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The scatter plots for the atomization energy errors for the 10 functionals studied in the present work are shown in Figures 1
– 36. In each figure, the division of the molecules into classes (A), (B), (C), and (D) has been illustrated with a vertical dashed
black line. The plots also show vertical, solid blue lines illustrating the mean error µ in each class, as well as two vertical dashed,
blue lines illustrating µ− σ and µ+ σ where σ is the root mean square deviation within the class. The x axes show the name of
the molecule in the W4-11 database.
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Figure 1: LDA KS-DFT results.
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Figure 2: LDA PZ-RSIC results.
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Figure 3: LDA PZ-SIC results.
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Figure 4: PW91 KS-DFT results.
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Figure 5: PW91 PZ-RSIC results.
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Figure 6: PW91 PZ-SIC results.

4



-6

-4

-2

0

2

4

6

E
a
t.
−
E

re
f.

a
t.

(e
V
)

h
2

a
lh

b
h
3

ch
2
−
tr
ip

si
2
h
6

ch
4

si
h
3
f

c 2
h
6

ch
2
−
si
n
g

h
2
s

c 2
h
5
f

ch
3
f

n
h
3

ch
3
n
h

m
et
h
a
n
o
l

n
h
2

ch
2
n
h
2

h
2
o

ch
2
ch

p
ro
p
y
n
e

a
ll
en

e
b
f 3

ox
ir
a
n
e

a
lf
3

ch
2
c

ch
2
n
h

a
ce
ti
c

h
2
co b
f

t−
h
co
h

c−
h
co
h

k
et
en

e
fo
rm

ic
g
ly
ox

a
l

n
h
2
cl

h
cc
f

h
n
c

h
co

ox
ir
en

e
h
o
cn

t−
n
2
h
2

c−
n
2
h
2

co
2

d
io
x
ir
a
n
e

ss
h

n
cc
n

n
2
h

si
o

h
o
o

h
o
n
c

h
o
f

t−
h
o
n
o

h
n
n
n cn

cc
l 2

so
2 so

c−
h
o
o
o

p
4

o
2

t−
h
o
o
o

p
2

n
o
2 s 3

s 4
−
c 2
v c 2 f 2
o

fo
2

fo
o
f

b
n

Molecule

a
lh

3
si
h
4

b
h

si
h

ch
3

b
2
h
6

p
h
3

p
ro
p
a
n
e

ch h
s

ch
3
n
h
2

p
ro
p
en

e
et
h
a
n
o
l

c 2
h
4

h
cl

n
h

b
h
f 2

h
f

o
h

a
ce
ta
ld
eh

y
d
e

si
f 4

c 2
h
3
f

ch
2
f 2

b
ef

2
n
2
h
4

a
lf

c 2
h
2

h
2
cn

b
ec
l 2

a
lc
l 3

a
lc
l

si
f

h
cn

h
h
co
f

cf
4

h
cn

cc
h

co f 2
co

h
o
o
h

h
n
co

cf
2

fc
cf

cf h
o
cl

n
2

o
cs

cl
cn

h
cn

o
h
n
o

c−
h
o
n
o

cs
2

cs so
3

b
n
3
p
i

n
o

n
2
o

s 2 cl
2

f 2 s 2
o

cl
f

cl
o

cl
2
o

o
f

o
cl
o

b
2

cl
o
o

o
3

Figure 7: PBE KS-DFT results.
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Figure 8: PBE PZ-RSIC results.
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Figure 9: PBE PZ-SIC results.
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Figure 10: PBEsol KS-DFT results.
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Figure 11: PBEsol PZ-RSIC results.
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Figure 12: PBEsol PZ-SIC results.
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Figure 13: TPSS KS-DFT results.
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Figure 14: TPSS PZ-RSIC results.
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Figure 15: TPSS PZ-SIC results.
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Figure 16: BLYP KS-DFT results.
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Figure 17: BLYP PZ-RSIC results.
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Figure 18: BLYP PZ-SIC results.
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Figure 19: PBE0 KS-DFT results.
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Figure 20: PBE0 PZ-RSIC results.
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Figure 21: PBE0 PZ-SIC results.
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Figure 22: B3LYP KS-DFT results.
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Figure 23: B3LYP PZ-RSIC results.
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Figure 24: B3LYP PZ-SIC results.
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Figure 25: ωB97X KS-DFT results.

-6

-4

-2

0

2

4

6

E
a
t.
−
E

re
f.

a
t.

(e
V
)

h
2

a
lh

b
h
3

ch
2
−
tr
ip

si
2
h
6

ch
4

si
h
3
f

c 2
h
6

ch
2
−
si
n
g

h
2
s

c 2
h
5
f

ch
3
f

n
h
3

ch
3
n
h

m
et
h
a
n
o
l

n
h
2

ch
2
n
h
2

h
2
o

ch
2
ch

p
ro
p
y
n
e

a
ll
en

e
b
f 3

ox
ir
a
n
e

a
lf
3

ch
2
c

ch
2
n
h

a
ce
ti
c

h
2
co b
f

t−
h
co
h

c−
h
co
h

k
et
en

e
fo
rm

ic
g
ly
ox

a
l

n
h
2
cl

h
cc
f

h
n
c

h
co

ox
ir
en

e
h
o
cn

t−
n
2
h
2

c−
n
2
h
2

co
2

d
io
x
ir
a
n
e

ss
h

n
cc
n

n
2
h

si
o

h
o
o

h
o
n
c

h
o
f

t−
h
o
n
o

h
n
n
n cn

cc
l 2

so
2 so

c−
h
o
o
o

p
4

o
2

t−
h
o
o
o

p
2

n
o
2 s 3

s 4
−
c 2
v c 2 f 2
o

fo
2

fo
o
f

b
n

Molecule

a
lh

3
si
h
4

b
h

si
h

ch
3

b
2
h
6

p
h
3

p
ro
p
a
n
e

ch h
s

ch
3
n
h
2

p
ro
p
en

e
et
h
a
n
o
l

c 2
h
4

h
cl

n
h

b
h
f 2

h
f

o
h

a
ce
ta
ld
eh

y
d
e

si
f 4

c 2
h
3
f

ch
2
f 2

b
ef

2
n
2
h
4

a
lf

c 2
h
2

h
2
cn

b
ec
l 2

a
lc
l 3

a
lc
l

si
f

h
cn

h
h
co
f

cf
4

h
cn

cc
h

co f 2
co

h
o
o
h

h
n
co

cf
2

fc
cf

cf h
o
cl

n
2

o
cs

cl
cn

h
cn

o
h
n
o

c−
h
o
n
o

cs
2

cs so
3

b
n
3
p
i

n
o

n
2
o

s 2 cl
2

f 2 s 2
o

cl
f

cl
o

cl
2
o

o
f

o
cl
o

b
2

cl
o
o

o
3

Figure 26: ωB97X PZ-RSIC results.
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Figure 27: ωB97X PZ-SIC results.
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Figure 28: TPSSh KS-DFT results.
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Figure 29: TPSSh PZ-RSIC results.
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Figure 30: TPSSh PZ-SIC results.
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Figure 31: LRC-ωPBE KS-DFT results.
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Figure 32: LRC-ωPBE PZ-RSIC results.
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Figure 33: LRC-ωPBE PZ-SIC results.
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Figure 34: LRC-ωPBEh KS-DFT results.

18



-6

-4

-2

0

2

4

6

E
a
t.
−
E

re
f.

a
t.

(e
V
)

h
2

a
lh

b
h
3

ch
2
−
tr
ip

si
2
h
6

ch
4

si
h
3
f

c 2
h
6

ch
2
−
si
n
g

h
2
s

c 2
h
5
f

ch
3
f

n
h
3

ch
3
n
h

m
et
h
a
n
o
l

n
h
2

ch
2
n
h
2

h
2
o

ch
2
ch

p
ro
p
y
n
e

a
ll
en

e
b
f 3

ox
ir
a
n
e

a
lf
3

ch
2
c

ch
2
n
h

a
ce
ti
c

h
2
co b
f

t−
h
co
h

c−
h
co
h

k
et
en

e
fo
rm

ic
g
ly
ox

a
l

n
h
2
cl

h
cc
f

h
n
c

h
co

ox
ir
en

e
h
o
cn

t−
n
2
h
2

c−
n
2
h
2

co
2

d
io
x
ir
a
n
e

ss
h

n
cc
n

n
2
h

si
o

h
o
o

h
o
n
c

h
o
f

t−
h
o
n
o

h
n
n
n cn

cc
l 2

so
2 so

c−
h
o
o
o

p
4

o
2

t−
h
o
o
o

p
2

n
o
2 s 3

s 4
−
c 2
v c 2 f 2
o

fo
2

fo
o
f

b
n

Molecule

a
lh

3
si
h
4

b
h

si
h

ch
3

b
2
h
6

p
h
3

p
ro
p
a
n
e

ch h
s

ch
3
n
h
2

p
ro
p
en

e
et
h
a
n
o
l

c 2
h
4

h
cl

n
h

b
h
f 2

h
f

o
h

a
ce
ta
ld
eh

y
d
e

si
f 4

c 2
h
3
f

ch
2
f 2

b
ef

2
n
2
h
4

a
lf

c 2
h
2

h
2
cn

b
ec
l 2

a
lc
l 3

a
lc
l

si
f

h
cn

h
h
co
f

cf
4

h
cn

cc
h

co f 2
co

h
o
o
h

h
n
co

cf
2

fc
cf

cf h
o
cl

n
2

o
cs

cl
cn

h
cn

o
h
n
o

c−
h
o
n
o

cs
2

cs so
3

b
n
3
p
i

n
o

n
2
o

s 2 cl
2

f 2 s 2
o

cl
f

cl
o

cl
2
o

o
f

o
cl
o

b
2

cl
o
o

o
3

Figure 35: LRC-ωPBEh PZ-RSIC results.

-6

-4

-2

0

2

4

6

E
a
t.
−
E

re
f.

a
t.

(e
V
)

h
2

a
lh

b
h
3

ch
2
−
tr
ip

si
2
h
6

ch
4

si
h
3
f

c 2
h
6

ch
2
−
si
n
g

h
2
s

c 2
h
5
f

ch
3
f

n
h
3

ch
3
n
h

m
et
h
a
n
o
l

n
h
2

ch
2
n
h
2

h
2
o

ch
2
ch

p
ro
p
y
n
e

a
ll
en

e
b
f 3

ox
ir
a
n
e

a
lf
3

ch
2
c

ch
2
n
h

a
ce
ti
c

h
2
co b
f

t−
h
co
h

c−
h
co
h

k
et
en

e
fo
rm

ic
g
ly
ox

a
l

n
h
2
cl

h
cc
f

h
n
c

h
co

ox
ir
en

e
h
o
cn

t−
n
2
h
2

c−
n
2
h
2

co
2

d
io
x
ir
a
n
e

ss
h

n
cc
n

n
2
h

si
o

h
o
o

h
o
n
c

h
o
f

t−
h
o
n
o

h
n
n
n cn

cc
l 2

so
2 so

c−
h
o
o
o

p
4

o
2

t−
h
o
o
o

p
2

n
o
2 s 3

s 4
−
c 2
v c 2 f 2
o

fo
2

fo
o
f

b
n

Molecule

a
lh

3
si
h
4

b
h

si
h

ch
3

b
2
h
6

p
h
3

p
ro
p
a
n
e

ch h
s

ch
3
n
h
2

p
ro
p
en

e
et
h
a
n
o
l

c 2
h
4

h
cl

n
h

b
h
f 2

h
f

o
h

a
ce
ta
ld
eh

y
d
e

si
f 4

c 2
h
3
f

ch
2
f 2

b
ef

2
n
2
h
4

a
lf

c 2
h
2

h
2
cn

b
ec
l 2

a
lc
l 3

a
lc
l

si
f

h
cn

h
h
co
f

cf
4

h
cn

cc
h

co f 2
co

h
o
o
h

h
n
co

cf
2

fc
cf

cf h
o
cl

n
2

o
cs

cl
cn

h
cn

o
h
n
o

c−
h
o
n
o

cs
2

cs so
3

b
n
3
p
i

n
o

n
2
o

s 2 cl
2

f 2 s 2
o

cl
f

cl
o

cl
2
o

o
f

o
cl
o

b
2

cl
o
o

o
3

Figure 36: LRC-ωPBEh PZ-SIC results.
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