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Table 6: zi'o Ol sl il VaR (Kupiec Test)

Result p-value Statistic LR Level Conf. Model
(BTC-USD) 0= G
dsms 0322 0.98 95% Combined GA
dsos 0219 1.51 95% Combined MLP
) 0.027 4.88 95% Combined PSO
3 0.004 8.11 95% Vasicek
) 0.002 9.45 95% fBm
dsms 0269 1.22 99% Combined GA
sooe 0110 2.55 99% Combined MLP
sooe 0.048 3.89 99% Combined PSO
oo 0.026 4.92 99% Vasicek
D) 0.014 6.01 99% fBm
S&P500
dsos 0420 0.65 95% Combined GA
) 0.023 5.12 95% Combined MLP
) 0.021 5.50 95% Combined PSO
3 0.005 7.88 95% Vasicek
) 0.003 8.90 95% fBm
dso3d 0356 0.85 99% Combined GA
dsas 0.169 1.88 99% Combined MLP
dss 0.142 2.15 99% Combined PSO
3 0.025 5.03 99% Vasicek
dsms 0294 1.10 99% fBm
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p-value  Statistic DM 2 Model 1 Model
(BTC-USD) 0 55 S5
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p-value  Statistic DM 2 Model 1 Model
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Abstract: Precise modeling of asset price trajectories in turbulent financial markets, especially cryp-
tocurrencies, has always faced challenges such as complex temporal dependencies and nonlinear behav-
ior. Classical models, such as Brownian motion, have limitations in simulating features like long memory
and mean reversion. In this study, by combining the fractional Brownian motion process and the Vasicek
model, and utilizing a genetic algorithm for optimizing the combination weights, a novel framework for
asset price path simulation is presented. In this approach, the aforementioned models are implemented sep-
arately based on historical data, and their results are combined using optimal weighting coefficients. Then,
by defining an objective function based on minimizing the prediction error, the optimal weights are calcu-
lated using the genetic algorithm. The findings, based on Bitcoin data, indicate that the proposed hybrid
model demonstrates greater accuracy compared to individual models and offers acceptable performance in
forecasting price fluctuations. This framework can serve as an efficient tool in financial decision-making,
risk management, and the design of investment strategies in highly volatile markets.
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