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Table S1. The symbols and meanings involved in the article. 

Symbol Meaning 

M doping elements 

𝒙𝒄 the percentage of doping element substituting Co (𝒙𝒄 = 𝟏𝟎𝟎𝒙/𝟕) 

𝒙𝒔𝒖𝒃 the proportion of doping element substituting Co (𝒙𝒔𝒖𝒃 = 𝒙/𝟕) 

𝑿𝒇𝒐𝒓𝒎 material form 

𝑿𝒑𝒓𝒐𝒄 material preparation processes 

𝑿𝒑𝒓𝒐𝒄
∗  material preparation processes after further divide 

d the average grain size of material 

lgd logarithm of the grain size 

𝑿𝑴 the intrinsic properties of elements 

C, σ hyperparameters of SVM model 

Table S2. The optimal features and the mean AUC with different number of features. 

Number of 

features 
Features Mean AUC 

0 BF 0.65 

1 BF, 𝑥𝑠𝑢𝑏 · Tm_Co 0.75 

2 BF, 𝒙𝒔𝒖𝒃 · 𝐓𝐦, 𝒙𝒔𝒖𝒃 · 𝝌𝐂𝐨 0.78 

3 BF, 𝑥𝑠𝑢𝑏 · Tm_Co, 𝑥𝑠𝑢𝑏 · 𝑟𝑎_Co, 𝑥𝑠𝑢𝑏 · 𝜅 0.79 

4 BF, 𝑥𝑠𝑢𝑏 · 𝐴𝑟, 𝑥𝑠𝑢𝑏 · Tm_Co, 𝑥𝑠𝑢𝑏 · 𝜅, 𝑥𝑠𝑢𝑏 · 𝜒_Sm 0.80 

5 BF, 𝑥𝑠𝑢𝑏 · 𝐴𝑟, 𝑥𝑠𝑢𝑏 · Ei,1st_Sm, 𝑥𝑠𝑢𝑏 · Tm_Sm, 𝑥𝑠𝑢𝑏 · 𝑟𝑎_Sm, 𝑥𝑠𝑢𝑏 · 𝜒 0.80 

6 BF, 𝑥𝑠𝑢𝑏 · 𝐴𝑟, 𝑥𝑠𝑢𝑏 · Ei,1st_Sm, 𝑥𝑠𝑢𝑏 · Tm_Sm, 𝑥𝑠𝑢𝑏 · 𝑟𝑎, 𝑥𝑠𝑢𝑏 · 𝜒, 𝑥𝑠𝑢𝑏 · ∆𝐻𝑓 0.79 

7 BF, 𝑥𝑠𝑢𝑏 · 𝐴𝑟, 𝑥𝑠𝑢𝑏 · Ei,1st_Sm, 𝑥𝑠𝑢𝑏 · Tm_Sm, 𝑥𝑠𝑢𝑏 · 𝑟𝑎, 𝑥𝑠𝑢𝑏 · 𝜒_𝑆m, 𝑥𝑠𝑢𝑏 · ∆𝐻𝑓, 𝑥𝑠𝑢𝑏 · 𝜅_𝐶𝑜 0.78 

To simplify the writing, XM_Co denotes |𝑋𝐶𝑜 − 𝑋𝑀|, and XM_Sm denotes |𝑋𝑆𝑚 − 𝑋𝑀| 

Table S3. Design of independent variable space. 

 𝑴 𝒙𝑪 𝒍𝒈𝒅 / nm 𝑪∗𝒑𝒓𝒐𝒄 𝑪𝒇𝒐𝒓𝒎 

Range B, Al, C…Fe 0–17.5% 1–3 Preparation, Heat treatment Ribbon, Bulk, Powder 

Step - 0.05% 0.1 - - 

Count 35 350 21 2 3 

Table S4. LTECV grouping statistics. 

Group Hf/Fe Zr/Al Ga/C Ti/Ta Ag/V Si/Mn Nb/Cr Mo/Sn Ge/B Cu/Ni 

All 35 35 35 29 27 31 28 29 23 27 

Other 31 24 23 21 22 18 19 15 20 16 

Sum 66 59 58 50 49 49 47 44 43 43 

 


