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Abstract
In this report, the standard deviation (Std) of the results of our experiments are 

presented.

Experiments with synthetic dataset

Table S1. Comparison between the proposed models (LQBALI and LQBALII) and the random, 
LLR, AOD, CB, and LHCE models using synthetic data in terms of the standard deviation of the 
accuracy, sensitivity, and specificity results (in the form of Std(Acc)/Std(Sen)/Std(Spec)).

Fn. IR Random LLR AOD CB LHCE LQBALI LQBALII

F1
1

2.7/ 5.9/3.3 2.1/ 4.5/1.5 0.9/ 1.9/0.5 2.5/ 3.7/5.1 2.1/ 4.0/3.1 0.8/ 1.5/1.7 0.7/ 1.7/2.0
F2 1.2/ 5.9/5.6 1.3/ 4.8/5.6 0.7/ 1.3/0.0 1.4/ 6.0/6.0 1.3/ 7.2/7.1 1.3/ 4.6/5.3 1.6/ 2.5/2.7
F3 1.8/ 4.8/6.6 1.9/ 5.1/7.8 0.0/ 0.0/0.0 1.6/ 5.7/7.9 1.6/ 5.6/7.5 1.2/ 4.3/4.8 1.5/ 4.3/2.5

F1
2.33

2.0/ 6.4/2.4 2.0/ 7.4/0.9 0.7/ 2.3/0.8 5.2/ 4.7/8.5 2.2/ 7.2/2.3 0.8/ 2.4/0.5 0.6/ 1.5/0.7
F2 2.4/ 5.5/6.0 2.0/ 4.9/6.0 0.8/ 1.1/0.0 3.5/ 7.5/6.6 2.1/ 4.9/5.7 1.7/ 3.6/4.0 1.2/ 1.7/4.0
F3 2.0/ 6.5/8.2 1.8/ 5.4/7.8 0.0/ 0.0/0.0 2.2/ 5.9/7.9 2.1/ 7.1/8.7 1.9/ 5.2/7.1 2.0/ 3.5/3.0

F1
4

1.8/ 7.7/2.3 1.2/ 8.0/1.0 0.7/ 2.7/0.9 7.3/ 4.2/9.7 1.6/ 7.2/1.9 6.9/ 3.5/9.1 6.9/ 2.2/8.9
F2 1.8/ 2.9/3.7 3.1/ 5.0/5.9 1.3/ 1.5/0.2 5.2/ 8.2/7.2 2.7/ 4.7/6.5 6.3/ 10.0/9.0 6.1/ 9.2/6.4
F3 2.9/ 7.5/8.4 2.9/ 5.8/7.3 0.0/ 0.0/0.0 3.1/ 5.6/7.9 3.0/ 7.4/8.4 2.6/ 4.6/6.4 2.6/ 3.5/3.0

Experiments with Real imbalanced datasets
Lower datasets

Table S2. Comparison between the proposed models (LQBALI and LQBALII) and the random, 
LLR, CB, and LHCE models in terms of standard deviation of the accuracy, sensitivity, and 
specificity results (in the form of Std(Acc)/Std(Sen)/Std(Spec)) with imbalanced datasets with IR< 
9.

Ds. Random LLR CB LHCE LQBALI LQBALII

LD1 1.1/4.1/3.8 0.2/0.5/0.4 1.0/4.6/3.8 1.3/8.6/8.5 0.4/2.4/1.6 0.4/1.7/1.3
LD2 1.5/5.9/4.0 0.4/0.5/0.5 1.3/6.8/4.1 0.1/0.0/0.0 1.0/2.8/1.9 0.9/2.7/1.4
LD3 1.0/4.7/1.0 0.2/0.7/0.2 1.1/5.2/0.6 2.6/4.8/4.8 0.3/1.9/0.5 0.3/1.6/0.3
LD4 0.9/5.4/1.5 0.1/0.3/0.1 0.8/4.7/1.0 0.9/6.7/1.3 0.4/1.6/0.8 0.4/1.9/0.8
LD5 0.8/5.2/1.0 0.2/1.1/0.2 0.7/7.0/0.9 0.4/4.2/0.3 0.6/3.9/0.8 0.6/3.4/0.7
LD6 0.6/6.5/1.1 0.1/0.4/0.1 0.4/6.7/0.9 0.1/1.4/0.1 0.2/5.9/0.6 0.2/4.0/0.5
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Higher datasets

Table S3. Comparison between the proposed models (LQBALI and LQBALII) and the random, LLR, 
CB, and LHCE models in terms of the standard deviation of the accuracy, sensitivity, and specificity 
results (in the form of Std(Acc)/Std(Sen)/Std(Spec)) with imbalanced datasets with IR≥ 9.

Ds. Random LLR CB LHCE LQBALI LQBALII

HD1 0.7/6.5/0.7 0.4/4.2/0.1 0.5/6.4/0.6 0.6/6.3/0.5 0.2/1.4/0.3 0.1/1.0/0.2
HD2 1.0/2.2/1.3 0.7/0.9/0.8 0.9/1.7/1.1 0.5/1.0/0.7 1.6/3.3/2.1 1.4/3.9/1.9
HD3 0.5/7.1/0.4 0.3/4.0/0.1 0.4/5.1/0.5 0.4/6.8/0.4 0.3/4.9/0.1 0.1/1.8/0.1
HD4 0.3/6.9/0.3 0.0/0.0/0.0 0.3/5.7/0.1 0.3/7.6/0.2 0.3/2.2/0.3 0.3/1.7/0.3
HD5 0.4/4.8/0.6 0.0/0.0/0.0 0.5/3.7/0.6 0.4/4.3/0.5 0.1/5.4/0.2 0.1/6.7/0.2
HD6 0.1/6.1/0.2 0.0/0.0/0.0 0.0/3.3/0.1 0.1/5.4/0.2 0.1/6.7/0.1 0.1/7.5/0.2

Multi-class datasets
In Tables S4 and 5S, the standard deviations of the LLR algorithm results are zeros. 

This is because LLR selects the same points in all runs; therefore, the number of points 
selected for each class is constant. While the results of the other algorithms have some 
fluctuations because the results may change in each run.

Table S4. Comparison between the proposed model (LQBAL) and the random, LLR, CB, and 
LHCE models with multi-class imbalanced datasets, query budget 5%, and in terms of the standard 
deviation of the number of annotated points from each class.

Ds. Random LLR CB LHCE LQBAL

MD1 0.7/0.8/0.7 0.0/0.0/0.0 0.6/0.8/0.6 0.7/0.7/0.7 0.4/0.4/0.4
MD2 0.5/0.6/0.8 0.0/0.0/0.0 0.5/0.5/0.6 0.6/0.6/0.8 0.3/0.1/0.3
MD3 0.8/1.5/1.6 0/0/0 0.6/1.6/1.6 0.9/1.2/1.3 0.8/0.8/0.7
MD4 0.7/0.7/0.4/0.4/0.4/0.6 0.0/0.0/0.0/0.0/0.0/0.0 0.8/0.7/0.4/0.4/0.4/0.5 0.7/0.8/0.3/0.3/0.2/0.6 0.2/0.4/0.2/0.2/0.2/0.2
MD5 1.0/0.7/0.5/0.7/0.3/0.6/0.2/0.1 0.0/0.0/0.0/0.0/0.0/0.0/0.0/0.0 1.1/0.7/0.5/0.8/0.2/0.6/0.1/0.1 1.1/0.7/0.5/1.0/0.2/0.5/0.0/0.2 0.2/0.5/0.2/0.3/0.0/0.4/0.0/0.0

Table S5. Comparison between the proposed model (LQBAL) and the random, LLR, CB, and 
LHCE models with multi-class imbalanced datasets, query budget 10%, and in terms of the 
standard deviation of the number of annotated points from each class.

Ds. Random LLR CB LHCE LQBAL

MD1 0.9/1.0/0.9 0.0/0.0/0.0 0.9/1.0/1.0 0.7/0.7/0.7 0.6/0.7/0.6
MD2 0.7/0.8/1.0 0.0/0.0/0.0 0.8/0.7/1.0 0.6/0.6/0.8 0.2/0.2/0.3
MD3 1.0/1.8/2.0 0/0/0 0.8/3.0/3.1 0.9/1.2/1.3 0.9/0.9/1.1
MD4 1.0/1.1/0.7/0.4/0.5/0.7 0.0/0.0/0.0/0.0/0.0/0.0 1.0/1.0/0.5/0.5/0.5/0.8 0.7/0.8/0.3/0.3/0.2/0.6 0.5/0.6/0.5/0.4/0.3/0.3
MD5 1.6/1.0/0.6/1.0/0.4/0.8/0.2/0.2 0.0/0.0/0.0/0.0/0.0/0.0/0.0/0.0 1.4/1.1/0.8/1.2/0.3/0.9/0.2/0.3 1.1/0.7/0.5/1.0/0.2/0.5/0.0/0.2 0.7/0.5/0.3/0.6/0.1/0.5/0.1/0.0


