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13 years since AlexNet, 8 since Attention and 3 since 
ChatGPT… Deep models are here to stay

AlexNet



Adoption has not only increased in volume but in 
sophistication.



Yes! Interpreting these models is necessary for trusting 
their predictions in high-stakes scenarios. 

https://www.itmastersmag.com/transformacion-digital/que-el-gdpr-no-sea-una-amenaza/
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Yes! Interpreting these models is necessary for trusting 
their predictions in high-stakes scenarios 

It can exploit shortcuts …

… be biased & unfair…

… and hallucinate



Games (2016) Sciences (2018)

Current models outperform human experts.
What do these models know that we don’t?



Transparency - AI Interpretability
Desideratum: Understanding the inner-workings of the decision-making process

Inputs

Predictions
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Discovery



Transparency - AI Interpretability
In practice: Relating inputs to outputs

Attribution

Inputs

Predictions
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Transparency - AI Interpretability
In practice: Relating inputs with outputs

Post-Hoc Attribution (XAI) ● Gradient and inversion-based methods
● Occlusion methods (e.g. RISE)
● Surrogate methods (e.g. LIME)



Transparency - AI Interpretability
Issue: Produced explanations are not always faithful

Post-Hoc Attribution (XAI) ● Gradient and inversion-based methods
● Occlusion methods (e.g. RISE)
● Surrogate methods (e.g. LIME)



Transparency - AI Interpretability
Design models that are interpretable in first place

Post-Hoc Attribution (XAI)

● XAI provides a false sense of security
● Not every problem requires a complex model



Transparency - AI Interpretability
Integrate explanation capabilities at design time

Post-Hoc Attribution (XAI)

● Decision Trees
● ProtoPNets
● Concept Bottleneck Models

Intrinsic



Transparency - AI Interpretability
Going from feature occurrence to understanding internal processes

Intrinsic (Mechanistic)Intrinsic



Transparency - AI Interpretability
From internal processes to understanding the whole

Intrinsic (Compositional)Intrinsic

Understand 
the whole



Early Interpretability Methods
José Oramas

From Classical to Mechanistic Interpretability
Ward Gauderis, José Oramas & Thomas Dooms

From Mechanistic to Compositional Interpretability
Ward Gauderis & Thomas Dooms

Coming up…


