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Reinforcement learning (RL) studies sequential decision-making 
problems in which an agent interacts with an environment, receives 
feedback in the form of rewards, and aims to learn a policy that 
maximizes long-term performance. RL has found applications in 
medicine, industrial control, robotics, and, more recently, for reasoning 
with large language models. Policy gradient (PG) methods are a widely 
used approach in RL, providing a direct way to optimize decision-making 
performance by using gradient ascent on the expected cumulative 
reward. Common PG algorithms improve the policy by iteratively 
optimizing surrogate objectives that approximate the true objective. 
While effective in practice, these surrogates are often designed in an ad 
hoc manner. In this talk, we present a systematic framework for 
designing surrogate objectives for PG methods. The framework 
encompasses existing algorithms, explains common implementation 
heuristics, and provides a principled way to develop new methods. As an 
example, we introduce Softmax Policy Mirror Ascent (SPMA), a simple 
algorithm that is easy to implement, supports modern non-linear 
function approximation, and admits theoretical convergence guarantees 
in simplified settings. We demonstrate its empirical effectiveness on 
standard benchmarks, where it achieves performance comparable to or 
better than widely used state-of-the-art methods.
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