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GPGPU Applications: Risk Analysis and Algorithmic Trading

GPUs can not only be found in video games, but they are also used to process real-world
challenges in finance, healthcare, and data analysis. These supercharged processors boast a
unique architecture that lets them handle enormous datasets, processing information hundreds of
times faster than traditional CPUs. This translates to lightning-quick financial insights and
powerful AI models/Machine Learning models, all with the bonus of being more
energy-efficient.
There are multiple GPU applications in finance, such as trading and investment, risk analysis,
statistical modeling, fraud detection, portfolio optimization, robotic process automation, security
and compliance, etc. However, this document will focus on risk analysis and trading/investment.
Financial markets, from insurance to stock trading, need to be meticulous to succeed. This is
where GPUs come in handy. They empower financial institutions to identify and manage
potential risks across their portfolios swiftly. This allows for dynamic investment adjustments
based on real-time risk profiles.

Suppose GPU-powered systems can analyze a large array of data sources simultaneously,
including everything from customer demographics to historical financial crimes. This reduces
risk assessment from hours to just seconds. For example, the instant credit score and interest
rates from some insurance companies are powered by GPUs.

The benefits extend beyond insurance. Commodity market investors can benefit from
GPU-based analysis to instantly access the impact of breaking news or market shifts on current
prices.

But the real magic involves AI and machine learning (ML). GPUs fuel the development of
powerful ML algorithms for risk analysis. These algorithms pinpoint complex risks and automate
the response, streamlining the entire process. Take Deutsche Bank, which partnered with a
leading GPU manufacturer to build an AI/ML-powered risk analysis model. This benefits both in
efficiency and accuracy.

Comprehensive model exploration and validation in high-level statistical programming
environments and languages are needed for risk analysis tasks. Parallel programming in R is a
very common option due to its math and statistical capabilities. However, the R environment is
single-threaded, but to overcome this limitation, a number of shared and distributed parallel
programming libraries already exist for R. The parallel packages provides a way of running
parallel computations in R on machines with multiple cores or CPUs. There has been recent



effort in providing R packages that take advantage of GPGPU computations in the R
environment.

On the trading field, stock trading is a high-speed game where every second counts. Making the
right call requires searching through large amounts of historical data, complex models analyzing
past trends, and real-time price patterns simultaneously. With GPUs, is a tool for supercharged
data analysis.

These processors are built for speed, allowing financial institutions to analyze large datasets in a
fraction of the time compared to traditional CPUs. This translates to quicker insights into market
movements, leading to better-informed trading decisions.

GPUs are also the muscle behind AI-powered algorithmic trading. Their parallel processing
capabilities can be harnessed to analyze data and make split-second "buy" or "sell" decisions, all
without human intervention. It's important to take into consideration that GPUs can't directly
speed up the actual trade execution. Factors like internet speed and proximity to the stock
exchange still play a crucial role.

The trade execution time has grown from daily trading to microseconds and even nanoseconds.
By the increase in speed a huge number of orders and order cancellations are required. The
increasing pervasivity of parallel architectures like multi-/many-core CPUs and GPUs, parallel
programming has become not an alternative but rather a need for increasing the software
performance.


