Using Quantum Computing to Predict Account-level Risk Distributions
By Joseph L. Breeden and Eugenia Leonova

So called “account-level” pricing is far from account-level. While some aspects consider individual account attributes, the risk distribution of a single account is never estimated. Economic capital obtained from the loss risk distribution is never measured on a single account, only on a product or at best a segment.
When an accurate model is used for cash flow forecasting that includes risk versus age of the account, economic uncertainty, and account-level attributes, the nonlinearities compound in ways that do not allow for simple error propagation. Using transistor-based computation, one must resort to Monte Carlo simulation to estimate the lifetime risk distribution in order to correctly assess the cost of capital for an individual account. That process is too slow to use in real time.
Quantum computing is being used to create models faster, with significant emphasis on machine learning. Although interesting, off-line model development has the luxury of time to run long model estimation procedures. Conversely, real-time decisioning is currently limited to what a conventional computer can accomplish in seconds. We have created a proof-of-concept showing how quantum computing can greatly accelerate the real-time use of models developed classically, so that account-level decisioning can compute entire risk distributions from advanced modeling techniques instead of just mean estimates from computationally simplistic models.
For this project, we used Freddie Mac mortgage data to build Multihorizon Survival Models. These models estimate the competing risks of default and pay-off monthly through the life of the loan. The estimates include the lifecycle versus the age of the loan, an environment function that is extrapolated via a second-order Ornstein-Uhlenbeck diffusion process, and scoring coefficients versus the forecast horizon. Notably, each of these estimates include 95th percentile confidence intervals that are used to get to a final account-level distribution for probability of default.
The calculations were performed classically with Monte Carlo simulation and via quantum circuits so that we could compare the final risk distributions and the efficiency of computing them. Quantum computing is not ready for real-time, account-level loan decisioning, but we show how it can be used to solve problems that were previously ignored due to computational constraints and when this capability could become viable.

