TableE1. Multivariable Logistic Regression in model CPU for in Training Set
	Variable
	Multivariable analysis

	
	Regression
Coefficient
	Exp(B) 
(95% CI)
	P Value

	Numbers of lesion
	
	
	

	1
	Reference
	
	

	≥2
	.627
	1.871 (1.059, 3.307)
	.031

	Distance from nipple, cm
	
	
	

	Tumor size，cm
	
	
	

	≤1.7
	Reference
	
	

	＞1.7
	.614
	1.848 (1.156, 2.954)
	.010

	Pathological pattern of breast tumor
	
	
	

	IDC 
	1.564
	4.777 (1.295, 17.620)
	.019

	DCIS
	.770
	2.159 (.402, 11.588)
	.369

	ILC
	-2.036
	.131 (.012, 1.435)
	.096

	LCIS
	-17.763
	.000
	.999

	Other
	Reference
	
	.001

	Molecular subtypes of tumor
	
	
	

	Luminal A
	.955
	2.599 (.778，8.687）
	.121

	Luminal B
	1.352
	3.866 (1.306, 11.444)
	.015

	HER2-enriched
	-.653
	.520 (.141, 1.914)
	.326

	Basal-like
	Reference
	
	.000

	Calcification of breast tumor
	
	
	

	Negative
	Reference
	
	

	Positive
	.543
	1.721 (1.107, 2.677)
	.016

	Morphology of breast tumor
	
	
	

	Regular
	Reference
	
	.017

	Lobulated
	1.971
	7.179 (1.430, 36.036)
	.044

	Crab-like
	1.726
	5.616 (1.048, 30.105)
	.028

	Burr-like
	1.816
	6.146 (1.213, 31.148）
	.112

	Minor axis of lymph node(cm)  
	
	
	

	＜0.7
	Reference
	
	

	≥0.7
	1.015
	2.759 (1.599, 4.761)
	.000

	Cortical Thickness(mm)
	
	
	

	＜3
	Reference
	
	

	≥3
	1.038
	2.823 (1.732, 4.601）
	.000


Note. UOQ: Upper outer quadrant; LOQ: Lower outer quadrant; LIQ: Lower Inner quadrant UIQ: Upper Inner quadrant 
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	Variable
	Multivariable analysis

	
	Regression
Coefficient
	Exp(B) 
(95% CI)
	P Value

	Numbers of lesion
	
	
	

	1
	Reference
	
	

	≥2
	.675
	1.964 (1.103, 3.499)
	.022

	Distance from nipple, cm
	
	
	

	Tumor size，cm
	
	
	

	≤1.7
	Reference
	
	

	＞1.7
	.648
	1.911 (1.187, 3.077)
	.008

	Pathological pattern of breast tumor
	
	
	

	IDC 
	
	
	.004

	DCIS
	-.583
	.558 (.191, 1.634)
	.287

	ILC
	-3.447
	.032(.004, .244)
	.001

	LCIS
	-19.237
	.000
	.999

	Other
	-1.308
	.270 (.072, 1.011)
	.052

	Molecular subtypes of tumor
	
	
	

	Luminal A
	.962
	2.617 (.804，8.518）
	.110

	Luminal B
	1.350
	3.856 (1.337, 11.116)
	.012

	HER2-enriched
	-.539
	.583 (.161, 2.112)
	.411

	Basal-like
	Reference
	
	.029

	ADC of breast tumor
	
	
	

	≤0.8
	.676
	1.966 (1.099, 3.517)
	.023

	＞0.8
	Reference
	
	

	Minor axis of lymph node(cm)  
	
	
	

	＜0.7
	Reference
	
	

	≥0.7
	1.124
	3.077 (1.768, 5.355)
	.000

	Cortical Thickness(mm)
	
	
	

	＜3
	Reference
	
	

	≥3
	1.058
	2.881 (1.760, 4.717）
	.000












Table E3: The coefficients of Lasso regression analysis for model CPUM

	Coefficient
	variable

	-1.24581885
	(Intercept)

	-0.01645553
	Number of breast tumor level 1

	0.17984414
	Tumor size level_＞1.7

	0.00000000
	Morphology of breast tumor level Lobulated

	0.00000000
	Morphology of breast tumor level Crab-like

	-0.19722287
	Morphology of breast tumor level Regular

	0.16492580
	Calcification of breast tumor level Positive

	0.72309868
	Minor axis of lymph node level_≥0.7

	0.77421916
	Cortical.Thickness_level_≥3mm

	0.10759980
	Location of tumor level UOQ

	0.00000000
	Location of tumor level Behind the nipple

	0.00000000
	Location of tumor level LOQ

	0.00000000
	Location of tumor level multi-quadrant

	0.00000000
	Location of tumor level LIQ

	-0.36227515
	ADC level ＞0.8

	0.00000000
	Tumor histologic type level ILC

	-0.31006841
	Tumor histologic type level Other

	-1.19047052
	Tumor histologic type level DCIS

	0.00000000
	Tumor histologic type level LCIS

	-0.84535628
	Molecular subtypes of tumor level HER2-enriched

	0.00000000
	Molecular subtypes of tumor. level Luminal A

	-0.35607740
	Molecular subtypes of tumor. level Basal-like

















