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Learning from sparse rewards for 
complex tasks is not sample-efficient.
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“Go to the table” “Pick up an apple” “Bring it to me”

“Bring me an apple” • Strict factorization


• Jiang et al. 2019


• Das et al. 2018


• + Explicit decomposition


• Andreas et al. 2017


• Waytowich et al. 2019

• Non-abstractive


• Goyal et al. 2019

• Intrinsic motivation & curiosity


• Burda et al. 2019
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Reward Shaping

• Neutralize intermediate rewards in successful trajectories

• Set   where  is the set of time steps when bonuses were appliedr′￼N = rN − ∑
t∈T𝕊

γt−Nλ T𝕊

• Limit return in unsuccessful trajectories by tuning λ

• λ <
γHrH

|Gℓ |
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