
VOLUME 52 NUMBER 3  SEPTEMBER 2020

EDITOR-IN-CHIEF (2019–) P. G. TAYLOR

FOUNDING EDITOR (1964–1989) J. GANI
PAST EDITORS-IN-CHIEF (1990–2007) C. C. HEYDE
 (2005–2015) S. ASMUSSEN
 (2016–2018) P. W. GLYNN

A
D

VA
N

C
E

S
 IN

 A
P

P
LIE

D
 P

R
O

B
A

B
ILITY

 
V

olum
e 52, N

um
b

er 3, 705-1001 
S

eptem
ber 2020

Volume 52  Number 3

 Original Articles

705  GIOVANNI LUCA TORRISI AND EMILIO LEONARDI. Almost sure central limit  
theorems in stochastic geometry

735  CHRISTEL GEISS, CÉLINE LABART AND ANTTI LUOTO. Mean square rate of 
convergence for random walk approximation of forward-backward SDES

772  LEONARDO A. VIDELA. Out-of-equilibrium random walks

798  JIAMING XU AND YUAN ZHONG. Improved queue-size scaling for  
input-queued switches via graph factorization

825  MARTIN FRIESEN, PENG JIN, JONAS KREMER AND BARBARA RÜDIGER. 
Ergodicity of affine processes on the cone of symmetric positive semidefinite matrices

855  JOHAN SEGERS. One- versus multi-component regular variation and extremes 
of Markov trees

879  MANON COSTA, CARL GRAHAM, LAURENCE MARSALLE AND VIET CHI TRAN. 

Renewal in Hawkes processes with self-excitation and inhibition

916  FUQING GAO AND YUJING WANG. Functional central limit theorems and moderate 
deviations for poisson cluster processes

942  AJAY JASRA AND FANGYUAN YU. Central limit theorems for coupled particle filters

Published by Cambridge University Press
Full text available at cambridge.org/apr
Copyright © Applied Probability Trust 2020
ISSN 0001–8678

https://doi.org/10.1017/apr.2020.55 Published online by Cambridge University Press

https://doi.org/10.1017/apr.2020.55


Editors
H. ALBRECHER (University of Lausanne)
N. BAUERLE (Universitat Karlsruhe)
S. BHAMIDI (University of North Carolina)
P. CALKA (University of Rouen)
M. DEIJFEN (Stockholm University)
A. B. DIEKER (Columbia University)
S. F OSS (Heriot-Watt University and Sobolev

Institute of Mathematics)
A. V. GNEDIN (Queen Mary, University of London)
E. HASHORVA (University of Lausanne)
Q.-M. HE (University of Waterloo)
M. HUBER (Claremont McKenna College)
J. JORDAN (The University of Sheffield)
K. KAMATANI (Osaka University)
F. C. KLEBANER (Monash University)
A. E. KYPRIANOU (University of Bath)
A. KUZNETSOV (York University)
J. LIU (Columbia University)
H. M. MAHMOUD (The George Washington University)
M. R. H. MANDJES (University of Amsterdam)
T. MIKOSCH (University of Copenhagen)
M. MÖHLE (Eberhard Karls University of Tubingen)
A. MULLER (University of Siegen)
J. NAVARRO (University of Murcia)
G. PESKIR (The University of Manchester)
M. REITZNER (University of Osnabruck)
G. ROBERTS (University of Warwick)
L. C. G. ROGERS (University of Cambridge)
M. ROSENBAUM (Pierre and Marie Curie University)
G. SAMORODNITSKY (Cornell University)
M. SCARSINI (LUISS)

M. SCHULTE (University of Bern)
M. SCHWEIZER (ETH, Zurich)
E. SPODAREV (Ulm University)
C. THALE (Ruhr University Bochum)
N. TORRADO (Universidad Autonoma de Madrid)
R. WILLIAMS (University of California, San Diego)
J. E. YUKICH (Lehigh University)
B. ZWART (CWI)

EDITORIAL OFFICE

Executive Editor
M. YARROW (University of Sheffield)

 ADVANCES IN APPLIED PROBABILITY
This is an international journal published by the Applied Probability Trust and a companion publication  

to Journal of Applied Probability. It contains mathematical and scientific papers of interest to probabilists,  
with emphasis on applications in a broad spectrum of disciplines. An annual volume is published in four 
issues appearing in March, June, September and December.

EDITORIAL BOARD

Editor-in-Chief
P. G. TAYLOR (University of Melbourne)

Coordinating Editors

J. BLANCHET (Stanford University)
O. J. BOXMA (Eindhoven University of Technology)
P. JAGERS (Chalmers University of Technology and University of Gothenburg)
I. MOLCHANOV (University of Bern)
R. VAN DER HOFSTAD (Eindhoven University of Technology)

Notes for contributors

A submission to Applied Probability is considered as a submission to either Journal of Applied 
Probability (JAP) or Advances in Applied Probability (AAP). Longer papers are typically published  
in AAP, but the assignment of papers between the two journals is made by the Editor-in-Chief on an 
issue-by-issue basis. Short communications and letters specifically relating to papers appearing in either 
JAP or AAP are published in JAP.

Papers submitted to the Applied Probability journals are considered on the understanding that they 
have not been published previously and are not under consideration by another publication. Accepted  
papers will not be published elsewhere without the written permission of the Trust. Submitted papers 
should be in English. It is the author's responsibility to ensure an acceptable standard of language, and a 
paper failing to meet this requirement may go back to the author for rewriting before being sent out for 
review.

Papers should include: (i) a short abstract of 4–10 lines giving a non-mathematical description of the 
subject matter and results; (ii) a list of keywords detailing the contents; and (iii) a list of classifications, 
using the 2010 Mathematics Subject Classification scheme (http://www.ams.org/msc/). Letters to the 
Editor need not include these. To assist authors in writing papers in the Applied Probability style, they 
may use the LaTEX class file aptpub.cls, available from http://www.appliedprobability.org/. Use of this 
class file is not a condition of submission, but will considerably increase the speed at which papers are 
processed.

Papers should be submitted electronically through ScholarOne at https://mc.manuscriptcentral.com/ 
apjournals. All submissions will be acknowledged on receipt.

Copyright

The copyright of all published papers is vested in the Applied Probability Trust. When a paper is  
accepted for publication, the Trust asks the authors to assign copyright by signing a form in which the 
terms of copyright are listed. Failure to do this promptly may delay or prevent publication.

Authorisation to photocopy items for internal or personal use, or the internal or personal use of 
specific clients, is granted by the Applied Probability Trust for libraries and other users registered with the  
Copyright Clearance Center (CCC) Transactional Reporting Service, provided that the corresponding 
processing and royalty fees (see http://www.copyright.com) are paid directly to CCC, 222 Rosewood 
Drive, Danvers, MA 01923, USA. 0001–8678/19

PRINTED IN GREAT BRITAIN BY BELL & BAIN LTD

https://doi.org/10.1017/apr.2020.55 Published online by Cambridge University Press

https://doi.org/10.1017/apr.2020.55

