[bookmark: _GoBack]Supplementary Table 1. The statistical results of univariate analysis of imaging signs and clinical variables in the training set and external validation set, respectively.
	Variables 
	Training and test 
n=319 
	External validation  
n=402
	P value

	Age (years)
	65.27±14.02
	65.10±13.37
	0.45

	Sex (male)
	213(66.8%)
	254(63.2%)
	0.69

	Hypertension
	228(71.5%)
	296(73.6%) 
	0.34

	The duration of hypertension > 10 years
	124(38.9%) 
	71(17.7%)
	0.0027

	Hyperlipidemia
	4(1.3%)
	4(1.0%)
	0.35

	Diseases of the respiratory system
	13(4.1%)
	7(1.7%)
	0.52

	Atrial fibrillation
	8(2.5%)
	8(2.0%)
	0.81

	Coronary heart disease
	4(1.3%)
	9(2.2%)
	0.88

	Diabetes
	46(14.4%)
	52(12.9%)
	0.93

	Hepatopathy
	10(3.1%)
	8(2.0%)
	0.95

	Nephropathy
	22(6.9%)
	12(3.0%)
	0.22

	Smoking
	70(21.9%)
	70(17.4%)
	0.70

	Drinking
	54(16.9%)
	44(10.9%)
	0.51

	History of stroke
	64(20.1%)
	87(21.6%)
	0.64

	Blood pressure grading on admission
	
	
	0.44

	Grade 1
	96(30.1%)
	97(24.1%)
	

	Grade 2
	87(27.3%)
	123(30.6%)
	

	Grade 3
	79(24.8%)
	144(35.8%)
	

	Systolic blood pressure (mmHg)
	161.50 ± 27.19
	168.55 ± 26.75
	0.43

	Diastolic blood pressure (mmHg)
	92.11±25.23
	96.99±17.28
	0.18

	Glasgow Coma Scale
	11.31±3.57
	12.38±3.41
	0.29

	The location of the hematoma
	
	
	0.56

	Basal ganglia
	172(53.9%)
	151(37.6%)
	

	Thalamus
	58(18.2%)
	179(44.5%)
	

	Brain stem
	5(1.6%)
	6(1.5%)
	

	Lobe
	84(26.3%)
	66(16.4%)
	

	Hemorrhage side
	
	
	0.65

	Left
	163(51.1%)
	190(47.3%)
	

	Right
	152(47.6%)
	201(50.0%)
	

	Middle
	4(1.3%)
	11(2.7%)
	

	Rupture into the ventricles
	99(31.0%)
	149(37.1%)
	0.45

	Triglycerides (mmol/L)
	1.12 ±0.71
	1.69±1.25
	0.015

	Total cholesterol (mmol/L)
	4.29±1.02
	4.47±0.97
	0.27

	Glucose (mmol/L)
	6.93±2.29
	6.89±3.14
	0.85

	Activated partial thromboplastin time (APTT) (seconds)
	31.62±6.81
	26.7±3.81
	0.0005

	APTT＞45 seconds
	12(3.8%)
	3(0.8%)
	0.55

	Prothrombin time (PT) (seconds)
	13.22±2.69
	11.64±1.57
	0.011

	PT＞14 seconds
	74(23.2%)
	12(3.1%)
	0.50

	History of anticoagulant use
	17(5.3%)
	5(1.2%)
	0.23

	History of antiplatelet use
	39(12.2%)
	20(5.0%)
	0.50

	Hemostatic therapy
	239(75.2%)
	354(88.1%)
	0.28

	Cranial pressure-lowering therapy
	193(60.7%)
	316(78.6%)
	0.50

	Antihypertensive therapy
	224(70.4%)
	365(90.8%)
	0.18

	Analgesic and sedative therapy
	83(26.1%)
	125(31.1%)
	0.48

	Antiemetic and stomach treatment
	192(60.2%)
	307(76.4%)
	0.26

	Blend sign
	28(8.8%)
	27(6.7%)
	0.33

	Swirl sign
	143(44.8%)
	139(34.6%)
	0.74

	Black hole sign
	42(13.2%)
	28(7.0%)
	0.59

	Satellite sign
	107(33.5%)
	137(34.1%)
	0.89

	Fluid level sign
	4(1.3%)
	2(0.5%)
	0.51

	Irregular shape sign
	224(70.2%)
	302(75.1%)
	0.33

	Island sign
	61(19.1%)
	30(7.5%)
	0.36

	Hematoma volume (mm3)
	17.48±18.30
	10.83±13.93
	0.47

	Regular hematoma shape
	164(51.4%)
	211(52.5%)
	0.42


Data are presented as n (%), mean ± standard deviation. All early therapeutic interventions were implemented after the baseline CT and before the follow-up CT, representing initial management rather than baseline illness severity.















Supplementary Table 2. Performance of four candidate machine learning models on the external validation cohort.
	Metrics
	SVM
	KNN
	XGBoost
	RF

	Sensitivity
	0.60 (95% CI: 0.40, 0.78)
	0.44 (95% CI: 0.24, 0.65)
	0.52 (95% CI: 0.31, 0.73)
	0.28 (95% CI: 0.11, 0.46)

	Specificity
	0.82 (95% CI: 0.78, 0.86)
	0.83 (95% CI: 0.79, 0.87)
	0.87 (95% CI: 0.83, 0.90)
	0.87 (95% CI: 0.20, 0.87)

	Accuracy
	0.82
	0.81
	0.85
	0.84

	AUC
	0.81 (95% CI: 0.72, 0.88)
	0.73 (95% CI: 0.63, 0.84)
	0.80 (95% CI: 0.72, 0.87)
	0.75 (95% CI: 0.65, 0.82)


Abbreviation: SVM, Support Vector Machine; KNN, K-Nearest Neighbor; XGBoost, Extreme Gradient Boosting; RF, Random Forest; AUC, Area Under Receiver Operating Characteristic Curve; 95% CI, 95% confidence interval.







Supplementary Table 3. Ablation analysis of modality contributions on the external validation cohort.
	Model
	Modalities Included
	AUC (95% CI)
	Sensitivity (95% CI)
	Specificity (95% CI)
	Accuracy 

	Model_ImgOnly
	CT images only
	0.62 (95% CI: 0.51, 0.72)
	0.52 (95% CI: 0.32, 0.71)
	0.66 (95% CI: 0.61, 0.70)
	0.65

	Model_StructOnly
	structured data-only
	0.72 (95% CI: 0.63, 0.81)
	0.52 (95% CI: 0.33, 0.67)
	0.75 (95% CI: 0.70, 0.79)
	0.73

	MDL_full
	both
	0.85 (95% CI: 0.78, 0.91)
	0.64 (95% CI: 0.44, 0.82)
	0.85 (95% CI: 0.81, 0.88)
	0.84


AUC, Area Under Receiver Operating Characteristic Curve; 95% CI, 95% confidence interval.













Supplementary Table 4. Sensitivity analysis excluding treatment variables on the external validation cohort.
	Model
	AUC (95% CI)
	Sensitivity (95% CI)
	Specificity (95% CI)
	Accuracy 

	MDL_without_treatment
	0.82 (95% CI: 0.73, 0.89)
	0.68 (95% CI: 0.48, 0.86)
	0.84 (95% CI: 0.20, 0.87)
	0.83

	MDL_full
	0.85 (95% CI: 0.78, 0.91)
	0.64 (95% CI: 0.44, 0.82)
	0.85 (95% CI: 0.81, 0.88)
	0.84


AUC, Area Under Receiver Operating Characteristic Curve; 95% CI, 95% confidence interval.


Supplementary Table 5. Performance comparison of zero-padding vs. linear interpolation on the external validation cohort.
	Model
	Preprocessing
	Sensitivity (95% CI)
	Specificity (95% CI)
	Accuracy (95% CI)
	AUC (95% CI)

	DL-model
	Linear interpolation
	0.52 (0.32, 0.71)
	0.66 (0.61, 0.70)
	0.65
	0.62 (0.51, 0.72)

	DL-model
	Zero-padding
	0.48 (0.29, 0.67)
	0.64 (0.59, 0.69)
	0.63
	0.60 (0.50, 0.71)

	MDL-model
	Linear interpolation
	0.64 (0.43, 0.84)
	0.85 (0.80, 0.88)
	0.84
	0.85 (0.78, 0.91)

	MDL-model
	Zero-padding
	0.60 (0.40, 0.79)
	0.84 (0.80, 0.87)
	0.82
	0.84 (0.76, 0.89)


AUC, Area Under Receiver Operating Characteristic Curve; 95% CI, 95% confidence interval.
