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Where you can find me
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How I came to FAU
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Bachelor mathematics
Master computer science

Research assistant in the field of 
deep learning

PhD “Deep learning in 
business analytics”

Research stay for machine learning 
for preventive care

Professor for data analytics



Main objective of my research: Translate data into better decisions in health care.
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We use data analytics to support doctors in their job and improve the treatments of 
patients

● The digitalization of health care is still 
in its infancy

● Doctors
… take handwritten notes
… send medical results by mail
… have to be present for medical 
examination
… scan through thousands of CT 
scans

● Treatments are prescribed based on
… simple guidelines
… risk charts 
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[1] https://www.cdc.gov/diabetes/library/features/prediabetes-1-in-3.html

[2] Adam G. Tabák et. al. (2012) Prediabetes: A high-risk state for developing diabetes, Lancet, 379(9833): 2279–2290

[3] https://www.diabetes.org/resources/statistics/cost-diabetes

More than 88 million adults in the U.S. have 
prediabetes.1

Up to 70% of individuals with prediabetes will 
eventually develop diabetes.2

$1 in $7 health care dollars is spent treating 
diabetes and its complications.3

Prediabetes

No prediabetes

One in three adults in the U.S. have prediabetes[1]
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[1] Diabetes Prevention Program (2002) Description of lifestyle intervention. Diabetes Care 25(12):2165-2171.

Preventive care aims at managing risk factors 
before the future onset of a disease.

Personalized lifestyle coaching can reduce the 
risk of a future onset of type II diabetes by 
58% on average.1
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Preventive care

Costly preventive measures are effective, but it is prohibitively costly to provide to all.

Time

Preventive care can reduce the risk of a future onset
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The organization is confronted with the 
decision problem of allocating preventive 
treatments to a subset of the population 
{1,...,N}.

The objective is to maximize the number of 
prevented diseases.

Which patient 
to treat? A health organization has a limited budget B 

that allows to provide preventive treatments 
to k patients.

Allocation problem for preventive care
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● We build a decision model using 

machine learning that consistently 

outperforms current practice and 

the naive baseline.

● When treating 10% of the 

prediabetic population, our decision 

model prevents ~2.8 times more 

onsets of diseases.

● In a U.S. wide setting, this 

translates into 96,000 fewer onsets 

for our decision model compared to 

current practice.1

[1] Following Tabak et al. (2012) Prediabetes: A high-risk state for developing diabetes. Lancet. 379(9833): 2279–2290, we assume a conversion rate to full diabetes of 10% per year.

Prevented diseases for varying budget constraints
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Open thesis = Where can we work together
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Over time, the patient’s health status hopefully 
improves and the hospital can think about 
releasing the patient.

But when is the optimal time to release?

How long should 
a patient be in 
the hospital?

In a hospital’s daily business, patients come to 
get treatment, surgery, ... 

Open thesis = Where can we work together
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Open thesis = Where can we work together

Inform doctor of estimated 
optimal time

● Include doctor’s 
constraints

● Include hospital 
constraints

● Optimize the discharge 
time

Forecast patient’s health 
in the future



What’s in for you
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We are currently writing a grant proposal about the previous subject together with Prof. Freimut Bodendorf 
(Chair of Information Systems, FAU) and Prof. Nilmini Wickramasinghe (Professor Digital 
Health,  Swinburne University of Technology, Melbourne) which includes a master’s thesis for next year.

● You will visit Melbourne (flight and living expenses covered)
● Learn about machine learning on real-world data 
● Improve decisions of hospitals
● Grant proposal including student’s name will be submitted in few weeks

If you are interest, send me an 
email mathias.kraus@fau.de 
including some information 
about you (I don’t care too much 
about grades but motivation) 

mailto:mathias.kraus@fau.de


Objectives of my teaching: Teach hands-on data science and machine learning

13



Offered courses this semester
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Bachelor-level Business 
Analytics:
Technologien, 
Methoden und 
Konzepte

Lecture + 
Exercise, 
Written Exam

5 ECTS Taught in 
German (slides 
and material in 
English)

Master-level Development of 
Deep Vision 
Systems

Lecture + 
Exercise, 
Project Seminar

5 ECTS Taught in 
English



Open student assistant position
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We are hiring students to support in teaching and research. Depending on your knowledge and interests 
you can 

● Improve your programming skills by supporting research or exercises

● Get a feeling if the academic path is something to consider for you

● Collaborate and become co-author on research papers



Contact
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Prof. Dr. Mathias Kraus
School of Business, Economics and Society
Assistant Professorship for Data Analytics
Room 5.431
Lange Gasse 20
90403 Nürnberg
Tel: 0911/5302-289
E-Mail: mathias.kraus@fau.de

https://www.data-analytics.rw.fau.eu/


