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Table S1. The 11 descriptors related to the DACs are summarized. The average bond lengths

between M;/M, atom and the surrounding O atoms (du .0 and dyp.o, A), the distance of M; and

M, atoms (dyiva, A), the electronegativity of M; and M, atoms (Py; and Pyp), the electron

affinity of M; and M, atoms (4y;; and Ayp, kJ/mol), the first ionization energy of M; and M,

atoms (/yy; and Iy, kJ/mol), and the number of d-electrons for M; and M, atoms (N1 and Nyp).

DACs dui-o dvi-o duii-mz P P Awi Av I hi Nami Namo
CuSc 1.85 2.11 2.88 1.90 1.36 118.40 18.10 74550  633.10 10.00 0.00
CuTi 1.95 1.98 2.75 1.90 1.54 118.40  7.60 745.50  658.80 10.00 2.00
CuV 1.94 1.96 2.73 1.90 1.63 118.40  50.60 745.50  650.90 10.00 3.00
CuCr 1.85 2.04 2.87 1.90 1.66 118.40  64.30 74550  652.90 10.00 5.00
CuMn 1.86 2.00 2.82 1.90 1.55 118.40  0.00 74550  717.30 10.00 5.00
CuFe 1.85 2.07 2.89 1.90 1.83 118.40 15.70 74550  762.50 10.00 6.00
CuCo 1.85 2.08 2.92 1.90 1.88 118.40  63.70 745.50  760.40 10.00 7.00
CuNi 1.85 2.04 2.85 1.90 1.91 118.40 112.00 74550  737.10 10.00 8.00
CuZn 1.85 2.15 2.94 1.90 1.65 118.40  0.00 745.50  906.40 10.00 10.00
CuGa 1.85 2.04 2.89 1.90 1.81 118.40  28.90 745.50  578.80 10.00 10.00
CuGe 1.95 1.93 2.79 1.90 2.01 118.40 119.00 74550  762.00 10.00 10.00
CuZr 1.95 2.10 2.78 1.90 1.33 118.40  41.10 74550  640.10 10.00 2.00
CuNb 2.09 2.00 2.71 1.90 1.60 118.40  86.10 74550  652.10 10.00 4.00
CuMo 1.96 2.04 2.72 1.90 2.16 118.40  71.90 74550  684.30 10.00 5.00
CuRu 1.89 2.06 2.82 1.90 2.20 118.40 101.30 74550  710.20 10.00 7.00
CuRh 1.85 2.10 2.88 1.90 2.28 118.40 109.70 74550  719.70 10.00 8.00
CuPd 1.85 2.10 2.87 1.90 2.20 118.40  53.70 745.50  804.40 10.00 10.00
CuAg 1.85 221 2.90 1.90 1.93 118.40 125.60  745.50  731.00 10.00 10.00
Culn 1.85 2.18 2.92 1.90 1.78 118.40  28.90 74550  558.30 10.00 10.00
CuSn 1.94 2.07 2.86 1.90 1.96 118.40 107.30 74550  708.60 10.00 10.00
CuHf 1.95 2.08 2.79 1.90 1.30 118.40  0.00 74550  658.50 10.00 2.00
CuTa 2.10 2.00 2.70 1.90 1.50 118.40  31.00 745.50  761.00 10.00 3.00
CuW 2.01 2.01 2.72 1.90 2.36 118.40  78.60 745.50  770.00 10.00 4.00
CuRe 1.95 2.04 2.82 1.90 1.90 118.40 14.50 745.50  760.00 10.00 5.00
CuOs 1.94 2.03 2.81 1.90 2.20 118.40 106.10  745.50  840.00 10.00 6.00
Culr 1.86 2.11 2.89 1.90 2.20 118.40 151.00 74550  880.00 10.00 7.00
CuPt 1.85 2.09 2.87 1.90 2.28 118.40 20530 74550  870.00 10.00 9.00
CuAu 1.85 2.11 2.88 1.90 2.54 118.40  222.80 74550  890.10 10.00 10.00
CuBi 1.85 2.28 2.93 1.90 2.02 118.40  91.20 745.50  703.00 10.00 10.00
PdAg 1.98 221 2.90 2.20 1.93 53.70 125.60  804.40  731.00 10.00 10.00
PdAu 1.99 2.10 2.89 2.20 2.54 53.70 22280 80440  890.10 10.00 10.00
PdBi 1.99 2.28 2.88 2.20 2.02 53.70 91.20 804.40  703.00 10.00 10.00
PdGa 1.99 2.03 2.90 2.20 1.81 53.70 28.90 804.40  578.80 10.00 10.00
PdGe 2.02 1.92 2.84 2.20 2.01 53.70 119.00 80440  762.00 10.00 10.00
PdCo 1.99 2.09 2.87 2.20 1.88 53.70 63.70 804.40  760.40 10.00 7.00
PdCr 2.00 1.99 2.81 2.20 1.66 53.70 64.30 804.40  652.90 10.00 5.00
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Table S2. Machine learning hyperparameters.

Algorithm Hyperparameter
ABR learning_rate = 0.85, n_estimators = 67, random_state = 55
RFR n_estimators = 6, random_state = 72
XGBR n_estimators = 5, learning_rate = 0.75, max_depth = 3, random_state = 1
n_estimators = 135, max_depth = 4, learning_rate = 0.04, subsample = 0.45,
GBR

min_samples_split = 3, loss = 'huber', random_state = 8§94




