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Assumptions:

{ * X’s are mutually independent

Y ] * Final decison depends solely

. on the sign of Y
Y s % * Every point is reachable by

. an action (modifying the
N values of some X)

\\ optimal counterfactual o Optimal CF minimizes some
AN distance (e.g. Euclidian norm)

< * The cost of an action is
defined by the distance
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Causal Framework

5

. Main differences:

Y sl .

* X’s are no longer independent

‘ el . * The cost of an action depeml.s only on
1 fhunggs over causes, not their effects. It
T, I 4 innherits the structure of the causal model
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X,’s change \?J}- Example: If someone changes their job, their
causes X to shift ‘\006 salary will likely change as a consequence.
\. J \

\o%
AN Qc)?
& X 1

In real-world scenarios, actions require time to produce
any change, and time has its own cost.

Problem 1: Not accounting for time
could introduce hidden biases in
recommendation algorithms.

Problem 2: The cost of time could be
differently perceived by individuals

(e.g. age groups).
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Problem 3: If an action takes too
much time, it might be considered
non-actionable.

@ : time required to observe effect
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Time-Aware Recourse

Julia aims to join a public housing
renovation program covering /0%
of costs, expiring in 6 months.

Her loan request for the remaining
30% is denied by the bank.

Savings What steps can she take to obtain

Cost of action

Time-weighted Graph
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We integrate the temporal dimension by equipping an additional graph that
considers the required timeframe for the action to have an effect.

[Beretta I., Cinquini M., The importance of Time in Causal Algorithmic Recourse, 2023]

> the loan within the deadline?

x, Dynamical Systems

Objectives:
", Y >3 * Represent the model as a
M3 dynamical causal system
Y * Generalize Causal Effect to

study its evolution over time

 Redefine interventional
and counterfactual queries
accordingly

 Extend Algorithmic Recourse
in the time-aware causal
framework

Work in progress!
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