EXPLOITING STRUCTURE IN DECISION MAKING
UNDER THE LENS OF RECENT ADVANCES IN STARAI

MARCEL GEHRKE', NAZLI NUR KARABULUT, FLORIAN MARWITZ,AND TANYA BRAUN?

_i_i_i_ 'Institute of Humanities-Centered Artificial Intelligence, University of Hamburg
n 2Computer Science Department, University of Minster



AGENDA

|. Introduction to Relational Models and Online Decision Making [Marcel]

2. Offline Decision Making [Flo]
3. Multi-Agent Decision Making [Nazl]

4. Summary [Marcel]
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GENERAL AGENT SETTING

What the world
How the world evolves 1
is like now

. What it will be like
What my actions do if | do action A

How happy | will be
A in such a state

What action |
should do now
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WHY RELATIONAL DECISION MAKING!?

Al: intelligent systems
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Figure based on a figure by Stuart Russell



WHAT KINDS OF SYMMETRIES HAVEWE EXPLOITED TODAY

= Symmetries in the state space for a compact encoding
= Symmetries in the value function for efficient computations

= Symmetries in the action space for efficient computations, allowing new query types
in reasonable time

= Symmetries between agents for compact encoding and efficent computations
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... ARE THESE ALL SYMMETRIES TO CONSIDER?

= Most likely not!

=  Symmetries are everywhere.They just have to be recognised and have to be approipately“sed.
(@)

=  Things we have not talked about today: X&ﬂ

= Learning (e.g. benefits of a first-order representation) [Kersting %:Nat@'g®

®  Details about how lifted inference works [Poole 03]

"  How to identify symmetries (e.g. colour-passing algorithm) [Ahmadi et al. |3, Lutterman et al. 24]

= Explainability, causality, privacy... [Atzmueller et al. 24 ,Lutterman et al. 24a, Lutterman et al. 24b, G. et al. 24]

For slides, please go to (QR code goes to this address): https://www.uni-
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