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Abstract

I develop a new computational framework called Active-Learned and Informed Equilibrium
Nets (ALIENs) to solve continuous time economic models with endogenous state variables
and highly non-linear policy functions. I employ neural networks that are trained to solve
supervised learning problems that respect the laws governed by the economic system in the
form of general parabolic partial differential equations. The economic information is encoded as
regularizers that disciplines the deep neural network in the learning process. The sub-domain
of the high dimensional state space that carries the most economic information is learned
actively in an iterative loop, enforcing the random training points to be sampled from areas
that matter the most to ensure convergence. I utilize a state-of-the art distributed framework
to train the network that speeds up computation time significantly. The method is applied
to successfully solve a model of macro-finance that is notoriously difficult to handle using
traditional finite difference schemes. With the proliferation of deep learning and an increasing
need to solve models that characterize global dynamics, I believe that this paper is a timely
contribution that can enrich the financial economics literature. Lots of problems in continuous
time are formulated in a small dimensional state space due to computational bottlenecks. The
simplicity in implementing ALIENs offers tremendous opportunities in a wide range of fields
such as macroeconomics, asset pricing, and dynamic corporate finance. Moreover, the fact that
ALIENs are powered with data parallelism through minimal effort opens up new avenues to
perform extensive quantitative analysis that requires experimentation and repeatedly solving
models several times.
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