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Abstract: The cryptocurrency market is highly volatile, making effective portfolio
optimization essential for balancing risk and return. Traditional optimization models often
struggle with market uncertainty and overlook the importance of selecting fundamentally
strong assets. This study proposes a dual-stage investment framework to address these
limitations. First, high-potential cryptocurrencies are systematically pre-selected using a
hybrid multi-criteria evaluation. Second, the selected assets are optimized using a credibilistic
Value-at-Risk (VaR) model, incorporating practical investment constraints. The results show
that this integrated approach produces more robust and efficient portfolios than conventional
methods, enabling better risk management and improved return potential in uncertain
cryptocurrency markets.

Introduction: The cryptocurrency market is inherently volatile and uncertain, presenting
significant risks that highlight the urgent need for a well-structured and effective investment
strategy. Portfolio optimization, as an effective investment management strategy, plays a
crucial role in balancing risk and return. However, despite considerable advances in financial
modeling, traditional portfolio optimization models often fail to address market uncertainties
adequately, which limits their ability to achieve optimal results. Moreover, while these
models provide valuable frameworks for asset allocation, they often neglect the critical step
of selecting high-quality and fundamental assets. Incorporating a pre-selection process to
identify assets with high growth potential and resilience to market fluctuations is essential.

Materials and Methods: This paper proposes a novel dual-stage strategy to enhance the
performance of cryptocurrency portfolios that integrates a systematic pre-selection process
while effectively managing market uncertainties. In the first stage, comprehensive
performance criteria for cryptocurrencies are defined and weighted using the Analytic
Hierarchy Process (AHP). Subsequently, the Technique for Order Preference by Similarity to
Ideal Solution (TOPSIS), as a practical multi-criteria decision-making (MADM) method, is
employed to systematically pre-select high-potential assets. In the second stage, the selected
assets are optimized using a credibilistic VaR model, a powerful fuzzy approach capable of
better managing market uncertainties. To improve real-world applicability, practical
investment constraints are also incorporated into the mathematical model.
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Results and Discussion: The results demonstrate the significant effectiveness of this dual-
stage framework in constructing diversified, robust, and efficient portfolios compared to
traditional methods.

Conclusions: This approach simultaneously addresses the challenges of selecting high-
growth-potential assets and managing the complexities arising from the uncertainties in
cryptocurrency markets. By integrating these methodologies, investors are empowered to
manage risks more precisely and maximize the potential returns of their investments.

Keywords: Portfolio Optimization, Asset Preselection, Cryptocurrency Performance Criteria,
TOPSIS Algorithm, Value At Risk (Var), Fuzzy\ Credibility Theory.
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Alt  Name Coin/Token Count Mean SD Min 25% 50% 75% Max Variance
1 ETH Ethereum 379 0.0023  0.0334 -0.1006 -0.0148 0.0022 0.0198 0.1905 0.0011
2 SOL Solana 379 0.0045 0.0446 -0.1362 -0.0253  0.0001  0.0337 0.1442 0.0020
3 TRX Tron 379 0.0037 0.0520 -0.2090 -0.0081 0.0016 0.0120 0.8888 0.0027
4 BNB BSC (Binance) 379 0.0035 0.0304 -0.0852 -0.0131 0.0019 0.0173 0.1651 0.0009
5 BTC Bitcoin 379 0.0030 0.0275 -0.0824 -0.0110 0.0017 0.0158 0.1227 0.0008
6 LINK Chainlink 379 0.0029 0.0467 -0.1504 -0.0264 -0.0004 0.0280 0.3219 0.0022
7 ARB Arbitrum 379 0.0013 0.0502 -0.1712 -0.0272 -0.0022 0.0263 0.2444 0.0025
8 SUI Sui 379 0.0073  0.0624 -0.1656 -0.0319 0.0002 0.0314 0.3931 0.0039
9 AVAX Avalanche 379 0.0073  0.0624 -0.1656 -0.0319  0.0002 0.0314 0.3931 0.0039

! Relative Closeness Coefficient
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Alt Name Coin/Token Count Mean SD Min 25% 50% 75% Max Variance
10 POL Polygon 379 0.0004 0.0446 -0.1703 -0.0268 -0.0022 0.0245 0.1536 0.0020
11 CRV Curve 379 0.0035 0.0579 -0.2035 -0.0276 -0.0010 0.0311 0.2730 0.0033
12 APT Aptos 379 0.0032 0.0522 -0.1761 -0.0273  -0.0025 0.0279 0.2484 0.0027
13 OoP Optimism 379 0.0028 0.0590 -0.1647 -0.0344 -0.0015 0.0354 0.3937 0.0035
14  CORE CORE 379 0.0067 0.0959 -0.2911 -0.0344 -0.0035 0.0259 0.8688 0.0092
15 UNI Uniswap 379 0.0045 0.0597 -0.1410 -0.0259 0.0004 0.0270 0.5379 0.0036
16 MNT Mantle 379 0.0032 0.0458 -0.1012 -0.0223 -0.0007 0.0208 0.3299 0.0021
17 CRO Cronos 379 0.0032 0.0532 -0.1483 -0.0202 -0.0019 0.0201 0.6701 0.0028
18  ONDO Ondo 330 0.0088 0.0046 0.0677 -0.0329 0.0003 0.0438 0.3836 0.1439
19 NUM Numbers 379 0.0074 0.1118 -0.2281 -0.0408 -0.0093 0.0312 1.1497 0.0125
20 CAKE Pancakeswap 379 0.0022 0.0469 -0.1965 -0.0228 0.0006  0.0234 0.2104 0.0022
21 MKR Maker 379 0.0019 0.0459 -0.1455 -0.0235 -0.0021 0.0205 0.2367 0.0021
22  RUNE Thorchain 379 0.0016 0.0572 -0.1824 -0.0352 -0.0017 0.0350 0.3148 0.0033
23 TON TON 379 0.0035 0.0443 -0.1497 -0.0207 0.0002  0.0223  0.2294 0.0020
24 ADA Cardano 379 0.0039 0.0449 -0.1588 -0.0212 0.0006 0.0248 0.2276 0.0020
25 GNO Gnosis 379 0.0020 0.0418 -0.1232  -0.0224  0.0006  0.0241 0.2099 0.0017
26 AAVE Aave 379 0.0048 0.0501 -0.1725 -0.0254 0.0002 0.0282 0.2823 0.0025
27 AR Arweave 379 0.0051 0.0696 -0.2026 -0.0399 -0.0019 0.0403 0.5116 0.0048
28 DYDX dYdX 379 0.0004 0.0541 -0.2204 -0.0305 -0.0017 0.0266 0.3138 0.0029
29 NEAR Near 379 0.0052 0.0605 -0.1712 -0.0315 -0.0014 0.0379 0.3681 0.0037
30 1INCH linch 379 0.0023  0.0502 -0.2352 -0.0281 0.0024  0.0295 0.2447 0.0025
31 ROSE Oasis 379 0.0020 0.0513 -0.1951 -0.0316 -0.0040 0.0337 0.1863 0.0026
32 SEI Sei 379 0.0046 0.0682 -0.1820 -0.0373 -0.0057 0.0375 0.2713 0.0047
33 ONE Harmony 379 0.0041 0.0560 -0.1984 -0.0299 0.0020 0.0369 0.2582 0.0031
34  MANA  Decentraland 379 0.0023  0.0503 -0.1877 -0.0226  0.0021  0.0254 0.3839 0.0025
35 KAVA Kava 379 0.0003 0.0436 -0.2042 -0.0222 0.0022 0.0256 0.1779 0.0019
36 RON Ronin 379 0.0031 0.0504 -0.1811 -0.0287  0.0007 0.0318 0.1700 0.0025
37 VET Vechain 379 0.0040 0.0516 -0.1661 -0.0256 -0.0001 0.0302 0.3717 0.0027
38 LTC Litecoin 379 0.0022  0.0381 -0.1838 -0.0163 0.0020 0.0197 0.1863 0.0014
39 EOS EOS 379 0.0023 0.0461 -0.2158 -0.0218 0.0024 0.0226  0.2390 0.0021
40 CELO Celo 379 0.0028 0.0566 -0.1891 -0.0292 0.0004 0.0294 0.5029 0.0032
41 FTM Fantom 379 0.0057 0.0605 -0.1893 -0.0365 0.0041 0.0433 0.2945 0.0037
42  EGLD MultiversX 379 0.0012  0.0439 -0.1943 -0.0243 -0.0014 0.0276 0.1340 0.0019
43 STX Stacks 379 0.0050 0.0618 -0.1726 -0.0329 -0.0007 0.0358 0.4108 0.0038
44 XMR Monero 379 0.0013 0.0382 -0.3663 -0.0126 0.0024 0.0168 0.2379 0.0015
45  ATOM Cosmos 379 0.0009 0.0426 -0.1692 -0.0229 -0.0017 0.0221 0.1887 0.0018
46 XTZ Tezos 379 0.0027 0.0504 -0.1824 -0.0204 0.0001 0.0230 0.4876 0.0025
47  ALGO Algorand 379 0.0044  0.0525 -0.1587 -0.0260 0.0019 0.0288 0.3759 0.0028
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! The Average Number of Transactions Processed per Second (Avg TPS)

2 The Average Number of Active Addresses (Avg Active Addresses)

3 The Maximum Percentage Decline in the Value of an Asset from Its All-Time High (Max Drawdown From ATH)
4 Decentralized Finance (DeFi)

5 The Average Total Value Locked (Avg TVL (Billion Dollars))

¢ The Average Transaction Fee (Avg Fee (Dollars))

" The Average Daily Trading Volume (Avg Daily Volume (Billion Dollars))
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2 Average Market Capitalization (Avg M-Cap (Billion Dollars))
3 Total Revenue (Million Dollars)

Llasl

4 Proportion of Tokens in Circulation Relative to the Total Token Supply (Circulating/Total Supply)

5 Full-Time Developers
¢ GitHub
7 Total Developers
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! Consistency Ratio (CR)
2 Principal Eigenvalue
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! Cardinality Constraint
2 Floor and Ceiling Constraints (often referred to as Buy-in Thresholds or Box Constraints or Quantity Constraints)
3 A Binary Variable
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. Max Avg TVL Avg Daily Avg M-Cap ~ . ’
Criteria %‘)’g IX;%AC“VS Drawdown (Billion (‘?DVEHFES) Volume (Billion (&?fﬁl R;)velxllue) (lrcuslatmtl;/Tald
resses From ATH Dollars) otlars (Billion Dollars) Dollars) 1Htion Dotiars uPPYY
Weights
Alternatives

11.10% 9.30% 17.80% (10.90%) 6.40% 9.00% 18.10% 4.30%

Ay ETH Ethereum 227 6.200 21.034 4135 20.321 250 1950.123 1.000
Ay SOL Solana 1053.7 6.550 0.345 0.007 1.534 50.123 100.456 0.782
As TRX Tron 159 13.625 96.00% 5.532 0.887 1.034 80.456 40.234 0.892
A4 BNB BSC (Binance) 3783 11.675 85.53% 2.832 0.103 1.812 350.789 800.789 0.775
As BTC Bitcoin 6.71 12.100 84.85% 0.012 15 30.543 650.987 250.345 0.905
Ag LINK Chainlink 7.03 0.047 90.52% 0.011 0.53 0.534 20.234 20.678 0.500
A7 ARB Arbitrum 59 3.975 75.12% 1.543 0.014 0.312 10.678 15.456 0.128
As SUI Sui 854.1 0.039 80.00% 0.002 0.0024 0.026 5.123 5234 0.053
Ao AVAX Avalanche 89.2 0.688 92.57% 0.634 0.158 0.745 15.456 30.789 0.486
Ao POL Polygon 190.4 6.725 91.08% 0.823 0.022 0.923 30.567 50.123 0.930
An CRV Curve 7.56 2.150 95.68% 2.345 0.503 0.035 2345 10.345 0.227
An APT Aptos 49.5 2.892 78.49% 0.008 0.003 0.423 7.456 8234 0.200
A op Optimism 11.8 1.600 76.82% 0.657 0.0114 0.345 6.234 12.789 0.073
A CORE CORE 549 4225 82.64% 0.004 0.5013 0.034 1.123 2123 0.202
Ass UNI Uniswap 10.95 5.808 88.03% 3.067 4.88 0.645 12.345 60.456 0.753
A MNT Mantle 255 0.025 70.16% 0.001 0.45 0.033 0.567 3.234 0.515
An CRO Cronos 722 6.700 89.43% 0.134 0.102 0.256 3.234 25.567 0.835
Az ONDO Ondo 0.023 10.525 65.29% 0.003 0.345 0.032 0.234 1.123 0.139
Ay NUM Numbers 0.65 0.003 68.12% 0.001 0.543 0.031 0.123 0.512 0.250
Ax CAKE Pancakeswap 3.067 1.306 93.55% 0.045 1.86 0.03 0.345 20.678 1.000
Az MKR Maker 3.69 0316 87.43% 5.034 0.693 0.145 2456 18.345 0.972
Axn RUNE Thorchain 0.021 0.007 92.43% 0.245 0.123 0.134 0.789 7.234 0.660
Ax TON TON 175 3235 74.22% 0.032 0.026 0.029 0.456 40.789 0.244
Ax ADA Cardano 0.084 4.010 95.07% 0.215 0.153 1.245 40.234 35.123 0.778
Ass GNO Gnosis 65.6 0.098 80.95% 0.014 0.002 0.028 0.567 5.234 0.260
Ax AAVE Aave 0.275 0.121 90.46% 4.567 34.76 0212 1.789 22.789 0.875
Axr AR Arweave 9.34 0.168 85.44% 0.009 0.397 0.027 0.234 3.123 0.758
Ay  DYDX dydX 1.53 0.608 88.36% 0.005 0.864 0.123 0.678 10.456 0.065
Ay NEAR Near 117.8 2.900 91.12% 0.112 0.011 0.113 0.789 15.234 0.900
Az 1INCH linch 1.018 0.502 89.74% 0.021 0.062 0.103 0.456 8.123 0.400
A3 ROSE Oasis 283 3.889 87.53% 0.003 0.627 0.052 0.234 2345 0.570
Axn SEI Sei 1.664 3.945 60.29% 0.002 0.488 0.051 0.123 1.678 0.180
Ax ONE Harmony 8.941 0.041 94.44% 0.011 0.0016 0.049 0.345 6.234 0.935
Ay MANA Decentraland 0.097 1.340 92.54% 0.004 0.851 0.048 0.456 12.789 0.820
Ass KAVA Kava 0.276 1.528 86.45% 0.137 0.011 0.047 0.234 4.567 0.750
Az RON Ronin 18.65 2429 72.35% 0.012 0.0031 0.046 0.123 9.345 0.150
Asr VET Vechain 10.25 4.001 93.50% 0.008 0.056 0.045 0.345 11.678 0.838
Az LTC Litecoin 3.582 3.052 90.41% 0.003 0.064 0.044 50.123 20.123 0.869
Asy EOS EOS 3.493 1.525 95.27% 0.005 0.0124 0.043 0.789 5.456 0.980
Ay CELO Celo 1237 0.944 88.44% 0.011 0.0022 0.042 0.234 3.234 0.500
As FTM Fantom 59.2 0.470 91.00% 0.157 0.015 0.234 0.345 7.789 0.882
Ap EGLD MultiversX 2318 0.020 89.65% 0.006 0.065 0.041 0.234 4.123 0.796
Ag STX Stacks 1.023 1.135 85.38% 0.004 0.104 0.04 0.123 2234 0.715
Asy XMR Monero 3.504 0.449 82.14% 0.002 0.053 0.039 1.456 10.789 1.000
Ass ATOM Cosmos 7.243 0.357 87.56% 0.009 0.034 0.038 0.789 8.456 1.000
Ass XTZ Tezos 2519 1.495 90.32% 0.005 0.026 0.037 0.567 6.123 1.000
Ay ALGO Algorand 170.3 1.273 92.18% 0.007 0.0019 0.036 0.234 5.789 0.780
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Alternatives Rellztel;/le ;gﬁ;?l;t{é:)the Ranking Alternatives Re}zz:le S]);ﬁl)gz:t(}'c?:)the Ranking
Ay ETH 0.7297 1 Ass GNO 0.2693 26
Az SOL 0.3491 3 Az AAVE 0.1171 47
As TRX 0.3278 4 Az AR 0.2655 40
Ay BNB 0.4142 2 Ao DYDX 0.2626 45
As BTC 0.3256 5 Az NEAR 0.2746 15
As LINK 0.2658 39 Aso 1INCH 0.2673 36
A7 ARB 0.2834 9 Az ROSE 0.2666 38
As SUI 0.3147 6 Az SEI 0.2697 24
Ay AVAX 0.2755 13 Az ONE 0.2682 31
Ao POL 0.2914 8 Ass MANA 0.2637 43
An CRV 0.2767 11 Ass KAVA 0.2686 29
Ar APT 0.2711 21 Ase RON 0.2688 27
A op 0.2738 16 Aszr VET 0.2704 23
A CORE 0.2671 37 Ass LTC 0.2712 20
Ais UNI 0.2636 44 Aso EOS 0.2686 30
A MNT 0.2652 41 Ao CELO 0.2696 25
Anr CRO 0.2758 12 As FTM 0.2710 22
Az ONDO 0.2772 10 Ap EGLD 0.2674 35
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Ay NUM 0.2638 42 A STX 0.2674 34
Ay  CAKE 0.2586 46 A XMR 0.2681 32
Ay MKR 0.2957 7 Aus ATOM 0.2725 19
A»n  RUNE 0.2676 33 A XTZ 0.2687 28
A TON 0.2752 14 Axr ALGO 0.2729 18
Ay ADA 0.2736 17 - - - -
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Alternative Final Rank Alternative Final Rank

Axo CELO Celo 24
Ass GNO Gnosis 26
Ase RON Ronin 26
Ass XTZ Tezos 26
Ass KAVA Kava 26
Az EOS EOS 30
Asz ONE Harmony 31
Ass XMR Monero 32
Axn RUNE Thorchain 32
As STX Stacks 34
Ap EGLD MultiversX 34
Ao 1INCH linch 36

Ao AVAX Avalanche 13 Ag CORE CORE 37

A TON TON 14 Az ROSE Oasis 38

Ay  NEAR Near 14 Chainlink

Az OP Optimism 16 Arweave

Az ADA Cardano 17

Ay ALGO Algorand 17

Ass  ATOM Cosmos 19

Ass LTC Litecoin 20

A APT Aptos 20

Aq FTM Fantom 22

Az VET Vechain 23

Az SEI Sei 24
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Alternative Trapezoidal Fuzzy Data Alternative Trapezoidal Fuzzy Data
X1 A ETH (-0.101, -0.028, 0.118, 0.19) X35 As CELO (-0.189, -0.016, 0.33, 0.503)
X, Ay BNB (-0.085, -0.023, 0.103, 0.165) X6 Ass GNO (-0.123,-0.04, 0.127, 0.21)
X3 A, SOL (-0.136, -0.066, 0.074, 0.144) Xp7 Asg RON (-0.181, -0.093, 0.082, 0.17)
X4 As TRX (-0.209, 0.065, 0.614, 0.889) X3 Ass XTZ (-0.182, -0.015, 0.32, 0.488)
X5 As BTC (-0.082, -0.031, 0.071, 0.123) X9 Ass KAVA (-0.204, -0.109, 0.082, 0.178)
Xe Ag SUI (-0.166, -0.026, 0.253, 0.393) X30 Aszg EOS (-0.216, -0.102, 0.125, 0.239)
Xy Ay MKR (-0.145, -0.05, 0.141, 0.237) X31 Asz ONE (-0.198, -0.084, 0.144, 0.258)
Xg Ao POL (-0.17,-0.089, 0.073, 0.154) X33 Ay XMR (-0.366, -0.215, 0.087, 0.238)
Xg A; ARB (-0.171, -0.067, 0.14, 0.244) X33 Axn RUNE (-0.182, -0.058, 0.191, 0.315)
X10 Asg ONDO (-0.144, -0.012, 0.252, 0.384) X35  Asp STX (-0.173,-0.027, 0.265, 0.411)
X11 An CRV (-0.204, -0.084, 0.154, 0.273) X35 Ap EGLD (-0.194, -0.112, 0.052, 0.134)
X1z Ay CRO (-0.148, 0.056, 0.465, 0.67) X36 Az 1INCH (-0.235, -0.115, 0.125, 0.245)
X13 Ag AVAX (-0.166, -0.026, 0.253, 0.393) X37 Ay CORE (-0.291, -0.001, 0.579, 0.869)
X14  Ax TON (-0.15, -0.055, 0.135, 0.229) X3z Az ROSE (-0.195, -0.1, 0.091, 0.186)
X15 A NEAR (-0.171, -0.036, 0.233, 0.368) X39 A LINK (-0.15,-0.032, 0.204, 0.322)
X16 Az (0)3 (-0.165, -0.025, 0.254, 0.394) X40 Ay AR (-0.203, -0.024, 0.333, 0.512)
X17 Aoy ADA (-0.159, -0.062, 0.131, 0.228) X41 A MNT (-0.101, 0.007, 0.222, 0.33)
X1g Ay ALGO (-0.159, -0.025, 0.242, 0.376) X4z Ao NUM (-0.228, 0.116, 0.805, 1.15)
X19 Ays ATOM (-0.169, -0.08, 0.099, 0.189) X43 Az MANA (-0.188, -0.045, 0.241, 0.384)
X0 Asg LTC (-0.184, -0.091, 0.094, 0.186) X4a  Ass UNI (-0.141, 0.029, 0.368, 0.538)
Xp1 A APT (-0.176, -0.07, 0.142, 0.248) Xy5 A DYDX (-0.22,-0.087, 0.18, 0.314)
X22 Ax FTM (-0.189, -0.068, 0.174, 0.294) X4  Ax CAKE (-0.197, -0.095, 0.109, 0.21)
Xo3 Ay VET (-0.166, -0.032, 0.237, 0.372) X47 A AAVE (-0.172, -0.059, 0.169, 0.282)
Xou Az SEI (-0.182, -0.069, 0.158, 0.271)
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Input Data: Top 10 Assets (x4 to X1q)

No k Objective X X )C3 )C5 xﬁ )C7 X 0

: Function A Ay Ay As Ag Ay Agg
(ETH) (BNB) (SOL) (BTC) (SUD (MKR) (ONDO)

Scenario 1 3 0.079 10% 40% - 50% -
Scenario 2 5 0.90 10% 20% 10% 50% - - 10%
Scenario 3 7 0.103 10% 10% 10% 40% 10% 10% 10%
Scenario 1 Scenario 2
L m fH
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Input Data: Top 10 Assets (x4 to x47)

N . Objective X Xy Xs Xio X6 Xa Xag
o Function A Ay As Ay Ajs Al As
(ETH) (BNB) (BTC) (CRO) (GNO) (MNT) (UND)
Scenario 1 3 0.079 - 40% 50% - - 10% -
Scenario 2 5 0.084 10% 20% 50% - 10% 10% -
Scenario 3 7 0.094 10% 10% 40% 10% 10% 10% 10%
Scenario 1 Scenario ? Scenario 3
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