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Melanoma?
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Discovery

Goal

Investigating a trained classifier through generating counterfactual examples

Domain Knowledge Bias Education
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Problem Setup with a Synthetic Example

Ground truth
Concepts:

Floor Color: 
CYAN

Classifying:

“Colored Correctly”
or not?

Shape Color: 
RED

3D Shapes dataset [1]

Factors of variation: floor hue, wall hue, object hue, scale, shape, and orientation.

[1] Hyunjik Kim and Andriy Mnih. Disentangling by factorising. ICML, 2018.
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Method

[1] Singla, Sumedha, et al. "Explanation by Progressive Exaggeration." ICLR. 2020.
[2] Takeru Miyato and Masanori Koyama. cGANs with Projection Discriminator. ICLR 2018
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Interpreting the classifier f

Reconstruction

Cycle consistency

GAN loss [1]

Enforcing disentanglement

Overall Objective

Method

For simplifying the notation, let:

[1] Takeru Miyato and Masanori Koyama. cGANs with Projection Discriminator. ICLR 2018

Real / Fake?
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Validating Qualities of Concept Traversals
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Validating Qualities of Concept Traversals

Influence Realism Distinctness Substitutability Stability
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Investigating Alignment with Domain Knowledge

Ground truth
Concepts:

Classifying:

Melanoma
or

Benign?

[1] Darrell S Rigel, Robert J Friedman, Alfred W Kopf, and David Polsky. ABCDE—an evolving concept in the early detection of melanoma. 
Archives of dermatology, 141(8):1032–1034, 2005.
[2] Fitzpatrick, Thomas B. The validity and practicality of sun-reactive skin types I through VI. Archives of dermatology 124.6 (1988): 869-871.

Asymmetry Border Color Diameter

SynthDerm dataset:
● Inspired by real-world characteristics of melanoma: ABCDE of melanoma [1]
● Using Fitzpatrick (FP) scale [2]

Factors of variation: skin tone, lesion shape, lesion size, lesion location (vertical 
and horizontal), and whether there are surgical markings present.

Surgical 
Markings

Spurious 
Concept



11Asma Ghandeharioun
aghandeharioun@google.com

Identifying Biases

Correlated
Ground Truth

Concepts:

Classifying:

Smiling
or

not?

[1] Ziwei Liu, Ping Luo, Xiaogang Wang, and Xiaoou Tang. Deep learning face attributes in the 
wild. ICCV, 2015.

Bangs Blond hair

CelebA dataset [1]

40 annotated face attributes, such as smiling, hair color, bangs, glasses, 
wearing a hat, etc.
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Conclusions

● DISSECT: a novel counterfactual explanation approach that manifests several 
desirable properties outperforming baselines:

○ Influence
○ Realism
○ Distinctness
○ Substitutability
○ Stability

● Showcased effectiveness of this approach through extended experiments for:
○ Investigating alignment with domain knowledge,
○ Detecting potential biases of a classifier.

● Developed a set of explanation baselines inspired by generative disentanglement.
● Translated desirable explanation properties into measurable quantities applicable 

to counterfactual generation.


