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Welcome to Osaka!
We are pleased to welcome you to the

34th Conference on
Stochastic Processes and Their Applications,
in Osaka from September 6th to 10th, 2010. The conference is organized under the auspices of the Bernoulli Society for Mathematical Statics and Probability and co-sponsored by the Institute of Mathematical Statistics.
It is a major annual meeting for researchers working in the ﬁeld of Stochastic Processes and their Applications.
The conference covers a wide range of active research areas, in particular featuring 18 invited plenary lectures
presented by leading specialists. In addition, there will be a large variety of special sessions, consisting of three
talks each, and contributed sessions.
The conference is dedicated to the memory of Professor Kiyoshi Itô (Sep 7, 1915 - Nov 10, 2008), who was
one of the principal founders of modern theory on stochastic processes and a teacher of an entire generation of
Japanese probabilists. There will be two memorial lectures. Meanwhile the special issue of the journal “Stochastic
Processes and their Applications,” Volume 120, Issue 5, dedicated to Professor Itô, was published. Elsevier kindly
deliver copies to participants.
We hope you will enjoy this meeting and your time in Osaka!
Ichiro Shigekawa
Hirofumi Osada

Bernoulli Society
for Mathematical Statistics
and Probability

Institute of Mathematical Statistics
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General Information
Venue - Senri Life Science Center Building
1-4-2 Shinsenri-higashimachi
Toyonaka, Osaka
560-0082 JAPAN

Access
By Subway (Kita-Osaka-Express)

Take a subway ”Mido-suji” line” bound for Senri-Chuo and get oﬀ at Senri-Chuo terminal station. Use the north
exit to Senri Life Science Center. It is a 5-minute walk from Senri-Chuo (The Life Science Center building stands
just in front of the station; it will take several minutes to exit from the station).
From Kanasi International Airport (KIX)
[By JR]
Take JR Express ”Haruka” bound for Kyoto and get oﬀ at Shin-Osaka station. Change to the subway ”Mido-suji”
line bound for Senri-Chuo and get oﬀ at Senri-Chuo terminal station. Use the north exit to Senri Life Science
Center. It is a 5-minute walk from Senri-Chuo.
[By Nankai Line]
Take Nankai Express ”Rapi:t” bound for Namba and get oﬀ at Namba terminal station. Change to the subway
”Mido-suji” line bound for Senri-Chuo and get oﬀ at Senri-Chuo terminal station. Use the north exit to Senri Life
Science Center. It is a 5-minute walk from Senri-Chuo.
From Itami Airport (ITM, Osaka International Airport)
[By Monorail]
Take the monorail bound for Kadoma-shi and get oﬀ at Senri-Chuo. Senri Life Science Center is a 7-minute walk
from Senri-Chuo.
From Narita International Airport (NRT)
[By rail]
Narita Express links Narita airport to Tokyo station. From Tokyo station, Shinkansen ”Nozomi” and ”Hikari”
super express trains frequently depart to Shin-Osaka. It takes about 3 hours from Tokyo to Shin-Osaka. At ShinOsaka station, change to the subway ”Mido-suji” line bound for Senri-Chuo and get oﬀ at Senri-Chuo terminal
station. Use the north exit to Senri Life Science Center. It is a 5-minute walk from Senri-Chuo. We, however,
recommend to transit to Itami Airport.
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Opening Ceremony
On Monday morning (8:45) at Life Hall, after a short introduction by the hosts, the conference will be oﬃcially
opened by Professor Marta Sanz-Solé (Barcelona, past chair of CCSP of the Bernoulli Society).

Reception Party
On Monday night (18:30), all participants will be invited to a reception at Senri Room.

Itô Memorial Lectures
Kiyosi Itô (Sep. 7, 1915 – Nov. 10, 2008)

The theory of stochastic integral and stochastic diﬀerential equation due to Professor Kiyoshi Itô ﬁrst appeared
in “Zenkoku Sizyo Sugaku Danwakai-si” (i.e., Journ. Pan-Japan Math. Coll.) The journal was published in 1942
from Osaka University. Since then, many works related to stochastic analysis were done by Professor Itô mainly
in Kyoto University, and he passed away in 2008. This time, the SPA conference is held in Osaka. So, in this
occasion, we made a plan of special event in memory of Professor Itô, here in Osaka.
On Tuesday evening at Life Hall, there are two lectures in memory of Professor Kiyosi Itô:
16:05-16:50 Shinzo Watanabe
“A review on the development of stochastic analysis”
17:00-17:45 Henry P. McKean
“Reminiscence K. Itô, Some memories and some remarks on his mathematical style”
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Event of Bernoulli Society
On Wednesday morning (10:50–11:15) at Life Hall, for World Statistics Day, two speeches will be given by ISI
President-Elect Jae C. Lee and BS President-Elect Edward Waymire. The title is “World Statistics Day: The
future of societies of mathematical statistics & probability.”

Excursion
A half day bus tour is arranged on Wednesday afternoon by Nippon Travel Agency. There are three plans as
follows:
[A] Kiyomizu-dera & Kinkaku-ji,
[B] Kinkaku-ji, Nishijin Textile Center & Nishiki-ichiba Market,
[C] Kennin-ji Zazen Experience & Tea Ceremony at Kodai-ji.

Banquet
The banquet will take place on Wednesday night (19:00) at Senri Room. The charge for the banquet is 4,000 JPY
for registered participants.

Closing Ceremony
On Friday afternoon (16:00) at Life Hall, there will be a speech of Professor Victor Pérez-Abreu (Guanajuato,
President of Bernoulli Society).
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SPA OSAKA 2010 Schedule Table
On Monday, the conference oﬃce will open at 7:30 in the morning
Monday, 6th
8

9

Tuesday, 7th

Wednesday, 8th

Thursday, 9th

Friday, 10th

:;11.:;56
Lawler
(Doob Lecture)
(Life Hall)

:;11.:;56
Wilson
(Life Hall)

:;11.:;56
Sturm
(Life Hall)

:;11.:;56
Miermont
(Life Hall)

:;11.:;56
Hino
(Life Hall)

:;66.21;51
Atar
(Life Hall)

:;66.21;51
Kumagai
(Life Hall)

coﬀee break

coﬀee break

22;16.22;61
Rogers
(Life Hall)

22;16.23;41
SS04, SS06, SS13,
SS26, SS27, CS04,
CS07, CT06, CT11,
CT16, CT18
(Parallel sessions)

9;56.:;11
Opening (Life Hall)

coﬀee break

10

11

12

23;11.23;56
Khoshnevisan
(Life Hall)

:;66.21;51
21;16.21;61
Biskup
Lyons (IMS Medallion (Life Hall)
Lecture)
(Life Hall)
coﬀee break
21;61.22;26
Event of Bernoulli
22;16.22;61
Society (Life Hall)
Hairer
(Life Hall)
lunch

14

15

25;31.26;56
SS10, SS18, SS20,
SS21, CS09, CS10,
CS12, CT02, CT03,
CT10, CT15
(Parallel sessions)
coﬀee break

16

27;26.29;21
SS05, SS07, SS17,
SS24, CS01, CS02,
CT20, CT23, CT25,
CT26, CT27
(Parallel sessions)

17

23;61.
Excursion

25;21.26;46
SS09, SS12, SS14,
SS23, SS25, CS08,
CS14, CT07, CT09,
CT12, CT19
(Parallel sessions)

lunch

lunch

25;31.26;16
Taylor
(Life Hall)

25;31.26;56
SS01, SS03, SS11,
SS15, SS16, CS03,
CS05, CS11, CT04,
CT05, CT13, CT17,
CT22
(Parallel sessions)

coﬀee break
PS II core time

27;16.27;61
Watanabe
(Itô memorial lecture)
(Life Hall)

22;16.22;61
Jacod
(Life Hall)

23;11.23;56
Landim
(Lévy Lecture)
(Life Hall)

26;26.27;11
Seppäläinen
(Life Hall)

coﬀee break
PS I core time

coﬀee break

23;11.23;56
Jeanblanc
(Life Hall)

lunch
lunch

:;66.21;51
Tang
(Life Hall)

27;11.
Closing (Life Hall)

27;36.29;31
SS02, SS08, SS19,
SS22, CS06, CS13,
CT01, CT08, CT14,
CT21, CT24
(Parallel sessions)

28;11.28;56
McKean
(Itô memorial lecture)
(Life Hall)

18
29;41.
Reception Party
(Senri Room)

19

2:;11.
Banquet
(Senri Room)

SS: Invited Special Sessions
CS: Organized Contributed Sessions
CT: Open Contributed Sessions
PS: Poster Sessions
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Conference Schedule
Abstract Page given in ( ) after Author’s Name

Monday, September 6th

Tuesday, September 7th

8:45–9:00
Opening

9:00–9:45

(Life Hall)

Nesting of loops in 2D loop models
David Wilson Microsoft
(Life Hall)

9:00–9:45 Doob Lecture
Geometric, fractal, and multifractal properties of the
Schramm-Loewner evolution (SLE)
Gregory F. Lawler University of Chicago (p. 38)
(Life Hall)

9:55–10:40

9:55–10:40

11:05–12:30

On the non-degenerate slowdown diffusion regime
Rami Atar Technion (p. 37)
(Life Hall)

Special Sessions and Contributed Sessions
(Parallel sessions, see page 22)

Convergence of symmetric Markov chains on Zd
Takashi Kumagai Kyoto University (p. 38)
(Life Hall)

14:10–15:35
11:05–11:50
Mathematical ﬁnance: the P&L
Chris Rogers University of Cambridge (p. 39)
(Life Hall)

12:00–12:45
On randomly-forced heat equations
Davar Khoshnevisan The University of Utah (p. 38)
(Life Hall)

14:20–15:45
Special Sessions and Contributed Sessions
(Parallel sessions, see page 15)

Special Sessions and Contributed Sessions
(Parallel sessions, see page 25)

16:05–16:50
A review on the development of stochastic analysis
Shinzo Watanabe Kyoto University (p. 41)
(Life Hall)

17:00–17:45
Reminiscence K. Itô. Some memories and some remarks on his mathematical style
Henry P. McKean Courant Institute of Mathematical

Sciences (p. 41)
(Life Hall)

16:15–18:10
Special Sessions and Contributed Sessions
(Parallel sessions, see page 18)

18:30–
Reception Party
(Senri Room)
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Wednesday, September 8th

Thursday, September 9th

9:00–9:45

9:00–9:45

Optimal transportation, gradient ﬂows and Wasserstein diffusion
Karl-Theodor Sturm University of Bonn (p. 39)
(Life Hall)

Scaling limits of random planar maps
Grégory Miermont Université de Paris-Sud 11

10:05–10:50 IMS Medallion Lecture

9:55–10:40

Rough paths
Terence John Lyons University of Oxford (p. 39)
(Life Hall)

Gradient models with non-convex interactions
Marek Biskup UCLA and University of South Bo-

(p. 39)
(Life Hall)

hemia (p. 37)
(Life Hall)

10:50–11:15
Event of Bernoulli Society
ISI President-Elect Jae C. Lee and BS PresidentElect Edward Waymire
World Statistics Day: The future of societies of
mathematical statistics & probability
(Life Hall)

11:15–11:30
Announcement of SPA 2011

11:05–11:50
Spatially rough stochastic PDEs
Martin Hairer University of Warwick (p. 37)
(Life Hall)

12:00–12:45
Construction and properties of a random time with a
given Azéma supermartingale
Monique Jeanblanc Evry University (p. 38)
(Life Hall)

12:50–18:00
Excursion

14:20–15:05

19:00–

The integral geometry of random level sets
Jonathan Taylor Stanford University (p. 40)
(Life Hall)

Banquet
(Senri Room)

15:15–16:00
Scaling exponents for 1+1-dimensional directed
polymers
Timo O. Seppäläinen University of Wisconsin-

Madison (p. 39)
(Life Hall)

16:25–18:20
Special Sessions and Contributed Sessions
(Parallel sessions, see page 28)
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Friday, September 10th
9:00–9:45
Martingale dimensions for self-similar fractals
Masanori Hino Kyoto University (p. 37)
(Life Hall)

9:55–10:40
On backward stochastic partial differential equations
Shanjian Tang Fudan University (p. 40)
(Life Hall)

11:05–11:50
Discretization of processes and applications to highfrequency
Jean Jacod UPMC (Paris-6) (p. 38)
(Life Hall)

12:00–12:45 Lévy Lecture
Metastability of Markov processes
Claudio Landim IMPA (p. 38)
(Life Hall)
14:20–15:45
Special Sessions and Contributed Sessions
(Parallel sessions, see page 31)

16:00–
Closing
(Life Hall)
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Monday, September 6th 14:20–15:45 (Parallel sessions)
Session title (Organizer)

Room 802
Room 601
Life Hall
Science Hall
Room 604
Room 603
Room 502
Room 503
Room 602
Room 701
Room 801

SS10:
SS18:
SS20:
SS21:
CS09:
CS10:
CS12:
CT02:
CT03:
CT10:
CT15:

Potential Theory on Jump Processes (Kim)
Random Structure in Asymptotic Representation Theory (Hora)
SLE and Related Topics (Lawler)
Spatial Random Networks (van der Hofstad)
Some Analysis Related to Exponential (Geometric) Processes (Shieh)
Stochastic Differential Equations and their Graphs Applications (Smii)
Stochastic Optimal Stopping (Ano)
Brownian Motion
BSDE and BSPDE
Mathematical Finance 1
Mathematical Statistics 1

SS: Invited Special Sessions
CS: Organized Contributed Sessions
CT: Open Contributed Sessions
(In the Open Contributed Sessions, the last speaker chairs the ﬁrst talk; after this, each speaker chairs the
next talk by turns.)

SS10: Potential Theory on Jump Processes
Panki Kim (Seoul National University)

14:50–15:15
Asymptotics of characters and large Young diagrams
Valentin Féray LaBRI, CNRS Université Bordeaux

14:20–14:45

1 (p. 46)

Heat and Weyl asymptotics for stable processes
Rodrigo Bañuelos Purdue University (p. 42)

15:20–15:45

14:50–15:15
Dirichlet heat kernel estimates for fractional Laplacian perturbed by gradient operator
Zhen-Qing Chen University of Washington (p. 44)

Real Wishart matrices and Haar-distributed orthogonal matrices
Sho Matsumoto Nagoya University (p. 54)
SS20: SLE and Related Topics
Gregory F. Lawler (University of Chicago)

15:20–15:45

14:20–14:45

Transition probability densities of Levy processes
René L. Schilling TU Dresden (p. 57)

Connection probabilities and RSW-type bounds for
the two-dimensional FK Ising model
Pierre Nolin Courant Institute, New York University

SS18: Random Structure in Asymptotic Representation Theory
Akihito Hora (Nagoya University)

14:20–14:45
Higher order freeness and asymptotic representations of unitary groups
Benoı̂t VP Collins University of Ottawa (p. 44)

(p. 55)
14:50–15:15
A rate of convergence for loop-erased random walk
to SLE(2)
Michael Kozdron University of Regina (p. 51)

15:20–15:45
Gaussian free ﬁeld and conformal ﬁeld theory
Nam-Gyu Kang Seoul National University (p. 51)

16
SS21: Spatial Random Networks
Remco van der Hofstad (Eindhoven University of
Technology)

14:50–15:15
Shooting methods for numerical solution of linear
and nonlinear stochastic boundary-value problems
Armando Arciniega The University of Texas at San

14:20–14:45

Antonio (p. 62)

Invariant random graphs with prescribed iid degrees
Maria Deijfen Stockholm University (p. 45)

15:20–15:45

14:50–15:15
Collective phenomena on random networks
Cristian Giardinà Modena and Reggio Emilia Uni-

versity (p. 47)
15:20–15:45

Maximum principle for controlled stochastic partial
differential equation
AbdulRahman Soliman Al-Hussein Qassim Uni-

versity (p. 62)
CS12: Stochastic Optimal Stopping
Katsunori Ano (Institute of Applied Mathematics)

Threshold networks with random weights and their
extension to spatial networks
Naoki Masuda University of Tokyo (p. 54)

14:20–14:45

CS09: Some Analysis Related to Exponential
(Geometric) Processes
Narn-Rueih Shieh (National Taiwan University)

14:50–15:15

Pricing swing options by a dual approach
Yusuke Tashiro University of Tokyo (p. 70)
Uncertain Markov decision processes with Bayesian
intervals
Masayuki Horiguchi Kanagawa University (p. 65)

14:20–14:45

15:20–15:45

Exponential (geometric) Lévy process models in
mathematical ﬁnance
Yoshio Miyahara Nagoya City University (p. 67)

Odds theorem with multiple selection chances
Katsunori Ano Institute of Applied Mathematics

14:50–15:15
Exponential of stationary processes
Muneya Matsui University of Tokyo (p. 67)

15:20–15:45
Inﬁnite products of exponential Lévy-driven OU processes
Narn-Rueih Shieh National Taiwan University

(p. 69)
CS10: Stochastic Differential Equations and
their Graphs Applications
Boubaker Smii (King Fahd University of
Petroleum and Minerals)

14:20–14:45
Generalized Feynman graphs representation of
stochastic differential equations driven by Lévy
noise
Boubaker Smii King Fahd University of Petroleum

and Minerals (p. 69)

(p. 62)
CT02: Brownian Motion

14:20–14:45
Skew products of one-dimensional diffusion processes and a spherical Brownian motion
Tomoko Takemura Kyoto University (p. 90)

14:50–15:15
On collisions of Brownian particles
Tomoyuki Ichiba University of California, Santa

Barbara (p. 79)
15:20–15:45
A New Chart to Monitor Process Target and Variability on Dependent Process Steps
Su-Fen Yang National Chengchi University (p. 93)

17
CT03: BSDE and BSPDE

14:20–14:45
A BSDE approach to the sensitivity of the utility
maximization problem
Markus Mocha Humboldt-Universität zu Berlin

(p. 84)
14:50–15:15
Measure solutions of BSDEs and a Feynman-Kac
formula
Jianing Zhang Humboldt-Universität zu Berlin

(p. 94)
15:20–15:45
On the Cauchy problem for degenerate backward
stochastic partial differential equations in Sobolev
spaces
Kai Du Fudan University (p. 75)
CT10: Mathematical Finance 1

14:20–14:45
A new approach to pricing European Union emission allowance futures
Anna Nazarova
University of Duisburg-Essen

(p. 85)
14:50–15:15
Market Information and Random Fields
Lane P. Hughston Imperial College London (p. 78)

15:20–15:45
Analytical solution for expected loss of a collateralized loan under a quadratic Gaussian default intensity process
Toshinao Yoshiba Bank of Japan (p. 93)
CT15: Mathematical Statistics 1

14:20–14:45
Lifetime inference of skew-Wiener linear degradation models
Chien-Yu Peng Institute of Statistical Science,

Academia Sinica (p. 86)
14:50–15:15
Residuals and goodness-of-ﬁt tests for stationary
marked Gibbs point processes
Frederic Lavancier Université de Nantes (p. 82)

15:20–15:45
Estimation of multivariate CARMA processes
Eckhard Schlemm Technische Universität München

(p. 89)
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Monday, September 6th 16:15–18:10 (Parallel sessions)
Session title (Organizer)

Life Hall
Room 802
Science Hall
Room 601
Room 502
Room 503
Room 602
Room 603
Room 801
Room 701
Room 604

SS05:
SS07:
SS17:
SS24:
CS01:
CS02:
CT20:
CT23:
CT25:
CT26:
CT27:

Financial Mathematics (Bouchard and Zariphopoulou)
Lévy processes: Recent Developments (Klüppelberg)
Random Media and Related Topics (Sidoravicius)
Stochastic Models in Neuroscience (Thieullen)
Afﬁne Processes and Applications (Keller-Ressel)
Branching Processes and their Applications (González and del Puerto)
Queueing Theory
SDE and SPDE
Stochastic Analysis
Stochastic Controls and Related Topics
Stochastic Network

SS: Invited Special Sessions
CS: Organized Contributed Sessions
CT: Open Contributed Sessions
(In the Open Contributed Sessions, the last speaker chairs the ﬁrst talk; after this, each speaker chairs the
next talk by turns.)

SS05: Financial Mathematics
Bruno Bouchard (Université Paris-Dauphine) and
Thaleia Zariphopoulou (University of Oxford and
University of Texas, Austin)

16:15–16:40
New perspectives on the HJB equation arising in
portfolio choice in incomplete markets
Sergey Nadtochiy University of Oxford (p. 55)

16:45–17:10
Optimal investment on ﬁnite horizon with random
discrete order ﬂow in illiquid markets
Mihai Sı̂rbu University of Texas (p. 57)

17:15–17:40
No asymptotic arbitrage in models with transaction
costs and production capacities
Bruno Bouchard CEREMADE, University Paris-

Dauphine CREST, ENSAE (p. 43)

SS07: Lévy Processes: Recent Developments
Claudia Klüppelberg (TU München)

16:15–16:40
On fractional Lévy processes
Christian Bender Saarland University (p. 42)

16:45–17:10
Distributional properties of stationary solutions of
some generalised Ornstein–Uhlenbeck processes
Alexander M. Lindner TU Braunschweig (p. 52)

17:15–17:40
More about limits of nested subclasses of classes of
inﬁnitely divisible distributions
Makoto Maejima Keio University (p. 53)

17:45–18:10
The role of the arcsine distribution in inﬁnite divisibility
Victor Perez-Abreu Center for Research in Mathe-

matics CIMAT (p. 56)
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SS17: Random Media and Related Topics
Vladas Sidoravicius (CWI and IMPA)

CS01: Afﬁne Processes and Applications
Martin Keller-Ressel (Swiss Federal Institute of
Technology)

16:15–16:40
The self-dual point of the two-dimensional randomcluster model is critical for q ≥ 1
Vincent Beffara UMPA - ENS Lyon (p. 42)

16:15–16:40

16:45–17:10

On strong solutions of positive deﬁnite jumpdiffusions
Eberhard Mayerhofer Vienna University of Eco-

Random pinning model: the issue of disorder relevance
Hubert Lacoin Università di Roma Tre (p. 52)

16:45–17:10

17:15–17:40
Some aspects of directed edge reinforced random
walks
Christophe Sabot Université Lyon 1 (p. 57)

17:45–18:10
Complexity of Spin Glass energy landscapes and
Random Matrices
Gérard Ben Arous New York University (p. 42)
SS24: Stochastic Models in Neuroscience
Michele Thieullen (Université Pierre et Marie
Curie)

nomics and Business (p. 67)

Afﬁne processes on symmetric cones
Christa Cuchiero ETH Zuerich (p. 63)

17:15–17:40
A characterization of the martingale property of exponentially afﬁne processes
Johannes Muhle-Karbe
University of Vienna

(p. 68)
CS02: Branching Processes and their Applications
Miguel González and Inés del Puerto (University
of Extremadura)

16:15–16:40

16:15–16:40

Stochastic differential equations with boundary
noise
Stefano Bonaccorsi University of Trento (p. 43)

Branching structure for an (L-1) random walk in random environment and its applications
Wenming Hong Beijing Normal University (p. 65)

16:45–17:10
(blank)

16:45–17:10

17:15–17:40
Modelization of membrane potential and information
transmission in large systems of neurons
Reinhard Hoepfner University of Mainz (p. 49)

17:45–18:10
Piecewise deterministic processes and intrinsic ﬂuctuations of neuronal activity
Michele Marie Thieullen Université Pierre et Marie

Y-linked bisexual branching processes with blind
choice of mates: Bayesian inference through
MCMC methods
Miguel González University of Extremadura (p. 64)

17:15–17:40
On controlled branching processes in varying environment
Inés Maria del Puerto University of Extremadura

(p. 63)

Curie-Paris 6 (p. 58)
CT20: Queueing Theory

16:15–16:40
Shadow-routing based control of ﬂexible multiserver pools in overload
Tolga Tezcan University of Rochester (p. 91)

20
16:45–17:10
Non-identiﬁability of the two-state Markovian arrival
process
Josefa Ramirez Cobo IMUS (Institute of Mathe-

matics, University of Seville) (p. 87)
17:15–17:40
Multiscale diffusion approximations for stochastic
networks in heavy trafﬁc
Xin Liu University of North Carolina at Chapel Hill

(p. 83)
17:45–18:10
Interararrival time distribution for a non-Markovian
arrival process
Mine Caglar Koc University (p. 73)
CT23: SDE and SPDE

16:15–16:40
Ergodicity and density asymptotics of complex diffusion processes with quadratic drift
David Paul Herzog The University of Arizona

(p. 78)
16:45–17:10
Regularity of the diffusion semigroup with Dirichlet
boundary condition
Shigeo Kusuoka The University of Tokyo (p. 81)

17:15–17:40
The equivalence of stochastic differential equations
and martingale problems
Thomas G Kurtz University of Wisconsin-Madison

(p. 81)

17:15–17:40
L p -approximations of stochastic integrals and
weighted BMO
Stefan Geiss University of Innsbruck (p. 76)

17:45–18:10
Random time with a given Azéma supermartingale:
A multiplicative system approach
Libo Li University of Sydney (p. 82)
CT26: Stochastic Controls and Related Topics

16:15–16:40
Large time behavior of solutions of Hamilton-JacobiBellman equations with quadratic nonlinearity in
gradients
Naoyuki Ichihara Hiroshima University (p. 79)

16:45–17:10
Optimal control of trading algorithms: a general impulse control approach
Ngoc-Minh Dang CEREMADE, University Paris

Dauphine (p. 74)
17:15–17:40
Card counting in continuous time
Patrik Andersson Stockholm University (p. 72)

17:45–18:10
Convex risk measures on Orlicz spaces:
convolution and shortfall
Takuji Arai Keio University (p. 72)

inf-

CT27: Stochastic Network

17:45–18:10

16:15–16:40

Ergodicity of inﬁnite dimensional stochastic differential equations with jump noises
Bin Xie Shinshu University (p. 92)

The multiple scaling approximation in a heat shock
model of E.coli
Hye Won Kang University of Minnesota (p. 81)

CT25: Stochastic Analysis

16:15–16:40
An algebraic approach to the Cameron-MartinMaruyama-Girsanov formula
Takafumi Amaba Ritsumeikan University (p. 72)

16:45–17:10
Weak law for number of edges on a spherical surface
Bhupendra Gupta Indian Institute of Informa-

tion Technology -Desigm and Manufacturing-Jabalpur
(p. 77)

16:45–17:10

17:15–17:40

On integro-differential operators: Conservativeness
and Feller property
Yuichi Shiozawa Okayama University (p. 89)

The on-off network trafﬁc model under intermediate
scaling
Clement Dombry Université de Poitiers (p. 75)

21
17:45–18:10
Stochastically perturbed gene regulatory networks
Irina Shlykova Norwegian University of Life Sci-

ences (p. 89)
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Tuesday, September 7th 11:05–12:30 (Parallel sessions)
Session title (Organizer)

Room 604
Room 601
Room 802
Life Hall
Science Hall
Room 502
Room 503
Room 603
Room 701
Room 801
Room 602

SS04:
SS06:
SS13:
SS26:
SS27:
CS04:
CS07:
CT06:
CT11:
CT16:
CT18:

Excursion Theory and Applications (Fukushima and Yano)
Functional Inequalities and Related Topics (Wang)
Probabilistic Numerical Methods for PDEs (Touzi)
Stochastic Processes in Physics (Hara)
Stochastic Process Models in Genetics (Grifﬁths)
Non-Local Operators and Related Random Processes (Lorinczi)
SDE with Jumps I (Pavlyukevich and Simon)
Interacting Systems and Statistical Mechanics 1
Mathematical Finance 2
Mathematical Statistics 2
Optimal Transportation, Random Walks on Graphs

SS: Invited Special Sessions
CS: Organized Contributed Sessions
CT: Open Contributed Sessions
(In the Open Contributed Sessions, the last speaker chairs the ﬁrst talk; after this, each speaker chairs the
next talk by turns.)

SS04: Excursion Theory and Applications
Masatoshi Fukushima (Osaka University) and
Yuko Yano (Kyoto University)

11:05–11:30
Applications of excursion theory to construction and
uniqueness of stochastic processes
Krzysztof Burdzy University of Washington (p. 44)

11:35–12:00
Extremality of excursion measure and of σ-ﬁnite
measure unifying penalisations
Kouji Yano Kobe University (p. 60)

11:05–11:30
COH formula and Dirichlet Laplacians on small domains of pinned path spaces
Shigeki Aida Tohoku University (p. 42)

11:35–12:00
Lyapunov conditions for functional inequalities
Arnaud Guillin Université Blaise Pascal (p. 48)

SS13: Probabilistic Numerical Methods for
PDEs
Nizar Touzi (École Polytechnique)

11:05–11:30
12:05–12:30
Shift-monotonicity and inﬁnite divisibility for regenerative sets
Patrick Joseph Fitzsimmons University of Cali-

Optimal stopping of piecewise deterministic Markov
processes
François Dufour
INRIA Bordeaux Sud-Ouest

(p. 45)

fornia San Diego (p. 46)
11:35–12:00
SS06: Functional Inequalities and Related
Topics
Feng-Yu Wang (Swansea University)

An application of the Kusuoka-Lyons-Victoir cubature method to the numerical solution of semilinear
PDEs
Dan Crisan Imperial College London (p. 45)
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12:05–12:30

12:05–12:30

Monte Carlo Methods for high dimensional BSDEs
and PDEs
Jianfeng Zhang University of Southern California

Schroedinger perturbations of transition densities
Krzysztof Bogdan Wroclaw University of Technol-

ogy (p. 63)

(p. 61)
SS26: Stochastic Processes in Physics
Takashi Hara (Kyushu University)

11:05–11:30
Lace expansion in the past and future
Akira Sakai Hokkaido University (p. 57)

11:35–12:00
Dissipative Abelian sandpiles and rate of convergence
Antal A Járai University of Bath (p. 49)

CS07: SDE with Jumps I
Ilya Pavlyukevich (Friedrich Schiller University of
Jena) and Thomas Simon (Université de Lille 1)

11:05–11:30
Stationary solutions of generalised OrnsteinUhlenbeck processes
Anita Diana Behme TU Braunschweig (p. 62)

11:35–12:00
The lent particle method and its applications
Laurent Denis University of Evry (p. 64)

12:05–12:30
SS27: Stochastic Process Models in Genetics
Robert Grifﬁths (University of Oxford)

11:05–11:30
Computing likelihoods under multiple-merger coalescents
Matthias Birkner University Mainz (p. 43)

11:35–12:00
A coalescent dual process in a Cannings model with
genic selection, and the Lambda coalescent limit
Robert Charles Grifﬁths University of Oxford

(p. 48)
12:05–12:30
Evolution in a spatial continuum
Jerome Kelleher University of Edinburgh (p. 51)
CS04: Non-Local Operators and Related Random Processes
Jozsef Lorinczi (Loughborough University)

11:05–11:30
Hitting distributions of stable and related processes
Michal Ryznar Wroclaw University of Technology

(p. 69)
11:35–12:00
Hitting half-spaces by Bessel-Brownian diffusions
Jacek Malecki University of Angers and Wroclaw

University of Technology (p. 66)

Stochastic equations and Fleming-Viot ﬂows
Zenghu Li Beijing Normal University (p. 66)
CT06: Interacting Systems and Statistical Mechanics 1

11:05–11:30
Existence and uniqueness of random gradient
states
Codina Cotar Technische Universität Muenchen

(p. 73)
11:35–12:00
Fractional Fokker-Planck equation for subdiffusion
with space-and-time-dependent drift
Peter Straka University of New South Wales (p. 90)

12:05–12:30
Annealed critical curve of a disordered pinning
model with ﬁnite range correlations
Julien Poisat Université Lyon 1 (p. 86)
CT11: Mathematical Finance 2

11:05–11:30
A model for multiscaling and clustering of volatility
in ﬁnancial indexes
Paolo Dai Pra Università di Padova (p. 73)

11:35–12:00
On the Fatou property for quasiconvex functions
Ranja Reda Vienna University of Technology (p. 87)
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12:05–12:30
Large liquidity expansion of the super-hedging costs
Dylan Possamaı̈ Ecole Polytechnique (p. 86)
CT16: Mathematical Statistics 2

11:05–11:30
Proﬁle monitoring via penalized spline regression
Longcheen Huwang National Tsing Hua University

(p. 79)
11:35–12:00
Misspeciﬁcation analyses of Gamma with inverse
Gaussian processes
Sheng Tsaing Tseng National Tsing-Hua Univer-

sity (p. 91)
12:05–12:30
Estimation in linear regression measurement error
models for processes with uncorrelated increments
Tiee-Jian Wu National Cheng-Kung University

(p. 92)
CT18: Optimal Transportation, Random Walks
on Graphs

11:05–11:30
Fair allocation via optimal transportation
Martin Otto Josef Huesmann University of Bonn

(p. 78)
11:35–12:00
Large deviations on nilpotent covering graphs
Ryokichi Tanaka Kyoto University (p. 91)

12:05–12:30
Duality on gradient estimates and Wasserstein controls
Kazumasa Kuwada Ochanomizu University (p. 82)
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Tuesday, September 7th 14:10–15:35 (Parallel sessions)
Session title (Organizer)

Room 601
Room 802
Room 801
Life Hall
Science Hall
Room 502
Room 503
Room 603
Room 602
Room 701
Room 604

SS09:
SS12:
SS14:
SS23:
SS25:
CS08:
CS14:
CT07:
CT09:
CT12:
CT19:

Mathematical Populations Genetics (Baake)
Probabilistic Methods for Solving Stochastic and Deterministic PDEs (Crisan)
Probability and Geometry (Kuwae)
Stochastic Analysis on Large Scale Interacting Systems (Deuschel)
Stochastic Networks (Ramanan)
SDE with Jumps II (Pavlyukevich and Simon)
Stochastic Processes in Actuarial Modelling (Willmot)
Interacting Systems and Statistical Mechanics 2
Limit Theorems and Random Dynamics
Mathematical Finance 3
Probability Distribution

SS: Invited Special Sessions
CS: Organized Contributed Sessions
CT: Open Contributed Sessions
(In the Open Contributed Sessions, the last speaker chairs the ﬁrst talk; after this, each speaker chairs the
next talk by turns.)

SS09: Mathematical Population Genetics
Ellen Baake (Universität Bielefeld)

14:40–15:05
On generalized Malliavin calculus
Boris L Rozovsky Brown University (p. 56)

14:10–14:35
The symbiotic branching model: Moment spectrum,
longtime-behaviour and width of the interface
Jochen Blath TU Berlin (p. 43)

14:40–15:05
Spatial Lambda-Fleming-Viot process and associated genealogies
Amandine Véber University Paris-Sud 11 (p. 59)

15:10–15:35
Second order backward SDEs
Nizar Touzi École Polytechnique (p. 58)
SS14: Probability and Geometry
Kazuhiro Kuwae (Kumamoto University)

14:10–14:35
15:10–15:35
Single–crossover recombination and ancestral recombination trees
Ute von Wangenheim Bielefeld University (p. 60)

Concentration of measure phenomenon and eigenvalues of Laplacian
Kei Funano Kumamoto University (p. 47)

14:40–15:05
SS12: Probabilistic Methods for Solving
Stochastic and Deterministic PDEs
Dan Crisan (Imperial College London)

Displacement convexity of generalized relative entropies
Shin-ichi Ohta Kyoto University (p. 56)

14:10–14:35

15:10–15:35

Accelerated numerical schemes for deterministic
and stochastic PDEs
Istvan Gyongy University of Edinburgh (p. 48)

Comparison geometry of the Bakry-Emery Ricci
curvature on complete Riemannian manifolds
Xiangdong Li Chinese Academy of Sciences (p. 52)
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SS23: Stochastic Analysis on Large Scale Interacting Systems
Jean-Dominique Deuschel (TU Berlin)

14:10–14:35
Effective velocity for interfaces in a random environment
Nicolas P Dirr University of Bath (p. 45)

14:40–15:05
Fluctuations of the Ginzburg-Landau model and universality for SLE(4)
Jason P. Miller Stanford University (p. 55)

15:10–15:35
Scaling limits of self-interacting random walks and
diffusions
Bálint Tóth Budapest University of Technology

(p. 58)
SS25: Stochastic Networks
Kavita Ramanan (Brown University)

14:10–14:35
A stochastic model of coupled enzymatic processing
Ruth Williams University of California, San Diego

(p. 60)
14:40–15:05
Scaling limits for critical epidemics and random
graphs
Johan van Leeuwaarden TU Eindhoven and EU-

RANDOM (p. 59)
15:10–15:35
Interpolation method and scaling limits in sparse
random graphs
David Gamarnik MIT (p. 47)
CS08: SDE with Jumps II
Ilya Pavlyukevich (Friedrich Schiller University of
Jena) and Thomas Simon (Université de Lille 1)

15:10–15:35
Sensitivity and hypoellipticity for jump processes
Atsushi Takeuchi Osaka City University (p. 69)
CS14: Stochastic Processes in Actuarial Modelling
Gordon Willmot (University of Waterloo)

14:10–14:35
Distributional analysis of a generalization of the
Polya process
Gordon Willmot University of Waterloo (p. 71)

14:40–15:05
General structures of a class of stochastic models
with two-sided jumps
Eric Cheung University of Hong Kong (p. 63)

15:10–15:35
Reﬁnements of the two-sided bounds for renewal
equations
Jae-Kyung Woo University of Waterloo (p. 71)
CT07: Interacting Systems and Statistical Mechanics 2

14:10–14:35
Hydrodynamic limit for exclusion processes with velocity
Makiko Sasada The University of Tokyo (p. 88)

14:40–15:05
Duality and hidden symmetries in interacting particle systems
Kiamars Vafayi Leiden University (p. 92)

15:10–15:35
Spatial random permutations and Poisson-Dirichlet
distribution
Volker Betz University of Warwick (p. 73)
CT09: Limit Theorems and Random Dynamics

14:10–14:35

14:10–14:35

On estimating SDE with jumps
Hiroki Masuda Kyushu University (p. 67)

Quenched limit theorems
Dalibor Volný Université de Rouen (p. 92)

14:40–15:05

14:40–15:05

Cylindrical Lévy processes in Banach spaces
Markus Riedle University of Manchester (p. 68)

On the central limit theorem for trimmed r.v.’s
Istvan Berkes Graz University of Technology (p. 72)
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15:10–15:35
Cooperation principle and disappearance of chaos
in random complex dynamics
Hiroki Sumi Osaka University (p. 90)
CT12: Mathematical Finance 3

14:10–14:35
Active portfolio selection: Outperforming a benchmark portfolio
Daniel Michelbrink The University of Nottingham

(p. 84)
14:40–15:05
Constrained portfolio choices in the decumulation
phase of a pension plan
Fausto Gozzi Luiss University (p. 77)

15:10–15:35
Volatility in the Black-Scholes and other formulae
Kais Hamza Monash University (p. 78)
CT19: Probability Distribution

14:10–14:35
Symmetric stable processes and the Lamperti
transformation
Maria Emilia Caballero Instituto de Matematicas,

UNAM (p. 73)
14:40–15:05
On the joint distribution of two quantiles
Yuri Imamura Ritsumeikan University (p. 79)

15:10–15:35
Transition densities of transformations of Itô diffusions
Sanae Rujivan Walailak University (p. 88)
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Thursday, September 9th 16:25–18:20 (Parallel sessions)
Session title (Organizer)

Room 601
Life Hall
Science Hall
Room 802
Room 502
Room 604
Room 602
Room 503
Room 701
Room 603
Room 801

SS02:
SS08:
SS19:
SS22:
CS06:
CS13:
CT01:
CT08:
CT14:
CT21:
CT24:

Determinantal Processes and Related Topics (Shirai)
Mathematical Finance and Stochastic Control (Sheu)
Rough Paths (Lyons)
Statistical Inference for Stochastic Processes (Yoshida)
Quantum Walks (Konno)
Stochastic Partial Differential Equations and Related Topics (Tappe)
Branching Processes and Other Stochastic Processes
Lévy Processes
Mathematical Finance and Risk Analysis
Random Media
SPDE and its Applications

SS: Invited Special Sessions
CS: Organized Contributed Sessions
CT: Open Contributed Sessions
(In the Open Contributed Sessions, the last speaker chairs the ﬁrst talk; after this, each speaker chairs the
next talk by turns.)

SS02: Determinantal Processes and Related
Topics
Tomoyuki Shirai (Kyushu University)

SS08: Mathematical Finance and Stochastic
Control
Shuenn-Jyi Sheu (Academia Sinica)

16:25–16:50

16:25–16:50

Random point processes and Wigner matrices
Alexander B. Soshnikov University of California at

Robust utility maximization for Levy market models
Daniel Hernández Centro de Investigación en

Davis (p. 58)

Matemáticas (p. 48)

16:55–17:20

16:55–17:20

The critical Z-invariant Ising model via dimers
Cédric Boutillier UPMC Paris 6 – École Normale

Robust utility maximization on an inﬁnite time horizon
Thomas Knispel Leibniz University Hannover

Supérieure (p. 44)
17:25–17:50
Limit of characteristic polynomials of a random matrix
Manjunath Krishnapur Indian Institute of Science

(p. 51)
17:25–17:50

(p. 52)

An impulse control approach to optimal order execution with market price impact
Huyên Pham University Paris Diderot (p. 56)

17:55–18:20

17:55–18:20

Phase transition in kinetically constrained models
Thierry Bodineau École Normale Supérieure (p. 43)

On nearly optimal strategies for risk-sensitive portfolio optimization on inﬁnite horizon
Jun Sekine Osaka University (p. 57)
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SS19: Rough Paths
Terry Lyons (University of Oxford)

16:25–16:50
Evolving communities with individual preferences
Thomas Cass University of Oxford (p. 44)

16:55–17:20
A new pathwise theory of SPDEs
Peter Karl Friz TU and WIAS Berlin (p. 47)

17:25–17:50
Laplace-type asymptotics for rough differential
equation driven by fractional Brownian motion
Yuzuru Inahama Nagoya University (p. 49)
SS22: Statistical Inference for Stochastic Processes
Nakahiro Yoshida (University of Tokyo)

17:25–17:50
Limit theorems and localization for quantum walks
on graphs
Norio Konno Yokohama National University (p. 66)
CS13: Stochastic Partial Differential Equations and Related Topics
Stefan Tappe (ETH Zürich)

16:25–16:50
Support theorem for SPDE and its application to
HJM model
Toshiyuki Nakayama Mitsubishi UFJ Morgan Stan-

ley Securities Co., Ltd. (p. 68)
16:55–17:20
Invariant manifolds with boundary
diffusions
Stefan Tappe ETH Zürich (p. 70)

for

jump-

17:25–17:50
16:25–16:50
On the goodness of ﬁt tests for ergodic diffusion processes
Yury A. Kutoyants University of Maine (p. 52)

16:55–17:20
Unlimited liabilities, reserve capital requirements
and the taxpayer put option
Ernst Wilhelm Eberlein University of Freiburg

(p. 46)
17:25–17:50
Statistical estimation of the volatility for a stochastic
differential equation
Masayuki Uchida Osaka University (p. 59)
CS06: Quantum Walks
Norio Konno (Yokohama National University)

Relation between stochastic integrals and the geometry of Banach spaces
Barbara Rüdiger Bergische Universität Wuppertal

(p. 69)
CT01:
Branching Processes and Other
Stochastic Processes

16:25–16:50
A stochastic SIS epidemic with demography: initial
stages and time to extinction
David Lindenstrand Stockholm University (p. 83)

16:55–17:20
Some asymptotic results for near critical branching
processes
Dominik Reinhold University of North Carolina at

Chapel Hill (p. 87)
17:25–17:50

16:25–16:50
Spectral methods for quantum random walks
F. Alberto Grunbaum University of California,

Estimation of distribution function in marked point
processes
Zbyněk Pawlas Charles University in Prague (p. 85)

Berkeley (p. 65)
17:55–18:20
16:55–17:20
Applications of spectral methods for quantum random walks
Luis Velázquez Universidad de Zaragoza (p. 70)

The graph-value random variable and the unique existence of probabilistic measurement
Xianmin Geng Nanjing University of Aeronautics

and Astronautics (p. 77)
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CT08: Lévy Processes

16:25–16:50
On scale functions of spectrally negative Lévy processes with phase-type jumps
Kazutoshi Yamazaki Osaka University (p. 93)

16:55–17:20
Spectral theory for subordinate Brownian motions in
half-line
Mateusz Kwaśnicki Wrocław University of Tech-

nology (p. 82)
17:25–17:50
The symbol of an Itô process and its relations to ﬁne
properties
Jan Alexander Schnurr Technical University Dort-

16:55–17:20
On the behavior of the population density of branching random walks in random environment
Makoto Nakashima Kyoto University (p. 84)

17:25–17:50
Exact value of the resistance exponent for four dimensional random walk trace
Daisuke Shiraishi Kyoto University (p. 89)

17:55–18:20
Brownian motion among heavy tailed Poissonian
potential
Ryoki Fukushima Tokyo Institute of Technology

(p. 76)
CT24: SPDE and its Applications

mund (p. 89)
17:55–18:20
Composition with distributions of Wiener-Poisson
variables and its asymptotic expansion
Yasushi Ishikawa Ehime University (p. 80)
CT14: Mathematical Finance and Risk Analysis

16:25–16:50
On stochastic Burgers PDEs with random coefﬁcients and a generalization of the Cole-Hopf transformation
Nikolaos Englezos University of Piraeus (p. 75)

16:55–17:20
1-D quintic NLS with white noise dispersion
Yoshio Tsutsumi Kyoto University (p. 92)

16:25–16:50
Operational risk measure in Bayesian context
Marie Kratz ESSEC Business School (p. 81)

16:55–17:20
Risk averse asymptotics in a Black-Scholes market
on a ﬁnite time horizon
Stefan Thonhauser University of Lausanne (p. 91)

17:25–17:50
Compensators and defaultable securities
Ramin Okhrati Concordia University (p. 85)

17:55–18:20
Parameter-dependent optimal stopping problems
for one-dimensional diffusions
Christoph Baumgarten Technische Universität

Berlin (p. 72)
CT21: Random Media

16:25–16:50
Random walks in random environment with unbounded jumps and Knudsen billiards with drift
Serguei Popov University of Campinas (p. 86)

17:25–17:50
Stochastic model for second grade ﬂuids: existence,
uniqueness results and α-limit
Paul André Razaﬁmandimby University of Preto-

ria (p. 87)
17:55–18:20
On the strong solution for the stochastic 3D Lerayalpha model of turbulence
Gabriel Deugoue University of Pretoria- South

Africa (p. 74)
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Friday, September 10th 14:20–15:45 (Parallel sessions)
Session title (Organizer)

Science Hall
Room 802
Life Hall
Senri Room A
Senri Room B
Room 502
Room 503
Room 601
Room 602
Room 604
Room 701
Room 801
Room 603

SS01:
SS03:
SS11:
SS15:
SS16:
CS03:
CS05:
CS11:
CT04:
CT05:
CT13:
CT17:
CT22:

Branching Processes and Heavy Tails (Borovkov)
Dirichlet Forms and Applications (Takeda)
Probabilistic Analysis of Algorithms (Devroye)
Probability and Zeta Function (Matsumoto)
Quantum Physics by Stochastic Analysis (Hiroshima)
Multifractional Processes and Fields (Ayache)
Noncolliding Diffusion Processes and Random Matrix Theory (Tanemura)

(canceled)
Error Estimates and MCMC
Inﬁnite-Dimensional Analysis for Finance
Mathematical Finance 4

(canceled)
Random Walks and Random Graphs

SS: Invited Special Sessions
CS: Organized Contributed Sessions
CT: Open Contributed Sessions
(In the Open Contributed Sessions, the last speaker chairs the ﬁrst talk; after this, each speaker chairs the
next talk by turns.)

SS01: Branching Processes and Heavy Tails
Kostya Borovkov (University of Melbourne)

SS03: Dirichlet Forms and Applications
Masayoshi Takeda (Tohoku University)

14:20–14:45

14:20–14:45

Multidimensional branching random walk with
branching at the origin only
Vladimir Alekseevich Vatutin Steklov Mathemati-

Heat kernel asymptotics for the measurable Riemannian structure on the Sierpinski gasket
Naotaka Kajino Kyoto University (p. 49)

cal Institute (p. 59)
14:50–15:15
14:50–15:15
Lower limits and equivalences for random sums of
random variables with heavy-tailed distributions
Sergey Foss Heriot-Watt University (p. 46)

Some diffusion processes associated with two parameter Poisson-Dirichlet distribution and Dirichlet
process
Wei Sun Concordia University (p. 58)

15:20–15:45

15:20–15:45

Age and population dependent branching processes
Fima C Klebaner Monash University (p. 51)

On transformation of Markov processes
Jiangang Ying Fudan University (p. 60)
SS11: Probabilistic Analysis of Algorithms
Luc Devroye (McGill University)

14:20–14:45
Inﬁnite extensions of the Mallows model for random
permutations
Alexander Gnedin Utrecht University (p. 48)
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14:50–15:15
Variance of random digital tree structures
Hsien-Kuei Hwang Institute of Statistical Science,

CS03: Multifractional Processes and Fields
Antoine Ayache (Laboratory Paul Painlevé University Lille 1)

Academia Sinica (p. 49)
15:20–15:45
Clique number of high-dimensional random geometric graphs
Gabor Lugosi Pompeu Fabra University (p. 53)

14:20–14:45
Linear multifractional stable motion: Wavelet methods and sample paths properties
Julien Hamonier Université Lille1 (p. 65)

14:50–15:15
SS15: Probability and Zeta Function
Hiroyuki Matsumoto (Yamagata University)

On the identiﬁcation of hidden pointwise Hölder exponents
Qidi Peng Paul Painlevé laboratory, Lille 1 university

14:20–14:45

(p. 68)

Zeta function and Brownian motion on matrices
Philippe Biane CNRS IGM Université Paris-Est

15:20–15:45

(p. 42)

LND of multiparameter mfBm
Antoine Ayache Laboratory Paul Painlevé, Univer-

14:50–15:15

sity Lille 1 (p. 62)

Random matrices and number theory: Gaussian
ﬂuctuations
Paul Bourgade Harvard University (p. 44)

15:20–15:45
On the value-distribution of log L and L’/L
Kohji Matsumoto Nagoya University (p. 54)
SS16: Quantum Physics by Stochastic Analysis
Fumio Hiroshima (Kyushu University)

CS05: Noncolliding Diffusion Processes and
Random Matrix Theory
Hideki Tanemura (Chiba University)

14:20–14:45
Complex Brownian motion representation for the
Dyson model
Hideki Tanemura Chiba University (p. 70)

14:50–15:15

14:20–14:45

Determinantal processes and entire functions
Makoto Katori Chuo University (p. 66)

Quantum physics and stochastic deformation
Jean Claude Zambrini GFM,University Lisbon

15:20–15:45

(p. 60)

Height ﬂuctuations of 1D KPZ equation
Tomohiro Sasamoto Chiba University (p. 69)

14:50–15:15
Properties of fractional Schrodinger operators by
functional integration methods
József Lörinczi Loughborough University (p. 53)

15:20–15:45
Spectral analysis of QFT by functional integrations
with jump processes
Fumio Hiroshima Kyushu University (p. 48)

CT04: Error Estimates and MCMC

14:20–14:45
New estimate of the false-positive rate of a Bloom
ﬁlter
Allen Roginsky National Institute of Standards and

Technology (NIST) (p. 88)
14:50–15:15
Fault-detecting time evaluations by discrete
stochastic models on software fault-failure processes
Shuen-Lin Jeng National Cheng Kung University

(p. 80)
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15:20–15:45

14:50–15:15

Convergence of Markov measure valued random
variables and its application to MCMC
Kengo Kamatani University of Tokyo (p. 80)

Realization of a ﬁnite-state mixing Markov chain as
a random walk subject to a synchronized road coloring
Kenji Yasutomi Ritsumeikan University (p. 93)

CT05: Inﬁnite-Dimensional Analysis for Finance

14:20–14:45
Asymptotic expansion for a martingale with a mixed
normal limit distribution
Nakahiro Yoshida University of Tokyo and JST

(p. 93)
14:50–15:15
Stochastic expansion for the pricing of call options
with discrete dividends
Pierre Etore LJK - ENSIMAG (p. 76)

15:20–15:45
Inﬁnite dimensional calculus via regularization with
ﬁnancial motivations
Cristina Di Girolami University LUISS Guido Carli

(p. 74)
CT13: Mathematical Finance 4

14:20–14:45
On the robustness of the Snell envelope applied to
the analysis of various approximation schemes
Peng Hu INRIA - University Bordeaux 1 (p. 78)

14:50–15:15
The tracking error rate of the Delta-Gamma hedging
strategy
Azmi Makhlouf Osaka university (p. 84)

15:20–15:45
Discretization error in stochastic integration
Masaaki Fukasawa Osaka University (p. 76)
CT22: Random Walks and Random Graphs

14:20–14:45
Extended random signal-to-interference-and-noiseratio graphs with fading
Srikanth Krishnan Iyer Indian Institute of Science

Bangalore (p. 80)

15:20–15:45
Random spanning trees on the Sierpiński gasket
Masato Shinoda Nara Women’s University (p. 89)
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Poster Session I

Poster Session II

Tuesday and Wednesday

Thursday and Friday

The integration parts by formula of Bessel random
point ﬁeld
Ryuichi Honda Kyushu University (p. 95)

Trade-offs in pre-scheduled queueing processes.
Application to air transportation
Claus Peter Gwiggner Electronic Navigation Re-

search Institute (p. 95)
One–dimensional space–discrete transport subject
to Lévy perturbations
Ilya Pavlyukevich Friedrich Schiller University of

Jena (p. 96)

Continuous-time random and quantum walks on the
threshold network model
Yusuke Ide Kanagawa University (p. 95)

On the Markov transition kernel for ﬁrst-passage
percolation on the ladder
Eckhard Schlemm Technische Universität München

Spectral measure of quantum walks
Etsuo Segawa Tokyo Institute of Technology (p. 96)

(p. 96)

Probabilistic interpretation of the forward problem of
electrical impedance tomography
Martin Simon
Johannes Gutenberg Universität

Uniform inﬁnite Lorentzian triangulation and critical
branching process
Valentin Sisko Universidade Federal Fluminense

(p. 97)
Scaling relations for percolation in the high temperature Ising Model on the square lattice
Masato Takei Osaka Electro-Communication Uni-

versity (p. 97)
Asymptotics of IDS for a randomly perturbed lattice
Naomasa Ueki Kyoto University (p. 97)
Basic properties of a long range perturbation of the
one dimensional Kac model
Maria Eulalia Vares Centro Brasileiro de Pesquisas

Fisicas (p. 98)
Percolation for two dimensional non-ideal gas
Anatoly Yambartsev Universidade de São Paulo

(p. 98)
Penalisation of a stable Lévy process involving its
one-sided supremum
Yuko Yano Kyoto University (p. 98)

Mainz (p. 96)
Using approximation Bayesian computation for testing founder effect speciation models
Pi-Wen Tsai National Taiwan Normal University

(p. 97)
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Plenary Talks
On the non-degenerate slowdown diffusion regime

Rami ATAR (Technion)
I will describe diﬀusion limit results for critically
loaded queueing systems, emphasizing how diﬀerent
diﬀusive scalings may lead to diﬀerent limits, and
mention one new limit process. I will also describe
how controlled diﬀusion models help identify asymptotically optimal control policies.
Based on joint works with Nir Solomon and Itai
Gurvich.

Gradient models with non-convex interactions

Marek BISKUP (UCLA and University of South
Bohemia)
I will discuss recent progress in the understanding
of gradient models on the hypercubic lattice where
scalar ﬁelds are coupled via a generally non-convex
potential. I will speciﬁcally highlight non-uniqueness
of the Gibbs measure for a given tilt and its relation
to (the lack of) strict convexity of the surface tension.
I will also outline some attempts in formulating results that suppose strict convexity (or even diﬀerentiability) of the surface tension instead of making direct
assumptions on the interaction. I will put these advances in proper perspective with the well-established
theory for the case of convex interactions. The talk
will partly be based on joint papers with R. Kotecký
and H. Spohn.

Spatially rough stochastic PDEs

Martin HAIRER (University of Warwick)
It is a well-known fact that diﬀerent interpretations
of the stochastic integral lead to genuinely diﬀerent
notions of solutions to stochastic diﬀerential equations. These solutions diﬀer by an ‘Itô-Stratonovich
correction’, which is proportional to the cross variation of the stochastic integrand and the driving Brownian motion. This lecture will focus on a similar phenomenon, which can arise due to the spatial roughness
of a class of one-dimensional stochastic PDEs.

As a prototype of the kind of equations considered
in this lecture, let u be the solution to the stochastic
Burgers equation:
∂t u = ∂2x u + u∂ x u + ξ ,
where ξ denotes space-time white noise. The nonlinearity of this equation can be regularised in a natural
way by setting
Dε u(x) =

u(x + aε) − u(x − bε)
,
(a + b)ε

for some a, b ≥ 0 with a + b > 0. Since the solutions to
the stochastic Burgers equation have spatial regularity
that is similar to the temporal regularity of Brownian
motion, it turns out that the solutions to the regularised
equation converge to diﬀerent limits, depending on the
values of a and b. In this particular case, the ‘correct’
solution can be deﬁned by using integration by parts,
and the approximations converge to that solution if and
only if a = b.
An interesting question then arises when considering systems of such equations, which do appear naturally in the context of path sampling. Generically, the
nonlinearity then cannot be written as a total derivative, so that even the notion of a solution is not clear a
priori since the equation does not admit a natural weak
formulation anymore.
Our aim in this lecture will be twofold. First, we
will give a consistent treatment of a large class of
equations of the above type that allows to compute the
corresponding ‘Itô-Stratonovich’ correction. Second,
we will show how it is possible to use rough path theory to give an intrinsic notion of a solution to such
equations that is canonical and does not rely on a particular family of approximations.

Martingale dimensions for self-similar
fractals

Masanori HINO (Kyoto University)
One approach to study the structure of stochastic
processes is to investigate the space of martingales associated with them; such kind of studies date back to
1960s. The martingale dimension dm , which is also

38
called the multiplicity of ﬁltration, is interpreted as the
number of “independent noises” that the process contains. Unlike the typical cases when dm coincides with
the dimension of the underlying space, for Brownian
motion on fractals, the relation between dm and other
kinds of dimensions has not been fully understood yet.
In this talk, I will discuss recent progress on this subject.

Discretization of processes and applications to high-frequency

On randomly-forced heat equations

Davar
KHOSHNEVISAN (Department of
Mathematics, The University of Utah)
The purpose of this talk is to outline some of the recent joint work with M. Foondun on the stochastic heat
equation and its connections to ideas from renewal theory on one hand and optimal regularity of PDs on the
other hand. The notion of “intermittency” is one of the
themes presented in this talk, and we explore its deep
connections to the potential theory of analytic semigroups.

Jean JACOD (UPMC (Paris-6))
In the context of high frequency data, like ﬁnancial
data, many questions have been solved in the recent
years: for example the estimation of the volatility is
by now quite well understood under very general hypotheses, as are some questions about the presence
and some speciﬁc features of the jumps when they are
present.
This talk will be a rather general survey of the recent advances on this topic, starting with an account
on some limit theorems for functionals of the increments of a semimartingale. Then we will show how
these results can be used for analyzing high-frequency
data, including some empirical results on stock prices
or exchange rates. Emphasis will be put on some still
widely open problems, like microstructure noise and
irregularly or non-synchronous data.

Construction and properties of a random time with a given Azéma supermartingale

Convergence
chains on Zd

of

symmetric

Markov

Takashi KUMAGAI (Kyoto University)
For each n, let Yt(n) be a symmetric Markov chain
on n−1 Zd . We give conditions for the weak convergence of the Yt(n) to a symmetric Markov process Yt on
Rd . The limit process Yt can be either a diﬀusion, or a
jump process, or a mixture of them. Discrete approximations of symmetric Markov processes on Rd by
Markov chains on n−1 Zd will be also discussed. These
results generalize the work of Stroock-Zheng (1997),
in which approximations of divergence forms by ﬁnite range symmetric Markov chains are established.
At the heart of the procedure are recent progress of
the De Giorgi-Moser-Nash theory for jump processes.
This talk is based on several joint work with my coauthors; R.F. Bass, Z.-Q. Chen, M. Kassmann, P. Kim
and T. Uemura.

Monique JEANBLANC (Mathematics Depart-

Metastability of Markov processes

ment, Evry University)

Claudio LANDIM (IMPA)

Joint work with S. Song
Assuming that a supermartingale G, on a probability
space (Ω, (Ft )t≥0 , P), is valued in [0, 1], we construct a
probability Q and a random times τ on the extended
space [0, ∞] × Ω such that the restriction of Q on F∞
is equal to P and Q(τ > t|Ft ) = Gt . We then give
the decomposition of (Ft )-martingales as (Gt ) semimartingales where (Gt ) is the ﬁltration (Ft ) enlarged
progressively with τ.

We examine the metastable behavior of a trap model
on a discrete torus and of a condensed zero range process on a ﬁnite set. The asymptotic dynamics of the
ﬁrst model is described by the K-process introduced
by Fontes and Mathieu.

Geometric, fractal, and multifractal
properties of the Schramm-Loewner
evolution (SLE)

Gregory F. LAWLER (University of Chicago)
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The Schramm-Loewner evolution (SLE) was invented by Oded Schramm as a continuum model for
two-dimensional statistical physics “at criticality”. Its
deﬁnition uses the fact that such systems are expected
to exhibit conformal invariance. SLE gives a oneparameter family of curves; as the parameter varies
the fractal dimension of the curve changes. I will give
an introduction to the process and then will discuss recent results on the fractal and multifractal nature of the
curve. One nice feature of SLE is that many interesting properties can be discovered using standard tools
of stochastic analysis.

Rough Paths

Terence John LYONS (Wallis Professor of Mathematics University of Oxford)
Mathematics provides many powerful tools to
model the evolution of and interactions between systems. The theory of diﬀerential equations introduced
by Newton has been spectacularly successful. More
recently Ito’s modiﬁcation of this theory has allowed
for diﬀerential equations where some of the components of the system behave like Brownian motion.
Ito’s extension required a new calculus.
There are many settings where systems are of high
dimension and where the projection onto low dimensional spaces are highly oscillatory but not well modelled by semi-martingales and so outside the Ito calculus.
The theory of Rough Paths tackles this problem.
Building on tools from analysis and from algebra provides new tools for describing the evolution and interaction between systems that oscillate wildly. For example it is possible to model systems driven by fractional Brownian motion. The talk will introduce some
of the basic concepts.

Scaling limits of random planar maps

Grégory
MIERMONT (Département de
Mathématiques, Université de Paris-Sud 11)
A planar map is an embedding of a graph in the
2-dimensional sphere, considered up to orientationpreserving homeomorphism of the sphere. In the recent years, there has been a growing interest in studying properties of large random planar maps and their
scaling limits, with motivation coming from statistical

physics, combinatorics and probability theory. This
talk will review some of these aspects, and describe
recent results about scaling limits of random quadrangulations or random maps with large faces.

Mathematical Finance: the P&L

Chris ROGERS (Statistical Laboratory, University
of Cambridge)
Finance is one of the major application areas of
probability, and has been for at least a quarter of a
century now. But what has the mathematical ﬁnance
community contributed in that time? What results and
ideas were generated, and did anyone outside the community take any notice?
The intention of this talk is to survey some of the
main themes of the subject over the last couple of
decades; to scrutinize some of the questions posed and
solved; and to assess the extent to which our work has
aﬀected (and been aﬀected by) practice.

Scaling exponents for 1+1-dimensional
directed polymers

Timo

O.

SEPPÄLÄINEN (University of

Wisconsin-Madison)
In 1+1 dimensions directed polymers are expected
to behave superdiﬀusively: the order of magnitude of
the ﬂuctuations of the polymer path is described by the
exponent 2/3, in contrast with the exponent 1/2 of diffusive paths such as standard random walk and Brownian motion. Recently this exact value of the ﬂuctuation
exponent has been proved for two particular polymer
models, a discrete model with log-gamma distributed
weights and a model with a Brownian random environment. In addition, these models have a particular
boundary condition which in a sense corresponds to a
stationary initial state. This talk describes the models
and the ideas that lead to the results, including a Burke
property that gets its name from an analogy with wellknown results from queueing theory.

Optimal Transportation, Gradient Flows
and Wasserstein Diffusion

Karl-Theodor STURM (Institute for Applied
Mathematics, University of Bonn)
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We present a brief survey on recent progress in optimal transportation on manifolds and metric spaces.
Firstly, we will introduce the Riemannian structure
on the space P(M) of probability measures induced by
optimal transports on a given Euclidean or Riemannian space M. And we recall the characterization of
the heat equation on M as the gradient ﬂow for the
relative entropy on the L2 -Wasserstein space P(M).
Of particular interest are recent extensions to the heat
ﬂow on Finsler spaces, Heisenberg groups and Wiener
spaces.
We explain how convexity properties of the relative entropy on the Wasserstein space are related with
functional inequalities (e.g. logarithmic Sobolev inequalities), with concentration of measure and with
equilibration and contraction properties of the associated stochastic processes. We also sketch some recent
applications and links to Ricci ﬂow which allow to
derive or reformulate various monotonicity formulas
of Perelman in terms of optimal transports or equivalently in terms of stochastic parallel transports.
Convexity properties of the relative entropy
Ent(.|m) also play an important role in a powerful concept of generalized Ricci curvature bounds for metric
measure spaces (M, d, m), introduced by Lott & Villani and the author.
Finally, we present recent results for the Wasserstein diﬀusion, a canonical reversible process (µt )t≥0
on the Wasserstein space P(R). This includes: particle
approximation, logarithmic Sobolev inequaltiy, quasiinvariance of its invariant measure, – the so-called entropic measure dPβ (µ) formally given as Z1 exp(−β ·
Ent(µ|m))dP0 (µ).

On Backward Stochastic Partial Differential Equations

Shanjian TANG (School of Mathematical Sciences, Fudan University, Shanghai, China)
In this talk, I shall ﬁrst motivate the theory
of backward stochastic partial diﬀerential equations
(BSPDEs). Then I shall recall some previous results,
including the pioneering work of Alain Bensoussan
and early works of Fudan Group. Following is the introduction of the recent new progress in the theory of
BSPDEs, made by my students and I. Finally, I shall
introduce some unsolved problems and backward doubly stochastic partial diﬀerential equations.

The integral geometry of random level
sets

Jonathan TAYLOR (Stanford University)
In various scientiﬁc ﬁelds from astrophysics to neuroimaging, researchers observe entire images or functions rather than single observations. The integral
geometric properties, notably the Euler characteristic of the level/excursion sets of these functions, typically modelled as Gaussian random ﬁelds, have found
some interesting applications in these domains. In
this talk, I will describe some of the integral geometric properties of these random sets, particularly their
Lipschitz-Killing curvature measures. I will focus on
describing the results, as well as providing details for a
class of non-Gaussian random ﬁelds (built up of Gaussians) which highlights the relation (which we refer
to as a Gaussian Kinematic Formula) between their
Lipschitz-Killing curvature measures and the classical
Kinematic Fundamental Formulae of integral geometry.
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Itô Memorial Lectures
Reminiscence K. Itô. Some memories
and some remarks on his mathematical
style

Henry P. MCKEAN (Courant Institute of Mathematical Sciences)

A review on the
stochastic analysis

development

of

Shinzo WATANABE (Kyoto University)
In this memorial lecture, I will review on the development of stochastic analysis in these nearly eighty or
ninety years, referring much to my personal memories
of Professor Kiyosi Itô.
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Invited Special Sessions
COH formula and Dirichlet Laplacians
on small domains of pinned path spaces

Shigeki AIDA (Tohoku University)
We consider a small domain of a pinned path space
over a compact Riemannian manifold. We establish a
Clark-Ocone-Haussman formula for functions which
belong to H 1 -Sobolev space on the domain with the
Dirichlet boundary condition and apply it to obtain
spectral gap estimate for the Dirichlet Laplacians.

Random Matrix Theory and the Kac-Rice formula
allow a very precise counting of the mean number of
critical points (of given index and given energy value)
for spherical spin glasses hamiltonian. A detailed picture of the shape of the energy landscape emerges,
which is rather diﬀerent for the pure p-spin case and
for mixed cases. I will dwell on recent progress for
general cases.

On fractional Lévy processes
Heat and Weyl asymptotics for stable
processes

Rodrigo BANUELOS (Purdue University)
After recalling some of the well known results on
the heat and Weyl asymptotics for the classical Laplacian (Brownian motion), we will address similar questions for the fractional and relativistic Laplacian (stable processes and relativistic stable processes).

The self-dual point of the twodimensional random-cluster model is
critical for q ≥ 1

Vincent BEFFARA (UMPA - ENS Lyon)
We prove a long-standing conjecture on randomcluster models, namely that the critical point for such
models with parameter q ≥ 1 on the square lattice is
√
√
equal to the self-dual point p sd (q) = q/(1 + q).
This gives a proof that the critical temperature of the
√
q-state Potts model is equal to log(1+ q) for all q ≥ 2.
We further prove that the transition is sharp, meaning
that there is exponential decay of correlations in the
sub-critical phase. The techniques of this paper are
rigorous and valid for all q ≥ 1, in contrast to earlier
methods valid only for certain given q.
This is joint work with Hugo Duminil-Copin
(Geneva); reference arXiv:1006.5073.

Complexity of Spin Glass energy landscapes and Random Matrices

Christian BENDER (Saarland University)
A statistical analysis of many real world phenomena
in such diverse ﬁelds as ﬁnance, econometrics, hydrology, or internet traﬃc, reveals long memory eﬀects.
Arguably, among the best-studied stochastic processes
with long range dependence are fractional Brownian
motions (with Hurst parameter H > 1/2). Fractional
Lévy processes are generalizations of fractional Brownian motions which capture the memory eﬀects in a
similar fashion but provide more ﬂexibility concerning
the modeling of the distribution. They can be deﬁned
by replacing the driving Brownian motion in an integral representation of a fractional Brownian motion by
more general Lévy processes.
In this talk we characterize the semimartingale
property of a fractional Levy process by various equivalent conditions, one of which is in terms of the characteristic triplet of the driving Lévy process, while others are in terms of diﬀerentiability properties of the
sample paths. Motivated by the fact that fractional
Levy processes may fail to be semimartingales, we introduce a stochastic calculus in the Skorokhod sense
for fractional Lévy processes and related processes
which can be obtained by convolution of a deterministic kernel with a Lévy process.
This is based on joint work with A. Lindner, T. Marquardt, and M. Schicks.

Zeta function and Brownian motion on
matrices

Philippe BIANE (CNRS, IGM, Université Paris-

Gérard BEN AROUS (New York University)

Est)

This is joint work with C. A. Auﬃnger (Courant)
and J. Cerny (ETH Zurich).

We consider Brownian motion on several spaces of
matrices, and their associated Laplacian. To such a
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Laplacian is associated a random varaible, via generalized gamma convolution. In the case of S U(2) its
Mellin transform is the Riemann completed zeta function. In the case of S L(2, C)/S U(2) the Mellin transform is a function considered by Polya, which satisﬁes
Riemann hypothesis.

Computing likelihoods under multiplemerger coalescents

Matthias BIRKNER (University Mainz)
In population genetic scenarios with extremely high
variability in individual oﬀspring numbers, more general coalescents than Kingman’s coalescent can appear
as the genealogy connecting a sample. We present and
compare various importance sampling methods which
allow to compute likelihoods using sequence data in
the context of multiple merger coalescents, generalising results of Griﬃths and Tavare, Stephens and Donnelly and Hobolth, Uyenoyama and Wiuf. We illustrate these methods using simulated and some real
datasets.
Based on joint work with Matthias Steinrücken
(Berkeley) and Jochen Blath (TU Berlin).

The Symbiotic Branching Model: Moment Spectrum, Longtime-behaviour
and Width of the Interface

Jochen BLATH (TU Berlin)
In this talk we discuss some of the longterm- and
path-properties of the so-called ’symbiotic branching
model’, introduced by Etheridge and Fleischmann in
2004. The model can be viewed as a spatial system of
two interacting species who can only reproduce if both
types are simultaneously present in the same location.
Parametrised by a correlation parameter ρ, the model
provides a uniﬁed framework for several classical particle systems, like the stepping-stone and a (version
of) the parabolic Anderson model. We show that it
exhibits a rich and interesting longterm behaviour and
prove a result about the propagation of its interface. A
key to the understanding of this model lies in an explicit ’moment spectrum’ given as a function of ρ.
The talk is based on a joint paper with Leif Doering
(Berlin) and Alison Etheridge (Oxford), to appear in
the Annals of Probability (2010).

Phase transition in kinetically constrained models

Thierry

BODINEAU

(Ecole

Normale

Supérieure)
We will discuss the large deviations of the activity
in kinetically constrained models. A ﬁrst order phase
transition occurs in these models due to the constraints
in the dynamics. We will show that the ﬁnite size
scaling of this ﬁrst order dynamical phase transition
is reminiscent of the transition occurring in the Ising
model.

Stochastic differential equations with
boundary noise

Stefano BONACCORSI (University of Trento,
Department of Mathematics)
We discuss some possible examples and applications of stochastic evolution equations with boundary
noise.

No asymptotic arbitrage in models with
transaction costs and production capacities

Bruno BOUCHARD (CEREMADE, University
Paris-Dauphine CREST, ENSAE)
As in Bouchard and Pham (2005), we consider a
general discrete time model with proportional transaction costs and production capacities. Contrary to
the above paper, the level of production on the period
[t, t + 1] does not only depend on the time-t level of
inventories but is fully controlled by a Rd -valued control process β. Its impact on the wealth process at time
t in −βt , which means that some goods are used for
the production process. At time t + 1, it increases the
wealth process by Rt+1 (βt ), which typically means that
the production is sold and therefore increases the component of the wealth process corresponding to currencies. The random map Rt+1 is only known at time t + 1.
In this context, we study the notion of noasymptotic arbitrage. Namely, we allow for small arbitrages due to production but assume that there exists
a linear map β 7→ ct+1 + Lt+1 β satisfying Rt+1 (βt ) ≤
ct+1 + Lt+1 β and such that the linear model in which R
is replaced by β 7→ +Lβ does not have arbitrage opportunities.
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In the context of the linear model, we introduce
to extended notions of robust no-arbitrage and noarbitrage of second kind, and show that there are
equivalent to the existence of a corresponding notion
of strictly consistent price system.
This allows to show that the set of terminal wealth
is closed in the original non-linear model. As usual,
this leads to the formulation of a super-hedging theorem and to existence in expected utility maximisation
problems.
Examples of application in optimal power-plant
management are discussed.

Random matrices and number theory:
Gaussian ﬂuctuations

Paul BOURGADE (Harvard University)
For large unitary matrices, the number of eigenvalues in distinct shrinking intervals satisﬁes a central
limit theorem, whose covariance structure is related
to some branching processes. In this talk, we present
these well-known random matrix results and explain
the strict analogue for the zeros of L-functions. For
linear statistics of smooth functions of the eigenangles,
the weak convergence to a normal law still holds, but
with no normalization. We will also discuss the analogue of this asymptotic normality in the context of
analytic number theory.

The critical Z-invariant Ising model via
dimers

Cédric BOUTILLIER (UPMC Paris 6 – École

Applications of excursion theory to construction and uniqueness of stochastic
processes

Krzysztof BURDZY (University of Washington)
I will outline two applications of excursion theory.
The ﬁrst project was concerned with the stationary distribution for Brownian motion with inert drift (collaborators: R. Bass, Z. Chen and M. Hairer). The
second project was concerned with non-extinction of
Fleming-Viot type branching particle system (collaborators: M. Bieniek and S. Finch).

Evolving communities with individual
preferences

Thomas CASS (University of Oxford)
We consider a community of interacting individuals, each individual having preferences described by
some probability measure on rough paths. For certain types of interaction we consider the problem of
existence and uniqueness of some forward evolution,
which accounts for the individuals preference, and correctly models the interaction with the aggregate behaviour of the community. The evolution of the population need not be governed by any over-arching PDE,
but in the case where it is one can match the standard non-linear parabolic PDEs of McKean-Vlasov
type with speciﬁc examples of communities. Rough
paths continuity statements allows for straight forward
analysis of propagation of chaos phenomena and large
deviations. This is joint work with Terry Lyons.

Normale Supérieure)
The Ising model is a mathematical model for ferromagnetism where spins sit on vertices of a graph. For
a large class of two-dimensional graphs, local weights
for conﬁgurations can be chosen to satisfy some integrability conditions: the model is then said to be Zinvariant.
In a joint work with Béatrice de Tilière, we study
the Z-invariant Ising model on inﬁnite planar graphs
at the critical point. Our main tool is Fisher’s correspondence between the Ising model on a surface graph
G and the dimer model on a decorated version of G.
Using dimer techniques, we show that several probabilistic quantities have a closed expression that depends only on the local geometry of the graph.

Dirichlet heat kernel estimates for fractional Laplacian perturbed by gradient
operator

Zhen-Qing CHEN (University of Washington)
Suppose d ≥ 2 and α ∈ (1, 2). Let D be a bounded
C 1,1 -open set in Rd and b an Rd -valued function on
D whose components are in certain Kato class of the
isotropically symmetric α-stable process. In this talk,
I will present sharp two-sided heat kernel estimates for
∆α/2 + b · ∇ in D with zero exterior condition.
This is a joint work with P. Kim and R. Song.
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Higher order freeness and asymptotic
representations of unitary groups

Benoit VP COLLINS (University of Ottawa)
It has been proved by Biane that operations on
‘large’ representations of the unitary group exhibited
a behaviour similar to that of random matrices, in the
sense that this behaviour was governed by asymptotic
freeness. In the asymptotic study of large dimensional
unitarily invariant random matrices, results beyond
asymptotic freeness have been established - e.g. the
study of ﬂuctuations of moments and sums of random
matrices. This reﬁned study is governed by a concept
of ‘higher order freeness’. In this talk, we will show
that the ﬂuctuations of large representations of the unitary group are also governed by higher order freeness
under fairly general assumptions. This is joint work
with Piotr Śniady.

An application of the Kusuoka-LyonsVictoir cubature method to the numerical solution of semilinear PDEs

Dan CRISAN (Imperial College London)
We propose a new method for the numerical solution of a class of semilinear PDEs. The key property
used here is that the solution of a PDE belonging to
this class can be written as an integral of a certain nonlinear functional against the law of a diﬀusion. The
algorithm involves the discretisation of the functional
together with an approximation of the law of the diffusion by using the Kusuoka-Lyons-Victoir cubature
method. The main results concerning upper bounds
for the error are reported and a numerical example is
included.
This is joint work with Konstantinos Manolarakis.

Invariant random graphs with prescribed iid degrees

Maria DEIJFEN (Department of Mathematics,
Stockholm University)
Models for generating random graphs with prescribed degree distribution have been extensively studied the last few years. Most existing models for this
purpose however do not take spatial aspects into account, that is, there is no metric deﬁned on the vertex set. I will discuss spatial versions of the problem.

More precisely, given a degree distribution F and a
spatial vertex set – for instance Zd or the points of a
spatial Poisson process – how should one go about
to obtain a translation invariant random graph on the
given vertex set with degree distribution F? Which
properties do the resulting conﬁgurations have? I will
describe some existing results and a number of open
problems.

Synchrony-breaking and Rare Events in
Stochastic Neuronal Networks

Lee DEVILLE (Department of Mathematics, University of Illinois)
We consider a family of models for a network of
pulse-coupled oscillators containing randomness both
in input and in network architecture. We analyze the
scalings which arise in certain limits, discuss the critical behavior of the system in these limits, and interpret
various “ﬁnite-size” eﬀects as perturbations of these
limits.
Most notably, for certain parameters, this network
supports both synchronous and asynchronous modes
of behavior and will switch between these modes at
random times due to rare events. We also relate the
analysis of this network to classical results in graph
theory, and in particular, those involving the size of the
“giant component” in the Erdős-Rényi random graph.

Effective Velocity for interfaces in a random environment

Nicolas P DIRR (University of Bath)
We consider the so-called Random Obstacle Model:
An interface is driven through a ﬁeld of random obstacles, where the evolution law is such that a competition
between the desire to keep the interface ”ﬂat” (gradient ﬂow of area) and the eﬀect of the obstacles occurs.
We present results on the resulting eﬀective velocity
on large scales.

Optimal stopping of piecewise deterministic Markov processes

Francois

DUFOUR (INRIA Bordeaux Sud-

Ouest)
We propose a numerical method to approximate the
value function for the optimal stopping problem of a
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piecewise deterministic Markov process (PDMP). Our
approach is based on quantization of the post jump
location – inter-arrival time Markov chain naturally
embedded in the PDMP, and path-adapted time discretization grids. It allows us to derive bounds for
the convergence rate of the algorithm and to provide
a computable -optimal stopping time. The talk is illustrated by a numerical example.

Unlimited liabilities, reserve capital requirements and the taxpayer put option

Ernst Wilhelm EBERLEIN (University of
Freiburg)
When ﬁrms access unbounded liability exposures
and are granted limited liability, then an all equity ﬁrm
holds a call option, whereby it receives a free option to
put losses back to the taxpayer. We call this option the
taxpayer put. We value this option and determine the
level for reserve capital. The challenge is to model the
risky asset and liability processes appropriately and
to extract the corresponding parameters from market
data.
Assets excluding cash plus short term investments
and liabilities less debt are modeled as exponentials
of two Lévy processes. The two Lévy processes are
modeled as linear mixtures of four independent Lévy
factors. Two of these factors drive assets and liabilities with positive correlations while two of them induce negative correlations. Equity is then a call option on the spread of assets over liabilities. We employ recently developed methods by Hurd and Zhou
(2009) to value these spread options using a two dimensional Fourier inversion. The reserve capital required by the taxpayer is determined by making the
aggregate risk acceptable to the general external economy at stress level 0.75 for the distortion minmaxvar.
The compound spread option model is calibrated to
equity option data at market close on year end to identify the joint law of risky assets and liabilities. This is
joint work with Dilip Madan.

Asymptotics of characters and large
Young diagrams

Valentin

FERAY (LaBRI, CNRS, Universite

Bordeaux 1)
We consider the irreducible representations of the

symmetric group, which are known to be parametrized
by Young diagrams. A natural question in asymptotic
representation theory is the following: how does the
character value on a ﬁxed permutation behave when
the size of the diagram grows to inﬁnity? We present
some known results on this question (Kerov and Vershik 81, Biane 98).
These results can be used in a classical problem
in probability: what is the shape of a large random
Young diagrams under Plancherel’s measure. We explain ideas of Kerov developed to solve this question
and show how its tools can be adapted to handle the
case of a recent deformation of the Plancherel’s measure.

Shift-monotonicity and Inﬁnite Divisibility for Regenerative Sets

Patrick Joseph FITZSIMMONS (Department
of Mathematics, University of California San Diego)
A regenerative set M is the set of times when a
strong Markov process visits one ﬁxed state. The associated potential measure has distribution function
U(t) = E[L(t)], where L is local time for M. We link
the existence of a monotone density for U to stochastic monotonicity of M shifted by t > 0: M(t) :=
(M − t) ∩ [0, ∞). This notion is brought to bear on the
problem of inﬁnite divisibility (for the operation of intersection) of regenerative sets. Several longstanding
open problems will be discussed.

Lower limits and equivalences for random sums of random variables with
heavy-tailed distributions

Sergey FOSS (School of MACS, Heriot-Watt University)
I will give an overview of recent results on the
tail asymptotics for sums for random variables having
heavy-tailed distributions. I will start with the case of
i.i.d. increments and consider various scenarios for the
distribution of their number (light or heavy) and on the
dependence between the summands and their number.
Then I consider a model of a random sum with dependent increments. In all cases, I formulate conditions
for the ”principle of a single big jump” to hold: the
most likely way for the sum to be large is that one of
the summands takes a large value.
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The talk is based on joint papers with D Denisov, D
Korshunov, A Richards, and S Zachary

A new pathwise theory of SPDEs

Peter Karl FRIZ (TU and WIAS Berlin)
We propose the marriage of rough path analysis
with (2nd order) viscosity theory. This allows to handle large classes of linear- and non-linear stochastic
partial diﬀerential equations with rough path methods.
Joint work with M. Caruana and H. Oberhauser.

Concentration of measure phenomenon
and eigenvalues of Laplacian

Kei FUNANO (Kumamoto university)
In this talk, we discuss the relation between the
Lévy-Milman concentration of measure phenomenon
and (behavior of) eigenvalues of Laplacian on a closed
Riemannian manifold. This talk is based on joint work
with Takashi Shioya (Tohoku university).

Interpolation method and scaling limits
in sparse random graphs

David GAMARNIK (MIT)
Recently a powerful approach was developed in
the physics of spin glasses based on the interpolation idea. Among other things, the interpolation
method was used to prove the existence of the socalled free energy thermodynamic limits for several
spin glass models, including Sherrington-Kirkpatrick,
Viana-Bray and random K-SAT models.
We propose a simple combinatorial approach to the
interpolation method and demonstrate it’s applicability in context of combinatorial optimization problems
on sparse Erdos-Renyi and random regular graphs.
Speciﬁcally we establish the existence of scaling limits for maximum independent sets, MAX-CUT, coloring and K-SAT problems. For these models, we show
that the optimal values appropriately normalized, converge to a limit with high probability (w.h.p.), as the
size of the underlying graph diverges to inﬁnity. In the
context of independent set model this resolves an open
problem posed by Aldous in 2000. Our simpler combinatorial approach allows us to work with the zero
temperature case (optimization) directly, which simpliﬁes the analysis substantially. Additionally, using

our approach, we establish the large deviations principle for the satisﬁability property for constraint satisfaction problems such as coloring, K-SAT. The talk
will be completely self-contained. No background on
random graph theory/statistical physics is necessary.
Joint work with Mohsen Bayati (Stanford) and
Prasad Tetali (Georgia Tech).

Collective phenomena on random networks

Cristian

GIARDINÀ (Modena and Reggio

Emilia Univerisity)
The topological properties of empirical networks
have been deeply investigated. In particular, in many
real-world networks such as the Internet, social networks and biological networks, power-law degree sequences have been observed. This means that, when
the graph is large, the proportion of vertices with degree k is asymptotically proportional to k−a , for some
a > 1. Often, these networks have a degree distribution with ﬁnite mean, but inﬁnite variance (2 < a < 3).
We will discuss the emerging properties of stochastic processes taking place on such random structures.
We will focus on ferromagnetic Ising models on random graphs with a power-law degree distribution. Non
rigorous work by physicists predicts a universal behavior of smooth thermodynamic quantities, independently of the degree distribution exponent. A recent
work by Dembo and Montanari [1] rigorously proves
this prediction assuming a ﬁnite variance degree distribution. We show that the free energy has the universal form predicted by the cavity method, in all cases
where the random graph has a local approximation to
a uniform random tree, including the case of inﬁnite
variance degree distribution, which is found in empirical networks. If times permits we will also discuss
the critical behavior: around the critical temperature
diﬀerent universality classes appear depending on the
power law exponent.
This is joint work with Sander Dommers and
Remco van der Hofstad [2].
[1] A. Dembo, A. Montanari, Ising models on
locally tree-like graphs, The Annals of Applied
Probability 20, no.2, 565–592 (2010).
[2] S. Dommers, C. Giardinà, R. van der Hofstad,
Ising models on power-law random graphs,
arXiv:1005.4556v1[math.PR]
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Inﬁnite extensions of the Mallows model
for random permutations

Alexander GNEDIN (Utrecht University)
A randomised bubble sorting of a list with n distinct elements iterates the following operation. Two
adjacent positions are chosen at random, then the entries are arranged in increasing (decreasing) order with
probability p > 1/2 (respectively, 1 − p). The long-run
outcome is the Mallows distribution, which assigns to
permutation σ a mass proportional to qinv(σ) , where
inv(σ) counts the inversions, and q = 1/p − 1.
We are interested in properties of the Mallows permutation of n integers for large n, in particular in
the limit distribution of displacements σ( j) − j. For
bounded j or n − j the question can be interpreted
in terms of the analog of Mallows measure on the set
of permutations of N (one-sided extension), otherwise
the relevant measure is supported by certain permutations of Z (two-sided extension). The extensions themselve appear as stationary measures for a reversible
continuous-time Markov process. A distinguished feature of the two-sided extension is the invariance of the
law of {σ( j)− j, j ∈ Z} under shifts. We employ quasiinvariance of the measures under transpositions and
their recursive construction from iid geometric variables.
Joint work with Grigori Olshanski.

A Coalescent Dual Process in a Cannings model with Genic Selection, and
the Lambda Coalescent limit

Robert Charles GRIFFITHS (University of Oxford)
A coalescent dual process can be derived for a class
of continuous-time Cannings models with viability selection. In these models, individuals may give birth to
multiple oﬀspring whose survival depends on both the
parental genotype and the brood size. In the limit of
inﬁnite population size the non-neutral Cannings models converge to a Lambda-Fleming-Viot process. The
dual is a branching-coalescing process which follows
the typed ancestry of genes backwards in time with
real and virtual lineages. This is joint research with
Alison Etheridge and Jay Taylor.

Lyapunov conditions for functional inequalities

Arnaud

GUILLIN (Laboratoire de Mathematiques Universite Blaise Pascal)
We will show how a simple approach based on
Lyapunov conditions enables to prove various functional inequalities (Poincaré, logarithmic Sobolev,
weak Poincaré, transportation). We ﬁnd back usual
known conditions and often generalize them.

Accelerated numerical schemes for deterministic and stochastic PDEs

Istvan GYONGY (University of Edinburgh)
A class of numerical schemes for linear deterministic and stochastic PDEs is considered and the rate of
convergence of numerical solutions is investigated. It
is shown that the order of accuracy of the schemes can
be made as high as wanted by an implementation of
Richardson’s method. The talk is based on recent joint
results with Nicolai Krylov.

Robust Utility Maximization for Levy
Market Models

Daniel HERNANDEZ (Centro de Investigacion
en Matematicas)
In this talk we consider a robust version of the
portfolio optimization problem, in which asset prices
are represented by the Doleans-Dade exponential of a
Levy process. Suﬃcient conditions to obtain the dual
representation are given, which has the form of a minmin problem on the suitable set of density measures.
The parametrization of the problem in terms of densities gives rise to a stochastic control problem in those
processes. This problem is studied using dynamic programming arguments. Also, the connection with risk
measures is explored. This is a joint work with Leonel
Perez-Hernandez

Spectral analysis of QFT by functional
integrations with jump processes

Fumio HIROSHIMA (Kyushu University)
In this talk the so-called relativistic Pauli-Fierz
model (RPF model) in QFT is considered. Its Hamiltonian can be realized as a self-adjoint operator on
the tensor product of the standard L2 space with

49
the Lebesgue measure and L2 space over the set
of Schwartz distributions with a Gaussian measure.
In the zero coupling case all the point spectrum of
RPF model are embedded in the continuous spectrum.
Hence the standard perturbation theory does not work
to investigate RPF model with nonzero coupling constant. However one parameter semigroup generated
by RPF model can be represented by path measure
with jumps. By means of this path measure spectral
properties of the Hamiltonian is derived in the nonperturbative way.

Modelization of membrane potential and
information transmission in large systems of neurons

Reinhard HOEPFNER (University of Mainz)
In a ﬁrst part of the talk, we present a stochastic
model for information transmission in large systems
of neurons. Here the membrane potential in the single neuron is modelled as a Cox-Ingersoll-Ross type
jump diﬀusion with explicit time dependence in the
drift, and spike generation as conditionally Poisson.
We give a limit theorem which shows how a large system of neurons processing the same signal can transmit this signal up to some small deformation of its
shape.
In a second part of the talk, we consider sets of data
where the membrane potential in a pyramidal neuron (belonging to a cortical slice observed in vitro)
is recorded under diﬀerent experimental conditions.
First, assuming that the membrane potential between
successive spikes can be modelled as a time homogeneous diﬀusion process, nonparametric estimates for
diﬀusion coeﬃcient and drift make appear three relevant classes of diﬀusion models. Second, considering p-variations (p=2 and p=4) and relying on recent
results of Ait-Sahalia and Jacod (2009), we ask the
question to which extent a (continuous) semimartingale model is in fact adaequate for the membrane potential between successive spikes: in our data, a surprising diﬀerence appears –in the same neuron– between spiking and non-spiking regimes.

Variance of random digital tree structures

Hsien-Kuei HWANG (Institute of Statistical Science, Academia Sinica)

Random digital tree structures are simple and useful prototype data structures whose asymptotic variances are often very diﬃcult to compute. A systematic
approach is proposed to facilitate such calculations
and many new results are presented; also new identities for the variances are given, which are themselves
asymptotic expansions in nature. The tools we develop apply to tries, digital search trees, Paticia trees,
bucket sort, communication protocols, etc. (This talk
is based on joint work with Michael Fuchs and Vytas
Zacharovas.)

Laplace-type asymptotics for rough differential equation driven by fractional
Brownian motion

Yuzuru INAHAMA (Nagoya University)
In this talk we discuss Laplace-type asymptotic theorem for ”small noise limit” of rough diﬀerential equations driven by fractional Brownian motion with Hurst
parameter between 1/4 and 1/2. This type of problems
has a long history. It was initiated by Azencott in 1982
for SDEs in the usual sense which is driven ﬁnite dimensional Brownian motion. The key of the proof is
the Taylor expansion of the Itô map in the rough sense
around the point, at which the minimum is achieved.

Dissipative Abelian sandpiles and rate
of convergence

Antal A JARAI (University of Bath)
In the standard Abelian sandpile model deﬁned on
a ﬁnite Λ ⊂ Zd , chips are only lost at the boundary
of Λ. In dissipative sandpiles, chips can be lost at every site of Λ. We study a continuous height version of
the Abelian sandpile on Zd , that allows arbitrary small
amount of dissipation in the bulk. We show that correlations decay exponentially, and likewise the probability that x is involved in an avalanche initiated at 0.
In the limit as the dissipation goes to 0, the standard
sandpile is recovered. In dimensions d = 2, 3, we give
estimates on the rate of convergence at the level of the
stationary measures.
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Heat kernel asymptotics for the measurable Riemannian structure on the Sierpinski gasket

Naotaka KAJINO (Graduate School of Informatics, Kyoto University)
On the Sierpinski gasket K, Kigami [3] has introduced the notion of the ‘measurable Riemannian structure’ which is obtained by regarding K as a ‘Riemannian submanifold in R2 ’ through a harmonic embedding (an injective harmonic map) Φ : K → R2 . Then
the image KH := Φ(K), called the harmonic Sierpinski
gasket (see [2, Figure 1.2] for its picture), can be considered as the geometric realization of the Riemannian
structure, and there we have the analogues of the basic
objects in Riemannian geometry like the gradient vector ﬁeld e
∇u of a function u, the Riemannian volume
measure µ and the geodesic metric dH . Moreover, by
[3, Theorem 6.3], the associated heat kernel pH
t (x, y)
is subject to the two-sided Gaussian bound
( d (x, y)2 )
c1
H
pH
) exp −
t (x, y)  ( √
c2 t
µ B t (x, dH )

(1)

in spite of the fractal nature of the space, where
Br (x, dH ) := {y ∈ K | dH (x, y) < r}.
In this talk I will present various detailed short time
asymptotic behaviors of this heat kernel, which have
been established in a recent preprint [2]. The main results include:
• Varadhan’s asymptotic relation: for x, y ∈ K,
2
lim 2t log pH
t (x, y) = −dH (x, y) .
t↓0

(2)

• If x is a junction point (i.e. a vertex at some level),
there exists an explicit constant ξ x > 0 such that
lim
r↓0

µ(Br (x, dH ))
= 2ξ x ,
r

(3)

and
pH
t (x, y) −

( h (y)2 )
1
x
exp −
is ‘small’ (4)
√
2t
ξ x 2πt

as long as y is close to x and t > 0 is suﬃciently
small, where h x denotes the coordinate along the
‘tangent line of KH at x’ such that h x (x) = 0.

• Asymptotics of moments of displacement of the
corresponding diﬀusion X = ({Xt }t≥0 , {P x } x∈K ):
for any junction point x and α ∈ (−1, ∞),
∫
−y2 /2
E x [dH (x, Xt )α ]
αe
=
|y|
dy.
(5)
lim
√
t↓0
tα/2
R
2π
• Existence of local spectral dimension µ-a.e.:
there exists dSloc ∈ (1, 1.52) such that
lim
t↓0

2 log pH
t (x, x)
= dSloc
− log t

µ-a.e. x ∈ K.

(6)

• Existence and geometric characterizations of the
spectral dimension: for the eigenvalues {λH
n }n∈N
of the associated Laplacian and s, t > 0, we deﬁne NH (s) :=∫ #{n ∈ N | λH
n ≤ s} and ZH (t) :=
∑
H
−λH
n t =
e
p
(x,
x)dµ(x).
Then
n∈N
K t
2 log NH (s)
2 log ZH (t)
= lim
s→∞
t↓0
log s
− log t
lim

(7)

= dimH (K, dH ) = dimB (K, dH ) ∈ [dSloc , 1.52),
where dimH and dimB denote respectively Hausdorﬀ and box-counting dimensions.
(2), (3), (4) and (5) are ‘manifold-like’; the asymptotic behavior of the same form as (2) is well-known
for the heat kernels on Riemannian manifolds, and (3),
(4) and (5) reﬂect the intuition that, around a junction
point x, KH looks very much like its tangent line at
x. On the other hand, according to (6) and (7), pH
t
exhibits non-integer dimensional behaviors at µ-a.e.
point, thereby reﬂecting the fractal nature of the space.
The proofs of (2), (3), (4) and (5) make full use
of the following fact due to [1]: let h be a function
on K harmonic outside the ‘boundary’ of the gasket,
and let µhhi := |e
∇u|2 · µ be the energy measure of h.
Then the time change by µhhi of the R-valued process
h(X) = {h(Xt )}t≥0 is a reﬂecting Brownian motion.
[1] N. Kajino, Time changes of local Dirichlet spaces
by energy measures of harmonic functions, to
appear in Forum Math.
[2] N. Kajino, Heat kernel asymptotics for the
measurable Riemannian structure on the Sierpinski
gasket, preprint, 2010.
[3] J. Kigami, Measurable Riemannian geometry on
the Sierpinski gasket: the Kusuoka measure and
the Gaussian heat kernel estimate, Math. Ann. 340
(2008), 781–804.
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Gaussian free ﬁeld and conformal ﬁeld
theory

Nam-Gyu KANG (Department of Mathematical
Sciences, Seoul National University)
Conformal ﬁeld theory has been used to derive several exact results for the conformally invariant critical clusters in theoretical physics. After a brief
mathematical overview of Ward’s identities (in terms
of Lie derivatives) and the related concept of the
stress-energy tensor in conformal ﬁeld theory, I will
present relations between conformal ﬁeld theory and
Schramm–Loewner evolutions. This is joint work with
Nikolai Makarov.

Evolution in a spatial continuum

Jerome KELLEHER (University of Edinburgh)
In the classical models of diﬀusive gene ﬂow, individuals reproduce and disperse independently. These
models fail in at least three ways: large scale patterns cannot be explained; observed genetic diversity
is much lower than predicted; and loosely linked loci
evolve independently. We discuss a recent model designed to deal with these problems. In this model,
recurrent extinction events kill some fraction of the
population in a region, and the region is then repopulated by the oﬀspring of some small number of parents
drawn from nearby. We show how this model leads to
a well deﬁned coalescent process and discuss a related
equation to calculate the probability of identity in state
for genes separated by a given distance.

Age and Population Dependent Branching Processes

Fima C KLEBANER (Monash University)
We describe a branching model in which particles
live for a random time and upon death leave a number
of oﬀspring. Both, the lifespan distribution as well as
oﬀspring distribution depend on the population composition (population-dependent Bellmann-Harris process). A special case considered is when the reproduction changes between subcritical and supercritical depending whether the population size is below or above
a certain threshold K. We show that under reasonable
assumptions such population stays around level K for

an exponentially long time. Although the population
size in such processes is not Markov, the process of
ages is. Therefore we analyze the process by using
a measure-valued approach, obtaining a ﬂuid approximation by a dynamical system, and a bound for the
exit time from a domain of attraction of a stable point
of a dynamical system with noise. This is a joint work
with Peter Jagers, Gothenburg, Sweden.

Robust utility maximization on an inﬁnite time horizon

Thomas KNISPEL (Leibniz University Hannover
Institute of Probability and Statistics)
We consider a stochastic factor model that accounts
for model ambiguity. For HARA utility functions
we maximize the long term growth rate of robust expected utility. Using duality methods the problem is
reformulated as an inﬁnite time horizon, risk-sensitive
control problem. Our results characterize the optimal growth rate, an optimal long term trading strategy, and an asymptotic worst-case model in terms of
an ergodic Bellman equation. The asymptotic analysis provides useful insight for investors with long
but ﬁnite time horizon. To illustrate the general results, we present two explicit case studies: a geometric Ornstein-Uhlenbeck model with uncertain rate of
mean reversion and a Black-Scholes model with uncertain drift terms.
[1] T. Knispel: Asymptotics of Robust Utility
Maximization, submitted.
[2] W.H. Fleming and S.-J. Sheu. Optimal long term
growth rate of expected utility of wealth. Ann.
Appl. Probab., 9(3):87-903, 1999.

A rate of convergence for loop-erased
random walk to SLE(2)

Michael KOZDRON (University of Regina)
Among the open problems for SLE suggested by
Oded Schramm in his 2006 ICM talk [1] is that of
obtaining reasonable estimates for the speed of convergence of the discrete processes which are known
to converge to SLE. In this talk we derive a rate for
the convergence of the Loewner driving function for
loop-erased random walk to Brownian motion with
speed 2 on the unit circle, the Loewner driving function for radial SLE(2). This talk is based on joint work
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with Christian Beneš (CUNY) and Fredrik Johansson
Viklund (KTH).
[1] O. Schramm. Conformally invariant scaling
limits: an overview and a collection of problems.
In M. Sanz-Solé, J. Soria, J. L. Varona,
and J. Verdera, editors, Proceedings of the
International Congress of Mathematicians,
Madrid, Spain, 2006. Volume I, pages 513–
543. European Mathematical Society, Zurich,
Switzerland, 2007.

Limit of characteristic polynomials of a
random matrix

Manjunath KRISHNAPUR (Indian Institute of
Science)
We show that the characteristic polynomials of n x
n Gaussian matrices, appropriately normalized, converges to a random analytic function. The limit random analytic function turns out to be a Gaussian analytic function with respect to a random covariance
kernel. We show this by proving a version of Polya’s
urn scheme for Hilbert space valued random variables.
This is joint work with Bálint Virág.

On the Goodness of Fit Tests for Ergodic Diffusion Processes

Yury A. KUTOYANTS (University of Maine)
We consider the problem of Goodness of Fit testing for continuous time observations of ergodic diﬀusion processes. We propose several simple tests (based
on the structure of observations) which are asymptotically distribution-free and are consistent against any
ﬁxed alternative. Then we describe the Cramer-von
Mises type tests constructed with the help of empirical
distribution function and empirical density. We show
that the special choice of weight functions allows us to
make these tests asymptotically distribution free. We
discuss the behavior of similar tests in the case of composite (parametric) hypothesis and the possibility of
the construction of asymptotically optimal tests.

Random pinning model: the issue of
disorder relevance

Hubert LACOIN (Università di Roma Tre)

Pinning model are used to describe numerous physical phenomena, including interaction between an inhomogeneous polymer chain and and an attractive
interface. It is known that at low temperature, the
polymer sticks to the interface (polymer is localized),
whereas at high temperature it moves away for it. For
the homogeneous model the caracteristic of the phase
transition are exactly known. For the inhomogeneous
model, the main question, wether or not the features
of the phase transition are modiﬁed by the presence of
disorder. We’ll introduce in this talk some pieces of
answer to this question. (based on joint work with B.
Derrida, G. Giacomin, F.L. Toninelli).

Comparison geometry of the BakryEmery Ricci curvature on complete Riemannian manifolds

Xiangdong LI (Academy of Mathematics and System Science, Chinese Academy of Sciences)
Comparison theorems in Riemannian geometry
have many important applications in geometric analysis. In recent years, the Bakry-Emery Ricci curvature
has been used to establish some geometric comparison
theorems on complete Riemannian manifolds. In this
talk, we will present some important results along this
direction.

Distributional properties of stationary solutions of some generalised
Ornstein–Uhlenbeck processes

Alexander M. LINDNER (TU Braunschweig)
A stochastic process V = (Vt )t≥0 is called a generalised Ornstein–Uhlenbeck
process
if it is of the
(
)
∫t
form Vt = e−ξt V0 + 0 eξs− dη s for some bivariate
Lévy process (ξ, η), which is independent of V0 . If
the marginal stationary distribution of this process
exists,
∫ t then its law can be expressed in the form
L( 0 e−ξs− dL s ). Here, (ξ, L) is another bivariate Lévy
process, constructed from (ξ, L). In this talk we shall
study the distribution
(∫ t
)
−N s−
µc,k,q,r := L
c
dL s
0

in detail in the case when (N, L) is a bivariate compound Poisson process without drift and Lévy measure
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being concentrated on the three points (1, 0), (0, 1) and
(1, c−k ), where c > 1 and k in an integer. The parameters q and r denote the mass of the normalized Lévy
measure of (N, L) at the points (1, 0) and (1, c−k ), respectively. A complete characterization of inﬁnite divisibility of µc,k,q,r is obtained in terms of the parameters c, k, q, r, which depends in particular on algebraic
properties of c. We also study continuity properties of
µc,k,q,r , and show that even in the case when r = 0, i.e.
when N and L are independent, absolute continuity depends in an intrinsic way on the constant c and on the
ratio of the rates of the Poisson processes L and N.
The talk is based on [1] and [2].
[1] A. Lindner and K. Sato, Continuity properties
and inﬁnite divisibility of stationary distributions
of some generalized Ornstein–Uhlenbeck
processes. Ann. Probab., 37, 250–274 (2009).
[2] A. Lindner and K. Sato, Properties of stationary
distributions of a sequence of generalized
Ornstein–Uhlenbeck processes. Math. Nachr., to
appear.

Properties of Fractional Schrodinger
Operators by Functional Integration
Methods

Jozsef

LORINCZI (Loughborough University,

UK)
Fractional Schrödinger operators are obtained as
operator or form sums of the fractional Laplacian and
a multiplication operator called potential. I will use
(fractional) Kato-decomposable potentials to derive a
functional integral representation for semigroups generated by fractional Schrödinger operators involving
symmetric stable processes. Then I will discuss intrinsic ultracontractivity and ground state properties of
such operators and semigroups. Finally, I will address
existence, uniqueness and support properties of Gibbs
measures on stable processes, and discuss some applications in relativistic quantum ﬁeld theory.

Clique number of high-dimensional random geometric graphs

Gabor LUGOSI (Pompeu Fabra University)
We study the behavior of random geometric graphs
in high dimensions. We show that as the dimension
grows, the graph becomes similar to and Erdős-Rényi

random graph. We pay particular attention to the
clique number of such graphs and show that it is very
close to that of the corresponding Erdős-Rényi graph
when the dimension is larger than log3 n where n is
the number of vertices. The problem is motivated by a
statistical problem of testing dependencies.

More about limits of nested subclasses
of classes of inﬁnitely divisible distributions

Makoto MAEJIMA (Keio University)
Let I(Rd ) be the class of inﬁnitely divisible distributions
on) Rd and {Xt(µ) , t ≥ 0} a Lévy process on Rd with
( (µ)
L X1 = µ ∈ I(Rd ), where L(X) denotes the law of a
random variable X.
We deﬁne a mapping from a subclass D of I(Rd ),
which is the domain of the mapping, into I(Rd ) by
(∫ ∞
)
Φ f (µ) = L
f (t)dXt(µ) , µ ∈ D.
0

Many known subclasses of I(Rd ) have been characterized as the ranges of mappings with suitably chosen
f ’s.
There are many interesting problems related to these
mappings. In this talk, I pick up one problem that is
to ﬁnd the limits of ranges of these mappings by their
iterations. Even if the original subclasses are diﬀerent,
many diﬀerent mappings give us one limit of nested
subclasses given by the iterations of the mappings. It
is the closure of the class of stable distributions on Rd ,
as shown in [1].
Then a next natural problem is whether the closure
of the class of stable distributions is only one class appearing as the limit given by such a procedure. We
can construct several mappings which produce diﬀerent classes as their limits.
References
[1] M. Maejima and K. Sato, The limits of nested subclasses of several classes of inﬁnitely divisible distributions are identical with the closure of the class of
stable distributions. Probab. Theory Relat. Fields 145
(2009), 119–142.
[2] M. Maejima and Y. Ueda, Compositions of mappings of inﬁnitely divisible distributions with applications to ﬁnding the limits of some nested subclasses,
Elect. Comm. in Probab. 15 (2010), 227–239.
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[3] M. Maejima and Y. Ueda, Nested subclasses of
the class of α-selfdecomposable distributions, preprint
(http://arxiv.org/abs/1006.1047), 2010.

Threshold networks with random
weights and their extension to spatial
networks

goes back to the classical work of Bohr and Jessen,
but we also discuss the case when the average is running over a certain class of characters. Needless to say,
the most diﬃcult situation happens when one considers the behaviour of the L-function in the critical strip,
and in this case, several mean value theorems are necesary to overcome the diﬃculty. (This is partially a joint
work with Professor Yasutaka Ihara.)

Naoki MASUDA (University of Tokyo)
In the so-called threshold network (graph), each vertex is assumed to be equipped with a random weight of
real value and two vertices are connected if the sum of
the two weights exceeds a predeﬁned threshold value.
The weight is independent for diﬀerent vertices. This
network becomes a scale-free network (i.e., power-law
degree distribution) for various weight distributions,
not only for those obeying the power law. I show this
result and other structural properties of the network by
mean-ﬁeld (physics-type) arguments. Then, I present
mathematical limit theorems that are proved using the
von Mises’ statistics. Next, I extend the model such
that vertices are embedded in the Euclidean space. The
two vertices are now connected iﬀ a function of the
two weights and the Euclidean distance between the
two vertices exceeds a predeﬁned threshold. Usually,
a pair of vertices is assumed less likely to be connected
if they are more distant from each other. Such a situation seems to be realistic for many real networks including Internet, and a subclass of this model has been
known as the gravity model used in various branches
of social science. For this spatial random network, we
show the degree distribution and other structural properties by mean-ﬁeld arguments. Rigorously proving
some important properties of this model remains an
open problem.

On the value-distribution of log L and
L’/L

Kohji MATSUMOTO (Graduate School of Mathematics, Nagoya University)
Let L(s, χ) be an L-function associated with a certain character χ. The basic ﬁeld may be a function ﬁeld, or a number ﬁeld. Our main results can
be summarized that a certain average of the value of
log L(s, χ), or L0 /L(s, χ), can be expressed as an integral involving a suitable density function. When the
average is with respect to t = =s, this type of result

Real Wishart matrices and
distributed orthogonal matrices

Haar-

Sho MATSUMOTO (Graduate School of Mathematics, Nagoya University)
Let d be a positive integer and let Ω = Sym+ (d) be
the open convex cone of d × d positive deﬁnite real
symmetric matrices. Let β be a positive real number
d−1
in { 12 , 22 , . . . , d−1
2 } t ( 2 , +∞), and let σ = (σi j )1≤i, j≤d
be a matrix in Ω. A real Wishart matrix W in Ω with
parameters (β, σ) is deﬁned by its moment-generating
function
E[etr(θW) ] = det(I − θσ)−β ,
where θ is any d × d symmetric matrix such that
σ−1 − θ ∈ Ω. We write W ∼ Wd (β, σ; R).
Let W = (Wi j )1≤i, j≤d ∼ Wd (β; σ; R) and let W −1 =
(W i j )1≤i, j≤d be its inverse. Our main purpose in this
talk is to compute general moments
E[Wk1 k2 Wk3 k4 · · · Wk2n−1 k2n ],

(8)

E[W

(9)

k1 k2

W

k3 k4

···W

k2n−1 k2n

],

for any indices k1 , k2 , . . . , k2n ∈ {1, 2, . . . , d}.
To describe our main result, we need perfect matchings. A perfect matching m on the set {1, 2, . . . , 2n}
is an unordered pairing of letters 1, 2, . . . , 2n. Denote
by M(2n) the set of all such perfect matchings. For
example, M(4) consists of three elements
{{1, 2}, {3, 4}},

{{1, 3}, {2, 4}},

{{1, 4}, {2, 3}}.

The ﬁrst moment (8) is given by the sum
∑
∏
2−n
(2β)κ(m)
σk p kq .
m∈M(2n)

{p,q}∈m

Here κ(m) is a simple function on M(2n) and runs over
1, 2, . . . , n. For example, we have
E[Wk1 k2 Wk3 k4 ] =β2 σk1 k2 σk3 k4 + β2 σk1 k3 σk2 k4
+ β2 σk1 k4 σk2 k3 .
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The second moment (9) for the inverse real Wishart
matrix W −1 is more diﬃcult. Set γ = β − d+1
2 and suppose γ > n − 1. We have the following formula: the
average on (9) is equal to
∑
∏
(−1)n 2n
Wg(m; −2γ)
σk p kq .
{p,q}∈m

m∈M(2n)

Here M(2n) 3 m 7→ Wg(m; z) ∈ R, with a real parameter z, is a representation-theoretic function, called
the orthogonal Weingarten function. For example, we
have
E[W k1 k2 W k3 k4 ] =

(
1
(2γ − 1)σk1 k2 σk3 k4
γ(γ − 1)(2γ + 1)
)
+ σk1 k3 σk2 k4 + σk1 k4 σk2 k3 .

On the other hand, we also deal with another random matrix. Let N be a positive integer and let
O(N) = {O ∈ GL(N, R) | OOt = I}
be the real orthogonal group of degree N.
It
is equipped with the Haar measure dO such that
d(O
∫ 1 OO2 ) = dO for ﬁxed O1 , O2 ∈ O(N) and that
dO = 1.
O(N)
Let O = (Oi j )1≤i, j≤N be a Haar-distributed matrix from O(N). The development in [Collins-Śniady
2006] and [3] gives a formula
E[Oi1 j1 Oi2 j2 · · · Oi2n j2n ]
=

∑
m,n∈M(2n)





  ∏
 ∏



δ j p , jq 
δi p ,iq  
Wg(m n; N) 
−1

{p,q}∈m

{p,q}∈n

for any i1 , . . . , i2n , j1 , . . . , j2n ∈ {1, 2, . . . , N}. For example, we have
1
E[O1,k1 O1,k2 O2,k3 O2,k4 ] =
N(N + 2)(N − 1)
(
)
× (N + 1)δk1 k2 δk3 k4 − δk1 k3 δk2 k4 + δk1 k4 δk2 k3 .
Thus, amazingly, the function Wg(·; ·) appears in
theories of a inverse real Wishart matrix and a Haardistributed orthogonal matrix. We talk about this resemblance.
[1] S. Matsumoto, General moments of the
inverse real Wishart distribution and orthogonal
Weingarten functions, arXiv:1004.4717v2.
[2] S. Matsumoto, Jucys-Murphy elements,
orthogonal matrix integrals, and Jack measures,
arXiv:1001.2345v1.

[3] B. Collins and S. Matsumoto, On some properties
of orthogonal Weingarten functions, J. Math.
Phys. 50 (2009), 113516.

Fluctuations of the Ginzburg-Landau
Model and Universality for SLE(4)

Jason P. MILLER (Stanford University)
The object of our study is the massless ﬁeld with
strictly convex nearest neighbor interaction on lattice
approximations of a bounded, smooth, planar domain
D. This is a general model for a (2+1)-dimensional effective interface. We show that linear functionals of
the height of the interface converge to the Gaussian
free ﬁeld on D, a conformally invariant random distribution, and that the mean height becomes harmonic
in the limit. We also show that the chordal zero contours converge to variants of SLE(4), a family of conformally invariant random curves.

New perspectives on the HJB equation
arising in portfolio choice in incomplete
markets

Sergey NADTOCHIY (University of Oxford)
Characterizing and constructing the value function
in stochastic optimization problems of optimal portfolio choice is a long standing problem. In this talk, I
will discuss a new method based on a splitting scheme
for the associated Hamilton-Jacobi-Bellman equation
in a two-factor stochastic model for the stock price.
The scheme has the desired consistency and convergence properties. This solution approach oﬀers,
among others, insightful observations on how market
incompleteness is processed and how it aﬀects the
inﬁnitesimal risk preferences.
This is joint work with THALEIA ZARIPHOPOULOU

Connection probabilities and RSW-type
bounds for the two-dimensional FK
Ising model

Pierre NOLIN (Courant Institute, New York University)
For two-dimensional independent percolation,
Russo-Seymour-Welsh (RSW) bounds on crossing
probabilities are an important a-priori indication of
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scale invariance, and they turned out to be instrumental to describe the phase transition. They are in
particular a key tool to derive the so-called scaling relations, that link the critical exponents associated with
the main macroscopic functions.
In this talk, we prove RSW-type uniform bounds on
crossing probabilities for the FK Ising model at criticality, independent of the boundary conditions. A
central tool in our proof is Smirnov’s fermionic observable for the FK Ising model, that makes some harmonicity appear on the discrete level, providing precise estimates on boundary connection probabilities.
We also prove several related results – including some
new ones – among which the fact that there is no magnetization at criticality, tightness properties for the interfaces, and the value of the half-plane one-arm exponent.
This is joint work with H. Duminil-Copin and C.
Hongler.

Displacement convexity of generalized
relative entropies

Shin-ichi OHTA (Department of Mathematics, Kyoto University)
We introduce the m-relative entropy associated with
the Tsallis entropy as well as the Bregman divergence.
As the limit, 1-relative entropy recovers the usual relative entropy (or the Kullback-Leibler divergence). We
show that, on a weighted Riemannian manifold, the
convexity of the m-relative entropy is equivalent to
the combination of the nonnegativity of the weighted
Ricci curvature and the convexity of a certain weight
function (like Lott, Sturm and Villani’s curvaturedimension condition). This curvature bound implies
several functional inequalities and the contraction of
the associated porous medium/fast diﬀusion equation.
This is joint work with Asuka Takatsu (Tohoku University).

The Role of the Arcsine Distribution in
Inﬁnite Divisibility

Victor PEREZ-ABREU (Center for Research in
Mathematics CIMAT)
The arcsine distribution is not inﬁnitely divisible
with respect to classical and free convolutions. However, it plays an important role in the construction

of classical and free inﬁnitely divisible distributions.
This talk will we present a survey of this role of the
arcsine distribution including known and recent results.

An impulse control approach to optimal
order execution with market price impact

Huyên PHAM (University Paris Diderot)
We study the optimal portfolio liquidation problem
over a ﬁnite horizon in a limit order book with bid-ask
spread and temporary market price impact penalizing
speedy execution trades. We use a continuous-time
modeling framework with strictly increasing discrete
trading times, and this is formulated as an impulse
control problem under a solvency constraint, including the lag variable tracking the time interval between
trades. The associated dynamic programming equation (DP) is a quasi-variational inequality (QVI) satisﬁed by the value function in the sense of constrained
viscosity solutions. By taking advantage of the lag
variable tracking the time interval between trades, we
can provide an explicit backward numerical scheme
for the time discretization of the DPQVI. The convergence of this discrete-time scheme is shown by viscosity solutions arguments. An optimal quantization
method is used for computing the (conditional) expectations arising in this scheme. Numerical results
are presented by examining the behaviour of optimal
liquidation strategies, and comparative performance
analysis with respect to some benchmark execution
strategies. We also illustrate our optimal liquidation
algorithm on real data, and observe various interesting
patterns of order execution strategies. Finally, we provide some numerical tests of sensitivity with respect to
the bid/ask spread and market impact parameters.
Based on joint works with: I. Kharroubi, F. Guilbaud, and M. Mnif.

On Generalized Malliavin Calculus

Boris L ROZOVSKY (Brown University)
Traditionally, the starting point in the development
of Malliavin calculus is the isonormal Gaussian process (also known as Gaussian white noise) Ẇ. For example, the Malliavin divergence operator deﬁnes Skorkhod integral with respect to the white noise Ẇ. In
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this talk, we discuss a Malliavin type divergence operator with respect to linear combinations of elements
of the Cameron-Martin basis generated by Ẇ. These
series might diverge in L2 (Ω) and therefore should
be viewed as generalized random ﬁelds. Malliavin
derivatives and Ornstein-Uhlenbeck operators will be
discussed as well. This extension of Malliavin calculus is motivated by the recent developments in the theory of stochastic PDE, in particular bi-linear elliptic
and parabolic SPDEs driven by isotropic white noise.
The talk is based on the joint work with S. Lototsky
and D. Seleši.

Transition probability densities of Levy
processes

Some aspects of directed edge reinforced random walks

On nearly optimal strategies for risksensitive portfolio optimization on inﬁnite horizon

Christophe SABOT (Université Lyon 1)
Random walks in Dirichlet environments correspond to an iid random environment where at each
site the environment is chosen according to a Dirichlet law. The annealed law corresponds to the law of a
reinforced random walks where the counter is on directed edges. This model shows some interesting analytical simpliﬁcations which are all due to a property
of statistical invariance by time reversal. In this talk I
will explain this property and some of its applications
to transience and to the environment viewed from the
particule.

Rene L SCHILLING (TU Dresden, Department of
Stochastics)
We discuss several necessary and suﬃcient conditions for the existence of (smooth) transition probability densities for Lévy processes and isotropic Levy
processes. Under some mild conditions on the characteristic exponent we calculate the asymptotic behaviour of the transition density as t tends to zero reso.
inﬁnity and show a ratio-limit theorem.

Jun SEKINE (Graduate School of Engineering Science, Osaka University)
Risk-sensitive portfolio optimization on inﬁnite
horizon is discussed with a linear Gaussian factor
model. Results in Fleming and Sheu (1999) and
Kuroda and Nagai (2002) are strengthened: When
agent is too risk-averse, the veriﬁcation of the candidate strategy can fail, although the stabilizing solution to the associated ergodic HJB equation always
exists. (Even worse, the associated risk-sensitized expected growth rate for the candidate strategy can be
−∞.) Nevertheless, the optimal value is always ﬁnite
and nearly optimal strategies are constructed.

Lace expansion in the past and future

Akira

SAKAI (Creative Research Institution
SOUSEI, Hokkaido University)
The lace expansion is one of the few tools to investigate critical behavior mathematically rigorously. It
was initiated by Brydges and Spencer in 1985 to prove
mean-ﬁeld critical behavior for weakly self-avoiding
walk above 4 dimensions. Since then, the methodology has been developed and successfully applied
to various statistical-mechanical models, such as oriented/unoriented percolation, lattice trees/lattice animals, the contact process and the Ising model.
In this talk, I will survey the recent development of
the lace expansion since I became involved in 2000,
and discuss potential future problems.

Optimal investment on ﬁnite horizon
with random discrete order ﬂow in illiquid markets

Mihai SIRBU (University of Texas)
We study the problem of optimal portfolio selection
in an illiquid market with discrete order ﬂow. In this
market, bids and oﬀers are not available at any time but
trading occurs more frequently near a terminal horizon. The investor can observe and trade the risky asset
only at exogenous random times corresponding to the
order ﬂow given by an inhomogenous Poisson process.
By using a direct dynamic programming approach, we
ﬁrst derive and solve the ﬁxed point dynamic programming equation and then perform a veriﬁcation argument which provides the existence and characterization of optimal trading strategies. We prove the con-
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vergence of the optimal performance, when the deterministic intensity of the order ﬂow approaches inﬁnity
at any time, to the optimal expected utility for an investor trading continuously in a perfectly liquid market model with no-short sale constraints. Joint work
with Paul Gassiat and Huyen Pham.

of the inﬁnite dimensional symmetric diﬀusion processes with respective symmetric measures PD(α, θ)
and Πα,θ,ν0 . The methods used come from the theory
of Dirichlet forms. This talk is based on joint work
with Shui Feng, Feng-Yu Wang and Fang Xu.

Random Point Processes and Wigner
Matrices

Piecewise Deterministic Processes and
intrinsic ﬂuctuations of neuronal activity

Alexander B. SOSHNIKOV (University of Cal-

Michele Marie THIEULLEN (Laboratoire de

ifornia at Davis)

Probabilites et Modeles Aleatoires Universite Pierre et
Marie Curie-Paris 6)

My talk will consist of two parts.
In the ﬁrst part, I will talk about the recent results
of my Ph.D. student, Sean O’Rourke, on the Gaussian ﬂuctuation of eigenvalues in Wigner random matrices. O’Rourke extended the CLT obtained by J.
Gustavsson for the Gaussian Unitary Ensemble ﬁrst
to the Gaussian Orthogonal and Gaussian Symplectic Ensembles and then to a suﬃciently wide class
of Wigner real symmetric random matrices. Gustavsson’s approach relied on the Costin-Lebowitz theorem
for determinantal random point processes. To extend
the results to the GOE/GSE O’Rourke used the relations between unitary, orthogonal, and symplectic ensembles due to Forrester and Rains. Finally, he used
a variant of the Tao-Vu Four Moment Theorem to extend the results to Wigner real symmetric matrices.
In the second part of my talk, I will discuss a resolvent approach to the universality problem in random matrices. In particular, I will discuss recent joint
results with my Ph.D. students David Renfrew and
Pierre Dueck on the largest eigenvalues for ﬁnite rank
perturbations of Wigner matrices.

Some Diffusion Processes Associated
With Two Parameter Poisson-Dirichlet
Distribution and Dirichlet Process

Wei SUN (Concordia University)
The two parameter Poisson-Dirichlet distribution
PD(α, θ) is the distribution of an inﬁnite dimensional
random discrete probability. It is a generalization of
Kingman’s Poisson-Dirichlet distribution. The two
parameter Dirichlet process Πα,θ,ν0 is the law of a pure
atomic random measure with masses following the
two parameter Poisson-Dirichlet distribution. In this
talk we focus on the construction and the properties

In this talk we ﬁrst recall main properties of Piecewise Deterministic Processes and we present limit theorems for sequences of such processes. We then apply
these results to study the impact of the stochastic behaviour of ion channels on the membrane potential of
a neuron when the number of channels is large but ﬁnite.

Scaling limits of self-interacting random
walks and diffusions

Balint TOTH (Budapest University of Technology,
Institute of Mathematics)
I will present a survey of recent results about
the long time asymptotic behaviour of random processes with long memory due to some rather natural local self-intaraction (self-repellence) of the trajectories. Typical examples are the so-called myopic
(or ”true”) self-avoiding random walk and the selfrepelling Brownian polymer models. The long time
asymptotics of the displacement is expected to be robust (not depending on some microscopic details), but
dimension dependent. It is expected that in 1d the motion is strongly superdiﬀusive, with time-to-the-twothirds scaling; in 2d the motion is marginally superdiffusive with logarithmic multiplicative correction in the
scaling; in three and more dimensions the displacement is diﬀusive. For some particular models some
of these conjectures have been proved. The talk will
be based on joint work with P. Tarres and B. Valko,
respectively, with I. Horvath and B. Veto.

Second Order backward SDEs

Nizar TOUZI (Ecole Polytechnique Paris)
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We provide an existence and uniqueness theory for
an extension of backward SDEs to the second order.
While standard Backward SDEs are naturally connected to semilinear PDEs, our second order extension is connected to fully nonlinear PDEs. In particular, we provide a fully nonlinear extension of the
Feynman-Kac formula. Unlike the previous deﬁnition
in Cheridito, SOner, Touzi and Victoir, the alternative formulation of this paper insists that the equation
must hold under a non-dominated family of mutually
singular probability measures. The key argument is
a stochastic representation, suggested by the optimal
control interpretation.

Statistical estimation of the volatility for
a stochastic differential equation

Masayuki UCHIDA (Graduate School of Engineering Science, Osaka University)
We consider the statistical estimation problem of the
volatility parameter for a multidimensional Itô process
based on high frequency data observed on a ﬁxed time
interval. Asymptotic theory of the maximum likelihood type estimator for a volatility parameter of a
diﬀusion process has been developed, see for example, [1]. In this talk, we study asymptotic mixed normality (stable convergence) and convergence of moments of both the maximum likelihood type estimator and the Bayes type estimator for the volatility parameter of the Itô process. In order to obtain the
results, we use the Ibragimov-Has’minskii-Kutoyants
program with the polynomial type large deviation inequality for the statistical random ﬁeld by [2]. Furthermore, the non-degeneracy of the statistical random
ﬁeld is indispensable for the large deviation inequality.
In spite of its importance, it has not been investigated
so far in the non-ergodic statistics for stochastic diﬀerential equations involving random Fisher information.
We present useful criteria for it.
This is a joint work with Nakahiro Yoshida.
[1] Genon-Catalot, V. and Jacod, J., On the estimation
of the diﬀusion coeﬃcient for multidimensional
diﬀusion processes. Ann. Inst. Henri Poincaré
Probab. Statist. 29, 119–151, (1993).
[2] Yoshida, N., Polynomial type large deviation
inequalities and quasi-likelihood analysis for
stochastic diﬀerential equations. To appear in
Ann. Inst. Statist. Math.

Scaling limits for critical epidemics and
random graphs

Johan VAN LEEUWAARDEN (TU Eindhoven
and EURANDOM)
We investigate, in the critical regime, the ﬁnal
size distribution in SIR epidemic models, as well as
the largest connected component in inhomogeneous
Erdos-Renyi random graphs. We derive new scaling
limits, and analyze both new and existing scaling limits, including Brownian motion with parabolic drift
and a ‘thinned’ Levy process.

Multidimensional branching random
walk with branching at the origin only

Vladimir Alekseevich VATUTIN (Steklov
Mathematical Institute)
A continuous time branching random walk on the ddimensional lattice is considered in which individuals
may produce children at the origin only.
Assuming that the underlying random walk is symmetric and the oﬀspring reproduction law is critical
we study the asymptotic behavior of the probability of
survival of this process, the expected number of individuals at the origin, the probability that there are individuals at the origin at moment t → ∞ and the joint
distribution of the number of individuals at the origin
and outside the origin at moment t → ∞.
It is shown that the respective statements are essentially diﬀerent for the cases of dimensions 1 ≤ d ≤ 2,
3 ≤ d ≤ 5, d = 6 and d ≥ 7.

Spatial Lambda-Fleming-Viot process
and associated genealogies

Amandine VEBER (University Paris-Sud 11)
A spatial Lambda-Fleming-Viot process models a
population distributed on Rd (R2 in practice) which experiences local partial extinctions, followed by the recolonization of the aﬀected area by the oﬀspring of an
individual present in this region. After introducing the
model and some of its properties, we will consider the
genealogy of a sample of individuals when the population lives on a two-dimensional torus of side L. In
particular, we will see that this ancestral process converges as L grows to inﬁnity towards a coalescent with
multiple mergers, whose characteristics depend on the
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range of the extinction areas (joint work with Alison
Etheridge).

Single–crossover recombination and
ancestral recombination trees

Ute VON WANGENHEIM (Bielefeld University)
Modeling the process of recombination leads to a
large coupled nonlinear dynamical system that is notoriously diﬃcult to treat. In my talk, I will present a
model that describes recombination in an inﬁnite population with single crossovers only. I will highlight
some special properties of the dynamics and the particular diﬃculties that come along with the dependencies implied by discrete time.
The quantities that deﬁne the solution admit a
stochastic interpretation and I will state these by describing the process of recombination backwards in
time, i.e. by backtracking the evolution of the various
independent segments each type is composed of. This
results in binary tree structures, which can be used as a
tool to formulate an explicit solution of the dynamics.
[1] von Wangenheim, U., Baake, E., Baake, M.
Single–crossover recombination in discrete time
J. Math. Biol 60, 727–760 (2010).

A Stochastic Model of Coupled Enzymatic Processing

Ruth WILLIAMS (University of California, San
Diego)
A major challenge for systems biology is to deduce the molecular interactions that underly correlations observed between concentrations of diﬀerent intracellular molecules. While direct explanations such
as coupled transcription/translation or direct proteinprotein interactions are often considered, potential indirect sources of coupling have received much less attention. In this talk, I will report on an investigation,
involving both a stochastic model and related experiments, of how correlations can arise generically from
such an indirect coupling mechanism involving the
processing of multiple protein species by a common
enzyme.
Based on joint work with Natalie Cookson, Jeﬀ
Hasty, Will Mather, Octavio Mondragon-Palomino,
Lev Tsimring.

Extremality of excursion measure and of
σ-ﬁnite measure unifying penalisations

Kouji YANO (Kobe University)
The excursion measure for Brownian motion may
be decomposed into the sum of those for positive and
negative reﬂected Brownian motions, which are extremal points in the class of entrance laws for Brownian motion killed at zero. Remark that extremality is
equivalent to irreducibility and to germ-triviality.
In this talk, we discuss the following two topics.
(1) Extremality of the excursion measure for symmetric Lévy process. It is proved in [3] that the excursion measure for stable Lévy process of index 1 < α <
2 is extremal, while it is not the case if α = 2.
(2) Extremality of σ-ﬁnite measure unifying penalisations. Najnudel, Roynette and Yor ([1] and [2])
introduced a remarkable σ-ﬁnite measure which uniﬁes the long-time limit of Wiener measure weighted
by some adapted functionals and normalized. Kouji
Yano–Yuko Yano–Yor ([4]) obtained analogous results
for symmetric stable Lévy processes. We discuss extremality of this measure in the class of exit family.
[1] J. Najnudel, B. Roynette and M. Yor. A global
view of Brownian penalisations, MSJ Memoirs,
19, Mathematical Society of Japan, Tokyo, 2009.
[2] B. Roynette and M. Yor. Penalising Brownian
paths, Lecture Notes in Mathematics, 1969,
Springer-Verlag, Berlin, 2009,
[3] K. Yano. Excursions away from a regular point
for one-dimensional symmetric Lévy processes
without Gaussian part. Potential Anal., 32, no. 4,
305–341, 2010.
[4] K. Yano, Y. Yano and M. Yor. Penalising
symmetric stable Lévy paths, J. Math. Soc.
Japan, 61, no. 3, 757–798, 2009.

On transformation of Markov processes

Jiangang YING (Department of Mathematics, Fudan University)
This talk will give a survey for the progress on
transformation-killing transform, time change, drft
transform, of symmetric Markov processes, after the
publication of Fukushima-Oshima-Takeda’s book in
1995.
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Quantum Physics and Stochastic Deformation

Jean Claude ZAMBRINI (GFM,University Lisbon)
It is well known that Quantum Physics is not a regular probabilistic theory.All attempts to prove the contrary have failed.However,Feynman’s heuristic interpretation of Quantum physics as a stochastic deformation of Classical Physics can (and should) indeed be
preserved.The key step is to time symmetrize Stochastic Analysis,in a way more general than the one known
by probabilists.Then new structures appear, showing
much closer relations between the two frameworks.
We shall describe some recent results of the program
known as ”Stochastic Deformation” showing in what
extent basic tools of Stochastic Analysis can be reinterpreted in quantum terms and,reciprocally,basic aspects of Quantum Physics can be better understood
through methods of Stochastic Analysis.The point of
the whole program is to provide,on both sides,new
problems (and answers) in directions ignored by those
two ﬁelds considered independently.

Monte Carlo Methods for High Dimensional BSDEs and PDEs

Jianfeng ZHANG (University of Southern California)
Due to its importance in applications, numerical
methods for Backward SDEs and their associated
PDEs have received very strong attention in the past
decade. There are typically two approaches, the PDE
approach and the Monte Carlo approach. While eﬃcient in low dimensions, the PDE approach does not
work for high dimensional problems, due to the well
known curse of dimensionality. In this talk we will introduce the Monte Carlo approach for BSDEs, which
works well for reasonably high dimensional problems.
We will also discuss brieﬂy the recent development
on second order backward SDEs, which is associated
with a fully nonlinear parabolic PDE.
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Organized Contributed Sessions
Maximum principle for controlled
stochastic partial differential equation

AbdulRahman Soliman AL-HUSSEIN (Qassim University)
In this talk we shall study an inﬁnite dimensional
controlled stochastic partial diﬀerential equation. The
equation is driven by a continuous martingale in a separable Hilbert space and a time-dependent unbounded
linear operator A(t), t ≥ 0.
We shall derive a maximum principle for this system by using the adjoint backward stochastic partial
diﬀerential equation.

Odds theorem with multiple selection
chances

Katsunori ANO (Institute of Applied Mathematics)
We study the multi-selection version of the socalled odds theorem by Bruss ((2000) Ann. Probab.
28, pp.1384-1391). We observe a ﬁnite number of independent 0/1 (failure/success) random variables sequentially and want to select the last success. We derive the optimal selection rule when m (≥ 1) selection
chances are given and ﬁnd that the optimal rule has
the form of a combination of multiple odds-sums. We
provide a formula for computing the maximum probability of selecting the last success when we have m selection chances and also provide closed-form formulas
for m = 2 and 3. For m = 2, we further give the bounds
for the maximum probability of selecting the last success and derive its limit as the number of observations
goes to inﬁnity. An interesting implication of our result is that the limit of the maximum probability of selecting the last success for m = 2 is consistent with the
corresponding limit for the classical secretary problem
with two selection chances. This is a joint work with
Hideo Kakinuma and Naoto Miyoshi, Tokyo Institute
of Technology.

Shooting Methods For Numerical Solution of Linear and Nonlinear Stochastic
Boundary-Value Problems

Armando ARCINIEGA (Department of Mathematics The University of Texas at San Antonio)

Numerical methods are developed for approximate
solution of linear and nonlinear stochastic boundaryvalue problems. First, a shooting method procedure
is examined for numerically solving a linear system
of Stratonovich boundary-value problems. Then, the
shooting method procedure is described for numerically solving non linear stochastic boundary-value
problems. These stochastic shooting methods are analogous to standard shooting methods fornumerical solution of ordinary deterministic boundary-value problems. It is shown that the shooting methods provide
accurate approximations. Error analysis areperformed
and computationalsimulations are described.

LND of multiparameter mfBm

Antoine

AYACHE (Laboratory Paul Painlevé,

University Lille 1)
This is a joint work with Narn-Rueih Shieh (National Taiwan University) and Yimin Xiao (Michigan
State University).
By using a wavelet method we prove that the
harmonisable-type N-parameter multifractional Brownian motion (mfBm) is a locally nondeterministic
(LND) Gaussian random ﬁeld. This nice property then
allows us to establish joint continuity of the local times
of an (N, d)-mfBm and to obtain some new results concerning its sample path behavior.

Stationary Solutions of Generalised
Ornstein-Uhlenbeck Processes

Anita Diana BEHME (TU Braunschweig)
The generalised Ornstein-Uhlenbeck process with
starting random variable V0 driven by some bivariate
Lévy process (ξt , ηt )t≥0 is deﬁned as
(
)
∫ t
−ξt
ξ s−
V0 +
Vt = e
e dη s , t ≥ 0.
0

It is the unique solution of the stochastic diﬀerential
equation
dVt = Vt− dUt + dLt , t ≥ 0
where (Ut , Lt )t≥0 is a bivariate Lévy process completely determined by (ξt , ηt )t≥0 .
If V0 is chosen to be independent of (ξt , ηt )t≥0 , the
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process (Vt )t≥0 is called causal. Stationary solutions
of causal generalised Ornstein-Uhlenbeck processes
have been studied by Lindner and Maller [LM] in detail.
In this talk we dispose of the causality condition and
generalise the results of Lindner and Maller by proving the existence of non-causal stationary solutions of
Vt .
We present these stationary solutions and then discuss
the necessary changement of the underlying ﬁltration
which is needed to give sense to the occuring stochastic integrals.
Finally some second-order properties as expectation
and autocovariance function of the stationary solutions
and results on their tail-behaviour will be shown.
This talk is based on [BLM] and [B].
[B] Behme, A.: Distributional properties of stationary
solutions of dVt = Vt− dUt + dLt with Lévy noise.
Preprint
[BLM] Behme, A., Lindner, A. and Maller, R.:
Stationary solutions of the stochastic diﬀerential
equation dVt = Vt− dUt + dLt with Lévy noise.
Stochastic Process. Appl., submitted
[LM] Lindner, A.; Maller, R.: Lévy integrals and
the stationarity of generalised Ornstein-Uhlenbeck
processes. Stochastic Process. Appl., 115, no. 10,
1701-1722, (2005).

Schroedinger perturbations of transition densities

Krzysztof BOGDAN (Wroclaw University of
Technology)
We construct transition densities under perturbations with a certain integral space-time relative smallness. My talk will report on a joint work with W.
Hansen and T. Jakubowski.

General structures of a class of stochastic models with two-sided jumps

Eric CHEUNG (Department of Statistics and Actuarial Science, University of Hong Kong)
In this talk, we consider a stochastic process involving two-sided jumps and a continuous downward
drift. In the context of ruin theory, it represents the

surplus process of a business enterprise which is subject to constant expense rate over time along with random gains and losses. The key quantity of our interest
is (a variant of) the Gerber-Shiu expected discounted
penalty function (Gerber and Shiu (1998)) widely used
in insurance risk theory. Leaving the distributions of
the jump sizes and their inter-arrival times arbitrary,
the general structure of the Gerber-Shiu function is
studied via an underlying ladder height structure and
a Markov renewal equation. Applications include, for
example, the joint Laplace transform of time of ruin,
time of recovery and ﬁrst duration of negative surplus.
Since the stochastic process is also related to a queueing system with instantaneous work removal (or negative customers), quantities such as the joint Laplace
transform of the busy period and the subsequent idle
period can be obtained from the Gerber-Shiu function
as well. If time permits, further analysis is conducted
only assuming the upward jumps follow a combination
of exponentials.

Afﬁne processes on symmetric cones

Christa CUCHIERO (ETH Zuerich)
We consider stochastically continuous aﬃne processes on pointed convex cones and derive necessary
admissibility conditions on the involved parameters.
We study in particular the case of irreducible symmetric cones and give a full characterization of aﬃne processes thereon.

On controlled branching processes in
varying environment

Ines Maria DEL PUERTO (Department of
Mathematics, Faculty of Sciences, University of Extremadura)
The study of the long-term changes in the number
of individuals in a population is a topic of interest in
the ﬁeld of population dynamics. Branching processes
are regarded as appropriate probability models for the
description of the extinction/growth of populations. In
particular, controlled branching processes are useful to
model some situations where some kind of control is
required. In the literature on controlled branching processes the control phase is assumed to depend on the
population size. On the other hand, in the vast majority of papers, the reproduction law is assumed to be

64
the same for every individual in any generation. However, it seems reasonable to think that the reproductive
abilities of a population may vary from one generation to another and also that the control could change
with the generation independently of the population
size. In this talk we present the controlled branching
process in varying environment. For this process, sufﬁcient conditions for almost sure extinction and for a
positive probability of indeﬁnite growth are provided.
Moreover the limit behaviour of the process suitably
normed is studied.
This is a joint work with M. González, M. Mota and
A. Ramos.
Acknowledgements: This research was supported
by the Ministerio de Ciencia e Innovación and the
FEDER through the Plan Nacional de Investigación
Cientı́ﬁca, Desarrollo e Innovación Tecnológica, grant
MTM2009-13248.

The lent particle method and its applications

Laurent DENIS (University of Evry France)
We present a new approach to absolute continuity
and regularity of laws of Poisson functionals. The
theoretical framework is that of local Dirichlet forms
and more precisely the (EID) property: Energy Image Density property. The method gives rise to a new
explicit calculus that we ﬁrst show on some simple examples : it consists in adding a particle and taking it
back after computing the gradient. This method permits to to develop a Malliavin calculus on the Poisson
space and to obtain in a simple way existence of density and regularity of laws of Poisson functionals such
as Levy areas, solutions of SDE’s driven by Poisson
measure...
,→ These talks are based on several joint works with
N. Bouleau.

Y-linked bisexual branching processes
with blind choice of mates: Bayesian inference through MCMC methods

Miguel GONZALEZ (Department of Mathematics, Faculty of Sciences, University of Extremadura)
It is well-known that in human and some animal
populations the sex of the individuals is determined

by a pair of chromosomes X and Y. A female has XX
chromosomes, while a male has XY chromosomes.
Certain characteristics are due to genes carried on the
X chromosome (X-linked). Others due to genes carried on the Y chromosome (Y-linked) and still others to genes carried on both chromosome (XY-linked).
From a practical viewpoint, it is of interest to model
and analyze the evolution of sex-linked genes from
generation to generation.
Focusing our attention in the Y-chromosome, it is
worth mentioning that most of the Y-linked genes are
not expressed in males or if they are, they do not play
any role in the mating of these males. Recently, in [1]
it was introduced a two-dimensional bisexual branching process to analyze the evolution of the number of
carriers of this type of Y-linked genes.
The behaviour of these kinds of genes is strongly
related to the reproduction law of each genotype. In
practice, these oﬀspring distributions are usually unknown and their estimation is necessary. In this paper,
we deal with the problem of estimating the oﬀspring
distribution of each genotype of a Y-linked gene when
the only data we suppose available are the total number of males of each genotype and the total number of
females up to some generation. We set out the problem
from a Bayesian outlook. We provide an algorithm,
based on the Gibbs sampler and gaussian kernel density estimators, to approximate the posterior distribution of the reproduction law of each genotype. From
the estimated posterior density, we also obtain HPD
(high posterior density) credible regions for the reproduction mean of each genotype and we approximate
the posterior predictive distribution of the future population size. Finally, by way of several simulated examples we illustrate the accuracy of the algorithm introduced. These examples have been developed with
the statistical software R.
This is a joint work with C. Gutiérrez and R.
Martı́nez.
Acknowledgement: The research was supported
by the Ministerio de Ciencia e Innovación and
FEDER, grant MTM2009-13248.
References:
[1] González, M., Martı́nez, R. and Mota, M.
(2009), Bisexual branching processes to model
extinction conditions for Y-linked genes, Journal
of Theoretical Biology, 258, 478-488.
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Spectral methods for quantum random
walks

F. Alberto GRUNBAUM (Math Dept University
of California, Berkeley)
The classical work , mainly by Karlin and McGregor, dealing with Classical random walks has been recently extended to study Quantum random walks in
joint work with Cantero, Moral and Velazquez.
I will discuss some new results that are obtained by
using this approach.

Linear Multifractional Stable Motion:
Wavelet Methods and Sample paths
properties

Julien HAMONIER (Université Lille1)
The Linear Multifractional Stable Motion (LMSM),
denoted by Y = {Y(t) : t ∈ R}, is a Strictly α-Stable
(StαS) stochastic process which was introduced in
2004 by Taqqu and Stoev [2] with a view to model
some features of traﬃc traces on telecommunication
networks, typically changes in operating regimes and
burstiness (the presence of rare but extremely busy periods of activity). This process is obtained by replacing the constant Hurst parameter of the Linear Fractional Stable Motion by a function H(·). Throughout
our talk, we will assume that the function H(·) takes
values in (1/α, 1).
Our goal is to improve some Taqqu and Stoev’s results [3] concerning the sample path behavior of Y; to
this end we will use a wavelet approach which is to
a certain extent inspired from that in [1]. More precisely:
(i) It has been shown in [3] that a suﬃcient condition for the trajectories of Y to be continuous,
with probability 1, on a compact interval K, is
that H(·) be a Hölder function on K. Also, it has
been conjectured in the same article that this sufﬁcient condition is not necessary, more precisely:
the continuity of the trajectories of LMSM holds
as long as H(·) is continuous. We will prove that
this Taqqu and Stoev’s conjecture is true.
(ii) Under the same condition, some bounds of
βY (K), the critical uniform Hölder exponent of
the trajectories of Y over K, have been obtained

in [3]; when H(·) belongs to the Hölder space
Cβ (K, R) with β > H ∗ := max{H(t), t ∈ K} then
these bounds can be expressed as H∗ − 1/α ≤
βY (K) ≤ H∗ , where H∗ := min{H(t), t ∈ K}. We
will give a sharp modulus of continuity of the trajectories of Y and consequently prove that almost
surely (a.s.) βY (K) = H∗ − 1/α.
[1] Ayache, A., Roueﬀ, F., Xiao, Y., Linear
fractional stable sheets: wavelet expansion
and sample path properties, Stochastic Process.
Appl, 119, 1168-1197, 2009.
[2] Stoev, S., Taqqu, M.S., Stochastic Properties of
the Linear Multifractional Stable Motion, Adv.
Appl. Prob., 34, 1085-1115, 2004.
[3] Stoev, S., Taqqu, M.S., Path Properties of the
Linear Multifractional Stable Motion, Fractals,
13, 2, 157-178, 2005.

Branching structure for an (L-1) random
walk in random environment and its applications

Wenming HONG (Beijing Normal University)
By decomposing the random walk path, we construct a multitype branching process with immigration in random environment for corresponding random walk with bounded jumps in random environment. Then we give two applications of the branching structure. Firstly, we specify the explicit invariant density by a method diﬀerent with the one used in
Brémontand reprove the law of large numbers of the
random walk by a method known as “ the environment
viewed from particles”. Secondly, the branching structure enables us to prove a stable limit law, generalizing
the result of Kesten-Kozlov-Spitzerfor the nearest random walk in random environment. As a byproduct,
we also prove that the total population of a multitype
branching process in random environment with immigration before the ﬁrst regeneration belongs to the domain of attraction of some κ-stable law.

Uncertain Markov decision processes
with Bayesian intervals

Masayuki HORIGUCHI (Department of Mathmematics, Faculty of Engineering, Kanagawa University)

66
We are concerned with Markov decision processes
with unknown transition matrices, which is called uncertain MDPs. Using Bayesian inference of intervals
of prior measures by De Robertis/Hartigan[1], the true
transition matrix is estimated by an interval matrix.
Then, uncertain MDPs of Bayesian approach is deﬁned as a controlled Markov set-chain model([2],[3]).
We formulate interval estimated MDPs and show the
existence of Pareto-optimal policy. One of interval estimations of transition matrix is mean value of posterior intervals of measures and the other is percent
point of posterior measures. Some convergence property and characterization of interval of value function
is discussed. Also, as a numerical example, sequential sampling problem and optimal stopping rule are
shown.
[1] L. De Robertis and J. A. Hartigan. Bayesian
inference using intervals of measures. Ann.
Statist., 9(2):235-244, 1981.
[2] M. Kurano, M. Yasuda, and J. Nakagami. Interval
methods for uncertain Markov decision processes.
In: Markov processes and controlled Markov
chains (Changsha, 1999), pages 223-232. Kluwer,
2002.
[3] D. J. Hartﬁel. Markov set-chains, volume 1695 of
Lecture Notes in Mathematics. Springer, 1998.

Determinantal Processes and Entire
Functions

our study the distributions of zeros of the entire functions appearing in the correlation kernels of determinantal processes are identiﬁed with the initial conﬁgurations of the systems. Applying the theory of entire functions, time-evolution of the correlation kernels and then the non-equilibrium dynamics of inﬁnite
particle systems with long-ranged interactions can be
controlled by putting appropriate conditions to the initial conﬁgurations.

Limit theorems and localization for
quantum walks on graphs

Norio KONNO (Faculty of Engineering Yokohama National University)
Using generating functions, we consider the behavior of the discrete-time quantum walk (QW). As for
the QW, see [1]. We present limit theorems of the QW
for a class of graphs. As a corollary, our previous result on trees can be obtained [2]. In addition, we discuss localization for the space-inhomogeneous QW in
one dimension.
[1] N. Konno, Quantum Walks, Lecture Notes in
Mathematics, 1954, Springer, 309-452 (2008).
[2] K. Chisaki, M. Hamada, N. Konno and E. Segawa,
Limit theorems for discrete-time quantum walks
on trees, Interdisciplinary Information Sciences,
15, 423-429 (2009).

Makoto KATORI (Department of Physics, Chuo

Stochastic equations and Fleming-Viot
ﬂows

University)

Zenghu LI (Beijing Normal University)

In the talk by Tanemura, it is proved that the Dyson
model (Dyson’s Brownian motion model with β = 2)
is determinantal in the sense that the moment generating function of any multitime distribution is given
by a Fredholm determinant associated with a continuous kernel. The continuous kernel is given by an
integral transformation of an entire function. In the
present talk, we discuss the relationship between entire functions and particle systems with long-ranged
interactions having ﬁnite and inﬁnite numbers of particles. An entire function is characterized by its order
of growth describing global behavior and the distribution of zeros describing local behavior of the function. These two aspects of an entire function is related with each other, and the Hadamard theorem gives
the Weierstrass canonical product representation. In

We present some general results on pathwise
uniqueness, comparison property and existence of
non-negative strong solutions of stochastic equations
driven by white noises and Poisson random measures.
The results are used to prove the strong existence of
the so-called generalized Fleming-Viot ﬂows introduced in the study of coalescents with multiple collisions. Some scaling limit theorems for the are proved,
which lead to sub-critical branching immigration superprocesses.

Hitting half-spaces by Bessel-Brownian
diffusions

Jacek MALECKI (University of Angers and Wroclaw University of Technology)
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Our purpose is to ﬁnd explicit formulas describing the joint distributions of the ﬁrst hitting time and
place for half-spaces of codimension one for a diffusion in Rn+1 , composed of one-dimensional Bessel
process and independent n-dimensional Brownian motion. The most important argument is carried out
for the two-dimensional situation. We show that this
amounts to computation of distributions of various integral functionals with respect to a two-dimensional
process with independent Bessel components. As a
result, we provide a formula for the Poisson kernel of
a half-space or of a strip for the operator (I − ∆)α/2 ,
0 < α < 2. In the case of a half-space, this result was
recently found, by diﬀerent methods, in Byczkowski
et al. (Trans Am Math Soc 361:4871-4900, 2009). As
an application of our method we also compute various
formulas for ﬁrst hitting places for the isotropic stable
Lévy process.

On estimating SDE with jumps

Hiroki MASUDA (Graduate School of Mathematics, Kyushu University)
We consider a class of discretely but frequently
observed stochastic diﬀerential equations (SDE) with
jumps, the coeﬃcients of which depend on a ﬁnitedimensional parameter. Our purpose here is, based on
available data, to estimate the unknown parameter. To
this end, we target the Gaussian quasi-likelihood random ﬁeld, and show that it leads to an asymptotically
normally distributed estimator. Moreover, as an application of the estimator so obtained, we can test a
presence of any nontrivial jump component, based on
self-normalized partial sum statistics. Some illustrative numerical examples will be given.

Exponential of stationary processes

Muneya MATSUI (University of Tokyo)
We study the correlation decay and the expected
maximal increment of the exponential process determined by some stationary process, e.g. fractional
Ornstein-Uhlenbeck process, Levy driven CARMA
process, fractional CARMA process. We also treat
our on going project about exponential process given
by the Lamperti transform of a self-similar process,
which is stationary. Finally, its perspective role in

stochastic modelling of ﬁnance and telecommunication is discussed. (joint work with Narn-Rueih Shieh)

On strong solutions of positive deﬁnite
jump-diffusions

Eberhard MAYERHOFER (Vienna Institute of
Finance, Vienna University of Economics and Business)
We show the existence of unique global strong solutions of a class of stochastic diﬀerential equations on
the cone of symmetric positive deﬁnite matrices. Our
result includes aﬃne diﬀusion processes and therefore
extends considerably the known statements concerning Wishart processes.

Exponential (Geometric) Lévy Process
Models in Mathematical Finance

Yoshio MIYAHARA (Graduate School of Economics, Nagoya City University)
The geometric Lévy process (GLP) models play
very important roles in the ﬁeld of mathematical ﬁnance. These models are incomplete market models. It
is well-known that the distributions of the log returns
from the market data of the asset prices have the asymmetry and the fat tail. The GLP models have those
properties in general. Among them the geometric stable process (GSP) model is probably the most important model. The importance of the stable process was
discussed by Fama(’63).
In the framework of arbitrage theory, the martingale
measure is essential. The minimal entropy martingale
measure (MEMM=CMM) was introduced by Miyahara(’96). Combining the GLP and the MEMM we
obtain the [GLP & MEMM] pricing models (Miyahara(’01)), and it is known that this model have many
good properties as an option pricing model for the incomplete market (Miyahara(’06)).
In this talk we shall overview the GLP option pricing models, and explain the properties of these models. After that we shall see that the [GSP & MEMM]
model has many advantages among the models for incomplete market. We also discuss several applications
of GLP models to another problems in the mathematical ﬁnance, for example the analysis of credit risk,
optimal portfolio theory, etc.
[1] Fama, E. F. (1963), J. of Business, 36, 420-429.
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[2] Miyahara, Y. (1996), Proceedings of the Seventh
Japan-Russia Symposium, Tokyo 1995 (eds. S.
Watanabe et al.), pp.343-352.
[3] Miyahara, Y. (2001), Asia-Paciﬁc Financial
Markets 8, No. 1, pp. 45-60.
[4] Miyahara, Y. (2006), Proceedings of the
5th Ritsumeikan International Symposium
‘ Stochastic Processes and Applications to
Mathematical Finance’ (eds. J. Akahori et al),
pp. 125-156.

A Characterization of the Martingale
Property of Exponentially Afﬁne Processes

Johannes MUHLE-KARBE (University of Vienna)
We consider local martingales of exponential form
M = EX or exp(X) where X denotes one component
of a multivariate aﬃne process in the sense of Duﬃe,
Filipović and Schachermayer (2003). By completing
the characterization of conservative aﬃne processes in
[Duﬃe et al. (2003), Section 9], we provide deterministic necessary and suﬃcient conditions in terms of the
parameters of X for M to be a true martingale.

Support theorem for SPDE and its application to HJM model

Toshiyuki NAKAYAMA (Mitsubishi UFJ Morgan Stanley Securities Co., Ltd.)
A support theorem will be shown for the mild solution of the SDE in a Hilbert space of the form
dX(t) = A X(t) dt + b(X(t)) dt + σ(X(t)) dB(t)
where B(t) is a Hilbert space-valued Wiener process
and A is an inﬁnitesimal generator for C0 -semigroup
of bounded linear operators. This equation contains
the SPDE within HJM model in mathematical ﬁnance.
By using this support theorem we can prove a viability
theorem, which is useful for “consistency problems”
in interest rate models.

On the identiﬁcation of hidden pointwise Hölder exponents

Qidi PENG (Paul Painlevé laboratory, Lille 1 university)

Since several years, a number of authors have been
interested in the statistical problem of the estimation
of the poitwise Hölder exponent (PHE) αX (t) starting
from the observation of a discretized trajectory of the
process X. However, it does not always seem to be realistic to assume that such an observation is available
but only a corrupted version of it and a natural question one can address is that whether it is still possible
to estimate αX (t). More precisely we assume that the
non Gaussian process Z = {Z(t)}t∈[0,1] is the ”corrupted
version” of the multifractinal Brownian motion X, it is
deﬁned as
∫ t
Z(t) := z0 +
Φ(X(s))dW(s).
(10)
0

The goal of our talk is to study the statistical problem of the estimation of a hidden PHE in this new setting where this exponent has a rather complex structure since it is allowed to evolve with time.

Cylindrical Lévy processes in Banach
spaces

Markus RIEDLE (University of Manchester)
Cylindrical Wiener processes are a well known and
often used source of random noise for models in inﬁnite dimensional spaces. We begin this talk with
reviewing cylindrical Wiener processes by using the
classical theory of cylindrical processes and cylindrical measures. This approach enables us to deﬁne
cylindrical Lévy processes as a straightforward generalisation of cylindrical Wiener processes.
In order to derive a Lévy-Khintchine formula for
cylindrical Lévy processes we introduce the class of
inﬁnitely divisible cylindrical measures and cylindrical Lévy measures. In this context, we present some
results showing the close relations between probability theory and geometry of Banach spaces.
The cylindrical approach allows to deﬁne a stochastic integral with respect to a cylindrical Lévy process
without any geometric constraints on the underlying
Banach space. We use this integral to develop a theory
of cylindrical stochastic Cauchy problems and demonstrate its practicalness by presenting some basic facts
on the cylindrical Ornstein-Uhlenbeck process driven
by a cylindrical Lévy process.
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(part of this talk is based on joint work with D. Applebaum)

Relation between stochastic integrals
and the geometry of Banach spaces

Barbara

RUDIGER (Bergische Universitat

Wuppertal Angewandte Mathematik)
Necessary and suﬃcient conditions for the existence of Ito Integral in a Banach space with respect
to compensated Poisson random measure (cPrm) are
discussed . Joint with V. Mandrekar we show that, for
general separable Banach spaces F, an inequality of
the type resulting for M -type 2 Banach spaces with
constant depending on cPrm is necessary and suﬃcient
for the existence of Ito integral having second moment
ﬁnite. In addition, if the constant is independent of
cPrm for all non -random functions then the Banach
space is of type 2. The major technique used is Pettis
Integral by Rosinski, Suchanecki and a Banach Steinhaus Theorem.

Hitting distributions of stable and related processes

Michal RYZNAR (Institute of Mathematics and
Computer Science, Wroclaw University of Technology)
Some results concerning the distribution of the ﬁrst
hitting time TC of a closed, usually compact set C,
for a symmetric stable process in d-dimensional space
will be presented. The asymptotics at inﬁnity of the
tail function P x (TC > t) of the hitting time are well
known and were obtained by Port. We complement
these results by providing very precise estimates of the
tail function for the whole range of x and t. In the case
of the relativistic stable processes we are able to get
similar results in the one-dimensional case together
with some precise estimates of the transition probabilities of the killed process (after hitting a compact set).
It seems that even in the case of the Brownian motion in two dimensions some estimates have not been
known before.

The one-dimensional KPZ equation is studied. For
the narrow wedge initial condition, we provide a formula for the height distribution in a determinantal
form. We also discuss some of its properties.

Inﬁnite Products of Exponential Lévydriven OU Processes

Narn-Rueih SHIEH (Department of Mathematics, National Taiwan University)
In this talk, we report some correlation and stochastic analysis of an exponential process associated with
a Lévy-driven OU Process, for which Lévy measure
has suitable exp decay. The motivation is from the
multifractal burst phenomena in internet traﬃcs. We
also present some numerical simulations to discuss the
range of multifractality. This talk is based on joint
works with V. Anh, N. Leonenko, and E. Taufer ( Adv.
Appl. Probab. 2008, and Nonlinearity 2010 ).
This talk is presented at the Organized Contributed
Session, Some Analysis related to Exponential (Geometric) Processes, 34th SPA at Osaka.

Generalized Feynman graphs representation of stochastic differential equations driven by Lévy noise

Boubaker

SMII (King Fahd University of

Petroleum and Minerals)
Stochastic diﬀerential equations driven by Lévy
noise are intensively studied. But so far there seems
to be no recipe to ﬁnd out which kind of noise given
the general structure of the equation. In fact this
can be obtained by recalling a graphical representation of the solution of the SPDE driven by Lévy noise.
The graphs introduced are called generalized Feynman
graphs and a numerical value will be assigned to each
graph. Our graphs formalism can be applied to different stochastic diﬀerential equations as an example
a graphical representation of the solution of the Lévy
Ornstein–Uhlenbeck equation will be given as well in
this talk.

Height Fluctuations of 1D KPZ equation

Sensitivity and hypoellipticity for jump
processes

Tomohiro SASAMOTO (Department of Mathe-

Atsushi TAKEUCHI (Department of Mathemat-

matics, Chiba University)

ics, Osaka City University, JAPAN)
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Fix T > 0. Let dν be the Lévy measure over Rm \{0},
∞,1
∞
a0 , a1 , . . . , am ∈ C1+,b
(Rd ; Rd ), and b ∈ C1+,b
(Rd ×
m
d
d
(R \{0}) ; R ). For x ∈ R , consider the jump-type
stochastic diﬀerential equation: x0 = x,
dxt = a0 (xt ) dt +

ai (xt ) ◦ dwit

i=1

∫
+

m
∑

|θ|≤1

b(xt− , θ) d J˜ +

∫
|θ|>1

b(xt− , θ) dJ,

where {(w1t , . . . , wm
t ) ; t ∈ [0, T ]} is an m-dimensional
Brownian motion, dJ is a Poisson random measure on
[0, T ] × (Rm \{0}) with the intensity d Jˆ = dt dν, and
ˆ It is well known that the Hörmander–
d J˜ = dJ − d J.
type condition on the coeﬃcients, and the condition
on the Lévy measure dν gurantee the existence of the
smooth density for xT with respect to the Lebesgue
measure on Rd , via the Malliavin calculus (cf. [2]).
In this talk, we shall study the sensitivity for
the solution xT in the initial point x ∈ Rd , under the Hörmander–type condition on the coeﬃcients.
The martingale approach based upon the Kolmogorov
backward equation plays a crucial role in our study (cf.
[3]). The Greeks computation for Asian option for asset price dynamics is a typical example.
[1] E. Fournié, J. M. Lasry, J. Lebuchoux, P. L. Lions,
N. Touzi, Applications of Malliavin calculus to
Monte–Carlo methods in ﬁnance, Finance Stoch.,
3, 391–412 (1999).
[2] T. Komatsu, A. Takeuchi, On the smoothness of
pdf of solution to SDE of jump type, Int. J. Diﬀ.
Eqns. Appl., 2, 141–197 (2001).
[3] A. Takeuchi, The Bismut–Elworthy–Li-type
formulae for stochastic diﬀerential equations with
jumps, J. Theor. Probab., 23, 576–604 (2010).

Complex Brownian Motion Representation for the Dyson Model

Hideki TANEMURA (Department of Mathematics and Informaics, Chiba University)
Dyson introduced a one-dimensional system of
Brownian motions with long-range repulsive forces
acting between any pair of particles. We consider
the case that the strength of the two-body repulsive
force is exactly equal to the inverse of particle distance, and call the system in this case the Dyson model

in the present talk. For a given initial conﬁguration
ξ, we show that the moment generating function for
two-time distribution of the Dyson model is expressed
by independent complex Brownian motions (CBMs)
starting from the points on the real axis in suppξ =
{x ∈ R : ξ({x}) > 0}. The CBM representation can
be regarded as an extension of h-transformation to the
formula, which is valid also for inﬁnite particle systems. Using this representation we derive that the process is determinantal in the sense that the moment generating function of any multitime distribution is given
by a Fredholm determinant associated with a continuous kernel. We also prove the tightness of a series of
processes, which converges to the Dyson model with
an inﬁnite number of particles.

Invariant manifolds with boundary for
jump-diffusions

Stefan TAPPE (ETH Zürich)
We give necessary and suﬃcient conditions for
stochastic invariance of ﬁnite dimensional submanifolds with boundary for stochastic partial diﬀerential equations driven by Wiener processes and Poisson
measures. Due to the boundary of the submanifold, we
also investigate stochastic invariance of (curved) half
spaces for ﬁnite dimensional jump-diﬀusions. Furthermore, we provide several examples illustrating our
results.

Pricing swing options by a dual approach

Yusuke TASHIRO (Tokyo University)
We discuss a dual approach for pricing swing options with typical constraints, such as daily and annual
constraints. It is known that the pricing problem of
the swing option is deﬁned as a multiple optimal stopping problem. In this paper, we analyze the optimal
exercise strategy of the swing option and show that
the strategy satisﬁes some kind of monotonicity. Using this monotonicity, we show that the multiple stopping problem is decomposed into single optimal stopping problems under some conditions, and then we can
compute the price of the swing options by solving the
single stopping problems.
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Applications of spectral methods for
quantum random walks

Luis

VELÁZQUEZ (Departamento
Matemática Aplicada, Universidad de Zaragoza)

de

This talk will show some of the advantages of
the spectral approach for one-dimensional quantum
walks. In particular, we will see how recurrence and
localization properties of a quantum walk are codiﬁed
in this approach. A detailed analysis of some examples
will illustrate the eﬀectiveness of the method. This is
a joint work with A. F. Grünbaum (University of California, Berkeley), M. J. Cantero and L. Moral (Universidad de Zaragoza, Spain).

Distributional analysis of a generalization of the Polya process

Gordon WILLMOT (Statistics and Actuarial Science, University of Waterloo)
A nonhomogeneous birth process generalizing the
Polya process is analyzed, and the distribution of the
transition probabilities is shown to be the convolution of a negative binomial distribution and a compound Poisson distribution whose secondary distribution is a mixture of zero-truncated geometric distributions. Simpliﬁcation of the form of the secondary
distribution is obtained when the transition intensities
have a particular structure, and may sometimes be expressed in terms of Stirling numbers and special functions such as the incomplete gamma function, the incomplete beta function, and the exponential integral.
Conditions under which the compound Poisson form
of the marginal distributions may be improved to a geometric mixture are also given.

Reﬁnements of the two-sided bounds
for renewal equations

Jae-Kyung WOO (Statistics and Actuarial Science, University of Waterloo)
Many quantities of interest in the study of renewal
processes may be expressed as a special type of integral equation known as a renewal equation. The main
purpose of this talk is to provide bounds for a solution
of renewal equations based on various reliability classiﬁcations. It contains exponential and nonexponential types of inequalities for renewal equations. In par-

ticular, the two-sides bounds with speciﬁc reliability
conditions become sharp which are equivalent to the
exact solution. Finally, some examples involving the
ultimate ruin for the classical Poisson model including
time-dependent claim sizes case, the joint distribution
of the surplus prior to ruin and at ruin, and the excess
life time are provided.
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Open Contributed Sessions
An Algebraic Approach to the CameronMartin-Maruyama-Girsanov formula

Takafumi AMABA (Department of Mathematical
Sciences, Ritsumeikan University)
In this talk, we will give a new perspective to
the Cameron-Martin-Maruyama-Girsanov formula by
giving a totally algebraic proof to it. It is based on
the exponentiation of the Malliavin-type diﬀerentiation and its adjointness.

Card counting in continuous time

Patrik ANDERSSON (Stockholm University)
In some casino card games, like Blackjack, it is
possible to turn a subfair game in to a superfair for
the player. This is possible since several coups are
played before reshuﬄing and the composition of the
deck may therefore change so that at times the expected value of the game is positive. Card counting
is the technique of using a linear estimator of the expected value to ﬁnd these advantageous situations and
bet accordingly. We treat the case of a large number
of decks and ﬁnd an SDE that approximates the proﬁts
from the game. We also ﬁnd the Kelly optimal strategy
and show that this is a natural extension of the results
from the case with a ﬁnite number of decks.

Convex risk measures on Orlicz spaces:
inf-convolution and shortfall

Takuji ARAI (Keio University)
We focus on, throughout this paper, convex risk
measures deﬁned on Orlicz spaces. In particular,
we investigate basic properties of inf-convolutions deﬁned between a convex risk measure and a convex set,
and between two convex risk measures. Moreover,
we study shortfall risk measures, which are convex
risk measures induced by the shortfall risk. By using results on inf-convolutions, we obtain a robust representation result for shortfall risk measures deﬁned
on Orlicz spaces under the assumption that the set of
hedging strategies has the sequential compactness in a
weak sense. We discuss in addition a construction of
an example having the sequential compactness.

Parameter-dependent optimal stopping
problems for one-dimensional diffusions

Christoph BAUMGARTEN (Technische Universität Berlin)
We consider a class of optimal stopping problems
for a linear diﬀusion whose payoﬀ depends on a linear
parameter. Problems of this type may allow for a universal stopping signal that characterizes optimal stopping times for any given parameter via a level-crossing
principle for some auxiliary process.
For linear diﬀusions, we provide an explicit construction of this signal in terms of the Laplace transform of level passage times. Explicit solutions are
available under certain concavity conditions on the reward function. In general, the construction of the signal at a given point reduces to ﬁnding the inﬁmum of
an auxiliary function of one real variable. Moreover,
we show that monotonicity of the stopping signal corresponds to monotone and concave (in a suitably generalized sense) reward functions. As an application,
we consider American put options as well as the computation of Gittins indices for optimal allocation problems.
This talk is based on joint work with Peter Bank
(Technische Universität Berlin).

On the central limit theorem for trimmed
r.v.’s

Istvan BERKES (Graz University of Technology,
Institute of Statistics)
Asymptotic properties of trimmed i.i.d. sequences
play an important role in probability and statistics and
have been studied widely in the literature. One open
problem of the theory is the central limit theorem for
modulus trimmed sums which exhibits a number of
pathological phenomena and is understood only in the
case of symmetric r.v.’s. We prove that for i.i.d. sequences in the domain of attraction of a stable law, the
modulus trimmed sums always satisfy the CLT with
a suitable random centering factor and we give fairly
precise criteria for the ordinary CLT to hold. We give
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applications of our results to change point tests for
variables with inﬁnite variance.

Spatial random permutations
Poisson-Dirichlet distribution

and

Volker BETZ (Mathematics Institute, University
of Warwick)
Spatial random permutations act on a set with spatial structure. The probability of obtaining a given
permutation is determined by a Gibbs factor, and the
energy is higher when the permutation contains more
jumps between distant points of the underlying set. So,
the typical jump length of a random spatial permutation will be ﬁnite.
For this model there is a phase transition in the thermodynamic limit; the order parameter is the density of
the points forming the spatial structure. Only cycles of
ﬁnite length appear for low density, while above an explicit critical density there is coexistence of ﬁnite and
macroscopic cycles. The length of the macroscopic
cycles is distributed according to a Poisson-Dirichlet
law.
This is joint work with Daniel Ueltschi.

Symmetric stable processes and the
Lamperti transformation

Maria Emilia

CABALLERO (Instituto de

Matematicas, UNAM)
In this talk we introduce a new class of Lévy processes: the hypergeometric-stable Lévy processes,
whose name comes from the fact that they are obtained from symmetric stable processes through several transformations and where the Gauss hypergeometric function plays an essential role. We characterize the Lévy measure of this class and obtain several
useful properties such as the Wiener Hopf factorization, the characteristic exponent and some associated
exit problems.
(joint work with Juan Carlos Pardo and Jose Luis
Pérez.)

Interararrival time distribution for a nonMarkovian arrival process

Mine CAGLAR (Koc University)

We consider a workload input process which captures the dynamics of packet generation in data traﬃc.
For t ∈ R+ , it is constructed as
∫ ∫ ∫
Y(t) =
N(ds, dr, du) [u(r∧(t−s))−u(r∧(−s))]
R R+

E

by a Poisson random measure N governing the session
arrival time S and duration R, and the packet generation process U over each session, where E is the space
of càdlàg functions on R+ [1]. The process Y accounts
for long-range dependence and self-similarity exhibited by real traces through the mean measure of N.
The distribution of the interarrival times is of interest in a queuing system receiving the non-Markovian
input Y. We exploit a compound Poisson process
for packet generation to ﬁnd the probability law of
the packet interarrivals. The model is appropriate for
analytical results on queuing performance with selfsimilar input in contrast to its limiting forms, namely
fractional Brownian motion and Levy process.
[1] M. Çağlar (2004) A Long-Range Dependent
Workload Model for Packet Data Traﬃc, Math.
OR, 29: 92-105.

Existence and Uniqueness of Random
Gradient States

Codina

COTAR (Technische Universitaet

Muenchen)
We consider statistical mechanics models of continuous spins in a disordered environment. These models have a natural interpretation as eﬀective interface
models. It is well known that without disorder there
are no interface Gibbs measures in inﬁnite volume in
dimension d = 2, while there are gradient Gibbs measures describing an inﬁnite-volume distribution for the
increments of the ﬁeld, as was shown by Funaki and
Spohn. It was also shown by van Enter and Külske that
adding a disorder term prohibits the existence of such
gradient Gibbs measures for general interaction potentials in d = 2. We present in this talk some new results
of existence and uniqueness of shift-covariant, gradient Gibbs measures, obtained for gradient interactions
with strictly convex potential and with disorder term in
the Hamiltonian. (Based on joint work C. Kuelske).
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A model for multiscaling and clustering
of volatility in ﬁnancial indexes

Paolo DAI PRA (Università di Padova)
Recent developments in stochastic modelling of
time series have been strongly inﬂuenced by the analysis of ﬁnancial indexes. The basic model, that has
given rise to the celebrated Black & Scholes formula,
assumes that the logarithm Xt of the price of the underlying index, after subtracting the trend, is given by
dXt = σ dWt ,
where σ (the volatility) is a constant and (Wt )t≥0 is a
standard Brownian motion.
Despite its success, this model is not consistent with
a number of stylized facts that are empirically detected
in many real time series. Some of these facts are the
following:
• the volatility is not constant; in particular it may
have high peaks, that can be interpreted as shocks
in the market;
• the empirical distribution of the increments Xt+h −
Xt of the logarithm of the price (the log-returns)
has tails heavier than Gaussian;
• log-returns corresponding to disjoint timeinterval are uncorrelated, but not independent: in
fact, the correlation between the absolute values
|Xt+h − Xt | and |X s+h − X s | has a slow decay in
|t − s|, up to moderate values for |t − s|. This phenomenon is known as clustering of volatility.
We propose a continuous-time stochastic model
which, on the one hand, captures the above stylized
fact and, on the other hand, is easy to describe, interpret and simulate. In particular it can be used for
applications such as option pricing.

during the time interval [τi , τi + δi [. This gives rise
to a non-classical impulse control problem where not
only the regime Ei but also the period [τi , τi +δi [ has to
be determined by the controller at the impulse time τi .
We adapt the weak dynamic programming principle of
Bouchard and Touzi (2009) to our context and provide
a characterization of the associated value function as a
discontinuous viscosity solution of a system of PDEs
with appropriate boundary conditions, for which we
prove a comparison principle. We also propose a numerical scheme for the resolution of the above system
and show that it is convergent. We ﬁnally provide an
example of application to a problem of optimal stock
trading with a non-linear market impact function.

On the Strong solution for the stochastic 3D Leray-alpha model of turbulence

Gabriel

DEUGOUE (University of Pretoria-

South Africa)
In this talk, we prove the existence and uniqueness
of strong solution to the stochastic 3D Leray-α equations under appropriate conditions on the data. This
is achieved by means of the Galerkin approximations
combines with the weak convergence methods. We
also study the asymptotic behavior of the strong solution as alpha goes to zero. We show that a sequence
of strong solution converges in appropriate topologies to weak solutions of the stochastic 3D NavierStokes equations. The result has been the object of
publications in Journal BOUNDARY VALUE PROBLEMS(2010)

Inﬁnite dimensional calculus via regularization with ﬁnancial motivations

Cristina

DI GIROLAMI (University LUISS

Guido Carli)

Optimal control of trading algorithms: a
general impulse control approach

Ngoc-Minh

DANG (CEREMADE, University

Paris Dauphine)
We propose a general framework for intra-day trading based on the control of trading algorithms. Given a
generic parameterized algorithm, we control the dates
(τi )i at which it is launched, the length (δi )i of the trading period and the value of the parameters (Ei )i kept

This talk develops some aspects of stochastic calculus via regularization to Banach valued processes. An
original concept of χ-quadratic variation is introduced,
where χ is a subspace of the dual of a tensor product
B⊗B where B is the values space of the process. Particular interest is devoted to the case when B is the space
of real continuous functions deﬁned on [−τ, 0], τ > 0.
Itô formulae and stability of ﬁnite χ-quadratic variation processes are established. Attention is devoted to
a ﬁnite real quadratic variation (for instance Dirichlet,
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weak Dirichlet) process X. The C([−τ, 0])-valued process X(·) deﬁned by Xt (y) = Xt+y where y ∈ [−τ, 0],
is called window process. Let T > 0. If X is a ﬁnite
quadratic variation process such that [X]t = t and h =
H(XT (·)) where H : C([−T, 0]) −→ R is L2 ([−T, 0])smooth or H non smooth but ﬁnitely based it is possible to represent h as a sum of a real H0 plus a forward
∫T
integral of type 0 ξd− X where H0 and ξ are explicitly
given. This representation result will be strictly linked
with a function u : [0, T ]×C([−T, 0]) −→ R solving an
inﬁnite dimensional partial diﬀerential equation with
the property H0 = u(0, X0 (·)), ξt = Dδ0 u(t, Xt (·)) :=
Du(t, Xt (·))({0}). This decomposition generalizes the
Clark-Ocone formula which is true when X is the standard Brownian motion W. The ﬁnancial perspective of
this work is related to hedging theory of path dependent options without semimartingales.
Joint work with Francesco RUSSO
[1] Di Girolami C. and Russo F. Inﬁnite dimensional
stochastic calculus via regularization and
applications available at HAL-INRIA, Preprint;
http://hal.archives-ouvertes.fr/inria-00473947/fr/
[2] Di Girolami C. and Russo F. Clark-Ocone type
formula for non-semimartingales with non-trivial
quadratic variation available at HAL-INRIA,
Preprint; http://hal.archives-ouvertes.fr/inria00484993/fr/

The on-off network trafﬁc model under
intermediate scaling

Clement DOMBRY (Universite de Poitiers, Laboratoire de Mathématiques et Applications)
In this work in collaboration with I.Kaj, we provide a new result that helps completing a uniﬁed picture of the scaling behavior in heavy-tailed stochastic
models for transmission of packet traﬃc on high-speed
communication links. Popular models include inﬁnite
source Poisson models, models based on aggregated
renewal sequences, and models built from aggregated
on-oﬀ sources. The versions of these models with ﬁnite variance transmission rate share the following pattern: if the sources connect at a fast rate over time the
cumulative statistical ﬂuctuations are fractional Brownian motion, if the connection rate is slow the traf-

ﬁc ﬂuctuations are described by a stable Lévy process, while the limiting ﬂuctuations for the intermediate scaling regime are given by fractional Poisson
motion. Here we focus on the intermediate scaling for
the on-oﬀ model.

On the Cauchy problem for degenerate
backward stochastic partial differential
equations in Sobolev spaces

Kai DU (Department of Finance and Control Sciences, School of Mathematical Sciences, Fudan University)
In this talk, we study degenerate parabolic
backward stochastic partial diﬀerential equations
(BSPDEs) in Rd . We ﬁrst establish a W m,p -estimate for
the adapted solutions to BSPDEs in a general setting.
Based on this estimate, the existence and uniqueness
results are obtained in Sobolev spaces. Moreover, under the assumption that mp > d, a connection between
the solutions of BSPDEs and the solutions of FBSDEs
is established by the approximation method.

On stochastic Burgers PDEs with random coefﬁcients and a generalization of
the Cole-Hopf transformation

Nikolaos ENGLEZOS (Department of Banking
and Financial Management, University of Piraeus)
Burgers equation is a quisilinear partial diﬀerential
equation, proposed in 1930’s to model the evolution
of turbulent ﬂuid motion, which can be linearized to
the heat equation via the celebrated Cole-Hopf transformation. This paper introduces and studies in detail
general versions of stochastic Burgers equation with
random coeﬃcients, in both forward and backward
sense. Concerning the former, the Cole-Hopf transformation still applies and we reduce a forward stochastic
Burgers equation to a forward stochastic heat equation
that can be treated in a “pathwise” manner. In case
of deterministic coeﬃcients, we obtain a probabilistic representation of the Cole-Hopf transformation by
associating the backward Burgers equation with a system of forward-backward stochastic diﬀerential equations. Returning to random coeﬃcients, we exploit
this representation in order to establish a stochastic
version of the Cole-Hopf transformation. This extended transformation allows us to ﬁnd solutions to a
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backward stochastic Burgers equation through a backward stochastic heat equation, subject to an additional
equation that reﬂects the presence of randomness in
the coeﬃcients. In both settings, forward and backward, stochastic Feynman-Kac formulae are derived
for the solutions of the respective stochastic Burgers
equations, as well. Finally, applications that illustrate the obtained results in the forward and backward
framework are presented to a controllability problem
and to a pricing/hedging problem arising from mathematical ﬁnance, respectively.

appears as Greeks of the Call option, multiplied by
explicit coeﬃcients, and can be computed explicitely.
We analyse the error in our expansion using Malliavin
calculus.
Finally, numerical experiments show the accuracy
of our method, up to less than one b.p. error on implied volatilies.

Discretization error in stochastic integration

Masaaki FUKASAWA (Osaka University)
Stochastic expansion for the pricing of
call options with discrete dividends

Pierre ETORE (LJK - ENSIMAG)
We consider a complete ﬁnancial market, with a
risky asset of price (S ty,δ )t , on which an European Call
vanilla option with maturity T and strike K is written
(we denote P its price). At known dates 0 < t1 < . . . <
tn ≤ T the asset pays dividends of the form
δi + yi S ty,δ
.
i−
Between two dividend payment dates the asset follows
a Black and Scholes dynamic (BSD) with parameters
σ and r.
An easy induction shows that
S Ty,δ = π0,n S T −

n
∑
i=1

δi πi,n

ST
,
S ti

where πi,n := Πnj=i+1 (1 − y j ) and (S t )t denotes the price
of an asset following the BSD with parameters σ and
r (but with no discrete dividends).
We aim at writing an expansion
P = P0 + correction terms + error,
using a suitable proxy (we work for instead in the spirit
of Smart expansion and fast calibration for jump diffusion by E. Benhamou, E. Gobet, M. Miri, Finance
and Stochastics, Vol. 13(4), pp.563-589, 2009). We
will have
−rT

P0 = E[e

(π0,n S T − K )+ ],
y,δ

with K y,δ a transformation of K depending on (y, δ).
Indeed we can easily compute this leading term using the Black-Scholes formula. The correction terms

Limit distributions for the error in approximations
of stochastic integrals by Riemann sums with stochastic partitions are studied. The integrands and integrators are supposed to be one-dimensional continuous
semimartingales. Lower bounds for asymptotic conditional variance of the error are given and eﬀective
discretization schemes which attain the lower bounds
are constructed. Two examples of thier applications
are given; eﬃcient delta hedging strategies under ﬁxed
or linear transaction costs, and eﬀective discretization
schemes for the Euler-Maruyama approximation are
constructed.

Brownian motion among heavy tailed
Poissonian potential

Ryoki FUKUSHIMA (Tokyo Institute of Technology)
We consider the Feynman-Kac functional associated with a Brownian motion among a random potential. The potential is deﬁned by attaching a heavy
tailed positive potential around the Poisson point process. This model was ﬁrst considered by Pastur [1]
and the ﬁrst order term of the moment asymptotics was
determined. We determined both moment and almost
sure asymptotics of the Feynman-Kac functional up to
the second order. These higher order terms give information about the behavior of the Brownian motion
conditioned to avoid the potential.
[1] L. A. Pastur. The behavior of certain Wiener
integrals as t → ∞ and the density of states of
Schrödinger equations with random potential.
Teoret. Mat. Fiz., 32(1):88–95, 1977.
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L p -approximations of stochastic integrals and weighted BMO

Constrained portfolio choices in the decumulation phase of a pension plan

Stefan GEISS (University of Innsbruck, Institute

Fausto GOZZI (Luiss University)

of Mathematics)
We study the error in Riemann discretizations of
stochastic integrals driven by X = (Xt )t∈[0,1] , which is
either the Brownian motion or the geometric Brownian
motion. Given f (X1 ) ∈ L2 and a time-net τ = (ti )ni=0 ,
we consider
∫ 1
f (X1 ) = E f (X1 ) +
Lt dWt
0

∼ E f (X1 ) +

n
∑

(
)
Ltk−1 Xtk − Xtk−1

k=1

with the corresponding error process
∫

t

Ct ( f, τ) :=

L s dX s −

0

n
∑

(
)
Ltk−1 Xtk ∧t − Xtk−1 ∧t .

k=1

We investigate the L p -error kC1 ( f, τ)k p for 2 < p < ∞
and the limiting case p = ∞ by kC( f, τ)kBMO2 (φ) , where
BMO2 (Φ) is an appropriate weighted BMO-space. We
present results where the behavior of kC1 ( f, τ)k p is
related to (and also characterized by) the fractional
smoothness of f (X1 ) in terms of the Malliavin Besov
spaces Bθp,∞ = (L p , D1,p )θ,∞ obtained by real interpolation. The case p = ∞ generalizes results from
(S. Geiss: Weighted BMO and discrete time hedging
within the Black-Scholes model. Probab. Th. Rel.
Fields. 132(2005)).

The graph-value Random variable and
the unique existence of probabilistic
measurement

Xianmin GENG (Nanjing University of Aeronau-

This paper deals with a constrained investment
problem for a deﬁned contribution (DC) pension fund
where retirees are allowed to defer the purchase of the
annuity at some future time after retirement.
This problem has already been treated in the unconstrained case in a number of papers. The aim of this
work is to deal with the more realistic case when constraints on the investment strategies and on the state
variable are present. Due to the diﬃculty of the task,
we consider the basic model of [GerHabVig04], where
interim consumption and annuitization time are ﬁxed.
The main goal is to ﬁnd the optimal portfolio choice
to be adopted by the retiree from retirement to annuitization time in a Black and Scholes ﬁnancial market.
We deﬁne and study the problem at two diﬀerent complexity levels. In the ﬁrst level (problem P1), we only
require no short-selling. In the second level (problem
P2), we add a constraint on the state variable, by imposing that the ﬁnal fund cannot be lower than a certain guaranteed safety level. This implies, in particular, no ruin.
The mathematical problem is naturally formulated
as a stochastic control problem with constraints on the
control and the state variable, and is approached by the
dynamic programming method. We give a general result of existence and uniqueness of regular solutions
for the Hamilton-Jacobi-Bellman equation and, in a
special case, we explicitly compute the value function
for the problem and give the optimal strategy in feedback form.
A numerical application of the special case – when
explicit solutions are available – ends the paper and
shows the extent of applicability of the model to a DC
pension fund in the decumulation phase.

tics and Astronautics)
There are a large number of graph-value stochastic processes in the real world, and the theory of
graph value stochastic processes appeared insuﬃciency. This paper researches the property of the
graph-value functions and graph-value random variable, establishes the probability space where ﬁt graphvalue stochastic process, and obtains the condition that
the probabilistic measurement exists only

Weak Law for Number of Edges on a
Spherical Surface

Bhupendra

GUPTA (Indian Institute of Information Technology -Desigm and ManufacturingJabalpur)
In this article, we consider ‘N’spherical caps of area
4πp were uniformly distributed over the surface of a
unit sphere. We study the random intersection graph
G N constructed by these caps. We prove that for
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p = Ncα , c > 0 and α > 2, the number of edges in
graph G N follow the Poisson distribution.

Volatility in the Black-Scholes and other
formulae

Kais HAMZA (Monash University)
The Black-Scholes formula has been derived under
the assumption of constant volatility in stocks. In spite
of evidence that this parameter is not constant, this
formula is widely used by the markets. This paper addresses the question of whether a model for stock price
exists such that the Black-Scholes and similar formulae hold for other models. We consider the case of a
continuum of strikes as well as that of ﬁnitely many
strikes.
Joint work with Fima Klebaner and Olivia Mah

Ergodicity and density asymptotics
of complex diffusion processes with
quadratic drift

David Paul HERZOG (The University of Arizona,
Department of Mathematics)
We study a family of complex diﬀusion processes
with quadratic drift. The particular family of stochastic diﬀerential equations we consider models the relative motion of two particles suspended in an incompressible ﬂuid ﬂow. We will outline a proof that these
processes are absent of explosions and possess unique
invariant probability measures. We will note that the
invariant probability densities have power law decay
at inﬁnity, and also highlight useful techniques in the
study of such processes.

of Broadie-Glasserman. In each situation, we provide non asymptotic convergence estimates, including
L p -mean error bounds and exponential concentration
inequalities. In particular, this analysis allows us to
recover existing convergence results for the quantization tree method and to improve signiﬁcantly the rates
of convergence obtained for the Stochastic Mesh estimator of Broadie-Glasserman. In the ﬁnal part of
the article, we propose a genealogical tree based algorithm based on a mean ﬁeld approximation of the
reference Markov process in terms of a neutral type
genetic model. In contrast to Broadie-Glasserman
Monte Carlo models, the computational cost of this
new stochastic particle approximation is linear in the
number of sampled points.

Fair allocation via optimal transportation

Martin Otto Josef HUESMANN (University
of Bonn)
An optimal transportation map minimises the integral over a given cost function among all couplings of
two given probability measures.
A fair allocation between Lebesgue measure and a
Poisson random measure on Rd is a (random) map that
assigns to each point in the support of a realisation of
the Poisson measure a set of Lebesgue measure one.
By using optimal transport theory with cost function
c(x, y) = |x − y| p , p ≥ 1, we construct a coupling of
Lebesgue measure and Poisson measure. This coupling, which is a fair allocation, has ﬁnite cost per unit
if d > 2. It can also be thought of as an optimal transportation map between Lebesgue measure and a Poisson random measure.
(joint work with K.-T. Sturm)

On the Robustness of the Snell envelope applied to the analysis of various
approximation schemes

Market Information and Random Fields

Peng HU (INRIA - University Bordeaux 1)

Lane P. HUGHSTON (Department of Mathemat-

We analyze the robustness properties of the Snell
envelope backward evolution equation for discrete
time models. We provide a general robustness lemma,
and we apply this result to a series of approximation
methods, including cut-oﬀ type approximations, Euler
discretization schemes, interpolation models, quantization tree models, and the Stochastic Mesh method

ics, Imperial College London)
A simple model is proposed for situations where the
pricing of an asset depends on the degree of access an
agent has to the market as a whole. We ﬁx a probability space (Ω, F , P) and consider an asset that delivers
a single cash ﬂow HT at time T , where time 0 denotes
the present. The cash ﬂow is given by a function of
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a random variable X. The market is represented by a
Euclidean space M = Rn+1 , one dimension of which
can be understood as the usual time variable. The remaining freedom is taken to represent the “extension”
of the market in a general sense (across space, across
various other agents, across various sources of information, and so forth) at a given time. We model the
“information” available to market participants by consideration of a real-valued set-indexed process of the
form σXµA + βA . Here σ is a constant, µA is the Lesbegue measure of the set A ⊂ M, and βA is an independent noise that takes the value 0 on any set in M
that extends from time 0 to time T . Thus, as T is approached, the market “reveals” the value of the market
factor X and hence the value of the cash ﬂow. But access to a larger sector of the market at earlier times
also “improves” the investor’s knowledge of X, albeit
with uncertainty. The parameter σ determines the rate
at which information is revealed to a market participant for a given level of market access. P is taken to
be the risk-neutral measure, and for simplicity we assume that interest rates are deterministic. The value of
the asset is then given by the discounted conditional
expectation of HT . In the case of Gaussian-bridge or
Gamma-bridge noise we deduce an explicit formula
for the (random) value of the asset as a function of
the indexing set—in other words as a function of time
and the degree of market access. Situations involving
multiple assets with multiple cash ﬂows depending on
multiple X-factors can be treated similarly. Finally,
the framework is used to model markets with multiple agents. Co-author: Benoit Pham-Dang, Imperial
College London.

Proﬁle Monitoring via Penalized Spline
Regression

Longcheen HUWANG (National Tsing Hua University)
In this talk, a penalized spline regression model
is used to describe the complex relationship (proﬁle) between a response variable and an explanatory
variable. By treating the penalized spline regression
model as a general linear mixed model, we can estimate the parameters of the penalized spline regression
model by the technique for ﬁtting the general linear
mixed model. A Shewhart-type simultaneous conﬁdence band (SCB) chart built by the penalized spline
regression model is proposed to monitor the proﬁles

in the Phase II anlysis. Simulation studies are conducted to evaluate the performance of the SCB chart.
An example used to demonstrate the applicability of
the proposed chart is provided as well.

On collisions of Brownian particles

Tomoyuki ICHIBA (Department of Statistics and
Applied Probability University of California, Santa
Barbara)
We examine the behavior of n Brownian particles
diﬀusing on the real line with bounded, measurable
drift and bounded, piecewise continuous diﬀusion coeﬃcients that depend on the current conﬁguration of
particles. Suﬃcient conditions are established for
the absence, and for the presence, of triple collisions
among the particles. As an application to the Atlas
model for equity markets, we study local times in the
dynamics of ranked continuous semimartingales and a
special construction of such systems of diﬀusing particles using Brownian motions with reﬂection on polyhedral domains.

Large time behavior of solutions of
Hamilton-Jacobi-Bellman
equations
with quadratic nonlinearity in gradients

Naoyuki ICHIHARA (Graduate School of Engineering, Hiroshima University)
We are concerned with the large time behavior
of solutions to the Cauchy problem for semi-linear
parabolic equations having quadratic nonlinearity in
gradients. Equations of this kind often appear in
stochastic control theory. It turns out that as time tends
to inﬁnity the solution of the Cauchy problem converges to a function of variable separation type characterized by the so-called ergodic type Bellman equation.

On the joint distribution of two quantiles

Yuri IMAMURA (Ritsumeikan University)
Let (Xt , t ≥ 0) be a stochastic process. We deﬁne
the
∫ t α-quantile of X s (0 ≤ s ≤ t) by M(α, t) = inf{x :
1
ds > αt}. When X is a Levy process, it holds
0 (X s ≤x)
that M(α, t) = sup0≤s≤αt X(s) + inf 0≤s≤(1−αt) X 0 (s) in
law, where X 0 is an independent copy of X. This is
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proved by Dassios [1] based on the results by Wendel
[3] and Port [3].
In this talk, I will discuss a generalization of the
Dassios-Wendel-Port formla where the joint distribution of M(α, t) and M(β, t) is concerned.
[1] Dassios, A.,Sample quantiles of stochastic
processes with stationary and independent
increments, Ann. Appl. Probab., 6, 1041-1043.,
1996.
[2] Port, S. C., An elementary probability approach
to ﬂuctuation theory. J.Math. Anal., 1963. Appl. 6
109-151.
[3] Wendel, J.G., Order statistics of partial sums.
Ann. Math. Statist., 31, 1034-1044, 1960.

will be connected with high probability and derive almost sure bounds on the maximum and minimum vertex degrees.
We then prove an almost sure upper bound on
the maximum received interfence. This allows us to
choose an asymptotic spread parameter so as to bound
the maximum received interference. With this choice
of spread parameters we can extend the results obtained for RGG-F to SINR-F.

Fault-Detecting Time Evaluations by
Discrete Stochastic Models on Software
Fault-Failure Processes

Shuen-Lin JENG (Dept. of Statistics, National
Cheng Kung University)

Composition with distributions
Wiener-Poisson variables and
asymptotic expansion

of
its

Yasushi ISHIKAWA (Dept. Math., Ehime University)
Asymptotic expansion with respect to a small parameter is considered for jump-diﬀusion processes on
the Wiener-Poisson space. We ﬁrst introduce Sobolev
spaces over the Wiener-Poisson space by using the
derivative and the diﬀerence operators. We then deﬁne the composition of the random variables with elements in the distributions. This leads to the asymptotic
expansion. (joint work with Masafumi Hayashi)

Extended Random Signal-to-Interferenceand-Noise-Ratio Graphs with Fading

Srikanth Krishnan IYER (Indian Institute of
Science Bangalore)
We study the asymptotic properties of a random geometric graph (SINR-F) on uniform points in which a
directed link exists between two nodes if the signal to
interference-noise ratio is above a certain threshold.
We ﬁrst study such a graph in the presence of fading eﬀects alone (RGG-F). For this graph we prove an
almost sure limit for the critical power required to ensure that the graph does not possess isolated nodes and
a criterion under which the number of isolated nodes
converges in distribution to a Poisson distribution. We
derive a suﬃcient condition under which the graph

Many software reliability growth models (SRGMs)
have been developed for the nonhomogeneous Poisson
processes (NHPP). The situation considered in most of
these models is for the case that the failure event is induced by only one fault of the software system. In
practice, however, a failure event may be caused by
two or more faults. To resolve this issue, our work
considers a more general model, i.e., a nonhomogeneous discrete-compound Poisson (NHDCP) model,
in the application on the software fault-failure processes (SFFPs).
In the paper by Jeske et al. (2005), the data were
collected through aggregated records of fault counts
of all software systems in a test. Here we argue that
the separated records of fault counts of each system in
a SFFP are more informative for the inference of the
fault-detecting time. The demonstration is provided
by a simulation study. We show that not only the estimates of fault-detecting time will be more accurate
but also the diﬀerent failure modes can be indentiﬁed
when data are collected through separated recording in
a test of multiple systems.

Convergence of Markov measure valued
random variables and its application to
MCMC

Kengo KAMATANI (University of Tokyo)
In this talk we address some asymptotic properties
of P(DS [0, ∞))-valued random variables, which extend the results in Kamatani (2010 submitted). We
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introduce the notion of the consistency and the degeneracy for a sequence of P(DS [0, ∞))-valued random variables. Some suﬃcient conditions for these
properties are addressed. The main objective of this
work is to describe bad behaviors of the Markov chain
Monte Calro (MCMC) method, in particular, of the
Gibbs sampler. Under a set of regularity conditions,
Kamatani (2010) showed that a sequence of the Gibbs
sampler tends to an AR process type random variable. On the other hand, with non-regularity, sometimes a sequence of MCMC is degenerate in the limit,
which may occur even if the transition kernels are
uniformly ergodic. Moreover with time scaling (ex.
t 7→ n−1/2 t), it tends in distribution to a non-degenerate
P(DS [0, ∞))-valued random variables. These studies
provide useful insight into the problem of how to construct eﬃcient algorithms.

The multiple scaling approximation in a
heat shock model of E.coli

Hye Won KANG (University of Minnesota)
Applying a multiple scaling method for chemical
reaction networks introduced in the paper by Kang and
Kurtz, we analyze a heat shock model of E.coli developed by Srivastava, Peterson, and Bentley. We use
a continuous-time Markov jump process to describe
states of the chemical reaction network. Using balance
conditions, we systematically ﬁnd an appropriate scaling for the number of molecules of chemical species
and for chemical reaction rate constants both of which
vary over several orders of magnitude. After scaling
and limiting, the complicated system is approximated
by several reduced systems constituted by processes
with the same time scale exponent. The reduced systems are analytically more tractable and cost less computational load for simulation.

Operational Risk Measure in Bayesian
context

external data, as well as expert opinions. In a recent
work, Lambrigger et al. introduced a Bayesian inference model combining those three sources simultaneously and setting the prior distribution on the market
risk proﬁle (external source). We aim at generalizing this approach to propose a model closer to reality. To do so, we introduce an unknown parameter
having a prior distribution on which each source will
depend. In doing so, we are in a pure Bayesian framework; it allows to consider also non-informative prior
distributions, if no reliable information is available,
and to increase the quantity of information (number
of sources) when computing the posterior distribution.
It helps then to have more ﬂexibility in the model. The
second way to generalize the model will be to relax
some strong hypothesis such as the conditional independence of two of the three actors given the third
one.Also, when adopting the Bayesian approach, we
want to propose an a priori distribution on a parameter other than the market risk proﬁle and to see what
does make more sense in practice when comparing the
various modelling.

The equivalence of stochastic differential equations and martingale problems

Thomas G KURTZ (University of WisconsinMadison)
Stochastic ordinary and partial diﬀerential equations driven by space-time Gaussian white noise
and/or Poisson random measures give solutions to corresponding martingale problems. The converse, that
is, a solution of the corresponding martingale problem
is a weak solution of the stochastic diﬀerential equation, is well-know in the case of ﬁnite dimensional diffusions and has been veriﬁed in a variety of other settings. A general approach based on a Markov mapping
theorem will be presented that covers most, if not all,
of the settings known to the author.

Marie KRATZ (ESSEC Business School)

Regularity of the diffusion semigroup
with Dirichlet boundary condition

Some literature has been recently devoted to the use
of a Bayesian inference approach in the context of
operational risk. Many ﬁnancial institutions adopt a
Loss Distribution approach to estimate the risk capital
charge, in order to meet the regulation requirements.
Such approach requires combination of internal and

Shigeo KUSUOKA (The University of Tokyo)
Let X(t, x) be the solution to the following SDE
dX(t, x) =

d
∑
k=0

Vi (X(t, x)) ◦ dBi (t)
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X(0, x) = x ∈ RN .
Here we assume that Vk ∈ Cb∞ (RN ; RN ), and that
v11 (x) = 0, vi1 (x) = 0, i = 2, . . . , N, and v1k (x) = 0,
k = 2, . . . , d.
Let us deﬁne a family of diﬀusion operators Pt ,
t > 0 by
Pt f (x) = E[ f (X(t, x)), min X 1 (s, x) > 0].
s∈[0,t]

We show a certain regularity result for this operator
under (UFG) condition.

Duality on gradient
Wasserstein controls

estimates

and

Kazumasa KUWADA (Graduate School of Humanities and Sciences, Ochanomizu University)
On a complete Riemannian manifold, presence of a
lower Ricci curvature bound is known to be equivalent
to a gradient estimate for the heat semigroup or a control of the Wasserstein distance under the heat ﬂow.
In this talk, I will state a duality result between a control of Wasserstein distances and a gradient estimate in
more general framework. As an application, a Wasserstein control of a hypoelliptic diﬀusion on a Lie group
will be derived.

Spectral theory for subordinate Brownian motions in half-line

Mateusz KWAŚNICKI (Institute of Mathematics
and Computer Science, Wrocław University of Technology)
Let ψ be a complete Bernstein function, and let
η be the subordinator (i.e. nonincreasing Lévy process) with characteristic exponent η. Let B be the
one-dimensional Brownian motion independent from
η. Then Xt = B(ηt ) is the subordinate Brownian motion, and the Lévy-Khinchin exponent of X is equal
to ψ(ξ2 ). Such processes X form an important class
of Lévy processes, examples include symmetric stable
processes and relativistic processes.
I will present an explicit formula for the generalized
eigenfunctions of the transition operators of the process X killed after exiting the half-line. Under some
additional assumptions, these eigenfunctions yield a
generalized eigenfunction expansion of the transition
operators.

I will also discuss various applications of the above
result and their relation to ﬂuctuation theory.
Similar results for the Cauchy (i.e. symmetric 1stable) process were earlier obtained in [1]. The general case, described above, is studied in my recent
preprint [2].
[1] T. Kulczycki, M. Kwaśnicki, J. Małecki, A. Stós,
Spectral Properties of the Cauchy Process on
Half-line and Interval. Proc. London Math. Soc.
(2010), to appear.
[2] M. Kwaśnicki, Spectral analysis of subordinate
Brownian motions in half-line. Preprint, 2010.

Residuals and goodness-of-ﬁt tests for
stationary marked Gibbs point processes

Frederic LAVANCIER (Université de Nantes,
Laboratoire de Mathématiques Jean Leray, France)
The inspection of residuals is a fundamental step to
investigate the quality of adjustment of a parametric
model to data. For spatial point processes, the concept
of residuals has been recently proposed by Baddeley
et al (2005) as an empirical counterpart of the Campbell equilibrium equation for marked Gibbs point processes. We focus on stationary marked Gibbs point
processes and deal with asymptotic properties of residuals for such processes. In particular, the consistency
and the asymptotic normality are obtained for a wide
class of residuals including the classical ones (raw
residuals, inverse residuals, Pearson residuals). The
assumptions are very general and we show that they
are fulﬁlled for most classical Gibbs models. Based
on these asymptotic results, we deﬁne goodness-of-ﬁt
tests with Type-I error theoretically controlled. To the
best of our knowledge, this is the ﬁrst attempt in this
direction for general Gibbs models. One of these tests
constitutes an extension of the quadrat counting test
widely used to test the null hypothesis of a homogeneous Poisson point process. This contribution is a
collaboration with J-F. Coeurjolly (Grenoble University, France).

Random Time with a Given Azéma Supermartingale: A Multiplicative System
Approach

Libo LI (School of Mathematics and Statistics, University of Sydney)
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Joint work with Marek, Rutkowski
We have provided in [1], an explicit construction
of a random time when the associated Azéma’s supermartingale Gt := Nt e−Λt was given in advance and satisﬁes the following conditions:
(i) the process Λ is continuous increasing with Λ0 =
0 and Λ∞ = ∞,
(ii) the process N is a positive continuous martingale
such that N0 = 1,
(iii) the process Ne−Λ satisﬁes, N0 e−Λ0 = 1 and 0 <
Nt e−Λt < 1 for t > 0.
The approach in [1] hinges on the use of a variant of
Girsanov’s theorem combined with a judicious choice
of the Radon-Nikodým density process, which is partially motivated by the classic example arising in ﬁltering theory.
The aim of this work is to show, with the help of
the multiplicatives systems introduced by Meyer in [2],
that for any given positive submartingale Y such that
Y∞ = 1, there exists a random time τ on some extension of the usual ﬁltered probability space such that the
Azéma’s supermartingale associated with τ is given
by 1 − Y. With this technique developed, we extend
the approach considered in [1] to allow for discontinuities and also provide constructions of multiple correlated random times with given marginal Azéma’s supermartingales on the same probability space.
[1] Gapeev, P., Jeanblanc, M., Li, L., and
Rutkowski, M.: Constructing Random Times
with Given Survival Processes and Applications
to Valuation of Credit Derivatives. Forthcoming
in ”Contemporary Quantitative Finance”, C.
Chiarella and A. Novikov, eds., Springer-Verlag,
2010.
[2] Meyer, P.A.: Représentations multiplicatives de
sousmartingales, d’après Azéma. Séminaire de
probabilités de Strasbourg, 13 (1979), p. 240-249

A stochastic SIS epidemic with demography: initial stages and time to extinction

David LINDENSTRAND (Stockholm University)
We study an open population stochastic epidemic
model from the time of introduction of the disease, through a possible outbreak and to extinction.

The model describes an SIS (susceptible-infectivesusceptible) epidemic where all individuals, including infectious ones, reproduce at a given rate. An
approximate expression for the outbreak probability
is derived using a coupling argument. Further, we
analyse the behaviour of the model close to quasistationarity, and the time to disease extinction, with
the aid of a diﬀusion approximation. In this situation the number of susceptibles and infectives behaves
as an Ornstein-Uhlenbeck process, centred around the
stationary point, for an exponentially distributed time
before going extinct.

Multiscale Diffusion Approximations for
Stochastic Networks in Heavy Trafﬁc

Xin LIU (University of North Carolina at Chapel
Hill, Department of Statistics and Operations Research)
We study queueing networks where the arrival and
service rates, as well as the routing structure change
over time. More precisely, we consider two independent ﬁnite state continuous time Markov processes
{X(t) : t ≥ 0} and {Y(t) : t ≥ 0} which can be interpreted as the random environment in which the system
is operating. The process X changes state at a much
higher rate than the typical arrival and service times in
the system, while the reverse is true for Y. The routing mechanism is governed by X. The arrival and service rates depend on the state (i.e. queue length) and
the two background Markov processes X and Y. It is
shown that, under appropriate heavy traﬃc conditions,
a properly normalized sequence of queue length processes converges weakly to a reﬂected Markov modulated diﬀusion process.
In order to formulate precise heavy traﬃc conditions we consider a sequence of queueing networks
indexed by n ≥ 1. In the nth network, which consists of K service stations, the routing mechanism is
modulated by the Markov process X n whose state x,
at any given instant, determines a K × K substochastic matrix P x . The conditional probability that a job
completed at time instant t at the ith station is routed
to the ith station, given X n (t) = x, equals the (i, j)th
entry of the matrix P x . X n has a unique stationary distribution with transition times of the order O(n−(1+r0 ) ),
where r0 ∈ (1/2, 1). Additionally, we’re given a ﬁnite
state continuous time Markov process Y n with transition times of the order O(1) and inﬁnitesimal generator

84
Qn → Q. The arrival and service rates, which are of
the order O(n), depend on the state and both X n and
Y n . Let Qn denote the K-dimensional queue length
bn , Y n ),
process. We consider the Markov process (Q
bn is the properly normalized queue length prowhere Q
cess. One ﬁnds that, as n → ∞, the eﬀect of X n is averaged out with respect to the stationary distribution.
bn , Y n ) ⇒ (Z, Y), where Y is a ﬁnite
We show that (Q
state continuous time Markov process with inﬁnitesimal generator Q, and Z is a reﬂected diﬀusion process
with coeﬃcients depending on (Z, Y).

The tracking error rate of the DeltaGamma hedging strategy

Azmi MAKHLOUF (Osaka university)
We analyze the convergence rate of the quadratic
tracking error, when a Delta-Gamma hedging strategy
is used at N discrete times. The fractional regularity
of the payoﬀ function plays a crucial role in the choice
of the trading dates, in order to achieve optimal rates
of convergence.

Active Portfolio Selection: Outperforming a Benchmark Portfolio

Daniel MICHELBRINK (The University of Nottingham)
We study the portfolio selection problem of an investor wishing to maximize his/her performance with
respect to some benchmark portfolio. In practice this
benchmark portfolio is often a stock index. The stock
prices are assumed to follow a geometric Brownian
motion.
The problem is formulated as an expected utility
maximization problem. A solution is presented using
martingale methods as well as PDE methods in form
of a Hamilton Jacobi Bellman equation. The relationship between both will be examined.
This approach is often called active portfolio selection, since the investor wishes to actively outperform
the benchmark process. This is in contrast to passive
portfolio management, where the money manager is
trying to track a benchmark.

A BSDE Approach to the Sensitivity of
the Utility Maximization Problem

Markus

MOCHA (Humboldt-Universität zu

Berlin)
Power utility maximization is a classical problem in
mathematical ﬁnance that has been attacked by various methods, backward stochastic diﬀerential equations among them. After motivating their appearance
and presenting some potential drawbacks we provide
a uniﬁed treatment of the problem under a suitable exponential moments conditions on the model. In particular we rely on new existence, uniqueness and stability results for continuous semimartingale BSDEs under this assumption, which allow us to interpret the
sensitivity problem of utility maximization as a stability question of these BSDEs. To be more precise we
show that the optimal wealth process and dual optimizer process are continuous with respect to the parameter inputs, a result that holds for power utility
maximization under cone constraints as well.
This talk is based on joint work with Nicholas
Westray, Humboldt Universität zu Berlin and Quantitative Products Laboratory.

On the behavior of the population density of branching random walks in random environment

Makoto NAKASHIMA (Department of Mathematics, Graduate School of Science, Kyoto University)
We consider the branching random walk in d dimensional integer lattice with time-space i.i.d. oﬀspring
distributions. Then, the normalization of total population is a non-negative martingale and it converges to
a certain random variable almost surely. Moreover, the
following phase transition occurs. If the environment
is not too random, then the growth rate of the total
population is the same as the one of its expectation
(the regular growth phase). On the other hand, if the
environment is random enough, then the one of the total population is slower than the one of its expectation
(the slow growth phase). We will look at the behavior
of the population density in each phase.
More precisely, when the process is in the regular growth phase, the properly scaled population density weakly converges to Gaussian measure. However,
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when the process is in the slow growth phase, the population densities are inﬁnitely often localised to a certain point in Zd almost surely on the survival event.

Compensators and Defaultable Securities

Ramin OKHRATI (Concordia University, MonA new approach to pricing European
Union Emission Allowance futures

Anna NAZAROVA (Chair for Energy Trading and
Finance, University of Duisburg-Essen)
Liberalisation and deregulation of energy markets
since early 1990s have resulted in that prices are now
determined according to the fundamental economic
rule of supply and demand. Introduction of the competitive energy markets has been a signiﬁcant success because of possible consequent liquidity, eﬃciency and transparency. The basic products in the
oil, gas, power, coal, emission rights and temperature markets are spot, futures and forward contracts
and options written on these. Energy-related spot
prices demonstrate various behaviour characterised by
mean-reversion, seasonality eﬀects, regime-switching,
spikes and exceptionally high volatility which are far
diﬀerent from standard ﬁnancial counterparts. Consequently, the modelling of the derivative prices is not
straightforward and depends on the speciﬁcation and
the choice of risk-neutral probability [2].
In our research we will focus on the CO2 emissions
market. In 1997 many governments committed Kyoto
protocol accepting mandatory constraints on reduction
of greenhouse gases emission. One of the mechanisms
is Emission Trading System (ETS) by which of spot
and derivative certiﬁcates are tradable assets. We consider a CO2 price as a stochastic process bounded by
upper and lower boundaries, between which it follows
a continuous Itô process. For this case we study various boundary behaviour and provide a new ground
for their existence as well as make a generalisation
from constant to curved boundaries. We also derive a
closed-form solution for linear derivatives for such underlying bounded stochastic process as well as develop
a general framework for the pricing of carbon derivatives. To support the worked out theoretical background, we calibrate our model to the EU Allowance
(EUA) futures prices [1].
[1] F. E. Benth, A. Nazarova, and M. Wobben, A new
pricing approach to EUA futures, 2010, preprint.
[2] F. E. Benth, A. Nazarova, and M. Wobben, The
pricing of derivative under bounded stochastic
processes, 2010, preprint.

treal, Canada)
The compensator of a process is guaranteed in certain situations. Compensators can give a better understanding of the evolution of a process through time.
Besides theoretical concerns in this area, compensators can have important ﬁnancial applications. This
concept is used in ”reduced form“ models in Finance.
We use semimartingale theory, together with the
idea of local risk-minimization, to analyze and ﬁnd the
compensator of the process (G(Xt , t)1{τ>t} )t≥0 , where
τ = inf{t : Xt < 0}, and G : R × [0, ∞) → R+ ∪ {0} is
a smooth function. This helps to understand defaultable securities with payoﬀs in the form G(XT , T )1{τ>T } ,
where T > 0 is the maturity or expiration of the product. The process X is assumed to include jumps, for
instance a Lévy process, and it models the underlying
risky asset. The main eﬀort is to obtain answers to two
interesting questions.
The ﬁrst question is that given a function G as
above, how can we manage the risk of the defaultable
security G(XT , T )1{τ>T } . In the presence of jumps, the
model is incomplete. Knowing this, the second question is if it is possible to design a customized payoﬀ
G(XT , T )1{τ>T } speciﬁcally, to make the product completely risk free.

Estimation of distribution function in
marked point processes

Zbyněk PAWLAS (Department of Probability and
Mathematical Statistics, Faculty of Mathematics and
Physics, Charles University in Prague)
We study the asymptotic behaviour of the empirical process and the weighted empirical process
of the marks of a stationary marked point process
when a convex sampling window is expanding without
bounds in all directions. We consider a random ﬁeld
model which corresponds to the situation when a stationary random ﬁeld is sampled at random locations.
Our aim is to estimate nonparametrically the marginal
distribution of the random ﬁeld. This model admits
dependencies between the marks but assumes that the
marks and the locations are independent. The main result is the weak convergence of the empirical process
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under strong mixing conditions on both independent
components of the model. Applying an approximation principle weak convergence can be also shown
for appropriately weighted empirical process deﬁned
from a stationary d-dimensional germ-grain process
with dependent grains. The contribution is based on
the paper [1].
[1] Z. Pawlas (2009): Empirical distributions in
marked point processes, Stochastic Process. Appl.
119, 4194–4209.

Lifetime Inference of Skew-Wiener Linear Degradation Models

Chien-Yu PENG (Institute of Statistical Science
Academia Sinica)
Degradation models are widely used to assess the
lifetime information of highly reliable products which
possess quality characteristics whose degradation over
time can be related to reliability. The performance of
a degradation model depends strongly on the appropriateness of the model describing a product’s degradation path. Conventionally, mixed (or random) effects formulation is one well-known approach in literature. However, normality (symmetry) of random
eﬀects is a routine assumption in degradation models,
but it may be unrealistic, obscuring important features
of unit-to-unit variations. In this paper, motivated by
laser data, we relax this assumption by assuming that
the random eﬀects density is skew-normal to provide
ﬂexibility in capturing a broad range of non-normal
and asymmetric behavior. Based on the extended
degradation model, we ﬁrst derive an implicit expression of a product’s lifetime distribution, including
density, distribution functions and its corresponding
mean-time-to-failure (MT T F). Furthermore, whether
the degradation model is correctly speciﬁed or not, the
valid conﬁdence intervals of the product’s MT T F and
qth quantile can be established by using an observed
information-based approach. Finally, the laser degradation data is used to illustrate the proposed model.

Annealed critical curve of a disordered
pinning model with ﬁnite range correlations

Julien POISAT (Université Lyon 1)
We are interested in directed polymers pinned at

a disordered and correlated interface. Signiﬁcant results on disordered pinning models have been obtained in the last few years, in particular on relevance/irrelevance of disorder, in the case of i.i.d. disorder. Here, we assume that the disorder sequence is a
(gaussian) q-order moving average and show that the
critical curve of the annealed model can be expressed
in terms of the Perron-Frobenius eigenvalue of an explicit transfer matrix. Explicit values of this annealed
critical curve for q = 1, 2, and a weak disorder asymptotic in the general case are known. The processes arising in the study of the annealed model are particular
Markov renewal processes.

Random walks in random environment
with unbounded jumps and Knudsen
billiards with drift

Serguei POPOV (University of Campinas, Brazil)
We consider a stochastic billiard in a random tube
which stretches to inﬁnity in the direction of the ﬁrst
coordinate vector e. This random tube is stationary
and ergodic, and also it is supposed to be in some sense
well-behaved. The stochastic billiard can be described
as follows: when strictly inside the tube, the particle
moves straight with constant speed. Upon hitting the
boundary, it is reﬂected randomly, according to the cosine law: the density of the outgoing direction is proportional to the cosine of the angle between this direction and the normal vector. In addition, we assume the
the process has a drift in the positive direction obtained
in the following way: a jump in the direction e is always accepted, but if the walk attempts to jump in the
negative direction, it is accepted with probability e−λu ,
where u is the horizontal size of the attempted jump
and λ > 0 is a given parameter. Also, we consider
one-dimensional RWREs with unbounded jumps and
without i.i.d. assumption on the environment, which
can be seen as a discrete analogue of the drifted random billiard in a random tube. For both processes, we
prove a law of large numbers and the existence of the
stationary measure for the environment seen from the
particle.

Large Liquidity Expansion of the Superhedging costs

Dylan

POSSAMAÏ (Ecole Polytechnique,

Palaiseau France)
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We consider a ﬁnancial market with liquidity cost
as in Çetin, Jarrow and Protter [2] where the supply
function S (s, ν) depends on a parameter  ≥ 0 with
S0 (s, ν) corresponding to the perfect liquid situation.
In an earlier paper [2], the authors studied the liquidity premium in this model and characterized it as the
unique viscosity solution of a nonlinear Black-Scholes
equation, which is very similar to the one derived by
Barles and Soner [1]. This nonlinear equation can
only be solved numerically as no explicit solutions are
available. Motivated by this fact, in this paper we obtain rigorous asymptotic expansions for the liquidity
premium. In particular, we explicitly compute the ﬁrst
term in the expansion for a European Call option and
give bounds for the order of the expansion for a European Digital Option, pointing out a subtle phase transition for derivatives with discontinuous payoﬀs, since
they induce a cost of illiquidity which vanishes at a
signiﬁcantly slower rate than in the continuous payoﬀ
case.
This is a joint work with U. Çetin, M. Soner and N.
Touzi
[1] Barles, G. and Soner, H.M (1998). Option pricing
with transaction costs and a nonlinear BlackScholes equation, Finance and Stochastics, 2,
369–397.
[2] Çetin, U., Jarrow, R. and Protter, P. (2004).
Liquidity risk and arbitrage pricing theory, Finance
and Stochastics, 8, 311–341.
[3] Cetin, U., Soner, H.M., Touzi, N. (2007). Options
hedging for small investors under liquidity costs,
preprint.

Non-identiﬁability of the
Markovian Arrival process

two-state

Josefa RAMIREZ COBO (IMUS (Institute of
Mathematics, University of Seville))
In this work we consider the problem of identiﬁability of the two-state Markovian Arrival process
(MAP2). In particular, we show that the MAP2 is not
identiﬁable and conditions are given under which two
diﬀerent sets of parameters, induce identical stationary
laws for the observable process.

Stochastic model for second grade ﬂuids: existence, uniqueness results and
α-limit

Paul André RAZAFIMANDIMBY (Department of Mathematics and Applied Mathematics, University of Pretoria)
We investigate the stochastic equation for the motion of a second grade ﬂuid ﬁlling a bounded domain
of R2 . Global existence of a weak probabilistic solution ( and weak in the sense of partial diﬀerential
equations) is expounded. We are also able to prove the
pathwise uniqueness of these solutions. The two results yield the unique existence of a strong probabilistic solution. On this basis we show that under suitable
conditions on the data we can construct a sequence
of solutions of the stochastic second grade ﬂuid that
converges to the probabilistic weak solution of the
stochastic Navier-Stokes equations when the physical
parameter α tends to zero. This is a joint work with
Prof Mamadou Sango (Department of Mathematics
and Applied Mathematics, University of Pretoria).

On the Fatou Property for Quasiconvex
Functions

Ranja REDA (Vienna University of Technology)
This paper discusses an extension of Jouini et
al., showing that law-invariant functions have the
Fatou property under additional quasiconvexity assumptions. We give representation results for both
law-invariant cash-subadditive risk measures and lawinvariant quasiconvex risk measures. Furthermore, we
develop structure theorems for cash-subadditive, as
well as quasiconvex risk measures. Concludingly, we
discuss time-consistent law-invariant functions.
This paper is joint work with Michael Kupper and
Samuel Drapeau (both Humboldt University Berlin).

Some Asymptotic Results for Near Critical Branching Processes

Dominik REINHOLD (Department of Statistics
and Operations Research, University of North Carolina at Chapel Hill)
Near critical single type Bienaymé-Galton-Watson
(BGW) processes are considered. It is shown that,
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under appropriate conditions, Yaglom distributions of
suitably scaled BGW processes converge to that of
the corresponding diﬀusion approximation. Convergences of stationary distributions for Q-processes and
models with immigration to the corresponding distributions of the associated diﬀusion approximations are
established as well. Although most of the work is concerned with the single type case, similar results for
multitype settings can be obtained. As an illustration,
convergence of Yaglom distributions of suitably scaled
multitype subcritical BGW processes to that of the associated diﬀusion model is established.

the transition density can be represented in terms of a
product of two functions, a Jacobian term and a composition of the transition density of the given Itô diﬀusion and the inverse of the transformation. Finally, we
present an application of this research in parameter estimation in commodity markets in which the commodity prices are assumed to follow an extended BlackScholes model.

Hydrodynamic limit for exclusion processes with velocity

Makiko SASADA (Graduate School of MatheNew Estimate of the False-Positive Rate
of a Bloom Filter

Allen ROGINSKY (National Institute of Standards and Technology (NIST))
A Bloom ﬁlter is a space-eﬃcient data structure
used for probabilistic set membership testing. When
testing an object for set membership, a Bloom ﬁlter
may give a false positive. The analysis of the false
positive rate is key to understanding the Bloom ﬁlter
and applications that use it. We show that the classic analysis for false positive rate is wrong. We derive
a correct formula and show how to numerically compute the new, correct formula in a stable manner. We
also prove that the new formula always results in a predicted greater false positive rate than the classic formula. This correct formula is numerically compared
to the classic formula for relative error — for a small
Bloom ﬁlter the relative error is shown to be signiﬁcant.
This is a joint work with Professor Kenneth J. Christensen and Dr. Miguel Jimeno, both from the University of South Florida.

Transition Densities of Transformations
of Itô Diffusions

Sanae

RUJIVAN (Division of Mathematics,
School of Science, Walailak University)
In this paper, we derive the forward Kolmogorov
equation (FKE) associated with the formal adjoint
of the inﬁnitesimal generator of transformations of a
given Itô diﬀusion. The fundamental solution obtained
by solving the FKE is, in fact, the transition density of
the transformed diﬀusion. Moreover, we prove that

matical Sciences, The University of Tokyo)
We consider exclusion processes with velocity on
the one-dimensional discrete lattice. It describes the
evolution of a system of particles with velocity +1 or
−1. Each particle moves as the totally asymmetric
simple exclusion process (TASEP) for the direction of
its velocity and the velocity of each particle changes
to the opposite direction with rate γ > 0. This process
can be considered as an intermediate between simple
symmetric exclusion processes (SSEP) and TASEP in
the following sense; if γ = 0, the system evolves as
same as TASEP (with the special initial condition such
that all particles have same velocity), and if γ = ∞,
formally, each particle behaves as SSEP. The model is
of non-gradient and nonreversible. The number of particles is a unique conserved quantity and therefore it
characterizes the equilibrium states. We prove that the
particle density converges to the solution of a certain
nonlinear diﬀusion equation (11) under the diﬀusive
rescaling in space and time.
{
}
∂t ρ(t, u) = ∂u Dγ (ρ(t, u))∂u ρ(t, u)
(11)
Diﬀusion coeﬃcient, denoted by Dγ (ρ), is characterized by a variational formula and it is strictly bigger
than that of the associated symmetric part, which in
our case is 12 . We also obtain the asymptotic behavior
of the diﬀusion coeﬃcient as γ goes to 0 or ∞. More
precisely, for all ρ ∈ [0, 1) and γ > 0,
1 1−ρ
1 2−ρ
+
≤ Dγ (ρ) ≤ +
2
2γ
2
4γ
holds, but also
lim sup Dγ (ρ) ≤
ρ→1

1
1
+ O( √ )
2
γ

as

γ ↓ 0.
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Especially the asymptotic behavior of the diﬀusion coeﬃcient as γ ↓ 0 at the boundary ρ = 1 diﬀers from
that for ρ ∈ [0, 1). I will also discuss the relation between our result and the estimate of the diﬀusion coeﬃcient of TASEP.

Estimation of multivariate CARMA processes

Eckhard SCHLEMM (Technische Universität
München)
Multivariate Lévy-driven continuous-time autoregressive moving-average [MCARMA] processes
have been introduced recently as an extension of both
discrete-time vector ARMA and univariate CARMA
models. Their use in practical situations, however, has
been limited so far by the lack of a theoretically sound
identiﬁcation procedure. In this talk we will address
the estimation of the parameters of a second-order
MCARMA process based on regularly spaced observations using a quasi-maximum likelihood approach
for which we prove asymptotic consistency and normality. We will also address the problem of obtaining
preliminary estimates to initialize the numerical maximization of the quasi-likelihood. Together with canonical parametrizations of MCARMA processes the proposed estimation procedure becomes practically applicable. Finally, we will assess the quality of the estimators by the results of a simulation study.

The Symbol of an Itô Process and its Relations to Fine Properties

Jan Alexander SCHNURR (Technical University Dortmund, Faculty for Mathematics, Vogelpothsweg 87, 44227 Dortmund)
Using a probabilistic formula we generalize the notion of the so called Symbol from Feller processes to
Itô processes (in the sense of Cinlar, Jacod, Protter and
Sharpe(1980)). We associate so called indices with
the symbol which are - in a certain sense - generalizations of the well known Blumenthal-Getoor index
and show that several (path-)properties of the process
(e.g. p-variation, smoothness) can be characterized in
terms of these indices. As an example we consider the
solution of a stochastic diﬀerential equation which is
driven by a Levy process.

Random spanning
Sierpiński gasket

trees

on

the

Masato SHINODA (Nara Women’s University)
We deﬁne random spanning trees on the preSierpiński gasket. We study some properties of
the spanning trees and corresponding stochastic processes.

On integro-differential operators: Conservativeness and Feller property

Yuichi SHIOZAWA (Graduate School of Natural
Science and Technology, Okayama University)
We give a suﬃcient condition for a class of integrodiﬀerential operators to possess the conservativeness
and the Feller property in terms of their Lévy-type kernels and associated measures. We then apply this condition to variants of operators generating stable-like
processes.
This talk is based on a joint work with Toshihiro
Uemura (Kansai University).

Exact value of the resistance exponent
for four dimensional random walk trace

Daisuke SHIRAISHI (Department of Mathematics, Faculty of Science, Kyoto University)
Let S be a simple random walk starting at the origin
in Z4 . We consider G = S [0, ∞) to be a random subgraph of the integer lattice and assume that a resistance
of unit 1 is put on each edge of the graph G. Let Rn be
the eﬀective resistance between the origin and S n . We
derive the exact value of the resistance exponent; more
1
precisely, we prove that n−1 E(Rn ) ≈ (log n)− 2 . As an
application, we obtain sharp heat kernel estimates for
random walk on G at the quenched level. These results
give the answer to the problem raised by Burdzy and
Lawler (1990) in four dimensions.

Stochastically perturbed gene regulatory networks

Irina SHLYKOVA (Norwegian University of Life
Sciences, Department of Mathematical Sciences and
Technology)
In recent years there is an accelerating interest in
the development of stochastic models and simulations
methods for describing the biological systems with
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the intrinsic noise. In the present work we incorporate stochastic eﬀects directly to continuous and deterministic models of non-delay and delay gene regulatory networks. We assume that the models are endowed with constant white noises whose diﬀusion coeﬃcients depend on the steepness parameters of the
smooth response functions. The basic technical tool
consists in replacing the smooth response functions by
much simpler step functions. This converts a rather
complicated system into a piecewise linear system,
the dynamics of which can be described explicitly between the thresholds. To ﬁght against the singularities
around discontinuities we use a uniform version of the
stochastic Tikhonov theorem in singular perturbation
analysis suggested by Yu. Kabanov and Yu. Pergamentshchikov.

Fractional Fokker-Planck Equation for
Subdiffusion with Space-and-TimeDependent Drift

Peter STRAKA (University of New South Wales)
Continuous Time Random Walks (CTRWs) with inﬁnite mean waiting times are widely used physical
models for subdiﬀusion. Scaling limits of probability densities of CTRWs are governed by fractional diffusion equations. This has been shown for drift coeﬃcients F which depend either on space [1] or on
time [2]. We [3] assume a drift coeﬃcient F = F(x, t)
which depends on both space and time and show that
the densities pt (x) of the CTRW scaling limit are governed by the fractional diﬀusion equation
[
] ( )1−α
∂
∂
∂
pt (x) = ∆ − F(x, t)
pt (x),
∂t
∂x
∂t
where the tails of the waiting time distributions sat( )1−α
isfy a power law with parameter α ∈ (0, 1) and ∂t∂
denotes a Riemann-Liouville fractional derivative. Finally, we discuss more general scaling limits in which
the waiting times are taken from a triangular array.

Cooperation principle and disappearance of chaos in random complex dynamics

Hiroki SUMI (Department of Mathematics, Graduate School of Science, Osaka University)
We investigate the random dynamics of rational
maps and the dynamics of semigroups of rational maps
on the Riemann sphere. We show that regarding random complex dynamics of polynomials, in most cases,
the chaos of the averaged system disappears, due to the
cooperation of the generators. We investigate the iteration and spectral properties of transition operators.
We also investigate the stability and bifurcation of random complex dynamics. We show that stable systems
are open and dense in the space of random dynamics of polynomials. Moreover, we show that under
certain conditions, in the limit state, “singular functions on the complex plane” appear. In particular, we
consider the functions T which represent the probability of tending to inﬁnity with respect to the random
dynamics of polynomials. Under certain conditions,
these functions T are complex analogues of the devil’s
staircase and Lebesgue’s singular functions. More precisely, we show that these functions T are continuous on the Riemann sphere and vary only on the Julia sets of associated semigroups. Furthermore, by using ergodic theory and potential theory, we investigate
the non-diﬀerentiability and regularity of these functions. We ﬁnd many phenomena which can hold in the
random complex dynamics and the dynamics of semigroups of rational maps, but cannot hold in the usual
iteration dynamics of a single holomorphic map. We
carry out a systematic study of these phenomena and
their mechanisms. For the detail, see my paper “Random complex dynamics and semigroups of holomorphic maps” (to appear in Proc. London Math. Soc.),
http://arxiv.org/abs/0812.4483.

Skew products of one-dimensional diffusion processes and a spherical Brownian motion

[1] Barkai, Metzler, Klafter; Phys. Rev. E 61, 2000.

Tomoko TAKEMURA (Department of Mathe-

[2] Sokolov, Klafter; Phys. Rev. Lett. 97, 2006.

matics, Kyoto University)

[3] Henry, Langlands, Straka; arXiv:1004.4053v1
[cond-mat.stat-mech], 2010.

A limit theorem for the time changed skew product
diﬀusion processes is investigated. Skew product diffusion processes are given by one dimensional diﬀusion processes and the spherical Brownian motion, and
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the time change is based on a positive continuous additive functional with undering measure. It is shown that
the limit process is corresponding to Dirichlet form of
non-local type. Some examples of limit processes are
given which lead us to Dirichlet forms with diﬀusion
term, jump term and killing term. We will treat recurrence and transience criteria for the skew product
also.

one of the schemes, SHADOW-RM or SHADOW-LB,
accordingly. Extensive simulations demonstrate a remarkably good performance of proposed policies.

Risk averse asymptotics in a BlackScholes market on a ﬁnite time horizon

Stefan

THONHAUSER (University of Lau-

sanne)

Large deviations on nilpotent covering
graphs

Ryokichi TANAKA (Department of Mathematics,
Kyoto University)
We discuss a large deviation principle of a random
walk on a nilpotent covering graph in view of geometry. As we shall observe, the behavior of a random walk at inﬁnity is closely related to the GromovHausdorﬀ limit of an inﬁnite graph and in the case
where the graph admits an action of a nilpotent group,
the Carnot-Caratheodory metric shows up in its limit
space.

We consider the optimal investment and consumption problem in a Black-Scholes market, if the target
functional is given by expected discounted utility of
consumption plus expected discounted utility of terminal wealth. We investigate the behavior of the optimal
strategies, if the relative risk aversion tends to inﬁnity. It turns out that the limiting strategies are: do not
invest at all in the stock market and keep the rate of
consumption constant!

Misspeciﬁcation Analyses of Gamma
with Inverse Gaussian Processes

Sheng Tsaing TSENG (National Tsing-Hua UniShadow-routing based control of ﬂexible multi-server pools in overload

Tolga TEZCAN (University of Rochester)
We consider a general parallel server system model
with multiple customer classes and several ﬂexible
multi-server pools, in the many-server asymptotic
regime where the input rates and server pool sizes are
scaled up linearly to inﬁnity. Service of a customer
brings a constant reward, which depends on its class.
The objective is to maximize the long-run reward rate.
Our primary focus is on overloaded systems. Unlike in
the case when the system is non-overloaded, where the
main decision is how to allocate resources to incoming
customers, in this case it is also crucial to determine
which customers will be admitted to the system. We
propose a real-time, parsimonious, robust routing policy, SHADOW-RM, which does not require the knowledge of customer input rates and does not solve any
optimization problem explicitly, and prove its asymptotic optimality. Then, by combining SHADOW-RM
with another policy, SHADOW-LB, proposed in our
earlier work for systems that are not overloaded, we
suggest policy SHADOW-TANDEM, which automatically and seamlessly detects overload and reduces to

versity)
Degradation models are widely used these days to
assess the lifetime information of highly reliable products if there exist some quality characteristics (QC)
whose degradation over time can be related to the reliability of the product. In this study, motivated by a
laser data, we investigate the mis-speciﬁcation eﬀect
on the prediction of product’s MTTF (mean-time-tofailure) when the degradation model is wrongly ﬁtted. More speciﬁcally, we derive an expression for
the asymptotic distribution of quasi MLE (QMLE) of
the product’s MTTF when the true model comes from
gamma degradation process, but is wrongly treated as
Inverse Gaussian degradation process. The penalty
for the model mis-speciﬁcation can then be addressed
sequentially. The result demonstrates that the eﬀect
on the accuracy of the product’s MTTF prediction
strongly depends on the ratio of critical value to the
scale parameter of the gamma degradation process.
The eﬀects on the precision of the product’s MTTF
prediction are observed to be serious when the shape
and scale parameters of the gamma degradation process are large. We then carry out a simulation study
to evaluate the penalty of the model mis-speciﬁcation,
using which we show that the simulation results are
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quite close to the theoretical ones even when the
sample size and termination time are not large. For
the reverse mis-speciﬁcation problem, we carry out a
Monte Carlo simulation study to examine the eﬀect of
the corresponding model mis-speciﬁcation. The obtained results show that the eﬀect of this model misspeciﬁcation is negligible.

voirs and the dual process becomes absorbing. Reference: [1] Cristian Giardina, Jorge Kurchan, Frank
Redig, Kiamars Vafayi, JOURNAL OF STATISTICAL PHYSICS 135, 1, 25-55, APR 2009

Quenched limit theorems

Dalibor VOLNÝ (Université de Rouen)
1-D quintic NLS with white noise dispersion

Yoshio TSUTSUMI (Department of Mathematics, Kyoto University)
We consider the Cauchy problem for the 1-D quintic NLS with white noise dispersion. This equation is
thought of as the limit of the NLS with random dispersion, which describes the propagation of a signal
in an optical ﬁber with managed dispersion. We show
the almost surely global existence of solution, no matter whether the NLS is defocusing or focusing, while
there are blowup solutions in the deternimistic focusing case. Our proof is based on the stochastic version
of the Strichartz estimate. This is a joint work with
Anne de Bouard (Ecole Polytechnique) and Arnaud
Debussche (Ecole Normale Superieure de Cachan, Attenne de Bretagne).

Duality and Hidden Symmetries in Interacting Particle Systems

Kiamars VAFAYI (Mathematics Institute, Leiden
University)
In the context of Markov processes, both in discrete and continuous setting, we show a general relation between duality functions and symmetries of
the generator. If the generator can be written in the
form of a Hamiltonian of a quantum spin system, then
the ”hidden” symmetries are easily derived. We illustrate our approach in processes of symmetric exclusion type, in which the symmetry is of SU(2) type,
as well as for the Kipnis-Marchioro-Presutti (KMP)
model for which we unveil its SU(1,1) symmetry. The
KMP model is in turn an instantaneous thermalization limit of the energy process associated to a large
family of models of interacting diﬀusions, which we
call Brownian energy process (BEP) and which all
possess the SU(1,1) symmetry. We treat in details
the case where the system is in contact with reser-

Let (Xi ) be a Markov chain, f a measurable function
on the state space. We consider the CLT for the process ( f (Xi )). If the CLT takes place for the stationary
measure, we call it annealed. If it remains true for almost all starting points, we call it quenched. Quenched
limit theorems have proved being important for the
study of e.g. inﬁnite particle systems or of random
walks in random scenery. We will study several limit
theorems proved by martingale approximation (for example the theorems by Hannan, Maxwell-Woodroofe,
Wu-Woodroﬀe), whether they are quenched or not.
Our approach to the problem will be based more on
martingales than on Markov operators. The question
whether the 1986 Kipnis-Varadhan CLT for reversible
Markov chains is quenched, remains open.

Estimation in Linear Regression Measurement Error Models for Processes
with Uncorrelated Increments

Tiee-Jian WU (Department of Statistics, National
Cheng-Kung University)
This paper presents a method of estimating the
regression and variance parameters in the linear regression measurement error model for a continuoustime stochastic process with uncorrelated increments,
while the model considered includes the functional-,
structural-, ultrastructural- and Berkson-model. The
small and large sample properties of the proposed estimates are investigated.

Ergodicity of inﬁnite dimensional
stochastic differential equations with
jump noises

Bin XIE (Shinshu University)
I am intending to study the ergodicity of the Markov
process X(t) determined by the following inﬁnite dimensional stochastic diﬀerential equation driven by a

93
Lévy type noise:
dX(t) =
+

(
)
AX(t) + F(X(t)) dt + B(X(t))dW(t)
∫
G(X(t), u)q(dt, du),
H

where q(dt, du) denotes a compensated Poisson random measure on R+ × H.
To investigate such problem, according to the celebrated Doob’s theorem, we will show the ergodicity of the Markov process X(t) by studying the strong
Feller property and irreducibility of the corresponding Markov semigroup Pt respectively. To show the
strong Feller property, we investigated the BismutElworthy-Li type formula under some non-degenerate
conditions. We will also give a review on the BismutElworthy-Li type formula corresponding to ﬁnite or
inﬁnite dimensional stochastic diﬀerential equations
driven by jump noises.

charts is measured by the adjusted average time to signal (AATS) derived by Markov chain approach. A
numerical example illustrates the application and performance of the proposed VSI weighted loss charts.
Numerical analyses show that the VSI weighted loss
charts have better performance than the ﬁxed parameters weighted loss charts and Shewharts charts.
This paper is a joint work with Chung-Ming Yang1
and Liang-Yu Lin2 .
1
Department of Banking and Insurance, Ling-Tung
University, Taiwan
2
Department of Statistics, National Chengchi University, Taiwan

Realization of a ﬁnite-state mixing
Markov chain as a random walk subject
to a synchronized road coloring

Kenji YASUTOMI (Ritsumeikan University)
On scale functions of spectrally negative Lévy processes with phase-type
jumps

Kazutoshi YAMAZAKI (Osaka University)
We study the scale function for the class of spectrally negative Lévy processes with phase-type jumps.
We consider both the compound Poisson case and the
unbounded variation case with diﬀusion components,
and obtain the corresponding scale functions explicitly. Motivated by the fact that the class of phase-type
distributions is dense in the class of all positive-valued
distributions, we propose a new approach to approximating the scale function for a general spectrally negative Lévy process. We illustrate, in numerical examples, its eﬀectiveness by obtaining the scale functions
for Lévy processes with long-tail distributed jumps.

A New Chart to Monitor Process Target
and Variability on Dependent Process
Steps

Su-Fen YANG (Department of Statistics, National
Chengchi University, Taiwan)
The variable sampling interval (VSI) weighted loss
charts are proposed to monitor the deviation from the
process targets and variances on dependent process
steps. The performance of the VSI weighted loss

A ﬁnite-state stationary Markov chain which is irreducible and aperiodic is proved to be realized a random walk in directed graph subject to a synchronizing
road coloring.
This talk is based on joint work with Kouji Yano.
Preprint is available at
http://arxiv.org/abs/1006.0534

Analytical solution for expected loss of
a collateralized loan under a quadratic
Gaussian default intensity process

Toshinao YOSHIBA (Institute for Monetary and
Economic Studies, Bank of Japan)
In this talk, we derive an analytical solution for the
expected loss of a collateralized loan, focusing on the
negative correlation between default intensity and collateral value. To keep non-negativity of intensity, we
assume a quadratic Gaussian process for the default intensity. Negative correlation between default intensity
and collateral value is expressed by a two-dimensional
Gaussian state vector with correlated Brownian motions. Given these settings, we show the expected recovery value in the expected loss is given by a Stieltjes
integral with a measure-changed survival probability.

94

Asymptotic expansion for a martingale
with a mixed normal limit distribution

Nakahiro YOSHIDA (University of Tokyo and
JST)
The quasi-likelihood estimator and the Bayesian
type estimator of the volatility parameter are in general asymptotically mixed normal. In case the limit
is normal, the asymptotic expansion was derived in
Yoshida (PTRF 1997) as an application of the martingale expansion. The expansion for the asymptotically
mixed normal distribution is then indispensable to develop the higher-order approximation and inference
for the volatility. The classical approaches in limit
theorems to a process with independent increments or
mixture distributions do not work. We discuss asymptotic expansion of a martingale with asymptotically
mixed normal distribution. The expansion formula is
expressed by the inﬁnite-dimensional calculus.

Measure solutions of BSDEs and a
Feynman-Kac formula

Jianing ZHANG (Humboldt-Universität zu Berlin)
A highlight of the theory on backward stochastic diﬀerential equations (BSDEs) is the nonlinear
Feynman-Kac formula for parabolic and elliptic PDEs.
The objective of this talk is to provide a measure motivated access to the Feynman-Kac formula by means
of what we call measure solutions of BSDEs. Measure solution is an alternative notion of BSDEs which
adopts features and ideas from the paradigm of riskneutral pricing. We present key ideas and results on
measure solutions and illustrate how classical BSDE
solutions are interpreted in terms of measure solutions.
Based on this, we recover the Feynman-Kac formula
and, if time permits, discuss an interesting link between measure solutions and the theory on the enlargement of ﬁltrations. This talk is based on joint
work with Peter Imkeller (Humboldt-Universität zu
Berlin).
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Poster Sessions
Trade-offs in pre-scheduled queueing
processes. Application to air transportation.

The Bessel random point ﬁeld µ is a random point
ﬁeld on [0, ∞) whose n-point correlation function ρn
is given by

Claus Peter GWIGGNER (Electronic Naviga-

ρn (x1 , . . . , xn ) = det[K(xi , x j )]i, j=1,...,n

tion Research Institute)
We discuss properties of a highly congested queueing system. The target of the analysis are understandable strategies against congestion rather than optimal
algorithms, whose solutions are often diﬃcult to interpret. Our analysis is based on an example of the
description of air traﬃc ﬂow.
Technically, we study a single server with deterministic service times and randomly disturbed, regular arrivals. As shown by [1], the arrival process of such
a system is similar to a Poisson process, but the congestion patterns are very diﬀerent. Additionally, our
system contains a buﬀer, with diﬀerent waiting costs
inside or outside the buﬀer.
Our focus is the dependency of the system eﬃciency
on the arrival disturbances and on the buﬀer sizes. For
this, we approximate the propagation of queueing delays in high traﬃc densities and identify the conditions
for the existence of optimal buﬀer sizes. In the application, these translate into a trade-oﬀ between waiting on low altitudes (fuel ineﬃcient) and high altitudes
(fuel eﬃcient), even when the objective is to minimize
fuel consumption [2].
Future work includes an analysis of the queueing
process with multi-class arrivals, as well as the study
of formal proof techniques in the context of random
walks on graphs.
[1] G. Guadagni, S. Ndreca, B.Scoppola. Queueing
systems with pre-scheduled random arrivals.
Technical Report. Department of Mathematics,
University of Virginia, 2009.
[2] C. Gwiggner, S. Nagaoka. Eﬃcient Delay
Distribution in Air Transportation Networks.
To be presented at: 24th European Conference on
Operational Research. Lisbon, Portugal, 2010.

The integration parts by formula of
Bessel random point ﬁeld

Ryuichi HONDA (Graduate School of Mathematics, Kyushu University)

with determinantal kernel K deﬁned by
√
√ √
√
√ √
Jα ( x) yJα0 ( y) − Jα ( y) xJα0 ( x)
K(x, y) =
2(x − y)
Here Jα is the Bessel function. It is well known that
this random point ﬁeld appears in the scaling limit of
the eigenvalues of the Gaussian random matrices at the
hard edge.
We prove an integration by parts formula of the
Bessel random point ﬁeld µ. More precisely, we calculate the log derivative of the Campbell measure ν
of the Bessel random point ﬁeld µ. Here ν is given
by dν = ρ1 (x)µ x dx, where µ x is the Palm measure
of µ conditioned at x. As an application, we solve
an inﬁnite-dimensional stochastic diﬀerential equation
that describes the motion of the natural stochastic dynamics reversible with respect to the Bessel random
point ﬁeld µ.

Continuous-time random and quantum
walks on the threshold network model

Yusuke IDE (Department of Information Systems
Creation, Faculty of Engineering, Kanagawa University)
Continuous-time quantum walks, which are the
quantum counterparts of the random walks, have been
widely studied on various deterministic graphs. On
the other hand, it is well known that many real world
networks (graphs) are characterized by small diameters, high clustering, and power-law (scale-free) degree distributions. Various models have been proposed
and they are often described by probabilistic methods.
There are simulation based study of continuous-time
quantum walks on probabilistic graphs, such as smallworld networks (Muelken et al. 2007) and ErdosRenyi random graph (Xu and Liu 2008). In this talk,
we consider the continuous-time quantum walks on
the threshold network model which is a reasonable
candidate model having scale-free property (Masuda
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et al. 2004). We have quite diﬀerent limit behaviors
between the quantum walk and the random walk on
the model starting from a vertex which is connected
with all other vertices when the number of vertices
tends to inﬁnity. For example, the quantum walker exhibits strong localization at the starting point, although
the random walker tends to spread uniformly. We discuss diﬀerences between the two types of walks on the
model.

One–dimensional space–discrete transport subject to Lévy perturbations

Ilya PAVLYUKEVICH (Friedrich Schiller University of Jena)
In this paper we study a one–dimensional space–
discrete transport equation subject to additive Lévy
forcing. The explicit form of the solutions allows their
analytic study. In particular we discuss the invariance
of the covariance structure of the stationary distribution for Lévy perturbations with ﬁnite second moment.
The situation of more general Lévy perturbations lacking the second moment is considered as well. We
moreover show that some of the properties of the solutions are pertinent to a discrete system and are not
reproduced by its continuous analogue.

sis for the quantitative analysis of any other statistic of
ﬁrst-passage percolation times in this model. We make
extensive use of generating function techniques to obtain the transition kernels directly from the ChapmanKolmogorov equations.

Spectral measure of quantum walks

Etsuo SEGAWA (Tokyo Institute of Technology)
Quantum walks have interesting properties, that is,
localization, an inverted-bell-shaped distribution and
variance which is square of the random walk’s one [1].
Recently, Cantero et al. (2010) [2] gives the relation
between the quantum walk and the CMV matrix. We
discuss on how the spectral measure of the CMV matrix describes the properties of QW.
[1] Konno, N.: Lecture Notes in Mathematics 1954
(2008) 309-452, Springer.
[2] Cantero, M.J., Grünbaum, F.A., Moral, L., and
Velázquez, L.: Communications on Pure and
Applied Mathematics 63 (2010) 464-507.

Probabilistic Interpretation of the Forward Problem of Electrical Impedance
Tomography

Martin SIMON (Johannes Gutenberg Universität

On the Markov transition kernel for ﬁrstpassage percolation on the ladder

Mainz)

Eckhard SCHLEMM (Technische Universität

Motivated by the development of eﬃcient Monte
Carlo methods for boundary value problems in molecular dynamics, such as Bossy, Champagnat, Maire and
Talay [2], we establish a probabilistic interpretation
for the forward problem of electrical impedance tomography (EIT). More precisely we use regularization, the results by Rozkosz and Słomiński [4] and the
theory of Dirichlet forms to extend the Feynman-Kac
formula for Neumann boundary value problems from
Benchérif-Mandani and Pardoux [1] to the case of a divergence form operator with discontinuous coeﬃcient
and boundary data given by step functions. We thus
justify various Monte Carlo methods for the simulation of electrostatic measurements at the boundary of
a d-dimensional object (d = 2, 3) using a realistic electrode model. The setup we consider is intended to represent realistic scenarios, say, heterogeneous ground
which is modeled by a conductivity that is both discontinuous and only partially known.

München)
We consider the ﬁrst-passage percolation problem
on the ladder, that is the graph with vertex set N×{0, 1}
and edges joining vertices at Euclidean distance equal
to unity. The edge weights are assumed to be independent exponential random variables with mean one.
We provide a central limit theorem for the ﬁrst-passage
times ln between the vertices (0, 0) and (n, 0), which
are deﬁned as the length of the shortest path joining
(0, 0) and (n, 0) where the length of a path is the sum
of the weights of its comprising edges; we thus extend earlier results about the almost sure convergence
of ln /n as n → ∞. The main part of the paper deals
with the explicit characterization of the n-step transition kernels of a closely related Markov chain which
can be used to compute explicitly the asymptotic variance in the central limit theorem and is also the ba-
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[1] A. Benchérif-Madani, E. Pardoux. A Probabilistic
Formula for a Poisson Equation with Neumann
Boundary Condition. Stochastic Analysis and
Applications, 27:739-746, 2009.
[2] M. Bossy, N. Champagnat, S. Maire, D. Talay.
Probabilistic interpretation and random walk on
spheres algorithms for the Poisson-Boltzmann
equation in Molecular Dynamics. To appear in
Mathematical Modelling and Numerical Analysis,
2010.
[3] A. Lejay, S. Maire. Simulating diﬀusions with
piecewise constant coeﬃcients using a kinetic
approximation. Computer Methods in Applied
Mechanics and Engineering, 199:2014–2023,
2010.
[4] A. Rozkosz, L. Słomiński. Stochastic
representation of reﬂecting diﬀusions
corresponding to divergence form operators.
Studia Math., 139:141–174, 2000.

Uniform inﬁnite Lorentzian triangulation
and critical branching process

Valentin SISKO (Universidade Federal Fluminense)
We prove the existence of the uniform measure on
inﬁnite causal triangulations with topology of a cylinder through bijections with cer- tain Galton-Watson
branching processes conditioned on survival at inﬁnity. We use this correspondence to prove convergence
in distribu- tion for the area and length of the boundary of a ball of radius R. In addition, we investigate the
convergence of the proﬁke of the triangu- lation conditioned on the number of triangles. This is joint work
with A. Yambartsev, A. Zamyatin and S. Zohren.

Scaling relations for percolation in the
high temperature Ising Model on the
square lattice

Masato

TAKEI (Department of Engineering
Science, Faculty of Engineering, Osaka ElectroCommunication University)
We consider the percolation problem for the high
temperature Ising model on the two-dimensional
square lattice. We derive some scaling relations, provided the critical exponents exist; for 2D Bernoulli
percolation, these relations are proved by Kesten. This

is joint work with Yasunari Higuchi (Kobe University)
and Yu Zhang (University of Colorado).

Using Approximation Bayesian Computation for testing founder effect speciation models

Pi-Wen TSAI (National Taiwan Normal University)
A stochastic process known as the ”coalescent”
presents a coherent statistical framework for analysis
of genetic polymorphisms in population genetic. Most
statistic methods developed are based on the concept
of likelihood. Ideally, paramete inference for models of interest often use either maximum likelihood
or Bayesian approaches which explicitly calculate the
likelihood of the data given the parameters. However, the use of these methods is limited by the difﬁculty of computing the likelihood function. In recent years, ”Approximate Bayesian Computation”, or
ABC, methods that approximate the likelihood based
on simulations and summary statistics have become
incresaingly popular.
In this study, we use approximate Bayesian computation to investigation four alternative speciation models for the divergence between the royal spoonbill (P.
regia) and its sister species the black-faced spoonbill
(P. minor). The four demographic models of interest
are founder eﬀect speciation (the null model), vicariance speciation, non-allopatric speciation with bottleneck and non- allopatric speciation, which are differed with respec to whether the divergence process
involved reciprocal post-divergence gene ﬂow and/or
a speciational bottleneck in P. regia. Our study shows
that speciation models that involve a protracted period
of post-divergence gene ﬂow are much more probable
explanations than is founder eﬀect speciation.

Asymptotics of IDS for a randomly perturbed lattice

Naomasa UEKI (Graduate School of Human and
Environmental Studies, Kyoto University)
We consider a random Schroedinger operator where
scalar potentials are located at each site of randomly
perturbed site from an ordered lattice. This model
describes an intermediate situation between the completely ordered lattice and the Poisson model. For
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this model we investigate the asymptotic behavior of
the integrated density of states at the inﬁmum of the
spectrum. This problem was ﬁrstly solved by R.
Fukushima. We extend the result to various situations.

Basic properties of a long range perturbation of the one dimensional Kac
model

Maria Eulalia VARES (Centro Brasileiro de
Pesquisas Fisicas)
I will report on some recent research in collaboration with M. Cassandro (Univ. “La Sapienza”, Roma)
and I. Merola (U. de L’Aquila), where we study properties of a one dimensional Ising spin system with ferromagnetic interactions given by a long range perturbation of the usual Kac model. We exploit a perturbative method similar to that used In [2,7] for short range
interactions in higher dimensions. The long range interactions decay as 1/r2 at inﬁnity ([1.4.5.6]. The presentation will be strongly based on the preprint [3].
References:
[1] M. Aizenman, J. T. Chayes, L. Chayes and C. M.
Newman. Discontinuity of the magnetization in onedimensional 1/|x − y|2 Ising and Potts models. Journ.
Stat. Phys. 50, 1-40 (1988). [2] M. Cassandro, E.
Presutti. Phase transitions in Ising spins with long but
ﬁnite range interactions. Markov Proc. Rel. Fields,
2, 241-262 (1996) [3] M. Cassandro, I. Merola. M.
E. Vares. Phase transition for a long range perturbation of a one-dimensional Kac model. (preprint) [4]
J. Fröhlich and T. Spencer. The phase transition in
the one-dimensional Ising model with 1/r2 interaction
energy. Commun. Math. Phys. 84, 87-101 (1982).
[5] J. Z. Imbrie and C. M. Newman. An intermediate phase with slow decay of correlations in one dimension 1/|x − y|2 percolation, Ising and Potts models.
Commum. Math. Phys. 118, 303-336 (1988). [6] D.
H. U. Marchetti, V. Sidoravicius and M. E. Vares. Oriented percolation in one- dimensional 1/|x − y|2 percolation models. Journ. Stat. Phys, 139, 941-958 (2010).
[7] E. Presutti. Scaling Limits in Statistical Mechanics
and Microstructures in Continuum Mechanics, Theoretical and Mathematical Physics, Springer 2009.

Percolation for Two-Dimensional NonIdeal Gas

Anatoly YAMBARTSEV (Institute of Mathematics and Statistics, Universidade de São Paulo)
We estimate locations of the regions of the percolation and of the non-percolation in the plane (λ, β): the
Poisson rate-the inverse temperature, for interacting
particle systems in ﬁnite dimension Euclidean spaces.
Our results about the percolation and about the nonpercolation are obtained under diﬀerent assumptions.
The intersection of two groups of the assumptions reduces the results to two dimension Euclidean space,
R2 , and to a potential function of the interactions having a hard core. The technics for the percolation proof
is based on a contour method which is applied to a
discretization of the Euclidean space. The technics for
the non-percolation proof is based on the coupling of
the Gibbs ﬁeld with a branching process.

Penalisation of a stable Lévy process involving its one-sided supremum

Yuko YANO (Department of Mathematics, Kyoto
University)
Roynette-Vallois-Yor [3] have considered the limit
law of Wiener measure weighted by the supremum
process. We call this limit theorem Brownian supremum penalisation.
We discuss here supremum penalisation problem
for (α, ρ)-stable Lévy processes with index α ∈ (0, 2]
and positivity parameter ρ ∈ (0, 1). We introduce σﬁnite measure Psup by using Chaumont’s h-transforms
for Lévy processes, and show that Psup uniﬁes supremum penalisations. This is a generalization for stable
Lévy processes of Najnudel-Roynette-Yor [2] in the
Brownian case.
This presentation is based on [5], and [4] with Kouji
Yano and Marc Yor.
[1] L. Chaumont, Conditionings and path
decompositions for Lévy processes, Stoch.
Process. Appl., 64, 39–54, 1996.
[2] J. Najnudel, B. Roynette and M. Yor, A global
view of Brownian penalisations, MSJ Memoirs,
19, Mathematical Society of Japan, Tokyo, 2009.
[3] B. Roynette, P. Vallois and M. Yor, Limiting
laws associated with Brownian motion perturbed
by its maximum, minimum and local time, II,
Studia. Sci. Math. Hungar., 43, 295–360, 2006.
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[4] K. Yano, Y. Yano and M. Yor, Penalisation of
a stable Lévy process involving its one-sided
supremum, to appear in Ann. Inst. H. Poincaré
Probab. Statist.
[5] Y. Yano, On a remarkable σ-ﬁnite measure
which uniﬁes supremum penalisation for a stable
Lévy process, preprint.

