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An EMS Applied Mathematics school,
funded by TU Dresden’s Institutional Strategy

The European Summer School in Financial Mathematics aims at bringing together the most talented young
researchers in mathematical finance. The successful applicants will be sponsored for their travel and living
expenses during the summer school.

For its tenth anniversary, the European Summer School in Financial Mathematics will be held in Dresden at
the Institute of Mathematical Stochastics on the campus of TU Dresden.

The Summer School is centred around four advanced courses related to two main topics:

1. Models for volatility in financial markets based on rough stochastic processes such as fractional
Brownian motion

2. Mathematical methods for markets with transaction costs.

Student presentations and discussion sessions will allow participants to engage with each other and discuss
their current research.

One of the aims of the Summer School is to encourage active cooperation and collaboration in mathematical
finance among European institutions. We very much count on the members of the Scientific Committee for
their support in achieving this aim.

This school belongs to the series of the EMS Applied Mathematics schools. We gratefully acknowledge
funding by TU Dresden's Institutional Strategy which is part of the Excellence Initiative of the German Federal
and State Governments.
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Main Lecture Courses

The summer school will be structured around two main topics:
Topic 1: ‘Rough volatility’

The recent topic of rough volatility connects the microstructure of financial markets with the large-scale
behavior of volatility. This approach results in parsimonious models that are consistent across different
time-scales and show remarkable agreement with econometric data. The necessary mathematical theory
involves processes with rough paths and hence leaves the conventional semi-martingale framework of
mathematical finance.

Lecturers:
s Jim Gatheral (Baruch College New York)

o Lecture 1 (pdf)

o Lecture 1 (Jupyter Notebook)

o Lecture 2 (pdf)

o Lecture 2 (Jupyter Notebook)

o fast simulation of rBergomi (.zip)

o Lecture 3 (pdf)
o Lecture 3 (Jupyter Notebook)

» Mathieu Rosenbaum (Ecole Polytechnigue)

o Lecture 1 (pdf)
o Lecture 2 (pdf)
o Lecture 3 (pdf)

Topic 2: ‘Models with transaction costs’

Common mathematical models of financial markets ignore many of the complexities and frictions that are
relevant in reality. Transaction costs are a significant example of such a friction, and also play a role in the
context of market regulation. For financial mathematics, the presence of transaction costs raises the
challenge to adapt classic results on hedging and portfolio optimization to a new setting. For some
problems, an asymptotic approach proves useful, in which transaction costs are treated as a small
perturbation of a frictionless model.

Lecturers:
s Johannes Muhle-Karbe (University of Michigan):

‘Equilibrium Models with Transaction Costs'

Abstract: How do changes in market structure or regulatory measures like a transaction tax affect
asset prices? To answer such questions, one needs to consider ‘equilibrium models’. This means
that prices are not directly specified in reduced form, but instead determined endogenously by
matching supply and demand. This lecture series surveys recent progress in this direction.

o Lecture 1 (pdf)
o Lecture 2 (pdf)
o Lecture 3 (pdf)

Walter Schachermayer (University of Vienna)

‘The Asymptotic Theory of Transaction Costs'

Abstract: We present recent progress on portfolio optimization under proportional transaction costs.
Special emphasis will be laid on the following aspects: (i) the asymptotic behaviour when transaction
costs tend to zero and (i) the case of price processes which fail to be semi-martingales such as
fractional Brownian motion.

The lectures are based on Lecture Notes which appear in the EMS Series in 2017.

o Lecture notes can be found on Walter Schachermayer's webpage (publication Nr. 166)




Schedule

Mini courses

& The mini courses will take place from Monday to Thursday from 9:00 - 12:00 and from 14:00 - 17:00 with coffee breaks in
between. On Friday, the summer school will end at 15:30.

# The schedule of the summer school can be found here.
Social program

= Moday evening: the welcome reception will take place in the restaurant of the guest house.

& Wednesday: We will take a river cruise on the river Elbe, lasting approximately from 14:00 to 17:00. Coffee/Tea and Cake
will be served on the boat.

Participation Fee is 30 EUR (regular) or 23 EUR (with valid student 1D).



Organising and scientific committees

Organising committee

Bruno Bouchard
Stefano De Marco
Martin Keller-Ressel
Mathieu Rosenbaum
Nizar Touzi
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Local Organisers

Paolo Di Tella
Martin Haubold
Martin Keller-Ressel
Stephanie Margang
Cindy Rihling
Robert Wardenga
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Scientific committee

The Scientific Committee consists of European leaders and representatives of financial mathematics. We warmly thank them for
their encouragement and for accepting to be part of this committee.

Peter Bank Peter Imkeller Wolfgang Runggaldier Mete Soner
Tomas Bijork Youri Kabanov Walter Schachermayer Josef Teichmann
Santiago Carillo Ralf Korn Martin Schweizer Albert Shiryasv
Mark Davis Nicole El Karoui Gilles Pages Huyen Pham
Marco Frittelli Damien Lamberton Bernard Lapeyre Lukas Stettner

David Hobson Bernt @ksendal Denis Talay Chris Rogers
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