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Foreword

The organizing committee is delighted to welcome you to Angers for the conference
Advanced Methods in Mathematical Finance, which is organized by the University of Angers,
the University of Rennes and the University of Le Mans. Its aim is to bring together experts
in Financial Mathematics, fostering interactions and enabling them to share their knowledge
with young researchers. During the conference, invited lectures and talks will highlight recent
advances in Mathematical Finance and its practical applications, to make the link between
these two �elds.

We also hope that this conference will be an opportunity for you to visit Angers and its
area : the cultural and historical heritage of the Anjou region is very rich and we encourage
you to make the most of it during your stay.

The organizers wish to acknowledge the �nancial support of : the Mayor of Angers, the
University of Angers, the CNRS Laboratory LAREMA, the Bachelier Society, the LABEX
of the University of Rennes, Angers Loire Métropole, the Panorisk project of the region Pays
de la Loire and the Dé�math project of the Research Federation of "Mathématiques des Pays
de la Loire".

Thanks are also due to the members of the scienti�c committee for their help to guarantee
the scienti�c quality of the conference. The members of the organizing committee are also
thankful to Alexandra Le Petitcorps, Jacquelin Charbonnel, Rodolphe Garbit and Frédéric
Proïa for their hard work in order to prepare the conference.

Finally, we are very grateful to all of you for attending and making the conference wor-
thwhile by your contributions.



Tuesday, 28th August
L. Chaumont, F. Panloup, Y. Kabanov and P. Spreij as chairmen

8 h30 9 h00 8 Welcome (by L. Chaumont)

9 h00 9 h40 L Albert Shiryaev
(Steklov Mathematical Institute and Moscow State University)

9 h40 10 h20 L Hans Föllmer
(Humboldt University of Berlin)

1 Co�ee break

10 h50 11 h20 Ò Masaaki Fukasawa
(Osaka University)

11 h20 11 h50 Ò Marvin Mueller
(ETH Zurich)

11 h50 12 h20 Ò Marina Kleptsyna
(Université du Maine)

Õ Lunch & break

14 h00 14 h30 Ò Nicole El Karoui
(Université Sorbonne-Université)

14 h30 15 h00 Ò Ljudmila Bordag
(University of Applied Sciences Zittau/Gorlitz)

15 h00 15 h30 Ò Monique Jeanblanc
(Université d'Evry)

1 Co�ee break

16 h00 16 h30 Ò Anna Aksamit
(University of Sydney)

16 h30 17 h00 Ò Yuchao Dong
(Université d'Angers)

Õ Break

17 h10 17 h40 Ò Alexander Gushchin
(Steklov Mathematical Institute)

17 h40 18 h10 Ò Yuri Kabanov
(Université de Franche-Comté and Moscow State University)

19 h00 . . . Õ Visit of the Galerie David d'Angers

L 40 minutes Ò 30 minutes



Wednesday, 29th August
L. Bordag, M. Jeanblanc, Y. Hu and R. Buckdahn as chairmen

9 h00 9 h40 L Masaaki Kijima
(Tokyo Metropolitan University)

9 h40 10 h20 L Tahir Choulli
(University of Alberta)

1 Co�ee break

10 h50 11 h20 Ò Caroline Hillairet
(ENSAE Paris Tech)

11 h20 11 h50 Ò Elena Boguslavskaya
(Brunel University London)

11 h50 12 h20 Ò Christa Cuchiero
(University of Vienna)

Õ Lunch & break

14 h00 14 h40 L Shige Peng
(Shandong University)

14 h40 15 h20 L Shanjian Tang
(Fudan University)

1 Co�ee break

15 h50 16 h20 Ò Stéphane Loisel
(Université de Lyon 1)

16 h20 16 h50 Ò Wolfgang Runggaldier
(University of Padova)

16 h50 17 h20 Ò Michael Tehranchi
(University of Cambridge)

Õ Break

17 h30 18 h00 Ò Xun Li
(Hong-Kong Polytechnic University)

18 h00 18 h30 Ò James Huang
(Hong-Kong Polytechnic University)

18 h30 19 h15 Õ Posters session
(Tyler Abbot, Doha Belimam, Florian Lemonnier, Hisseine Saad Mahamat)

L 40 minutes Ò 30 minutes



Thursday, 30th August
A. Shiryaev and A. Gushchin as chairmen

8 h30 9 h10 L Marco Frittelli
(Milano University)

9 h10 9 h50 L Peter Imkeller
(Humboldt University of Berlin)

9 h50 10 h20 Ò Qi Zhang
(Fudan University)

1 Co�ee break

10 h50 11 h20 Ò Michael Schmutz
(University of Berne)

11 h20 11 h50 Ò Albina Danilova
(London School of Economics)

Õ Break

12 h00 12 h30 Ò Peter Spreij
(University of Amsterdam)

12 h30 13 h00 Ò Takashi Shibata
(Tokyo Metropolitan University)

Õ Lunch & break

15 h00 . . . Õ Visit of the Château de Serrant

20 h00 . . . Õ Conference dinner

L 40 minutes Ò 30 minutes



Friday, 31st August
H. Föllmer, P. Chigansky, S. Peng and S. Tang as chairmen

9 h00 9 h40 L Josef Teichmann
(ETH Zurich)

9 h40 10 h20 L Zbigniew Palmowski
(Wrocªaw University)

1 Co�ee break

10 h50 11 h20 Ò Kazutoshi Yamazaki
(Kansai University)

11 h20 11 h50 Ò Hans-Jürgen Engelbert
(Friedrich Schiller University Jena)

11 h50 12 h20 Ò Jérôme Spielmann
(Université d'Angers)

Õ Lunch & break

14 h00 14 h30 Ò Ying Hu
(Université de Rennes 1)

14 h30 15 h00 Ò Adrien Richou
(Université de Bordeaux)

15 h00 15 h30 Ò Stefan Ankirchner
(Friedrich Schiller University Jena)

1 Co�ee break

16 h00 16 h30 Ò Rainer Buckdahn
(Universite de Bretagne Occidentale)

16 h30 17 h00 Ò Juan Li
(Shandong University)

Õ Break

17 h10 17 h40 Ò Zuoquan Xu
(Hong-Kong Polytechnic University)

17 h40 18 h10 Ò Jing Zhang
(Fudan University)

18 h10 . . . 8 Closing (by L. Vostrikova)

L 40 minutes Ò 30 minutes



Tyler Abbot
(Sciences Po Paris)

Q tyler.abbot@sciencespo.fr

General equilibrium under convex portfolio constraints

and heterogeneous risk preferences

This paper characterizes the equilibrium in a continuous time �nancial mar-
ket populated by heterogeneous agents who di�er in their rate of relative risk
aversion and face convex portfolio constraints. The model is studied in an appli-
cation to margin constraints and found to match real world observations about
�nancial variables and leverage cycles. It is shown how margin constraints in-
crease the market price of risk and decrease the interest rate by forcing more
risk averse agents to hold more risky assets, producing a higher equity risk pre-
mium. In addition, heterogeneity and margin constraints are shown to produce
both pro- and counter-cyclical leverage cycles. Beyond two types, it is shown
how constraints can cascade and how leverage can exhibit highly non-linear dy-
namics. Finally, empirical results are given, documenting a novel stylized fact
which is predicted by the model, namely that the leverage cycle is both pro-
and counter-cyclical.
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Anna Aksamit
(University of Sydney)

Q anna.aksamit@sydney.edu.au

Entropy and additional utility of a discrete information

disclosed progressively in time

The additional information carried by enlarged �ltration and its measure-
ment was studied by several authors. Already Meyer (Sur un theoreme de J.
Jacod, 1978) and Yor (Entropie d'une partition, et grossissement initial d'une
�ltration, 1985), investigated stability of martingale spaces with respect to ini-
tial enlargement with atomic sigma-�eld. We extend these considerations to the
case where information is disclosed progressively in time. We de�ne the entropy
of such information and we prove that its �niteness is enough for stability of
some martingale spaces in progressive setting. Finally we calculate additional
logarithmic utility of a discrete information disclosed progressively in time.
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Stefan Ankirchner
(Friedrich Schiller University Jena)

Q s.ankirchner@uni-jena.de

Optimal (�nancial) position targeting via decoupling

�elds

In the talk we consider a variant of the basic problem of the calculus of
variations, where the Lagrangian is convex and subject to randomness adapted
to a Brownian �ltration. We solve the problem by reducing it, via a limiting
argument, to an unconstrained control problem that consists in �nding an abso-
lutely continuous process minimizing the expected sum of the Lagrangian and
the deviation of the terminal state from a given target position. Using the Pon-
tryagin maximum principle one can characterize a solution of the unconstrained
control problem in terms of a fully coupled forward-backward stochastic di�e-
rential equation (FBSDE). We use the method of decoupling �elds for proving
that the FBSDE has a unique solution. The talk is based on joint work with
Alexander Fromm, Thomas Kruse and Alexandre Popier.
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Doha Belimam
(ENSA Kénitra)

Q doha.belimam@gmail.com

Pro�tability and investment factors in the Chinese stock

returns

This paper evaluates the performance of the �ve-factor model and inves-
tigates the explanatory power of �rm size, book-to-market, pro�tability and
investment ratios in the Shanghai A-share exchange market over the January
2011 � December 2016 period. Our results do not support the �ndings of Fama
and French (2015, 2017) and show that the �ve-factor model is outperformed
by the three-factor model.
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Elena Boguslavskaya
(Brunel University London)

Q elena.boguslavskaya@brunel.ac.uk

On multisided optimal stopping problems for Lévy

processes

In the last decades solving multisided optimal stopping problems was of
interest. We will show how to approach the above problems for Lévy processes
if the payo� function is an exponential polynomial (possibly multidimensional),
and present several examples. The method we use is based on Appell integral
transform.
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Ljudmila Bordag
(University of Applied Sciences Zittau/Gorlitz)

Q ljudmila@bordag.com

Lie group analysis of an optimization problem for a

portfolio with an illiquid asset

Working in the Merton's optimal consumption framework with continuous time we consi-
der an optimization problem for a portfolio with an illiquid, a risky and a risk-free asset.
Our goal in this paper is to carry out a complete Lie group analysis of PDEs describing
value function and investment and consumption strategies for a portfolio with an illiquid
asset that is sold in an exogenous random moment of time T with a prescribed liquidation
time distribution. The problem of such type leads to three dimensional nonlinear Hamilton-
Jacobi-Bellman (HJB) equations. Such equations are not only tedious for analytical methods
but are also quite challenging form a numeric point of view. To reduce the three-dimensional
problem to a two-dimensional one or even to an ODE one usually uses some substitutions,
yet the methods used to �nd such substitutions are rarely discussed by the authors. We use
two types of utility functions : general HARA type utility and logarithmic utility. We carry
out the Lie group analysis of the both three dimensional PDEs and are able to obtain the
admitted symmetry algebras. Then we prove that the algebraic structure of the PDE with
logarithmic utility can be seen as a limit of the algebraic structure of the PDE with HARA-
utility as γ → 0. Moreover, this relation does not depend on the form of the survival function
Φ(t) of the random liquidation time T . We �nd the admitted Lie algebra for a broad class
of liquidation time distributions in cases of HARA and log utility functions and formulate
corresponding theorems for all these cases. We use found Lie algebras to obtain reductions
of the studied equations. Several of similar substitutions were used in other papers before
whereas others are new to our knowledge. This method gives us the possibility to provide a
complete set of non-equivalent substitutions and reduced equations. We also show that if and
only if the liquidation time de�ned by a survival function Φ(t) is distributed exponentially,
then for both types of the utility functions we get an additional symmetry. We prove that
both Lie algebras admit this extension, i.e. we obtain the four dimensional LHARA

4 and LLOG
4

correspondingly for the case of exponentially distributed liquidation time. We list reduced
equations and corresponding optimal policies that tend to the classical Merton policies as
illiquidity becomes small. This research was supported by the European Union in the FP7-
PEOPLE-2012-ITN Program under Grant Agreement Number 304617 (FP7 Marie Curie
Action, Project Multi-ITN STRIKE - Novel Methods in Computational Finance)
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Rainer Buckdahn
(Universite de Bretagne Occidentale)

Q rainer.buckdahn@univ-brest.fr

Controlled mean-�eld dynamics in stochastic control

problems depending on the law of state process

The starting point of the talk is a recent work with Juan Li (Shandong Uni-
versity, Weihai, P.R.China) and Jin Ma (University of South California, Los
Angeles, U.S.A.), �A mean-�eld stochastic control problem with partial observa-

tions� (Annals of Appl.Probability, 2017 : [1]) in which we studied Pontryagin's
optimality principle for a stochastic control problem whose dynamics are given
by the stochastic di�erential equation (SDE)

Xt = x+

∫ t

0

b(s,X.∧s, µ
X|Y
s , us(Y ))ds+

∫ t

0

σ(s,X.∧s, µ
X|Y
s , us(Y ))dB1

s ,

Yt =
∫ t
0 h(s,Xs)ds+B2

t , t ∈ [0, T ], P -a.s.,
where (B1, B2) is a P -Brownian motion, the controlled state process X is only
observable through the observation process Y and so the control process u =
u(Y ) is a non anticipating functional of the observation process Y . Moreover,
unlike classical controlled dynamics, the coe�cients σ and b do not only depend
on the paths of the controlled state process X and the control u(Y ) but also on
the law µ

X|Y
s = P ◦ [E[Xs|Yr, r ≤ s]]−1, s ∈ [0, T ]. Motivations for such a type

of dynamics are given in [1]. However, in [1] the dependence of the law is linear ;
the talk will study the case where the coe�cients are non linear functions of
the law. Moreover, unlike in [1] the coe�cients b and σ are only supposed to be
continuous in the law w.r.t. the 1-Wasserstein metric and on h we only impose
boundedness and Lipschitz continuity in the state variable. The main objective
of the talk is to prove the weak existence and the uniqueness in law for the
above dynamics.
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Tahir Choulli
(University of Alberta)

Q tchoulli@ualberta.ca

Esscher pricing under progressive enlargement of

information

We investigate the Esscher pricing rule and the Esscher prices, when the
�public" �ow information denoted by F is progressively enlarged by a random
time τ , for both discrete-time and continuous-time settings. τ can represent the
death time of an agent, default time of a �rm, or more generally the occurrence
time of an even that might impact the market somehow. Thus, by considering
the new �ow of information G resulting from the expansion of the �ow F with
τ , we address the stopped model (Sτ ,G) in di�erent directions and various
frameworks. In discrete time, for instance, we describe the Esscher martingale
measure for the general case in di�erent manners, and we illustrate the results
on particular cases of models for the pair (S, τ). To well illustrate the impact of τ
on the Esscher pricing rules and/or prices, we consider the Black-Scholes model
for S and a class of models for τ . For these models, we describe the Esscher
martingale measures, the Esscher prices for some death-linked contracts, the
Greeks of these obtained Esscher prices, and we compare the Esscher prices
with the Black-Scholes pricing formula. This talk is based on joint work with
Haya Alsemary (University of Alberta).
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Christa Cuchiero
(University of Vienna)

Q christa.cuchiero@univie.ac.at

In�nite dimensional polynomial processes

Motivated from high and in�nite dimensional problems in mathematical �-
nance, we consider in�nite dimensional polynomial processes taking values in
certain space of measures or functions. We have two concrete applications in
mind : �rst, modeling high or even potentially in�nite dimensional �nancial
markets in a tractable and robust way, and second analyzing stochastic Volterra
processes, which recently gained popularity through rough volatility models and
ambit processes. The �rst question leads to probability measure valued poly-
nomial di�usions and the second one to Markovian lifts of polynomial Volterra
processes. For both cases we provide existence results and a moment formula.
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Albina Danilova
(London School of Economics)

Q a.danilova@lse.ac.uk

On the conditions on pricing functional and trading

strategies in insider trading model

In this talk I will present some "folk" results in insider trading literature.
In particular, I will discuss conditions on pricing functional that are necessary
for existence of equilibrium, as well as the ones that are necessary for existence
of inconspicuous equilibrium. I will prove that one can restrict insider trading
strategies to absolutely continuous ones.
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Yuchao Dong
(Université d'Angers)

Q ycdong@fudan.edu.cn

Utility maximization for Lévy switching models

This article is devoted to the maximization of HARA utilities of Lévy swit-
ching process on �nite time interval via dual method. We give the description
of all f-divergence minimal martingale measures in progressively enlarged �l-
tration, the expression of their Radon-Nikodym densities involving Hellinger
and Kulback-Leibler processes, the expressions of the optimal strategies for the
maximization of HARA utilities as well as the values of the corresponding maxi-
mal expected utilities. The example of Brownian switching models is presented.
Joint work with L. Vostrikova.
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Nicole El Karoui
(Université Sorbonne-Université)

Q nicole.el_karoui@upmc.fr

Recover dynamic utility from monotonic characteristic

processes

In the real world, decision making under uncertainty is often viewed as an optimization
problem under choice criterium, and most of theory focuses on the derivation of the "optimal
decision" and its out-comes. But, poor information is available on the criterium yielding to
these observed data. The interesting problem to infer the unknown criterium from the known
results is an example of inverse problem. Here we are concerned with a very simple version of
the problem : what does observation of the "optimal" out-put tell us about the preference,
expressed in terms of expected utility ; in Economics, this question was pioneered by the
american economist Samuelson in 1938. Typically we try to reproduce the properties of the
stochastic value function of a portfolio optimization problem in �nance, which satis�es the
�rst order condition U(t, z). In particular, the utility processU is a strictly concave stochastic
family, parametrized by a number z ∈ R+ (z 7→ U(t, z)), and the characteristic process Xc =
(Xc

t (x)) is a non negative monotonic process with respect to its initial condition x, satisfying
the martingale condition U(t,Xc

t (x)) is a martingale, with initial condition U(0, x) = u(x).
We �rst introduce the adjoint process Yt(ux(x)) = Ux(t,Xc

t (x)) which is a characteristic
process for the Fenchel transform of U if and only if Xc

t (x)Yt(ux(x)) is a martingale. The
minimal property is the martingale property of Yt(ux(x)) with the x-derivative of Xc

t (x),
which is su�cient to reconstruct U from Ux(t, x) = Yt(ux((Xc

t )−1(x))). Obviously, in general,
without additional constraints, the characterization is not unique. Various example are given,
in general motivated by �nance or economics : contraints on a characteristic portfolio in a
economy at the equilibrium, thoptimal portfolio for a in complete �nancial market, under
strongly orthogonality between X and Y , the mixture of di�erent economies....In any case,
the results hold for general but monotonic processes, without semimartingale assumptions.
Joint work with Mohamed Mrad.
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Hans-Jürgen Engelbert
(Friedrich Schiller University Jena)

Q hans-juergen.engelbert@uni-jena.de

On the entropie minimal martingale measure for Lévy

processes

We consider a geometric Lévy market with asset price St = S0 exp(Xt),
where X is a general Lévy process on (Ω,F ,P), and interest rate equal to
zero. As it is well known, except for the cases that X is a Brownian motion or a
Poisson process, the market is incomplete. Therefore, if the market is arbitrage-
free, there are many equivalent martingale measures and the problem arises to
choose an appropriate martingale measure for pricing contingent claimes. One
way is to choose the equivalent martingale measure Q∗ which minimizes the
relative entropie to P, if it exists. Another choice is the famous Esscher mar-
tingale measure QE, if it exists. The main objective of the present talk is to
discuss a simple and rigorous approach for proving the fact that the entropie
minimal martingale measure Q∗ and the Esscher martingale measure QE ac-
tually coincide : Q∗ = QE. Our method consists of a suitable approximation
of the physical probability measure P by Lévy preserving probability measures
Pn. The problem was treated in several earlier papers but more heuristally or
in a sophisticated way.
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Hans Föllmer
(Humboldt University of Berlin)

Q foellmer@math.hu-berlin.de

Couplings on Wiener space and a new version of

Talagrand's inequality

We discuss adaptive and anticipating couplings on Wiener space. In particu-
lar we take a fresh look at the connection between the Wasserstein metric and
the relative entropy with respect to Wiener measure provided by Talagrand's
inequality and its extension to Wiener space by Feyel and Ustunel. Using re-
sults of Nina Gantert for large deviations in the quadratic variation of Brownian
motion, we extend this inequality beyond the absolutely continuous case, using
the notion of speci�c relative entropy.
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Marco Frittelli
(Milano University)

Q marco.frittelli@unimi.it

On fairness of systemic risk measures

In our previous paper, we have introduced a general class of systemic risk
measures that allow random allocations to individual banks before aggregation
of their risks. In the present paper, we address the question of fairness of these
allocations and we propose a fair allocation of the total risk to individual banks.
We show that the dual problem of the minimization problem which identify the
systemic risk measure, provides a valuation of the random allocations which is
fair both from the point of view of the society/regulator and from the indivi-
dual �nancial institutions. The case with exponential utilities which allows for
explicit computation is treated in details.
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Masaaki Fukasawa
(Osaka University)

Q fukasawa@sigmath.es.osaka-u.ac.jp

The asymptotic expansion of the regular discretization

error of Itô integrals

We study a Edgeworth-type re�nement of the central limit theorem for the
discretization error of Itô integrals. Towards this end, we introduce a new ap-
proach, based on the anticipating Itô formula. This alternative technique allows
us to compute explicitly the terms of the corresponding expansion formula. A
joint work with E. Alos.
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Alexander Gushchin
(Steklov Mathematical Institute)

Q gushchin@mi.ras.ru

The Skorokhod embedding problem and single jump

martingales : a connection via change of time

Let N t = sups≤tNs be a running maximum of a local martingale N . We as-
sume that N is max-continuous, i.e. N is continuous. We establish a connection
between the sets of possible joint distributions of pairs (N∞, N∞) for di�erent
subclasses of max-continuous local martingales N . In particular, the Skorokhod
embedding problem corresponds to a special case where N is a Brownian mo-
tion stopped at a �nite stopping time τ . Consider the change of time generated
by the running maximum :

σt := inf{s : N s > t}.

Then the time-changed process M := N ◦ σ has a simple structure :

Mt = Nσt = t ∧W − V 1{t≥W},

where W := N∞ and V := N∞ − N∞ (V is correctly de�ned on the set
{N∞ < ∞}). Besides, M∞ = N∞ and M∞ = N∞. This simple observation
explains how we can use single jump martingales M of the above form to
describe properties of N . For example, N is a closed supermartingale if and
only M is a martingale and the negative part of W − V is integrable. Another
example shows how to connect the Dubins-Gilat construction of a martingale
whose supremum is given by the Hardy-Littlewood maximal function and the
Azéma-Yor construction in the Skorokhod embedding problem.
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Caroline Hillairet
(ENSAE Paris Tech)

Q caroline.hillairet@ensae.fr

Construction of an aggregate consistent utility, without

Pareto optimality

The aim of this talk is to describe globally the behavior and preferences
of heterogeneous agents. Our starting point is the aggregate wealth of a given
economy, with a given repartition of the wealth among investors, which is not
necessarily Pareto optimal. We propose a construction of an aggregate forward
utility, market consistent, that aggregates the marginal utility of the hetero-
geneous agents. This construction is based on the aggregation of the pricing
kernels of each investor. As an application we analyze the impact of the hetero-
geneity and of the wealth market on the yield curve. This is a joint work with
Nicole El Karoui and Mohamed Mrad.
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Ying Hu
(Université de Rennes 1)

Q ying.hu@univ-rennes1.fr

BSDE formulation of combined regular and singular

stochastic control problems

In this talk, we study a class of combined regular and singular stochastic
control problems that can be expressed as constrained BSDEs. In the Markovian
case, this reduces to a characterization through a PDE with gradient constraint.
But the BSDE formulation makes it possible to move beyond Markovian models
and consider path-dependent problems. We also provide an approximation of
the original control problem with standard BSDEs that yield a characterization
of approximately optimal values and controls. This is a joint work with Bruno
Bouchard and Patrick Cheridito.
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James Huang
(Hong-Kong Polytechnic University)

Q james.huang@polyu.edu.hk

Linear-Quadratic-Gaussian mixed games with input

constraint involving major agent and heterogeneous

minor mgents

We consider a class of linear-quadratic-Gaussian mean-�eld games with a
major agent and considerable heterogeneous minor agents with mean-�eld in-
teractions. The individual admissible controls are constrained in closed convex
subsets of the full space. The decentralized strategies for individual agents and
the consistency condition system are represented in an uni�ed manner via a
class of mean-�eld forward-backward stochastic di�erential equation involving
projection operators. The well-posedness of consistency condition system is es-
tablished and the related ε-Nash equilibrium property is also veri�ed.
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Peter Imkeller
(Humboldt University of Berlin)

Q imkeller@mathematik.hu-berlin.de

On the geometry of very rough Weierstrass curves : local

time, SBR measure, Hausdor� dimension

We investigate geometric properties of Weierstrass curves with two compo-
nents, representing series based on trigonometric functions. They are seen to be
1
2�Hölder continuous, and are not (para-)controlled with respect to each other
in the sense of the recently established Fourier analytic approach of rough path
analysis. Their graph is represented as an attractor of a smooth random dyna-
mical system. For one-dimensional versions we show existence of a local time
and smoothness of the Sinai-Bowen-Ruelle (SBR) measure. Our argument that
its graph has Hausdor� dimension 2 is in the spirit of Ledrappier-Young's ap-
proach of the Hausdor� dimension of attractors. This is joint work with G. dos
Reis (U Edinburgh) and A. Réveillac (U Toulouse).
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Monique Jeanblanc
(Université d'Evry)

Q monique.jeanblanc@univ-evry.fr

Decomposition of random times, application to default

times

We provide a general model of default time, extending the models of Jiao and
Li (modelling sovereign risks) and Gehmlich and Schmidt (dynamic defaultable
term structure modelling beyond intensity paradigm). We show that any ran-
dom time τ can be decomposed in two parts as τ = τ1∧ τ2 under the condition
that the �rst random time τ1 avoids stopping times in the reference �ltration
F, and the second time τ2 is thin, i.e., its graph is included in a countable union
of graphs of stopping times in the reference �ltration F. Under the condition
τ1 ∨ τ2 = ∞, the decomposition is unique. This decomposition is based on a
study of the dual optional projection of τ , as the decomposition of a stopping
time into accessible and totally inaccessible is based on the dual predictable
projection. We show that for a thin time τ2, any F-martingale is a semimar-
tingale in its progressive enlargement with τ2 and we give its semimartingale
decomposition. We prove that any martingale in the reference �ltration is a
semimartingale in the progressive enlargement with τ if and only if the same
property holds for the progressive enlargement with τ1 and we give its semi-
martingale representation. We establish in that the immersion property holds
for τ if and only if it holds for τ1. This is a joint work with Anna Aksamit and
Tahir Choulli.
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Yuri Kabanov
(Université de Franche-Comté and Moscow State University)

Q youri.kabanov@univ-fcomte.fr

On sets of laws of continuous martingales

We discuss relations between sets of laws of stochastic integrals with res-
pect to a Wiener process and general continuous martingales having quadratic
characteristics whose RN-derivatives evolve in the same convex set of positive
semide�nite symmetric matrices.
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Masaaki Kijima
(Tokyo Metropolitan University)

Q kijima@tmu.ac.jp

A Solution to the time-scale fractional puzzle in the

implied volatility

In the option pricing literature, it is well known that (i) the decrease in the
smile amplitude is much slower than the standard stochastic volatility models
and (ii) the term structure of the at-the-money volatility skew is approximated
by a power-law function with the exponent close to zero. These stylized facts
cannot be captured by standard models and, while (i) has been explained by
using a fractional volatility model with Hurst index H > 1/2, (ii) is proved
to be satis�ed by a rough volatility model with H < 1/2 under a risk-neutral
measure. This paper provides a solution to this fractional puzzle in the im-
plied volatility. Namely, we construct a two-factor fractional volatility model
and develop an approximation formula for European option prices. It is shown
through numerical examples that our model can resolve the fractional puzzle,
when the correlations between the underlying asset process and the factors of
rough volatility and persistence belong to a certain range. More speci�cally,
depending on the three correlation values, the implied volatility surface is clas-
si�ed into four types : (1) the roughness exists, but the persistence does not ;
(2) the persistence exists, but the roughness does not ; (3) both the roughness
and the persistence exist ; and (4) neither the roughness nor the persistence
exist. (Joint work with H. Funahashi)
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Marina Kleptsyna
(Université du Maine)

Q marina.kleptsyna@univ-lemans.fr

Exact spectral asymptotics of fractional processes with

applications to inference

Many problems of statistical inference can be solved, using spectral decom-
position of stochastic processes. The principal di�culty with this approach is
that eigenproblems are notoriously hard to solve in a reasonably explicit form.
In this talk I will survey some recent results on the exact asymptotics in eigen-
problems for fractional processes and discuss their applications to parameter
estimation and �ltering.
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Florian Lemonnier
(Université de Rennes 1)

Q florian.lemonnier@univ-rennes1.fr

Ergodic BSDEs with unbounded and multiplicative

underlying di�usion

In this talk, we deal with Ergodic Backward Stochastic Di�erential Equations
for which the underlying SDE (in �nite dimension) has a sublinear di�usion. Hu,
Madec and Richou have recently studied those equations, but with an additive
noise (and in in�nite dimension). First, we show existence and uniqueness of the
solution under assumptions similar to their work (especially weak dissipativity
of the drift for the underlying SDE). Then, we obtain the large time behaviour
of viscosity solutions of HJB equations.
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Juan Li
(Shandong University)

Q juanli@sdu.edu.cn

Representation of limit values for nonexpansive

stochastic di�erential games

A classical problem in ergodic control theory consists in the study of the
limit behaviour of λVλ(·) as λ↘ 0, when Vλ is the value function of a determi-
nistic or stochastic control problem with discounted cost functional with in�nite
time horizon and discount factor λ. We study this problem for the lower value
function Vλ of a stochastic di�erential game with recursive cost, i.e., the cost
functional is de�ned through a backward stochastic di�erential equation with
in�nite time horizon. But unlike the ergodic control approach, we are interested
in the case where the limit can be a function depending on the initial condition.
For this we extend the so-called non-expansivity assumption from the case of
control problems to that of stochastic di�erential games. Based on a joint work
with Rainer Buckdahn (Brest, France), Nana Zhao (Weihai, China).
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Xun Li
(Hong-Kong Polytechnic University)

Q malixun@polyu.edu.hk

Continuous-time constrained stochastic Linear-Quadratic

control with �nancial applications

This work studies a class of continuous-time scalar-state stochastic Linear-
Quadratic (LQ) optimal control problem with the linear control constraints.
Using the state separation theorem induced from its special structure, we derive
the analytical solution for this class of problem. The revealed optimal control
policy is a piece-wise a�ne function of system state. This control policy can
be computed e�ciently by solving two Riccati equations o�-line. Under some
mild conditions, the stationary optimal control policy can be also achieved for
this class of problem with in�nite horizon. This result can be applied to solve
the constrained dynamic mean-variance portfolio selection problem. Examples
shed light on the solution procedure of implementing our method.
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Stéphane Loisel
(Université de Lyon 1)

Q stephane.loisel@univ-lyon1.fr

On discrete Schur-constant vectors, with applications

This talk is concerned with Schur-constant survival models for discrete ran-
dom variables. Our main purpose is to prove that the associated partial sum
process is a non-homogeneous Markov chain. This is shown in di�erent cases as
the random variables take values in the set of nonnegative integers or in the set
of integers smaller than m ≥ 1. The property of Schur-constancy is also com-
pared for thesecases. We also present a few additional results on Schur-constant
vectors. This is based on joint works with Castaner, Claramunt, Lefèvre and
Utev.
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Hisseine Saad Mahamat
(Université de Montpellier)

Q hisseine-saad.mahamat@umontpellier.fr

Modeling Mixed Data Sampling (MIDAS) : Application

to the French economic growth rate forecast

In this article we study the French economic growth rate, using a new model
that combines the dynamic conditional correlation model with the mixed sam-
pling approach. The correlation is determined by the macro-�nancial variables
(history and forecasts) and by the correlation carried out shifted in itself. The
variables determining the growth rate (French GDP, at the unemployment rate
and the CAC40 index) and the lagged correlation achieved are simultaneously
signi�cant in the growth rate forecast. The behavior of this rate is very dif-
ferent when it is estimated taking into account variables in mixed sampling.
The modeling we propose is a classical linear regression except that the embed-
ded variables are of di�erent frequencies, namely that our time series of interest
(French GDP) is observed at low frequency (quarterly) and that the explanatory
variables (the unemployment rate and CAC40) are sampled at high frequency
(monthly and daily). We will �rst discuss the fundamental elements that allow
economic estimation and will discern the issues and real issues of the study.
Then, we will propose a new model constriction methodology that seeks the
parsimony of the variables that constitute it with the empirical performance.
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Marvin Mueller
(ETH Zurich)

Q marvin.mueller@math.ethz.ch

Stochastic Stefan-type problems and order book

dynamics

Moving boundary problems allow to model macroscopic systems with phase
transition at an inner boundary. Motivated by problems in economics and �-
nance, more explicitely price-time continuous modelling of the limit order book,
we consider a stochastic and non-linear extension of the classical Stefan-problem
in one space dimension. More precisely, the dynamics on buy and sell side in an
electronic �nancial markets are modeled by respective second order stochastic
partial di�erential equations which are separated by an inner interface : the mid-
price. We discuss new results beyond existence theory, such as approximations
of the solution.
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Zbigniew Palmowski
(Wrocªaw University)

Q zbigniew.palmowski@gmail.com

Double continuation regions for American and Swing

options with negative discount rate in Lévy models

In this talk we analyze perpetual American call and put options in an expo-
nential Lévy model. We consider a negative e�ective discount rate which arises
in a number of �nancial applications including stock loans and real options,
where the strike price can potentially grow at a higher rate than the original
discount factor. We show that in this case a double continuation region arises
and we identify the two critical prices. We also generalize this result to multiple
stopping problems of swing type, that is, when successive exercise opportunities
are separated by i.i.d. random refraction times. We conduct numerical analysis
for the Black-Scholes model and the jump-di�usion model with exponentially
distributed jumps. Joint work with Joanna Tumilewicz.

32



Shige Peng
(Shandong University)

Q peng@sdu.edu.cn

Law of large numbers and central limit theorem under

uncertainty of probability distributions

How to calculate the essential uncertainty of probability distributions hid-
den behind a real data sequence is a theoretically and practically important
challenging problem. Recently some fundamentally important progresses have
been achieved in the domain of law of large numbers (LLN) and central limit
theorem (CLT) with a much weaker assumption of independence and identical
distribution (i.i.d.) under a sublinear expectation. These new LLN and CTL
can be applied to a signi�cantly wide classes of data sequence to construct the
corresponding optimal estimators. In particular, many distribution uncertain-
ties hidden behind data sequences are able to be quantitatively calculated by
introducing a new algorithm of phi-max-mean type. In this talk, I take some ty-
pical examples to provide a more concrete explanation of the above mentioned
LLN and CLT, the key idea of their proofs, as well as the new phi-max-mean
estimators.
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Adrien Richou
(Université de Bordeaux)

Q adrien.richou@math.u-bordeaux.fr

Some existence and uniqueness results for obliquely

re�ected BSDEs

In this talk, we present some recent results on obliquely re�ected BSDEs. In
particular we are able to deal with assumptions on the generator weaker than in
currently known results. An existence and uniqueness result is obtained in a non
Markovian framework by assuming some regularity on the terminal condition.
Moreover, a general existence result is obtained in the Markovian framework.
We also present an application to some new optimal switching problems cal-
led randomised switching problems. This is a joint work with Jean-François
Chassagneux (University of Paris 7).
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Wolfgang Runggaldier
(University of Padova)

Q runggal@math.unipd.it

Classical and restricted impulse control for the exchange

rate under incomplete knowledge of the model

We consider the problem faced by a Central Bank of optimally controlling the
exchange rate over a �nite time horizon, whereby it can use two non-excluding
tools : controlling directly the exchange rate in the form of an impulse control ;
controlling it indirectly via the domestic exchange rate in the form of a conti-
nuously acting control. In line with existing literature we consider this as a
mixed classical-impulse control problem for which, on the basis of a quasi-
variational inequality, we search for an analytic solution within a speci�c class
of value functions and controls. Besides the �nite horizon, the main novelty
here is the assumption that the drift in the exchange rate dynamics is not di-
rectly observable and has thus to be �lter-estimated from observable data. The
problem becomes thus time inhomogeneous and the Markovian state variables
have to include also the �lter of the drift. Joint work with Kazuhiro Yasuda.
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Michael Schmutz
(University of Berne)

Q michael.schmutz@stat.unibe.ch

Can old-age provision bene�t from recent developments

in quantitative �nance ?

Among other factors, the di�cult market environment with its sustained
low interest rates triggers certain adjustments of investment and product stra-
tegies of life insurance companies and pension funds. In this context, the role
of life insurance companies and pension funds as long-term investors has in-
creasingly been discussed among the industry and �nancial market supervisory
authorities. These discussions are often focused on the idea of trying to bene�t
from the possibility of long-term hold to maturity strategies partially based on
assets providing a certain illiquidity premium. This idea is compared to alterna-
tive ideas regarding investment or resolution plans for life insurance portfolios,
some of which are based on recent developments in quantitative �nance. Fur-
thermore, the link between investment plans and product design will also be
brie�y discussed.
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Takashi Shibata
(Tokyo Metropolitan University)

Q tshibata@tmu.ac.jp

Optimal �nancing and investment strategies under

asymmetric information about collateral value

We examine the interactions between �nancing (capital structure) and in-
vestment decisions of a �rm under asymmetric information about collateral (li-
quidation) value between well-informed managers and less-informed investors.
We show that asymmetric information reduces the amount of debt issuance to
�nance the cost of investment, that leads to delay corporate investment. In par-
ticular, an increase in the degree of asymmetric information forces the �rm to
be a risk-free debt-equity �nancing (ultimately be the all-equity �nancing) by
reducing the amount of debt issuance. In addition, an increase in the cash �ow
volatility decreases the amount of debt issuance, credit spread, and leverage
under asymmetric information. Our results �t well with empirical studies. This
is a joint work with Michi Nishihara.
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Albert Shiryaev
(Steklov Mathematical Institute and Moscow State University)

Q albertsh@mi.ras.ru

Some sequential problems for Brownian motion with

random drift in statistics and �nance

We consider two models of observable process X = (Xt) :
Model A : Xt = µt+Bt,
Model B : Xt = µt+ ν(t− θ)+ +Bt,

where B = (Bt) is a standard Brownian motion, µ and ν are unknown para-
meters, and θ is a disorder time. For Model A, we consider some sequential
statistical problems with di�erent risk functions. For Model B, we deal with
sequential problems of the following type :

H1 = sup
τ≤1

EXτ or H2 = sup
τ≤1

EE(Xτ),

where τ is a stopping time. We show that for such functionals H1 and H2

optimal stopping times have the following form :

τ ∗ = inf{t ≤ 1: ψ(t) ≥ a∗(t)},

where ψ(t) is some statistic of observations and a∗(t) is a curvilinear boun-
dary satisfying the Fredholm integral equation of second order. These problems
will be applied to the real asset price models (Apple, Nasdaq). The talk will
gives a survey of the joint papers of authors with �etin, Novikov, Zhitlukhin,
and Muravlev.
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Jérôme Spielmann
(Université d'Angers)

Q spielmann@math.univ-angers.fr

On the ruin problem with investment when the risky

asset is a semimartingale

In this talk, we study the ruin problem with investment in a general frame-
work where the business part X is a Lévy process and the return on investment
R is a semimartingale. We obtain upper bounds on the �nite and in�nite time
ruin probabilities that decrease as a power function when the initial capital
increases. When R is a Lévy process, we retrieve the well-known results. Then,
we show that these bounds are asymptotically optimal in the �nite time case,
under some simple conditions on the characteristics of X. Finally, we obtain
a condition for ruin with probability one when X is a Brownian motion with
negative drift and express it explicitly using the characteristics of R. This is a
joint work with L. Vostrikova.
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Peter Spreij
(University of Amsterdam)

Q spreij@uva.nl

Nonparametric Bayesian volatility estimation

Given discrete time observations over a �xed time interval, we study a non-
parametric Bayesian approach to estimation of the volatility coe�cient of a
stochastic di�erential equation. We postulate a histogram-type prior on the
volatility with piecewise constant realisations on bins forming a partition of
the time interval. The values on the bins are assigned an inverse Gamma Mar-
kov chain (IGMC) prior. Posterior inference is straightforward to implement
via Gibbs sampling, as the full conditional distributions are available explicitly
and turn out to be inverse Gamma. We also discuss in detail the hyperpara-
meter selection for our method. Our nonparametric Bayesian approach leads to
good practical results in representative simulation examples. Finally, we apply
it on a classical data set in change-point analysis : weekly closings of the Dow-
Jones industrial averages. [Joint work with Shota Gugushvili, Moritz Schauer
and Frank van der Meulen.]
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Shanjian Tang
(Fudan University)

Q sjtang@fudan.edu.cn

Mixed deterministic and random optimal control of

linear stochastic systems with quadratic costs

We consider the mixed optimal control of a linear stochastic system with a
quadratic cost functional, with two controllers � one can choose only determinis-
tic time functions, called the deterministic controller, while the other can choose
adapted random processes, called the random controller. The optimal control is
shown to exist under suitable assumptions. The optimal control is characterized
via a system of fully coupled forward-backward stochastic di�erential equations
(FBSDEs) of mean-�eld type. We solve the FBSDEs via solutions of two (but
decoupled) Riccati equations, and give the respective optimal feedback law for
both deterministic and random controllers, using solutions of both Riccati equa-
tions. The optimal state satis�es a linear stochastic di�erential equation (SDE)
of mean-�eld type. Both the singular and in�nite time-horizonal cases are also
addressed. This is a joint work with Ying Hu, Université de Rennes 1.
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Michael Tehranchi
(University of Cambridge)

Q m.tehranchi@statslab.cam.ac.uk

Duality for homogeneous optimisation problems

This talk is concerned with stochastic optimal control problems with a cer-
tain homogeneity. For such problems, a novel dual problem is formulated. The
results are applied to a stochastic volatility variant of the classical Merton pro-
blem. Another application of this duality is to the study the right-most particle
of a branching Lévy process.
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Josef Teichmann
(ETH Zurich)

Q josef.teichmann@math.ethz.ch

Generalized Feller processes and Markovian lifts of

stochastic Volterra processes : the a�ne case

We consider stochastic (partial) di�erential equations appearing as Marko-
vian lifts of a�ne Volterra processes with jumps from the point of view of the
generalized Feller property which was introduced in, e.g., Dörsek-Teichmann
(2010). In particular we provide new existence, uniqueness and approximation
results for Markovian lifts of a�ne rough volatility models of general jump di�u-
sion type. We demonstrate that in this Markovian light the theory of stochastic
Volterra processes becomes almost classical. Joint work with Christa Cuchiero.
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Zuoquan Xu
(Hong-Kong Polytechnic University)

Q zuoquan.xu@polyu.edu.hk

Quantile optimization under derivative constraint

This talk will focus on a new type of quantile optimization problems arising
from insurance contract design models. This type of optimization problems
is characterized by a constraint that the derivatives of the decision quantile
functions are bounded. Such a constraint essentially comes from the "incen-
tive compatibility" constraint for any optimal insurance contract to avoid the
potential severe problem of moral hazard in insurance contract design models.
By a further development of the relaxation method, we provide a systemic ap-
proach to solving this new type of quantile optimization problems. The optimal
quantile is expressed via the solution of a free boundary problem for a second-
order nonlinear ordinary di�erential equation (ODE), which is similar to the
Black-Scholes ODE for perpetual American options.
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Kazutoshi Yamazaki
(Kansai University)

Q kyamazak@kansai-u.ac.jp

Stochastic control under periodic observation times

We consider a version of the stochastic control problem, in which control op-
portunities arrive only at the jump times of an independent Poisson process. We
consider perpetual American options, optimal dividend problems, and inventory
control problems, driven by a spectrally one-sided Lévy process. In particular,
we show that barrier-type strategies are optimal under suitable conditions. The
optimal strategies and value functions are concisely written in terms of the scale
functions. This talk is based on the joint work with A. Bensoussan and J.L.
Perez.
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Jing Zhang
(Fudan University)

Q zhang_jing@fudan.edu.cn

The Neumann boundary problem for elliptic partial

di�erential equations with nonlinear divergence terms

We prove the existence and uniqueness of weak solution of a Neumann boun-
dary problem for an elliptic partial di�erential equation (PDE for short) with a
singular divergence term which can only be understood in a weak sense. A pro-
babilistic approach is applied by studying the backward stochastic di�erential
equation (BSDE for short) corresponding to the PDE.
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Qi Zhang
(Fudan University)

Q qzh@fudan.edu.cn

Mass-conserving stochastic partial di�erential equations

and related backward doubly stochastic di�erential

equations

In this talk, I will introduce a type of mass-conserving stochastic partial
di�erential equations which can be connected with a type of mass-conserving
backward doubly stochastic di�erential equations. The Poincaré's inequality is
used in the estimates to relax the monotonic condition of backward doubly
stochastic di�erential equations.
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