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Problem: How can we best support decision makers
from different problem domains find their best
compromise solution to problems with multiple

conflicting criteria?




”% How I would typically go about this
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”% It is the l]anguage that is complicated here
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But what language to choose? What could we all be
familiar with?

I want you to be able to appreciate the contributions of
my thesis!




’Lf Sausages! Or rather, the process of making them.
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’Lf We can put anything in a grinder to make a sausage...
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UM . and we all have our preferences when it comes to the
perfect sausage...

Cheap!

|
Perfect amount of cheese! Perfectly crunchy!

Perfectly juicy!
Perfectly spicy!

No pineapple!
Good quality!

Low carbon emissions!

Ethically produced!

Perfect meat content! Perfect meat substitute content!
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..but what to put into the grinder to get the perfect
sausage?

But how to make
my perfect
sausage?

ey

Only using meat produces a
very bad texture...

The texture is now nice, and the
pineapple gives a nice zing, but
I would still prefer a little bit
more spice...
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B There are also trade-offs and constraints when it comes
to making sausages

Constraints ] ?

Trade-offs
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So are we just left to the mercy of guess work?
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Ml Instead of guessing, we can optimize!
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A An interactive multiobjective optimization method is
like a chef supporting you find your best sausage

Ahh, yes! Sausage C is
quite delicious, but
perhaps it could be spicier.

I want a sausage with a balance
between a crunchy texture and
juiciness. Make it sweet, and not
too spicy.

Coming right your way sir! Here are some samples.

Let me know what you think.

he spiciness and texture is
great, but why are these so
oily? My heart is going to

explode...

These are indeed spicy, but
why is their texture so
mushy? I want them to be

firmer!

Here are some sausages that
are both spicy and firmer in
texture.

Here are more sausages like C,
with varying degrees of
spiciness.
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/A But do chefs have the tools to meet our needs, and do we
have the means to best express our preferences?

I.. 1. T d-do not know sir. I cannot
say sir. This is what I was able to
cook based on the ingredients

We do not have all day! Make
your mind up already, or I am
going to shove this sausage into

your éfié}em

I want a... I do not know...
maybe... no... perhaps...

What is this?! I just pecified the
kind of sausage I want. This is
not it! Why did you bring me
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M My thesis: A collection of four peer-reviewed and
published research articles

* In three of the articles, | have studied how we can improve interactive multiobjective optimization methods
(chefs making us sausages on request) so that the decision maker (us, or a customer wanting the sausages) can
better express their preferences and understand why they get the kind of solutions (sausages) as they do.

o | have approached these problems by leveraging the concept of so-called explainability.

* In one of the articles, | discuss a software framework for developing interactive multiobjective optimization
methods.
o You can think of this as a toolbox to train different kinds of chefs, giving them better customer service skills,
but also make them more approachable, so that we can express our sausage preferences easier.
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A Article 1: Towards explainable interactive
multiobjective optimization: R-XIMO

* Explainability has been used to enhance an interactive multiobjective optimization method to better support the
decison maker in providing preferences, and understanding the connection of the preferences to the computed
solutions.

In that case, I suggest you give
up on the healthiness of the
sausage a little bit.

Ahh, yes! Sausage Cis
quite delicious, but
perhaps it could be spicier.

Seems reasonable.I am ready to accept a
sausage that is a little bit unhealthier than
now, if the spiciness will increase and the
texture will stay somewhat the same!

Excellent choice, sir!
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/ Article 2: Interactively learning the preferences of a
% decision maker in multiobjective optimization utilizing
belief-rules

* A rule-based machine learning model has been used to learn the preferences of a decision maker through pair-
wise comparisons. However, the explainability of the model requires further investigations.

Say no more! I know exactly
what you want!

I definitely like sausage A
over sausage B.

Really? That seems very convenient. But
how do you know what I want exactly based
on my expressed preferences?
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Article 3: Exploring the explainable aspects and
performance of a learnable evolutionary multiobjective
optimization method

* Explainability has been utilized to provide deeper insights about preferred solutions. This can support the
decision maker both in better understanding the solutions and the model of the problem.

¢

They all have a large amount of
meat with a hefty dose of
spices. They have also a lot of
tortilla chips in them.

So these are the type of

sausages I prefer.
Interesting. What can you
tell me about them?

Indeed, sir. Let us review

Tortilla chips you say? I happen to be a sausage >
the recipe together....

expert, and if these sausages have a lot of
tortilla chips in them, then the texture should be
much crunchier! The cooking process and recipe
should be checked for errors.
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Article 4: DESDEO: The modular and open source

% framework for interactive multiobjective optimization

« DESDEQO, an open source software framework for
interactive multiobjective optimization, has been

developed.

 DESDEO has played a key role in the research and
development of Articles 1-3.

» DESDEO also offers tools and means to research
and implement further interactive methods with
explainability.



% Confession: I do not actually study sausages
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B The methods and ideas proposed in my thesis can be
applied in many different applications
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The research in my thesis can help decision makers from
different problem domains find their best compromise
solution to problems with multiple conflicting criteria.

Most importantly, my research can make the process
explainable and transparent.

The best compromise is the one we can understand, and
justify to others and ourselves!
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