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Informatics and Interdisciplinary

Systems Division

Optimal decision-making

with stochastic information

In a stochastic system, a good method does not always produce good results. This makes it
difficult to assess the effectiveness of the method. As a result, we often rely on our intuition
and experience to make decisions that “seems good.” Our goal is to provide mathematical

evidence for what seems good.

Assistant Professor
Katsuhisa Ouchi

Completed my Ph.D. in
informatics at Kyoto
University. | have been in
my current position since
2024. My area of research
is stochastic models.

>> Beginnings of my path to
academia

My academic focus has been consistent since | was a
student. Before joining a lab, | was leaning towards a lab
specializing in optimization. However, during the selection
process, | realized my true interest was in decision-making.
| then chose a lab focused on stochastic models. It is wise
to deeply consider your interests before deciding on your
future path.

Pioneering Fusion Engineeri m

>> In the Future

Our study aims to provide the
theoretical evidence for decision-
making. This enables us to select
the best option in a reproducible
manner. Moreover, by automating
the process of decision-making, we
can free up resources.

>> After Graduation

You can develop the ability to
approach challenges with a
mathematical mindset. This skill is
crucial for effective decision-
making, and its applications are
not limited to engineering but span
a wide range of disciplines,
including business administration

Motivation

In a stochastic system, making decisions is difficult

Choose options “seem good” by intuition and experience

Good method?
Need a mathematical evidence for the decision P lick?
Ex. $100 entry, 1% chance to win $9,999 %

Negative expected value, so it's not worth it

Ex. $100 entry, 1% chance to win $10,001
Positive expected value, but with a risk of ruin

-> You should consider the probability of ruin l

The fundamental motivation for our study.
Expected value is a representive and powerful
decision criteria. Our goal is to identify and derive
the appropriate decision criteria for a given
situation.

PageRank
Search engines should prioritize more important pages
-= Define the importance of web pages by PageRank

Desirable properties of high-ranking pages
® Receiving many backlinks
® Receiving backlinks from high-ranking pages
® Receiving curated backlinks
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Defining importance as “things that are rated
as important are important” creates a circular
dependency problem. PageRank solves this
probelem.
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