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• Multi-Agent Systems

◆ Become increasingly prevalent.

◆ Complexity of team strategies.

◆ Lack of explainability.

• Existing RL Explanation

◆ In-training explanation: inaccurate

explanation; cannot work for the black-

box agents.

◆ Post-training explanation: cannot assess

the importance of an agent.

Background Motivation

Approach

• Problem Definition

◆ Importance of every agents, at each

time-step.

◆ The black-box setting where only each

agent’s observation and action decision

can be queried.

• Problem Modeling

◆ Learn the masking probabilities to

denote importance.

◆ Optimize the reward differences due to

masking and encourage exploration.

• Architecture and Training

◆ MARL with the CTDE paradigm.

• Fidelity Evaluation

◆ Average fidelity on 7 tasks: RRD=2.40.

◆ Improvement compared to the best

baseline: 38% Higher.

• Usefulness Evaluation

◆ Understanding Policies: more aligned

with human intuition; helpful in

identifying strategy highlights.

◆ Launching Attacks: 14%~289% higher

compared to baselines.

◆ Patching Policies: the patches guided by

EMAI achieve the greatest im-

provement; in some cases, several

baselines could not guide patches

correctly, even leading to a decrease in

rewards.

Evaluation

• Counterfactual Reasoning

◆ Modify the most important elements will

exert the greatest impact on the outcome.

• Key Challenge

◆ Capture the dependencies between agents

and across time-steps in MAS.

Attack: the changes of episode team rewards before and after the attacks.

Patching: the changes of episode team rewards before and after the patching.
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