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1 Results without non-Brillouin MP2 singles

Table 1: Scaling coefficients for MP2:DFT and MP3:DFT (with no singles) fit to the non
MR subset of W4-11 dataset.

Name |cy (sMP2/Model 2) ¢z (sMP3/Model 4)
HF 0.9035 0.7157
HFLYP 0.9030 0.6542
Slater 0.8516 0.6870
SPW92 0.8611 0.6517
PBE 0.8651 0.6501
BLYP 0.8650 0.6447
B97TM-V 0.8644 0.6834
SCAN 0.8705 0.6706
revMO06-L 0.8798 0.6715
TPSS 0.8709 0.6444
B3LYP 0.8644 0.6832
PBEO 0.8665 0.6931
MN15 0.8485 0.7375
CAM-B3LYP 0.8631 0.6987
wBITX-V 0.8640 0.7080
wBITM-V 0.8503 0.7334

Table 2: Root mean square errors (RMSE), mean signed errors (MSE), and maximum ab-
solute errors (MAX) in kcal/mol for MP:DFT (with no singles) on the non MR subset of
W4-11 dataset (training set).

Name |RMSE MSE MAX RMSE MSE MAX RMSE MSE MAX|RMSE MSE MAX

MP2 (NS) sMP2 (NS) MP3 (NS) sMP3 (NS)

HF 120 —-5.0 51.1 | 104 =27 434 92 —-0.9 386 85 —2.0 39.5
HFLYP 93 =39 355 71 —-1.8 300 6.5 —0.1 26.1 5.1 —14 24.6
Slater 121 —-3.6 534 5.9 =02 332 5.9 1.2 287 23 —=0.3 10.7
SPW92 115 =33 51.1 5.8 —0.2 321 6.3 1.4 305 1.9 -0.2 10.5
PBE 112 =33 49.7 2.9 =03 305 6.2 1.3 30.1 1.9 -0.3 9.3
BLYP 11.3 =33 509 6.0 —-0.3 30.2 6.4 1.3 299 1.8 -0.3 8.9
B97TM-V 10.7  —=3.6 475 2.2 —0.6 27.7 5.2 0.7 24.1 1.9 =07 6.2
SCAN 109 —=3.7 487 6.2 —0.7 29.0 5.8 0.8 26.1 25 —=0.7 11.9
revMO6-L | 10.3 —3.2 47.5 6.1 —-0.5 334 5.3 1.2 235 20 =03 10.6
TPSS 10.8 =33 48.0 2.9 =03 295 6.2 1.3 30.1 1.9 -0.3 8.2
B3LYP 11.0 =35 504 2.8 —0.5 294 5.4 0.8 239 1.8 —0.6 6.6
PBEO 10.8 —3.6 489 5.8 —0.6 28.5 5.1 0.7 23.1 1.9 -0.6 7.8
MN15 11.6 —4.0 52.2 5.3 —0.7 308 4.6 0.2 20.2 21 =09 8.4
CAM-B3LYP| 11.0 —-3.6 50.4 5.7 —0.6 28.6 5.0 0.6 21.7 1.8 =07 6.3
wB97X-V | 10.8 —-3.6 49.6 2.6 —0.6 278 4.7 04 204 1.8 —=0.7 6.5
wB9TM-V | 11.3 —4.0 51.1 5.0 —0.8 223 4.6 0.0 19.8 22 —-1.0 10.1




Table 3: Root mean square errors (RMSE), mean signed errors (MSE), and maximum ab-
solute errors (MAX) in kcal/mol for MP:DFT (with no singles) on the BH76RC dataset.

Name |RMSE MSE MAX|RMSE MSE MAX|/RMSE MSE MAX/RMSE MSE MAX
CCSD 1.9 —06 72
MP2 (NS) sMP2 (NS) MP3 (NS) sMP3 (NS)
HF 63 —01 212 | 56 —01 216 | 45 —10 216 | 43 —07 215
SPW92 57 08 207 | 36 06 121 | 34 —1.0 140 | 14 -04 3.6
PBE 56 08 207 | 36 05 124 | 33 —11 137 | 1.3 —04 3.9
BLYP 57 09 207 | 36 06 123 | 34 —1.0 140 | 14 -03 38
BO7TM-V | 50 06 190 | 31 04 111 | 30 —10 125 | 11 —05 29
SCAN 55 08 204 | 36 06 125 | 30 —09 125 | 1.2 —04 29
revMO6-L | 54 08 197 | 37 06 126 | 28 —09 117 | 13 —03 24
TPSS 55 08 205 | 36 06 126 | 32 —09 134 | 13 —03 3.5
B3LYP 56 08 200 | 36 06 121 | 27 -08 112 | 1.1 -03 23
PBEO 54 08 197 | 35 06 121 | 25 -08 105 | 1.1 -03 21
MN15 52 05 188 | 31 03 104 | 27 -10 108 | 1.1 —06 3.0
CAM-B3LYP| 55 08 193 | 35 06 117 | 24 -07 100 | 1.1 —03 22
wBITX-V | 54 08 190 | 35 06 1.7 | 23 —0.7 92 | 11 —03 21
wBITM-V | 51 06 182 | 31 05 102 | 25 -08 99 | 1.0 —04 24

Table 4: Root mean square errors (RMSE), mean signed errors (MSE), and maximum ab-
solute errors (MAX) in kcal/mol for MP:DFT (with no singles) on the RSE43 dataset.

Name |RMSE MSE MAX|RMSE MSE MAX|/RMSE MSE MAX/RMSE MSE MAX
CCSD 04 03 L0
MP2 (NS) sMP2 (NS) MP3 (NS) sMP3 (NS)

HF 41 23 164 | 37 22 145 | 24 16 93 | 29 18 114
SPW92 1.0 —04 26| 08 06 19 | 13 11 35| 08 06 22
PBE 09 —05 24| 06 03 12| 08 06 24| 05 02 14
BLYP 09 —05 25| 06 03 14| 09 08 26| 05 03 L5
BO7TM-V | 09 —05 24| 05 02 11| 05 03 14| 03 01 08
SCAN 11 —-04 38 | 07 02 33| 04 02 12| 04 —00 15
revMO6-L | 1.0 —-05 23 | 06 00 12| 04 01 10 | 04 —-01 07
TPSS 09 —05 23| 05 01 10| 05 04 16 | 03 01 08
B3LYP 09 —05 24| 04 01 1.0 | 04 03 11| 02 00 06
PBEO 09 —05 22| 04 01 12| 03 01 08| 02 —01 06
MN15 08 —04 23| 04 02 12| 04 02 09| 02 00 05
CAM-B3LYP| 09 -05 23 | 04 00 14 | 03 01 07| 02 —01 07
wBI7TX-V | 09 —05 22| 04 00 14| 03 01 06 | 02 —01 06
wBITM-V | 09 —06 24| 04 00 11| 03 01 07| 03 —01 0.7




Table 5: Root mean square errors (RMSE), mean signed errors (MSE), and maximum ab-
solute errors (MAX) in kcal/mol for MP:DFT (with no singles) on the HTBH38 dataset.

Name |RMSE MSE MAX|RMSE MSE MAX|/RMSE MSE MAX|/RMSE MSE MAX
CCSD 22 19 41
MP2 (NS) sMP2 (NS) MP3 (NS) sMP3 (NS)

HF 40 30 121 | 46 40 103 | 39 35 72 | 37 34 6.3
SPW92 39 —05 107 | 40 28 113 | 49 39 144 | 31 24 7.8
PBE 37 —05 99 | 36 25 99 | 40 33 114 | 25 19 6.2
BLYP 37 —05 98 | 36 25 98 | 41 34 123 | 26 20 64
BO7TM-V | 33 —04 83| 32 23 76 | 25 23 48 | 1.7 15 35
SCAN 35 —05 92| 32 20 87 | 26 23 53| 18 14 47
revMO6-L | 35 —01 91 | 34 22 83| 26 24 50 | 20 16 41
TPSS 35 —05 93| 32 21 89 | 31 26 77| 20 15 51
B3LYP 35 —07 90 | 30 19 83 | 23 21 46 | 15 12 42
PBEO 34 —08 87 | 28 17 80 | 20 18 42| 14 10 37
MN15 34 —05 89 | 32 24 79| 23 21 42| 16 14 33
CAM-B3LYP| 35 -09 87 | 27 15 78 | 1.7 16 39 | 12 08 35
wBITX-V | 34 —09 86 | 27 15 77| 16 15 37 | 11 08 33
wB9TM-V | 34 —10 81 | 27 17 71 | 1.6 14 37| 10 08 25

Table 6: Root mean square errors (RMSE), mean signed errors (MSE), and maximum ab-
solute errors (MAX) in kcal/mol for MP:DFT (with no singles) on the NHTBH38 dataset.

Name |RMSE MSE MAX|RMSE MSE MAX|/RMSE MSE MAX[RMSE MSE MAX
CCSD 25 21 176
MP2 (NS) sMP2 (NS) MP3 (NS) sMP3 (NS)
HF 70 44 256 | 71 48 250 | 67 52 233 | 66 49 240
SPW92 37 —07 153 | 32 19 71 | 55 46 136 | 31 28 6.6
PBE 36 —09 158 | 29 15 64 | 51 42 131 | 27 24 52
BLYP 37 —09 153 | 30 15 68 | 50 41 136 | 26 23 5.0
BO7TM-V | 33 —08 144 | 27 14 61 | 41 33 118 | 22 20 56
SCAN 35 —05 152 | 29 16 64 | 45 38 119 | 26 24 56
revMO6-L | 33 —04 143 | 29 15 67 | 44 37 121 | 25 23 51
TPSS 36 —08 155 | 29 14 64 | 46 38 131 | 24 21 48
B3LYP 36 —10 148 | 27 11 6.6 | 38 31 108 | 20 18 47
PBEO 35 —10 148 | 26 1.0 62 | 36 30 100 | 20 18 47
MN15 34 —13 143 | 25 09 60 | 34 27 101 | 1.9 16 5.3
CAM-B3LYP| 35 —1.1 143 | 26 08 63 | 33 27 95| 17 15 46
wBITX-V | 34 —10 144 | 25 08 59 | 31 25 89 | 17 15 42
wBITM-V | 34 —13 145 | 23 08 53 | 31 24 90 | 1.7 14 48




Table 7: Root mean square errors (RMSE), mean signed errors (MSE), and maximum ab-
solute errors (MAX) in kcal/mol for MP:DFT (with no singles) on the TA13 dataset.

Name |RMSE MSE MAX|RMSE MSE MAX|/RMSE MSE MAX|/RMSE MSE MAX
CCSD 072 054 147
MP2 (NS) sMP2 (NS) MP3 (NS) sMP3 (NS)
HF 179 016 516| 1.64 045 3.93| 144 039 400 149 033 3.84
SPW92 272 228 450| 398 354 6.95| 481 389 920 391 3.33 6.82
PBE 1.89 144 3.72| 3.03 251 591 375 268 810| 291 224 577
BLYP 1.86 1.38 3.61| 294 244 581 | 366 255 801| 280 213 567
BO7TM-V | 116 068 216| 193 156 3.14| 228 153 515| 1.72 126 3.20
SCAN 1.09 071 1.88| 1.95 160 3.12| 253 1.74 586| 188 140 3.65
revMO6-L | 093 062 1.73| 1.66 136 2.72| 223 151 533| 164 122 334
TPSS 156 110 2.65| 256 206 4.37| 326 221 7.31| 247 182 453
B3LYP 1.01 042 200| 1.58 128 294| 195 1.24 486| 135 098 279
PBEO 085 024 177 127 104 254| 158 1.02 400 1.06 078 2.24
MN15 1.06 009 283| 127 1.01 278| 134 096 348| 095 073 1.98
CAM-B3LYP| 095 003 222| 1.05 079 250| 1.21 066 3.56| 070 047 1.82
wBITX-V | 093 —0.01 215| 097 071 253 1.09 056 322| 061 039 1.65
wBITM-V | 1.01 —0.01 222| 1.09 080 260| 1.02 055 3.01| 062 040 1.62

Table 8: Root mean square errors (RMSE), mean signed errors (MSE), and maximum ab-
solute errors (MAX) in kcal/mol for MP:DFT (with no singles) on the A24 dataset.

Name |RMSE MSE MAX|RMSE MSE MAX|/RMSE MSE MAX[RMSE MSE MAX
CCSD 025 023 043
MP2 (NS) sMP2 (NS) MP3 (NS) sMP3 (NS)
HF 052 008 241| 053 020 243| 049 019 220| 049 016 226
SPW92 039 024 100 064 052 1.62| 0.79 0.61 2.61| 0.63 048 2.02
PBE 022 006 050 040 031 105 051 036 1.86| 038 025 1.37
BLYP 0.18 0.00 040| 033 025 085| 041 026 1.58| 029 017 111
BO7M-V | 0.4 —0.03 033| 024 020 061| 030 024 099 0.19 015 0.65
SCAN 0.16 —0.03 0.38| 026 019 066| 036 026 126 024 016 0.86
revM06-L | 0.4 —0.08 0.34| 0.16 012 041| 026 0.18 091| 015 0.10 057
TPSS 0.16 0.01 035 030 023 072 039 027 142| 027 018 097
B3LYP 0.16 —0.08 0.40| 0.9 0.16 050| 020 015 0.63| 011 008 0.34
PBEO 0.16 —0.08 0.37| 0.8 0.4 052| 020 016 060| 012 009 031
MN15 0.16 —0.00 0.33| 031 026 082| 031 028 060| 023 020 0.9
CAM-B3LYP| 0.19 —0.11 044| 0.5 0.1 036| 012 009 0.32| 005 003 0.11
wBI7TX-V | 018 —0.11 044| 015 0.11 037 013 011 034] 006 0.04 0.13
wBI7M-V | 0.18 —0.11 045| 0.8 0.14 048] 0.4 0.1 0.37| 0.07 005 0.17




2 Behavior of Model 5 (£ = Eyxr + colovp2 + c3Evps)

Table 9: Scaling coefficients for model 5 fit from the non MR subset of W4-11 dataset.

Name Co C3
k-OOMP2 0.9997 0.8135
HF 1.0641 1.0044
HFLYP 1.0351 0.8028
Slater 0.9782 0.7876
SPW92 0.9757 0.7829
PBE 0.9828 0.8069
BLYP 0.9771 0.7891
B97TM-V 0.9874 0.7685
SCAN 0.9905 0.8239
revMO06-L 0.9860 0.7873
TPSS 0.9879 0.8247
B3LYP 0.9859 0.7844
PBEO 0.9935 0.8014
MN15 0.9814 0.7553
CAM-B3LYP 0.9865 0.7722
wBITX-V 0.9924 0.7720
wBI9TM-V 0.9843 0.7390




Table 10: Root mean square errors (RMSE), mean signed errors (MSE), and maximum
absolute errors (MAX) in kcal /mol for MP:DFT Model 5 and CCSD on the thermochemistry
datasets.

Wi4-11 BH76RC RSE43

Name |RMSE MSE MAX|RMSE MSE MAXRMSE MSE MAX
CCSD 4.9 1.5 20.3 1.9 -0.6 7.2 0.4 0.3 1.0
k-OOMP2 1.6 —-04 5.8 0.8 —0.2 1.5 0.6 —0.5 1.7
HF 83 =24 376 43 —-1.0 21.3 2.7 1.6 10.6
SPW92 2.0 —0.8 7.5 0.9 —0.1 1.7 1.1 —-1.0 2.5
PBE 21 —=0.8 7.3 0.9 —0.1 1.7 1.1 —-1.0 2.6
BLYP 1.9 -0.7 7.1 0.8 —0.1 1.5 1.1 —-1.0 2.6
B97TM-V 1.8 —0.6 6.5 0.7 —=0.1 1.6 1.0 -0.9 2.5
SCAN 24 —-09 106 0.9 —0.1 2.1 0.9 -0.8 2.0
revMO06-L 1.9 —-0.6 5.9 1.0 0.0 1.9 1.2 -1.0 2.7
TPSS 2.1 —=0.8 7.7 0.9 —0.1 1.9 1.1 —-09 2.6
B3LYP 1.9 0.7 6.6 0.8 —0.2 1.5 09 -038 2.3
PBEO 20 -0.8 7.8 0.9 -0.2 1.9 0.9 -0.8 2.2
MN15 1.8 —0.6 6.4 0.8 —0.2 1.6 0.8 —0.7 2.0
CAM-B3LYP| 1.8 —0.6 6.4 0.9 -0.2 1.6 0.7 —-0.6 1.8
wBITX-V 1.8 —0.6 6.4 0.8 —0.2 1.4 0.7 —-0.6 1.7
wBITM-V 1.8 —0.6 6.4 08 —0.2 1.3 0.7 —0.6 1.8

Table 11: Root mean square errors (RMSE), mean signed errors (MSE), and maximum
absolute errors (MAX) in kcal /mol for MP:DFT Model 5 and CCSD on the kinetics datasets.

HTBH38 NHTBH38

Name |RMSE MSE MAX RMSE MSE MAX
CCSD 2.2 1.9 4.1 2.5 2.1 7.6
k-OOMP2 0.7 -=0.1 1.4 0.8 0.3 1.8
HF 3.2 2.8 5.8 6.4 4.9 237
SPW92 1.8 —0.8 7.1 20 =07 3.9
PBE 1.8 —-1.0 6.8 1.7 =08 3.7
BLYP 1.9 -1.0 7.4 1.6 —-0.7 3.4
B97TM-V 1.3 -08 4.0 1.2 —0.5 2.6
SCAN 1.2 =07 4.2 14 —-04 3.0
revMO06-L 1.2 =07 3.5 1.1 —-0.3 24
TPSS 1.5 -0.8 2.5 1.4 0.6 3.2
B3LYP 1.2 0.7 3.7 1.1 -04 24
PBEO 1.0 -0.5 2.8 1.1 -0.3 24
MN15 1.0 —=0.7 2.3 0.7 —=0.1 1.6
CAM-B3LYP| 0.8 —04 2.1 0.8 —0.0 1.6
wBITX-V 0.7 -0.3 1.8 0.7 0.1 1.3
wBITM-V 0.8 —=0.5 1.9 0.7 —=0.1 1.4




Table 12: Root mean square errors (RMSE), mean signed errors (MSE), and maximum
absolute errors (MAX) in kcal/mol for MP:DFT Model 5 and CCSD on the non-covalent
interaction datasets.

TA13 A24
Name |RMSE MSE MAX RMSE MSE MAX
CCSD 0.72 054 147 025 023 043
k-OOMP2 0.82 —-046 2.08| 0.08 0.01 0.24
HF 147 021 3.67| 047 0.10 2.18
SPW92 0.70 -0.51 1.74| 0.16 0.01 0.37
PBE 0.81 —-0.61 1.75| 0.12 —0.03 0.35
BLYP 0.76 —-056 1.71| 0.11 -0.06 0.37
B9TM-V 1.09 -0.70 3.14| 0.11 —-0.03 0.29
SCAN 1.04 -0.75 2.79| 0.13 —-0.01 0.32
revMO06-L 1.08 —-0.68 3.06| 0.11 0.00 0.29
TPSS 091 —-0.67 2.16| 0.12 —0.01 0.30
B3LYP 099 —-0.70 265| 0.10 —-0.04 0.32
PBEO 1.04 -0.74 2.77| 0.11 —-0.02 0.30
MN15 1.07 —-0.72 298| 0.12 —-0.01 0.29
CAM-B3LYP| 0.98 —0.67 2.73| 0.10 —0.03 0.27
wBI7X-V 0.97 —-0.65 280 | 0.10 —0.01 0.24
wBITM-V 094 —-0.62 275| 011 —-0.02 0.28

Table 13: Root mean square regularized errors (RMSRE) and mean signed regularized errors

(MSRE) in % for MP:DFT Model 5 and CCSD on the dipoles datasets.

NSP SpP

Name |RMSRE MSRERMSRE MSRE
CCSD 2.8 1.6 4.6 2.0
k-OOMP2 1.7 1.0 8.5 0.8
HF 3.2 2.0 31.9 10.5
SPW92 24 0.4 5.0 0.5
PBE 2.3 0.4 5.4 0.7
BLYP 2.2 0.4 0.6 0.6
B97TM-V 1.8 0.6 5.3 —0.1
SCAN 2.0 0.6 4.6 0.3
revMO06-L 1.9 0.9 5.6 0.2
TPSS 2.1 0.5 4.8 0.8
B3LYP 2.0 0.7 9.5 0.6
PBEO 1.9 0.7 4.8 0.7
MN15 1.9 1.1 5.3 0.3
CAM-B3LYP 1.9 1.0 5.1 0.9
wBITX-V 1.9 1.0 3.9 0.8
wBI9TM-V 1.9 0.9 4.0 0.7




3 sMP3 Correlation Coefficients

Table 14: Correlation coefficients () computed between sMP3:DFT and CCSD, sMP3:HF,
sMP3:HFLYP errors for the nonMR subset of the W4-11 dataset.

Name CCSD HF HFLYP
k-OOMP2 0.1 03 0.3
HF 0.5 1.0 0.9
HFLYP 0.4 0.9 1.0
Slater 0.2 04 0.5
SPW92 0.1 03 0.3
PBE 0.1 03 04
BLYP 0.0 03 0.3
B97TM-V 0.1 02 0.3
SCAN 01 04 04
revMO06-L 0.0 0.3 0.3
TPSS 0.1 04 04
B3LYP 0.1 03 04
PBEO 02 04 05
MN15 0.1 03 0.3
CAM-B3LYP| 0.1 03 0.4
wB97X-V 0.1 03 04
wB97TM-V 0.1 03 04




Table 15: Correlation coefficients (r) computed between sMP3:DFT and CCSD,sMP3:HF
errors for the BH76RC and RSE43 datasets.

BH76RC RSE43
Name CCSD HF |CCSD HF
k-OOMP2 | —-0.2 0.1 |—-0.2 —-0.8

HF 0.4 1.0 0.1 1.0
SPW92 0.1 0.0 0.1 -038
PBE 0.0 0.0 0.0 -0.8
BLYP 0.0 —-0.0 0.0 -0.8

B9TM-V | -0.1 0.0 [-0.1 —0.8
SCAN 0.0 00 |-04 -0.6
revMO6-L | —0.0 00 |-0.1 -0.7

TPSS 0.0 0.0 [-0.0 -0.8
B3LYP —0.0 0.1 |[-0.1 —-0.8
PBEO —0.0 02 |-0.1 —-0.8
MN15 0.1 0.1 [-0.2 —=0.7

CAM-B3LYP|—-0.0 0.1 |-0.2 —-0.8
wBI7TX-V | =0.0 02 |-0.2 —-0.8
wB9TM-V 0.1 02 |-0.1 -0.8

Table 16: Correlation coefficients (r) computed between sMP3:DFT and CCSD,sMP3:HF
errors for the HTBH38 and NHTBH38 datasets.

HTBH38 NHTBH3S8
Name CCSD HF CCSD HF
k-OOMP2 |-06 —-0.2 |—-0.0 0.1

HF 0.3 1.0 0.6 1.0
SPW92 -04 -02 |-01 04
PBE -03 -03 |[-0.1 0.3
BLYP -03 —-03 |[-0.1 0.3

B9TM-V | -0.3 -0.3 |-0.2 0.2
SCAN -04 -03 |-0.1 0.2
revM06-L |-0.3 —-0.2 |-02 0.1

TPSS -04 -03 |-0.1 0.2
B3LYP -04 -02 |—-0.0 0.2
PBEO -04 -02 |-0.1 0.3
MN15 -03 —0.2 0.1 0.1

CAM-B3LYP|—-0.4 —0.2 0.0 0.2
wBI7TX-V | -04 —0.2 0.0 0.2
wB9TM-V | -04 —0.2 0.1 0.3
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Table 17: Correlation coefficients (r) computed between sMP3:DFT and CCSD,sMP3:HF
errors for the TA13 and A24 datasets.

TA13 A24
Name CCSD HF |[CCSD HF
k-OOMP2 |—-0.6 —-0.5 0.1 0.2

HF 0.1 1.0 0.5 1.0
SPW92 —0.7 0.4 0.0 0.2
PBE -0.8 —-0.0 |-0.1 0.2
BLYP -0.8 —-0.1 |-=0.3 0.0

B9'M-V | -08 —-0.5 |—-0.1 0.2
SCAN -08 —-04 0.0 0.3
revMO06-L | -0.8 —0.5 0.1 0.3

TPSS -0.8 =02 |-0.1 0.2
B3LYP -0.8 —-0.5 [=0.2 0.1
PBEO -0.8 —-0.5 |—=0.1 0.2
MN15 -0.8 —-04 |-0.0 0.2

CAM-B3LYP|—-0.8 —-0.5 |—-0.1 0.1
wB97X-V | -08 =05 |-0.0 0.2
wB9TM-V |-0.8 —-0.6 |—-0.1 0.2

Table 18: Correlation coefficients () computed between sMP3:DFT and CCSD,sMP3:HF er-
rors for the not spin-polarized (NSP) and spin-polarized (SP) subsets of the dipoles datasets.

NSP SP
Name CCSD HF|CCSD HF
k-OOMP2 0.2 05| 0.0 0.0

HF 0.7 10| 04 1.0
SPW92 -0.1 01| 0.2 0.1
PBE -0.1 01| 0.2 0.1
BLYP -0.1 01| 0.2 0.1

B97TM-V 0.0 03] 0.2 0.1
SCAN 0.1 03] 04 0.1
revMO06-L 0.1 03] 0.3 0.1

TPSS —-0.0 02| 0.2 0.0
B3LYP 0.0 03] 0.3 0.0
PBEO 0.1 03] 0.3 0.0
MN15 0.2 04] 0.1 0.0

CAM-B3LYP| 0.2 04] 0.2 0.0
wBITX-V 02 05] 0.3 0.0
wBITM-V 02 04| 03 -=0.0
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4 RSEA43 Spin Contamination

Table 19: Root mean square errors (RMSE), mean signed errors (MSE), and maximum ab-
solute errors (MAX) in kcal/mol for MP:DFT on the RSE43 dataset with spin-contaminated
reactions removed.

Name |RMSE MSE MAX RMSE MSE MAX RMSE MSE MAX|RMSE MSE MAX
CCSD 0.4 0.3 1.0
MP2 sMP2 MP3 sMP3

k-OOMP2 1.2 =09 2.7 0.5 —0.3 1.1 0.3 —0.3 0.7 0.5 —0.4 0.9
HF 1.0 0.8 2.3 1.0 0.9 2.2 0.9 0.8 1.6 0.9 0.8 1.5
SPW92 24 =21 4.8 0.8 —0.6 2.2 0.7 —=0.7 1.3 0.9 —0.8 1.6
PBE 21 —-19 4.0 0.8 —0.6 2.0 0.8 —0.7 1.3 0.9 =09 1.5
BLYP 22 =20 4.1 0.8 —-0.6 2.0 0.7 —=0.7 1.3 0.9 —-0.8 1.4
B97TM-V 1.8 —1.5 3.5 0.7 —0.6 1.5 0.7 —0.6 1.1 0.8 —0.8 1.4
SCAN 1.6 —-14 3.5 0.7 —0.5 1.4 0.7 —0.6 1.3 0.8 —0.7 1.3
revMO06-L 1.8 —=1.5 4.1 0.8 —0.7 1.9 0.8 —0.8 1.4 1.0 =09 1.8
TPSS 1.9 -1.6 3.7 0.7 —-0.6 1.7 0.7 —-0.6 1.2 0.8 —0.8 1.3
B3LYP 1.7 —14 3.3 0.7 —=0.5 1.3 0.6 —0.5 1.0 0.7 —=0.7 1.2
PBEO 1.5 —-1.2 3.1 0.6 —0.5 1.3 0.5 —0.5 0.9 0.7 —0.6 1.2
MN15 1.5 —-1.3 3.3 0.6 —0.5 1.3 0.5 —0.5 0.9 0.7 —0.6 1.2
CAM-B3LYP| 14 —-1.2 2.9 0.5 —0.4 1.2 04 —-04 0.7 0.6 —0.5 1.0
wBITX-V 1.3 —-1.1 2.8 0.5 —0.4 1.1 04 —-04 0.8 0.6 —0.5 1.0
wBITM-V 14 —1.2 2.8 0.5 —-04 1.1 04 —-04 0.8 0.6 —0.5 0.9

4.1 Spin-contaminated cases in RSE43

1. Singlet species with UHF (S?) > 0: toluene, acrylonitrile and nitromethane.

2. Doublet radicals with UHF (S?) > 0.9: allyl, acetaldehyde radical (vinoxy), acetonitrile

radical, nitromethyl radical, benzyl, acrylonitrile radical, aminoacetonitrile radical,

propargyl and 1-fluorovinyl.
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