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(Mechanism Design)

Mathematical : o Other Forms (Extensive Form,
Representation: Sialegic EOK B -ORKHON ECIM State-Space Representation, Etc.)]

Not Addressed

Solution in This Article
Concept:

Approach: [Direct GT [ Reverse GT J

Analysis:

Solution Existence, Uniqueness, Characterization, Efficiency, ... ]

)]
esign:

Refer to Article Sections:
- “Strategic-Form Games” - “Coalition-Form Games”

-“Learning Equilibria in Strategic-Form Games'] | | “Algorithms for Coalition-Form Games”




Outline

® BRD - Best Response Dynamics

® RL - Reinforcement Learning

® RM - Regret Matching Learning

& Performance and Efficiency Comparison

& Consensus Algorithm



Best Response Dynamics

& Various disciplines

® Examples:
¢ Gauss-Seidel Model
¢ Lloyd-Max algorithm
& Cournot tatonnement
& IWFA algorithms
& FP algorithms



Gauss-Seidel Model

® Examples observations
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Lloyd-Max Algorithm

® Examples

¢ Signal quantizer - choosing how to partition the source signal space into
cells or regions and choosing a representative for each of them

® Goal: minimize the distortion



Lloyd-Max Algorithm

& Iterations

®Step 1 - fix a set of regions and compute the best representatives in
the sense of the distortion

®Step 2 - for these representatives, one updates the regions so that the
distortion is minimized
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Cournat Tatonnement
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BRD Formulation

a,(t+1) € BRyla(t+1),a,(t+1),...,a;_1(t + 1),a;(t),..ag(t)]
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BRD Algorithm

Algorithm 1: The BRD.

rsetf =0
initialization < initialize ax(0) € S« for all players & € K (e.g., using a random
_ initialization)
- repeat
for k = 1to K do

update ax(f + 1) using (22) or (23)

discrete case: € =0
continuous case: € = certain threshold

' ' 3
Iterations end for

update f = ¢+ 1 /
Cuntil [ax(f) —ar(t=1)|Z e forall k € K
convergence check
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BRD Convergence

® Theorems

¢ In potential and supermodular games, the sequential BRD
converges to a pure NE with probability one.

& If the BRs of a strategic-form game are standard functions, them
the BRD converges to the unique pure NE with probability one.
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Reinforcement Learning




Reinforcement Learning
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BRD RL RM
Action Sets continuous or discrete discrete discrete
Convergence sufficient conditions  sufficient conditions always
Convergence Points pure NE or pure NE or CCE

boundary points

boundary points

Observathn actions of the others value of th_e utility actions of the others
(typically required) function
K_n°W|ed9_e utility fqnctlons and action sets utility fL_mctlons and
(typically required) action sets action sets
Convergence Speed fast slow medium
Perfor_mance low low medium
(typical)
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