XAl: Interpretability of Artificial Intelligence
to ensure Ethics in Drug Development
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Al / Ethics & Pharma

Little progress is being made to improve diversity in genomics

W 373 studies, up to 2009
European

Asian

African |0.57
Hispanic & Latin American |0.06
Pacific Islander 0.15
Arab & Middle Eastern 0]
Native peoples

Mixed 0

ATLAS Data & Fullerton. Nature, 2016

Dr. Nathwani added that he hoped to soon see Al systems that can help explain other Al systems-to solve

the “black box"” problem and produce explainable Al or XAL Both doctors and patients deserve a natural,

human explanation for a machine-made decision, he said.
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What are we talking about

Terminology Clarification

Understandability denotes the characteristic of a model to make a human
understand how the model works without explaining its internal structure or the
algorithmic means by which the model processes data internally

Comprehensibility: When conceived for ML models, refers to the abilit% of a learning
algorithm to represent its learned knowledge in a human understandable fashion.
(g) Given its difficult quantification, comprehensibility is normally tied to the
evaluation of the model complexity.

Interpretability: It is defined as the ability to explain or to provide the meaning in
understandable terms to a human.

Explainability: is associated with the notion of explanation as an interface between
humans and a decision maker that is, at the same time, both an accurate proxy of
the decision maker and comprehensible to humans.

Transparency: A model is considered to be transparent if by itself it is .
understandable. (...) Transparent models s) are divided into three categories:
simulatable models, decomposable models and algorithmically transparent models.
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XAl in the context of Patient Centricity
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XAl in the Pharma Context

Ground Truth
High Threshold (Labeled by Clinician) Low Threshold
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Food & Drug
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Figure 2: Overlay of FDA's TPLC approach on Al/ML workflow




Al & Interpretability

Questions Techniques
- What are the main variables? —) [Variable Importance ]
- How those variables impact Partial Dependence (PD) )
o
prediction: Individual Conditional Expectation (ICE) )
- How to explain a particular | Local Interpretable Model-agnostic
prediction? Explanation, Kernel SHAP, HyperSHAP
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ccuracy vs Interpretabilit

Hidden
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Input
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Bringing Ethics into the Analytic Lifecycle

Are unbiased inputs Are the rules fair and ethical? Are

Automated vs. supervised ) , , .
becoming biased? they making the model biased?

Can you explain how retraining - Is it becoming

the model is Workmg?

unethical or biased?
What bias is involved? Can you
=l €% ) explain your
E-E8 decision?
What data
was used to
Is there a proxy

make it?

for something -
that shouldn’t Discovery &

Development of
2
be used: ’.,

Analytics
s it fit for purpose?

s it biased? Is it @ Are defaults
representative? % < ethical?!
Where does the data come from? Is s it being used as

it sensitive? Can we use it? intended?
For what purpose?

Business
Value of
Analytics

Deployment &
Execution of
Analytics
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From Black Box to Trusty Al

Why do you do that..

Why didn’t you do differently..
When do you succeed..

When did you failed..

When do | trust you..

How do | correct an error..

BLACK BOX / WEAK Al

| understand why..

| understand why not..

| know when you will succeed..

| know when you will fail..
| know when | can trust you..

| know where you erred....

WEALTHY / TRUSTED Al
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Explanation
interfaces




Explainability & NLP Capabilities

i=  Bakeoff College Scorecard VDMML
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Model Interpretability Tab

Explain models in plain language
Project summaries using NLG

PD — Partial Dependency

LIME — Lcl. Interpret. Model-Ag. Expl.
ICE — Individual Conditional Expl.
SHAP — SHapley Additive exPlanations

Collaboration w/ Project Notes



