Can banks survive the next financial crisis?
An adversarial deep learning model for bank stress testing
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Abstract
In the wake of 2008-09 financial crisis, the federal reserve performs a stress testing exercise on large
US banks to assess their ability to withstand hypothetical crisis events. The proposed stress tests have
been facing criticism from industry analysts and watchdogs as they are viewed to be both implausible
as well as not adverse to banks. We propose a generative deep learning method with adversarial modules tailored toward a dual goal - generating plausible and adverse economic scenarios for banks. We
independently show dominant performance of our scenario generation module and bank performance
prediction module, compared to previous methods in literature. A front to back neural network allows
us to simultaneously optimize both modules over an objective function which balances plausibility of
generated scenario and adversity to bank performance. We are able to generate from our model hypothetical economic scenarios that are at least 20 times more likely to happen and upto 70% more risky
to the financial industry compared to tests performed by Federal Reserve in 2016. Our method assesses
risks independent of banks’ own valuation model and scales well to evaluate over 1000 US banks without
intensive regulatory effort.
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Introduction

The sub prime crisis of 2008-09 has produced a great deal of debate on how to regulate banks and avoid a
re-occurrence of such an event. Banks generate profits by lending out their deposits to credit worthy entities
and individuals. Prior to 2008-09 most financial institutions considered residential real estate loans as a safe
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