Supplementary Table 1: Summary of hyperparameter tuning results and best parameter values used for model optimization after Grid Search.
	Model
	Hyperparameter
	Best Parameter Value (With SMOTE)
	Best Parameter Value (Without SMOTE)

	XGBoost
	colsample_bytree
	0.8
	0.8

	
	gamma
	1
	0

	
	learning_rate
	0.1
	0.05

	
	max_depth
	3
	3

	
	min_child_weight
	5
	5

	
	n_estimators
	200
	200

	
	subsample
	1.0
	0.8

	Random Forest
	bootstrap
	True
	True

	
	max_depth
	10
	10

	
	max_features
	log2
	log2

	
	min_samples_leaf
	4
	4

	
	min_samples_split
	2
	2

	
	n_estimators
	800
	200

	Neural Network (MLP)
	activation
	relu
	relu

	
	alpha
	1e-05
	0.0001

	
	early_stopping
	True
	True

	
	hidden_layer_sizes
	(128,)
	(128, 128)

	
	learning_rate_init
	0.0005
	0.001

	
	solver
	adam
	adam

	LightGBM
	colsample_bytree
	0.8
	1.0

	
	learning_rate
	0.05
	0.05

	
	max_depth
	-1
	15

	
	min_child_samples
	20
	20

	
	n_estimators
	200
	200

	
	num_leaves
	63
	31

	
	subsample
	0.8
	0.8

	KNN
	algorithm
	ball_tree
	ball_tree

	
	leaf_size
	30
	15

	
	n_neighbors
	21
	21

	
	p
	1
	1

	
	weights
	uniform
	uniform

	AdaBoost
	algorithm
	SAMME
	SAMME

	
	estimator__max_depth
	2
	3

	
	estimator__min_samples_leaf
	2
	4

	
	learning_rate
	0.1
	0.05

	
	n_estimators
	400
	800

	Logistic Regression
	C
	0.1
	0.1

	
	penalty
	l2
	l2

	
	solver
	newton-cg
	lbfgs

	Decision Tree
	criterion
	gini
	gini

	
	max_depth
	20
	5

	
	max_features
	sqrt
	sqrt

	
	min_samples_leaf
	4
	4

	
	min_samples_split
	2
	2

	Categorical Naïve Bayes
	alpha
	10.0
	1.0

	
	fit_prior
	True
	True

	SVM
	C
	0.1
	10

	
	gamma
	auto
	auto

	
	kernel
	rbf
	sigmoid




Supplementary Table 2: Adjusted odds ratios (AORs) with 95% confidence intervals from a multivariable logistic regression analysis of modern family planning method use among married adolescent women aged 15–19 years in Bangladesh.
	Explanatory variables
	AOR
	(95% CI)
	 -value

	Age group (r: 15-17)
	
	
	

	18–19
	0.7051
	0.5831–0.8526
	0.0003***

	Involved in FP program in last 3 years (r: No)
	
	

	Yes
	1.3225
	0.8744–2.0003
	0.1855

	Read Newspaper/Magazine (r: Not at all)
	
	

	Less than one a week
	0.9105
	0.6673–1.2424
	0.5545

	At least once a week
	1.7234
	1.0592–2.8044
	0.0284*

	Every day
	2.5810
	0.7279–9.1515
	0.1420

	Decision maker for FP use (r: Mainly husband)
	
	

	Both
	1.6100
	1.1992–2.1614
	0.0015**

	Mainly my decision
	1.2995
	0.8552–1.9748
	0.2198

	Other
	0.8262
	0.3467–1.9688
	0.6666

	Ever given birth (r: No)
	
	
	

	Yes
	3.1957
	2.624–3.892
	<0.001***

	Currently residing with husband (r: Living with her)
	
	

	Staying elsewhere (in Bangladesh)
	0.7415
	0.5542–0.9921
	0.0441*

	Staying elsewhere (outside Bangladesh)
	0.0344
	0.0208–0.0570
	<0.001***

	Wealth quintile (r: Lowest)
	
	
	

	Second
	1.3758
	1.0407–1.8187
	0.0251*

	Middle
	1.2774
	0.9651–1.6907
	0.0870

	Richer
	1.4186
	1.0564–1.9050
	0.0201*

	Highest
	1.6479
	1.1775–2.3063
	0.0036**

	Division (r: Dhaka)
	
	
	

	Barisal
	1.1916
	0.7715–1.8405
	0.4292

	Chittagong
	0.7895
	0.5665–1.1003
	0.1629

	Khulna
	0.8901
	0.6433–1.2316
	0.4823

	Mymensingh
	1.5721
	1.0536–2.3458
	0.0267*

	Rajshahi
	1.4498
	1.0525–1.9972
	0.0230*

	Rangpur
	0.9824
	0.6944–1.3899
	0.9203

	Sylhet
	0.9456
	0.4903–1.8238
	0.8674


[bookmark: _Hlk198930132]Note: AOR = Adjusted Odds Ratio; CI = 95% Confidence; Level of significance: ***, **; *; r denotes the reference group.
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