Beyond Yes or No: Results

Making Reliable Decisions and improving  Targeted sub-portfolios selected UQ achieved up to
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customers, with churn rates as low as 2.5%.
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Thus, we need to know when it's just guessing (i.e.
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. When regular machine learning gives a prediction, it
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does not tell you how confident it is, and that

Balanced accuracy (BA) for sub-portfolios obtained by crossing of the 8-quantiles for
Ue and 6-quantiles for U,. For example, 62.54 is the BA for the sub-portfolio
composed by profiles satisfying u,(x) being between 4th 8-quantile and 5th 8-quantile
and U,(x) being between 3th 5-quantile and 4th 5-quantile. The marketing manager
can then select sub portfolios based on U (x) an U,(x) according to his objectives in

missing "confidence information" is important in

situations where errors could be dangerous.

. New regulations (e.g. EU Al Act) emphasize torms of BA
trustworthy, unbiased models. % Applications

‘ With customer churn in insurance as a case study, o ldentify optimal sub portfolios with higher precision
we show how knowing a model's confidence can o scores
| | « Improve balanced accuracy by selecting customers
'mprove customer service. ) based on uncertainty levels

Methods e Enable human-m-the-loop decision making for high-

uncertainty cases
1. HEUQ (Heterogeneous Ensemble for Uncertainty S

Quantification) Discussion

O Quantifies uncertainty by assessing disagreement among * Enhanced decision-making with a nuanced understanding

An e.g. of binary classification. Multiple optimal hypothesis can exist in hypothesis space that can be

models used to classify. This Fig. shows how there can be multiple optimal hypothesis learned differently . of prediction confidence
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o Combines 6 diverse models to estimate Enabling more personalized customer service strategies

m Total Uncertainty : Model + Data O cotema conformal Class: ’ * Improving risk management through a better
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Al . tv- Data/Noi * Building trust in Al systems through confidence levels
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Ue(x) = Ug(x) + Uy(x)
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2 CP (C f I P d t ) ﬂ HEUQ Aleatoric portfolio optimization) (sub-portfolio optimization)
. ontrormal rFrediction :
m ' e d Tﬂ *d‘.‘",f*’"“'”tg' - 4) Uncertainty  Define
« e . « L. u and 7 prediction probabliity heuristics or other expert
O Transforms raw predictions into statistically sound ones y U e ek
: : , Binary Class ML Class
with a predefined confidence level Distrbution
Conformal Class:
O Provides calibrated uncertainty sets 0l =S
3. Sub Portfolio Selection based on UQ to optimize _ . _ .
This figure illustrates binary Conformal Prediction. With a 0.30 threshold, we predict This f.|gure demonstrates how an (-)rganlza.tlon can use uncertamty. |pformat!on ligelyy
accuracy Class 0 or Class 1 with 90% certainty. When confidence is low, the prediction is a set of ma?ch.me Iear-nlng models to effECt'YE|V bring_ humans into the deC|.S|o-n-mak|ng loop.
{Class 0, Class 1}, explicitly showing model uncertainty and preventing overconfident This is especially valuable for situations where the Al model's predictions are under-
confident. By highlighting these uncertain cases, the system can flag them for human

ecisions
< ’ HEC LIEGE Et Ias review, ensuring more reliable and informed decisions, particularly in critical
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