
N
or

m
al

iz
ed

A
ve

ra
ge

 R
et

ur
n

E
nd

po
in

t

E
nd

po
in

t

L
ar

ge
 R

ec
en

cy

L
ar

ge
 R

ec
en

cy

S
m

al
l R

ec
en

cy

0

0.7 0.8

0

10% Capacity
Arcade Learning Environment

Unanchored

Small Recency

2% Capacity
Unanchored

R
et

ur
n

Small RecencyUnanchored

Endpoint

Large

Timesteps

0

0 100kTimesteps0 100k
-1k

10% Capacity
Pinball Environment

5% Capacity
Isolated transitions have
unanchored targets

V
al

ue
 E

rr
or

 o
f

B
oo

ts
tr

ap
 S

ta
te

s

Number of Updates

Anchored Targets

Unanchored Targets

Using an expectile loss to
upweight returns obtained 

from older policies

*

Sarsa

Q-learning

Anchor actions with
Sarsa* updates!

Anchor states with
chained n-step updates!

....
Value
Propagation

Timesteps

Recency
Buffer

Summary of
History

Learning from connected n-step transitions with
expectile loss can be as efficient as a large replay buffer. paper

Parham Mohammad Panahi, Armin Ashrafi, Haoyu Du, Andrew Patterson, Martha White, Adam White
Endpoint Replay: Compressing the Recency Buffer in Deep Reinforcement Learning
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