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ON METEORS, EARTHWORMS AND WIMPS
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We study a model of mass redistribution on a finite graph. We address
the questions of convergence to equilibrium and the rate of convergence. We
present theorems on the distribution of empty sites and the distribution of
mass at a fixed vertex. These distributions are related to random permutations
with certain peak sets.

REFERENCES

ALDOUS, D. and FILL, J. (2014). Reversible Markov Chains and Random Walks on Graphs.
Book in preparation. Available at http://www.stat.berkeley.edu/~aldous/RWG/book.html.

ALDOUS, D. J. (1991). Meeting times for independent Markov chains. Stochastic Process.
Appl. 38 185-193. MR1119980

BILLEY, S., BURDZY, K. and SAGAN, B. E. (2013). Permutations with given peak set. J. In-
teger Seq. 16 Article 13.6.1, 18. MR3083179

BILLINGSLEY, P. (1968). Convergence of Probability Measures. Wiley, New York.
MRO0233396

BONA, M. (2007). The copies of any permutation pattern are asymptotically normal. Available
at arXiv:0712.2792.

BURDZY, K. (2013). Meteor process on 74 . Available at arXiv:1312.6865.

BURDZY, K., CHEN, Z.-Q. and PAL, S. (2013). Brownian earthworm. Ann. Probab. 41 4002—
4049. MR3161468

CAPUTO, P., LIGGETT, T. M. and RICHTHAMMER, T. (2010). Proof of Aldous’ spectral gap
conjecture. J. Amer. Math. Soc. 23 831-851. MR2629990

CHAN, O.-Y. and PRALAT, P. (2012). Chipping away at the edges: How long does it take?
J. Comb. 3 101-121. MR2975324

CHAO, C.-C. (1997). A note on applications of the martingale central limit theorem to random
permutations. Random Structures Algorithms 10 323-332. MR1606222

CHEN, L. H. Y., GOLDSTEIN, L. and SHAO, Q.-M. (2011). Normal Approximation by Stein’s
Method. Springer, Heidelberg. MR2732624

CONGER, M. and VISWANATH, D. (2007). Normal approximations for descents and inversions
of permutations of multisets. J. Theoret. Probab. 20 309-325. MR2324533

CRANE, H. (2014). The cut-and-paste process. Ann. Probab. 42 1952-1979. MR3262496

CRANE, H. and LALLEY, S. P. (2013). Convergence rates of Markov chains on spaces of
partitions. Electron. J. Probab. 18 1-23. MR3078020

DE HAAN, L. and FERREIRA, A. (2006). Extreme Value Theory: An Introduction. Springer,
New York. MR2234156

MSC2010 subject classifications. 60K35.
Key words and phrases. Meteor process, mass redistribution, Markov processes on graphs, per-
mutation statistics.


http://www.imstat.org/aap/
http://dx.doi.org/10.1214/14-AAP1035
http://www.imstat.org
http://www.stat.berkeley.edu/~aldous/RWG/book.html
http://www.ams.org/mathscinet-getitem?mr=1119980
http://www.ams.org/mathscinet-getitem?mr=3083179
http://www.ams.org/mathscinet-getitem?mr=0233396
http://arxiv.org/abs/arXiv:0712.2792
http://arxiv.org/abs/arXiv:1312.6865
http://www.ams.org/mathscinet-getitem?mr=3161468
http://www.ams.org/mathscinet-getitem?mr=2629990
http://www.ams.org/mathscinet-getitem?mr=2975324
http://www.ams.org/mathscinet-getitem?mr=1606222
http://www.ams.org/mathscinet-getitem?mr=2732624
http://www.ams.org/mathscinet-getitem?mr=2324533
http://www.ams.org/mathscinet-getitem?mr=3262496
http://www.ams.org/mathscinet-getitem?mr=3078020
http://www.ams.org/mathscinet-getitem?mr=2234156
http://www.ams.org/mathscinet/msc/msc2010.html

[16]
(7]
(18]
[19]
[20]
(21]

(22]

(23]

[24]
[25]
[26]
(27]
(28]

[29]

DIACONIS, P. and FREEDMAN, D. (1999). Iterated random functions. STAM Rev. 41 45-76.
MR1669737

DysoN, F. J. (1962). A Brownian-motion model for the eigenvalues of a random matrix.
J. Math. Phys. 3 1191-1198. MR0148397

EHRENBORG, R. and MAHAJAN, S. (1998). Maximizing the descent statistic. Ann. Comb. 2
111-129. MR1682923

FERRARI, P. A. and FONTES, L. R. G. (1998). Fluctuations of a surface submitted to a random
average process. Electron. J. Probab. 3 34 pp. (electronic). MR1624854

FEY-DEN BOER, A., MEESTER, R., QUANT, C. and REDIG, F. (2008). A probabilistic ap-
proach to Zhang’s sandpile model. Comm. Math. Phys. 280 351-388. MR2395474

FURSTENBERG, H. and KESTEN, H. (1960). Products of random matrices. Ann. Math. Statist.
31 457-469. MR0121828

HAIRER, M., MATTINGLY, J. C. and SCHEUTZOW, M. (2011). Asymptotic coupling and a
general form of Harris’” theorem with applications to stochastic delay equations. Probab.
Theory Related Fields 149 223-259. MR2773030

HOUGH, J. B., KRISHNAPUR, M., PERES, Y. and VIRAG, B. (2009). Zeros of Gaussian An-
alytic Functions and Determinantal Point Processes. University Lecture Series 51. Amer.
Math. Soc., Providence, RI. MR2552864

HowiTT, C. and WARREN, J. (2009). Consistent families of Brownian motions and stochastic
flows of kernels. Ann. Probab. 37 1237-1272. MR2546745

KASRAOUI, A. (2012). The most frequent peak set of a random permutation. Available at
arXiv:1210.5869.

KERMACK, W. O. and MCKENDRICK, A. G. (1937). Some distributions associated with a
randomly arranged set of numbers. Proc. Roy. Soc. Edinburgh 57 332-376.

KERMACK, W. O. and MCKENDRICK, A. G. (1937). Tests for randomness in a series of
numerical observations. Proc. Roy. Soc. Edinburgh 57 228-240.

LEVIN, D. A., PERES, Y. and WILMER, E. L. (2009). Markov Chains and Mixing Times.
Amer. Math. Soc., Providence, RI. MR2466937

WOLFRAM RESEARCH (2010). Mathematica. Version 8.0. Wolfram Research, Champaign, IL.


http://www.ams.org/mathscinet-getitem?mr=1669737
http://www.ams.org/mathscinet-getitem?mr=0148397
http://www.ams.org/mathscinet-getitem?mr=1682923
http://www.ams.org/mathscinet-getitem?mr=1624854
http://www.ams.org/mathscinet-getitem?mr=2395474
http://www.ams.org/mathscinet-getitem?mr=0121828
http://www.ams.org/mathscinet-getitem?mr=2773030
http://www.ams.org/mathscinet-getitem?mr=2552864
http://www.ams.org/mathscinet-getitem?mr=2546745
http://arxiv.org/abs/arXiv:1210.5869
http://www.ams.org/mathscinet-getitem?mr=2466937

The Annals of Applied Probability

2015, Vol. 25, No. 4, 17801826

DOI: 10.1214/14-AAP1036

© Institute of Mathematical Statistics, 2015

DEGREE DISTRIBUTION OF SHORTEST PATH TREES AND BIAS
OF NETWORK SAMPLING ALGORITHMS
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In this article, we explicitly derive the limiting degree distribution of the
shortest path tree from a single source on various random network models
with edge weights. We determine the asymptotics of the degree distribution
for large degrees of this tree and compare it to the degree distribution of the
original graph. We perform this analysis for the complete graph with edge
weights that are powers of exponential random variables (weak disorder in
the stochastic mean-field model of distance), as well as on the configuration
model with edge-weights drawn according to any continuous distribution.
In the latter, the focus is on settings where the degrees obey a power law,
and we show that the shortest path tree again obeys a power law with the
same degree power-law exponent. We also consider random r-regular graphs
for large r, and show that the degree distribution of the shortest path tree is
closely related to the shortest path tree for the stochastic mean-field model of
distance. We use our results to shed light on an empirically observed bias in
network sampling methods.

This is part of a general program initiated in previous works by Bhamidi,
van der Hofstad and Hooghiemstra [Ann. Appl. Probab. 20 (2010) 1907—
1965], [Combin. Probab. Comput. 20 (2011) 683-707], [Adv. in Appl.
Probab. 42 (2010) 706-738] of analyzing the effect of attaching random
edge lengths on the geometry of random network models.
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This paper deals with asset price bubbles modeled by strict local mar-
tingales. With any strict local martingale, one can associate a new measure,
which is studied in detail in the first part of the paper. In the second part, we
determine the “default term” apparent in risk-neutral option prices if the un-
derlying stock exhibits a bubble modeled by a strict local martingale. Results
for certain path dependent options and last passage time formulas are given.
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ON GERBER-SHIU FUNCTIONS AND OPTIMAL DIVIDEND
DISTRIBUTION FOR A LEVY RISK PROCESS IN THE PRESENCE
OF A PENALTY FUNCTION

BY F. AVRAM, Z. PALMOWSKI! AND M. R. PISTORIUS?
University of Pau, University of Wroctaw and Imperial College London

This paper concerns an optimal dividend distribution problem for an in-
surance company whose risk process evolves as a spectrally negative Lévy
process (in the absence of dividend payments). The management of the com-
pany is assumed to control timing and size of dividend payments. The objec-
tive is to maximize the sum of the expected cumulative discounted dividend
payments received until the moment of ruin and a penalty payment at the mo-
ment of ruin, which is an increasing function of the size of the shortfall at
ruin; in addition, there may be a fixed cost for taking out dividends. A com-
plete solution is presented to the corresponding stochastic control problem. It
is established that the value-function is the unique stochastic solution and the
pointwise smallest stochastic supersolution of the associated HIB equation.
Furthermore, a necessary and sufficient condition is identified for optimal-
ity of a single dividend-band strategy, in terms of a particular Gerber—Shiu
function. A number of concrete examples are analyzed.
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CRITICAL POPULATION AND ERROR THRESHOLD ON THE
SHARP PEAK LANDSCAPE FOR THE WRIGHT-FISHER MODEL

(2]
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(4]
(5]
(6]

(7]

(8]

BY RAPHAEL CERF
Université Paris Sud and IUF

We pursue the task of developing a finite population counterpart to
Eigen’s model. We consider the classical Wright-Fisher model describing
the evolution of a population of size m of chromosomes of length ¢ over an
alphabet of cardinality «. The mutation probability per locus is g. The repli-
cation rate is o > 1 for the master sequence and 1 for the other sequences.
We study the equilibrium distribution of the process in the regime where

£ — 400, m — 400, q— 0,
tqg — a €10, +oo, %—me[o, +ool.

We obtain an equation oy (a) = Inx in the parameter space (a, ) separat-
ing the regime where the equilibrium population is totally random from the
regime where a quasispecies is formed. We observe the existence of a crit-
ical population size necessary for a quasispecies to emerge, and we recover
the finite population counterpart of the error threshold. The result is the twin
brother of the corresponding result for the Moran model. The proof is more
complex, and it relies on the Freidlin-Wentzell theory of random perturba-
tions of dynamical systems.
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BRANCHING RANDOM WALKS AND MULTI-TYPE

CONTACT-PROCESSES ON THE PERCOLATION CLUSTER OF Z¢
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BY DANIELA BERTACCHI AND FABIO ZUCCA
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In this paper we prove that, under the assumption of quasi-transitivity,
if a branching random walk on Z4 survives locally (at arbitrarily large times
there are individuals alive at the origin), then so does the same process when
restricted to the infinite percolation cluster Coo of a supercritical Bernoulli
percolation. When no more than k individuals per site are allowed, we obtain
the k-type contact process, which can be derived from the branching random
walk by killing all particles that are born at a site where already k individ-
uals are present. We prove that local survival of the branching random walk
on Z4 also implies that for k sufficiently large the associated k-type contact
process survives on Coo. This implies that the strong critical parameters of
the branching random walk on 74 and on Coo coincide and that their com-
mon value is the limit of the sequence of strong critical parameters of the
associated k-type contact processes. These results are extended to a family of
restrained branching random walks, that is, branching random walks where
the success of the reproduction trials decreases with the size of the population
in the target site.
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JIGSAW PERCOLATION: WHAT SOCIAL NETWORKS CAN
COLLABORATIVELY SOLVE A PUZZLE?
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We introduce a new kind of percolation on finite graphs called jigsaw
percolation. This model attempts to capture networks of people who inno-
vate by merging ideas and who solve problems by piecing together solutions.
Each person in a social network has a unique piece of a jigsaw puzzle. Ac-
quainted people with compatible puzzle pieces merge their puzzle pieces.
More generally, groups of people with merged puzzle pieces merge if the
groups know one another and have a pair of compatible puzzle pieces. The
social network solves the puzzle if it eventually merges all the puzzle pieces.
For an Erdés—Rényi social network with n vertices and edge probability pj,
we define the critical value p.(n) for a connected puzzle graph to be the
pn for which the chance of solving the puzzle equals 1/2. We prove that
for the n-cycle (ring) puzzle, p.(n) = ®(1/logn), and for an arbitrary con-
nected puzzle graph with bounded maximum degree, p.(n) = O(1/logn)
and w(1/ n?) for any b > 0. Surprisingly, with probability tending to 1 as the
network size increases to infinity, social networks with a power-law degree
distribution cannot solve any bounded-degree puzzle. This model suggests a
mechanism for recent empirical claims that innovation increases with social
density, and it might begin to show what social networks stifle creativity and
what networks collectively innovate.
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We derive a nonlinear integral equation to calculate Root’s solution of
the Skorokhod embedding problem for atom-free target measures. We then
use this to efficiently generate bounded time—space increments of Brownian
motion and give a parabolic version of Muller’s classic “Random walk over
spheres” algorithm.
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In a continuous-time model with multiple assets described by cadlag pro-
cesses, this paper characterizes superhedging prices, absence of arbitrage,
and utility maximizing strategies, under general frictions that make execu-
tion prices arbitrarily unfavorable for high trading intensity. Such frictions
induce a duality between feasible trading strategies and shadow execution
prices with a martingale measure. Utility maximizing strategies exist even if
arbitrage is present, because it is not scalable at will.
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We here investigate the well-posedness of a networked integrate-and-fire
model describing an infinite population of neurons which interact with one
another through their common statistical distribution. The interaction is of
the self-excitatory type as, at any time, the potential of a neuron increases
when some of the others fire: precisely, the kick it receives is proportional
to the instantaneous proportion of firing neurons at the same time. From a
mathematical point of view, the coefficient of proportionality, denoted by «,
is of great importance as the resulting system is known to blow-up for large
values of «. In the current paper, we focus on the complementary regime and
prove that existence and uniqueness hold for all time when « is small enough.
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OPTIMAL CONTROL OF NON-MARKOVIAN SDES
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We study optimal stochastic control problems for non-Markovian
stochastic differential equations (SDEs) where the drift, diffusion coefficients
and gain functionals are path-dependent, and importantly we do not make any
ellipticity assumptions on the SDE. We develop a control randomization ap-
proach and prove that the value function can be reformulated under a family
of dominated measures on an enlarged filtered probability space. This value
function is then characterized by a backward SDE with nonpositive jumps
under a single probability measure, which can be viewed as a path-dependent
version of the Hamilton—Jacobi—Bellman equation, and an extension to G-
expectation.
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ON WELL-POSEDNESS OF FORWARD-BACKWARD
SDES—A UNIFIED APPROACH
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In this paper, we study the well-posedness of the Forward—Backward
Stochastic Differential Equations (FBSDE) in a general non-Markovian
framework. The main purpose is to find a unified scheme which combines all
existing methodology in the literature, and to address some fundamental long-
standing problems for non-Markovian FBSDEs. An important device is a de-
coupling random field that is regular (uniformly Lipschitz in its spatial vari-
able). We show that the regulariy of such decoupling field is closely related
to the bounded solution to an associated characteristic BSDE, a backward
stochastic Riccati-type equation with superlinear growth in both components
Y and Z. We establish various sufficient conditions for the well-posedness
of an ODE that dominates the characteristic BSDE, which leads to the exis-
tence of the desired regular decoupling random field, whence the solvability
of the original FBSDE. A synthetic analysis of the solvability is given, as
a “User’s Guide,” for a large class of FBSDEs that are not covered by the
existing methods. Some of them have important implications in applications.
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THE VERTEX-CUT-TREE OF GALTON-WATSON TREES
CONVERGING TO A STABLE TREE

BY DAPHNE DIEULEVEUT

Université Paris-Sud

We consider a fragmentation of discrete trees where the internal vertices
are deleted independently at a rate proportional to their degree. Informally,
the associated cut-tree represents the genealogy of the nested connected com-
ponents created by this process. We essentially work in the setting of Galton—
Watson trees with offspring distribution belonging to the domain of attraction
of a stable law of index « € (1, 2). Our main result is that, for a sequence of
such trees 7, conditioned to have size n, the corresponding rescaled cut-trees
converge in distribution to the stable tree of index «, in the sense induced by
the Gromov—Prokhorov topology. This gives an analogue of a result obtained
by Bertoin and Miermont in the case of Galton—Watson trees with finite vari-
ance.

REFERENCES

ABRAHAM, R. and DELMAS, J. F. (2013). Beta-coalescents and stable Galton—Watson trees.
Unpublished manuscript.

ABRAHAM, R. and DELMAS, J.-F. (2013). The forest associated with the record process on a
Lévy tree. Stochastic Process. Appl. 123 3497-3517. MR3071387

ABRAHAM, R., DELMAS, J.-F. and VOISIN, G. (2010). Pruning a Lévy continuum random
tree. Electron. J. Probab. 15 1429-1473. MR2727317

ADDARIO-BERRY, L., BROUTIN, N. and HOLMGREN, C. (2014). Cutting down trees with a
Markov chainsaw. Ann. Appl. Probab. 24 2297-2339. MR3262504

ALDOUS, D. (1993). The continuum random tree. III. Ann. Probab. 21 248-289. MR1207226

ALDOUS, D. and PITMAN, J. (1998). The standard additive coalescent. Ann. Probab. 26 1703—
1726. MR1675063

BERTOIN, J. (1998). Lévy Processes. Cambridge Univ. Press, Cambridge.

BERTOIN, J. (2000). A fragmentation process connected to Brownian motion. Probab. Theory
Related Fields 117 289-301. MR1771665

BERTOIN, J. (2002). Self-similar fragmentations. Ann. Inst. Henri Poincaré Probab. Stat. 38
319-340. MR 1899456

BERTOIN, J. (2006). Random Fragmentation and Coagulation Processes. Cambridge Studies
in Advanced Mathematics 102. Cambridge Univ. Press, Cambridge. MR2253162

BERTOIN, J. (2012). Fires on trees. Ann. Inst. Henri Poincaré Probab. Stat. 48 909-921.
MR3052398

BERTOIN, J. and MIERMONT, G. (2013). The cut-tree of large Galton—Watson trees and the
Brownian CRT. Ann. Appl. Probab. 23 1469-1493. MR3098439

BINGHAM, N. H., GOLDIE, C. M. and TEUGELS, J. L. (1987). Regular Variation. Cambridge
Univ. Press, Cambridge. MR0898871

MSC2010 subject classifications. 60F05, 60J80.
Key words and phrases. Galton—Watson tree, cut-tree, stable continuous random tree.


http://www.imstat.org/aap/
http://dx.doi.org/10.1214/14-AAP1047
http://www.imstat.org
http://www.ams.org/mathscinet-getitem?mr=3071387
http://www.ams.org/mathscinet-getitem?mr=2727317
http://www.ams.org/mathscinet-getitem?mr=3262504
http://www.ams.org/mathscinet-getitem?mr=1207226
http://www.ams.org/mathscinet-getitem?mr=1675063
http://www.ams.org/mathscinet-getitem?mr=1771665
http://www.ams.org/mathscinet-getitem?mr=1899456
http://www.ams.org/mathscinet-getitem?mr=2253162
http://www.ams.org/mathscinet-getitem?mr=3052398
http://www.ams.org/mathscinet-getitem?mr=3098439
http://www.ams.org/mathscinet-getitem?mr=0898871
http://www.ams.org/mathscinet/msc/msc2010.html

[14]
[15]
[16]
[17]
[18]

[19]

(20]
(21]
[22]
(23]
(24]
[25]
[26]

(27]

DONEY, R. A. (1997). One-sided local large deviation and renewal theorems in the case of
infinite mean. Probab. Theory Related Fields 107 451-465. MR1440141

DROSSEL, B. and SCHWABL, F. (1992). Self-organized critical forest fire model. Phys. Rev.
Lett. 69 1629-1632.

DUQUESNE, T. (2003). A limit theorem for the contour process of conditioned Galton—Watson
trees. Ann. Probab. 31 996-1027. MR1964956

DUQUESNE, T. and LE GALL, J.-F. (2002). Random trees, Lévy processes and spatial branch-
ing processes. Astérisque 281 vi+147. MR1954248

DUQUESNE, T. and LE GALL, J.-F. (2005). Probabilistic and fractal aspects of Lévy trees.
Probab. Theory Related Fields 131 553-603. MR2147221

GREVEN, A., PFAFFELHUBER, P. and WINTER, A. (2009). Convergence in distribution of
random metric measure spaces (A-coalescent measure trees). Probab. Theory Related
Fields 145 285-322. MR2520129

IBRAGIMOV, 1. A. and LINNIK, YU. V. (1971). Independant and Stationnary Sequences of
Random Variables. Wolters-Noordhoff, Groningen.

JANSON, S. (2006). Random cutting and records in deterministic and random trees. Random
Structures Algorithms 29 139-179. MR2245498

LYONS, R., PEMANTLE, R. and PERES, Y. (1995). Conceptual proofs of L log L criteria for
mean behavior of branching processes. Ann. Probab. 23 1125-1138. MR1349164

MEIR, A. and MOON, J. W. (1970). Cutting down random trees. J. Aust. Math. Soc. 11 313—
324. MR0284370

MIERMONT, G. (2003). Self-similar fragmentations derived from the stable tree. . Splitting at
heights. Probab. Theory Related Fields 127 423-454. MR2018924

MIERMONT, G. (2005). Self-similar fragmentations derived from the stable tree. II. Splitting
at nodes. Probab. Theory Related Fields 131 341-375. MR2123249

PANHOLZER, A. (2006). Cutting down very simple trees. Quaest. Math. 29 211-227.
MR2233368

PITMAN, J. (2006). Combinatorial Stochastic Processes. Springer, Berlin. MR2245368


http://www.ams.org/mathscinet-getitem?mr=1440141
http://www.ams.org/mathscinet-getitem?mr=1964956
http://www.ams.org/mathscinet-getitem?mr=1954248
http://www.ams.org/mathscinet-getitem?mr=2147221
http://www.ams.org/mathscinet-getitem?mr=2520129
http://www.ams.org/mathscinet-getitem?mr=2245498
http://www.ams.org/mathscinet-getitem?mr=1349164
http://www.ams.org/mathscinet-getitem?mr=0284370
http://www.ams.org/mathscinet-getitem?mr=2018924
http://www.ams.org/mathscinet-getitem?mr=2123249
http://www.ams.org/mathscinet-getitem?mr=2233368
http://www.ams.org/mathscinet-getitem?mr=2245368

The Annals of Applied Probability

2015, Vol. 25, No. 4, 2263-2300

DOI: 10.1214/14-AAP1048

© Institute of Mathematical Statistics, 2015

OPTIMAL SCALING FOR THE TRANSIENT PHASE OF THE
RANDOM WALK METROPOLIS ALGORITHM:
THE MEAN-FIELD LIMIT'

BY BENJAMIN JOURDAIN, TONY LELIEVRE AND BLAZEJ MIASOJEDOW

(1]
(2]
(3]
(4]
(5]
(6]

Université Paris-Est and INRIA, Université Paris-Est and INRIA,
and Université Paris-Est and University of Warsaw

We consider the random walk Metropolis algorithm on R" with Gaus-
sian proposals, and when the target probability measure is the n-fold product
of a one-dimensional law. In the limit n — oo, it is well known (see [Ann.
Appl. Probab. 7 (1997) 110-120]) that, when the variance of the proposal
scales inversely proportional to the dimension n whereas time is accelerated
by the factor n, a diffusive limit is obtained for each component of the Markov
chain if this chain starts at equilibrium. This paper extends this result when
the initial distribution is not the target probability measure. Remarking that
the interaction between the components of the chain due to the common ac-
ceptance/rejection of the proposed moves is of mean-field type, we obtain a
propagation of chaos result under the same scaling as in the stationary case.
This proves that, in terms of the dimension n, the same scaling holds for
the transient phase of the Metropolis—Hastings algorithm as near stationarity.
The diffusive and mean-field limit of each component is a diffusion process
nonlinear in the sense of McKean. This opens the route to new investigations
of the optimal choice for the variance of the proposal distribution in order to
accelerate convergence to equilibrium (see [Optimal scaling for the transient
phase of Metropolis—Hastings algorithms: The longtime behavior Bernoulli
(2014) To appear]).
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We propose a new probabilistic numerical scheme for fully nonlinear
equation of Hamilton—Jacobi-Bellman (HJB) type associated to stochas-
tic control problem, which is based on the Feynman—Kac representation in
[Kharroubi and Pham (2014)] by means of control randomization and back-
ward stochastic differential equation with nonpositive jumps. We study a dis-
crete time approximation for the minimal solution to this class of BSDE when
the time step goes to zero, which provides both an approximation for the
value function and for an optimal control in feedback form. We obtained a
convergence rate without any ellipticity condition on the controlled diffusion
coefficient. An explicit implementable scheme based on Monte Carlo sim-
ulations and empirical regressions, associated error analysis and numerical
experiments are performed in the companion paper [Monte Carlo Methods
Appl. 20 (2014) 145-165].
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We prove the existence of a limit shape and give its explicit descrip-
tion for certain probability distribution on signatures (or highest weights for
unitary groups). The distributions have representation theoretic origin—they
encode decomposition on irreducible characters of the restrictions of certain
extreme characters of the infinite-dimensional unitary group U (c0) to grow-
ing finite-dimensional unitary subgroups U (N). The characters of U (co) are
allowed to depend on N. In a special case, this describes the hydrodynamic
behavior for a family of random growth models in (2 + 1)-dimensions with
varied initial conditions.
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