Lecture 34: Baselines

Raunak Bhattacharyya




Why Does Variance Matter?
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Convex Optimisation, Ryan Tibshirani



https://www.stat.cmu.edu/~ryantibs/convexopt/lectures/stochastic-gd.pdf

Why Does Variance Matter in Policy Gradients

3 Adapted from Sergey Levine



Aside: Control Variates

Var(X - Y) = E[(X - Y)?| - (E[X - Y])?
= E[X? - 2XY +Y?| — (E[X] — E[Y])?

— E[X?| - 2E[XY] + E[Y?] — (E[X])? — (E[Y])? + 2E[X]E[Y]
= E[X?] - (E[X])’ + E[Y?] — (E[Y])* - (2E[XY] — 2E[X]E[Y])

= Var(X) + Var(Y) — 2Cov(X,Y)

[ A route to reduce the variance of our gradient estimator ]




Baseline VoJ (6) = Erp,(r) [Vologps(r) r(7)]

Let Y = Vyglogpg(7) - (r(r) -~ b)
E [Y] =E [V@ log pg(7) - 7“(7)] —b-E [Vg logpg(T)]

E[Vglogpy(T)] = /pe(T)Ve log py(7) dr

[

- Vg/pg(’l‘) dr — Ve]_

= [Y] =d lve log py(7) - T(T)} [ Our revised estimator Y does not introduce bias }




