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TABLE S1: Performance on 109 Atomization Energies and the Parameters of the Hybrid
MC-DFT Methods

MUE (kcal/mol) X cq &)
B1B95-AE
cc-pVTZ 3.13 26
cc-pVDZ/cc-pVTZ 2.08 33 1.684
cc-pVDZ/cc-pVTZ/aug-cc-pVDZ 1.93 33 1.476 0.284
MG3S 2.58 28
6-31+G(d,p)/MG3S 2.58 28 1.065
pc-2 2.69 27
pc-1/pc-2 2.20 31 1.373
pc-1/pc-2/aug-pe-1 2.14 34 1.247 0.506
MPWI1BY95-AE
cc-pVTZ 3.10 33
cc-pVDZ/cc-pVTZ 2.97 36 1.228
cc-pVDZ/cc-pVTZ/aug-cc-pVDZ 2.30 36 1.085 0.715
MG3S 2.56 34
6-31+G(d,p)/MG3S 2.54 34 1.057
pc-2 2.79 33
pc-1/pc-2 2.74 35 1.160
pc-1/pc-2/aug-pe-1 2.51 37 0.835 0.831
MPWI1PWI1-AE
cc-pVTZ 4.02 18
cc-pVDZ/cc-pVTZ 3.24 26 1.595
cc-pVDZ/cc-pVTZ/aug-cc-pVDZ 3.06 26 1.523 0.561
MG3S 3.45 20
6-31+G(d,p)/MG3S 3.35 22 1.306
TPSS1KCIS-AE
cc-pVTZ 3.57 13
cc-pVDZ/cc-pVTZ 3.55 13 1.046
cc-pVDZ/cc-pVTZ/aug-cc-pVDZ 3.37 13 0.979 0.637
MG3S 3.17 13
6-31+G(d,p)/MG3S 2.79 18 1.545
B3LYP
cc-pVTZ 4.83 20
cc-pVDZ/cc-pVTZ 3.39 20 1.333
cc-pVDZ/cc-pVTZ/aug-cc-pVDZ 3.35 20 1.370 -0.219

MG3S 4.28 20
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TABLE S2: Performance on the Barrier Heights and the Parameters of the Hybrid MC-DFT Methods

MUE (kcal/mol)
HTBH NHTBH BH-average AE X ] o)
B1B95-BH
cc-pVTZ 1.35 2.40 2.00 8.53 45
cc-pVDZ/cc-pVTZ 0.91 1.10 0.98 3.46 39 1.981
cc-pVDZ/cc-pVTZ/aug-cc-pVDZ 0.92 1.05 0.96 2.59 39 1.767 0.109
MG3S 1.16 1.44 1.29 6.31 42
6-31+G(d,p)/MG3S 1.03 1.41 1.23 4.89 42 1.706
MPW1B95-BH
cc-pVTZ 1.42 2.49 2.08 6.99 48
cc-pVDZ/cc-pVTZ 0.91 1.18 1.02 5.49 42 2.026
cc-pVDZ/cc-pVTZ/aug-cc-pVDZ 0.92 1.17 1.01 5.07 42 1.954 0.037
MG3S 1.29 1.68 1.49 4.62 44
6-31+G(d,p)/MG3S 1.31 1.42 1.35 3.79 43 1.291
MPW1PW91-BH
cc-pVTZ 1.40 2.79 2.19 13.36 46
cc-pVDZ/cc-pVTZ 1.33 1.76 1.49 4.84 41 1.924
cc-pVDZ/cc-pVTZ/aug-cc-pVDZ 1.27 1.70 1.43 8.39 41 1.315 0.325
MG3S 1.32 1.85 1.54 11.02 42.8
6-31+G(d,p)/MG3S 1.32 1.85 1.54 11.02 42.8 1.000
TPSS1KCIS-BH
cc-pVTZ 1.90 2.92 2.53 11.30 43
cc-pVDZ/cc-pVTZ 1.75 1.74 1.68 6.17 36 2.102
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