
R2	=	1.000

a

star G
-SV

D	+	
Ridg

e

Aug
men

ted	
MLP

Neu
ral	s

tar G

Stan
dard

	ML
P

Inva
rian

t	ML
P

Te
st
	R

2

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

30	orders
of	magnitude

b

star G
-SV

D	+	
Ridg

e

Aug
men

ted	
MLP

Neu
ral	s

tar G

Stan
dard

	ML
P

Inva
rian

t	ML
P

lo
g 1

0(
R
ot
at
io
n	
Va
ria
nc
e)

-35

-30

-25

-20

-15

-10

-5

0

102 103 104

Parameters

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Te
st
	R

2

starG-SVD	+	Ridge Augmented	MLP

Neural	starG

Standard	MLP
Invariant	MLP

Pareto	frontier

c d

Normalized	Score
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

starG-SVD	+	Ridge

Augmented	MLP

Neural	starG

Standard	MLP

Invariant	MLP
Prediction	(R2)
Invariance
Efficiency	(1/params)

Synthetic	Validation	(Z12,	1,000	molecules)


