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Programme for today

‣ Introduce myself and my research


‣ Brief XAI introduction


‣ Attribution methods that provide recourse and are robust cannot exist


‣ The risk of counterfactual explanations


‣ Conclusion
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Short introduction



Short Introduction
‣ PhD student at the UvA: Formalising Explainable AI


‣ Previously, MSc in Mathematics & worked at Amsterdam Data Collective 


‣ All work presented was created in collaboration with:
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Dr. Tim van Erven Dr. Rianne de Heide Dr. Damien Garreau



Explainable Artificial Intelligence




Leading example 
Setting

Loan application process:


‣(A) provides (P) with a set of features:





‣(P) has an automated decision system 







‣(A) get decision and an explanation from (P)


x =
x1
⋮
xd

f

f(x) = 1 if accepted
f(x) = − 1 if not

2 parties:


‣Credit Loan Applicant (A)


‣Credit Loan Provider (P)
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Call for XAI

‣ Fairness: Biases can be detected 
earlier


‣ Trustworthiness


‣ Increases reliability 


‣ Regulation

Some Reasons



Explosion
Explanations



Examples
Explanations

‣ Highlight important features 


‣ Counterfactual explanation


‣ Caption generation


‣ Example based


‣ Activation Probing



Some issues
Explanations

‣ Easily manipulated


‣ Disagreement problem


‣ Post-Hoc can be unfaithful 



Call for Rigor
Explanations

‣ Mythos of model interpretability, 
[Lipton, 2017]


‣ Towards a rigorous science of 
interpretable machine learning, 
[Doshi-Velez, Kim, 2017]

“Interpretability research suffers from an over-
reliance on intuition-based approaches that risk

—and in some cases have caused—illusory 
progress and misleading conclusions”, 


[Leavitt, Morcos, 2020]



Attribution methods & 


Counterfactual methods



Attribution method <latexit sha1_base64="6dFZao1IOs4Q5BeWJEjm8dVvPcY="></latexit>
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Attribute how important each feature was


‣Positive value (typically) means that feature 
correlates positively with the outcome


‣Negative value (typically) means that feature 
correlates negatively with the outcome


Not always the correct interpretation!

“Your income of € 40 000 contributed positively.  

However, your 5 different credit cards contributed 
negatively”



Attribution methods
Pictures 

Text 

Examples

‣ LIME


‣ SHAP


‣ …



Attribution methods
Examples

‣ Grad-Cam


‣ SmoothGrad


‣ Integrated Gradients


‣ …



Counterfactual method

‣Tell (A) how to change the decision from -1 to +1


‣Minimal cost for (A)


‣Provide Recourse
“If you would have had an income of € 40 000 

instead of €35 000, 
your loan request would have been approved.”



Attribution methods that provide 
recourse cannot be robust




Desirable properties

There are 2 desirable properties:


‣Explanations need to be robust: 

‣If features are similar, explanations should be similar


‣Explanations should act as counterfactuals (Recourse 
sensitive):


‣Positive attribution -> increase that value 

‣Negative attribution -> decrease that value


‣Goal: change the decision from -1 to 1


Attribution methods

f(x) = − 1
f(x) = 1



Loan Applicant Example

“Your income of € 40 000 contributed positively.  

However, your 5 different credit cards 
contributed negatively”

Robustness

Features:

‣ Income: 40.000

‣ Creditcards: 5

‣ …

‣ Gender: Female

‣

Features:

‣ Income: 40.000

‣ Creditcards: 5

‣ …

‣ Gender: Male

‣



“If I decrease my number of credit cards, 
I will get the loan!

Loan Applicant Example
Recourse sensitivity

“Your income of € 40 000 contributed positively.  

However, your 5 different credit cards 
contributed negatively”



Attribution methods cannot always


• Be Robust


• Provide Recourse 

Impossibility result



Attribution methods cannot always


• Provide recourse 


• Be robust

Impossibility result

Specifically, 

‣ Someone develops an attribution method

‣ I can construct a classifier, for which


‣ Either robustness fails,

‣ Or recourse sensitivity,




In general,


‣ Very difficult to check,


‣ Pretty easy to break

A taste of hope

There are models , that

‣ Allow attributions

‣ Which are


‣ robustness,

‣ recourse sensitivity,


‣ Linear models

‣ Monotone models

f



Risk of Recourse



Counterfactual methods

‣Forget about attribution methods for now

‣Consider Counterfactual Explanations


‣What happens when we look at the population?


No Attribution methods



Counterfactual methods
No Attribution methods

Denied Accepted



Counterfactual methods
No Attribution methods

Denied Accepted

Counterfactual 
explanations



The risk of recourse

‣What happens when we look at the population?

‣Underlying data distribution changes!

‣Modelling assumptions are violated!


Accuracy will drop in most cases! 



The risk of recourse

‣What happens when we look at the population?

‣Underlying data distribution changes!

‣Modelling assumptions are violated!


Accuracy will drop in most cases! 



The risk of recourse

Can (P) strategise against this accuracy drop? 

‣ Need to assume that not everyone gets an 
explanation


Strategising against

Yes and No

Too much effort



The risk of recourse
Strategising against

Too much effort Too much effort Too much effort

Exactly the same people get a 
loan 

More effort



Practical implications



Practical implications

‣ Define the goal of your explanation, then pick a method


‣ When using attribution methods, be careful interpreting the scores


‣ When using counterfactual methods, ask the question


‣ “How harmful is misclassification?”


‣ Whenever possible build simple models, increase complexity when 
necessary!



Some references
‣ Mythos of model interpretability, [Lipton, 2017]


‣ Towards a rigorous science of interpretable machine learning, [Doshi-Velez, 
Kim, 2017]


‣ Towards falsifiable interpretability research [Leavitt, Morcos, 2020]


‣ Attribution-based Explanations that Provide Recourse Cannot be Robust [F, De 
Heide, van Erven, 2022]


‣ The Risks of Recourse in Binary Classification [F, Garreau, van Erven, 2023]



Thank you for your attention!


