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Motivation

ÁApplications of higher order gradients in reinforcement learning and meta-learning

ÁEstimating higher order gradients accurately and efficiently
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Background

ÁNodes:

ÁObjective function:

ÁFirst Order Gradient

ʃScore function estimator

ÁHigher Order Gradient?
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Stochastic Computation Graphs (Schulman et al., 2015)
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Background

ÁThe magic box operator: for a set of stochastic nodes 

ÁDiCE objective function

ÁVariance Reduction: baseline term
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DiCE: The Infinitely Differentiable Monte Carlo Estimator (Foerster et al., 2018b)

?
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Baseline Construction

ÁFirst Order Baseline (from original DiCE)

ÁSecond Order Baseline

ÁHigher Order Baseline
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RL Experiments
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First and Second Order Baselines



©
 M

a
n
 2

0
1
9

RL Experiments
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Higher Order Baselines
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LOLA-DiCE
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Learning with Opponent Learning Awareness –DiCE (Foerster et al., 2018b) 
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Conclusion

ÁA baseline for efficient estimations of higher order gradients using DiCE formalism

ÁExamples:

ʃGradient estimations up to 4th order

ʃLOLA-DiCE with 2nd order baseline

ÁFuture work

ʃExtending the framework to a base-generating term for any order gradient estimators

ʃFurther applications in RL and meta-learning
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