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Performance evaluation. 
In the binary classification model, there are four different combinations between the predicted results and the real results: True positive (TP), which means that the model is predicted to be a positive sample and the actual is a positive sample; False positive (FP), indicating that the model is predicted to be a positive sample and the actual is a negative sample; False negative (FN), indicating that the model predicts a negative sample and the actual sample is a positive sample; True negative (TN), indicating that the model is predicted to be a negative sample, and the actual is a negative sample, thus forming the confusion matrix of the dichotomous model. At the same time, the model is evaluated according to the following parameters.





Among them, the accuracy rate indicates the proportion of positive and negative samples predicted by the model in all samples, and the category with a large proportion often becomes the main factor affecting the accuracy rate. The accuracy rate represents the proportion of positive samples predicted correctly by the model to all samples predicted as positive samples. The recall rate indicates the proportion of positive samples correctly predicted by the model to all actual positive samples. F1 scores comprehensively consider the factors of precision and recall and achieve the reconciliation of the two. In Formula 5, m represents the total number of samples, x represents the false positive rate, i.e. FP/(FP+TN), y represents the true positive rate, i.e. TP/(TP+FN), and i represents the ith sample. The closer the AUC value is to 1, the better the classifier performance. 
A 10-fold cross validation (CV) approach is used (5-fold for RF) for optimization of the hyper-parameters in our models. Performance of the regression models is measured by calculating coefficients of determination (R2), Root Mean Square Error (RMSE), and the mean absolute error (MAE). These quantities are defined as:




Table S1. The Hubbard U of the transition metal selected in the current high throughput DFT calculation.
	Ti
	V
	Cr
	Mn
	Fe
	Co
	Ni
	Cu

	4
	3
	4
	4
	5
	3
	5.5
	6

	Zr
	Nb
	Mo
	Tc
	Ru
	Rh
	Pd
	Ag

	4
	2
	4.5
	None
	5
	3.5
	5.5
	6.5

	Hf
	Ta
	W
	Re
	Os
	Ir
	Pt
	Au

	4
	3
	4.5
	2
	5.5
	3
	5.5
	6

	Y
	Hg
	Sc
	
	
	
	
	

	3
	6
	3
	
	
	
	
	



[bookmark: _Hlk130320384]The hyper-parameters of the model will affect the fitting ability of the model. The hyper-parameters used by the four models are shown in Table S2.

Table S2 Hyper-parameters of machine learning classification model-M-N
	Model
	Hyper-parameters

	BNB
	alpha=0.8, binarize=0.8

	KNN
	leaf_size=20, n_neighbors=8, weights='distance'

	SVC
	C=10, gamma=0.01, kernel='rbf'

	RFC
	n_estimators=400, max_features = 18, min_samples_split = 3





Table S3 The validation results of four machine learning algorithm
	Candidate
	labeled
	BNB
	KNN
	SVC
	RFC

	CrI3
	True
	True
	True
	True
	True

	CrGeTe3
	True
	True
	True
	True
	True

	PrTe3
	False
	True
	True
	True
	True

	TiPb9O11
	False
	False
	True
	True
	False

	TaSe
	False
	False
	False
	False
	False

	InCl3
	False
	False
	False
	False
	False

	TiGeTe6
	False
	True
	False
	False
	False

	KB(CO2)4
	False
	False
	False
	False
	True

	Ag2WS4
	False
	False
	False
	False
	False

	NaFeAs
	False
	True
	True
	False
	False




Table S4. The energy difference between FM and AFM ordering are calculated by using high throughput DFT.
	Formula
	ΔE
	Formula
	ΔE
	Formula
	ΔE
	Formula
	ΔE
	Formula
	ΔE
	Formula
	ΔE

	Fe4S8
	-0.063
	Fe2I2
	0.049
	Mn2CF2
	-1.143
	Cu4O12Te4
	0.013
	RhCl2
	1.149
	Fe2Se2
	-0.31

	Ca2Mn2Si2
	0.332
	Fe2Te2
	0.044
	Hf2Br6
	-0.337
	Mo2O10P2
	-0.004
	VBr2
	0.358
	Ni2I2
	-0.194

	Cr2Br2O2
	-0.029
	Sc2I2
	-0.105
	Os2Br6
	0.055
	Zr3C2
	0
	V2S4
	-0.542
	Mn2S2
	0.013

	Fe2Ga2S5
	0.097
	CoCl2
	-0.007
	Pd2Br6
	-0.113
	Fe2Br2
	-0.141
	InNi5Cl2
	-0.116
	CoO2
	-0.006

	Mn2Sr2Ge2
	0.327
	CrBr2
	0.856
	Re2Cl6
	-0.872
	Y2Cl2
	-0.216
	Fe2I6
	-0.011
	CrLi2
	1.245

	BaTa2O7
	-0.01
	Cr2S4
	0.071
	Ru2Cl6
	0.008
	Mn2I2
	-0.071
	Ni2Br6
	-0.073
	FeI2
	0.024

	Cu4Cl4H4O4
	0.041
	CuO2
	-0.284
	V2Br6
	-0.23
	CoI2
	0.049
	Pt2Br6
	-0.059
	Mo2Br4
	1.662

	Mn3C2F2
	-0.718
	FeO2
	0.341
	VBrCl
	0.042
	CrF2
	1.041
	V2I6
	-0.193
	Ti2N
	0.079

	Mn4N3O2
	-1.277
	HgS2
	0.152
	Ti4Br4Se4
	-0.774
	FeCl2
	0.011
	VBrI
	0.122
	PtBr2
	-0.061

	Co2Br2
	-0.028
	MnCl2
	-0.002
	Cr2Cl2S2
	-0.108
	MnI2
	-0.007
	TiClI
	0.047
	TiI2
	-0.004

	Sc2Br2
	-0.11
	MnSe2
	0.278
	Hf4I4S4
	-0.102
	MnTe2
	0.067
	Mn2Cl2N2
	-0.254
	VCl2
	0.053

	Mn2Cl2
	-0.117
	Mo2S4
	0.012
	CoHfBr6
	-0.017
	NiBr2
	-0.017
	V2Cl2Se2
	-0.116
	Mn2NO2
	-0.498

	Co2I2
	-0.022
	NiI2
	-0.029
	HfNiI6
	0
	PdF2
	-0.003
	Fe2Sr2Ge2
	-0.608
	GaNi5Br2
	-0.135

	Fe2Te2
	-0.446
	PdBr2
	-0.06
	K2C4
	0
	Rh2Cl4
	-0.024
	Ti4I4S4
	-1.002
	Ag2Cl6
	-0.139

	CoBr2
	0.035
	PtF2
	-0.028
	CrHO2
	-0.077
	VBr2
	-0.033
	NiZrBr6
	0
	Cr2I6
	-0.059

	Bi2Cr
	0.047
	RuSe2
	-0.058
	Ga2Mn2S5
	0.042
	W2Se4
	-0.804
	Y2Cl2
	-0.047
	Ni2Cl6
	-0.113

	CrO2
	-0.292
	TiBr2
	-0.067
	MnF12Sb2
	-0.001
	Cr2BS2
	-0.112
	CrMoF6
	0.043
	Pt2Cl6
	-0.085

	CrTe2
	-0.233
	VI2
	-0.041
	NiRe2O8
	-0.005
	Cu2ReF6
	-0.002
	V2P2S6
	0.352
	Zr2Br6
	-0.218

	FeO2
	0.645
	Cr2CS2
	-0.158
	V2Cl2O2
	-0.023
	Fe2Cl6
	0.008
	Zn4Cl4O4
	-0.104
	Hg2Br2O2
	-0.192

	FeTe2
	0.717
	Mn2F2N
	-0.774
	Fe2Sr4Br2O6
	0.003
	Hf2I6
	-0.404
	AgVP2Se6
	0
	Hf4Cl4Se4
	-0.058

	MnBr2
	0.027
	Ag2ReF6
	0.002
	Mn2Br2S4Sb2
	0.026
	Os2I6
	0.026
	Cu2C4H4O8
	0.026
	Zr4Cl4Se4
	-0.148

	MnS2
	-0.126
	Au2I6
	-0.078
	Mn2Br2
	-0.033
	Pd2I6
	-0.119
	Mn2I2Sb2Se4
	0.026
	Li2Mn2P2
	0.742

	MoBr2
	0.742
	Cu2Cl6
	-0.107
	Ni2Cl2
	-0.43
	Re2I6
	-0.05
	Ca2C2F2O6
	0
	NiZrI6
	-0.001

	NiI2
	-0.028
	Mn2I6
	-0.109
	Fe2S2
	-0.16
	Ti2Cl6
	-0.025
	Mn3C2H2O2
	-0.699
	Fe2Se2
	0.016

	Tl2Br4
	0
	Re2Br6
	-0.882
	Sr2I2
	-0.216
	V2Cl6
	-0.265
	Cr3C2O2
	-0.164
	Mn2Se2
	1.222

	V2Se4
	-0.535
	Ru2Br6
	0.055
	Ni2O2
	-0.158
	CrBrCl
	1.012
	V3N2O2
	0.101
	Ru2F8
	0.13

	CrH2O2
	0.037
	Zr2I6
	-0.078
	Ti2Te2
	0.168
	Fe2Br2N2
	0.073
	Mn3N2
	0.242
	V2F8
	0.001

	Cr2F2N
	-0.375
	Cr2Br2Se2
	-0.098
	CrCl2
	1.022
	TiBrI
	-0.095
	Mn4C3F2
	-0.936
	Cu2I4O12
	-0.004

	Mn2H2NO2
	-0.685
	Ni2Br2O2
	-0.11
	Br2Fe
	0.008
	Mn2Br2O2
	-0.115
	Cr4C3
	-0.433
	Fe2Ta2Te6
	0

	GaNi5Cl2
	0
	Cr2Cl2N2
	-0.549
	FeS2
	-0.032
	Ti4Br4S4
	-0.485
	Ni2Br2
	-0.238
	Cu2PtC6N8
	0

	Ag2ReBr6
	0.037
	Ti2P2Se6
	0.27
	IrF2
	0.028
	Cr2I2S2
	-0.106
	CrI2
	-0.161
	Mn3H2N2O2
	-0.638

	Au2Cl6
	-0.097
	HfNiBr6
	0
	MnH2
	-0.064
	Ti4I4Se4
	-1.001
	CrSe2
	-0.458
	Cr3C2F2
	0.057

	Cu2Br6
	-0.109
	Fe3S4
	0.082
	MnTe2
	-0.049
	VSTe
	-0.006
	FeH2
	0.1
	Mn4H2N3O2
	-0.99

	Mn2Cl6
	-0.081
	V3Te6
	0.058
	PdCl2
	-0.021
	Mn2H2O4
	-0.106
	MnO2
	-0.116
	Mn3C2
	-0.271

	Nb2Br6
	-0.261
	Ca2CoO3
	0.223
	ReCl2
	0.919
	Y2I2
	-0.064
	MoI2
	0.232
	Sc3N2
	0

	Zr2Cl6
	-0.285
	Cr2Ta4O12
	-1.578
	RhBr2
	-0.027
	Cd2Mn3O8
	0
	NiCl2
	-0.01
	Cr4N3O2
	0.054

	Cr2Br2N2
	-0.594
	Fe2P2Se6
	-0.239
	TiCl2
	0.076
	Cr2Si2Te6
	-0.05
	ReI2
	-0.034
	Cr2Cl2
	1.885

	MoBrI
	0.362
	Mn4Pb4O12
	-0.123
	V2O4
	0.382
	K2C2O6
	-0.001
	RuCl2
	-0.056
	Co2F2
	-0.352

	CrClI
	0.682
	Ni2C4N6
	0
	Cu2ReBr6
	0.051
	Mo2V2O10
	0
	ZrH2O2
	0.054
	Fe2F2
	-0.367

	Mg2Mn2Si2
	-0.003
	V2Br2O2
	-0.02
	Fe2Br6
	-0.022
	NiV2Se4
	0.196
	Ag2Br6
	-0.15
	Ni2F2
	-0.418

	Cr2P2Se6
	-0.137
	Y2Cl2O4
	-0.033
	Hf2Cl6
	-0.044
	Fe2Sr3Br2O5
	0.192
	Cr2Br6
	-0.049
	Fe2Te2
	0.693

	Ni2P2Se6
	0.042
	Ag2Cr2P4S12
	0
	Mo2I6
	-0.041
	K2Pt2Cl6N2
	-0.004
	Fe2I6
	-0.039
	Ni2I2
	-0.901

	Fe3Se4
	0.278
	Co2H4O8Se2
	0.017
	Os2Cl6
	-0.02
	Mn2Cl2S4Sb2
	0.02
	Ni2Br6
	-0.132
	Ni2Se2
	-0.342

	Mo2Cl6
	0.228
	MnC6N4Se2
	-0.01
	Pd2Cl6
	-0.623
	Cr3C2H2O2
	0.074
	Pt2Br6
	-0.139
	AuO2
	-0.016

	Sc2O4
	-0.031
	V2H4O10Se2
	-0.004
	Re2Cl6
	-0.887
	Mn3F2N2
	-0.749
	Hf4Br4Se4
	-0.073
	CoBr2
	1.322

	Al2MnS4
	0.069
	Ti3C2
	0
	Ti2Br6
	-0.024
	Cr3N2
	-0.244
	Zr4Br4S4
	-0.135
	Co2S4
	0.057

	CrNbF6
	0.054
	Mn4C3O2
	-0.536
	V2Br6
	-0.251
	Cr4C3F2
	0.179
	Ca2Mn2Sn2
	0.183
	Cr2Te4
	0.064

	Fe2In2Se5
	-1.158
	Fe2Cl2
	-0.663
	Cu2Br2S2
	-0.016
	Rh2Br2
	0.351
	Fe2Cl2O2
	0.113
	Fe2Te4
	0.112

	Mn2O8Se2
	0.013
	Rh2Cl2
	-0.349
	Os2Br2O2
	0.208
	Mn2F2
	0.365
	Hf4Cl4S4
	-0.051
	HgO2
	-0.153

	Sn2O6P2
	-0.005
	Co2O2
	-0.058
	V2Br2Se2
	-0.111
	Rh2F2
	0.09
	VClI
	0.022
	IrO2
	0.081

	Co2Br4O6Sb4
	0.003
	Fe2O2
	0.151
	Cr2Cl2Se2
	-0.099
	CoI2
	0.874
	Mn2Cl2O2
	-0.182
	MnBr2
	-0.004

	Cu4F4H4O4
	0.007
	Zn2I2
	-0.004
	Ni2Cl2O2
	-0.148
	Fe2Se4
	0.151
	Fe2I2O2
	0.023
	Mo2Te4
	1.24

	NiC4H8N2O4
	0.02
	Mn2C
	-0.153
	Co2Na2Sb2
	0.005
	MnI2
	0.02
	Mg2Mn2Ge2
	0.006
	NiF2
	1.684

	Mn4C3H2O2
	-0.865
	CoCl2
	0.958
	CoHfF6
	0
	MoI2
	0.724
	Mn2I2Se2
	-0.159
	TiI2
	-0.103

	Cr4C3O2
	-0.467
	CrBr2
	0.421
	MnZrBr6
	0
	Mo2Se4
	-0.159
	NiZrCl6
	0
	VCl2
	-0.03

	Co2Br2
	-0.19
	CrS2
	-0.523
	Cr2Cu2O8
	0
	NiBr2
	1.019
	Rb2C4
	0
	MnH2O2
	0.014

	Co2O2
	-0.049
	CuO2
	0.775
	Ga2NiS4
	0.008
	OsCl2
	-0.125
	Ti2Br6
	0.003
	Cr2H2NO2
	-0.251

	Fe2I2
	0.044
	Br2Fe
	0.014
	MnRe2O8
	0.007
	Re2I4
	0.021
	Bi2MnTe4
	-0.016
	Cr2Te6
	-0.18

	Fe2Te2
	-0.248
	MnCl2
	0.035
	Ni2As2O7
	0.011
	RuBr2
	-0.042
	Fe2F2O2
	0.067
	Ni2I6
	-0.098

	Sc2I2
	-0.313
	MnSe2
	-0.215
	Bi2Fe2Br2S4
	0.082
	Sb2Se4
	0
	Ga2MnS4
	0.02
	Pt2I6
	-0.127

	Y2I2
	-0.12
	Nb2Te4
	-0.094
	Fe2W2Cl2O8
	-0.007
	Ta2Te4
	-0.025
	Cu2H4O10Se2
	0
	Ta2Cl6
	-0.221

	Nb2Te2
	-0.136
	OsO2
	0.341
	Mn2Br2Sb2Se4
	0.023
	VBr2
	0.031
	NiC2N2S2
	-0.019
	V2Te6
	-0.234

	Cr2C
	-0.154
	Rh2Br4
	0.019
	V4N3O2
	0.304
	Cu2ReI6
	0
	Cr3C2
	-0.588
	Zr2Br6
	-0.094

	CoCl2
	0.033
	RhO2
	0.017
	Zr4C3
	0.021
	Fe2Cl6
	-0.024
	Hf4C3
	-0.003
	CrBrI
	0.669

	CrBr2
	0.919
	TiBr2
	0.041
	Fe2Br2
	0.718
	Hf2I6
	-0.128
	Ni2Br2
	-0.874
	Fe2Li2Sb2
	-0.53

	FeTe2
	-0.071
	VI2
	0
	Ni2Cl2
	-0.789
	Ti2I6
	-0.023
	Co2Cl2
	-0.232
	Mo2I2S2
	-0.095

	MnCl2
	0.043
	ZrI2
	-0.014
	Ni2O2
	0.007
	V2I6
	-0.215
	Mn2O2
	-0.069
	Zr4I4S4
	-0.15

	Mn2Se4
	0.173
	AlNi5Br2
	0
	CoI2
	0.048
	BiCrAs
	-0.067
	CrI2
	0.586
	Fe2O4
	-0.015

	NiI2
	-0.113
	Ag2ReI6
	0.046
	CrCl2
	0.508
	BiCrSb
	0.026
	FeI2
	0.015
	Ca2Mn2Ge2
	0.359

	PtCl2
	-0.056
	Co2Cl6
	-0.006
	CrSb2
	0.076
	Fe2Br2O2
	0.099
	FeSe2
	-0.14
	CoRe2O8
	0.021

	ReBr2
	1.094
	Hf2Br6
	-0.194
	FeCl2
	0.021
	Hf4Br4S4
	-0.067
	Hg2O4
	-0.506
	Fe3GeTe2
	-0.405

	RuI2
	-0.036
	Mn2Te6
	0.017
	FeS2
	0.19
	VBrI
	0.014
	MnO2
	-0.478
	Li2V4O10
	-0.001

	VI2
	0.12
	Nb2I6
	-0.389
	MnI2
	0.009
	Mn2Br2Se2
	-0.175
	NiCl2
	-0.022
	Cr4C3H2O2
	0.194

	Cr2CO2
	-0.285
	Os2Br6
	0.025
	MnTe2
	0.114
	Zr4Br4Se4
	-0.16
	PtO2
	0.167
	Sc2Br2
	-0.359

	Ag2ReCl6
	0.029
	Re2Br6
	-0.681
	Mn2N
	-0.396
	Ti4Cl4Se4
	-0.629
	RhF2
	0.054
	Y2Br2
	-0.168

	Co2Br6
	-0.116
	Ru2Cl6
	0.033
	NiO2
	-0.146
	Cr2I2Se2
	-0.101
	RuS2
	-0.057
	Co2I2
	-0.164

	Cu2Cl6
	-0.109
	W2I6
	-0.032
	OsBr2
	-0.066
	Fe2Mg2Ge2
	-0.627
	W2Te4
	-0.599
	Fe2F2
	-0.603

	Mn2Cl6
	-0.042
	Cr2Cl2O2
	-0.033
	PdCl2
	-0.051
	V2I2Se2
	-0.107
	Y2CO2
	-0.099
	Sc2F2
	-0.034

	Nb2Cl6
	-0.099
	Ni2I2O2
	-0.043
	Cr2BO2
	-0.106
	Mn2H2S4
	-0.129
	Ag2Cl6
	-0.069
	Fe2Te2
	-0.331

	Ru2Br6
	-0.002
	Ti2P2Te6
	0.233
	NiH2O2
	0.005
	MnZrI6
	0
	Cr2Cl6
	-0.038
	Sc2Te2
	-0.107

	Zr2I6
	-0.576
	HfNiCl6
	0
	Mn2CH2O2
	-1.038
	AlFeF5
	-0.026
	Ni2Cl6
	-0.054
	AgO2
	-0.228

	Cr2Br2S2
	-0.108
	Ag2F4
	-0.001
	AlNi5Cl2
	0
	CrGa2S4
	0.022
	Pt2Cl6
	-0.168
	CoBr2
	-0.01

	CrClI
	0.779
	Cr3Te4
	-0.277
	InNi5Br2
	0
	NiCl2O8
	0.005
	Ta2Br6
	-0.095
	Bi2Cr
	-0.05

	Mn2Sn2Sr2
	0.205
	CrGa2Se4
	0.142
	Cu2ReCl6
	0
	V2H2O5
	-0.011
	VClI
	0.26
	CrO2
	0.17

	Cr2P2Te6
	0.029
	Mn2P2Se6
	0.04
	Co2I6
	-0.175
	Ag2V2P4S12
	-0.001
	Mn2Cl2Se2
	-0.19
	CrTe2
	-0.013

	Ti2P2S6
	0.654
	Cr2Cu2P4S12
	0
	Fe2Br6
	-0.023
	FeMn2C6N6
	0
	Ti4Cl4S4
	-0.619
	FeLi2
	0.438

	HfMnI6
	0
	Fe2Mo2Cl2O8
	0
	Hf2Cl6
	-0.259
	Mn2H4O8S2
	0.006
	Ru2I2O2
	0.253
	FeTe2
	-0.184

	Cr2F4
	0
	Mn2Mo2O12Te2
	0
	Os2Cl6
	0.061
	Mn4N3
	0.237
	W2I2S2
	-0.077
	MnBr2
	0.025

	Na2C4
	0
	V3H2N2O2
	0
	Pd2Cl6
	-0.046
	Rh2Br2
	-0.068
	Zr4I4Se4
	-0.174
	W2S4
	-0.881

	Sc2Cl2
	-0.104
	Zr3N2
	0
	Ru2I6
	-0.002
	Sc2Cl2
	-0.093
	CoCl2O8
	-0.006
	CoH2O2
	0.029

	Ba2Mn2Ge2
	0.288
	Rh2Cl2
	0.106
	Ti2Cl6
	-1.185
	Cr2S2
	0.253
	Cu2Ge2O6
	-0.002
	Au2Br6
	-0.112

	Cr2Nb2Se10
	-0.039
	Cr2F2
	2.295
	V2Cl6
	-0.256
	Rh2F2
	-0.37
	Fe2Ga2S5
	0.068
	Mn2Br6
	-0.11

	Cu2O6Si2
	0.002
	Hf2Te2
	-0.215
	CrBrCl
	-0.046
	Fe2Se2
	-0.032
	Mn3C2O2
	-0.534
	Ni2I6
	-0.083

	Fe2P2S6
	1.279
	Pd2I2
	-0.332
	Cr2I2N2
	-0.632
	Ti2I2
	-0.177
	Hf3C2
	0
	Ta2I6
	-0.14

	In2MnSe4
	-0.05
	Ni2Te2
	-0.173
	Hf4I4Se4
	-0.091
	CoLi2
	-0.431
	Mn4C3
	-0.44
	Zr2Cl6
	-0.119

	Mn2P2S6
	0.057
	CoF2
	0.025
	Fe2H2O4
	0.091
	CrI2
	0.027
	Sc4N3
	0.002
	CrBrI
	1.079

	V2F2O7Te2
	-0.005
	CrCl2
	1.12
	CoZrBr6
	0
	Cr2Se4
	0.071
	Ca2I2
	-0.281
	Hg2Cl2O2
	-0.224

	NiC6Cl2H4N2
	-0.012
	MnF2
	0.406
	MnZrCl6
	0
	FeSe2
	0.027
	Co2Cl2
	-0.459
	Zr4Cl4S4
	-0.125

	Ti4C3
	0.064
	MnSe2
	-0.083
	Al2O4
	0
	Li2Mn
	0.358
	Co2F2
	-0.606
	Hg2I2O2
	-0.044

	Cr2Br2
	1.642
	OsO2
	0.903
	Cu2F4
	-0.005
	MoI2
	0.286
	Co2Se2
	-0.218
	Cr2P2S6
	0.542

	Fe2Cl2
	-0.249
	V2Te4
	0.168
	Cr2Ge2Te6
	-0.084
	NiBr2
	-0.024
	Ni2F2
	0.164
	Ni2P2S6
	0.042



Table S5 Hyper-parameters of machine learning classification models of FM/AFM.
	Model
	Hyper-parameters

	GNB
	var_smoothing=1e-09

	SVC
	C=10, gamma=0.01, kernel='rbf'

	KNN
	leaf_size=20, n_neighbors=9, weights='distance'

	RFC
	n_estimators=500, max_features=15, min_samples_split=2






Table S6 The predicted 60 2D ferromagnetic by the model-F-A.
	CrISe
	Mn3Se4
	Al2VS4
	Ba3Mn2Br2O5
	Mn2I2S2
	Ba4Mn2Br2S6

	Mn2Sr4I2O6
	Co2Cl4O6Sb4
	CuVP2S6
	Fe3GeSe2
	V2Cl2O3
	Pd2Br2Cl4

	Cr2I2SSe
	Cr2F2S2
	Cr2O6Sb2
	Ba4Mn2Cl2S6
	Mn2I2Se
	IrNiBr2Cl4

	K4O12
	GaMnBr5Cl
	AgMoBr4
	Cr2I2Te2
	Cr3Se4
	Au2VI4S

	Cr2Br2Te2
	Mn2Sr3Cl2O5
	Ba3Mn2I2S5
	NiBrCl
	Mo2Br6
	Mn2Te4

	Mn2Sr4I2S6
	Au2F6
	Mn2NS2
	V2I2SSe
	Co2Ta2S6
	W2Cl6

	Fe2Ta2Se6
	CrClTe
	In2MnS4
	Ba3Mn2Br2S5
	Fe2Nb2Se6
	Cr2Se6Si2

	Cr2Ta2Se10
	Cr2BrIS2
	Cr2Ta4S12
	Mn4N3S2
	Al2MnTe4
	Ag2Cl4

	Mn3S4
	Fe4Nb2Te6
	Mn2Ta2Te6
	Cr3S4
	Ga2VSe4
	Cr2Br4

	HfMnCl6
	Co4Ta2Se6
	Mn2Cl2Se
	Cr2Cl2Te2
	Os2Cl8
	Cr2Br2Cl2




Table S7 Hyper-parameters of machine learning regression model-R
	Model
	Hyper-parameters

	RFR
	max_features = 'sqrt', min_samples_leaf = 1, min_samples_split = 3, n_estimators = 50

	ANN
	activation = 'relu', hidden_layer_sizes = (400, 400, 200), learning_rate_init = 0.001, max_iter = 200

	XGboost
	max_depth = 9, colsample_bytree = 0.85, subsample =0.85, n_estimators=150, 
gamma = 0.1, min_child_weight = 1

	GBDT
	criterion = 'squared_error', min_samples_leaf = 3, min_samples_split = 4, n_estimators= 120






Table S8. The 25 selected significant features are obtained by 10-fold cross-validation recursive feature elimination.
	Minimum MendeleevNumber
	Range MendeleevNumber
	Mean MendeleevNumber

	Mean MeltingT
	Avg_dev MeltingT
	Range Column

	Mean Column
	Avg_dev Column
	Maximum CovalentRadius

	Mode NdUnfilled
	Range NUnfilled
	Mean NUnfilled

	Avg_dev NUnfilled
	Mode GSmagmom
	Mean SpaceGroupNumber

	VPA
	Packing Fraction
	Sine Coulomb Matrix Eig 0

	Sine Coulomb Matrix Eig 3
	Sine Coulomb Matrix Eig 5
	Sine Coulomb Matrix Eig 6

	Sine Coulomb Matrix Eig 8
	Sine Coulomb Matrix Eig 11
	SOAP_40








Table S9. The 13 two-dimensional materials with a magnetic moment greater than 7 μB are predicted by model-R.
	Formula
	Magnetic Moment

	Mn3S4
	7.661

	Mn3Se4
	7.737

	GaMnBr5Cl
	7.813

	Mn2NS2
	7.371

	In2MnS4
	7.677

	Mn2Cl2Se
	7.447

	Fe3GeSe2
	7.308

	Mn4N3S2
	12.431

	Mn2I2S2
	7.603

	Mn2I2Se
	7.599

	Al2MnTe4
	7.809

	Os2Cl8
	8.435

	Mn2Te4
	7.482





Monte Carlo (MC) simulations
A 32×32 2D honeycomb lattice and 6.4×105 sweep steps for all temperature. TN was estimated as a maximum on the temperature dependent magnetic susceptibility curve and specific heat (Figure 4). Specific heat values are computed as .

[image: ]
Figure S1. The 2x1x1 super cell of Cr2NF2 (top view). (a) The J1 and J2 denote the nearest-neighbor and next-nearest-neighbor spins exchange paths. Schematics of three distinct magnetic orders (b) FM, (c) AFM-Nèel, (d) AFM-zigzag. Blue arrow indicates the direction of magnetic moment.
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Figure S2. The training results of (a) ANN, (b) XGboost, (c) RFR, and (d) GBDT models, and testing results of (e) ANN, (f) XGboost, (g) RFR, and (h) GBDT models. The gray dash line in each figure represents the ideal curve y = x. The color bar represents absolute error. The red rectangular box represents the anomalous point, which is Fe4S8.
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