Supplementary Table 1 Clinical characteristics of patients in Train and Validation datasets in internal cohort

	Characteristics
	Overall
(n = 871)
	Train
(n = 609)
	Validation
(n = 262)
	P-Value

	Demographics
	
	
	
	

	Age-female, mean (SD)
	33.2 (5.1)
	33.1 (5.1)
	33.2 (5.2)
	0.787

	BMI-female, mean (SD)
	22.4 (2.5)
	22.3 (2.5)
	22.5 (2.5)
	0.446

	Menstrual cycle, mean (SD)
	0.3 (0.4)
	0.2 (0.4)
	0.3 (0.4)
	0.301

	Age-male, mean (SD)
	33.9 (5.6)
	33.8 (5.6)
	34.0 (5.8)
	0.528

	BMI-male, mean (SD)
	25.3 (3.6)
	25.1 (3.6)
	25.7 (3.7)
	0.055

	Smoking-male, n (%)
	
	
	
	

	No
	525 (60.3)
	380 (62.4)
	145 (55.3)
	0.061

	Yes
	346 (39.7)
	229 (37.6)
	117 (44.7)
	

	Drinking-male, n (%)
	
	
	
	

	No
	847 (97.2)
	592 (97.2)
	255 (97.3)
	1.000

	Yes
	24 (2.8)
	17 (2.8)
	7 (2.7)
	

	
	
	
	
	

	Medical History
	
	
	
	

	Infertility-female, n (%)
	
	
	
	

	Primary
	360 (41.3)
	261 (42.9)
	99 (37.8)
	0.187

	Secondary
	511 (58.7)
	348 (57.1)
	163 (62.2)
	

	Infertility duration, mean (SD)
	3.6 (2.8)
	3.5 (2.7)
	3.7 (3.0)
	0.241

	Adenomyosis, n (%)
	
	
	
	

	No
	847 (97.2)
	590 (96.9)
	257 (98.1)
	0.438

	Yes
	24 (2.8)
	19 (3.1)
	5 (1.9)
	

	Endometriosis, n (%)
	
	
	
	

	No
	787 (90.4)
	552 (90.6)
	235 (89.7)
	0.758

	Yes
	84 (9.6)
	57 (9.4)
	27 (10.3)
	

	Pelvic or fallopian tube factors, n (%)
	
	
	
	

	No
	401 (46.0)
	279 (45.8)
	122 (46.6)
	0.896

	Yes
	470 (54.0)
	330 (54.2)
	140 (53.4)
	

	PCOS, n (%)
	
	
	
	

	No
	733 (84.2)
	515 (84.6)
	218 (83.2)
	0.687

	Yes
	138 (15.8)
	94 (15.4)
	44 (16.8)
	

	Thyroid factors, n (%)
	
	
	
	

	No
	841 (96.6)
	587 (96.4)
	254 (96.9)
	0.832

	Yes
	30 (3.4)
	22 (3.6)
	8 (3.1)
	

	POR, n (%)
	
	
	
	

	No
	738 (84.7)
	514 (84.4)
	224 (85.5)
	0.757

	Yes
	133 (15.3)
	95 (15.6)
	38 (14.5)
	

	Clinical Marker
	
	
	
	

	Female
	
	
	
	

	Basal FSH, mean (SD)
	7.7 (3.1)
	7.7 (3.2)
	7.6 (2.9)
	0.861

	Basal LH, mean (SD)
	5.4 (3.8)
	5.5 (4.1)
	5.1 (3.1)
	0.123

	Basal E2, mean (SD)
	44.2 (26.3)
	44.4 (25.8)
	43.6 (27.6)
	0.660

	PRL, mean (SD)
	313.9 (188.1)
	321.2 (188.8)
	296.9 (185.8)
	0.079

	Total testosterone, mean (SD)
	0.5 (0.2)
	0.5 (0.2)
	0.5 (0.3)
	0.384

	Progesterone, mean (SD)
	0.7 (0.7)
	0.7 (0.7)
	0.7 (0.6)
	0.972

	AMH, mean (SD)
	4.3 (3.8)
	4.2 (3.8)
	4.5 (3.8)
	0.334

	AFC-left, mean (SD)
	7.4 (4.1)
	7.3 (4.1)
	7.5 (4.1)
	0.345

	AFC-right, mean (SD)
	7.7 (4.2)
	7.8 (4.3)
	7.6 (3.9)
	0.474

	Male
	
	
	
	

	Abnormal sperm morphology, mean (SD)
	95.5 (3.4)
	95.4 (3.8)
	95.6 (2.1)
	0.486

	Semen volume, mean (SD)
	2.6 (1.1)
	2.6 (1.1)
	2.5 (1.1)
	0.293

	Semen concentration, mean (SD)
	59.7 (35.1)
	58.9 (35.1)
	61.5 (34.9)
	0.304

	Sperm motility, mean (SD)
	53.2 (13.1)
	53.0 (12.9)
	53.5 (13.6)
	0.631

	PR, mean (SD)
	38.8 (12.3)
	38.6 (12.3)
	39.3 (12.4)
	0.449

	
	
	
	
	

	Treatment
	
	
	
	

	COS, n (%)
	
	
	
	

	GnRH-a long protocol
	511 (58.7)
	350 (57.5)
	161 (61.5)
	0.475

	GnRH antagonist protocol
	104 (11.9)
	81 (13.3)
	23 (8.8)
	

	Ultra-Long GnRH-a protocol
	28 (3.2)
	20 (3.3)
	8 (3.1)
	

	Minimal Stimulation protocol
	21 (2.4)
	14 (2.3)
	7 (2.7)
	

	progestin-primed ovarian stimulation
	156 (17.9)
	111 (18.2)
	45 (17.2)
	

	GnRH-a Short protocol
	51 (5.9)
	33 (5.4)
	18 (6.9)
	

	FET, n (%)
	
	
	
	

	HRT
	391 (44.9)
	274 (45.0)
	117 (44.7)
	0.928

	GnRH-a-HRT
	423 (48.6)
	294 (48.3)
	129 (49.2)
	

	NC
	57 (6.5)
	41 (6.7)
	16 (6.1)
	

	Number of FET embryos, n (%)
	
	
	
	

	1
	315 (36.2)
	220 (36.1)
	95 (36.3)
	1.000

	2
	556 (63.8)
	389 (63.9)
	167 (63.7)
	

	Embryo 1, n (%)
	
	
	
	

	4AA
	26 (3.0)
	20 (3.3)
	6 (2.3)
	0.845

	4AB
	4 (0.5)
	3 (0.5)
	1 (0.4)
	

	4BA
	3 (0.3)
	3 (0.5)
	
	

	4BB
	185 (21.2)
	124 (20.4)
	61 (23.3)
	

	4BC
	182 (20.9)
	132 (21.7)
	50 (19.1)
	

	4CB
	83 (9.5)
	61 (10.0)
	22 (8.4)
	

	8I/9I
	41 (4.7)
	31 (5.1)
	10 (3.8)
	

	6II/7II/8II
	267 (30.7)
	180 (29.6)
	87 (33.2)
	

	9II/10II/12II
	48 (5.5)
	34 (5.6)
	14 (5.3)
	

	8III/10III
	22 (2.5)
	14 (2.3)
	8 (3.1)
	

	6III
	10 (1.1)
	7 (1.1)
	3 (1.1)
	

	Embryo 2, n (%)
	
	
	
	

	None
	316 (36.3)
	220 (36.1)
	96 (36.6)
	0.820

	4AB
	1 (0.1)
	1 (0.2)
	
	

	4BB
	36 (4.1)
	22 (3.6)
	14 (5.3)
	

	4BC
	81 (9.3)
	53 (8.7)
	28 (10.7)
	

	4CB
	140 (16.1)
	106 (17.4)
	34 (13.0)
	

	8I/9I
	8 (0.9)
	6 (1.0)
	2 (0.8)
	

	6II/7II/8II
	154 (17.7)
	107 (17.6)
	47 (17.9)
	

	9II/10II/12II
	46 (5.3)
	33 (5.4)
	13 (5.0)
	

	8III/10III
	39 (4.5)
	26 (4.3)
	13 (5.0)
	

	6III
	50 (5.7)
	35 (5.7)
	15 (5.7)
	

	
	
	
	
	

	Clinical pregnancy, n (%)
	
	
	
	

	No
	429 (49.3)
	300 (49.3)
	129 (49.2)
	1.000

	Yes
	442 (50.7)
	309 (50.7)
	133 (50.8)
	
































Supplementary Table 2
Features were selected from female-specific, male-specific, and combined feature sets using LASSO regression analysis and expert-based selection
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Supplementary Table 3 Baseline characteristics of patients in external cohort
	Characteristics
	Overall
(n = 142)
	No-Pregnancy
(n = 44)
	Clinical Pregnancy
(n = 98)
	P-Value

	Demographics
	
	
	
	

	Age-female, mean (SD)
	32.5 (4.3)
	34.36 (4.3)
	31.6 (4.1)
	<0.001

	BMI-female, mean (SD)
	22.0 (3.0)
	22.02 (2.6)
	22.0 (3.2)
	0.922

	Age-male, mean (SD)
	34.20 (5.3)
	35.36 (4.1)
	33.7 (5.7)
	0.079

	BMI-male, mean (SD)
	24.86 (3.5)
	25.61 (3.3)
	24.5 (3.5)
	0.083

	Somking-male, n (%)
	
	
	
	

	No
	91 (64.1)
	31 (70.5)
	60 (61.2)
	0.384

	Yes
	51 (35.9)
	13 (29.5)
	38 (38.8)
	

	Drinking-male, n (%)
	
	
	
	

	No
	141 (99.3)
	44 (100)
	97 (99.0)
	1.000

	Yes
	1 (0.7)
	0 (0)
	1 (1.0)
	

	
	
	
	
	

	Medical History
	
	
	
	

	Infertility-female, n (%)
	
	
	
	

	Primary
	72 ( 50.7)
	19 ( 43.2)
	53 ( 54.1)
	0.308

	Secondary
	70 ( 49.3)
	25 ( 56.8)
	45 ( 45.9)
	0.273

	Infertility duration, mean (SD)
	4.2 (3.2)
	3.7 (2.8)
	4.4 (3.4)
	

	Adenomyosis, n (%)
	
	
	
	

	No
	138 (97.2)
	43 (97.7)
	95 (96.9)
	1.000

	Yes
	4 (2.8)
	1 (2.3)
	3 (3.1)
	

	Endometriosis, n (%)
	
	
	
	

	No
	139 (97.9)
	43 (97.7)
	96 (98.0)
	1.000

	Yes
	3 (2.1)
	1 (2.3)
	2 (2.0)
	

	Pelvic or fallopian tube factors, n (%)
	
	
	
	

	No
	49 (34.5)
	16 (36.4)
	33 (33.7)
	0.904

	Yes
	93 (65.5)
	28 (63.6)
	65 (66.3)
	

	PCOS, n (%)
	
	
	
	

	No
	132 (93)
	43 (97.7)
	89 (90.8)
	0.257

	Yes
	10 (7)
	1 (2.3)
	9 (9.2)
	

	Thyroid factors, n (%)
	
	
	
	

	No
	130 (91.5)
	42 (95.5)
	88 (89.8)
	0.560

	Yes
	7 (4.9)
	1 (2.3)
	6 (6.1)
	<0.001

	POR, n (%)
	
	
	
	

	No
	121 (85.2)
	33 (75.0)
	88 (89.8)
	0.041

	Yes
	21 (14.8)
	11 (25.0)
	10 (10.2)
	

	
	
	
	
	

	Clinical Marker
	
	
	
	

	Female
	
	
	
	

	Basal FSH, mean (SD)
	7.7 (3.6)
	8.0 (4.5)
	7.6 (3.1)
	0.632

	Basal LH, mean (SD)
	9.8 (12.0)
	8.30 (12.3)
	10.5 (11.9)
	0.354

	Basal E2, mean (SD)
	293.9 (705.0)
	285.7 (782.7)
	297.7 (671.5)
	0.929

	PRL, mean (SD)
	27.7 (10.3)
	27.9 (11.9)
	27.7 (9.6)
	0.955

	Total testosterone, mean (SD)
	0.3 (0.2)
	0.23 (0.1)
	0.35 (0.2)
	0.063

	Progesterone, mean (SD)
	2.2 (7.3)
	1.31 (4.4)
	2.58 (8.2)
	0.362

	AMH, mean (SD)
	3.8 (3.0)
	2.67 (2.3)
	4.36 (3.1)
	0.002

	AFC-left, mean (SD)
	8.3 (3.5)
	6.10 (3.9)
	9.09 (3.0)
	<0.001

	AFC-right, mean (SD)
	8.5 (3.5)
	6.13 (3.6)
	9.42 (3.1)
	<0.001

	Male
	
	
	
	

	Semen volume, mean (SD)
	3.3 (1.4)
	3.29 (1.6)
	3.29 (1.3)
	0.991

	Semen concentration, mean (SD)
	122.4 (103.1)
	118.99 (91.3)
	123.90 (108.6)
	0.795

	PR, mean (SD)
	39.1 (21.9)
	40.51 (17.2)
	38.47 (23.8)
	0.609

	Treatment
	
	
	
	

	COS, n (%)
	
	
	
	

	GnRH-a long protocol
	9 (6.3)
	2 (4.5)
	7 (7.1)
	0.106

	GnRH antagonist protocol
	114 (80.3)
	33 (75)
	81 (82.7)
	

	Ultra-Long GnRH-a protocol
	2 (1.4)
	0 (0)
	2 (2)
	

	progestin-primed ovarian stimulation
	15 (10.6)
	7 (15.9)
	8 (8.2)
	

	GnRH-a Short protocol
	2 (1.4)
	2 (4.5)
	0 (0)
	

	FET, n (%)
	
	
	
	

	HRT
	55 (38.7)
	22 (50.0)
	33 (33.7)
	0.111

	GnRH-a-HRT
	39 (27.5)
	12 (27.3)
	27 (27.6)
	

	NC
	48 (33.8)
	10 (22.7)
	38 (38.8)
	

	Number of FET embryos, mean (SD)
	
	
	
	

	1
	129 (90.8)
	37 (84.1)
	92 (93.9)
	0.120

	2
	13 (9.2)
	7 (15.9)
	6 (6.1)
	

	Embryo-1
	
	
	
	

	4AA
	1 (0.7)
	0 (0)
	1 (1.0)
	<0.001

	4AB
	15 (10.6)
	1 (2.3)
	14 (14.3)
	

	4BA
	5 (3.5)
	0 (0)
	5 (5.1)
	

	4BB
	56 (39.4)
	13 (29.5)
	43 (43.9)
	

	4BC
	31 (21.8)
	13 (29.5)
	18 (18.4)
	

	4CB
	16 (11.3)
	3 (6.8)
	13 (13.3)
	

	8I/9I
	4 (2.8)
	2 (4.5)
	2 (2.0)
	

	6II/7II/8II
	9 (6.3)
	8 (18.2)
	1 (1.0)
	

	8III/10III
	4 (2.8)
	4 (9.1)
	0 (0)
	

	6III
	1 (0.7)
	0 (0)
	1 (1.0)
	

	Embryo-2
	
	
	
	

	None
	129 (90.8)
	37 (84.1)
	92 (93.9)
	0.052

	4BC
	1 (0.7)
	1 (2.3)
	0 (0)
	

	4CB
	3 (2.1)
	0 (0)
	3 (3.1)
	

	8I/9I
	1 (0.7)
	0 (0)
	1 (1.0)
	

	6II/7II/8II
	4 (2.8)
	2 (4.5)
	2 (2.0)
	

	9II/10II/12II
	1 (0.7)
	1 (2.3)
	0 (0)
	

	8III/10III
	1 (0.7)
	1 (2.3)
	0 (0)
	

	6III
	2 (1.4)
	2 (4.5)
	0 (0)
	


Supplementary Table 4 
P-values from pairwise DeLong tests comparing the AUCs of all models constructed using female-specific features in the internal cohort
	Model 1
	Model 2
	p-value

	Logistic Regression
	XGBoost
	0.0271*

	Logistic Regression
	Random Forest
	0.0412*

	Logistic Regression
	Deep Neural Network
	0.2889

	XGBoost
	Random Forest
	0.4067

	XGBoost
	Deep Neural Network
	0.0100*

	Random Forest
	Deep Neural Network
	0.0131*



Supplementary Table 5 
P-values from pairwise DeLong tests comparing the AUCs of all models constructed using combined male and female features in the internal cohort
	Model 1
	Model 2
	p-value

	Logistic Regression
	XGBoost
	0.0412*

	Logistic Regression
	Random Forest
	0.0459*

	Logistic Regression
	Deep Neural Network
	0.0041*

	XGBoost
	Random Forest
	0.1985

	XGBoost
	Deep Neural Network
	0.0006*

	Random Forest
	Deep Neural Network
	0.0016*



Supplementary Table 6 
P-values from pairwise DeLong tests comparing the AUCs of all models constructed using combined male-and-female features and expert selected features in the internal cohort
	Model 1
	Model 2
	p-value

	Logistic Regression
	XGBoost
	0.0207*

	Logistic Regression
	Random Forest
	0.0380*

	Logistic Regression
	Deep Neural Network
	0.0294*

	XGBoost
	Random Forest
	0.4974

	XGBoost
	Deep Neural Network
	0.0077*

	Random Forest
	Deep Neural Network
	0.0107*



