1 Appendix A: Atari Add-One Ablations
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Figure 1: Add-one ablations for the Arcade Learning Environment with reward clipping. Each line
shows the median scores for 57 environments, averaged over 3 seeds, across training.
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Figure 2: Add-one ablations for the Arcade Learning Environment without reward clipping. Each
line shows the median scores for 57 environments, averaged over 3 seeds, across training.



2 Appendix B: Atari Drop-One Ablations
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Figure 3: Drop-one ablations for the Arcade Learning Environment with reward clipping. Each line
shows the median scores for 57 environments, averaged over 3 seeds, across training.



s 3 Appendix C: DeepMind Control Suite Add-One Ablations

— none  — twohot  — criticema
—— symlog — percentile  — symobs
BallinCupCatchvi c c Cartpoleswingup-v1
000020 10
25 o008 1000 01
05 0s 1000
0 2 08 s
o005 000015 04 w0 800 os
5 05 06
1 00
o o004 000010 03 eno 0o
o4 a0 04 03
s o [
02
N o002 000005 " 02 2 o2
01
200 o
= 00 00
oM 10M 20M 30M oM som Gu 1M 204 oM 4om som oM 10M 20M oM 4oM som Ou 1M 20M oM am som M 1OM 20M M oM 5o Gu 1M 20M oM aom som
c i CartpoleThreePoles-v1 CartpoleTwoPoles-v1 CheetahRun-v1 Fingerspin-v1 FingerTurmEasy-v1
0 0
&0 o175 025 o W tos 500 020
&0 o010 250 . 00 30 i 00 y I i 015
0125 ols §
200 o1s 0 30
w0
o0 200 010 4 02 200 010
o075 010 200
200 100
0050 100 0os s w0 o1 N 005
o 0025 :
EY oo o o o 10
O 10M 20M M oM som O 10M 204 oM 4oM oM oM oM 20M 30M 4oM som o4 1oM 20M oM am som oM 10M 20M oM doM soM o4 1oM 20M oM am som
FingerTurntfard-v1 Fishswim-v1 FishUpright-v1 HopperHop-v1 Hopperstand-v1 idRun-v1
160 N 130 6
00 o150 007 00012 00008
140 | s e
o125 . toos 3 00010
20 4 100 12 o008
0100 " 005 2 00008 45
100 oon 10
oo o 1 00005 50 00004
003 s o
0050 g o 00004
ooz . o s 00002
oo @ oo o 00002 o ”
& 20 = €
£ ow 1w 2w m e sow ou 1M 20M M am som v 1M zom M aom som Gu 1M 20M M aom som ou 1M zom M aom som Ov 10w zom m am som 8§
g restate-v1 1 i 1 i 1 i 1 i 1 B
g7 A 00008 oooss 250 005 &
-y oo0s 10 oo0s ¢ 000150 » 5
s ooon2s 3 ooes 1® ooo0 200 004
oocos oouzs 150
oc000 2 BLEL 0 003
o | o008 00020 100
000075 1
00008 1 s 00015 s 002
000050
ooz ¢ o ooz © ool o .
R 000025, 00005 —s0
Ov 1M zom M oM som ou 1M 20m M am som v 1M zom oM aom som ou 10w 20m m aom som oM 10w zom M aom som Gu 10w 20m m 4w som
i g1 Pendulumswingup-v1 PointMassEasy-v1 tMassHard-v1 ReacherEasyv1 ReacherHard-v1
0
oo 500 e
w0
200 0008 o
0 010
0006
. 200 oos 200
oos 1 08 10
o o 004
0002 100 o o
-100 -200 o0 -100 o
oM 10M 20M 30M oM som o4 1M 204 oM oM som oM 10M 20M oM 4oM som oM 1M 20M oM am som M 1M 20M M oM 5o o4 1M 20M oM am som
i i WalkerRun-v1 Walkerstand-v1 WalkerWalk-v1
014
o7 0 014
012 o
0150 . o1z
10
0125 &0 010
0100 o g 008
0075 ) 006
0050 004
» 004
o025 o0z 002
2
000
Gu 10M 20M 30M oM som oo 10w 20M oM daw som v 10M 20m oM 4om som Gu 10w 20M oM am som n 104 20m oM aom som

step

Figure 4: Add-one ablations for the DeepMind Control Suite. Each line shows the median scores for
35 environments, averaged over 5 seeds, across training.
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Figure 5: Drop-one ablations for the DeepMind Control Suite. Each line shows the median scores for
35 environments, averaged over 5 seeds, across training.



s 5 Appendix E: Architecture

6 We use the 20 million parameter XL DreamerV3 encoder and actor-critic architecture in PPO and
7 compare its performance to the 1 million parameter Nature CNN used in the rest of our experiments.
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Figure 6: 20M DreamerV3 XL architecture vs. 1M Nature CNN. Figures show median performance
averaged across 3 seeds and all 57 Atari environments.
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Figure 7: 20M Dreamer-v3 XL architecture (3 seeds) vs. 1M Nature CNN (1 seed).



s 6 Appendix F: PPO Hyperparameters

Table 1: The default PPO hyperparameters in CleanRL’s implementation, used for all experiments.
The only change we make is increasing the number of environments for better time efficiency.

Learning Rate 2.5e~4
Environments 128
Steps 128

¥ 0.99
GAE )\ 0.95
Minibatches 4
Epochs 4
Clip coefficient 0.1
Value loss clipping Enabled
Entropy Coefficient 0.01
Value loss coefficient 0.5
Max Grad Norm 0.5
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