 lie b5 _oaoyyr 390 Jiluws dlo] b caslize e (1) Jgdos

oS 3 el g e ¢ X (0)
120 3o 3 s iy 1)), S5 e (K o
= Lo Ny oS (6 ygloay 29 ool aldgl e 1y oS o oo plol S psbo |y oy Jolye X (B) gz o (sl 4y
oS (oo (2l dde Bl jobo )y i= 1., Ny o guas (jf yB
olS3] ol devge s slind 3 3 (8) S
o oo B i=in 1yl ]y 7 lade
Sobl
(cslyl @) adl> oL

1. Roulette Wheel Selection
2 .Crossover

3. Binary mask

4. Mutation

5. Survival Selection

6. Elitism

7. Replacement
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1. Trial and error
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2. finance.yahoo.com/crypto
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