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1 Optimal c3 Coefficients
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Figure S1: Dependence of the the root-mean square deviation on the scaling of the third-order
energy (c3) in the A24 data set aTZ with CBS reference (a); aTZ with aTZ reference (b); RMSD
in kcal/mol; four scaled MP2.X methods (MP2.X, MP2.X:OOMP2, MP2.X:κ-OOMP2).
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Figure S2: Dependence of the the root-mean square deviation on the scaling of the third-order
energy (c3) in the A24 data set aTZ with CBS reference (a); aQZ with CBS reference (b); RMSD
in kcal/mol; four scaled MP2.X methods (MP2.X, MP2.X:OOMP2, MP2.X:κ-OOMP2).
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Figure S3: Dependence of the the root-mean square deviation on the scaling of the third-order
energy (c3) in the S66 data set (a) and the three subgroups hydrogen bonding (b), dispersion
(c) and mixed (d); RMSD in kcal/mol; four scaled MP2.X methods (MP2.X, MP2.X:OOMP2,
MP2.X:κ-OOMP2, κMP2.X:κ-OOMP2).

S-4



0.0 0.2 0.4 0.6 0.8 1.0
c3

0.06

0.08

0.10

0.12

0.14

0.16

0.18

0.20

0.22

0.24

R
M
S
D
 (
kc
a
l/
m
o
l)

MP2.X:HF
MP2.X:κ-OOMP2

MP2.X:OOMP2

(a)

0.0 0.2 0.4 0.6 0.8 1.0
c3

0.0

0.1

0.2

0.3

0.4

0.5

R
M
S
D
 (
kc
a
l/
m
o
l)

MP2.X:HF
MP2.X:κ-OOMP2

MP2.X:OOMP2

(b)

0.0 0.2 0.4 0.6 0.8 1.0
c3

0.0

0.1

0.2

0.3

0.4

0.5

0.6

R
M
S
D
 (
kc
a
l/
m
o
l)

MP2.X:HF
MP2.X:κ-OOMP2

MP2.X:OOMP2

(c)

0.0 0.2 0.4 0.6 0.8 1.0
c3

0.0

0.5

1.0

1.5

2.0

R
M
S
D
 (
kc
a
l/
m
o
l)

MP2.X:HF
MP2.X:κ-OOMP2

MP2.X:OOMP2

(d)

Figure S4: Dependence of the the root-mean square deviation on the scaling of the third-order
energy (c3) in the A24 (a), DS14 (b), HSG (c) and S22 (d) data sets; RMSD in kcal/mol; four
scaled MP2.X methods (MP2.X, MP2.X:OOMP2, MP2.X:κ-OOMP2, κMP2.X:κ-OOMP2).
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Figure S5: Dependence of the the root-mean square deviation on the scaling of the third-order
energy (c3) in the X40 (a), HW30 (b), NC15 (c) and AlkBind12 (d) data sets; RMSD in kcal/mol;
four scaled MP2.X methods (MP2.X, MP2.X:OOMP2, MP2.X:κ-OOMP2, κMP2.X:κ-OOMP2).
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Figure S6: Dependence of the the root-mean square deviation on the scaling of the third-order
energy (c3) in the CO2Nitrogen16 (a), HB49 (b) and Ionic43 (c) data sets; RMSD in kcal/mol; four
scaled MP2.X methods (MP2.X, MP2.X:OOMP2, MP2.X:κ-OOMP2, κMP2.X:κ-OOMP2).
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Figure S7: Dependence of the the root-mean square deviation on the scaling of the third-order
energy (c3) in the TA13 (a), HB49 (b), Bauza30 (c), CT20 (d) data sets, XB51 (e) and Orel26rad
(f); RMSD in kcal/mol; four scaled MP2.X methods (MP2.X, MP2.X:OOMP2, MP2.X:κ-OOMP2,
κMP2.X:κ-OOMP2).
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Figure S8: Box-plots of the data-sets A24: (a) MP2 methods, (b) MP3 methods; DS14: (c) MP2
methods, (d) MP3 methods. Red lines mark the median deviation, boxes bound the central 50%
of the data, whiskers enclose all data points within 1.5 times the inter-quartile range of the box
edges, and points denote outlying data.

S-9



MP2
-M

P2

scs
-M

P2

OOMP2

-OOMP2

B97
M-V

B3LY
P+

D3

MP2
.5:

-OOMP2

1

0

1

Er
ro

r [
kc

al
/m

ol
]

HB15

(a)

MP3
MP2

.5

MP3
:OOMP2

MP2
.5:

OOMP2

MP3
: OOMP2

MP2
.5:

-OOMP2

B97
M-V

B3LY
P+

D3

1.5

1.0

0.5

0.0

0.5

HB15

(b)

MP2
-M

P2

scs
-M

P2

OOMP2

-OOMP2

B97
M-V

B3LY
P+

D3

MP2
.5:

-OOMP2

0

1

2

Er
ro

r [
kc

al
/m

ol
]

HSG

(c)

MP3
MP2

.5

MP3
:OOMP2

MP2
.5:

OOMP2

MP3
: OOMP2

MP2
.5:

-OOMP2

B97
M-V

B3LY
P+

D3
0.5

0.0

0.5

1.0

HSG

(d)

Figure S9: Box-plots of the data-sets HB15: (a) MP2 methods, (b) MP3 methods; HSG: (c) MP2
methods, (d) MP3 methods. Red lines mark the median deviation, boxes bound the central 50%
of the data, whiskers enclose all data points within 1.5 times the inter-quartile range of the box
edges, and points denote outlying data.
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Figure S10: Box-plots of the data-sets X40: (a) MP2 methods, (b) MP3 methods; HW30: (c)
MP2 methods, (d) MP3 methods. Red lines mark the median deviation, boxes bound the central
50% of the data, whiskers enclose all data points within 1.5 times the inter-quartile range of the
box edges, and points denote outlying data.
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Figure S11: Box-plots of the data-sets NC15: (a) MP2 methods, (b) MP3 methods; AlkBind12:
(c) MP2 methods, (d) MP3 methods. Red lines mark the median deviation, boxes bound the
central 50% of the data, whiskers enclose all data points within 1.5 times the inter-quartile range
of the box edges, and points denote outlying data.
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Figure S12: Box-plots of the data-sets CO2Nitrogen16: (a) MP2 methods, (b) MP3 methods;
HB49: (c) MP2 methods, (d) MP3 methods; Ionic43: (e) MP2 methods, (f) MP3 methods. Red
lines mark the median deviation, boxes bound the central 50% of the data, whiskers enclose all
data points within 1.5 times the inter-quartile range of the box edges, and points denote outlying
data. S-13
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Figure S13: Box-plots of the data-sets TA13: (a) MP2 methods, (b) MP3 methods; XB18: (c)
MP2 methods, (d) MP3 methods. Red lines mark the median deviation, boxes bound the central
50% of the data, whiskers enclose all data points within 1.5 times the inter-quartile range of the
box edges, and points denote outlying data.
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Figure S14: Box-plots of the data-sets Bauza30: (a) MP2 methods, (b) MP3 methods; XB18: (c)
MP2 methods, (d) MP3 methods. Red lines mark the median deviation, boxes bound the central
50% of the data, whiskers enclose all data points within 1.5 times the inter-quartile range of the
box edges, and points denote outlying data.
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Figure S15: Box-plots of the data-sets XB51: (a) MP2 methods, (b) MP3 methods; Orel26rad:
(c) MP2 methods, (d) MP3 methods. Red lines mark the median deviation, boxes bound the
central 50% of the data, whiskers enclose all data points within 1.5 times the inter-quartile range
of the box edges, and points denote outlying data.
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