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Allll

Metric Vanilla Oversample | Reweighing | Adversarial | FairNeuron FairSmote ROC RUNNER

AP 0.781 £ 0.009 | 0.767 £ 0.011 | 0.720 £ 0.016 | 0.765 £ 0.015 | 0.787 £ 0.002 | 0.781 £ 0.009 | 0.646 £ 0.012 | 0.766 £ 0.011

Adult ACC 0.850 £ 0.005 | 0.825 £ 0.005 | 0.811 £ 0.010 | 0.823 £ 0.010 | 0.857 £ 0.001 | 0.852 £ 0.005 | 0.845 £ 0.005 | 0.838 £ 0.005
ADP 0.170 £ 0.021 | 0.080 £ 0.013 | 0.102 £ 0.023 | 0.066 £ 0.011 | 0.171 £ 0.000 | 0.146 £ 0.021 | 0.082 £ 0.010 | 0.048 + 0.012

AP 0.643 £ 0.004 | 0.634 = 0.008 | 0.637 £ 0.003 | 0.640 £ 0.010 | 0.649 £ 0.001 | 0.632 £ 0.007 | 0.501 £ 0.012 | 0.623 £ 0.008

COMPAS ACC 0.655 £ 0.003 | 0.651 £ 0.007 | 0.643 £ 0.005 | 0.653 £ 0.010 | 0.658 £ 0.002 | 0.654 £ 0.005 | 0.636 = 0.007 | 0.649 £ 0.006
ADP 0.174 £ 0.009 | 0.140 £ 0.018 | 0.029 £ 0.017 | 0.125 £ 0.074 | 0.190 £ 0.008 | 0.166 £ 0.018 | 0.049 £ 0.012 | 0.006 = 0.004

AP 0.797 £0.023 | 0.791 £ 0.013 | 0.811 £ 0.008 | 0.863 £ 0.003 | 0.846 £ 0.003 | 0.811 £0.019 | 0.792 £ 0.015 | 0.840 £ 0.009

Credit ACC 0.682 £ 0.036 | 0.655 +0.034 | 0.608 + 0.030 | 0.687 £ 0.015 | 0.711 £ 0.006 | 0.660 £ 0.018 | 0.695 = 0.019 | 0.654 £ 0.017
ADP 0.134 £ 0.027 | 0.109 £ 0.037 | 0.139 £ 0.035 | 0.124 £ 0.052 | 0.156 £ 0.018 | 0.161 £ 0.049 | 0.150 £ 0.030 | 0.056 + 0.029

AP 0.924 £ 0.005 | 0.927 £ 0.004 | 0.930 £ 0.002 | 0.918 £ 0.007 | 0.927 £ 0.004 | 0.913 £ 0.008 | 0.879 £ 0.003 | 0.924 £+ 0.003

LSAC ACC 0.839 £ 0.007 | 0.842 £ 0.003 | 0.758 £ 0.016 | 0.836 £ 0.006 | 0.855 + 0.008 | 0.823 £ 0.014 | 0.847 £ 0.001 | 0.840 £+ 0.002
ADP 0.007 £ 0.004 | 0.008 £ 0.006 | 0.008 £ 0.005 | 0.023 £ 0.211 | 0.005 £ 0.001 | 0.007 £ 0.004 | 0.004 £ 0.003 | 0.004 + 0.003
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Allll

Metric Vanilla Oversample | Reweighing | Adversarial | FairNeuron FairSmote ROC RUNNER

AP 0.779 £ 0.013 | 0.762 £ 0.010 | 0.762 £ 0.010 | 0.761 £ 0.014 | 0.786 £ 0.001 | 0.785 £ 0.010 | 0.600 £ 0.016 | 0.767 £ 0.012

Adult ACC 0.850 £ 0.004 | 0.819 £ 0.006 | 0.819 £ 0.006 | 0.749 £ 0.159 | 0.857 £ 0.001 | 0.852 = 0.003 | 0.825 £ 0.007 | 0.813 = 0.008
AEO 0.096 £ 0.038 | 0.141 £ 0.024 | 0.141 £ 0.024 | 0.102 £ 0.047 | 0.138 £ 0.004 | 0.104 = 0.038 | 0.145 £ 0.029 | 0.082 + 0.023

AP 0.641 £ 0.006 | 0.645 £ 0.014 | 0.645 £ 0.014 | 0.643 £ 0.005 | 0.649 £ 0.001 | 0.635 = 0.004 | 0.523 £0.012 | 0.637 £ 0.007

COMPAS ACC 0.653 £ 0.005 | 0.653 £ 0.007 | 0.653 £ 0.007 | 0.653 £ 0.006 | 0.658 £ 0.002 | 0.654 £ 0.006 | 0.636 £ 0.008 | 0.651 £ 0.004
AEO 0.348 + 0.045 | 0.156 £ 0.017 | 0.156 £ 0.017 | 0.057 £0.017 | 0.353 £ 0.020 | 0.318 £ 0.039 | 0.246 £ 0.040 | 0.046 + 0.015

AP 0.788 £ 0.014 | 0.784 £ 0.009 | 0.784 + 0.009 | 0.861 = 0.005 | 0.843 £ 0.006 | 0.808 = 0.023 | 0.764 £ 0.032 | 0.838 = 0.017

Credit ACC 0.650 £ 0.019 | 0.639 £ 0.022 | 0.639 £ 0.022 | 0.612 £ 0.013 | 0.721 £ 0.006 | 0.634 = 0.021 | 0.636 £ 0.030 | 0.660 = 0.120
AEO 0.343 £ 0.068 | 0.260 £ 0.099 | 0.260 £ 0.099 | 0.197 £ 0.037 | 0.442 £ 0.001 | 0.297 £ 0.106 | 0.250 £ 0.098 | 0.179 + 0.090

AP 0.925 £ 0.004 | 0.930 £ 0.001 | 0.930 £ 0.001 | 0.913 £ 0.006 | 0.926 £ 0.003 | 0.916 = 0.009 | 0.864 £ 0.006 | 0.908 = 0.004

LSAC ACC 0.841 £ 0.003 | 0.762 £ 0.013 | 0.762 £ 0.013 | 0.695 £ 0.024 | 0.855 £ 0.008 | 0.823 £ 0.025 | 0.700 £ 0.024 | 0.671 £ 0.011
AEO 0.024 £ 0.013 | 0.023 £ 0.009 | 0.023 £ 0.009 | 0.024 £ 0.016 | 0.037 £ 0.005 | 0.048 £ 0.011 | 0.029 £ 0.011 | 0.018 + 0.020
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Adversarial FairNeuron FairSmote RUNNER
epochs | time | epochs | time_{D} | time_{R} | time | epochs | time | epochs | time
Adult 15 83.4s 10 692.2s 36.7s 728.9s 5 100.9s 5 66.5s
COMPAS 15 22.7s 10 201.9s 15.5s 217.4s 5 15.5s 5 19.4s
Credit 15 21.4s 10 106.4s 10.7s 117.1s 8 10.1s 5 9.8s
LSAC 15 35.5s 10 345.1s 25.4s 370.5s 5 26.4s 5 22.9s
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Table 5: Results of "wavy hair" classification.

Metric Vanilla Oversample | Adversarial | FairNeuron RUNNER
AP 0.829 £ 0.011 | 0.801 £ 0.039 | 0.806 £ 0.051 | 0.817 £ 0.015 | 0.805 = 0.050
ACC | 0.783 £0.019 | 0.780 £ 0.036 | 0.771 £ 0.039 | 0.775 £ 0.026 | 0.771 = 0.049
ADP | 0.250 £ 0.036 | 0.253 £ 0.064 | 0.241 £ 0.054 | 0.245 = 0.049 | 0.239 + 0.086

Metric Vanilla Oversample | Adversarial | FairNeuron RUNNER
AP 0.724 £ 0.044 | 0.774 £ 0.025 | 0.748 £ 0.041 | 0.766 £ 0.071 | 0.776 £ 0.013
ACC | 0.701 £0.025 | 0.747 £ 0.061 | 0.715 £ 0.072 | 0.739 £ 0.053 | 0.733 + 0.088
AEO | 0.219 = 0.070 | 0.089 £ 0.067 | 0.097 = 0.054 | 0.269 £ 0.099 | 0.078 £ 0.040 4
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Table 4: Results of "attractive" classification.

Metric Vanilla Oversample | Adversarial | FairNeuron RUNNER
AP 0.881 = 0.024 | 0.894 + 0.015 | 0.859 + 0.033 | 0.880 = 0.024 | 0.866 = 0.008
ACC | 0.780 = 0.037 | 0.800 £ 0.017 | 0.756 £ 0.040 | 0.783 = 0.035 | 0.766 + 0.009
ADP | 0.450 £ 0.019 | 0.451 £ 0.018 | 0.282 + 0.021 | 0.448 £ 0.018 | 0.215 + 0.016
Metric Vanilla Oversample | Adversarial | FairNeuron RUNNER
AP 0.821 £ 0.031 | 0.864 + 0.003 | 0.813 £ 0.022 | 0.837 £ 0.041 | 0.867 £ 0.006
ACC | 0.718 £0.034 | 0.769 £ 0.010 | 0.711 £ 0.024 | 0.734 £ 0.036 | 0.781 = 0.005
AEO | 0.496 = 0.055 | 0.056 £ 0.011 | 0.134 £ 0.035 | 0.513 £ 0.036 | 0.050 + 0.013 25
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Table 6: Comparison of various hyperparameter k settings Table 7: Comparison of various hyperparameter k settings

on the Adult Dataset. on the CelebA Dataset for "attractive" classification.
Adult 5% 10% 20% 50% CelebA 5% 10% 20% 50%

AP 0.766 £ 0.013 | 0.766 £ 0.011 | 0.762 £ 0.008 | 0.751 £ 0.013 AP 0.858 +£ 0.006 | 0.861 £ 0.007 | 0.860 £ 0.004 | 0.866 £ 0.008
ACC | 0.839 £ 0.006 | 0.838 + 0.005 | 0.836 £ 0.005 | 0.833 £ 0.005 ACC 0.751 £0.019 | 0.761 £ 0.019 | 0.758 £ 0.016 | 0.766 + 0.009
ADP 0.053 £ 0.011 | 0.048 £ 0.012 | 0.042 £ 0.012 | 0.023 + 0.014 ADP 0.189 £ 0.033 | 0.197 = 0.020 | 0.202 +£ 0.029 | 0.215 £ 0.016

5% 10% 20% 50% 5% 10% 20% 50%

AP 0.762 £ 0.013 | 0.767 £ 0.012 | 0.763 £ 0.014 | 0.762 £ 0.009 AP 0.865 + 0.007 | 0.861 £ 0.012 | 0.867 = 0.006 | 0.863 + 0.009
ACC | 0.810 £ 0.006 | 0.813 £ 0.008 | 0.814 £ 0.004 | 0.807 £ 0.005 ACC 0.775 £ 0.012 | 0.773 £ 0.011 | 0.781 = 0.005 | 0.774 £ 0.010
AEO | 0.073 £ 0.026 | 0.082 £ 0.023 | 0.085 + 0.026 | 0.082 + 0.027 AEO 0.068 £ 0.023 | 0.053 £ 0.013 | 0.050 £ 0.013 | 0.064 £ 0.025
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Figure 3: Neuron discrimination on the Adult Dataset on the ADP and AEO metric.
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Figure 4: Neuron discrimination on the CelebA Dataset on the ADP and AEO metric.
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Figure 5: Dropout results on the Adult and CelebA Dataset under the ADP and AEO metric.
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