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Policy Evaluation Problems

! Problem: given a stationary policy !, find discounted accumulative reward "∗ ∶ % → ℝ

where () * , , * , )- * ) is the observation at time *
! Bellman equation 
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Multi-Agent Reinforcement Learning
! A network of ! agents communicating through " # = (&, ℰ(#))
! Agent * applies a stationary policy +, ∶ . → 0,
! Agent * receives an instantaneous reward ℛ,
! Goal: collaborate to find discounted reward 2∗ ∶ . → ℝ



Linear Function Approximation
! Low-dimensional approximation !" of "∗, parameterized by $ ∈ ℝ'

where () ∶ + → ℝ is the set of - ≪ / feature vectors known by the nodes

! Goal: each node finds $∗ s.t. !" is the best approximation of "∗



Distributed Temporal Difference Learning
! Low-dimensional approximation !" of "∗, parameterized by $ ∈ ℝ'

where () ∶ + → ℝ is the set of - ≪ / feature vectors known by the nodes

! Goal: each node finds $∗ s.t. !" is the best approximation of "∗

! Distributed TD(0): each node maintains $0, an estimate of $∗

! Observe one sample (2 3 , 50 3 , 26 3 ) and sequentially update $0

where the TD  80(3) is given



Main Results

Mirror the results of distributed SGD for solving convex optimization



Finite-Time Analysis

1. If ! " = ! > 0 then

2. If ! " = &
'(& then

||*||+, = *-.*
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o Recall that !∗ satisfies

where

o Let #$%& and #$'( be the smallest and largest singular value of )
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Finite-Time Analysis

1. If ! " = ! ∈ 0, '
()*+

then

2. If ! " = ,-
./' where !0 > '

()*+
then
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