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Motivation

Goal: How can we model coordination among 
many agents in a scalable way? 

• Multi-Agent Imitation Learning (MAIL) aims to learn 
coordinated policies from demonstrations

• But learning dependent policies is often infeasible

MAGIC follows a divide-and-conquer strategy:
1. We learn lightweight independent policies.
2. We compress each agent’s action distribution into 

a one-dimensional latent intention.
3. We learn a dependent generative model over 

intentions

1. Independent policies

Use 1. to obtain per-action quantiles:

2. Per-agent intentions

Fit independent conditional densities to each of action.

Compress the quantiles via intention function:

Coordinate intentions via a generative copula model.

Copula background

Copula = dependenceProduct of 
marginals

Independent Dependent

3. Dependence model

Sample from the true intention copula via flow-matching.

Theory on MAIL
MAIL strictly in terms the dependence between agents.

Results
✓ Policy flexibility: MAGIC learn dependent policies 

that models factorised models cannot represent.

✓ Imitation performance: Modelling complex policies.

Trajectories of 
44D movements 
of players in two 
football teams.

Paper and more!

https://warwick.ac.uk/fac/sci/statistics/staff/research_students/huk/

Sklar’s Theorem

https://warwick.ac.uk/fac/sci/statistics/staff/research_students/huk/quasi_bayesian_vine_camera_ready.pdf
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