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Definition: MDP Models
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dtrajectory distribution induced by optimal policy for reward       in domain
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PMDP [R; d, T, J ] := {pr(⌧ ;⇡⇤, d, T ) : r 2 R}
MDP Model

domain 
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:= (X ,A, P, P0)



Inverse Reinforcement Learning (IRL)

IRL: Infer the underlying reward given optimal behavior

RL: Learn the optimal behavior for a given reward
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pr(⌧ ;⇡
⇤, d, T ) ! r
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The Reward Identification Problem
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PMDP [R; d, T, J ] := {pr(⌧ ;⇡⇤, d, T ) : r 2 R}
MDP Model

IRL: Infer the underlying reward given optimal behavior
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pr(⌧ ;⇡
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When is it possible to identify a reasonable equivalence class of 
rewards given knowledge of                      ?
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(pr, d, T, J)

domain 
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:= (X ,A, P, P0)



Definition: Identifiabililty



Definition: Weak Identifiability

Trajectory Equivalence



Definition: Strong Identifiability

State-action Equivalence



Theorem: Weak Identification

TLDR: Deterministic, MaxEnt MDP models are weakly identifiable 
regardless of the domain properties 



Domain Graphs
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A domain graph is aperiodic if the GCD of the periods of all cycles 
in the graph is 1, and periodic otherwise

periodic aperiodic 



Theorem: Strong Identification

TLDR: MDP Models with Aperiodic Domain Graphs are Strongly Identifiable 



Algorithms for Identification Testing
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