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I - Problem

e Auditing: veritying compliance

e Discrimination: Gender, Age, Ethnicity using Fitzpatrick
classes |1}

DeepLabV3 [4]
-—

e Image dataset (biases & attribute-laden)

Komeans Pre-processing +

ResNet50 Model Architecture

e Bias definition : distribution equivalence for:
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Stage 1

Overhead Network

D({G}) ~ B(p), compared with
expected distribution (i.e., gender : p = %)

2. Equal representation test (two sensitive variables):
D({Fitz|G = Male}) ~ D({Fitz|G = Female})

Stage 2 Stage 3 Stage 4 Stage 5
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e Insuring result : statistical guarantees

1. x? test |
2. CLT-based test Hyperparameter GAN  CelebA
3. Wasserstein-based test [3] N » Skin information (ITA..) +0.6 1+0.2
o - Overhead network choice +3.7 +4.2
e Scale -> Prediction -> ML -> Error-aware robustness = = Qkin mask 1.7 11.92
S e w0 o0 oo W uom Removing background +0.1 +1.8
11 - D hibiti . GAN & CelebA Latent space size (2048) +1.9 +2.7
- Dataset exhibition: ele

Figure 3: Learning sample size impact
on the Network accuracy (Fitzpatrick Table 2: Impact of hyperparameters and archi-

Age distribution  0-2 3-9 10-19 20-29 30-39 40-49 50-59 60-69 70+
Real / Expected 2 12 17 17 15 13 11 8 7 classification). The by-one-accuracy tecture for neural network designed to classity
Predicted CelebA 0 0.3 3 48 26 11 / 4 01 includes predictions for the true class the Fitzpatrick scale on the GAN and CelebA
Predicted GAN 0.3 4 6 61 29 1 2 0.3 0.0

as well as the directly adjacent classes. Jatasets.

Table 1 Age dlstrlbutlon real estimated & predicted |3| (70) (Left GAN, Right CelebA)

IV - Uncertainty aware statistical tests

Accuracy / Precision (%)
Men (M) : 97 %
—3% permutation with W
V knowing predicted M : 93 %

(Xpits | Xa =M}

Women (W) : 95 %
— 5% permutation with M

V knowing predicted W : 85 %
{XFitz. | Xag = W} < 15% replacement
r~UXFitz | Xag =W, Xprea = False)

Gender (G)

Fitzpatrick class V
given G (Fitz.y)

Figure 1: Fitzpatrick classification (5 class) from the left to Statistical test:

l“ight Phototype I, II, III—IV, V, VI. The first row is GAN known - Chi2 - Mean test - Wasserstein test
dataset, the second is the CelebA dataset. (manual)/\v/v
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Figure 2: Probablh.ty density of ITA given the Fitzpatrick class. Condor class Fitzpatrick class V
Gan left, CelebA right.
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