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Abstract

Cryptocurrencies like Bitcoin, Ethereum, and Litecoin are digital currencies
secured by cryptographic technology and based on blockchain, a distributed
ledger for transaction verification. Operating independently of banks and
governments, cryptocurrencies are widely used for value exchange,
investment, and online transactions. Forecasting cryptocurrency prices
involves analyzing historical data and market factors to estimate future trends,
helping investors and traders make informed decisions. With advancements in
computing power, artificial intelligence, particularly artificial neural networks
(ANNs), has emerged as a reliable tool for price prediction. This study
investigates Bitcoin price prediction over short-term (10-day) and long-term
(30-day) intervals using ANNSs optimized by six metaheuristic algorithms:
Political Optimizer (PO), Heap-Based Optimizer (HBO), Stochastic Paint
Optimizer (SPO), Giza Pyramids Construction (GPC), Fire Hawk Optimizer
(FHO), and Fox-Inspired Optimization Algorithm (FOX). Performance
comparisons of these algorithms revealed that the GPC-optimized ANN
consistently outperformed others. In the 10-day interval, the GPC-optimized
ANN achieved a determination coefficient of 0.88, demonstrating superior
short-term prediction accuracy. Similarly, in the 30-day interval, it achieved a
determination coefficient of 0.72, outperforming other models in long-term
forecasting as well. These findings highlight the potential of combining ANNs
with advanced optimization algorithms to improve cryptocurrency price
prediction accuracy, offering valuable insights for traders and investors.
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! Mean Squared Error (MSE)

2 Roost Mean Squared Error (RMSE)
3 Mean Absolute Error (MAE)

4 Relative Squared Error (RSE)
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0/79038 | 0/043963 | 0/0096597 | 0/02493 | 0/0006215 | 0/9561 | Train ANN-PO
0/58468 | 0/34485 | 0/092768 | 0/10736 0/011526 | 0/83079 | Test
0/74085 | 0/070688 | 0/017222 | 0/031612 | 0/00099932 | 0/9421 | Train ANN-HBO
0/53182 | 0/58872 0/11629 0/14028 0/019678 | 0/80913 | Test
0/83567 | 0/027005 | 0/0074159 | 0/019539 | 0/00038178 | 0/973 | Train ANN-SPO
0/62968 | 0/28681 | 0/082818 | 0/09791 | 0/0095864 | 0/86383 | Test
0/75808 | 0/059629 | 0/0090983 | 0/029034 | 0/00084298 | 0/95972 | Train ANN-GPC
0/5484 | 0/28396 | 0/066314 | 0/097423 | 0/0094913 | 0/88095 | Test
0/78473 | 0/046748 | 0/010619 | 0/025707 | 0/00066087 | 0/9622 | Train ANN-EHO
0/58619 | 0/17241 | 0/056109 | 0/075912 | 0/0057626 | 0/84125 | Test
0/78174 | 0/047676 | 0/010702 | 0/025961 | 0/00067399 | 0/95246 | Train ANN-EOX
0/52999 | 0/35214 | 0/094447 | 0/10849 0/01177 0/79594 | Test
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! Explained Variance Score
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0/70024 | 0/089877 | 0/01892 | 0/036507 | 0/0013328 | 0/91066 | Train ANN-PO
0/45279 | 0/32637 | 0/08311 0/10382 0/010778 | 0/70787 | Test

0/69766 | 0/091478 | 0/014952 | 0/036831 | 0/0013565 | 0/91526 | Train ANN-HBO
0/41925 | 0/34256 | 0/080647 | 0/10636 0/011313 0/66278 | Test

0/77385 | 0/05115 | 0/012901 | 0/027541 | 0/00075849 | 0/94889 | Train ANN-SPO
0/41425 | 0/96876 0/1525 0/17887 0/031993 0/69917 | Test

0/73684 | 0/069477 | 0/014765 | 0/032098 | 0/0010303 | 0/93156 | Train ANN-GPC
0/45455 | 0/48657 | 0/10337 | 0/12676 0/016069 | 0/72114 | Test

0/73388 | 0/073673 | 0/020307 | 0/033053 | 0/0010925 | 0/9296 | Train ANN-EHO
0/40536 | 0/4621 0/095192 | 0/12353 0/015261 0/69885 | Test

0/77289 | 0/052769 | 0/015375 | 0/027973 | 0/0007825 | 0/94868 | Train ANN-FOX
0/38109 | 0/73428 | 0/12464 | 0/15572 0/024249 | 0/70728 | Test
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