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Informed Actor-Critic Method for Optimal Control in Economic Dynamics.

with Kenneth L. Judd, Bo Li, and Serguei Maliar | Prepared for Econometrica. [Paper]

KBS (Job Market Paper)

Abstract: This paper applies deep reinforcement learning to high-dimensional optimal control in dynamic economic models. We intro-
duce an informed actor—critic (iAC) framework that embeds structural equations and constraints directly into the policy optimization
loop. Unlike standard model-free reinforcement learning algorithms that treat the economy as a black box, the iAC method leverages
analytical economic transitions. Computational applications to benchmark consumption—savings, Krusell-Smith, and overlapping-
generations economies show that iAC reduces the need for exploration noise and provides a precise, scalable, and sample-efficient
framework for complex macroeconomic control problems.

Discrete-Continuous Dynamic Choice: A Soft-to-Hard Reinforcement Learning Framework with an Application to
Sovereign Default.

with Bo Li and Serguei Maliar | Under review at Journal of Monetary Economics. [Paper]

Abstract: Discrete-continuous dynamic choice models create non-differentiable kinks for gradient solvers, while permanent structural
smoothing can alter quantitative predictions. We introduce a soft-to-hard (StH) deep reinforcement learning framework that anneals
temporary smoothing to zero, enabling gradient propagation across decision boundaries before enforcing the model’s true hard-switch
operators. The grid-based StH-Q implementation delivers high numerical precision in a low-dimensional sovereign-default benchmark,
whereas continuous-state, continuous-action StH-AC avoids storing a full state—action table and provides a scalable route to higher-
dimensional applications.

W-exp: A Routed Post-Decision Expectation Adapter for Dynamic Economic Solvers.

with Bo Li and Serguei Maliar. [Paper]

Abstract: Develops a fitted post-decision continuation adapter that routes learned conditional means to critic targets or actor objectives,
with solver-specific accuracy and computational trade-offs.

DSPG: Learning Distribution-Conditioned Policies for Heterogeneous-Agent Economies.

with Chiyuan Wang and BoLi | Submitted to ICLR 2027.

Abstract: Learns policies conditioned on asset—income distributions, embedding economic structure and equilibrium feedback; a
Huggett application demonstrates small market residuals and accurate Euler diagnostics.

Gradient Descent of the Discrete-Time Ramsey Growth Model.

with Bo Li, Yapeng Qian, and Shenghao Zhu.

Abstract: Derives the discrete Euler—Lagrange residual as a functional gradient, establishes optimality and convergence of Ramsey
dynamics, and connects the resulting optimization schemes to deterministic policy-gradient methods.

Gradient Descent of Ramsey Growth Model.

with Bo Li, Yapeng Qian, and Shenghao Zhu.

Abstract: Connects variational stability analysis of the continuous-time Ramsey model with HIB residual minimization, studying
convergence, well-posedness, regularity, and convexity in deterministic and stochastic environments.
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Al Taxing AI: A Multi-Agent Reinforcement Learning Approach to Optimal Taxation.

with Bo Li. [Paper]

Abstract: Uses multi-agent reinforcement learning with endogenous skills to study Al diffusion and optimal taxation, quantifying how
redistribution and shared Al access affect welfare.
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Forecasting Crude Oil Spot Prices Using a Transformer-BiLSTM Architecture with NRBO-Based Hyperparameter
Optimization.

with Wenhui Huang et al. | Revise and resubmit, Sustainable Futures. [Paper]

Abstract: Combines Transformer, BiLSTM, and NRBO hyperparameter optimization to forecast Brent and WTI crude-oil prices.
BHITPHRR

Reduced-State Deep Learning for Heterogeneous Agent Models.
Abstract: Uses low-dimensional moments to solve heterogeneous-agent models with aggregate uncertainty.

Emergence of Universal Equivalents with Deep Reinforcement Learning.
Abstract: Uses multi-agent reinforcement learning to study the emergence of barter, price discovery, and universal equivalents.

AR

Asset Pricing in China’s Stock Market.

with Shuaiyu Jiang | Finance & Economics Vision, 1(1), 2022. [Paper]

Abstract: Estimates a flexible stochastic discount factor for China’s A-share market using machine learning, comparing predictive and
pricing performance.
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