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SI.1 Analysis of the first-division DFAs for each year
of the DFT poll

We performed additional calculations with SVWN (LDA), 5152 B3LYP*,53 and CAM-B3LYP 5% for the GMTKNS55 database,
as they had appeared in the first division in some years. All molecular geometries of the GMTKN55 database and reference
values were taken from Ref. S5. All calculations were performed using ORCA 4.0.1.56:57 The large Ahlrichs-type quadruple-¢
atomic-orbital (AO) basis set def2-QZVP S8 was used. For the G21EA, AHB21, and IL16 test sets we applied diffuse s and p
functions from aug-cc-pVQZS? to all non-hydrogen atoms, and diffuse s functions to H atoms in accordance with the previous
GMTKN studies. 55:510-514 Diffyse s and p functions were added to oxygen in the WATER27 test set. def2-ECP S8 effective-
core potentials were used to define the core-electrons of heavy elements in some molecules in the HEAVY28, HEAVYSBI11,
HALS59, and RG18 sets. All SCF calculations were carried out as a multi-grid procedure with ORCA’s quadrature grid ‘3’
until convergence, followed by a non-iterative step with the larger grid ‘4’. With the exception of CAM-B3LYP, all functionals
were treated with the resolution-of-the-identity (RI) approximation and chain-of-sphere approximation (COSX) S15 to speed up
the evaluation of Coulomb and exchange integrals, respectively. All calculations were set to the SCF convergence criterion of
107 Ey,.

Our analysis of the DFT-poll results is based on the assessment of 216 dispersion-corrected and -uncorrected DFAs with
GMTKNS55. Dispersion-corrected DFAs only refer to the recommended DFT-D3(BJ) correction with Becke-Johnson damping.
In some cases, where this damping functional turned out to be incompatible due to short range double counting effects, we
considered the zero-damping version: 55512 M052X-D3(0), M062X-D3(0), MOSHX-D3(0), M06-D3(0), M05-D3(0), PW1PW-
D3(0), MPW1LYP-D3(0), MO6L-D3(0), M11L-D3(0), N12-D3(0), PKZB-D3(0), MN15L-D3(0), and PW91P86-D3(0). We also
considered wB97X-D3(0), DSD-PBEP86-NL, DSD-BLYP-NL, PWPB95-NL, SOS1-PBE-QIDH-NL, PBE-QIDH-NL, PW6B95-
NL, B3LYP-NL, and revPBE-NL.

In addition to just listing each year’s first-division DFAs, the authors of the DFT poll also reported weight factors for each
functional based on the number of votes for that DFA to be used for a composite DFT method based on popularity. We will
come back to that idea shortly as an additional investigation that complements our analysis in the main manuscript. For that
purpose, we used the weight factors as reported in Ref. S16. Some functionals were excluded from our analysis, therefore,
weight factors of the remaining DFAs needed to be adjusted so that the overall weight of first-division DFAs remained the same
(~1). We added the weights of functionals that were excluded from our study, and then evenly distributed that number among
the remaining first-division DFAs of the corresponding year.

Tabs. S1-S8 show the first-division DFAs in each year, how they rank and the weight factors. Tab. S9 refers to the composite
method of each year based on the aforementioned weight factors. Table S9 shows the final WTMAD-2 numbers, and how they
rank compared with the individual DFAs tested with the GMTKNb55 database. Again, we can confirm that the first-division
DFAs exhibit very average performance.
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Table S1: Overview of the “DFT-Poll 2010” first-division DFAs and their ranking among 216 dispersion-corrected and
-uncorrected DFAs tested on the GMTKN55 benchmark database. The weight factors correspond to each DFA as reported in
Ref. S16. The fourth column represents the adjusted weight factors after excluding the mPW1K, SAOP and SSB-D DFAs from
the analysis. Whenever “DFT-D” is mentioned, we use the DFT-D3(BJ) version. 517,518

Functional ranking  weight factor adjusted weight factor Ref.
PBEO 154 0.0951 0.1015 S19,520
B3LYP 197 0.094 0.1004 S21,522
PBE 185 0.0877 0.0941 S23
BP86 205 0.0647 0.0711 S24-S26
MO06-2X 36 0.0569 0.0633 S27
B2PLYP 121 0.0522 0.0586 S28
B3PWOI1 198 0.0503 0.0567 S21
B97-D 213 0.0483 0.0547 S29
MO06-L 119 0.0472 0.0536 S30
CAM-B3LYP 159 0.0472 0.0536 S4
TPSSh 190 0.0452 0.0516 S31
OLYP 215 0.0366 0.0430 S32-S34
mPWI1K — 0.0366 - S35
SAOP — 0.0363 — S36
SSB-D — 0.0355 - S37
BLYP 211 0.0347 0.0411 524,532,533
LDA 214 0.0331 0.0395 S1,S2,538,539
revI'PSS-D 116 0.0331 0.0395 55,540
MO05-2X 41 0.0327 0.0391 S41
B3LYP* 209 0.0324 0.0388 S3
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Table S2:

Overview of the “DFT-Poll 2011” first-division DFAs and their ranking among 216 dispersion-corrected and

-uncorrected DFAs tested on the GMTKNG55 benchmark database. The weight factors correspond to each DFA as reported in
Ref. S16. The fourth column represents the adjusted weight factors after excluding the mPW1K, SAOP and SSB-D DFAs from

the analysis. Whenever “DFT-D” is mentioned, we use the DFT-D3(BJ) version. 517,518

Functional ranking  weight factor adjusted weight factor Ref.
PBEO 154 0.1143 0.1176 S19,520
B3LYP 197 0.0993 0.1026 S21,522
PBE 185 0.0936 0.0969 S23
BP86 205 0.0861 0.0894 S24-526
B97-D 213 0.0645 0.0678 S29
B2PLYP 121 0.0587 0.0620 S28
B3PWOI1 198 0.0517 0.0550 S21
CAM-B3LYP 159 0.0503 0.0536 S4
MO06-2X 36 0.0494 0.0527 S27
revTPSS-D 116 0.0468 0.0501 55,540
BLYP 211 0.0464 0.0497 524,532,533
TPSSh 190 0.0397 0.0430 S31
MO06-L 119 0.0366 0.0399 S30
SSB-D — 0.0331 — S37
B3LYP* 209 0.0305 0.0338 S3
OLYP 215 0.0296 0.0329 S32-S34
SAOP — 0.0000 - S36
LDA 214 0.0234 0.0267 S1,52,538,539
MO05-2X 41 0.0234 0.0267 S41
mPWI1K - 0.0225 — S35
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Table S3: Overview of the “DFT-Poll 2012” first-division DFAs and their ranking among 216 dispersion-corrected and
-uncorrected DFAs tested on the GMTKN55 benchmark database. The weight factors correspond to each DFA as reported
in Ref. S16. The fourth column represents the adjusted weight factors after excluding the SSB-D DFA from the analysis.
Whenever “DFT-D” is mentioned, we use the DFT-D3(BJ) version. S17:518

Functional ranking  weight factor adjusted weight factor Ref.
PBE 185 0.115 0.1169 S23
PBEO 154 0.1044 0.1063 519,520
B3LYP 197 0.0882 0.0901 521,522
PWI1 181 0.073 0.0749 S42
BP86 205 0.0651 0.0670 S24-526
B97-D 213 0.0537 0.0556 S29
B3LYP-D 72 0.0507 0.0526 518,521,522
MO06-2X 36 0.0502 0.0521 S27
BLYP 211 0.0498 0.0517 524,532,533
revPBE 210 0.0472 0.0491 S43
CAM-B3LYP 159 0.045 0.0469 S4
B2PLYP 121 0.0415 0.0434 S28
B3PW91 198 0.0411 0.0430 S21
SSB-D — 0.0336 - S37
TPSSh 190 0.0315 0.0334 S31
MO06-L 119 0.0301 0.0320 S30
B3LYP* 209 0.0275 0.0294 S3
PWPB95-D3 14 0 0 S11
revITPSS-D 116 0.0271 0.0290 S5,540
revTPSS 187 0.0253 0.0272 S40
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Table S4: Overview of the “DFT-Poll 2013” first-division DFAs and their ranking among 216 dispersion-corrected and
-uncorrected DFAs tested on the GMTKN55 benchmark database. The weight factors correspond to each DFA as reported
in Ref. S16. The fourth column represents the adjusted weight factors after excluding the SSB-D DFA from the analysis.
Whenever “DFT-D” is mentioned, we use the DFT-D3(BJ) version. S17:518

Functional ranking  weight factor adjusted weight factor Ref.
PBE 185 0.1229 0.1238 S23
PBEO 154 0.1045 0.1054 S19,520
B3LYP 197 0.0709 0.0718 S21,522
LDA 214 0.0675 0.0684 S1,52,538,539
PWOI1 181 0.0628 0.0637 S42
BP86 205 0.0534 0.0543 S24-S26
HSE“ 144 0.0524 0.0533 S44,545
revPBE 210 0.049 0.0499 S43
wBI7X-D 24 0.0484 0.0493 S46
B3LYP-D 72 0.044 0.0449 518,521,522
CAM-B3LYP 159 0.043 0.0439 S4
MO06-2X 36 0.04 0.0409 S27
B97-D 213 0.0376 0.0385 S29
B2PLYP 121 0.0349 0.0358 S28
B3PW91 198 0.0346 0.0355 S21
MO06 64 0.0329 0.0338 S27
TPSSh 190 0.0326 0.0335 S31
BLYP 211 0.0309 0.0318 524,532,533
OLYP 215 0.0208 0.0217 S32-S34
SSB-D — 0.0168 — S37

@ HSEOQO6 version.
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Table S5: Overview of the “DFT-Poll 2014” first-division DFAs and their ranking among 216 dispersion-corrected and
-uncorrected DFAs tested on the GMTKN55 benchmark database. The weight factors correspond to each DFA as reported
in Ref. S16. The fourth column represents the adjusted weight factors after excluding RPA and the LC-wPBE DFA from the
analysis. Whenever “DFT-D” is mentioned, we use the DFT-D3(BJ) version. 517518

Functional ranking  weight factor adjusted weight factor Ref.
PBE 185 0.1299 0.1315 S23
PBEO 154 0.1108 0.1124 519,520
B3LYP 197 0.0724 0.0740 S21,522
PWOI1 181 0.0599 0.0615 S42
B3LYP-D 72 0.0595 0.0611 518,521,522
LDA 214 0.0591 0.0607 S$1,52,838,839
MO06-2X 36 0.0542 0.0558 S27
CAM-B3LYP 159 0.0534 0.0550 S4
BP86 205 0.0494 0.0510 S24-526
HSE“ 144 0.0494 0.0510 S44,545
B97-D 213 0.0421 0.0437 S29
B2PLYP 121 0.0352 0.0368 S28
RPA - 0 — S47
B3PWOI1 198 0.034 0.0356 S21
revPBE 210 0.0332 0.0348 S43
RPBE 206 0.0283 0.0299 S48
LC-wPBE — 0.0279 - S49
B3LYP* 209 0.0235 0.0251 S3
BHandHLYP 187 0.015 0.0166 S50

@ HSEO06 version.
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Table S6: Overview of the “DFT-Poll 2015” first-division DFAs and their ranking among 216 dispersion-corrected and
-uncorrected DFAs tested on the GMTKNG55 benchmark database. The weight factors correspond to each DFA as reported in
Ref. S16. The fourth column represents the adjusted weight factors after excluding RPA. Whenever “DFT-D” is mentioned,
we use the DFT-D3(BJ) version. 517518

Functional ranking  weight factor adjusted weight factor Ref.
PBE 185 0.1104 0.1119 S23
PBEO 154 0.1068 0.1083 S19,520
B3LYP 197 0.0673 0.0688 S21,522
wBI7X-D 24 0.0655 0.0670 S46
B3LYP-D 72 0.0601 0.0616 518,521,522
LDA 214 0.0548 0.0563 S$1,52,838,839
PWOI1 181 0.0530 0.0545 S42
B97-D 213 0.0512 0.0527 S29
MO06-2X 36 0.0512 0.0527 S27
B2PLYP 121 0.0503 0.0518 S28
CAM-B3LYP 159 0.0449 0.0464 S4
HSE“* 144 0.0449 0.0464 544,545
BP86 205 0.0422 0.0437 S24-S26
MO06 64 0.0359 0.0374 S27
B3PW91 198 0.0350 0.0365 S21
revTPSS 187 0.0314 0.0329 S40
RPA — 0.0287 - S47
TPSSh 190 0.0278 0.0293 S31
MO06-L 119 0.0215 0.0230 S30
BLYP 211 0.0171 0.0186 524,532,533

@ HSEOQO6 version.
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Table S7: Overview of the “DFT-Poll 2016” first-division DFAs and their ranking among 216 dispersion-corrected and
-uncorrected DFAs tested on the GMTKN55 benchmark database. The weight factors correspond to each DFA as reported
in Ref. S16. The fourth column represents the adjusted weight factors after excluding the LC-wPBE DFA from the analysis.
Whenever “DFT-D” is mentioned, we use the DFT-D3(BJ) version. 517,518

Functional ranking  weight factor adjusted weight factor Ref.
PBE 185 0.1176 0.1195 S23
PBEO 154 0.1003 0.1022 S19,520
B3LYP 197 0.0743 0.0762 S21,522
wBI7X-D 24 0.0736 0.0755 S46
B3LYP-D 72 0.0584 0.0603 518,521,522
CAM-B3LYP 159 0.0563 0.0582 S4
BP86 205 0.0527 0.0546 S24-526
LDA 214 0.0498 0.0517 S1,52,538,539
MO06-2X 36 0.0476 0.0495 S27
B97-D 213 0.0462 0.0481 S29
PW91 181 0.0418 0.0437 S42
HSE® 144 0.0390 0.0409 S44,545
B2PLYP 121 0.0382 0.0401 S28
revPBE 210 0.0368 0.0387 S43
LC-wPBE — 0.0346 - S49
MO06 64 0.0332 0.0351 S27
PWPB95-D3 14 0.0303 0.0322 S11
RPBE 206 0.0303 0.0322 S48
B3PW91 198 0.0224 0.0243 S21

@ HSEO06 version.
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Table S8: Overview of the “DFT-Poll 2017 first-division DFAs and their ranking among 216 dispersion-corrected and
-uncorrected DFAs tested on the GMTKN55 benchmark database. The weight factors correspond to each DFA as reported
in Ref. S16. The fourth column represents the adjusted weight factors after excluding RPA and the LC-wPBE DFA from the
analysis. Whenever “DFT-D” is mentioned, we use the DFT-D3(BJ) version. 517518

Functional ranking  weight factor adjusted weight factor Ref.
PBEO 154 0.1014 0.1049 S19,520
PBE 185 0.0971 0.1006 S23
wBI7X-D 24 0.0917 0.0952 S46
B3LYP-D 72 0.0787 0.0822 518,521,522
CAM-B3LYP 159 0.0723 0.0758 S4
B97-D 213 0.0712 0.0747 S29
B3LYP 197 0.0701 0.0736 S21,522
TPSSh 190 0.0496 0.0531 S31
BP86 205 0.0453 0.0488 S24-526
B2PLYP 121 0.0442 0.0477 S28
PWOI1 181 0.0378 0.0413 S42
HSE® 144 0.0367 0.0402 S44,545
LC-wPBE - 0.0356 - S49
MO06-2X 36 0.0324 0.0359 S27
revPBE 210 0.0324 0.0359 S43
BLYP 211 0.0270 0.0305 524,532,533
RPA — 0.0270 - S47
OLYP 215 0.0205 0.0240 S32-S34
LDA 214 0.0162 0.0197 S1,5S2,538,539
BHandHLYP 187 0.0129 0.0164 S50

@ HSEOQO6 version.

Table S9: Analysis of the performance of the first-division DFAs on the GMTKN55 database. The second column represents
a linear combination of their individually weighted WTMAD-2 values (kcal/mol), with all weight factors being reported in
Tabs. S1-S8. The last column shows how such a combined method ranks compared with the individual DFAs tested with the
GMTKNS55 database.

WTMAD-2 rank
2010 14.39 192
2011 14.51 192
2012 14.01 187
2013 13.95 186
2014 13.14 178
2015 12.56 171
2016 12.41 171
2017 13.15 178
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SI.2 Citation analysis of the first-division DFAs that
appear in the DFT polls

Table S10: Overview of the citations of the unique first-division exchange-correlation DFAs featured in the DFT polls. The

results were obtained by searching for the original publication (in superscript) on Web of Science Core Collection

on 1 January 2019.

S51 accessed

DFA number of citations
B2PLYP 1417528
B3LYP 69562;521 11511522
B3LYP* 88453
B3PW91 69562521
B97-D 12200529
BHandHLYP 100418550
BLYP 36101; 524 66019;532 4816533
BP86 36101;524 13671;525 2735526
CAM-B3LYP 545854
HSE 5489; 544 2318545
LC-wPBE 991549
LDA 1052;538 3402;51 15716;52 17018539
M05-2X 2275541
MO06 11440527
MO06-2X 11440527
MO06-L 2403530
mPW1K 1214535
OLYP 66019; 532 4816;533 1007534
PBE 74606523
PBEO 7215;519 1726520
PW91 69562521
PWPB95 481511
revPBE 1300543
revIPSS 272540
RPA 161547
RPBE 3515548
SAOP 627536
SSB-D 89537
TPSSh 1118531
wB97X-D 121546
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SI.3 Statistical results for all test sets of GMTKN55
and the new DFAs
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Table S11: Statistical analysis of the CAM-B3LYP DFA for all 55 test sets of the GMTKNb55 database. The statistical
key data are: mean deviation (MD), mean absolute deviation (MAD), root-mean-square deviation (RMSD), normalised MAD
(NMAD), deviation span (Aerror), maximum (max) and minimum deviation (min). The NMAD is defined as the ratio between
the MAD for a set and its average absolute reaction energy. For all test sets, the def2-QZVP atomic-orbital basis set was used,
with additional diffuse functions for the G21EA, WATER27, AHB21, and IL16 sets. All values are in kcal/mol, except for the
dimensionless NMAD.

set MD MAD RMSD NMAD Acrror max min
SIE4x4 13.53 13.53 16.11 0.40 32.17 34.07 1.90
ACONF 0.70 0.70 0.78 0.38 1.03 1.29 0.26
ADIMG6 —3.54 3.54 3.89 1.05 4.70 —1.30 —6.00
AHB21 —0.35 0.72 0.89 0.03 2.82 1.10 —1.72
AL2X6 —6.01 6.01 6.45 0.17 6.68 —2.85 —9.53
ALKS8 —4.68 4.84 7.87 0.08 17.36 0.63 —16.73
ALKBDE10 —1.34 4.57 6.13 0.05 17.75 5.12 —12.63
AMINO20x4 0.02 0.51 0.65 0.21 3.21 2.00 —1.21
BHT76 —2.92 3.18 3.76 0.17 9.71 1.76 —7.95
BHDIV10 0.46 1.93 2.19 0.04 6.21 3.83 —2.38
BHPERI 4.56 4.61 5.22 0.22 10.74 10.09 —0.64
BHROT27 0.35 0.42 0.66 0.07 1.82 1.65 -0.17
BSR36 —8.09 8.09 9.31 0.50 18.17 —2.82 —20.99
BUT14DIOL 0.14 0.19 0.26 0.07 0.85 0.61 —-0.25
C60ISO 10.31 10.31  11.09 0.10 11.96 16.28 4.32
CARBHBI12 0.02 0.43 0.55 0.07 1.94 1.09 —0.86
CDIE20 0.44 0.66 0.89 0.16 2.89 2.12 -0.77
CHB6 —1.04 1.62 1.80 0.06 4.30 1.74 —2.56
DARC 7.39 7.39 7.83 0.23 8.77 9.64 0.87
DC13 1.34 10.58 13.59 0.19 54.83 26.42 —28.41
DIPCS10 2.12 4.36 5.39 0.01 17.88 12.23 —5.65
FH51 0.53 2.16 2.93 0.07 16.88 7.79 -9.09
G21EA 1.38 2.28 3.01 0.07 9.96 7.25 —2.71
G21IP 1.97 3.80 4.91 0.01 16.05 11.18 —4.87
G2RC —1.45 3.04 3.34 0.06 11.40 4.96 —6.45
HAL59 —1.18 1.22 1.62 0.27 6.82 1.08 —5.74
HEAVY28 —0.93 0.93 1.01 0.75 1.51 —0.23 —1.74
HEAVYSBI11 —7.31 7.31 7.55 0.13 6.34 —4.42 —10.76
ICONF 0.15 0.52 0.68 0.16 3.04 1.67 —1.37
IDISP 1.64 11.09 12.24 0.78 33.42 18.76 —14.66
1L16 2.55 2.55 2.65 0.02 2.71 4.14 1.42
INV24 —0.78 1.79 2.32 0.06 10.34 5.08 —5.26
1SO34 —0.35 1.32 2.10 0.09 14.54 7.52 —7.03
ISOL24 —2.47 5.50 8.33 0.25 42.30 11.63 —30.66
MB16-43 —47.86 48.06 55.91 0.12 149.41 4.17 —145.24
MCONF —1.67 1.75 2.00 0.35 3.72 0.53 —-3.19
NBPRC 2.28 3.33 4.45 0.12 13.31 9.77 —3.54
PA26 0.37 1.29 1.81 0.01 7.65 5.15 —2.50
PArel 0.12 0.72 1.17 0.16 5.88 3.87 —2.01
PCONF21 —0.19 2.84 3.24 1.75 9.21 5.14 —4.07
PNICO23 —1.18 1.18 1.35 0.28 2.70 —0.24 —2.94
PX13 —4.50 4.50 4.80 0.13 5.45 —1.56 —7.01
RC21 0.95 2.01 2.23 0.06 6.41 3.59 —2.82
RG18 —0.42 0.43 0.62 0.74 1.64 0.10 —1.54
RSE43 —1.38 1.38 1.56 0.18 3.00 —0.54 —3.54
S22 —2.39 2.51 3.51 0.34 10.23 0.84 —9.39
S66 —2.00 2.09 2.64 0.38 7.21 0.87 —6.34
SCONF —0.10 0.30 0.40 0.07 1.73 1.15 —0.58
TAUT15 0.10 0.89 1.12 0.29 3.70 2.04 —1.65
UpPU23 1.82 2.01 2.92 0.35 7.82 7.11 —0.71
W4-11 —1.09 3.54 6.06 0.01 43.19 7.23 —35.95
WATER27 2.88 3.31 3.99 0.04 17.28 11.49 —5.79
WCPT18 —0.65 1.90 2.27 0.05 8.41 5.03 —3.38
YBDE18 —5.38 5.38 6.28 0.11 10.49 —0.82 —11.30
BH76RC —0.76 1.92 2.45 0.09 9.20 2.68 —6.52

S14



Table S12: Statistical analysis of the BSBLYP* DFA for all 55 test sets of the GMTKN55 database. The statistical key data
are: mean deviation (MD), mean absolute deviation (MAD), root-mean-square deviation (RMSD), normalised MAD (NMAD),
deviation span (Aerror), maximum (max) and minimum deviation (min). The NMAD is defined as the ratio between the
MAD for a set and its average absolute reaction energy. For all test sets, the def2-QZVP atomic-orbital basis set was used,
with additional diffuse functions for the G21EA, WATER27, AHB21, and IL16 sets. All values are in kcal/mol, except for the
dimensionless NMAD.

set MD MAD RMSD NMAD Acrror max min
SIE4x4 19.16 19.16  22.08 0.57 39.94 43.59 3.65
ACONF 1.10 1.10 1.23 0.60 1.78 2.17 0.39
ADIMG6 —5.96 5.96 6.51 1.77 7.62 —2.38 —9.99
AHB21 1.77 1.77 1.90 0.08 2.84 3.34 0.50
AL2X6 —11.40 11.40 11.89 0.32 10.25 —6.68 —16.93
ALKS8 —7.92 7.92  10.89 0.13 20.24 —0.23 —20.47
ALKBDE10 —1.79 4.62 5.44 0.05 18.59 8.29 —10.30
AMINO20x4 —0.20 0.78 0.99 0.32 4.99 2.68 —2.30
BH76 —4.84 4.90 5.72 0.26 13.30 1.24 —12.06
BHDIV10 —0.66 3.08 3.85 0.07 12.24 5.48 —6.76
BHPERI 4.77 5.67 6.62 0.27 18.30 11.54 —6.76
BHROT27 0.18 0.33 0.48 0.05 1.42 1.11 —0.31
BSR36 —12.41 1241 14.06 0.77 28.64 -3.19 —31.82
BUT14DIOL —0.46 0.63 0.68 0.23 2.12 0.93 —-1.19
C60ISO —2.49 2.90 4.11 0.03 9.25 0.93 —8.32
CARBHBI12 —1.01 1.03 1.25 0.17 2.69 0.14 —2.56
CDIE20 1.34 1.34 1.53 0.33 2.87 2.83 —0.04
CHB6 1.18 1.54 2.08 0.06 5.25 4.42 —0.83
DARC 20.72  20.72 21.03 0.64 11.86 24.32 12.46
DC13 6.80 19.03 24.31 0.35 83.21 39.71 —43.50
DIPCS10 —1.11 4.78 5.92 0.01 20.69 10.80 —9.89
FH51 4.24 5.41 7.04 0.17 41.10 20.51 —20.58
G21EA 1.45 2.27 3.08 0.07 11.54 9.26 —2.28
G21IP 0.13 3.64 4.65 0.01 18.79 11.86 —6.93
G2RC 3.15 4.03 5.01 0.08 15.08 9.89 —5.18
HAL59 —2.27 2.32 2.76 0.51 10.37 1.31 —9.06
HEAVY28 —1.63 1.63 1.71 1.31 2.05 —0.66 —2.71
HEAVYSBI11 —9.68 9.68 10.22 0.17 10.02 —5.70 —15.73
ICONF —0.03 0.65 0.98 0.20 4.87 2.47 —2.39
IDISP 5.42 19.17 22.33 1.35 60.76 41.61 —19.15
IL16 5.24 5.24 5.31 0.05 3.28 7.36 4.08
INV24 —2.11 2.17 2.52 0.07 5.60 0.66 —4.94
1SO34 —0.63 2.91 4.16 0.20 24.08 13.03 —11.05
ISOL24 —6.41 11.75 18.35 0.54 98.68 35.44 —63.24
MB16-43 —-73.12 73.12 76.81 0.18 105.60 —28.38 —133.98
MCONF —2.90 2.94 3.34 0.59 5.32 0.34 —4.97
NBPRC 5.87 7.16 9.63 0.26 28.14 24.05 —4.08
PA26 2.95 3.03 3.93 0.02 10.55 9.76 —0.79
PArel —0.20 1.42 2.06 0.31 10.72 5.66 —5.06
PCONF21 —0.51 4.32 4.95 2.67 14.85 8.11 —6.74
PNICO23 —2.41 2.41 2.53 0.56 2.87 —1.44 —4.31
PX13 —2.60 2.60 2.73 0.08 2.72 —1.21 —3.93
RC21 —2.45 3.44 4.94 0.10 20.65 4.93 —15.71
RG18 —1.01 1.01 1.26 1.74 2.53 —0.17 —2.70
RSE43 —2.04 2.04 2.29 0.27 4.42 —0.71 —5.13
S22 —4.72 4.72 5.89 0.65 14.34 —0.73 —15.08
S66 —4.04 4.04 4.59 0.74 9.93 —0.68 —10.61
SCONF —0.60 1.10 1.27 0.24 4.56 2.53 —2.03
TAUT15 —0.28 1.11 1.30 0.36 3.65 1.69 —1.96
UPU23 2.32 2.89 4.20 0.51 13.03 11.26 —1.78
Wi4-11 —4.88 5.81 7.99 0.02 36.12 7.84 —28.27
WATER27 —11.563 11.56  17.59 0.14 46.61 0.29 —46.32
WCPT18 —0.34 1.02 1.20 0.03 4.07 1.85 —2.22
YBDE18 —10.92 10.98 12.60 0.22 22.60 0.55 —22.05
BH76RC —0.16 2.74 3.31 0.13 12.36 5.87 —6.49
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Table S13: Statistical analysis of the LDA DFA for all 55 test sets of the GMTKNGS5 database. The statistical key data
are: mean deviation (MD), mean absolute deviation (MAD), root-mean-square deviation (RMSD), normalised MAD (NMAD),
deviation span (Aerror), maximum (max) and minimum deviation (min). The NMAD is defined as the ratio between the
MAD for a set and its average absolute reaction energy. For all test sets, the def2-QZVP atomic-orbital basis set was used,
with additional diffuse functions for the G21EA, WATER27, AHB21, and IL16 sets. All values are in kcal/mol, except for the
dimensionless NMAD.

set MD MAD RMSD NMAD Acrror max min
SIE4x4 27.64 27.64 30.76 0.82 49.71 51.32 1.61
ACONF —0.36 0.36 0.41 0.20 0.67 —0.08 —0.76
ADIMG6 1.05 1.05 1.10 0.31 0.88 1.48 0.60
AHB21 —5.54 5.54 5.73 0.25 5.36 —2.96 —8.32
AL2X6 6.08 6.08 6.30 0.17 4.66 8.22 3.57
ALKS8 6.38 7.22 8.98 0.12 18.54 15.54 —3.00
ALKBDE10 22.77  22.77  25.50 0.23 38.55 49.40 10.85
AMINO20x4 0.56 1.04 1.37 0.43 5.60 3.91 —1.69
BH76 —15.29 1539 17.54 0.83 53.72 3.29 —50.43
BHDIV10 —13.11 13.61 15.71 0.30 28.75 237 —26.38
BHPERI —12.64 12.64 13.29 0.61 16.64 —1.47 —18.11
BHROT27 0.97 1.05 1.40 0.17 4.01 3.20 —0.82
BSR36 0.41 1.60 2.04 0.10 10.52 3.97 —6.55
BUT14DIOL 2.10 2.11 2.19 0.75 3.04 2.85 —0.20
C601SO —10.00 10.00 12.34 0.10 21.21 —-0.80 —22.01
CARBHBI12 4.35 4.35 4.99 0.72 7.35 8.56 1.21
CDIE20 1.74 1.75 1.97 0.43 3.21 3.06 —0.15
CHB6 —2.91 2.91 2.97 0.11 1.87 —2.11 —3.98
DARC —11.48 11.48 12.18 0.35 12.94 —6.78 —19.72
DC13 —6.44 18.65 23.63 0.34 82.81 31.23 —51.58
DIPCS10 —0.51 6.63 7.94 0.01 25.84 9.81 —16.03
FH51 —3.67 6.61 8.94 0.21 42.16 17.30 —24.86
G21EA 7.46 7.46 8.52 0.22 16.56 16.73 0.17
G21IP 3.09 5.18 6.29 0.02 26.74 12.18 —14.56
G2RC —6.16 12.88  16.41 0.25 62.79 22.75  —40.05
HAL59 3.26 3.28 4.40 0.71 12.33 11.94 —0.39
HEAVY28 1.11 1.11 1.28 0.90 2.21 2.59 0.37
HEAVYSB11 12.93 12.93 14.93 0.22 21.63 23.59 1.97
ICONF 0.53 0.70 0.89 0.21 2.46 1.67 —0.79
IDISP —0.18 2.98 3.82 0.21 12.32 7.07 —5.25
1L16 —5.60 5.60 5.62 0.05 2.05 —4.50 —6.55
INV24 —2.65 2.91 4.01 0.09 12.46 1.24 —11.22
1SO34 —0.28 2.18 2.99 0.15 14.15 7.86 —6.29
ISOL24 2.38 5.31 7.29 0.24 30.31 15.75 —14.56
MB16-43 72.39  72.81  80.90 0.18 163.80 156.68 —7.13
MCONF 0.70 1.05 1.33 0.21 3.65 2.57 —1.08
NBPRC —6.73 9.60 11.26 0.35 32.23 9.46  —22.77
PA26 —4.93 4.93 5.58 0.03 10.87 —0.42 —11.29
PArel 1.02 3.25 4.25 0.70 19.22 9.10 —10.12
PCONF21 —0.63 1.67 2.31 1.03 7.37 2.63 —4.74
PNICO23 3.49 3.49 4.38 0.82 12.16 12.67 0.52
PX13 —24.69 24.69 25.23 0.74 19.75 —17.82 —-37.57
RC21 15.49 16.63 18.93 0.47 37.87 32.35 —5.53
RG18 0.47 0.47 0.60 0.81 1.36 1.54 0.17
RSE43 —5.02 5.02 5.59 0.66 10.42 —1.31 —11.74
S22 2.19 2.21 3.27 0.30 8.62 8.44 —0.18
S66 1.94 1.97 2.66 0.36 8.87 8.52 —0.35
SCONF 1.74 3.11 3.40 0.68 10.69 4.18 —6.51
TAUT15 1.69 3.22 5.28 1.06 16.69 12.15 —4.54
UpPU23 0.24 0.54 0.70 0.09 2.50 1.62 —0.88
Wi4-11 59.01 59.01 66.73 0.19 131.82 135.47 3.65
WATER27 38.49 40.08 55.36 0.49 151.08 129.66  —21.42
WCPT18 —17.56 17.56  18.82 0.50 20.81 -9.33 —30.13
YBDE18 13.32  13.36  16.27 0.27 30.60 30.23 —0.36
BH76RC —0.63 8.24  10.79 0.39 51.92 35.562 —16.40
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