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Artificial intelligence (AI) has become essential in financial technology (Fintech), powering
applications such as high-frequency stock trading and intelligent portfolio management.

In the industry, linear regression models utilizing Lasso and Ridge Regression are commonly
employed to prevent overfitting and improve accuracy. Additionally, FPGA hardware
acceleration enables more efficient and rapid training and testing with rolling datasets
compared to traditional software-based programming methods.

A hardware-based high-frequency trading (HFT) system using FPGA and a software-based HFT
system implemented in Python on a computer each made trading decisions for 20 selected
stocks. The results of their performance are compared in the figure above.

The FPGA-based system completed execution in 0.0086 seconds, while the computer-based
system took 0.098 seconds, demonstrating nearly a 12-fold speed improvement. Additionally,
the standard deviation of the execution time for the FPGA system was significantly lower, at
0.00035 seconds compared to 0.00372 seconds for the computer-based system.

These results highlight the advantages of FPGA-based systems over traditional computer-based
systems, including lower latency, higher energy efficiency, and greater parallelism for high-
performance computing (HPC), allowing for simultaneous processing of multiple intensive
financial data computations.

FSX provides services to high-frequency trading (HFT) institutions by customizing FPGAs for
hardware acceleration of trading algorithms, giving them a competitive edge in the financial
world where every millisecond matters. This customization enhances efficiency, reduces
execution time, and lowers energy consumption compared to software-based HFT trading
systems. These FPGA systems integrate well with tensor-based AI trading systems and enhance
the performance of Fintech tools for investment portfolios and digital asset management,
creating new opportunities for hardware acceleration in AI-powered Fintech applications.

Hardware Acceleration with FPGA
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Computation Time per stock
Computer : 15 mins vs
FSX-FPGA : 3 mins vs
FSX-IC : 1 min
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   FPGA vs. Silicon-Based (ASIC)
Flexibility:  FPGAs are reprogrammable and adaptable, while ASICs
are fixed-function and optimized.
Cost:  FPGAs have higher initial costs, ASICs are more economical in
large volumes.
Performance:  ASICs generally outperform FPGAs in task-specific
applications.
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