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that in particular the change-of-measure step is prone to outliers.

As a remedy, we propose a step-by-step robustification, which in each step replaces the
respective function by a suitable alternative (robust) function.

For the filtering step, we extend results from Ruckdeschel (2010) and in the M-step use
strategies known to be useful in the context of Gaussian location-scale models.

This model is implemented to R in a new package robHMM, which reflects the modu-
larity of the algorithm by providing infra-structure, such that each step-function can easily
be substituted by new functions given by the user.

We apply this algorithm in an asset allocation problem in discrete time analogue to
Erlwein et al (2009) with the rationale to better handle possible peaks or missings in asset
returns, limiting their impact on optimal parameter estimates.

The parameter estimates obtained are in turn used to make investment decisions be-

tween growth or value stocks within a regime-switching framework.
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Optimally Robust Kalman Filtering. Technical Report

joint work with:

Erlwein-Sayer, C. (Fraunhofer ITWM, Financial Mathematics, Kaiserslautern)
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Humboldt-Universitat zu Berlin, Institut fiir Mathematik, Berlin

CONFIDENCE SETS IN NONPARAMETRIC CALIBRATION OF
EXPONENTIAL LVY MODELS

In this talk, we consider the calibration of exponential Lévy models, that is the log
price of an asset is described by a Lévy process. We consider Lévy processes with a jump
component of finite intensity and absolutely continuous jump measure.

The observations of the calibration method are prices of vanilla options with fixed ma-
turity and different strike prices. First, the exponent of the Lévy-Khintchine representation
is estimated and subsequently also the volatility, the drift and the Lévy density. The esti-
mators are based on a cut-off scheme in the spectral domain.

We show that the estimators of the volatility and of the drift are asymptotically normally
distributed. We also derive asymptotic normality for the pointwise estimation of the Lévy
density and study the joint distribution of these estimators. Finally, the results on the
asymptotic distribution of the estimators allow us to construct confidence intervals and

confidence sets.
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Stefan Tappe
Leibniz Universitat Hannover, Institut fiir Mathematische Stochastik, Hannover

TEMPERED STABLE DISTRIBUTIONS AND APPLICATIONS TO FINANCIAL
MATHEMATICS

We investigate the class of tempered stable distributions and present applications
to financial mathematics. Our analysis of tempered stable distributions includes limit
distributions, parameter estimation and the study of their densities. Afterwards, we deal
with stock price models driven by tempered stable processes and are concerned with the
existence of appropriate martingale measures as well as option pricing.

joint work with:
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LIKELIHOOD METHODS IN FINANCE: ROBUSTNESS OF OPTION PRICES

Abstract: In this talk we are concerned with robustness of option prices. We consider an
[t6 type stochastic process with deterministic volatility to model a risky asset in a financial
market and options of a certain structure which depend only on the terminal value of the
underlying risky asset. Our aim is to analyze the influence of missppecification of the
volatility on the option price.

To this end, we present a result which allows to represent the underlying price process by a
statistical experiment. With the help of this observation and the notion of L;-differentiabilty
from statistics we find that the gradient, that means a direction of disturbance of the
volatility for which the option price shows strong reactions, is given by a multiple of the

corresponding volatility.

Mathias Trabs
Humboldt-Universitat zu Berlin, Institut fiir Mathematik, Berlin
CALIBRATION OF SELF-DECOMPOSABLE LVY MODELS

We study the nonparametric calibration of exponential, self-decomposable Lévy models,
whose jump density can be characterized by the k-function, which is typically nonsmooth
at zero. Prices of European put and call options are observed. On the one hand the
estimation of the drift, of the activity measure o := k(0+) + k£(0—) and of analogous
parameters for the derivatives of the k-function are considered and on the other hand we
estimate the k-function outside of a neighborhood of zero. Minimax convergence rates are
derived. Since the rates depend on «, we construct estimators adapting to this unknown
parameter. Our estimation method is based on spectral representations of the observed
prices and on a regularization by cutting off high frequencies. Finally, the procedure is
applied to simulations and real data.
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Almut Veraart
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STOCHASTIC VOLATILITY OF VOLATILITY AND VARIANCE RISK PREMIA

This paper introduces a new class of stochastic volatility models which allows for stochastic
volatility of volatility. Such models are given by volatility modulated non—Gaussian Ornstein
Uhlenbeck processes. We study the probabilistic properties of such models both under the
physical and under the risk neutral probability measure, where we focus in particular on the
role of the volatility of volatility component in the integrated variance. Further, we show
that the volatility of volatility component can be used to account for the leverage effect
in a novel way. We show how our model can account for long memory and we discuss
extensions to the class of volatility modulated supOU processes.

One of the key results in the paper is an explicit formula for the variance risk premium in
our new stochastic volatility model. That formula reveals that any stochastic dynamics of
the variance risk premium have to come from a stochastic volatility of volatility component
— provided the physical and the risk neutral probability measures are related through a
structure preserving change of measure. This result indicates that (stochastic) volatility of
volatility is a key component in a stochastic volatility model since it essentially drives the
stochastic dynamics of the variance risk premium. These results are in accordance with

recent empirical findings on the dynamics of variance risk premia.

joint work with:
Barndorff-Nielsen, O.E. (Aarhus University, Department of Mathematical Sciences, Aarhus)

Mathias Vetter
Ruhr-Universitdt Bochum, Fakultat fiir Mathematik, Bochum

ESTIMATION OF INTEGRATED VOLATILITY OF VOLATILITY WITH
APPLICATIONS TO GOODNESS-OF-FIT TESTING

In this talk we are concerned with non-parametric inference on the volatility of volatility
process in stochastic volatility models. Based on increments of spot volatility estimators we
obtain an estimator for its integrated version, for which both feasible and infeasible central
limit theorems can be proven and for which the optimal rate n=1/* is attained. These CLTs
can be used to decide whether a certain stochastic volatility model is appropriate or not,

and to illustrate these methods we apply our results to goodness-of-fit testing.
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Rudolf Griibel
Leibniz Universitdt Hannover, Hannover

KOMBINATORISCHE MARKOV-KETTEN

Unter einer kombinatorischen Familie F' verstehen wir eine Menge von Objekten x mit
einem GréBenparameter ¢(x) € N; Beispiele sind Permutationen von {1,...,n}, Biume
oder allgemeiner Graphen mit n Knoten, und Partitionen der Zahl n oder der Menge
{1,...,n}. Eine Markov-Kette ist ein stochastischer Prozess X = (X,,),en, bei dem die
zukiinftige Entwicklung X, 11, X,12,... von der bisherigen Geschichte Xi,..., X, nur
tiber X,, abhdngt. Von einer zu F' adaptierten kombinatorischen Markov-Kette schlieRlich
sprechen wir, wenn F' der Wertebereich der ZufallsgroBen ist und dariiber hinaus X, auf
die Menge F,, := {z € F': ¢(x) = n} der Objekte der GréRe n konzentriert ist.

Diese Kombination von zwei einfachen und grundlegenden Konzepten (beide werden in
den niedersidchsischen Rahmenrichtlinien fiir die gymnasiale Oberstufe genannt) fiihrt auf
eine Reihe von interessanten Fragestellungen, beispielsweise:

(a) Gibt es zu F ein X derart, dass X,, auf F;, gleichverteilt ist? Die Kette soll dabei
eine in der Regel zusdtzlich vorhandene projektive Struktur der kombinatorischen Familie

beriicksichtigen. Konkret: Wie mischt man ein Kartenspiel induktiv?

(b) Kombinatorische Markov-Ketten ergeben sich hiufig als Output eines sequentiellen
Algorithmus bei zufilligem Input. Wie analysiert man Funktionale der diskreten Struktur,
beispielsweise die Pfadlange oder das Unterbaumprofil der von ‘Quicksort’ erzeugten bindren
Biume?

(c) Lasst sich F' durch X sinnvoll abschlieBen? Als Modell kann der durch den euk-
lidischen Abstand erzwungene Ubergang von den rationalen zu den reellen Zahlen dienen.
Wie sehen ggf. die zugehdrigen unendlich groBen kombinatorischen Objekte aus?

In dem Vortrag soll der Weg von einfachen Ausgangsproblemen zur aktuellen Forschung

skizziert werden, Motto: Vom Kartenmischen zur Fields-Medaille.
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