A. Additional Model Training Details

The specifications for the model training have been pro-
vided in Tables 2 to Table 4.

Hyperparams.CIFAR-10 FER+ CHD

optimizer adam adam RMSProp

loss Cross- Cross- MSE
entropy entropy

metric accuracy accuracy MAE

learning rate  0.001 0.001 0.001

train sam- 50000 28559 12750

ples

validation 9500 3579 4250

samples

test samples 500 3573 4250

train batch 2048 2048 4096

size

validation 2048 2048 4096

batch size

Table 2. Hyperparameter used to train the miniVGG16 on CIFAR-
10, FER+ and California Housing Dataset (CHD). MSE: Mean
Squared Error, MAE: Mean Absolute Error.

Augmentation CIFAR-10 FER+
width shift range 0.1 0.1
height shift range 0.1 0.1
shear range 0.1 -
Zoom range 0.1 0.1
horizontal flip True True
rescale 1/255 1/255
rotation range - 30

Table 3. Data augmentation applied to CIFAR-10 and FER+.

Hyperparameter Search Space
#ofunitsinalayer {1,2,4,6, 8}

# of layers {1,2,3,4,5}

# of epochs {10, 50, 100, 150}
optimizer {‘SGD’, ‘RMSProp’,

‘Adam’}

Table 4. Search space used for the hyperparameter tuning con-
ducted for the MLP.

B. Additional Insertion/Deletion Curves

The Area Under Curve (AUCs) for the pixel insertion and
deletion metrics for CIFAR-10 and FER+ are provided in
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Figure 7. Parallel plot depicting the results of hyperparameter
search conducted for creating an MLP. The optimum values of the
hyperparameters are provided in the table below the plot.

Trial D num_units optimizer num_of_layers epochs. mae mse

2413133161116, 6.0000 rmsprop 3.0000 50000 010339 0021090

Figure 8. Scatter plot depicting the results of hyperparameter
search conducted for creating an MLP. The optimum values of the
hyperparameters are provided in the table below the plot.

Table 5. Additionally, the class specific pixel insertion and
deletion curves for FER+ are shown in Figure 10.

C. Additional Example Explanations

Additional examples of explanation uncertainty (similar to
Figures 4 and 5) have been provided in Figures 11 - 16 for
both the CIFAR10 and FER+ datasets. It should be noted
that the heatmaps in the additional examples are not nor-
malized, unlike the figures in the main paper which have
proper normalization.
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Figure 9. Pixel flipping curves for Deep Ensemble (columns 1-2), MC-Dropout (columns 3-4), MC-DropConnect (columns 5-6), and
Flipout (columns 7-8) for CIFAR-10. The columns 1, 3, 5, and 7 depict the deletion curves whereas the columns 2, 4, 6, and 8 depict the
insertion curves. From top to bottom, the rows show the following heatmaps and the explanation methods they correspond to: (i) u-GBP

(i) o-GBP (iii) p-IG (iv) o-IC.
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Figure 10. Pixel flipping curves for Deep Ensemble (columns 1-2), MC-Dropout (columns 3-4), MC-DropConnect (columns 5-6), and
Flipout (columns 7-8) for FER+. The columns 1, 3, 5, and 7 depict the deletion curves whereas the columns 2, 4, 6, and 8 depict the
insertion curves. From top to bottom, the rows show the following heatmaps and the explanation methods they correspond to: (i) u-GBP
(ii) o-GBP (iii) p-1G (iv) o-1G.



CIFAR10 FER+
truck frog bird cat deer plane ship auto dog horse contempt sadness neutral surprise anger  happy fear disgust
(+-) (+-) (+-) (+-) (+-) +-) (+-) (+-) (+-) (+-) +-) (+-) (+-) (+-) +-) (+-) (+-) (+-)
4-GBP-Ensemble 080 0.62 086 0.65 048 052 040 047 047 052 034 0.69 061 053 059 057 030 041 052 056 024 035 025 029 028 036 033 035 031 032 040 044 027 030 029 025
O -GBP-Ensemble 078 059 0.87 0.69 047 051 040 045 045 050 034 066 0.62 051 059 056 031 039 051 054 025 034 025 028 028 035 033 034 032 032 040 043 027 029 031 024
J4-1G-Ensemble 079 072 086 073 048 053 040 047 046 056 043 0.62 058 062 057 073 032 043 058 065 031 035 027 030 034 039 038 042 034 035 043 040 032 037 035 033
o -IG-Ensemble 078 0.66 086 077 048 051 039 045 048 054 040 054 056 0.59 057 0.68 032 041 058 056 033 035 027 030 033 038 038 041 034 035 043 041 031 036 035 033
4-GBP-Dropout 069 029 086 039 056 039 045 025 053 029 037 045 0.65 033 068 038 030 019 042 024 046 038 034 037 048 048 040 021 046 033 038 022 028 011 039 024
o -GBP-Dropout 070 029 085 040 053 040 044 027 052 032 038 041 062 034 066 038 028 0.9 043 023 045 036 037 033 048 043 039 021 047 031 041 022 031 0.8 033 021
f4-1G-Dropout 075 038 082 048 054 039 043 028 061 035 047 038 056 040 069 049 039 0.9 056 034 046 041 036 032 049 043 040 026 046 036 045 024 030 0.16 045 031
& -1G-Dropout 073 036 0.83 050 059 037 039 027 060 036 047 032 057 041 066 047 036 0.17 051 031 047 039 037 031 048 042 044 028 044 036 045 025 031 020 044 029
4-GBP-DropConnect 071 029 085 036 047 029 050 029 0.64 025 036 051 069 025 070 029 041 033 052 024 021 029 022 025 023 027 021 023 021 025 027 034 016 0.19 0.16 023
o -GBP-DropConnect 069 030 085 042 045 029 045 030 063 029 033 044 069 025 067 028 037 030 049 023 0.19 028 023 025 023 027 021 025 023 023 027 036 016 0.18 0.16 021
4-1G-DropConnect 072 038 085 042 050 025 046 032 062 033 046 041 0.63 033 064 049 043 037 063 035 028 022 030 024 031 026 032 024 026 023 039 028 027 024 031 020
& -1G-DropConnect 072 034 083 046 043 025 038 032 065 036 045 030 062 031 065 047 042 031 060 033 029 025 029 023 030 026 034 024 026 022 037 028 028 026 026 021
4-GBP-Flipout 070 027 092 039 059 038 051 033 051 022 045 039 059 020 073 035 031 023 0.55 025 027 032 031 029 032 033 046 027 027 025 032 024 039 028 028 0.9
o -GBP-Flipout 061 026 092 047 057 040 044 034 051 023 041 032 059 020 069 033 029 022 0.54 022 030 031 030 030 032 035 045 027 026 026 032 025 036 024 029 021
4-1G-Flipout 070 036 089 049 061 042 048 036 0.58 029 048 026 052 022 067 044 041 021 0.64 029 030 031 035 033 040 036 048 033 030 026 044 022 039 033 029 032
o -1G-Flipout 069 035 088 052 0.60 042 043 040 056 029 049 024 056 020 066 044 038 022 0.64 029 038 032 035 036 040 039 048 035 029 029 047 023 039 032 031 032

Table 5. Class-wise AUCs for the pixel flipping plots for CIFAR-10 (columns 1-10) and FER+ (columns 11-18). The + and the - denote
the pixel insertion and pixel deletion metrics respectively. The combination of the uncertainty estimation methods (Deep Ensemble, MC-
Dropout, MC-DropConnect and Flipout, explanation methods (Guided BackPropagation (GBP) and Integrated Gradients (IG)), and type
of explanation heatmap (mean (1) and standard deviation (o)) are listed along the rows.
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Figure 11. Example explanations of an airplane from CIFAR-10. Figure 14. Example explanations of a happy person from FER+.
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Figure 12. Example explanations of a deer from CIFAR-10. Figure 15. Example explanations of an angry person from FER+.
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Figure 13. Example explanations of a dog taken from CIFAR-10. Figure 16. Example explanations of a neutral person from FER+.



