
  Offline Policy Selection under Uncertainty
Sherry Yang* 

Paper: https://arxiv.org/abs/2012.06919
Code: https://github.com/google-research/dice_rl

Bo Dai* Ofir Nachum* George Tucker Dale Schuurmans

https://arxiv.org/abs/2012.06919
https://github.com/google-research/dice_rl


Offline Policy Selection
Offline policy selection: 

• Compute a ranking O ∈ Perm([1, N]) over  given a fixed dataset D 

according to some utility function u:
{πi}N

i=1



Offline Policy Selection
Offline policy selection: 

• Compute a ranking O ∈ Perm([1, N]) over  given a fixed dataset D 

according to some utility function u:
{πi}N

i=1



Offline Policy Selection
Offline policy selection: 

• Compute a ranking O ∈ Perm([1, N]) over  given a fixed dataset D 

according to some utility function u:
{πi}N

i=1

• Practical ranking criteria: top-k precision, top-k accuracy, top-k regret,
    top-k correlation, CVaR, …



Offline Policy Selection
Offline policy selection: 

• Compute a ranking O ∈ Perm([1, N]) over  given a fixed dataset D 

according to some utility function u:
{πi}N

i=1

• Practical ranking criteria: top-k precision, top-k accuracy, top-k regret,
    top-k correlation, CVaR, …



BayesDICE
Recall off-policy evaluation:

where



BayesDICE
Recall off-policy evaluation:

DICE point estimator:
where

where

[1] Nachum, et al. Dualdice: Behavior-agnostic estimation of discounted stationary distribution corrections.
[2] Yang, et al. Off-policy evaluation via the regularized lagrangian.

https://arxiv.org/pdf/1906.04733.pdf
https://arxiv.org/pdf/2007.03438.pdf


BayesDICE
Recall off-policy evaluation:

DICE point estimator:
where

BayesDICE learns                                   :

[1] Nachum, et al. Dualdice: Behavior-agnostic estimation of discounted stationary distribution corrections.
[2] Yang, et al. Off-policy evaluation via the regularized lagrangian.

where

•  • By optimizing  

https://arxiv.org/pdf/1906.04733.pdf
https://arxiv.org/pdf/2007.03438.pdf


BayesDICE
Recall off-policy evaluation:

DICE point estimator:
where

BayesDICE learns                                   :

[1] Nachum, et al. Dualdice: Behavior-agnostic estimation of discounted stationary distribution corrections.
[2] Yang, et al. Off-policy evaluation via the regularized lagrangian.

where

• By optimizing  

constraints

https://arxiv.org/pdf/1906.04733.pdf
https://arxiv.org/pdf/2007.03438.pdf


BayesDICE
Recall off-policy evaluation:

DICE point estimator:
where

BayesDICE learns                                   :

[1] Nachum, et al. Dualdice: Behavior-agnostic estimation of discounted stationary distribution corrections.
[2] Yang, et al. Off-policy evaluation via the regularized lagrangian.

where

constraints

• By optimizing  
• Posterior regularization: 

https://arxiv.org/pdf/1906.04733.pdf
https://arxiv.org/pdf/2007.03438.pdf


• Density constraints:
    Equivalently: 

                                    

BayesDICE
Constraint embeddings:

[1] Farias and Roy. The linear programming approach to approximate dynamic programming.
[2] Small, et al. A Hilbert space embedding for distributions.
[3] Nachum, et al. Dualdice: Behavior-agnostic estimation of discounted stationary distribution corrections.

http://www.mit.edu/~pucci/discountedLP.pdf
http://www.gatsby.ucl.ac.uk/~gretton/papers/SmoGreSonSch07.pdf
https://arxiv.org/pdf/1906.04733.pdf


• Density constraints:
    Equivalently: 
• Introduce function space embedding    :

                                    

BayesDICE
Constraint embeddings:

[1] Farias and Roy. The linear programming approach to approximate dynamic programming.
[2] Small, et al. A Hilbert space embedding for distributions.
[3] Nachum, et al. Dualdice: Behavior-agnostic estimation of discounted stationary distribution corrections.

http://www.mit.edu/~pucci/discountedLP.pdf
http://www.gatsby.ucl.ac.uk/~gretton/papers/SmoGreSonSch07.pdf
https://arxiv.org/pdf/1906.04733.pdf


• Density constraints:
    Equivalently: 
• Introduce function space embedding    :

• BayesDICE objective:

                                    

BayesDICE
Constraint embeddings:

where

[1] Farias and Roy. The linear programming approach to approximate dynamic programming.
[2] Small, et al. A Hilbert space embedding for distributions.
[3] Nachum, et al. Dualdice: Behavior-agnostic estimation of discounted stationary distribution corrections.

http://www.mit.edu/~pucci/discountedLP.pdf
http://www.gatsby.ucl.ac.uk/~gretton/papers/SmoGreSonSch07.pdf
https://arxiv.org/pdf/1906.04733.pdf


Experiments: CI Estimation
In

te
rv

al
 lo

g-
w

id
th

In
te

rv
al

 c
ov

er
ag

e



Experiments: Policy Selection



Experiments: Policy Selection

Paper: https://arxiv.org/pdf/2012.06919.pdf
Code: https://github.com/google-research/google-research/tree/master/rl_repr

Thank you. Checkout

https://arxiv.org/pdf/2012.06919.pdf
https://github.com/google-research/google-research/tree/master/rl_repr

