
The 3 stages of

XAI
How explainability facilitates real world 

deployment of AI



The current generation of AI 
systems offer tremendous benefits, 
but their effectiveness will be 
limited by the machine’s 
inability to explain its decisions 
and actions to users

- David Gunning - DARPA/I2O XAI Program Update November 2017

https://www.darpa.mil/attachments/XAIProgramUpdate.pdf


Les systèmes d'IA ont vocation à 
interagir avec des utilisateurs 
humains : ils doivent donc être 
capables d'expliquer leur 
comportement, de justifier d'une 
certaine manière les décisions qu'ils 
prennent afin que les utilisateurs 
humains puissent comprendre leurs 
actions et leurs motivations.

- Intelligence Artificielle. Les défis actuels et l’action d’Inria

https://www.inria.fr/actualite/actualites-inria/intelligence-artificielle-les-defis-actuels-et-l-action-d-inria


Federal agencies [...] should [...] 
ensure that AI-based products or 
services purchased with Federal 
grant funds produce results in a 
sufficiently transparent fashion 
and are supported by evidence of 
efficacy and fairness.

- Preparing for the future of Artificial Intelligence

https://obamawhitehouse.archives.gov/sites/default/files/whitehouse_files/microsites/ostp/NSTC/preparing_for_the_future_of_ai.pdf


- Cédric Villani - Donner Un Sens À L'Intelligence Artificielle

En premier lieu, il faut accroître la 
transparence et l’auditabilité des 
systèmes autonomes d’une part, en 
développant les capacités 
nécessaires pour observer, 
comprendre et auditer leur 
fonctionnement et, d’autre part, en 
investissant massivement dans 
la recherche sur l’explicabilité.

https://www.aiforhumanity.fr/pdfs/9782111457089_Rapport_Villani_accessible.pdf


L’explicabilité est importante parce 
qu’elle apporte la confiance. Si on 
est capable d’expliquer 
pourquoi et comment on fait les 
choses, ça enlève le côté 
magique.

- Luc Julia - L'intelligence artificielle n'existe pas

https://www.kaggle.com/learn/machine-learning-explainability


Many important decisions are made 
by humans. For these decisions, 
insights can be more valuable 
than predictions.

In practice, showing insights [...] 
will help build trust, even 
among people with little deep 
knowledge of data science.

- Dan Becker - Data Scientist, Instructor @ Kaggle

https://www.kaggle.com/learn/machine-learning-explainability


When it comes to create AI for 
critical systems, trustability and 
certifiability are mandatory.

- David Sadek - XAI, a game changer for AI in production @ AI Night 2019

Explanations are mandatory 
when AI empowers humans to 
perform complex tasks

- Antoine Buhl - XAI, a game changer for AI in production @ AI Night 2019

https://www.craft.ai/blog/ai-night-2019-explainable-ai-workshop/
https://www.craft.ai/blog/ai-night-2019-explainable-ai-workshop/




IA Explique toi ! Quand la performance ne suffit pas

https://www.quantmetry.com/les-livres-blancs/








How XAI makes a 
difference?



What’s an explanation?
Tim Miller - Explanation in Artificial Intelligence: Insights from the Social Sciences

People look for explanations to improve their 
understanding of someone or something so that they can 
derive stable model that can be used for prediction and 
control

- Fritz Heider, Australian psychologist

1. Answer to “Why?” questions
2. Answer with contrastive explanations
3. Biased towards the explainee

https://arxiv.org/pdf/1706.07269.pdf


SuperDataScience - Artificial Neural Networks - How do Neural Networks Work?
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p = f(w1f(w11s + w21b + w31d + w41a) + 
            w2f(w12s + w22b + w32d + w42a) + ... )

Non-explainable AI != Non-deterministic AI

https://www.superdatascience.com/blogs/artificial-neural-networks-how-do-neural-networks-work


Non-explainable AI != Non-deterministic AI
Alexey Kurakin, Ian Goodfellow, Samy Bengio - Adversarial examples in the physical world

https://arxiv.org/abs/1607.02533


The 3 stages of XAI



Stage I

Explainable building process

Involve Business Experts

Acceptability + Performances



Stage I

Some tools

Visualization
Simulation

Offline debugging tools
 + upper stages tools



Stage I

Saliency Maps
[Ribeiro, M. T., S. Singh, et C. Guestrin (2016)]

Visualize important 
regions of an image



Stage I

Seq2Seq-Vis
[Strobelt, H., S. Gehrmann, M. Behrisch, A. 

Perer, H. Pfister, et A. M. Rush (2018)]

Translation system 
debugger & 

visualizer



Stage II

Explainable decisions

Follow Least Surprise Principle

Trust + Traceability



Stage II

Some tools

Local explanation generation 
(TreeInterpreter, LIME, SHAP…)

[Saabas, A. (2014); Ribeiro, M. T., S. Singh, et C. Guestrin (2016a); Lundberg, S. M. et 
S.-I. Lee (2017)]

+ upper stages tools



Stage II

SHAP
[Scott M. Lundberg, Su-In Lee - A Unified Approach to Interpreting Model Predictions - NeurIPS 2017]

1. Select business understandable features

2. Fit a explainable model approximating the actual model



Stage II

Banking fraud detection

Leveraging SHAP

Explainability = Insights + 
Traceability



Conso ECS ?

Volume ECS mensuel

Oui

>= 0.5 m3

Régression Vol ECS sur 
12 mois

DJ mensuels

>= 0.065

OK

>= 8.05°

MEDIOCRE

< 0.5 m3

OK ou MEDIOCRE

< 0.065

MEDIOCRE ou KO

< 8.05°

N/A

NonNon

Stage II

Energy manager assistant

Decision Tree to generate 
contrastive explanations

Explainability = Productivity



Stage III

Explainable decision process

Enable interoperability with business 
logic

Automation + Certifiability



Stage III

Some tools

Globally explainable models 
(Decision Trees, Business Rules, 

Regressions, …)



Stage III

Energy coach

Household consumption predictive 
model used as a knowledge base

Explainability = Interface with 
symbolic systems



How can we evaluate explainability?

- John F. Kennedy

Not because they are 
easy, but because they 
are hard

Challenges



Improve the performances of XAI
Improve Data Engineering

New Machine Learning approaches
Hybrid models

- John F. Kennedy

Not because they are 
easy, but because they 
are hard

Challenges



Stage I
Explainable building process

Facilitate acceptance

Stage II
Explainable decisions

Foster trusts with users & supervisors

Stage III
Explainable decision process

Enable interoperability with business logic 



We set sail on this new sea because 
there is new knowledge to be 
gained, and new rights to be won, 
and they must be won and used for 
the progress of all people.

Explainability is an opportunity
Regulation is coming

No system in production below stage II

- John F. Kennedy

Takeaways




