Supplemental Material: One size does not fit all: revising traditional paradigms for assessing accuracy of QSAR models used for virtual screening.
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Tabel S1: Results when taking into account the applicability domain of the model. A datapoint was considered inside the applicability domain if there was another compound in the training set with a Tanimoto similarity above 0.35
	ASSAY
	Model type
	PPV-128
	BA
	AUROC
	BEDROC (α=20)
	BEDROC (α=100)
	PPV

	aid_485314
	balanced
	61.0 ± 5.7
	0.82 ± 0.0
	0.89 ± 0.0
	0.26 ± 0.02
	0.09 ± 0.02
	0.07 ± 0.0

	
	imbalanced
	98.8 ± 4.3
	0.57 ± 0.01
	0.89 ± 0.01
	0.21 ± 0.02
	0.25 ± 0.03
	0.77 ± 0.03

	aid_485341
	balanced
	13.6 ± 0.9
	0.72 ± 0.01
	0.78 ± 0.02
	0.15 ± 0.02
	0.03 ± 0.01
	0.02 ± 0.0

	
	imbalanced
	29.8 ± 26.3
	0.5 ± 0.0
	0.72 ± 0.01
	0.06 ± 0.01
	0.01 ± 0.01
	0.23 ± 0.21

	aid_504466
	balanced
	74.6 ± 9.2
	0.85 ± 0.0
	0.92 ± 0.0
	0.28 ± 0.01
	0.1 ± 0.02
	0.08 ± 0.0

	
	imbalanced
	102.1 ± 3.7
	0.55 ± 0.0
	0.92 ± 0.0
	0.15 ± 0.01
	0.17 ± 0.02
	0.8 ± 0.03

	aid_624202
	balanced
	38.6 ± 2.0
	0.82 ± 0.01
	0.9 ± 0.0
	0.21 ± 0.01
	0.06 ± 0.0
	0.05 ± 0.0

	
	imbalanced
	58.8 ± 13.0
	0.51 ± 0.0
	0.89 ± 0.01
	0.07 ± 0.0
	0.04 ± 0.01
	0.46 ± 0.1

	aid_651820
	balanced
	94.3 ± 2.0
	0.8 ± 0.01
	0.88 ± 0.0
	0.25 ± 0.01
	0.14 ± 0.0
	0.14 ± 0.0

	
	imbalanced
	103.0 ± 0.8
	0.56 ± 0.0
	0.89 ± 0.0
	0.22 ± 0.0
	0.38 ± 0.01
	0.77 ± 0.04





Tables S2: Calculation of EF and EF-128 for each dataset. EF was calculated as the true positive rate divided by the rate of positives in the testing set. EF-128 is the number of actives in the top 128 compared to the expected number of actives in a random sample of 128 datapoints.
	ASSAY
	Model type
	EF
	EF-128

	aid_485314
	balanced
	4.01 ± 0.02
	30.24 ± 1.09

	
	imbalanced
	50.94 ± 2.87
	51.04 ± 2.07

	aid_485341
	balanced
	2.2 ± 0.08
	10.95 ± 5.76

	
	imbalanced
	56.66 ± 11.83
	19.11 ± 6.93

	aid_504466
	balanced
	4.73 ± 0.1
	31.7 ± 1.52

	
	imbalanced
	53.62 ± 1.97
	52.64 ± 2.28

	aid_624202
	balanced
	3.76 ± 0.04
	14.63 ± 2.0

	
	imbalanced
	43.05 ± 5.43
	28.71 ± 0.57

	aid_651820
	balanced
	3.43 ± 0.06
	11.67 ± 0.76

	
	imbalanced
	15.8 ± 0.63
	18.6 ± 0.47





Tabel S3: Results using a Random-Forest classifier. 
	ASSAY
	Model type
	PPV-128
	BA
	AUROC
	BEDROC (α=20)
	BEDROC (α=100)
	PPV

	aid_485314
	balanced
	61.0 ± 5.7
	0.81 ± 0.0
	0.88 ± 0.01
	0.25 ± 0.01
	0.08 ± 0.01
	0.06 ± 0.0

	
	imbalanced
	86.7 ± 9.0
	0.57 ± 0.01
	0.89 ± 0.01
	0.21 ± 0.02
	0.25 ± 0.03
	0.77 ± 0.03

	aid_485341
	balanced
	7.3 ± 1.9
	0.72 ± 0.02
	0.78 ± 0.02
	0.14 ± 0.01
	0.03 ± 0.0
	0.01 ± 0.0

	
	imbalanced
	13.0 ± 1.4
	0.50 ± 0.0
	0.72 ± 0.01
	0.06 ± 0.01
	0.01 ± 0.01
	0.23 ± 0.21

	aid_504466
	balanced
	54.3 ± 8.4
	0.84 ± 0.0
	0.92 ± 0.0
	0.28 ± 0.01
	0.10 ± 0.02
	0.07 ± 0.0

	
	imbalanced
	85.3 ± 3.4
	0.55 ± 0.0
	0.92 ± 0.0
	0.15 ± 0.01
	0.17 ± 0.02
	0.80 ± 0.03

	aid_624202
	balanced
	28.7 ± 2.1
	0.82 ± 0.01
	0.90 ± 0.0
	0.22 ± 0.0
	0.07 ± 0.0
	0.04 ± 0.0

	
	imbalanced
	45.7 ± 4.2
	0.51 ± 0.0
	0.89 ± 0.01
	0.07 ± 0.0
	0.04 ± 0.01
	0.46 ± 0.1

	aid_651820
	balanced
	75.0 ± 1.4
	0.79 ± 0.01
	0.88 ± 0.0
	0.25 ± 0.01
	0.14 ± 0.0
	0.14 ± 0.0

	
	imbalanced
	102.7 ± 1.2
	0.56 ± 0.0
	0.89 ± 0.0
	0.22 ± 0.0
	0.38 ± 0.01
	0.77 ± 0.04






Tabel S4: Results using a Deep Learning Dense Network (DL) classifier. 
	ASSAY
	Model type
	PPV-128
	BA
	AUROC
	BEDROC (α=20)
	BEDROC (α=100)
	PPV

	aid_485314
	balanced
	52.7 ± 1.5
	0.78 ± 0.0
	0.85 ± 0.01
	0.26 ± 0.01
	0.08 ± 0.01
	0.05 ± 0.0

	
	imbalanced
	73.0 ± 5.3
	0.62 ± 0.01
	0.81 ± 0.01
	0.22 ± 0.0
	0.25 ± 0.03
	0.48 ± 0.08

	aid_485341
	balanced
	9.0 ± 2.0
	0.67 ± 0.01
	0.74 ± 0.02
	0.16 ± 0.01
	0.03 ± 0.0
	0.01 ± 0.0

	
	imbalanced
	9.7 ± 2.0
	0.51 ± 0.0
	0.64 ± 0.03
	0.07 ± 0.01
	0.01 ± 0.01
	0.09 ± 0.01

	aid_504466
	balanced
	36.0 ± 2.7
	0.82 ± 0.01
	0.9 ± 0.0
	0.30 ± 0.01
	0.10 ± 0.02
	0.06 ± 0.0

	
	imbalanced
	91.3 ± 6.7
	0.66 ± 0.02
	0.9 ± 0.0
	0.17 ± 0.0
	0.17 ± 0.02
	0.6 ± 0.09

	aid_624202
	balanced
	13.0 ± 2.6
	0.78 ± 0.03
	0.86 ± 0.02
	0.25 ± 0.01
	0.07 ± 0.0
	0.04 ± 0.0

	
	imbalanced
	42.7 ± 5.7
	0.56 ± 0.01
	0.86 ± 0.02
	0.07 ± 0.01
	0.04 ± 0.01
	0.31 ± 0.04

	aid_651820
	balanced
	61.7 ± 4.0
	0.77 ± 0.0
	0.85 ± 0.0
	0.28 ± 0.0
	0.14 ± 0.0
	0.14 ± 0.01

	
	imbalanced
	101.3 ± 5.0
	0.65 ± 0.01
	0.85 ± 0.0
	0.21 ± 0.01
	0.38 ± 0.01
	0.55 ± 0.03



