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Context and motivations



Which hotel to choose ?

‘ Hotel $ % @& 0 i
N Ratz (h') 7 4 8 4 4 @
Abyss Hotel (h?) 4 7 4 6 6 ——
FormulaHun (k®) 5 6 5 6 6 =
look (h* 4 5 3
Overlook (h*) 7 3 DA
DM

We formalise a virtual analyst that will help him build a recommendation



Additive utility model

We associate with each criterion a monotonic linear value function U that represents its
importance for the DM. Hence the score of a hotel A

U(h) = u$(h$) + u%(h*) + Ueﬂa(hm) + U (hm) + ’U,W(hw)



Active elicitation

Do you prefer
the Ratz over
Abyss Hotel ?

Indeed!
Possible U @
=N
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Active elicitation

Do you prefer the
Formula Hun over
the Overlook ?
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Inconsistencies during active elicitation

It can happens as the DM :
® Has incomplete and uncertain preferences
® can make mistakes

® is not aligned with the DA’s model

But he has to be convinced by the final recommendation!



Objective

Formalise the DA

Conduct an active elicitation

Produce explanations

® Tolerant to inconsistencies y !
Contestable? JAZEEEE= =SSN

We present dialogue game scenarios between the DM and the DA



Possibilistic reminders



Possibilistic encapsulation [Adam and Destercke, 2024]

Definition (Possibilistic base)
I = {(qj(l)’a(l)), s ((ZS(m),a(m))}
With a) €]0, 1], degree of certainty and ¢/ linear inequality.

The « induce a pre-order on the preferential belief of the base

Definition (Strata of I')

I'=5,U---US] where each S; contains the most certain belief in I and S] the least
certain



Possibilities extend the flat base case

\ Knowledge/ base Possibilistic belief base
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Semantic of o)

Cardinal

gain 1
Ordinal
Pre-order between the different layers 0

0.6 : ¢V

0.4 : ¢ gain 0

al) is the maximum price of a ticket for this
game.



Possibilistic syntaxes for inference [Benferhat et al., 1999]

T = S U So U S3 U Sy

{oW}  {o@, 0B} {pW} {4, ¢}

Possibilistic inference mechanism associates a degree with each deduction

Build a consistent sub-base I'* following a deterministic mechanism

Some approaches remain tractable on a linear base [Gaudillier et al., 2025]

The MCS/MIS approaches are more complex and more expressive



Explaining a recommendation



Explanation via covers [Amoussou et al., 2025]

Decompose the preference between alternatives in a chain of preference between subset of
criteria

Ratz (7% 4% 8am 4@ 41%]) > FormulaHun (5% 65 5@ 60 61])
because, for all (or some !) totally possible U
U(Bam 4T 41) > U(5am 6T 61f)
and

U7 4%) > U5 6%)



Dialogue game scenarios



Why? locution: mixed-initiative dialogue [Horvitz, 1999]

over the Overlook

)

[ | recommend the Ratz




Hybrid locutions for explanation and elicitation

4 0
Everything else being equal, you
prefer (y:7, &&:8, $:4) over (y¥:4,
&3, $:7) at a certainty of

-
e N
However, | need to formulate
a hypothesis to claim that
you prefer (M:4, {|:4) over
(:3,1(:5). Do you agree?
N




Contestation

No, | disagree with
the second link




Conclusion



Conclusion

By combining decision theory, possibility theory and an explanation motor, we create a
promising framework in which formalise a dialogue game between a DM and a virtual DA.
The next steps of this work are :

® Formalise the dialogue game
® Implement such a framework

® Evaluate its impact on the recommendation process
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