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Photo by George Bergman.

Marc Yor, one of the most prominent members of the French probabilistic
school, is turning 60. For the last 33 years, he contributed to the Séminaire
by his own articles and his counselling of other authors; his methods and style
permeate throughout the volumes of this series. He was a tireless member of
the Rédaction during a quarter of a century, from Volume XIV to XXXIX,
careful to maintain the highest quality, from broad mathematical ideas to
minutest details. We wish we were able to keep up with the high standards
he has set! Since Volume XL, he is no longer an official rédacteur, but keeps
helping us with the editorial work and the refereeing.

Marc, nous te souhaitons un joyeux anniversaire, et nous sommes heureux
de te dédier ce volume.

Catherine Donati-Martin, Michel Emery,
Alain Rouault, Christophe Stricker



Preface

Nine volumes ago, in Séminaire de Probabilités XXXIII, a series of advanced
courses was started; nine such courses have appeared since. Two of them
are due to Antoine Lejay, including his Introduction to rough paths in vol-
ume XXXVII. This unrepentant recidivist now strikes again, with Yet another
introduction to rough paths, which sheds a more algebraic light on the same
matter.

The various contributions which constitute the rest of the volume exem-
plify the role the Séminaire intends to play on the probabilistic stage: junior
authors go side by side with older contributors, with a predominance from
French or francophile ones; short notes mix with real research articles; and
the themes are well in the traditional spirit of the Séminaire, ranging over the
broad spectrum of interest of the readership of the Séminaire.

Catherine Donati-Martin, Michel Emery,
Alain Rouault, Christophe Stricker

vii



Contents

Non-monotone Convergence in the Quadratic
Wasserstein Distance
|Walter Schachermayer, Uwe Schmock, and Josef Teichmann . ... ... ... 131

On the Laws of First Hitting Times of Points

for One-dimensional Symmetric Stable Lévy Processes
[Kougi Yano, Yuko Yano, and Marc Yot .. ... ... 187

ix



X Contents

A Spine Approach to Branching Diffusions with Applications
to LP-convergence of Martingales

[Robert Hardy and Simon C. Harrid. . ............................... 281

Penalisation of the Standard Random Walk by a Function
lof the One-sided Maximum. of the Ilocal Time,

or of the Duration of the Excursions

Statistical Properties of Pauli Matrices Going
Through Noisy Channels
[Stéphane Attal and Nadine Guillotin-Plantard .. ..................... 433

Erratum to: “New Methods in the Arbitrage Theory
lof Financial Markets with Transaction Costs”,
in Séminaire XLI

MGKIGS RASONYL -+ .« o oo et 449




List of Contributors

Stéphane Attal

Université Lyon 1

Institut Camille Jordan

43 bld du 11 novembre 1918
69622 Villeurbanne Cedex, France
attal@math.univ-lyonl.fr

Philippe Biane

CNRS, Laboratoire d’Informatique
Institut Gaspard Monge
Université Paris-Est

5 bd Descartes

Champs-sur-Marne

77454 Marne-la-Vallée Cedex 2
France
Philippe.BianeQuniv-mlv.fr

Pierre Debs

Institut Elie Cartan Nancy

B.P. 239, 54506 Vandoeuvre-les-
Nancy Cedex, France
Pierre.Debs@iecn.u-nancy.fr

Nizar Demni

Fakultat fiir Mathematik
Universitat Bielefeld

Postfach 100131

Bielefeld, Germany
demni@math.uni-bielefeld.de

Ameur Dhahri

Ceremade, UMR CNRS 7534
Université Paris Dauphine
Place de Lattre de Tassigny
75775 Paris Cedex 16, France
dhahri@ceremade.dauphine. fr

Michel Emery

IRMA, Université de Strasbourg
et C.N.R.S.

7 rue René Descartes

67 084 Strasbourg Cedex

France
emery@math.u-strasbg.fr

M. Erraoui

Université Cadi Ayyad

Faculté des Sciences Semlalia
Département de Mathématiques
B.P. 2390, Marrakech, Maroc

erraoui@ucam.ac.ma

E.H. Essaky

Université Cadi Ayyad

Faculté Poly-disciplinaire
Département de Mathématiques
et d’Informatique, B.P 4162
Safi, Maroc
essakyQucam.ac.ma

Xi



xii List of Contributors

P.J. Fitzsimmons
Department of Mathematics
0112; University of California
San Diego, 9500 Gilman Drive
La Jolla, CA 92093-0112
USA

pfitzsim@ucsd.edu
R.K. Getoor

Nadine Guillotin-Plantard
Université Lyon 1

Institut Camille, Jordan

43 bld du 11 novembre 1918

69622 Villeurbanne Cedex, France
nadine.guillotin@univ-lyonl.fr

Robert Hardy

Department of Mathematical
Sciences, University of Bath
Claverton Down, Bath BA2 TAY
UK

S.C.Harris@bath.ac.uk

Simon C. Harris

Department of Mathematical
Sciences, University of Bath
Claverton Down, Bath BA2 TAY
UK

S.C.Harris@bath.ac.uk

Nathalie Krell
Laboratoire de Probabilités
et Modeles Aléatoires
Université Paris 6

175 rue du Chevaleret
75013 Paris, France
nathalie.krellQupmc.fr

Antoine Lejay

Equipe—Projet TOSCA

Institut Elie Cartan
(Nancy-Université, CNRS, INRIA)
Campus scientifique, BP 239
54506 Vandoeuvre-les-Nancy Cedex
France
Antoine.Lejay@iecn.u-nancy.fr

Laurent Miclo

Laboratoire d’Analyse

Topologie, Probabilités, UMR 6632
CNRS, 39, rue F. Joliot-Curie
13453 Marseille Cedex 13

France

miclo@latp.univ-mrs.fr

Miklés Rasonyi

Computer and Automation Institute
of the Hungarian Academy of
Sciences

rasonyi@sztaki.hu

Walter Schachermayer
Vienna University of Technology
Wiedner Hauptstrasse 8-10
1040 Vienna, Austria
wschach@fam.tuwien.ac.at

Uwe Schmock

Vienna University of Technology
Wiedner Hauptstrasse 810
1040 Vienna, Austria
schmock@fam.tuwien.ac.at

Josef Teichmann

Vienna University of Technology
Wiedner Hauptstrasse 8-10
1040 Vienna, Austria
jteichma@fam.tuwien.ac.at

Fangjun Xu

Department of Mathematics
University of Connecticut
196 Auditorium Road

Unit 3009, Storrs

CT 06269-3009, USA

fangjun@math.uconn.edu

Kouji Yano

Department of Mathematics
Graduate School of Science
Kobe University, Kobe, Japan
kyano@math.kobe-u.ac. jp



Yuko Yano

Research Institute for
Mathematical Sciences
Kyoto University, Kyoto
Japan

Marc Yor
Laboratoire de Probabilités
et Modeles Aléatoires

List of Contributors

Université Paris VI

Paris, France

and

Institut Universitaire de France
and

Research Institute for
Mathematical Sciences

Kyoto University, Kyoto

Japan

xiii



	Yet Another Introduction to Rough Paths
	Antoine Lejay
	Monotonicity of the Extremal Functions for One-dimensional Inequalities of Logarithmic Sobolev Type
	Laurent Miclo
	Non-monotone Convergence in the QuadraticWasserstein Distance
	Walter Schachermayer, Uwe Schmock, and Josef Teichmann
	On the Equation =St t
	Fangjun Xu
	Shabat Polynomials and Harmonic Measure
	Philippe Biane
	Radial Dunkl Processes Associated with Dihedral Systems
	Nizar Demni
	Matrix Valued Brownian Motion and a Paper by Pólya
	Philippe Biane
	On the Laws of First Hitting Times of Pointsfor One-dimensional Symmetric Stable Levy Processes
	Kouji Yano, Yuko Yano, and Marc Yor
	Lévy Systems and Time Changes
	P.J. Fitzsimmons and R.K. Getoor
	Self-Similar Branching Markov Chains
	Nathalie Krell
	A Spine Approach to Branching Diffusions with Applications to Lp-convergence of Martingales
	Robert Hardy and Simon C. Harris
	Penalisation of the Standard Random Walk by a Function of the One-sided Maximum, of the Local Time,or of the Duration of the Excursions
	Pierre Debs
	Canonical Representation for Gaussian Processes
	M. Erraoui and E.H. Essaky
	Recognising Whether a Filtration is Brownian: a Case Study
	Michel Émery
	Markovian Properties of the Spin-Boson Model
	Ameur Dhahri
	Statistical Properties of Pauli Matrices GoingThrough Noisy Channels
	Stéphane Attal and Nadine Guillotin-Plantard
	Erratum to: ``New Methods in the Arbitrage Theory of Financial Markets with Transaction Costs'',in Seminaire XLI
	Miklós Rásonyi


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




