Appendix 1. Final Model (LightGBM) Hyperparameters 
	Hyperparameter*
	Value

	boosting_type
	“gbdt”

	colsample_bytree
	1.0

	learning_rate
	0.01

	max_depth
	-1

	n_estimators
	1000

	num_leaves
	100

	subsample
	1.0

	data_sample_strategy
	“goss”



*For detailed explanations of all hyperparameters, refer to the LightGBM documentation (version 4.1.0) available at https://lightgbm.readthedocs.io/en/v4.1.0/pythonapi/lightgbm.LGBMClassifier.html. Hyperparameters not listed here were left at their default values

Appendix 2. Fairness Evaluation in the Retrospective Test Set 
	Attribute
	Subgroup
	AUROC
(95% CI)*
	No. Admissions
	No. Vomited
(%)

	Sex
	Male
	0.732 (0.706, 0.756)
	562
	140 (24.9%)

	Sex
	Female
	0.727 (0.700, 0.756)
	574
	146 (25.4%)

	Age Group
	Infant
	0.779 (0.738, 0.816)
	56
	14 (25.0%)

	Age Group
	Toddler
	0.797 (0.692, 0.908)
	49
	10 (20.4%)

	Age Group
	Child
	0.747 (0.720, 0.774)
	627
	155 (24.7%)

	Age Group
	Adolescent
	0.713 (0.681, 0.747)
	375
	101 (26.9%)

	Age Group
	Adult
	0.609 (0.442, 0.848)
	29
	6 (20.7%)

	Language Flag
	Yes
	0.758 (0.714, 0.796)
	186
	43 (23.1%)

	Language Flag
	No
	0.722 (0.702, 0.744)
	923
	235 (25.5%)

	Neighbourhood Income
	1st Quintile
	0.718 (0.620, 0.808)
	159
	39 (24.5%)

	Neighbourhood Income
	2nd Quintile
	0.749 (0.651, 0.842)
	131
	29 (22.1%)

	Neighbourhood Income
	3rd Quintile
	0.755 (0.678, 0.824)
	221
	56 (25.3%)

	Neighbourhood Income
	4th Quintile
	0.743 (0.682, 0.801)
	298
	101 (33.9%)

	Neighbourhood Income
	5th Quintile
	0.689 (0.614, 0.761)
	317
	60 (18.9%)

	Economic Dependency
	1st Quintile
	0.843 (0.786, 0.893)
	27
	7 (25.9%)

	Economic Dependency
	2nd Quintile
	0.746 (0.694, 0.799)
	77
	16 (20.8%)

	Economic Dependency
	3rd Quintile
	0.765 (0.713, 0.813)
	129
	38 (29.5%)

	Economic Dependency
	4th Quintile
	0.674 (0.629, 0.718)
	241
	69 (28.6%)

	Economic Dependency
	5th Quintile
	0.734 (0.707, 0.760)
	641
	154 (24.0%)

	Ethno-Cultural Composition
	1st Quintile
	0.733 (0.689, 0.774)
	255
	56 (22.0%)

	Ethno-Cultural Composition
	2nd Quintile
	0.747 (0.708, 0.784)
	345
	93 (27.0%)

	Ethno-Cultural Composition
	3rd Quintile
	0.667 (0.620, 0.712)
	216
	53 (24.5%)

	Ethno-Cultural Composition
	4th Quintile
	0.754 (0.716, 0.795)
	188
	48 (25.5%)

	Ethno-Cultural Composition
	5th Quintile
	0.752 (0.697, 0.806)
	111
	34 (30.6%)

	Residential Instability
	1st Quintile
	0.778 (0.737, 0.819)
	263
	69 (26.2%)

	Residential Instability
	2nd Quintile
	0.691 (0.647, 0.729)
	241
	59 (24.5%)

	Residential Instability
	3rd Quintile
	0.728 (0.692, 0.765)
	221
	47 (21.3%)

	Residential Instability
	4th Quintile
	0.790 (0.735, 0.834)
	145
	43 (29.7%)

	Residential Instability
	5th Quintile
	0.676 (0.630, 0.723)
	245
	66 (26.9%)

	Situational Vulnerability
	1st Quintile
	0.739 (0.705, 0.772)
	282
	56 (19.9%)

	Situational Vulnerability
	2nd Quintile
	0.747 (0.709, 0.786)
	310
	90 (29.0%)

	Situational Vulnerability
	3rd Quintile
	0.648 (0.611, 0.679)
	200
	41 (20.5%)

	Situational Vulnerability
	4th Quintile
	0.754 (0.696, 0.807)
	136
	36 (26.5%)

	Situational Vulnerability
	5th Quintile
	0.726 (0.676, 0.773)
	187
	61 (32.6%)



*95% CI determined using bootstrapping
Abbreviations: AUROC – area-under-the-receiver-operating-characteristic curve; CI –confidence interval

Appendix 3. Fairness Evaluation in Silent Trial 

	Attribute
	Subgroup
	AUROC
(95% CI)
	No Samples
	No. Vomited
(%)

	Sex
	Male
	0.712 (0.686, 0.738)
	199
	40 (20.1%)

	Sex
	Female
	0.715 (0.678, 0.752)
	141
	38 (27.0%)

	Age Group
	Infant
	0.611 (0.611, 0.611)
	9
	3 (33.3%)

	Age Group
	Toddler
	0.865 (0.791, 0.922)
	33
	10 (30.3%)

	Age Group
	Child
	0.673 (0.641, 0.706)
	190
	46 (24.2%)

	Age Group
	Adolescent
	0.740 (0.707, 0.772)
	104
	18 (17.3%)

	Age Group
	Adult
	1.000 (1.000, 1.000)
	4
	1 (25.0%)

	Language Flag
	Yes
	0.692 (0.642, 0.743)
	62
	12 (19.4%)

	Language Flag
	No
	0.722 (0.697, 0.747)
	259
	61 (23.6%)

	Neighbourhood Income
	1st Quintile
	0.667 (0.628, 0.709)
	35
	9 (25.7%)

	Neighbourhood Income
	2nd Quintile
	0.745 (0.666, 0.827)
	54
	10 (18.5%)

	Neighbourhood Income
	3rd Quintile
	0.702 (0.662, 0.741)
	62
	13 (21.0%)

	Neighbourhood Income
	4th Quintile
	0.744 (0.707, 0.783)
	98
	27 (27.6%)

	Neighbourhood Income
	5th Quintile
	0.698 (0.66, 0.735)
	90
	19 (21.1%)

	Economic Dependency
	1st Quintile
	0.733 (0.667, 0.867)
	8
	3 (37.5%)

	Economic Dependency
	2nd Quintile
	0.838 (0.769, 0.896)
	33
	13 (39.4%)

	Economic Dependency
	3rd Quintile
	0.725 (0.701, 0.755)
	40
	6 (15.0%)

	Economic Dependency
	4th Quintile
	0.691 (0.627, 0.754)
	67
	17 (25.4%)

	Economic Dependency
	5th Quintile
	0.683 (0.652, 0.713)
	191
	39 (20.4%)

	Ethno-Cultural Composition
	1st Quintile
	0.798 (0.764, 0.834)
	59
	13 (22.0%)

	Ethno-Cultural Composition
	2nd Quintile
	0.701 (0.657, 0.743)
	104
	24 (23.1%)

	Ethno-Cultural Composition
	3rd Quintile
	0.814 (0.769, 0.855)
	79
	21 (26.7%)

	Ethno-Cultural Composition
	4th Quintile
	0.545 (0.508, 0.583)
	60
	11 (18.3%)

	Ethno-Cultural Composition
	5th Quintile
	0.663 (0.583, 0.718)
	37
	9 (24.3%)

	Residential Instability
	1st Quintile
	0.591 (0.552, 0.632)
	88
	22 (25.0%

	Residential Instability
	2nd Quintile
	0.786 (0.757, 0.814)
	86
	25 (29.1%)

	Residential Instability
	3rd Quintile
	0.895 (0.844, 0.939)
	50
	11 (22.0%)

	Residential Instability
	4th Quintile
	0.744 (0.663, 0.830)
	65
	7 (10.8%)

	Residential Instability
	5th Quintile
	0.590 (0.507, 0.665)
	50
	13 (26.0%)

	Situational Vulnerability
	1st Quintile
	0.662 (0.635, 0.691)
	88
	16 (18.2%)

	Situational Vulnerability
	2nd Quintile
	0.714 (0.665, 0.762)
	88
	25 (28.4%)

	Situational Vulnerability
	3rd Quintile
	0.806 (0.770, 0.838)
	80
	17 (21.3%)

	Situational Vulnerability
	4th Quintile
	0.635 (0.569, 0.705)
	41
	9 (22.0%)

	Situational Vulnerability
	5th Quintile
	0.774 (0.721, 0.818)
	42
	11 (26.2%)



*95% CI determined using bootstrapping
Abbreviations: AUROC – area-under-the-receiver-operating-characteristic curve; CI –confidence interval


Appendix 4. Feature Importance for the Top 20 Features 

	Feature Name
	Time Bin
	Feature Importance (Split Count)

	Age
	N/A
	3686

	PULSE OXIMETRY
	[0, 1)
	1375

	RESPIRATIONS
	[0, 1)
	1366

	TEMPERATURE
	[0, 1)
	1243

	PULSE
	[0, 1)
	1181

	WEIGHT/SCALE
	[7, 36500)
	765

	BLOOD PRESSURE MEAN
	[0, 1)
	735

	EMERGENCY
	[0, 1)
	675

	NIBP MEAN
	[0, 1)
	593

	FIO2
	[0, 1)
	583

	Letter Note
	[7, 36500)
	555

	ACETAMINOPHEN 80 MG/ML ORAL DROPS,SUSPENSION-Oral-Given
	[0, 1)
	543

	Nursing Notes
	[7, 36500)
	525

	ECMO WEIGHT BASED V2
	[7, 36500)
	525

	DEXTROSE 5 % AND 0.9 % SODIUM CHLORIDE INTRAVENOUS SOLUTION-Intravenous-New Bag
	[0, 1)
	496

	AN TEMP 2
	[0, 1)
	491

	Outpatient Ambulatory Care
	[7, 36500)
	481

	EMERGENCY
	[7, 36500)
	465

	TEMPERATURE
	[7, 36500)
	446

	ACETAMINOPHEN 80 MG/ML ORAL DROPS,SUSPENSION-Oral-Given
	[7, 36500)
	443



 
