


The deadly triad

Divergence is possible when all 3 parts of the deadly triad are present:

• Function approximation

• Bootstrapping

• Off-Policy training



Off-policy semigradient methods

Stability of semigradient methods depends on on-policy distribution of updates.  Why?

• In tabular case, updating one state’s value leaves all others changed

Imagine only updating one state S over and over again (i.e. off-policy):

• With function approx + MC, multiple state values are updated, but 
V(S) is estimated independently of them via rewards only

• With function approx + TD (semigradient), multiple values are updated, 
which are then used to help estimate V(S) via bootstrapping, which are 
then updated again, which are then used to help estimates V(S)…

On-policy distribution forces state values to be “grounded” to something real
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The value function polytope (Dadashi et. al 2019)

Most expressible value functions don’t belong to any policy in an MDP!

Question: Is there a good VF representation that takes advantage of this structure?

Question: Do all possible value functions (from real policies) have any structure?
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Adversarial value functions (Bellemare et. al 2019)


