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Introduction
Problem statement

We study the minimization problem

min
x∈Rd

f(x) := EZ∼π[F (x, Z)] (1)

Where Z is a Markov Chain.
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Introduction
Motivation

...Reinforcement Learning...
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Introduction
Related work

Our research aims to expand the results of [1].
Following the article, we consider additional assumptions:

(A1,A2) f is (µ, L)-smooth.
(A3) Z is uniformly geometrically ergodic with mixing time τ .
(A4) F is (σ, δ)-bounded:

∥∇F (x, Z)−∇f(x)∥2 < σ2 + δ2∥∇f(x)∥2
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Introduction
Related work

The main result of [1] is the following

Theorem. Under A1-A4 the problem (1) can be solved (in terms of
E
[
∥x(k) − x∗∥2

]
≤ ε) in

Õ

(
τ

[
(1 + δ2)

√
L

µ
log

1

ε
+

σ2

µ2ε

])
oracle calls . (2)

And the bound is tight for δ = 1.
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Our Contribution
Main Results

Our main focus is on the optimality of the bound (2).

Summary of the interim results:
1 For δ = 1 the bound is tight. (Theorem, [1])
2 For δ > 1 the bound is tight. (New)

The proof generalizes the previous result but keeps the main idea.
3 For δ < µ

4L and σ = 0 the bound is not tight. (New)

For now, we have an upper bound of Õ
(
L
µ log 1

ε

)
oracle calls which

is better than (2) if τ is large.
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Our Contribution
Future work

Our main goal is to determine the algorithmic complexity of the
problem. To do so, we need to eliminate the gaps between the lower
and upper bounds:

1 For δ < µ
4L we believe that the upper bound can be improved using

Nesterov acceleration [2].
2 For µ

4L < δ < 1 current methods are not working and more
research is needed.
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