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What is interpretability? 

• Problem specific definition


• Which features are most important?


• Which part of the input is the model looking at?


• …


• Complex models more performant than simple models


• Why trade performance with interpretability?



Linear Models
• CoxPH, Logistic Regression, LASSO


• Most of the time, interpretability is the end-goal 

• Still not straightforward to interpret

? Time until heart failureBlood pressure medication 
(Lisinopril)

Feature TargetModel
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Linear Models
• CoxPH, Logistic Regression, LASSO


• Most of the time, interpretability is the end-goal 

• Still not straightforward to interpret

CoxPH Time until heart failureBlood pressure medication 
(Lisinopril)

Feature TargetModel

β = − 0.5
HR = exp(β) = 0.61

Causal/interventional interpretation?
Does Lisinopril reduce the HF by 0.39?
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Linear Models
• CoxPH, Logistic Regression, LASSO


• Most of the time, interpretability is the end-goal 

• Still not straightforward to interpret

Logistic Regression Diabetes (0/1)Body mass index (BMI)

Feature TargetModel

β = 0.09
OR = exp(β) = 1.09

For each unit increase in BMI, the odds 
of having diabetes increase by ~9% Associational



Linear Models
• CoxPH, Logistic Regression, LASSO


• Most of the time, interpretability is the end-goal 

• Still not straightforward to interpret

Logistic Regression Survival (0/1)Pneumonia (0/1)

Feature TargetModel

β = 0.2

Does having pneumonia 
increases the odds of survival?

Model fitted on ICU patients



Non-linear Models

• What does a parameter mean?



Non-linear Models

• What does a parameter mean?



Local vs. Global

• Global – describe the model entirely

• Local – explain model decision for a specific data point


• LIME


• Influence functions


• Saliency maps, GradCAM 

dS(β, x)
dxi



• Explain a single prediction 


• Explanation: Another simple model  


• Approximation to original model  around 

x0

g

f x0

LIME



• Explain a single prediction 


• Explanation: Another simple model  


• Approximation to original model  around 

x0

g

f x0

LIME

1. Define a neighborhood: 


2. For each , compute similarity 
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argming∈Gℒ( f, g, x0)
ℒ( f, x0, g(θ)) = ∑

x∈π(x0)

k(x, x0)( f(x) − g(x))2 + λ∑
i

θi
G is the family of linear functions 

How do you choose  σ1, σ2?



argming∈Gℒ( f, g, x0)
ℒ( f, x0, g(θ)) = ∑

x∈π(x0)

k(x, x0)( f(x) − g(x))2 + λ∑
i

θi
G is the family of linear functions 
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• Find training data points that are most influential on the 
prediction for a test point

Influence Functions
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Mechanistic Interpretability

https://transformer-circuits.pub/2024/scaling-monosemanticity/index.html

Which parts of the model get consistently 
activated in response to a concept?

https://transformer-circuits.pub/2024/scaling-monosemanticity/index.html

